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Notes and Guidelines

Panasonic is part of a large worldwide group selling
relays and associated switching products under
different brand names in different territories. The
conditions of use in some territories may differ from
those customary in Europe. In particular there are
often major differences in regard to national and
international specifications, such as UL, CSA, VDE,
SEV, EVE, SEMKO, etc. Thus, when considering
contact loads as stated in this catalogue (e.g. 10 A,
30 VDC for the SP relay) it should be understood
that these values are not necessarily an absolute
maximum but tested ratings. Mostly the stated
value has been tested for a certain life expectancy
as stated by the manufacturer or the respective test
house. Thus, under different conditions, the stated
“maximum” may, in practice, be safely exceeded.

Therefore consideration should be given to each
specific application for:

 rating and type of load

» switching frequency - cycles per second (or
minute)

e environmental conditions

A general statement of compliance on data sheets,
publicity, etc. concerning industrial standards,
approvals or certification may imply compliance to a
certain standard is available. However, because of
the multiplicity of types available, in general not all
types within the product family are covered to the
same extent by the standard. Thus, in the event of
a specific query regarding a particular product and
its compliance with the standard, users are asked
to refer to Panasonic for detailed information.

In case of uncertainty, contact should be made with
Panasonic locally to ascertain the likelihood of the
relay meeting the required life expectancy in the
specific planned operational circumstances. It is
also pointed out that in this book, and in deviation
from EN / IEC 61810-1, operational life data is
given under a normal ambient temperature of about
25°C.

The features and specifications quoted have been
carefully tested using modern methods and repre-
sent the values which are to be expected with a
product in new condition at room temperature. They

are not guaranteed values and may change during
operational life or due to ambient influences. Statis-
tical test information covering major operating
features is available on request. Panasonic
reserves the right to make alterations and changes
to specifications without notice from time to time as
may be deemed necessary.



Application of the EC Directives to All-or-Nothing Relays

1 EMC Directive

The EMC Directive concerns primarily the finished
products. In applying the Directive to components,
the Guidelines' should be consulted to determine
whether the component in question has a “direct
function”. Electric motors, power supply units or
temperature controls represent examples of such
components with “direct function”. These types of
components must be provided with a CE marking.

Components which are integrated into a device,
such as relays, do not have an independent func-
tion of their own. A given relay may perform diffe-
ring functions in different devices. Consequently,
all-or-nothing relays must be considered compon-
ents without “direct function” which are not subject
to the EMC Directive.

All-or-nothing - be they electro-mechanical relays
or solid state relays - shall not be labeled with a CE
marking nor shall a declaration of conformity be
issued within the scope of the EMC Directive.

2 Low Voltage Directive

Relays with terminals for printed boards/plug-and-
socket connections do not come within the purview
of the Low Voltage Directive.

The Low Voltage Directive concerns electrical
equipment intended for incorporation into a device
as well as equipment intended for direct use. In the
case of electrical equipment which is considered a
basic component intended for incorporation into
other electrical equipment, the properties and
safety of the final product will be largely dependent
on how it is integrated: as such, these components
do not fall within the Low Voltage Directive and
shall not be CE marked. The Guidelines? specifi-
cally cite electro-mechanical basic components
such as connectors, relays with terminals for
printed circuit boards and micro switches. They are
therefore not subject to the scope of the Low
Voltage Directive.

Except for larger relays which may, for example,
find application in switching cabinets, the same
considerations apply to common-place relays with
plug-in connections available also with printed
board terminals. Here again, safety is a function of
the individual application. In evaluating these
relays’ performance from the perspective of the
Low Voltage Directive, the same conclusion is
reached as with the printed board relay. As such,
CE marking is not mandatory for this type of relay.

3 Machinery Directive

The Machinery Directive differentiates between
machines, machine parts and safety components.
Relays are not part of any of these categories. The
listing of safety components in Appendix IV is
conclusive and does not include relays.

Consequently, a CE marking shall not be affixed
nor shall a declaration of conformity or manufac-
turer's declaration be issued under the Machinery
Directive.

As of this moment, none of the aforementioned
directives require CE marking for all-or-nothing
relayss.

4 RoHS Directive

The substances prohibited by the RoHS Directive
(Pb, Hg, Cd, Cr+¢, PBB, PBDE) concern 10 catego-
ries of devices that are mostly, but not entirely,
intended for private use. Components such as
relays are not listed in these categories. Therefore
they do not directly fall within the scope of this
directive. However, if the user employs relays in
devices that fall within the scope of this directive,
the user must also acknowledge the substances
prevented. In order to adapt to this situation in good
time, all Panasonic relays are generally RoHS
compliant.

—_

. Guidelines (version dated March 22, 2007) for the Application of the Council Directive 2004/108/EC.

2. Guidelines (version dated August 2007) for the Application of the Council Directive 2006/95/EC.
3. This writing deals exclusively with “non-specified-time all-or-nothing relays”. The abbreviated term “all-or-nothing
relay” has been introduced merely for purposes of convenience. The term includes solid state all-or-nothing

relays.
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PhotoMOS 1 Form A Signal Relays

PhotoMOS Selector Chart

* = Popular Type

Type

Photo with Dimensions
(Picture scale: DIN A4)

Features

Output

Switching speed

Peak load V Continuous load current/
DC/AC Peak load current (100ms)
High ity t 60V *+ 1.0A/3.0A
*AQY21ZGS 'gn capacily type
‘ 1A
AQY212G2S High capacity type 60V *+ 1.25A/ 3.0A
‘ 1.25A
* 60V *+ 0.5A/1.0A
AQY212S
‘ 0.5A
AQY210LS Current limiting 350V *+0.12A /-
0.18A (Output limit current [typ.])
‘ 0.12A
PSpi \Y *+0.12A/0.3A
*AQY21OS Spice 350 0 /0.3
‘ 0.12A
11
*A Y210KS Short circuit protected 350V * 0.12A /-
Q 4.3 x4.4x2.1mm 0.2A (Cut off current [typ.])
‘ 0.12A
* PSpice 400V + 0.1A/0.24A
AQY214S
‘ 0.1A
itive t \Y * 0.5A/1.5A
*AQY2328 Sensitive type 60 0.5A/1.5
‘ 0.5A
* Sensitive type 350V *+ 0.12A/0.3A
AQY230S
‘ 0.12A
* Sensitive type 400V * 0.1A/0.24A
AQY234S

‘ 0.1A

Output Input (I LED = 5mA)
I/O isolation Page
voltage Approvals
ON resistance - (?auctilt):r:ce LED operate LE&J::;EEOH Turn-on time Turn-off time 2 -
(typical/max.) (?ypical) current(max.) (min.) (max.) (max.)
0.34/0.7Q 220pF 3.0mA 0.3mA 5.0ms 0.5ms 1,500V AC 81
UL, C-UL, TUV, VDE
0.2/0.5Q 220pF 3.0mA 0.3mA 5.0ms 0.5ms 1,500V AC 81
0.83/2.5Q 80pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 85
UL, C-UL, BSI, CSA, TUV
20/250 45pF 3.0mA 0.4mA 2.0ms 1.0ms 1,500V AC 137
UL, C-UL, BSI, CSA, TUV
17/25Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 85
UL, C-UL, BSI, CSA, TUV
23.5/35Q 42pF 3.0mA 0.3mA 2.0ms 1.0ms 1,500V AC 128
UL, C-UL, BSI, CSA, TUV
25/35Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 85
UL, C-UL, BSI, CSA, TUV
0.85/2.5Q 0.8pF 0.5mA 0.1mA 5.0ms 2.0ms 1,500V AC 273
19/250 0.8pF 0.5mA 0.1mA 5.0ms 2.0ms 1,500V AC 273
27/35Q 0.8pF 0.5mA 0.1mA 5.0ms 2.0ms 1,500V AC 273




PhotoMOS 1 Form A Signal Relays PhotoMOS Selector Chart

Output Output Input Sg't%hsnfssn'::d
Type Photo with Dimensions Features 1/O isolation Page
* = Popular Type (Picture scale: DIN A4) Outout LED turn-off voltage Approvals
Peak load V Continuous load current/ ON resistance - aciFt)ance LED operate el Turn-on time Turn-off time
DC/AC Peak load current (100ms) (typical/max.) paci current(max.) . (max.) (max.)
(typical) (min.)
* 2 30V *+ 1.0A/3.0A 0.25/0.5Q 240pF 3.0mA 0.4mA 5.0ms 1.0ms 5,000V AC 146
AQY211EH UL, C-UL, CSA, TUV, BSI, VDE
1A
* 60V *+ 0.55A/ 1.5A 0.85/2.5Q 80pF 3.0mA 0.4mA 4.0ms 1.0ms 5,000V AC 146
AQY212EH UL, C-UL, BSI, CSA, TOV
0.55A
*A V212GH High capacity type 60V *+1.1A/3.0A 0.34/0.7Q 220pF 3.0mA 0.3mA 5.0ms 0.5ms 5,000V AC 96
QY2126 UL, C-UL, VDE
1.1A
* ) 400V *+0.12A/0.3A 26/35Q 45pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 146
AQY214EH 1 UL, C-UL, CSA, TUV, BSI, VDE
Q‘ . 0.12A
DIP :4.78 x6.4 x 3.2mm
SMD: 4.78 x 6.4 x 2.9mm
* 210 350V *+ 0.13A/0.4A 18/25Q 45pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 146
AQY210EH UL, C-UL, CSA, TUV, BSI, VDE
0.13A
AQY210HL Current limiting 350V *+0.12A /- 20/250 45pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 140
0.18A (Output limit current [typ.]) UL, BSI, C-UL, CSA, TUV
‘ 0.12A
*A V216EH 600V * 0.05A/0.15A 52/120Q 35pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 146
QY216 UL, C-UL, CSA, TUV, BSI, VDE
‘ 0.05A




PhotoMOS 1 Form A Signal Relays

PhotoMOS Selector Chart

Switching speed

Output
Type Photo with Dimensions Features
* = Popular Type (Picture scale: DIN A4)
Peak load V Continuous load current/
DC/AC Peak load current (100ms)
PSpi Y * 0.5A/1.0A
*AQV2125 Spice 60 0.5A /1.0
‘ 0.5A
AQV215S PSpice 100V + 0.3A/0.9A
‘ 0.3A
AQV217S PSpice 200V + 0.16A/0.48A
1:1 ‘ 0.16A
AQV210S ' PSpice 350V + 0.12A/0.3A
6.3x4.4x2.1mm
‘ 0.12A
AQV214S PSpice 400V +0.1A/0.3A
‘ 0.1A
AQV216S PSpice 600V * 0.04A/0.12A
‘ 0.04A
* PSpice 60V * 0.55A/1.2A
AQV212
‘ 0.55A
*AQVZSZG High capacity type 60V *+ 2.5A/6.0A
‘ 2.5A
* DIP : 8.8 x6.4 X 3.9mm High capacity type 30V * 3.5A/6.0A
AQV251 e : :
QV251G SMD: 8.8 x 6.4 x 3.6mm
‘ 3.5A
AQV255GS 141 High capacity type 80V *+ 1.25A/ 2.5A
‘ ‘ 1.25A
6.3 x4.4 x 2.0mm
AQV215 PSpice 100V * 0.32A/ 0.96A
‘ 0.32A
AQV217 PSpice 200V + 0.18A/ 0.54A
‘ 0.18A
AQV210 DIP :8.8x6.4X3.9mm PSpice 350V *+ 0.13A/0.4A
SMD: 8.8 x 6.4 x 3.6mm

‘ 0.13A

10

Output Input (I LED = 5mA)
1/O isolation Page
voltage Approvals
ON resistance ca()all::i?:r:ce LED operate LECDU:?‘;:EOﬁ Turn-on time Turn-off time ¢ 2
(typical/max.) (F:ypical) current(max.) (min.) (max.) (max.)
0.83/2.5Q 150pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 88
UL, C-UL, CSA, TUV
2.3/4.0Q 110pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 88
UL, C-UL, CSA, TUV
11/15Q 70pF 3.0mA 0.4mA 1.0ms 0.2ms 1,500V AC 88
UL, C-UL, CSA, TOV
23/35Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 88
UL, C-UL, CSA, TOV
30/50Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 88
UL, C-UL, CSA, TOV
70/120Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 88
UL, C-UL, CSA, TOV
0.83/2.5Q 150pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 99
UL, C-UL, CSA, TOV
0.08/0.12Q 240pF 3.0mA 0.2mA 5.0ms 0.5ms 1,500V AC 250
UL, C-UL, CSA, TUV, VDE
0.035/0.08Q2 350pF 3.0mA 0.2mA 5.0ms 0.5ms 1,500V AC 247
0.09/0.15Q 300pF 3.0mA 0.2mA 5.0ms 0.5ms 1,500V AC 247
2.3/4.0Q 110pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 99
UL, C-UL, CSA, TOV
11/15Q 70pF 3.0mA 0.4mA 1.0ms 0.2ms 1,500V AC 99
UL, C-UL, CSA, TOV
23/35Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 99
UL, C-UL, CSA, TUV

11



PhotoMOS 1 Form A Signal Relays

PhotoMOS Selector Chart

Switching speed

Output
Type Photo with Dimensions Features
* = Popular Type (Picture scale: DIN A4)
Peak load V Continuous load current/
DC/AC Peak load current (100ms)
AQV210E 350V + 0.13A/0.4A
‘ 0.13A
350V + 0.13A/0.4A
*AQV21OEH
‘ 0.13A
AQV214 PSpice 400V + 0.12A/0.3A
‘ 0.12A
AQV214E 400V + 0.12A/0.3A
‘ 0.12A
* 400V *+ 0.12A/0.3A
AQV214EH
‘ 0.12A
AQV214H 1:1 400V *+ 0.12A/0.3A
‘ 0.12A
AQV216 PSpice 600V * 0.05A/0.15A
‘ ‘ 0.05A
DIP :8.8 x6.4x3.9mm
SMD: 8.8 x 6.4 x 3.6mm
AQV101 40V DC *« 0.7A/1.8A
‘ 0.7A
AQV201 40V *+ 0.5A/1.8A
‘ 0.5A
AQV251 40V *+ 0.5A/1.8A
‘ 0.5A
AQV102 60V DC *+ 0.6A/1.5A
‘ 0.6A
AQV202 60V *+ 0.4A/1.5A

‘ 0.4A

12

Output Input (I LED = 5mA)
1/O isolation Page
voltage Approvals
ON resistance capg)all::i?:r:ce LED operate LEcDu:lrgEEOﬁ Turn-on time Turn-off time ¢ 2
(typical/max.) (typical) current(max.) (min.) (max.) (max.)
23/35Q 45pF 3.0mA 1.0mA 2.0ms 1.0ms 1,500V AC 150
UL, C-UL, CSA, TOV
23/35Q 45pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 150
UL, C-UL, CSA, TUV, BSI, VDE
30/50Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 99
UL, C-UL, CSA, TUV
30/50Q 45pF 3.0mA 0.3mA 2.0ms 1.0ms 1,500V AC 150
UL, C-UL, CSA, TUV
30/50Q 45pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 150
UL, C-UL, CSA, TUV, BSI, VDE
30/50Q 45pF 3.0mA 0.4mA 0.8ms 0.2ms 5,000V AC 99
UL, C-UL, CSA, TUV, BSI, VDE
70/120Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 99
UL, C-UL, CSA, TOV
0.3/0.5Q 600pF 5.0mA 0.8mA 1.0ms 1.0ms 1,500V AC 265
UL, C-UL, TUV
0.6/1Q 350pF 5.0mA 0.8mA 1.0ms 1.0ms 1,500V AC 265
UL, C-UL, TUV
0.6/1.0Q 350pF 3.0mA 0.4mA 3.0ms 0.2ms 1,500V AC 243
UL, C-UL, CSA, TOV
0.37/0.7Q 600pF 5.0mA 0.8mA 1.0ms 1.0ms 1,500V AC 265
UL, C-UL, TUV
0.74/1.40Q 350pF 5.0mA 0.8mA 1.0ms 1.0ms 1,500V AC 265
uL, C-UL, TUV

13



PhotoMOS 1 Form A Signal Relays

% = Popular Type

Type

Photo with Dimensions
(Picture scale: DIN A4)

Features

Output

PhotoMOS Selector Chart

Switching speed

Peak load V Continuous load current/
DC/AC Peak load current (100ms)
AQV252 60V * 0.4A/1.5A
0.4A
* Short circuit protected 60V DC * 0.5A /-
AQV112KL
0.5A
AQV255 100V + 0.35A/1.0A
0.35A
AQV257 200V * 0.25A/0.75A
0.25A
DIP :8.8 x6.4x3.9mm
AQV103 SMD: 8.8 x 6.4 x 3.6mm 250V DC + 0.3A/0.6A
0.3A
AQV203 250V + 0.2A/0.6A
0.2A
AQV253 250V *+ 0.2A/0.6A

0.2A

14

Output Input (I LED = 5mA)
1/O isolation Page
voltage Approvals
ON resistance Out_put LED operate LAD e Turn-on time Turn-off time ¢ A
) capacitance current
(typical/max.) (typical) current(max.) (min.) (max.) (max.)

0.74/1.4Q 350pF 3.0mA 0.4mA 1.4ms 0.2ms 1,500V AC 243
UL, C-UL, CSA, TUV

0.55/2Q 300pF 10mA 0.3mA 2.0ms 1.0ms 1,500V AC 133

UL, C-UL, CSA, TUV, VDE

1.8/2.5Q 350pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 243
UL, C-UL, CSA, TOV

2.6/4.0Q 170pF 3.0mA 0.4mA 3.0ms 0.2ms 1,500V AC 243
UL, C-UL, CSA, TUV

2.7/14Q 300pF 5.0mA 0.8mA 1.0ms 1.0ms 1,500V AC 265

UL, C-UL, TOV
5.5/80Q 170pF 5.0mA 0.8mA 1.0ms 1.0ms 1,500V AC 265
uL, C-UL, TUV

5.5/8.0Q 170pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 243

UL, C-UL, CSA, TOV
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PhotoMOS 1 Form A Signal Relays

Type
% = Popular Type

Photo with Dimensions
(Picture scale: DIN A4)

Features

Output

PhotoMOS Selector Chart

Switching speed

Peak load V Continuous load current/
DC/AC Peak load current (100ms)
AQV253H 250V *+ 0.2A/0.6A
0.2A
AQV104 400V DC *+ 0.18A/0.5A
0.18A
AQV204 400V * 0.15A/0.5A
0.15A
AQV234 Sensitive type 400V + 0.12A/0.3A
0.12A
AQV254 400V *+ 0.15A/0.5A
DIP :8.8x 6.4 x3.9mm 0-15A
SMD: 8.8 x 6.4 x 3.6mm
AQV254H 400V * 0.15A/0.5A
0.15A
AQV259 1,000V * 0.03A/0.09A
0.03A
AQV258 1,500V * 0.02A / 0.06A

0.03A

16

Output Input (I LED = 5mA)
1/O isolation Page
voltage Approvals
ON resistance capg)all::i?:r:ce LED operate LEcDu:lrgEEOﬁ Turn-on time Turn-off time ¢ 2
(typical/max.) (typical) current(max.) (min.) (max.) (max.)
5.5/8Q 170pF 3.0mA 0.4mA 4.0ms 0.2ms 5,000V AC 243
UL, C-UL, CSA, TUV, BSI, VDE
6.3/8Q 300pF 5.0mA 0.8mA 1.0ms 1.0ms 1,500V AC 265
UL, C-UL, TUV
12.4/16Q 170pF 5.0mA 0.8mA 1.0ms 1.0ms 1,500V AC 265
UL, C-UL, TUV

30/50Q 45pF 0.31mA 0.1mA 2.0ms 1.0ms 1,500V AC 270
UL, C-UL, CSA, TUV

12.4/16Q2 170pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 243
UL, C-UL, CSA, TUV

12.4/16Q 170pF 3.0mA 0.4mA 3.0ms 0.2ms 5,000V AC 243

UL, C-UL, CSA, TUV, BSI, VDE

80/200Q2 80pF 3.0mA 0.4mA 1.0ms 0.2ms 1,500V AC 243
UL, C-UL, CSA, TOV

345/500Q 80pF 3.0mA 0.4mA 1.0ms 0.2ms 1,500V AC 243
UL, C-UL, CSA, TUV
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PhotoMOS 1 Form A Power Relays

PhotoMOS Selector Chart

Type
% = Popular Type

Photo with Dimensions
(Picture scale: DIN A4)

Features

Output

Switching speed

S

4.30 x4.40 x 2.10mm

Peak load V Continuous load current/
DC/AC Peak load current (100ms)
60V DC * 40A/9.0A
*AQZlOZ
‘ 4.0A
AQZ105 11 100V DC * 2.6A/6.0A
‘ 2.6A
AQz107 200V DC *+ 1.3A/3.0A
‘ 1.3A
21 x3.5x12.5mm
AQZ104 400V DC * 0.7A/1.5A
‘ 0.7A
AQZ262 60V * 6.0A/10.0A
1:1
i ‘ 6.0A
43 x 9 x 32mm
\Y * 3.0A/9.0A
*AQZZOZ 60 3.0A/9.0
‘ 3.0A
* 100V *+ 2.0A/6.0A
AQZ205 11
‘ 2.0A
AQZz207 200V *+ 1.0A/3.0A
‘ 1.0A
21 x3.5x12.5mm
* 400V * 0.5A/1.5A
AQZ204
‘ 0.5A
AQY212FG2S 141 Built-in resistor 60V *+ 1.25A/ 3.0A

‘ 1.25A

Output Input
I/O isolation Page
voltage Approvals
ON resistance Out_put LED operate LAD e Turn-on time Turn-off time
(typical/max.) CEIEEEEE current (max.) Bzt (max.) (max.)
yp : (typical) . (min.) . :
0.05/0.09Q 1700pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 283
UL, C-UL, CSA, TUV
0.081/0.17Q2 1700pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 283
UL, C-UL, CSA, TOV
0.34/0.55Q 900pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 283
UL, C-UL, CSA, TUV
1.06/1.6Q2 900pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 283
UL, C-UL, CSA, TUV
0.036/0.05Q 1400pF 3.0mA 0.4mA 10.0ms 3.0ms 1,500V AC 300
UL, CSA
0.11/0.18Q 1400pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 283
UL, C-UL, CSA, TUV
0.23/0.34Q2 1400pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 283
UL, C-UL, CSA, TUV
07/11Q 600pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 283
UL, C-UL, CSA, TUV
2.1/3.2Q 600pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 283
UL, C-UL, CSA, TOV
0.2/0.5Q - Operate volt- Turn off volt- 5.0ms 0.5ms 500V AC 92
age Veon age Vot -
(max.) (min.)
4.0V 0.8V
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PhotoMOS 1 Form A Power Relays

Type
% = Popular Type

Photo with Dimensions
(Picture scale: DIN A4)

Features

Output

PhotoMOS Selector Chart

Peak load V Continuous load current/
DC/AC Peak load current (100ms)
AQZ264 400V *+ 1.0A/3.0A
1.0A
43 x 9 x 32mm
AQY272 60V *+ 2.0A/6.0A
‘ 2.0A
AQY275 100V * 1.3A/4.0A
11 ‘ 1.3A
AQY277 I 200V * 0.65A/ 2.0A
DIP :9.3x8.8x3.9mm
SMD: 9.3 x 8.8 x 3.7mm ‘ 0.65A
AQY274 400V *+ 0.35A/1.0A

0.35A

20

Output Input Switching speed
I/O isolation Page
voltage Approvals
ON resistance Out_put LED operate LAD e Turn-on time Turn-off time
] capacitance current
(typical/max.) (typical) current (max.) (min.) (max.) (max.)
1.0/1.4Q 600pF 3.0mA 0.4mA 10.0ms 3.0ms 1,500V AC 300
UL, CSA
0.11/0.18Q2 1400pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 279
UL, C-UL, CSA
0.23/0.34Q 1400pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 279
UL, C-UL, CSA
0.71.1Q 600pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 279
UL, C-UL, CSA
2.1/3.2Q 600pF 3.0mA 0.4mA 5.0ms 3.0ms 2,500V AC 279
UL, C-UL, CSA
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PhotoMOS 1 Form A Voltage Sensitive Power Relays

PhotoMOS Selector Chart

Type
* = Popular Type

Photo with Dimensions
(Picture scale: DIN A4)

Features

Output

Switching speed

Peak load V Continuous load current/
DC/AC Peak load current (100ms)
AQZ102D Input voltage sensitive 60V DC *+ 3.6A/9.0A
‘ 3.6A
AQZ105D Input voltage sensitive 100V DC *+ 2.3A/6.0A
‘ 2.3A
AQZ107D Input voltage sensitive 200V DC *1.1A/3.0A
‘ 1.1A
AQZ104D Input voltage sensitive 400V DC + 0.6A/1.5A
‘ 0.6A
AQZ202D Input voltage sensitive 60V *+ 2.7A/9.0A
‘ 2.7A
21 x3.5x 12.5mm
AQZ205D Input voltage sensitive 100V *+ 1.8A/6.0A
‘ 1.8A
AQZ207D Input voltage sensitive 200V *+ 0.9A/3.0A
‘ 0.9A
AQZ204D Input voltage sensitive 400V * 0.45A 7 1.5A

‘ 0.45A

Output Input
I/O isolation Page
voltage Approvals
ON resistance cag::ti?:r:ce Operate T/glrg o;f Turn-on time Turn-off time
(typical/max.) (typical) voltage (max.) (ming.) (max.) (max.)
0.033/0.09Q 1700pF 4V 0.8V 10.0ms 3.0ms 2,500V AC 294
UL, CSA, TUV
0.090/ 1700pF 4V 0.8V 10.0ms 3.0ms 2,500V AC 294
0.17Q UL, CSA, TUV
0.33/0.55Q 900pF 4V 0.8V 10.0ms 3.0ms 2,500V AC 294
UL, CSA, TUV
1.23/1.6Q2 900pF 4V 0.8V 10.0ms 3.0ms 2,500V AC 294
UL, CSA, TUV
0.066/0.18Q 1400pF 4V 0.8V 10.0ms 3.0ms 2,500V AC 294
UL, CSA, TUV
0.18/0.34Q2 1400pF 4V 0.8V 10.0ms 3.0ms 2,500V AC 294
UL, CSA, TUV
0.64/1.1Q 600pF 4V 0.8V 10.0ms 3.0ms 2,500V AC 294
UL, CSA, TUV
2.4/3.2Q 600pF 4V 0.8V 10.0ms 3.0ms 2,500V AC 294
UL, CSA, TUV
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PhotoMOS 1 Form A Low CxR

PhotoMOS Selector Chart

Output
Type Photo with Dimensions Features
* = Popular Type (Picture scale: DIN A4)
Peak load V Continuous load current/
DC/AC Peak load current (100ms)
* Low CxR 40V * 0.25A
AQY221R2T 141
‘ ‘ 0.25A
2.2x2.1x2.9mm
* Low CxR 25V * 0.15A /-
AQY221N3M
‘ 0.15A
* Low CxR 40V * 0.25A/0.75A
AQY221R2M .
e
‘ 0.25A
2.2x2.95x1.4mm
* Low CxR 40V *0.12A /-
AQY221N2M
‘ 0.12A
Low CxR 25V *+ 0.15A / 0.4A
* AQY22IN3V ow X
‘ 0.15A
* Low CxR 40V *+ 0.5A/1.0A
AQY221R4V
‘ 0.5A
*A Y221N2V Low CxR 40V *+ 0.12A/0.3A
Q PSpice
‘ 0.12A
*A Y221R2V 1:1 Low CxR 40V * 0.25A/0.75A
Q ‘ PSpice
‘ 0.25A
2.65 x 4.45 x 1.8mm
AQY221FR2V Built-in resistor 40V * 0.25A/0.75A
‘ 0.25A
AQY221FN2V Built-in resistor 40V *+ 0.12A/0.2A
‘ 0.12A
AQY225R2V Low CxR 80V *+ 0.12A/0.3A

‘ 0.12A

Output Input Switching speed
I/O isolation Page
voltage Approvals
ON resistance - (?auctilt):r:ce LED operate LE&J::;EEOH Turn-on time Turn-off time
(typical/max.) (?ypical) current (max.) (min.) (max.) (max.)
0.8/1.250Q 14pF 3.0mA 0.2mA 0.5ms 0.2ms 200V AC 176
5.5/7.5Q 1.1pF 3.0mA 0.2mA 0.2ms 0.2ms 200V AC 182
0.8/1.25Q 14pF 3.0mA 0.2mA 0.5ms 0.2ms 200V AC 190
9.5/12.5Q 1.1pF 3.0mA 0.2mA 0.2ms 0.2ms 200V AC 190
5.5/7.5Q 1.pF 3.0mA 0.2mA 0.2ms 0.2ms 1,500V AC 186
0.55/1.0Q 24pF 3.0mA 0.1mA 0.75ms 0.2ms 1,500V AC 195
9.5/12.5Q 1.0pF 3.0mA 0.2mA 0.5ms 0.2ms 1,500V AC 195
0.75/1.25Q 12.5pF 3.0mA 0.1mA 0.5ms 0.2ms 1,500V AC 195
0.75/1.25Q 12.5pF Operate volt- Turn off volt- 0.5ms 0.2ms 500V AC 199
age Veon age Voff -
(max.) (min.)
4.0V 0.8V
9.5/12.5Q 1pF Operate volt- Turn off volt- 0.5ms 0.2ms 500V AC 199
age Veon age Veoff -
(max.) (min.)
4.0V 0.8V
10.5/15Q 4.5pF 3.0mA 0.1mA 0.5ms 0.2ms 1,500V AC 216
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PhotoMOS 1 Form A Low CxR

PhotoMOS Selector Chart

Switching speed

Output
Type Photo with Dimensions Features
* = Popular Type (Picture scale: DIN A4)
Peak load V Continuous load current/
DC/AC Peak load current (100ms)
L R 40V *+0.12A/0.3A
*AQY221NZS ow Cx 0 0 /0.3
‘ 0.12A
* Low CxR 40V *+ 0.25A/0.75A
AQY221R2S
‘ 0.25A
AQY222R1S 11 Low CxR 60V *+0.5A/1.0A
‘ ‘ 0.5A
43x4.4x2.1mm
AQY225R1S Low CxR 80V *+ 0.35A/0.7A
‘ 0.35A
AQY225R2S Low CxR 80V * 0.15A / 0.45A
‘ 0.15A
AQV227NS 200V + 0.05A/0.15A
‘ 0.05A
11
AQV224NS ‘ 400V - 0.04A/0.12A
6.3x4.4x2.1mm
‘ 0.04A
AQV221 40V + 0.08A/0.18A
‘ 0.8A
AQV225 80V + 0.05A/0.15A
‘ 0.05A
AQV227N 200V *+ 0.07A/0.21A
DIP : 8.8 x 6.4 x 3.9mm ‘ 0.07A
SMD: 8.8 x 6.4 x 3.6mm
AQV224N 400V + 0.05A/0.15A

‘ 0.05A

26

Output Input
I/O isolation Page
voltage Approvals
ON resistance Out_put LED operate LAD e Turn-on time Turn-off time
) capacitance current
(typical/max.) (typical) current (max.) (min.) (max.) (max.)

9.5/12.5Q 1.0pF 3.0mA 0.2mA 0.5ms 0.2ms 1,500V AC 208
UL, CSA, TUV

0.8/1.250Q 13pF 3.0mA 0.1mA 0.5ms 0.2ms 500V AC 203
UL, CSA, TUV

0.8/1.2Q 24 .5pF 3.0mA 0.1mA 0.5ms 0.2ms 1,500V AC 219

0.8/1.2Q 37.5pF 3.0mA 0.1mA 0.75ms 0.2ms 1,500V AC 219

10.5/15Q 4.5pF 3.0mA 0.1mA 0.5ms 0.2ms 1,500V AC 219

30/50Q 10pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 226
UL, CSA, TUV

70/100Q 10pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 226
UL, CSA, TUV

22/350 5.6pF 3.0mA 0.4mA 0.3ms 0.1ms 1,500V AC 172
UL, CSA, TUV

36/50Q2 4.8pF 3.0mA 0.4mA 0.3ms 0.1ms 1,500V AC 172
UL, CSA, TUV

30/50Q 10pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 230
UL, CSA, TUV

70/100Q2 10pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 230
UL, CSA, TUV
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PhotoMOS 1 Form B

PhotoMOS Selector Chart

Switching speed

Output
Type Photo with Dimensions Features
* = Popular Type (Picture scale: DIN A4)
Peak load V Continuous load current/
DC/AC Peak load current (100ms)
1 Form B Signal Relays
AQY412S 60V *+ 0.5A/1.5A
‘ 0.5A
* 350V + 0.12A/0.3A
AQY410S 1:1
‘. ‘ 0.12A
43x4.4x2.1mm
AQY414S 400V *+ 0.1A/0.24A
‘ 0.1A
AQY412EH 60V * 0.55A /1.5A
‘ 0.55A
1:1 350V + 0.13A/0.4A
*AQY410EH ’
1 . ‘ 0.13A
DIP :4.78 x 6.4 x 3.2mm
SMD: 4.78 x 6.4 x 2.9mm
AQY414EH 400V + 0.12A/0.3A
‘ 0.12A
AQV414S 141 400V *+0.1A/0.3A
‘ ‘ 0.1A
6.3x4.4x2.1mm

Output Input
I/O isolation Page
voltage Approvals
ON resistance Out_put LED operate LAD e Turn-on time Turn-off time
] capacitance current
(typical/max.) (typical) current (max.) (min.) (max.) (max.)

1/2.5Q 450pF 3.0mA 0.4mA 3.0ms 1.0ms 1,500V AC 109
UL, CSA, VDE

18/25Q 110pF 3.0mA 0.4mA 1.0ms 1.0ms 1,500V AC 109

UL, CSA, TUV, BSI
26/35Q 100pF 3.0mA 0.4mA 1.0ms 1.0ms 1,500V AC 109
UL, CSA, TUV, BSI

1/2.5Q 480pF 3.0mA 0.4mA 10.0ms 1.0ms 5,000V AC 158
UL, CSA, VDE

18/25Q 110pF 3.0mA 0.4mA 3.0ms 1.0ms 5,000V AC 158
UL, CSA, BSI

26/35Q 100pF 3.0mA 0.4mA 3.0ms 1.0ms 5,000V AC 158
UL, CSA, BSI

26/50Q 100pF 3.0mA 0.4mA 1.0ms 1.0ms 1,500V AC 112
UL, CSA, TUV

28

29



PhotoMOS 1 Form B

PhotoMOS Selector Chart

Type
% = Popular Type

Photo with Dimensions
(Picture scale: DIN A4)

Features

Output

Switching speed

Peak load V Continuous load current/
DC/AC Peak load current (100ms)
AQV410EH 350V *+ 0.13A/04A
‘ 0.13A
AQV412EH 60V + 0.55A/ 1.5A
‘ 0.55A
AQV414E 400V + 0.12A/0.3A
‘ 0.12A
AQV414EH 400V *+ 0.12A/0.3A
‘ 0.12A
AQV453 250V *+ 0.2A/0.6A
DIP : 8.8 x 6.4 x 3.9mm ‘ 024
SMD: 8.8 x 6.4 x 3.6mm
AQV414 400V *+ 0.12A/0.3A
‘ 0.12A
AQV454 400V + 0.15A / 0.5A
‘ 0.15A
AQV454H 400V + 0.15A / 0.5A
‘ 0.15A
1 Form B Power Relays
AQZ404 400V *+ 0.5A/1.5A

1:1

21 x3.5x12.5mm

0.5A

Output Input
1/O isolation Page
voltage Approvals
ON resistance Out_put LED operate LAD e Turn-on time Turn-off time
) capacitance current
(typical/max.) (typical) current (max.) (min.) (max.) (max.)
18/35Q 110pF 3.0mA 0.4mA 3.0ms 1.5ms 5,000V AC 161
UL, CSA, TUV, BSI, VDE
1/2.5Q 480pF 3.0mA 0.4mA 10.0ms 1.5ms 5,000V AC 161
UL, CSA, TUV, VDE
26/50Q 100pF 3.0mA 0.3mA 2.0ms 1.0ms 1,500V AC 161
UL, CSA, TUV
26/50Q 100pF 3.0mA 0.4mA 3.0ms 1.5ms 5,000V AC 161
UL, CSA, TUV, BSI, VDE
5.5/8.0Q 350pF 3.0mA 0.4mA 3.0ms 1.0ms 1,500V AC 256
UL, CSA
26/50Q 100pF 3.0mA 0.4mA 1.0ms 1.0ms 1,500V AC 116
UL, CSA, TUV
10.5/16Q2 170pF 3.0mA 0.4mA 2.0ms 1.0ms 1,500V AC 256
UL, CSA, TUV
10.5/16Q 170pF 3.0mA 0.4mA 3.0ms 1.0ms 5,000V AC 256
UL, CSA, TUV
2.8/4.0Q 2000pF 3.0mA 0.4mA 7.5ms 3.0ms 2,500V AC 290
UL, CSA
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PhotoMOS 2 Form A Signal Relays

Type
% = Popular Type

Photo with Dimensions
(Picture scale: DIN A4)

Features

Output

PhotoMOS Selector Chart

Peak load V Continuous load current/
DC/AC Peak load current (100ms)
V *+ 0.1A/0.3A
*AQW21OS 350 0 /0.3
‘ 0.1A
1:1
AQW212S 60V *+ 0.4A/1.5A
‘ 0.4A
* 9.37x4.4x2.Tmm 400V 0.08A/ 0.24A
AQW214S ' '
‘ 0.8A
* 60V + 0.5A/1.5A
AQW212EH
‘ 0.5A
* 350V + 0.12A/0.36A
AQW210EH
1:1 ‘ 0.12A
AQW210HL ‘ Current limiting 350V *0.1A/ -
0.18A (Output limit current [typ.])
; e % ‘ 0.1A
AQW214EH DIP :9.86 x 6.4 X 3.2mm 400V * 0.1A/0.3A
SMD: 9.86 x 6.4 x 2.9mm
‘ 0.1A
* 600V *+ 0.04A/0.12A
AQW216EH
‘ 0.04A
AQW212 60V *+ 0.6A/1.0A
‘ 0.6A
AQW215 100V *+ 0.3A/0.9A
‘ 0.3A
AQW217 200V * 0.16A / 0.48A
1:1 ‘
0.16A
AQW210 350V * 0.12A/ 0.36A
‘ 0.12A
AQW214 DIP : 9.78 x 6.4 x 3.9mm 400V *+ 0.1A/0.3A
SMD: 9.78 x 6.4 x 3.6mm
‘ 0.1A
AQW254 400V *+ 0.12A/ 0.36A
‘ 0.12A
AQW216 600V * 0.04A/0.12A

‘ 0.04A

32

Output Input Switching speed
I/O isolation Apz?(?\?als
voltage
ON resistance capg)all::i?:r:ce LED operate LECDU:?‘;:;Oﬁ Turn-on time Turn-off time ¢
(typical/max.) (typical) current (max.) (min.) (max.) (max.)

16/35Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 103
UL, CSA, TUV

0.83/2.5Q - 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 103
UL, CSA, TUV

30/50Q2 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 103
UL, CSA, TUV

0.83/2.5Q 80pF 3.0mA 0.4mA 4.0ms 1.0ms 5,000V AC 154
UL, CSA, TUV

18/25Q 45pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 154
UL, CSA, TUV

20/250 45pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 143
UL, CSA, TUV

26/35Q 45pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 154
UL, CSA, TUV

52/120Q 45pF 3.0mA 0.4mA 2.0ms 1.0ms 5,000V AC 154
UL, CSA, TUV

0.83/2.5Q 150pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 106
UL, CSA, TUV

2.3/4.0Q 110pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 106
UL, CSA, TUV

11/15Q 70pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 106
UL, CSA, TUV

23/35Q 45pF 3.0mA 0.4mA 0.5ms 0.05ms 1,500V AC 106
UL, CSA, TUV

30/50Q 45pF 3.0mA 0.4mA 0.5ms 0.05ms 1,500V AC 106
UL, CSA, TUV

12.4/16Q2 170pF 3.0mA 0.4mA 2.0ms 0.2ms 1,500V AC 253
UL, CSA, TUV

70/120Q 45pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 106
UL, CSA, TUV
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PhotoMOS Other Types

PhotoMOS Selector Chart

Switching speed

Output
Type Photo with Dimensions Features
* = Popular Type (Picture scale: DIN A4)
Peak load V Continuous load current/
DC/AC Peak load current (100ms)
2 Form A Low CxR
AQW227NS 200V * 0.04A/0.15A
‘ 0.04A
AQW223R2S Low CxR 250V * 0.14A/0.42A
9.37x4.4x2.1mm ‘
0.14A
AQW227N 200V * 0.05A/0.15A
‘ 0.05A
AQW224N 400V * 0.04A/0.12A
‘ 0.04A
DIP :9.78 x 6.4 x 3.9mm
SMD: 9.78 x 6.4 x 3.6mm
2 Form B
* 400V * 0.1A/0.3A
AQWA414EH 11
‘ 0.1A
DIP :9.86 x 6.4 x 3.2mm
SMD: 9.86 x 6.4 x 2.9mm
AQWwW414 400V *0.1A/0.3A
‘ 0.1A
AQW454 « 400V - 0.12A/0.36A
‘ 0.12A
DIP :9.78 x 6.4 x 3.9mm
SMD: 9.78 x 6.4 x 3.6mm
1Form A/1Form B
AQW612S 141 60V * 0.45A/1.5A
9.4x4.4x2.1mm
* 350V *0.1A/0.3A
AQW610S

9.37 x4.4x2.1mm

0.1A

34

Output Input
I/O isolation Page
voltage Approvals
ON resistance capg)all::i?:r:ce LED operate LECDU:?‘;:;Oﬁ Turn-on time Turn-off time
(typical/max.) (typical) current (max.) (min.) (max.) (max.)
30/50Q2 10pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 234
UL, C-UL, TUV
10/15Q 33pF 3.0mA 0.1mA 0.5ms 0.2ms 1,500V AC 223
C-UL
30/50Q2 10pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 237
UL, CSA, TUV
70/100Q2 10pF 3.0mA 0.4mA 0.5ms 0.2ms 1,500V AC 237
UL, CSA, TUV
26/35Q 100pF 3.0mA 0.4mA 3.0ms 1.0ms 5,000V AC 165
UL, CSA, TUV, BSI
26/50Q 100pF 3.0mA 0.4mA 1.0ms 1.0ms 1,500V AC 119
UL, CSA, TUV
11/16Q 170pF 3.0mA 0.4mA 2.0ms 1.0ms 1,500V AC 259
UL, CSA, TUV
1/2.5Q 80pF (N.O.) 3.0mA 0.4mA 3.0ms 1.0m 1,500V AC 122
450pF UL, CSA, TUV, VDE
(N.C))
18/25Q 45pF (N.O) 3.0mA 0.4mA 1.0ms 1.0ms 1,500V AC 122
100pF UL, CSA, TUV, BSI
(N.C.)
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PhotoMOS Other Types

PhotoMOS Selector Chart

Switching speed

‘ 0.06A

Output
Type Photo with Dimensions Features
* = Popular Type (Picture scale: DIN A4)
Peak load V Continuous load current/
DC/AC Peak load current (100ms)
AQW612EH 1:1 60V *+ 0.5A/1.5A
0.5A
DIP :9.78 x 6.4 x 3.9mm
SMD: 9.78 x 6.4 x 3.6mm
* 350V * 0.12A/ 0.36A
AQW610EH 1:1
0 ‘ 0.12A
* : | 400V * 0.1A/0.3A
AQW614EH P
DIP :9.86 x 6.4 x 3.2mm ‘ 01A
SMD: 9.86 x 6.4 x 2.9mm
AQW614 400V *+ 0.1A/0.3A
‘ 0.1A
AQW654 400V * 0.12A/ 0.36A
‘ 0.12A
DIP :9.78 x 6.4 x 3.9mm
SMD: 9.78 x 6.4 x 3.6mm
Multichannel
AQS221N2S Low CxR 40V * 0.06A/0.12A
‘ 0.06A
AQS225R2S Low CxR 80V *+ 0.07A/0.2A
‘ 0.07A
AQS221FR2S Built-in resistor 40V * 0.16A/0.2A
10.37 x 4.4 x 2.17mm ‘ 0.16A
AQS221FN2S Built-in resistor 40V * 0.06A/0.12A

Output Input
I/O isolation Page
voltage Approvals
ON resistance capg)all::i?:r:ce LED operate LECDU:?‘;:;Oﬁ Turn-on time Turn-off time
(typical/max.) (typical) current (max.) (min.) (max.) (max.)
1/2.5Q 80pF (N.O.) 3.0mA 0.4mA 4.0ms 1.0ms 5,000V AC 168
480pF (N.O.) UL, CSA, TUV, VDE
(N.C)) 10.0ms
(N.C))
18/25Q 45pF (N.O.) 3.0mA 0.4mA 3.0ms 1.0ms 5,000V AC 168
100pF UL, CSA, TUV, BSI
(N.C)
26/35Q 45pF (N.O.) 3.0mA 0.4mA 3.0ms 1.0ms 5,000V AC 168
100pF UL, CSA, TUV, BSI
(N.C)
27/50Q 45pF (N.O.) 3.0mA 0.4mA 1.0ms 1.0ms 1,500V AC 125
100pF UL, CSA, TUV
(N.C)
* N.O.: 170pF 3.0mA 0.4mA 3.0ms 1.0ms 1,500V AC 262
10/16Q UL, CSA, TUV
*N.C.
11/16Q
9.5/12.5Q 1pF 3.0mA 0.1mA 0.2ms 0.2ms 500V AC 208
10.5/15.0Q 4 .5pF 3.0mA 0.3mA 0.3ms 0.2ms 1,500V AC 240
UL, CSA, TUV
0.5/1.5Q 12.5pF Operate volt- Turn off volt- 0.5ms 0.2ms 500V AC 212
age Veon age Vot -
(max.) (min.)
4.0V 0.8V
9.5/12.5Q 1pF Operate volt- Turn off volt- 0.5ms 0.2ms 500V AC 212
age Veon age VEoff -
(max.) (min.)
4.0V 0.8V
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Photovoltaic MOSFET drivers

PhotoMOS Selector Chart

Type
* = Popular Type

Photo with Dimensions
(Picture scale: DIN A4)

Features

Output

Drop-out voltage

Short circuit current

(typical/min.) (typical/min.)
* * Ultra small SSOP hous- 8.2/5.0V * 8/3pA
APV2111V . .
1.1 ‘ ing ‘
2.65x4.45 x 1.8mm 3pA 8uA
* « Ultra small SMD (SOP) 8.7/6.0V « 14 / 5uA
APV1121S housing ‘
11 5uA 14pA
APV2121S 4.3 X 4.4 X 2mm . UItra.smaII SMD (SOP) 8.2/5.0V * 8/3pA
housing
‘ 3pA 8uA
APV1122 * 5000V breakdown volt- 8.7/6.0V * 14 / 5pA
11 age ‘
’ 5pA 14pA

N

DIP :8.8 x6.4 x 3.4mm
SMD: 8.8 x 6.4 x 3.4mm

Switching speed
Input gsp Page
I/O isolation
Approvals
voltage
LED operate current LED turn-off current Turn-on time Turn-off time
(max.) (min.) (typical) (typical)
3.0mA 0.2mA 0.8ms 0.1ms 1,500V AC 305
C-UL
3.0mA 0.2mA 0.4ms 0.1ms 2,500V AC 305
C-UL
3.0mA 0.2mA 0.8ms 0.1ms 2,500V AC 305
C-UL
3.0mA 0.2mA 0.4ms 0.1ms 5,000V AC 305
C-UL
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Photo-Triac Couplers

Solid State Relays Selector Chart

Input

LED trigger
current (max.)

LED drop-out
voltage (max.)

Turn-on time
(max.)

Zero-cross
voltage (max.)

I/O isolation
voltage

Connection type
Switching diagram

Page
Approvals

10mA

1.3V

0.1lms

50V

15v

3,750V AC

SMT (SOP)

?+

? |

Zero-cross circuit

SMT (SOP)

Nl

SMT (SOP)

10— 04
1A
Va

20— 4 03

Zero-cross circuit

327
UL, C-UL, VDE

* DIP 6 pin

Output
Photo with
Type Dimensions Features Repetitive Max. load current/ PeakON- Peak
: . peak Non-repetitive surge current state OFF-state
(Petue el = DINAL) OFF-state (2 cycle, 60Hz) voltage current
voltage (max.) (max.)
APT1211S * Zero-cross * 600V « 0.05A/0.6A 2.5V 1pA
* SOP 4 pin
0.05A
APT1221S * Random
141 * SOP 4 pin
43x4.4x2.1mm
APT1231S * Low zero-cross 2.0v
* SOP 4 pin
APT1211 » Zero-cross * 600V «0.1A/1.2A 2.5V 1uA
* DIP 4 pin
0.1A
APT1221 144 * Random
’ * DIP 4 pin
. @
DIP :4.78 x 6.4 x 3.2mm
SMD: 4.78 x 6.4 x 2.9mm
APT1231 * Low zero-cross 2.0v
* DIP 4 pin
APT1212 * Zero-cross * 600V «0.1A/1.2A 2.5V 1uA
* DIP 6 pin
0.1A
APT1222 * Random
* DIP 6 pin
DIP :8.8x6.4x3.9mm
APT1232 | SMD: 8.8 x6.4x3.6mm | « |ow zero-cross 2.0V

10mA

1.3V

0.1lms

50V

15v

5,000V AC

PCB, SMT

16— L o4
} Mi
Ve
20— o3

Zero-cross circuit

PCB, SMT

16 o4
20— o3

PCB, SMT

+

10— o4
1A
ya

20— 4 03

Zero-cross circuit

327
UL, C-UL, VDE

40

10mA

1.3V

0.1lms

50V

15v

5,000V AC

PCB, SMT
16 | o6
g
20—

30— —O4

Zero-cross circuit

PCB, SMT

10—} —06
2o ¥ {
30— | o4

—O6

04

Zero-cross circuit

327
UL, C-UL, VDE
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Photo-Triac Couplers Wide Terminal

Solid State Relays Selector Chart

Input

LED trigger
current (max.)

LED drop-out
voltage (max.)

Turn-on time
(max.)

Zero-cross
voltage (max.)

1/0 isolation
voltage

Connection type
Switching diagram

Page
Approvals

10mA

1.3V

0.1ms

50V

15v

5,000V AC

PCB, SMT

16 o4
} Mi
Ve
20— o3

Zero-cross circuit

PCB, SMT

16 o4
20— o3

PCB, SMT

.
10— toa
} Mi

J
20 o3

Zero-cross circuit

327
UL, C-UL, VDE

Output
Photo with
Type Dimensions Features Repetitive Max. load current/ PeakON- Peak
i . peak Non-repetitive surge current state OFF-state
(PHEre e5E 2 DI ALY OFF-state (1 cycle, 60Hz) voltage current
voltage (max.) (max.)
APT1211W * Zero-cross * 600V «0.1A/1.2A 2.5V 1pA
* DIP 4 pin wide terminal
0.1A
APT1221W | * Random
11 I l * DIP 4 pin wide terminal
DIP :4.78 x 6.4 x 3.0mm
SMD: 4.78 X 6.4 X 2.7mm
APT1231W * Low zero-cross 2.0V
* DIP 4 pin wide terminal
APT1212W * Zero-cross * 600V «0.1A/1.2A 2.5V 1uA
* DIP 6 pin wide terminal
0.1A
1:1
APT1222W * Random
. * DIP 6 pin wide terminal
DIP :8.8x6.4x3.9mm
SMD: 8.8 x 6.4 x 3.6mm
APT1232W * Low zero-cross 2.0v

* DIP 6 pin wide terminal

10mA

1.3v

0.1ms

50V

15v

5,000V AC

PCB, SMT
161 o6
L
20—

30— —O4

Zero-cross circuit

PCB, SMT

10—} —O06
2ot F {
30— | 04

PCB, SMT
16 | o6
T4
20—

30— —04

Zero-cross circuit

327
UL, C-UL, VDE
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Solid State Relays Selector Chart

AQH Relays
Output
Photo with
Type Dimensions Features Repetitive Max. load current/ PeakON- Peak
i 5 peak Non-repetitive surge current state OFF-state
(PHEre e5E 2 DI ALY OFF-state (1 cycle, 60Hz) voltage current
voltage (max.) (max.)
AQH0213 * Photo-Triac * 600V 0.3A/3A 2.5V 100pA
* Zero-cross
0.3A
AQHO0223 * Photo-Triac
* Random
AQH1213 * Photo-Triac * 600V 0.6A / 6A 2.5V 100pA
* Zero-cross
0.6A
AQH1223 * Photo-Triac
* Random
AQH2213 * Photo-Triac * 600V 0.9A/9A 2.5V 100pA
* Zero-cross
0.9A
DIP :9.78 x 6.4 x 3.9mm
SMD: 9.78 X 6.4 x 3.6mm
AQH2223 ¢ Photo-Triac
* Random
AQH3213 * Photo-Triac * 600V 1.2A/12A 2.5V 100pA
* Zero-cross
1.2A
AQH3223 * Photo-Triac

¢ Random

Input
Zero-cross I/O isolation Connection type Page
LED trigger LED drop-out Turn-on time voltage (max.) voltage Switching diagram Approvals
current (max.) voltage (max.) (max.)
10mA 1.3v 0.1ms 50V 5,000V 335
UL, C-UL, VDE
10mA 1.3V 0.1ms 50V 5,000V
PCB, SMT
With zero-cross switch:
o—F -
- +
2! */Q/
3 - -‘ o6
2077 circuit | o5
10mA 1.3v 0.1ms 50V 5,000V Without zero-cross
switch:
10— —o8
+
2 #/Q/
- 3 o6
pan o5
10mA 1.3V 0.1ms 50V 5,000V
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Solid State SIL and DIL Types

Solid State Relays Selector Chart

1:2

20x 10 x 12.8mm

1A

Output
Type Features Max. load current/ OFF-state
Load voltage Non-repetitive surge current leakage current
(1 cycle, 60Hz) (max.)
AQG * Photo-Triac * 75- 264V AC * 1A/ 8A 1.5mA
1A * Zero-cross
« Integrated snubber circuit 1A
* Photo-Triac * 75- 264V AC « 1A/ 8A 1.5mA
* Random
« Integrated snubber circuit 1A
24.5x4.5x13.5mm
AQG ¢ Photo-Triac * 75-264V AC « 2A/ 30A 1.5mA
2A * Zero-cross
« Integrated snubber circuit 2A
* Photo-Triac * 75 - 264V AC * 2A 1 30A 1.5mA
* Random
« Integrated snubber circuit 2A
24.5x 4.5 x 20.5mm
AQ-C » Photo-Transistor *4-32VDC *« 25mA/ - 5pA
AC input, DC input « AC input type
1:2 25mA
* Photo-Transistor *4-32VDC * 25mA /- 5uA
20 x 10 x 12.8mm * DC inputtype
25mA
AQ-C ¢ Photo-Triac « 75-125V AC « 1A/ 20A 1.1mA
1A (AC output) e Zero-cross * 75-250V AC
1:2 1A
 Photo-Triac * 75-125V AC *« 1A/ 20A 1.1mA
20 % 10 x 12.8mm * Random * 75-250V AC .
AQ-C * Photo-Transistor * 3-60VDC *« 1A/ 1.5A (1s) 0.1mA
1A (DC output)
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Input
Breakdown Connection type Page
Input Drop-out . . voltage Terminal layout Approvals
Input voltage impedance vohgge Operate time Release time
(min.)
4-6VDC 0.3kQ 1v % cycle of volt- | % cycle of volt- 3,000V AC PCB 338
age sine wave age sine wave 254 N 1018 ‘ 162 ‘ UL, C-UL,
9.6 - 14.4V DC 0.8kQ +1ms +1lms Wﬂ VDE
T\ 4t0da
19.2 - 28.8V DC 1.6kQ
4 -6V DC 0.3kQ v 1ms ¥ cycle of volt- 3,000V AC
age sine wave
9.6 - 14.4V DC 0.8kQ +1ms
19.2 - 28.8V DC 1.6kQ
4-6VDC 0.3kQ v % cycle of volt- 1 cycle of volt- 3,000V AC PCB
age sine wave age sine wave 254 N 1018 ‘ 162 ‘
9.6-144VDC | 0.8kQ +1ms +1ms e
T\ 410da
19.2 - 28.8V DC 1.6kQ
4-6VDC 0.3kQ v 1ms % cycle of volt- 3,000V AC
age sine wave
9.6-144VDC | 0.8kQ +1ms
19.2 - 28.8V DC 1.6k
80 - 250V AC - 10V AC 20ms 20ms 2,500V AC PCB 371
=~10.16—~~7.62~ UL, CSA,
Terminal 1 Terminal 8 TUV
7?2 I Terminal 5 i4'1-1 dia.
Termin§| 16
3-32vDC - 1v DC 5ms 5ms 2,500V AC
4-6VDC 0.3kQ 0.5V ¥ cycle of volt- ¥ cycle of volt- 2,500V AC PCB 371
age sine wave age sine wave e rlllo-lﬁ* 7.62~ UL, CSA,
erminal inal 8 "
9.6-144VDC | 0.8kQ 1.2v +1ms +1ms , rerming Tov
7.62 I Terminal 5 i4'1-1 dia.
21.6-26.4VDC | 1.8kQ 2.4V *ﬁ%
Terminal 16
4.- 6V DC 0.3kQ 0.5V 1ms ¥ cycle of volt- 2,500V AC
age sine wave
9.6 - 14.4V DC 0.8k 1.2V +1ms
21.6 - 26.4V DC 1.8kQ 2.4V
4 -6V DC 430Q AV 0.5ms ims 2,500V AC PCB 371
) r«lO.lG» 7.62—~ UL, CSA,
Terminal 1 Terminal 8 TUV
9.6 - 14.4v DC 12kQ 9.6V 7'f2 | Terminal 5 4-1.1 dia.
Termin§| 16
21.6 - 26.4v DC 2.8k 21.6V
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Solid State SIL and DIL Types

Type

Features

Output

Solid State Relays Selector Chart

Load voltage

Non-|

Max. load current/
repetitive surge current
(1 cycle, 60Hz)

OFF-state
leakage current
(max.)

AQ1
1A (DC output)

1:2.

33 x 10 x 25.1mm

* Photo-Transistor

» 10 - 200V DC

« 1A/ 5A (1s)

1A

1mA

AQ1l
2A (DC output)

1:2.

33 x 10 x 25.1mm

* Photo-Transistor

*» 3-60VDC

« 2A/5A (1s)

2A

1mA

AQ1l
2A (AC output)

1:2.

33 x10x25.1mm

&

33 x 25 x 12mm

¢ Photo-Transistor
* Zero-cross

* 75-250V AC

* 2A/ 80A

2A

5mA

AQ1l
3A (AC output)

1:2.

33 x 10 x 25.1mm

s

33 x25 x 12mm

* Photo-Triac
¢ Zero-cross and random
type available

* 75-250V AC

* 3A/100A

3A

5mA

AQ1
5A (AC output)
1:2

54 x 26mm

¢ Photo-Transistor
o Zero-cross

* 75- 250V AC

« 5A (3A without heat sink) / 100A

5A

5mA

AQ1
10A (AC output)
1

2

54 x 26mm

¢ Photo-Triac
e Zero-cross and random
type available

* 75- 250V AC

« 10A (5A without heat sink) / 100A

10A

5mA
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Input
Breakdown Connection type Page
Input Drop-out . . voltage Terminal layout Approvals
Input voltage T voltage Operate time Release time
p (min.)
3-28vDC 1.6kQ 0.8V 0.5ms 2ms 3,000V AC PCB 341
Slim UL, CSA,
Copper foil TUV
25.4
1 2 3L 4
&7 72N [Z
503 25436 —-—
4-1.2dia.
3-28vDC 1.6kQ 0.8V 0.5ms 2ms 3,000V AC
3-28vDC 1.6kQ 0.8V % cycle of volt- % cycle of volt- 3,000V AC PCB 341
age sine wave age sine wave Slim UL, CSA,
+1ms +1ms Copper foil TUV
25.4 /
1 2 3 4
&z & Y &
2.54x3 2545 2.54x2 |
412 dia.
Flat
254
3 2
w |
1016 ‘Copper foil 127
| %4 E {
4-12dia. 1
4-32v DC - 1.0v Y cycle of volt- ¥ cycle of volt- | « 4,000V AC PCB 341
(Input age sine wave age sine wave (between input Slim VDE
current, +1ms +1ms and output) Copper foil
max. * 2,500V AC 254
20mA) (betweeninput, | % 2 ,
output and
case) "25aaTT 20O
Flat
25.4
-
1016 Copper foil
b Tl
4-12da. 1
3-28vDC 1.6kQ 0.8V % cycle of volt- | % cycle of volt- | « 3,000V AC PCB 341
age sine wave age sine wave (between input Copper foil UL, CSA,
+1ms +1ms and output) 254 / TOV
+ 1,500V AC ! 2 I N
(between input, ¥ ¥ Y
output and X 2.54x5 Y™
case) 212 da.
4-32VDC - 1.0v % cycle of volt- | % cycle of volt- | « 4,000V AC PCB 341
(Input age sine wave age sine wave (between input Copper foil VDE
current, +1ms +1ms and output) 25.4 /
max. * 2,500V AC ! 2 I N
20mA) (between input, ¥ i A
output and 543 2.54x5 Y™
case) 212 da.
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Solid State SIL and DIL Types Solid State Relays Selector Chart

Output Input
Type Features Breakdown Connection type Page
yp Max. load current/ OFF-state Input Drop-out _ _ voltage Terminal layout Approvals
Load voltage Non-repetitive surge current leakage current Input voltage T EETE voltage Operate time Release time
(1 cycle, 60Hz) (max.) p (min.)
AQS8 ¢ Photo-Triac ¢ 75-125V AC « 2A/ 30A 5mA 4-6VDC 0.18kQ 0.5V % cycle of volt- 1 cycle of volt- 3,000V AC PCB 347
* Zero-cross * 75- 250V AC age sine wave age sine wave Between input terminal UL, CSA,
2A 9.6 - 14.4V DC 0.55kQ 1.2V +1ms +1ms 5.08mr:1lZd TUV, VDE
p— T
4 13 2 1
21.6 - 26.4V DC 1.4kQ 2.4V [_127_ 1016]
5.08
. Between input terminal
* Photo-Triac * 75-125V AC * 2A / 30A 5mA 4-6VDC 0.3kQ 0.5V 1ms ¥ cycle of volt- 3,000V AC
. 7.65mm
45 x 9 X 24mm * Random * 75-250V AC age sine wave 412 dia
2A +1ms 30.48
9.6 - 14.4V DC 0.8kQ 1.2v id 5 A
7.62.| _12.7_| 10.16]
21.6-26.4v DC 1.8kQ 2.4V
AQS8 * Photo-Triac * 75-125V AC * 3A/80A 5mA 4 -6V DC 0.18kQ 0.5V % cycle of volt- ¥ cycle of volt- 3,000V AC PCB 347
» Zero-cross * 75- 250V AC age sine wave age sine wave Between input terminal UL, CSA,
3A 9.6 - 14.4V DC 0.55kQ 1.2V +1lms +1ms 5.08mr:108d TUV, VDE
S 27.94,
21.6-26.4VDC | 1.4kQ 2.4V AFTRIT
5.08
. Between input terminal
* Photo-Triac * 75-125V AC « 3A/80A 5mA 4 -6V DC 0.3kQ 0.5V 1ms % cycle of volt- 3,000V AC 7 65mm
*« Random e 75 - 250V AC age sine wave ' 208 dia
3A +1ms \
43 x 9 X 32mm 9.6 - 14.4V DC 0.8kQ 1.2v b 5 h
7.62| 12.7_]10.16
21.6 - 26.4v DC 1.8kQ 2.4v
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Solid State SIL and DIL Types

Solid State Relays Selector Chart

43 x 10 x 20.5mm

1A

2A

Output
Type Features Max. load current/ OFF-state
Load voltage Non-repetitive surge current leakage current
(1 cycle, 60Hz) (max.)
/0 RELAY » Photo-Transistor *4-15VDC * 15mA/ - 100pA
AC input modules *+10-32v DC
; 1:2 15mA
e
., A
43 x 10 x 20.5mm
/0 RELAY « Photo-Transistor *4-15V DC « 15mA /- 100pA
DC input modules *10-32v DC
: 1:2 15mA
ey~
., A
43 x 10 x 20.5mm
/0 RELAY » Photo-Transistor * 75-125V AC * 2A/ 30A 5mA
AC output modules * Zero-cross * 75-250V AC
2A
43 x 10 x 20.5mm
/0 RELAY « Photo-Transistor *3-60VDC « 2A/5A (1s) 1mA
DC output modules * Zero-cross « 10 -200V DC
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Input
Breakdown Connection type Page
Input Drop-out : : voltage Terminal layout Approvals
Input voltage . voltage Operate time Release time
impedance (min.)
80 - 140V AC - 10V AC 20ms 20ms 4,000V AC 376
UL, CSA
@ @,
10.16
160 - 280V AC - 20V AC 5-1.2DIA.
3-32vDC - 0.8V 5ms 5ms 4,000V AC
3-15vDC 1.6kQ 0.8V Y cycle of volt- | % cycle of volt- 4,000V AC PCB 376
age sine wave age sine wave UL, CSA
+1ms +1ms
@ @,
4 -15V DC 1.7kQ
10.16
5-1.2DIA.
10-32vDC 5.6kQ
3-15v DC 1.6kQ 0.8V 0.5ms 2ms 4,000V AC
4 -15V DC 1.7kQ
10-32vDC 5.6kQ
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Solid State Other Types

Solid State Relays Selector Chart

Output
Type Features Max. load current/ OFF-state
Load voltage Non-repetitive surge current leakage current
(1 cycle, 60Hz) (max.)
Solid State Plug-in Terminals
AQ-F * Photo-Triac * 75-250V AC « 2A / 80A 5mA
2A/3A (AC output) * Zero-cross
1:2 2A
* Photo-Triac * 75- 250V AC * 3A/80A 5mA
« Zero-cross
3A
27 x 21 x 35.2mm
AQ-F ¢ Photo-Transistor ¢ 3-60VDC « 2A/5A 1mA
2A/3A (DC output)
1:2 2A
« Photo-Transistor * 3-60VDC *« 3A/6A 1mA
3A
27 x 21 x 35.2mm
Solid State Hockey Puck Types
AQ-J « Photo-Triac * 75-264V AC « 10A/ 100A 5mA
1:2 * Zero-cross
« Ultra-compact size ‘ 10A
« Built-in varistor
« 15A/ 150A
38 x 28 x 17mm ‘ 15A
« 25A / 250A
‘ 25A
« Photo-Triac * 75-250V AC « 15A/ 150A 10mA
 Zero-cross and random
; 15A
type available
« Built-in varistor and LED
indication
« 25A/ 250A
25A
58 x 40 x 25.5mm
« 40A / 400A

40A
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Input
Breakdown Connection type Page
Input Drop-out . . voltage Terminal layout Approvals
Input voltage impedance vohgge Operate time Release time
(min.)
3-28vDC 1.6kQ 0.8V Y cycle of volt- | % cycle of volt- 2,000V AC 353
age sine wave age sine wave UL, CSA
+1ms +1ms
3-28vDC 1.6kQ 0.8V % cycle of volt- 1 cycle of volt- 2,000V AC
age sine wave age sine wave 9-2 dia. holes
+1ms +1ms LA
3-28vDC 1.6kQ 0.8V 0.5ms 2ms 2,000V AC Plug-in
- 1
4.1 }
t104
| 16.8
14
3-28vDC 1.6kQ 0.8V 0.5ms 2ms 2,000V AC ;g D i
9-2 dia. holes
1335 A
4 -6V DC 260Q v % cycle of volt- % cycle of volt- | « 3,000V AC - 357
age sine wave age sine wave (between input 30781 C-UL, TUV
10-18v DC 80002 +1ms +1ms and output)
18 - 28V DC 1.6k0 " 2,500V AC e
] : (between input,
4-6VDC 2600 output and 2-4.3 dia. or M4
case)
10-18v DC 80002
18 -28v DC 1.6kQ
4 -6V DC 260Q
10-18v DC 80002
18 -28v DC 1.6kQ
4-32VDC - v % cycle of volt- % cycle of volt- | « 4,000V AC - 364
(Input age sine wave age sine wave (between input
current, +1ms +1ms and output)
max. * 2,500V AC
20mA) (between input, _
output and
case)




Solid State Other Types

Solid State Relays Selector Chart

3
102 x 22.5 x 100mm

* Zero-cross

25A

Output
Type Features Max. load current/ OFF-state
Load voltage Non-repetitive surge current leakage current
(1 cycle, 60Hz) (max.)
Solid State DIN Rail Types
AQ-K * Photo-Triac * 75-250V AC * 15A / 150A 9mA
1:2 * Zero-cross
‘ 15A
 Photo-Triac * 75-250V AC * 25A / 250A 9MA
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Input
Breakdown Connection type Page
Input Drop-out : : voltage Terminal layout Approvals
Input voltage impedance \(/%h?ge) Operate time Release time
4.5-30VDC - 1v Y cycle of volt- | % cycle of volt- 2,500V AC/ - 369
(Input age sine wave age sine wave 4,000V AC 35mm DIN rail mounting UL, C-UL,
current, +1ms +1ms hole or 2-4.6mm dia. hole or TOV
max. M4 hole
10mA) #
10.8|
4.5-30V DC - v Y cycle of volt- | % cycle of volt- 2,500V AC/ J—r ”””””””””””” %
(Input age sine wave | age sine wave 4,000V AC ‘ 900 ‘
current, +1ms +1lms
max.
10mA)
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PhotoMOS Relay Dimensions

mm inch
Type Dimensions
Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)
Q‘ CAD Data Max. 10° CAD Data Max, 10" 408 dia.
‘ 4-031dia. \_  ps54
100
L i ] _ D—€
| | | ‘ 6& [N 7.62
B o i 762:005 30— - 22 | {] S0
00:.002
O‘ Max. 10° l O‘ L I_;_.‘.J :E4l
AQY21(DIP) 4.78;0.05 | 100
AQY41(DIP) 188.002 27005 4.78+0.05 Tolerance: +0.1 +.004
Series 106:.002 186002 27=005 Mounting pad (Top view)
3.2+0.2 . 1
126+.008 2.7+0.05 T [EEREN
106+.002
3.0 08 0.2:% 8.3
e oos 0.47 0.47 327
ot Terminal thick “TILE . Terminal thick l M
‘o 47 Terminal thickness = ot o erminal thickness = I
039 " 02.008 s % 02008 19T
254 100 151, Tolerance:
General tolerance: 0.1 +.004 General tolerance: 0.1 +.004 059254 +0.1 +.004
Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)
Q CAD Data CAD Data 508
; 6-0.8dia. <%0~
L1111 r ! 6-031 dia lass
AQV10(DIP) 6.4:0.05 6.4:005 T, e
AQV11(DIP) “Tlo “Tlo 252 ¢ i [00:300
AQV20(DIP) L = L SO T
AQV21(DIP) = R . Tol ,
8.8+0.05— 8.8:0.05 olerance: 0.1 =.004
AQV22(DIP) 346,002 3465008 Recommended
AQV23(DIP) I : .
AQV25(DIP 3.9:<E/ ‘ \ 34 mounting pad (Top view)
om | L Ryt T
AQV41(DIP) =t Terminal thickness = 2% ezl floar Terminal thickness =
AQV45(DIP) s ‘ 0.25.010 ow# o47ﬁ’owe 0.25.010 3
Series S il llloar 125 || 015|115 075
019104z [T010 019 J(ﬁ'—g« 049 EHHHH
1.25 019 1.25 551557 15|
049" [ 1,251 049 700 100 059 vy
254|012 _I25%%  General tolerance: 0.1 =.004 General tolerance: +0.1 +.004 700 ‘100

APV1122(DIP)
Series

Through hole terminal type

Surface mount terminal type

PC board pattern (Bottom view)

; 6-0.8 dia. 208
Q - - £y £y 6-.031 dia.| 2007 254
6.4:0.05 7.62+0.05 Max. 10° 6.420.05 ! F Ll B 62
252+.002 :300+.002 252+.002 2542 i ' 1(5)8 300
O Max. 10° L O 1 L J I [
i = SRTRT —
LBAS:OAOS 3.4 ) 6.820.05 039 Tolerance: 0.1 +.004
346:.002 134 346:.002 Recommended
sostal ‘ \ N N mounting pad (Top view)
S5 [ ozs L [ —-
i— i i Terminal thickness = s> Yoz _[ffi| |jo4z Terminal thickness = 8.3
e | 0.25.010 019] Tagz [0 0.25.010 337
0 i 125 019 |[|1.25 1.9
0.47 Il 0.47 1 075
A7 O 049 | 1,25 049 [nnBnplnn|
019 T oa [ 1] ©° —as [MENgRRREE]
28 91 2 554254 1B
- 10_212 .100 .100 254 2.54
254 254 General tolerance: =0.1 =.004 General tolerance: 0.1 =.004 100 .100

Download @&t from our Web site.
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mm inch

Type Dimensions
Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)
CAD Data CAD Data
N i «—7.62—>
a T imE | T Rl godgwdﬁ'a. 800|254
100
6.4 6.4 _— - T
252 .252
AQW21(DIP) O St“g l 7 572 "
AQW22(DIP) in i o
AQW25(DIP) Lfgsggg—l o %}97? o A=l =
AQW41(DIP) 385 Tolerance: 0.1 +.004 3
AQW45(DIP) sods T, Recommended &
AQW61(DIP) 1erars S m m H mounting pad (Top view)
AQWB5(DIP) 023 =\t ot
Series 3 o.47|llL|Il| 947 EgEEpusgun]
18 . . 0191T] 947079 |||l 0.47 . . 8.3
07 Terminal thickness = ) 5155 T o1 Terminal thickness = 37,
0197TT 047 0.25.010 03 T1e5055 ||| 1 0.25.010 Q75
1 019 “0ag” | 1700 -
039 '2.54
28823853 8-
4254254 General tolerance: +0.1 =.004 General tolerance: 0.1 =.004 238 %454 %38
Through hole terminal type Max. 10° Surface mount terminal type max. 10° PC board pattern (Bottom view)
ax.
CAD Data CAD Data 762
3950, [0 ) |254
| ‘ | ’ ‘ 15700
_ I i 4a 7.60:0.05 T f
AQWZIOEH | o T s - - 5 i
(DIP) o | L Max 10° o | 7 |
AQW210OHL ‘ ‘ o 252
(DIP) 80008 — 039 10
AQW410EH 27005 s 272005 Tolerance: 0.1 =.004
(DIP) 105002 Mounting pad (Top view)
AQW610OEH 27.0.05 funfunRunlun)
(DIP) 106002 fHHEH
; 0.2y 8.3
Series 008:7% 4/ 047 37
019 019 {075
. . 1.0 1.0 X X ‘?l"l [] [] []
Terminal thickness = T ol o4y lerminalthickness= 5 ik
0.2.008 019 |.039 o39| 619 0.2.008 059 Ll Tolerance:
2542547254 General tolerance: 0.1 =.004 2% 23322 General tolerance: £0.1 = 004 o000 oo 0.1 +.004
‘ it
Q%0
Recommended mounting pad (Top view)
1.80 @ Input: DC+
CAD Data 0711 1o @ Input: DC- 0.70
@ Output: AC/DC 028
AQY22 g 3 @ Output: AC/DC m
(VSSOP) i 11.75
: 069
Series 29 %% B
0.40 127
st s E o
= &) General tolerance: 0.2 Tolerance : =0.1
2.95 . N
116 Recommended mounting pad (Top view)
2.20( |1 0.65
08711 026 0.50
® & B ooy
0.15 3
1.40 OOG**T* 02
[ CAD Data JUSCI NN R
AQv22(soN) | CaRRLL] N ] o fios & -
Series o 11 P %:?77050
0.6 050
o244, | @ Input: DC+
®O)62 J, \@ % Input: DC- 8559
.6_1| Output: AC/DC .
024 TS @ Output: AC/DC Tolerance: 0.1-.004
086
General tolerance: =0.2.008

Download @@YsIEal from our Web site.
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mm inch

Type Dimensions
442 Recommended mounting pad (Top view)
E o o
i 0| o
AQY22(ss0P) | CaltlilE = P
Series i 435
171
0.20 0.20 0.4
(4.89) R Tolerance: 0.1 +.004
Terminal thickness = 0.15 .006
General tolerance: 0.5 =.020
Recommended mounting pad (Top view)
APV11(SOP) _ Wy
APV21(SOP) . o R
AQY2 (SOP) 10.427{
Avonson |CHEIED il
AQy22(sop) | CaltigiE] L gl
AQY41(SOP) {H H} | ‘ o . . 254
Series L o7 Terminal thickness = oo
yt =g, ¢ 0.15.006
254 016
100 General tolerance: 0.1 +.004 Tolerance: =0.1 +.004
Recommended mounting pad (Top view)
8'250
< i AR
AQV21(SOP) ; %te o lge
AQV22(SOP) 047
AQV25(SOP) CAD Data 65202 ‘ = B B Bi l
AQV41(SOP) 248.008 ] o5 08 ||| 4
i " 031
Series | | 2:02 2si 25t
RZY A 91, Terminal thickness =
04| “Toiglll.04 0.15.006
016 '[2.54 |2.54 6
100 1.100 General tolerance: 0.1 +.004 Tolerance: £0.1 =.004
05 Recommended mounting pad (Top view)
020
H H H H
o ;LO.Z 6.8+0.4
O .173+.008 268+.016 5
AQW21(SOP) T 5
AQW22(SOP) | I3 IETE] Lg.aho.z g)f?l
AQW61(SOP) 966008 020 B O R B
Series mjoz [ uoéijj
079+.008
0.4 0.4[I_ o4! . . 2.54 2.54 2.3514
0.4 |[078[0.4]l078[ Go4  Terminal thickness = 700 100 .100
018]5.54| OTE[ 0.15 .006
“ti0d[2.54]
-‘Oﬁ,g.gg General tolerance: 0.1 =.004 Tolerance: 0.1 +.004
Recommended mounting pad (Top view)
05
020
AAAAAAARA
- B é
4.410.2 6.8:0.4 L 1 112 236
) 0 173+.008 268+.016 rLQW\
I 1110010010 T J - B
AQS22(SOP) ——10.37+0.2 o5 'Luha%
Series 408-.008 020 a1
2.0£0.2
Ll 079+.008
[ I
R e
016 Gba Terminal thickness = 0.15 .006
127, L
050

General tolerance: =0.1 +.004

Tolerance: 0.1 =.004

Download @& IEel from our Web site.
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mm inch

Type Dimensions
Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)
Max.10° 4-0.8 dia. |5 g~
D )
. 8?;%6 140'56
1016 1] 2,54T 3
CAD Data 100
IAD\OQ\A\I((ezr?DIP) Tolerance: +0.1 +.004 %
Series Recommended mounting pad [}
10, {%}’ ¥ E— (Top view) iy
' 11.0
‘ 18 433
oo . 071
Terminal thickness = o s~ Terminal thickness = -]
7% 0.25.010 0.25.010 —Iie,
5,08~ ‘52_88’ Tolerance:
General tolerance: 0.1 +.004 General tolerance: 0.1 +.004 0.1 =004
05:02 PC board pattern (Bottom view)
202"
110+.008 2-0.8 dia. 2-1.1 dia.
2-.031 dia. 2-.043 dia.
~ Ea
AQZ10(SIL)
AQZ20(SIL) B
AQZ40(SIL) Tolerance: +0.1 +.004
Series AC/DC type DC type
CAD Data @ Input: DC- @ Input: DC-
. 025 @ Input: DC+ @ Input: DC+
® Output: DC or AC ® Output: DC-
+0.1 +.004 @ Output: DC or AC @ Output: DC+
Mex 22 4-0.8dli
Max, 430 o1 46310
J 7 @ Input: DC -
‘ o5 @ Input: DC +
I .
098 ® Output : AC or DC
@ Qutput : AC or DC
AQZ26(SIL) Max. 320 & ® ® 5
Series ! Mounting hole location(Bottom view)
| 27.94 , Copper foil
Y 1.100
Min. 8.0 Terminal 1| 2 3 4
315
—t 2.54x2]_2.54x5 | 2.54x4| \4-1.2 dia.
: 100x3"100x5 " 100x4'  4-047
CAD Data '%01%5 General tolerance: 0.5 +.020 Pitch tolerance: 0.1 +.004

Download @@dYsIer ol from our Web site.
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PhotoMOS Relay Schematic and Wiring Diagrams

Output
Schematic configu- Izoaed ngc?t?c;n Wiring diagram
ration yP
- g
AQviooIP) |2 ¥ Z ]I 5
Series 3 4
7 ° 1 6 _ 6 Load _
et B2]° |5 =
1a DC A ' = 3 | VL(DO) | VL(DO)
I = S
+ - Load + +
raviioP) [ 2 R0
Series 20— \%—35
30— 04
1 6 6 Load
et B2]° |5 —
AC/DC A ' = 13 I VL(AC,DC) VL (AC,DC)
o b — S
Load
1 o 6 Load + +
Er )2 5 (I, Vi(DC) { 5 L, vi(DC) }
- o—1+——.
3 4 Load
O )
1 6
AQV20(DIP) [2 (¥ ~ %[ s
Series S | ZEd‘ 3 1a DC B 518
o—| = o E, E 2 5 _ 5 Load _
o—L{  1+——
3| s I~ wvi(DC) { 4 (L~ V(DO J
o0 1
Load + +
Can be also connected as 2 Form A type. (However, the sum of the continuous load current
should not exceed the absolute maximum rating.)
1 o 6 Load + 6 +
DC c E‘% )2 G. ¥ L Vu:(DC) s, [F I Vu:(DC)
3 @ 4| Load
o —o— o—
r
AQy22 . 1a | Acibc
(VSSOP) i E a -
3 a
1 4 4 Load
E+
|
AQY2 (SOP) F , . I V. (AC,DC) . I VL. (AC,DC)
AQY21 1 4 —o—:}—/l_oad o—/
(DIP, SOP) [0 !
AQY22(SOP,
AQY27 2 | i S
(Power-DIP)
Series

Notes: 1. E1: Power source at input side; Vin: Input voltage; Ir: LED forward current; Iin: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.
*Terminal 3 cannot be used, since it is in the internal circuit of the relay.
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Output

Schematic configu- I{)?sg ngcgt?c;n Wiring diagram
ration
1 4 1 O 4 4 Load
AQY220F S o .
AQY210F i D 1a AC/DC — IF [ VL (AG,DC) IL VL (AG,DC)
Series 2 3 2 8 — &
o —° Load
1 6 6 Load
E )2 © 5
AC/DC A ' ﬂ L3 | VL (AC,DC) VL (AC,DC)
3 4 - ) 4 L ]
o
Load
! °
N 1 6 Load 6
2 X 5 =210 . <
QYo g—} ZEj‘ 3 BT k2 5 (L, V(DO [ 5 (I, vi(DO)
B - o—Ft——".
oP.sop) | 7| ° g 4 Toad
AQV22
(DIP, SOP) 1a DC B
AQV23(DIP)* 1 o) _g
AQV25 Ei JT o2 5 - 5 Load -
o———Ft——=F—"
(DIP, SOP) 3 s CI— W 4 L= V(0O
Series o = + e
Terminal 3 cannot be Can be also connected as 2 Form A type. (However, the sum of the continuous load current
used, since it is in the in- should not exceed the absolute maximum rating.)
ternal circuit of the relay.
1 o 6 Load + 6 +
DC c |E ":I o2 Gy ¥ L VE(DC) 5 [V I VL (DC)
3 @’ 47| Load
o —o— o—
(1) Two independent 1 Form A use
1 Load
o 8 g%
= Irt]o ; U Vi (AC,DC) | 7 (I Vi1 (AC,DC)
o——> ]
3 6 Load 6 Load
o— " F—
?I:ﬁl!V?OP) 3,7} QEJ E )4 g (e sz(AC,DC)[ s (o Viz (AC,DC)
a1
¢ 2 7
AQW22 I gl =] 2 AC/DC Load
(DIP, SOP) | 3 s| “° @ 2Forma
AQW?25 o— ——o0 (@) orm A use
. 4 }/y' a 5 Load
Series o—| B3 e 8 8 =2
2 7 Ll ' (AC,DC)[ 7 (Ia ' (AC,DC)}
borer—> ]
= E 3 6 Load 6 Load
o——L +——
4 5 Ll VLz(AC,DC)[ 5 [z Vi2 (AC,DC)
S =2 @
Load
1 4 1 4 4 Load
AQY41 —° . — w010 —o—| o_:;_‘
(DIP, SOP) iD 1b AC/DC — Ir Ik VL (AC,DC) I VL (AC,DC)
Series 2 3 2 3 3
O— —oO
Load

Notes: 1. E1: Power source at input side; Vin: Input voltage; Ir: LED forward current; In: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.
* AQV23 series in SOP is also possible. Please inquire.
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Output

’ . Load Con- - .
Schematic conflgu- type | nection Wiring diagram
ration
1 6 6 Load
£ | O *’ﬁ O—:)—‘
AC/DC A rT 2 3 IL VL (AC,DC) N VL(AC,DC)
3 4@—:}—1 4 — |
o
Load
1 6
o— —O0
2 } i 5 1 o 6 Load i +
30 —Z =3 IF) 2 5 (L. V(DO 5 L, vi(DC)
b | 5 3 4 . Load
O )
AQV41
(DIP, SOP)
AQV45 (DIP) 1b DC B 58
Series = k2 5 _ 5 Load i
3 4 1~ vi(DC) 4 (1~ Vi(DO)
O— + +
Load
Can be also connected as 2 Form B type. (However, the sum of the continuous load current
Terminal 3 cannot be should not exceed the absolute maximum rating.)
used, since it is in the in-
ternal circuit of the relay.
1 6 Load N 6 +
O { F— O———"7
DC c |Es lF]2 5. 1¢¥ L VE(DC) 50, |7 I VL (DC)
3 4 4| Load
O —o— o—
(1) Two independent 1 Form A & 1 Form B use
1 8 8 Load
[¢) o——L 1+——
Ei % Ir1 )0 7 Llu Vit (AC,DC) | 7 (g Vi1 (AC,DC)
60— ]
3 6 Load 6 Load
1 m——— 8 S—
E |
AQW6E1 ;—}Wl\ic[: g_; 1 E4 5 L2 V.2 (AC,DC) [ gILQ—VJLz (AC,DC)}
(DIP, SOP) | °— | 1atb | AcpC| — toad
égr\i/(\elss (DIP)| 8| 8 (2) 1 Form A 1 Form B use
37}4/,\;0. a_g 1 5 8 8 Load
2 7 Ll Vi (ACDO) | 7 (I Vi1 (AC,DC)
Ei ] 3 6 Load 6 Load
o—{ "+
4 5 Ll Viz2 (AC,DC) [ 5 [ Viz2 (AC,DC)
Load
(1) Two independent 1 Form B use
1 8 -~ 8 Load 5
[¢) o——L 1+——
Ei k)0 7 Ll Vit (AC,DC) | 7 (g Vi1 (AC,DC)
60— ]
3 6 Load -6 Load J
o—{ F—
] 8 E: e)a 5 (e Viz(ACDO) | 5 (i Viz (AC,DC)
o> ]
AQW41 (DIP) 57}4/' qg_g Load B -
AQW45 (DIP) 3 6 2b AC/DC —_
Series o— +—o (2) 2 Form B use
L}W qg_g L5 8 _ 8 Load _
2 7 Ll Vit (ACDC) | 7 (I Vi1 (AC,DC)
Ei ] 3 6 Load -6 Load -
o— F+—
4 5 Ll Vie(ACDO) | 5 (I Viz (AC,DC)
Load - -

Notes: 1. E1: Power source at input side; Vin: Input voltage; Ir: LED forward current; In: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.

2. Method of connecting the load at the output is divided into 3 types.
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Output

. ! Load Con- - .
Schematic conflgu- type | nection Wiring diagram
ration
+ NS 16 - 16 Load .
‘%:‘i 4/[1 gfo 16 . o 15 o Va(ACDO) 15 (I Vui (AC,DC)
2o =1 515 © L© 7
+ 3 14 Load 14 Load _
3 0 ——o 14 [0 [fO————— o— p—‘
£ w2 4 13 e veacoo) 13 | Viz (AC,DO)
AQS22(SOP) I 2o -1 BN . T g (8 Clw v |
Series + 4a AC/DC 5 12 Load 12 Load -
5 o —to 12 [0 fo————— o— " F+—
6;:* /V[i g . T e 1 C_os  VvaacDo) 1 (s Vo(AcDo)
= T & q
7L | 010 7 10 Load 10 Load -
| e Fo———— o— —
. 3 - [1 iﬂ 0 e g 9 C_Twe veacoo) s Vis (AC,DC)
Load B B
1 16 _ 16 Load -
1 &3 [1?4, 16 Vine L E 2 15 C:Iu VL1 (AC,DC) 15 C: It VL1 (AC,DC)
. P L—o Fo—{— 1 —- L o—7—"— i
26 =015 3 14 Load 14 Load _
35 =14 V\NzJ: Ting 4 13 C e we (AC,DC) 13 (e Viz (AC,DC)
AQS220F | .| i-0E [ ey 18 == Y | |
(sSO'P) : 4a AC/DC — s 12 Load 2 Load _
eries 50— =012 ——0 FO————— o—{ "1+ —
6(#3 il [1 iﬂ " Ving T “Ing 6 1 C:Iw Vis (AC,DC) 1 C: I3 Vi3 (AC,DC)
Load - B
75 — o1 7 10 ~ 10 Load -
. > ——O Fo———— o—L +——
8 %3 [1 Eﬁ: 9 VT Ing g 9 C T v (AC,DC) 9 C: e V4 (AC,DO)
L —o Fo—C——+— o
Load B -
O
éeQriZ;SO(SIL) % =5 1a oG _ W e,
T l k|$R T V0o
12 3 4 (30 4 T
-+ - + % +
E T~ O V(Do)
‘ Load -
o]
AQZ20(SIL) < L1 > 3T 2
AQZ26(SIL) [ 1a ACIDC — Load
Series [ | | q R DD VL(AG or DC)
12 3 4 (30 a \
-+ ﬂ444444444441
Ei D) VL (AC or DC)
Load
O
AQZ100D % — T2 sl 2
(SIL) ﬁh 1a DC — load
Series i i Voo

+ o —t
" w—
+

(39 49 )
Vin D) VL (DC)
\ -

J

Load

Notes: 1. E1: Power source at input side; Vin: Input voltage; Ir: LED forward current; In: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.

2. Method of connecting the load at the output is divided into 3 types.
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Output
. ! Load Con- - .
Schematic conflgu- type | nection Wiring diagram
ration
AQZ200D < 1
(SIL) R [ 1a | ACIDC | —
Series [ ] | | VL (A or DC)
1 2 3 4
+
VL(AC or DC)‘
L 1 S
pazios) | | | 17w ||y | aope | — NAp T e
‘ ‘ ‘ ‘ q R DENED) VL (AC or DC)
12 3 4 30 4 \
+ T
Es D) VL (AC or DC)}
Load !
Power MOSFET drive wiring diagram
IF
. —_ 1 0
APV1121S 2 EEFEr 00
(SOP) ch g ‘
APV2121s |1 : 4 . s
(SOP) 1a DC — Example of each input power supply and current limit resistors
APV2111V | — - (IF = 10mA)
20 03
(SSOP) e, Ry o L& Ei R
E; 5V Approx. 380Q
2 3 15V Approx. 1.4kQ
© 24V | Approx. 2.3kQ
Power MOSFET drive wiring diagram
L 5 +
B mz External VL (DC)
3 MOSFET
+ 7 -
06
APV1122(DIP) | la | ACIDC | — Example of each input power supply and current limit resistors
_ (Ir = 10mA)
o4 k. R 6
— o 1.8 E+ R
Eé 2 5V Approx. 380Q
3 4 15V Approx. 1.4kQ
o © 24V Approx. 2.3kQ

Notes: 1. E1: Power source at input side; Vin: Input voltage; Ir: LED forward current; Iin: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.
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PhotoMOS Relay Technical Information

How PhotoMOS Relays Operate

Optoelectronic
device

When operated

.ew"
.‘4"

3

LED

Power MOSFET

\ |
IN ()

IN (+)
When turned off

When a signal current flows to the
input terminals the LED on the
input side emits light.

When the signal current at the
input terminal is cut off, the LED
stops emitting light.

b 4

b 4

The emitted light passes through
transparent silicon and reaches the
photoelectric element (solar cell)
which is mounted opposite the
LED.

When the emitted light from the
LED stops, the voltage of the

photoelectric element decreases.

¥

b4

The photoelectric element converts
the received light to a voltage
corresponding to the quantity of
light. This voltage passes through a
control circuit and charges the
MOSFET gate on the output side.

When the voltage supplied from
photoelectric element decrease,
the control circuit rapidly
discharges the gate charge of
MOSFET.

b4

a4

When the MOSFET gate voltage
supplied from the photoelectric
element reaches a preset voltage
value, the MOSFET begins to
conduct and turns on the load.

This control circuit makes
MOSFET stop conducting and
immediately turns off the load.

Note: The explanation above applies to the current driving method. Products using the voltage driving method employ a different internal structure and operating principle.
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Terminology

Term Symbol Description
LED forward current I Current that flows between the input terminals when the input diode is forward biased.
LED reverse voltage Vr Reverse breakdown voltage between the input terminals.
Peak forward current I35 Maximum instantaneous value of the forward current.
LED operate current lFon Current when the output switches on (by increasing the LED current) with a designated supply
Input voltage and load connected between the output terminals.
Current when the output switches off (by decreasing the LED current) after operating the relay
LED turn off current Iror with a designated supply voltage and load connected between the output terminals.
LED dropout voltage \ Dropout voltage between the input terminals due to forward current.
Power dissipation Pin Allowable power dissipation between the input terminals.
Supply voltage range at the output used to normally operate the PhotoMOS relay.
Load voltage Vi Represents the peak value for AC voltages.
Maximum current value that flows continuously between the output terminals of the PhotoMOS
Continuous load current I relay under designated ambient temperature conditions. Represents the peak value for AC
current.
Output Obtained using the equation below from dropout voltage VDS (on) between the output
On resistance Ron terminals (when a designated LED current is made to flow through the input terminals and the
designated load current through the output terminals.) Ron = Vbs (on)/IL
Off state leakage current lioak Currgnt flovylng to the output when a designated supply voltage is applied between the output
terminals with no LED current flow.
Power dissipation Pout | Allowable power dissipation between the output terminals.
) Delay time until the output switches on after a designated LED current is made to flow through
Turn on time Ton - .
the input terminals.
Turn off time To !I)elay tlme_ untll_ the output switches off after the designated LED current flowing through the
input terminals is cut off.
1/0 capacitance Ciso | Capacitance between the input and output terminals.
Output capacitance Cout | Capacitance between output terminals when LED current does not flow.
Electrical /O isolation resistance Rio tF;:silstaur;caenge;mei?tt:rrrr:il:;lss (input and output) when a specified voltage is applied between
characteristics P p .
Total power dissipation Pr Allowable power dissipation in the entire circuit between the input and output terminals.
/O isolation voltage V. Critical value before dielectric breakdown occurs, when a high voltage is applied for 1 minute
9 ** | between the same terminals where the 1/O isolation resistance is measured.
Operating temperature Toor Amplent temperature range in _Whlch the PhotoMOS relay can operate normally with a
designated load current conditions.
Storage temperature Tug Ocr:l}glg:t temperature range in which the PhotoMOS relay can be stored without applying

Reliability tests

Classification Item Condition Purpose
ti?th temperature storage Tstg (Max.) Determines resistance to long term storage at high temperature.
It_ezvt\l temperature storage Tstg (Min.) Determines resistance to long term storage at low temperature.
Life tests - - - - -
H|gh_ t(_emperature and high 85°C 185°F, R.H. 85% Determlnes rgs[stance to long term storage at high temperature
humidity storage test and high humidity.
Continuous operation life | Vi = Max., . = Max., Determines resistance to electrical stress (voltage and current)
test Ir = LED operate current (Max.) 9 ’
Temperature cvaling test Low storage temperature (Tsig Min.) | Determines resistance to exposure to both low temperatures and
P yeling High storage temperature (Tsg Max.) | high temperatures.
Thermal

environment
tests

Thermal shock test

Low temperature (0°C) (32°F),
High temperature (100°C) (212°F)

Determines resistance to exposure to sudden changes in
temperature.

Solder burning resistance

260+5°C 500+41°F, 10 s

Determines resistance to thermal stress occurring while
soldering.

Vibration test

196 m/s? {20 G}, 20 to 2,000 Hz*!

Determines the resistance to vibration sustained during shipment
or operation.

Shock test

9,800 m/s? {1,000 G} 0.5 ms*2;
4,900 m/s2 {500 G} 1 ms

Determines the mechanical and structural resistance to shock.

Mechanical
environment
tests

Drop test

Dropped at a height of 80 cm on oak

board

Determines the mechanical resistance to drops sustained during
shipment or operation.

Terminal strength test

Determines the resistance to external force on the terminals of

Determined from terminal shape and
cross section

the PhotoMOS relay mounted on the PC board while wiring or
operating.

Solderability

230°C 446°F 5 s (with soldering flux)

Evaluates the solderability of the terminals.

*110 to 55 Hz at double amplitude of 3 mm for Power PhotoMOS relays.
*24,900 m/s2, 1 ms for Power PhotoMOS relays.
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PhotoMOS Relays Cautions for Use

SAFETY WARNINGS

* Do not use the product under conditions
that exceed the range of its
specifications. It may cause overheating,
smoke, or fire.

* Do not touch the recharging unit while
the power is on. There is a danger of
electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
relay (including connecting parts such as
the terminal board and socket).

* Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly. Erroneous
connections could lead to unexpected
operating errors, overheating, or fire.

1. Applying stress that exceeds the
absolute maximum rating

If the voltage or current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the overvoltage or
overcurrent. In extreme cases, wiring
may melt, or silicon P/N junctions may be
destroyed.

Therefore, the circuit should be designed
in such a way that the load never exceed
the absolute maximum ratings, even
momentarily.

2. Derating design

Derating is essential in any reliable
design and a significant factor in
consideration of product life. Sufficient
derating is needed against maximum
rating when designing a system.

And also, relays should be examined
using a measurement equipment.

Derated voltages must be considered
according to operating and environmental
conditions the relay will be subjected to.
3. Unused terminals

The No. 3 terminal is used with the circuit
inside the relay. Therefore, do not
connect it to the external circuitry with
either connection method A, B or C.

(1 Form A 6-pin type)

4. Short across terminals

Do not short circuit between terminals
when relay is energized, since there is
possibility of breaking of the internal IC.
5. Surge voltages at the input

If reverse surge voltages are present at
the input terminals, connect a diode in
reverse parallel across the input
terminals and keep the reverse voltages
below the reverse breakdown voltage.

()

(@)

3

Typical circuits are below shown. E

1) 6-pin o

O

S 1 65
z i 2 55
o3 4o

2) Power type

w(O—
»>O—

@

1 2

6. Recommended LED forward current (Ir) or recommended input voltage (Vin)
It is recommended that the LED forward current (Ir) or the input voltage (Vin) of each
PhotoMOS Relay should be set according to the following table.

Product name

Recommended LED forward current (I)

AQV10, 11, 20 Series
APV11, 21 Series (MOSFET drivers)

10 mA

AQY21, 41 Series
AQY22 Series
AQV21, 41 Series
AQV22 Series
AQV25, 45 Series
AQW21 Series
AQW41, 61 Series
AQW?22 Series

bip AQW25, 45, 65 Series

SOP h
SSOP AQS22 Series

5mA

SON AQY212GS, AQY212G2S
VSSOP AQY213#H, 413¢H Series
AQY210KS
AQY210HL
AQY27 Series
AQV213kH Series
AQV253H, 453H Series
AQV252G
AQV255GS
AQW213#H, 413kH, 613%H Series
AQW210HL

5to 10mA

AQV234

2mA

AQZ10, 20, 40 Series

SiL AQZ26 Series

5to 10 mA

Product name

Recommended input voltage (Vin)

SOP « SSOP [ AQY20DOF Series, AQS221F Series

SIL AQZ100D, AQZ200D

5V

Notes: “3¢” indicates two or more characters of number or alphabet.

“0” indicates a single-digit figure.

7. Ripple in the input power supply

If ripple is present in the input power
supply, observe the following:

1) For LED operate current at Emin, please
maintain the value mentioned in the table
of “6. Recommended LED forward
current (Ir).”

2) Please make sure for Emax. is no higher
the LED operate current at than 50 mA.

Emin. Emax.

3) Please maintain the input voltage at
least 4V for Emin. (GU, RF and Power
voltage-sensitive type).

4) Please make sure the input voltage for
Emax. is no higher than 6V (GU and RF
voltage-sensitive type).

5) Please make sure the input voltage for
Emax. is no higher than 30V (Power
voltage-sensitive type).
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8. Output spike voltages

1) If an inductive load generates spike
voltages which exceed the absolute
maximum rating, the spike voltage must
be limited. Typical circuits of AC/DC dual
use type are shown below. It is the same
with DC only type.

1) 6-pin

0710

Add a clamp diode
to the load

Add a CR snubber
circuit to the load

2) Power type

1] 2] 3] a

@ AT Add a clamp diode
T2 o the load

Add a CR snubber
circuit to the load

@ Load Add a varistor to the
W PhotoMOS Relay

2) Even if spike voltages generated at the

load are limited with a clamp diode if the

circuit wires are long, spike voltages will

occur by inductance. Keep wires as short

as possible to minimize inductance.

9. Cleaning solvents compatibility
The PhotoMOS relay forms an optical
path by coupling a light-emitting diode
(LED) and photodiode via transparent
silicon resin. For this reason, unlike other
directory element molded resin products
(e.g., MOS transistors and bipolar
transistors), avoid ultrasonic cleansing if
at all possible. We recommend cleaning
with an organic solvent. If you cannot
avoid using ultrasonic cleansing, please
ensure that the following conditions are
met, and check beforehand for defects.
» Frequency: 27 to 29 kHz
« Ultrasonic output:
No greater than 0.25W/cm2
* Cleaning time:
No longer than 30 s
* Cleanser used: Asahiklin AK-225
* Other:
Submerge in solvent in order to prevent
the PCB and elements from being
contacted directly by the ultrasonic
vibrations.
Note: Applies to unit area ultrasonic output for
ultrasonic baths.

10. Notes for mounting

1) If many different packages are
combined on a single substrate, then
lead temperature rise is highly dependent
on package size. For this reason, please
make sure that the temperature of the
terminal solder area of the PhotoMOS
relay falls within the temperature
conditions of item 9 before mounting.

2) If the mounting conditions exceed the
recommended solder conditions in item
12, resin strength will fall and the
nonconformity of the heat expansion
coefficient of each constituent material

will increase markedly, possibly causing
cracks in the package, severed bonding
wires, and the like. For this reason,
please inquire with us about whether this
use is possible.

11. Input wiring pattern

With AQY* or AQW*, AQS series avoid
installing the input (LED side) wiring
pattern to the bottom side of the package
if you require the specified I/O isolation
voltage (Viso) after mounting the PC
board. Since part of the frame on the
output side is exposed, it may cause
fluctuations in the I/O isolation voltage.

Portion of output side frame

/\
(Output terminal side)

May not allow the prescribed I/O withstand
voltage (Viso) to be achieved

*except for GU-E (Reinforced 5,000V) type

12. Soldering

1) When soldering PC board terminals, keep soldering time to within 10 s at 260°C 500°F.

2) When soldering surface-mount terminals, SOP, SSOP and SON package, the following conditions are recommended.

(1) IR (Infrared reflow) soldering method
Ts

T2

T1

T1 =150 to 180°C 302 to 356°F
T2 =230°C 446°F

T3 =250°C 482°F or less*

t1 =60to 120 s or less

t2 =30 s or less

*245°C 473°F or less for SON package

(2) Soldering iron method

Tip temperature: 350 to 400°C 662 to
752°F

Wattage: 30 to 60 W

Soldering time: within 3 s

* When using lead-free solder, we
recommend a type with an alloy
composition of Sn 3.0 Ag 0.5 Cu. Please
inquire about soldering conditions and
other details.

(3) Others

Check mounting conditions before using
other soldering methods (DWS, VPS,
hot-air, hot plate, laser, pulse heater, etc.)

» The temperature profile indicates the
temperature of the soldered terminal on
the surface of the PC board. The ambient
temperature may increase excessively.
Check the temperature under mounting
conditions.
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13. The following shows the packing format
1) Tape and reel

mm inch

Tape dimensions Dimensions of paper tape reel
Tractor feed holes Direction of
1.50'3° dia. picking
0.38:005 .059:*° dia. 4.0:01 1,751
_ 0150 27402 .157=004 069004
.106=0° ]
2.9%02
R PH T )
T T T T T AN T
VSSOP A 1297 »
4-pin %-_”J & &H o
Device mounted =
3.3:08 on tape A=01 dig. g1 2:01 5501 e}
130-0" 9:904 dia, | 315=004 .079=004 17004 o
=
o
(1) When picked from 1 and 4-pin side: Part No. AQYOQQOTY (Shown above)
(2) When picked from 2 and 3-pin side: Part No. AQYOQQOQTW
Tractor feed holes -
+0.5 Direction of
1.75:01
0300 2,802 4.001 069+ 0+
012 3602 110 1577004~ -
L S S D N S S
SON N R -
donin /1 mrﬂrwmmmmm} 1205
P Device mounted A T kT_J It %LTJ LTJ l\% \_\r(
on tape 55
g =
B i3 hgde 2
(1) When picked from 1 and 4-pin side: Part No. AQY3¢MY (Shown above)
(2) When picked from 2 and 3-pin side: Part No. AQY3MW
Tractor feed holes 2815;BH
1.50°9% dia. Direction of 80" dia, -
059'¢° dia __picking 3.150*0% dia
4.0:01 1.75:01
0.3:005 0.1 57200 004
22002 30 ;v_‘» 069
S S SN SU D|
T T
s HOdtdid) e :
Devi
ewgﬁ tn;g:nted Lp L&L‘J Lp Lp LH
4.0:01 1.50°%" dia.  5.5%7
106012 157+004 059'¢* dia. 217
(1) When picked from 1 and 4-pin side: Part No. AQY3kVY, 13905 dia
APV2111VY (Shown above) 512-%dia. 14715 _|
(2) When picked from 2 and 3-pin side: Part No. AQY3kVW, APV2111VW o1
Direction of picking
Tractor feed holes ——s 1.75:0.1
03:005 oo poe I G§il0os  Gedic0s
012+.002
o 5 6 61N l T
T T T T T T ) 5550'EF‘
= [ | Au:‘o 11“:‘
SOP Device mounted ﬂ l J 1850047752 boa
4—pin on tape
Bk ey w01 NIESLIE
[12:03—++—2:01
472+.01 079+.004
(1) When picked from 1/2-pin side: Part No. AQY3#SX,
APVOO21SX (Shown above)
(2) When picked from 3/4-pin side: Part No. AQY3#SZ, APVOO21SZ
Direction of picking
Tractor feed holes —_—
0.3:0.05 Rt e 1570004 siaagna LB
] "072=.002 | h"l o
e e
sopP _ / [ i
6-pin H Ene\(lacpeemoumec% d ok A\
20, .0, 6.9:0.1
28:0.3 L41722’,00312 3729%04 o dia.
110+.012 061+.004 dia
(1) When picked from 1/2/3-pin side: Part No. AQV3¢SX (Shown above)
(2) When picked from 4/5/6-pin side: Part No. AQV3#SZ
Notes: “3” indicates two or more characters of number or alphabet.

“O” indicates a single-digit figure.
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mm inch

Tape dimensions

Dimensions of paper tape reel

Direction of picking

Tractor feed holes
1,55z 1.75:0.1

21+0.8

827+.031
80+1 dia.
3.150+.039 dia

0.3:0.05 061+.002 dia. 069,004
| 7072=.002 E o0
@ @‘ ,9‘ @‘ -
M 250=2 dia.
SOP ) j?; fJ‘ 843+.079 dia.
. Device mounted [T 80=1 dia.
8-pin on tape = ,150+.030 dia
"l—“* 1'HL$\ 004 NI
2.8:03 1.55+0.1 dia.
4 061+.004 dia.
. L 5 13:0.5 dia.
(1) When picked from 1/2/3/4-pin side: Part No. AQW:SX (Shown above) 5125020 dia 3
(2) When picked from 5/6/7/8-pin side: Part No. AQW3&SZ 17.5:1.5 211
689:.059 079:.039
Direction of picking 21+0.8
Tractor feed holes 827+.031 _
1.55+0.05 dia. 80=+1 dia.
—-H-—o.azo.os 061=.002 dia 3.150+.039 dia
012+.002
=
M 250=2 dia.
SOP 9‘ 843=.079 dia
. - [ 80=1 dia.
16-pin o taee mounted 31502039 dia
4+0.1 1.55+0.1 dia.
2.8+0.3 157+.004 061+.004 dia
110012 ~12:0.1 20,1
4722004 79:2.004
472+.004 079+.004 13+0.5 dia.
] S 512:.020 dia ]
(1) When picked from 1/2/3/4/5/6/7/8-pin side: Part No. AQS:SX (Shown above) 17,5415 241
(2) When picked from 9/10/11/12/13/14/15/16-pin side: Part No. AQS*SZ 689:.059 079:.039
Direction of picking 21+0.8
Tractor feed hol R o
ractor feed holes .49 L 100+1 dia.
1.554&dia.  4.0+0. 1.75£0.1
—}—0.320.05 081 s-dia 4127(,) (11[14 069:.004 3.937+.039 dia
012+.002 vy Y 2:0.5
A N vav‘r} 079:.020
M 330=2 dia.
Powerl—DIP /4[ m 12.992+.079 dia
4-pin ) —I[{f 10021 dia.
SMD Device mounted KEf [e)i jg' 7+.039 dia.
- 16.0:0.1 -H—2.0:0.1 1.55:0.1 dia.
41.§§0.31 5 630? 004 079+.004 061+.004 l\aa
70 13+0.5 dia.
512+.020 dia. '
(1) When picked from 1/2-pin side: Part No. AQYO7OAX (Shown above) | B5=20 | || 17208
(2) When picked from 3/4-pin side: Part No. AQYO7OAZ o o
— ’ 21:0.8 —
Direction of picking =
o1 027021 801 dia.
1572004 10201, 3.150+.039 dia
HI 300=2 dia.
DIP 4—pin ‘ ” [ T 11 8.11 079 dia.
p , 1l 80+1 dia.
Surface mount 1 ) 3180000 dia
terminal 1.5520.1 dia. @ |2
061+.004 dia. R o
(1) When picked from 1/2-pin side: Part No. AQY3¥HAX,
AQY210HLAX (Shown above) 1‘3‘1?0‘50251'(1‘1 13.5:2.0 2:05
. S 512+.020 dia 5=20_ ||
(2) When picked from 3/4-pin side: Part No. AQY>HAZ, AQY210HLAZ 531079 079020
Tractor feed holes 4‘0[)1‘&% 1.75=0.1 281;7(18(131 i f
0.3:0.05 1.5 %' dia. 157-.004  102:01 069:.004 =" 80«1 dia,
012002 089 - dia 402+.00 3.150+.039 dia.
f -
e N NN NN
. T T T T T T
DIP 8-pin HI— 300=2 dia.
0 [T 7 -
Surface mount i . | 1 81):1‘1 :Iwaw 079 dia.
terminal Device mounted o o 3,150.039 dia
(Reinforced — -
i i -+ 1.55+0.1 dia.
insulation type) 201 o 061=.004 dia
(1) When picked from 1/2/3/4-pin side: Part No. AQWOOOEHAX, 13+0.5 dia. 2005
AQW210HLAX (Shown above) 512:020dia.  AT520L 4 TR0

(2) When picked from 5/6/7/8-pin side: Part No. AQWOOOEHAZ, AQW210HLAZ

Notes: “3” indicates two or more characters of number or alphabet.
“O” indicates a single-digit figure.
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mm inch

Tape dimensions

Dimensions of paper tape reel

21:0.8 _
- e 827031 80+1 dia.
Ty peaholes e 17850 3150200 d
-5%" dia. 0.1 059:.004
0.3:0.05 059 dia 398+.004
012002 \AAA%AAHLAA\
N T s i :O‘éo H —T 3(1)%:121&%. 5
. el I 295-.004 16+0.3 11. 79 dia.
DIP 6-pin ) 1 630=.012 ALl 8021 dia.
Surface mount Detice mounted\id” [ofy %350004 3‘% =089 dia
: 1
terminal 1220.1 ‘ 1.6:0.1 dia. u(
147?:%?2 .472+.004] |4=0.1 063:.004 dia.
* 2=0‘_1 079+.004
079+.004
(1) When picked from 1/2/3-pin side: Part No. AQV3AX (Shown above) 13:0.5 dia. 175220 2205
(2) When picked from 4/5/6-pin side: Part No. AQV3#AZ 12202008, oY 079 T 0752.020
Tractor feed holes  Direction of picking 1.75+0.1
1.5 dia. 104201 gEor0h4
0.30.05 059 dia. 398=.004
:012=.002 e N N2 2 N S N2 N (N |
DIP 6-pin LT 'r T L 7.5:0.1
Surface mount 4 u 2952.004 1663:00;3012
terminal Device mounted\ |4 | 9.2+01 i
el 362+.004
(Photovoltaic on tape e
MOSFET driver) | 12:0.1 1.6+0.1 dia. 2108
4.5+0.3 .472+.004 4+0.1 .063+.004 dia. 827:.031 -
177+.012 1.079+.004 80«1 dia.
2+0.1 3.150+.039 dia
.079+.004 -
(1) When picked from 1/2/3-pin side: Part No. APV1122AX (Shown above)
(2) When picked from 4/6-pin side: Part No. APV1122AZ [y %0022
-1 80«1 dia.
3‘1‘ 0=.039 dia.
Tractor feed holes Direction of picking
53" dia. 401 101201 1750 .
—pn, —ETE R B RN,
f b S W— 17.5:2.0 2:05
DIP 8-pin 75:0.1 689:.079 0792020
Surface mount d . Bl . ; Visi0s
inal ERA SRR ERGE
terminal Device mounted B ol .
(Basicinsulation on tape
n " 10.2:0.1
type) - 2o\ 220

(1) When picked from 1/2/3/4-pin
(2) When picked from 5/6/7/8-pin

side: Part No. AQW:k,
side: Part No. AQW:3k,

.1 dia.
061:.004 dia.

(Shown above)

Note: “3” indicates two or more characters of number or alphabet.

ds_x61_en_pmos_technical_information: 290911D

75

PhotoMOS




2) Tube

Devices are packaged in a tube so that
pin No. 1 is on the stopper B side.
Observe correct orientation when
mounting them on PC boards.

(PD type, GU-E type [AQYOEH, AQWOEH],
GU Current Limit Function type
[AQYOHL, AQWOHL])

Stopper B Stopper A
l I;‘ ;l N N N N N S - Q]ﬂm
(SOP type)
(¢
=4 L ‘) )} \) @
\StopperB (green) StopperA (gray)/
(Power type)
Green Gray
Stopper B Stopper A

The power photoMOS relays are stick
packed so that the number 1 terminal is
in the direction of stopper B.

One stick contains 25 power photoMOS
relays.

14. Transportation and storage

1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

» Temperature: 0 to 45°C 32 to 113°F

* Humidity: Less than 70% R.H.

» Atmosphere: No harmful gasses such

as sulfurous acid gas, minimal dust.

3) PhotoMOS relays implemented in
SON, SSOP, SOP are sensitive to
moisture and come in sealed moisture-
proof packages. Observe the following
cautions on storage.

« After the moisture-proof package is
unsealed, take the devices out of storage
as soon as possible (within 1 month =
45°C/70% R.H.).

« If the devices are to be left in storage for
a considerable period after the moisture-
proof package has been unsealed, it is
recommended to keep them in another
moisture-proof bag containing silica gel
(within 3 months at the most).

15. Current limit function (output
current control)

1) Current limit function aims to increase
resistance to surges when the switch is
turned on. Before using this function,
connect the varistor to the output as
shown in the figure below.

1]0O 4

I’W\’— 3 % varistor /\ Surge: 10 x 160 ps, 1.6KV
0

T 2
* Set the varistor voltage to 150 V or less.

2) The current limit function capability can
be lost if used longer than the specified
time. Be sure to set the output loss to the
max. rate.

16. Deterioration and destruction
caused by discharge of static
electricity (RF CXRS5, 10)

This phenomenon is generally called
static electricity destruction, and occurs

when static electricity generated by
various factors is discharged while the
relay terminals are in contact, producing
internal destruction of the element.

To prevent problems from static
electricity, the following precautions and
measures should be taken when using
your device.

1) Employees handling relays should
wear anti-static clothing and should be
grounded through protective resistance
of 500 kQ to 1 MQ.

2) A conductive metal sheet should be
placed over the work table. Measuring
instruments and jigs should be grounded.
3) When using soldering irons, either use
irons with low leakage current, or ground
the tip of the soldering iron. (Use of low-
voltage soldering irons is also
recommended.)

4) Devices and equipment used in
assembly should also be grounded.

5) When packing printed circuit boards
and equipment, avoid using high-polymer
materials such as foam styrene, plastic,
and other materials which carry an
electrostatic charge.

6) When storing or transporting relays,
the environment should not be conducive
to generating static electricity (for
instance, the humidity should be between
45 and 60%), and relays should be
protected using conductive packing
materials.
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17. Short circuit protection circuit

19. Power PhotoMOS Relays cautions

2) Power PhotoMOS relays (1 Form B)

The short circuit protection circuit is for use Absolute maximum | Recomm
designed to protect circuits from excess (1) Input LED current (Standard type) rating ended
current. Therefore, surge current may be For rising and dropping ratio of input LED V'c-)ﬁ:de ct?rae?ut Vc'fl’taa‘;e
detected as current overload in which current (di/dt), maintain min. 100 pA/s. P 9
case the output current will be cut and the (2) Input voltage (Voltage sensitive type) s poak AC | Peak AC | 100 v AC
. . N .. . . . ea ea
off statg malntalneq. For this reason, For rising and drop.pmg I’atI.O of input 8 AQz404 | " 00y 05A | 200V DG
please include the inrush current in the voltage (dv/dt), maintain min. 100 mV/s. Q
load current and keep it below the (3) Adjacent mounting
maximum load current. Also, in order to 1) When relays are mounted close 3) Power PhotoMOS relays Voltage-
maintain stability of internal IC operation,  together with the heat-generated devices, ~ sensitive type (1 Form A)
maintain an input current of at least 5 mA ambient temperature may rise Absolute maximum | Recomm
(Latch type), 10 mA (Non Latch type). abnormally. Mounting layout and — rating — elggfjd
- - . . . oal oa
18. P_hotovoltalc MOSFET driver ventilation should be considered. voltage | current | voltage
cautions for use 2) When many relays are mounted close
AQz102D | 60V DC | 36ADC | 1224V
When two external MOSFETSs are together, load current should be reduced. g : DC
connected with a common source (Refer to the date of “Load current vs. 5 AQZ105D | 100V DC| 23ADC | 48V DC
terminal, oscillation may occur when ambient temperature characteristics in 6 | AQZ107D | 200V DC | 1.1 ADC | 100 VDC
operation is restored. Therefore, please adjacent mounting.”) AQZ104D | 400V DC | 0.6 ADC | 200 V DC
insert a 100 to 1,000 ohms resistor (4) Recommended load voltage aQz2020 | Peak AC | Peak AC 5121;/2/10\}
between the gate terminal of the first As a guide in selecting PhotoMOS 60 V 27A "'50
. . [0}
MOSFET and the gate terminal of the Relays, please refer to the following < AQz205D | Peak AC [ Peak AC | 24 VAC
second MOSFET. table. Q 100 V 1.8A | 48VvDC
A typical example of this is given in the 1) Power photoMOS relays (1 Form A) 9 AQZ207D P;gg /\%/C P%agﬁc 1%%\\//%%
circuit below. Absolute maximum [ Recomm :
- e ol e s
! o _g__,v\,\_{ Load Load load .
2 voltage | current | voltage 4) Power PhotoMOS relay High Capacity
s . . | AQz102 | 60vDC |40ADC 5'12D'é4v type (1 Form A)
O ] <1 -
) =[ AQZ105 [100VDC | 2.6 ADC | 48V DC Ab5°'”:2tmgx'm“m Recgmdm
(@] ende
a | AQz107 [200vDC|1.3ADC | 100V DC Tond Tond load
AQZ104 | 400V DC| 0.7 ADC [200V DC voltage | current | voltage
12V AC;
Peak AC | Peak AC ’ 2 12V AC
AQZ202 512,24V Q Peak AC, | Peak AC,
60 V 3.0A oo =| Aazze2 | EEw | oG e 5,1L2)g4v
& C | Peak AC | 24V AC 8
= Peak A ea ) Peak AC, | Peak AC, | 100V AC
AQZ205 3] eak AC, | Peak AC,
Q 100V 2.0A |[48VDC < | AQZ264 | bog00v | DA | 200v DC
) Peak AC | Peak AC | 48V AC
< | AQZ207 | 500y | 1.0A |100VDC
Peak AC | Peak AC | 100V AC
AQZ204 1" 400y | 05A | 200V DC
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PhotoMOS Relays for Various Applications

Automatic
meter reading

The needs of centralized remote meter reading
systems for water, gas and electricity in medi-
um and high rise apartments and new subdivi-
sions are now increasing. PhotoMOS relays
are capable of controlling from low level signals
up to power signals and feature low leakage
current and noise from the optoelectronic de-
vice and power MOSFET combination.

Medical
equipment

Medical equipment which processes low level
signals includes electrocardiographs, electro-
encephalographs, and X-ray CT scanners.
PhotoMOS relays accurately transfer low level
signals (less than several hundred millivolts).
Furthermore, they are also convenient in driv-
ing rotary solenoids such as those used to au-
tomatically switch voltage ranges.

PhotoMOS
22
o—« :O/A)—o
~=?
Threshold
Telephone | and driver Modulator
Y,
P
N
~=’

Rotary solenoid

P,
Y

AN

P
JE,

N

Telecommunications

A variety of signals, with levels from millivolts
(at microamperes) to tens of volts (at several
hundred milliamperes), AC or DC, and even
high bit-rate signals, can be superimposed on
telephone lines, the heart of telecommunica-
tion networks. The switches in telecommunica-
tion circuits, which normally carry DC signals,
also carry AC signals on top of the DC level
when an intermittent signal (e.g. ringer signal)
is being sent. PhotoMOS relays are capable of
controlling small level (millivolts at microam-
peres) AC or DC signals.

Line switching
(normal or reverse)
a’:n z
A
;C O
AC/IDC '14'\ 23T 14'\ /QP\ /QL\ P

By
M
'\\3 N\ "swnches

“fhope 1Y

switches \,

s
0~ 2
\
'o/
\:=
s
0~ 2

P
I

-

-

Subscriber test Ringing and  Telephone line
equipment ring trip test equipment

Communications
equipment

The future of communications is in satellite
communications. Satellite-communications
feature many advantages such as indifference
to terrestrial disasters, wide service areas, sim-
ple circuit modification and simultaneous con-
versations. An important control operation in
communications equipment is fast automatic
tuning.

PhotoMOS relays can easily be connected in
parallel, difficult with conventional transistor
type. As a result, a variety of circuit connection
are possible and power circuits can also be de-
signed.

{)edance_ .
detection circuit Coupler

Control unit (microcomputer)

Instrumentation

With the spread of microcomputer chips, the
latest instruments are required to measure a
variety of signals at high speeds under various
conditions. PhotoMOS relays are recommend-
ed for measurement scanning functions, auto-
matic zero-point compensation to eliminate
zero-point error, and measurement sequence
interfaces (e.g. alarm interface.)

‘L"

A ’

1= Measurement

L«'o/ Programmable A/D programmable

} o/ amplifier converter controller
=0

L

o, (PP
Control o~§£'

Conversion circuit

.,‘*i%@’ contolier
N

The output circuit of a programmable controller
requires various interfaces to match the load
type. Recently, as the computing speed and
data processing speed increase, problems
may arise from noise at the input interface as
well as at the output interface.

PhotoMOS relays are resistant to inrush cur-
rent (due to phase shift) and eliminate the need
for snubber circuits as long as they are operat-
ed within the ratings. Furthermore, use of Pho-
toMOS relays decreases the mounting area
requirements, resulting in more compact pro-
grammable controllers.

Security
Equipment

There are many types of security systems from
home and office security to building security.
PhotoMOS relays are ideal for use as input in-
terfaces for system sensors and output inter-
faces for alarms.

Input interface: Low leakage current makes
use possible for low level voltage and current
input.

Outputinterface: Outputs either AC or DC up to
a load voltage of 400 V.

>
O

LJ Indicator
p Es‘ 7 \‘ light
Y W
Receiver| T\ 1|
circuit \ v
Drive
Centralized sensor Receiver circuit

control circuit

OA
equipment

OA equipment usually contains a sensor con-

trol unit (for temperature, speed, torque, etc.),

drive unit, power supply unit, and a processing
unit which controls the overall system. It is or-
ganized similarly to compact factory automa-
tion machinery. PhotoMOS relays have wide
application in the interfaces for signals which
connect the functions of these units.

» Operates on a 24 mW input to enable direct
control of C-MOS devices.

« Signal transfer through optical coupling
achieves high resistance to noise and tran-
sients, eliminating the need for adding a
snubber circuit to the output to control the
load voltage.

» Advantages in the total cost and reliability in
the control system result from the absence of
AC leakage current related to the snubber cir-
cuit.

1/0 bus

LED

S

-2

Output AC/DC combination type
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If you are a user experiencing difficulty with solid-state relays and triacs:

If you would like to control small analog :
signals with a photocoupler and solid-state > PhotoMOS relays featur.e low offset voltages and on resistances of 0.25 Q or
less. (AQV251 Connection)
relays.
If you require a device W'.th a small_leakage PhotoMOS relays have leakage currents in the order of microamperes and
current (as opposed to bipolar devices >
h " can control up to 1500 V (peak). (AQV258)
having large internal leakage currents).
. . (72}

If you would like to directly control analog O
signals and you would like a device PhotoMOS relays contain all of these functions in a single package. %
integrating a photocoupler, driver and > Furthermore, circuit design is simplified as a power supply is unnecessary =
analog IC to simplify the circuit as much since the internal optoelectronic device directly drives the power MOSFET. Ms

. o
as possible.
If you require a snubber circuit with a triac PhotoMOS relays are resistant to transients and as long as they are operated
or solid-state relay, but are concerned > within the maximum ratings, eliminate the need for adding a snubber circuit to
about the snubber circuit’'s AC leakage the output to control the rise in load voltage. Leakage current ceases to be a
current. problem, with cost and reliability being other advantages.

PhotoMOS relays do not employ the self-trigger mechanism used in SCRs
and triacs. Therefore, they do not switch on accidentally. Furthermore, the
noise suppression characteristics of optoelectronic devices make them highly
resistant to ambient noise for operation at temperatures up to 80°C 176°F.

If you require a device for AC control that is
resistant to ambient temperature changes >
and input signal noise.

PhotoMOS Relay Application Examples

High Response Speed Microprocessor system 1/0O board

5V Ty
e AA s LI OUT 1
1 6 W ——2 5 ©
4—0O©—1— OUT 2 Four outputs are
2 — available with two
. HAAMAT 6 g | — OouT3 relays.
2 5
R1 Vee=5V
Ri=47Q 5 L 4O — QuUT4
Re=180 @ 5 T 6 — XQ6ut
rReS 1 D)0 VWA Q : AG output is also
1=2.2ul 2 5—0O provided.
©® Measurements for AQV204(400V) AC/DC type L 4—© AC.OUT
S - Data bus LA 6l P tout | Increased power in
p— Turn on time at 10 mA LED current 0.18 ms <:::> S . @. COO\A'(/Tr outpu ‘[ parallel configuration
Turn on time with speed-increase 4 @.
By 0.03 ms [
capacitor (LED current 45 mA) L
Dial Pulse Generator Capacitor Switch Circuit
| | o o
1 1
I I
O | T O o : O/ L ! O/ L +

+
,,,,,,, ] [ ——
Instrumentation |

i . block
Line 11H ocl - io/l—lfcio/l

Line transformer

Scanner

! 1
ch10 io/‘

! 1
Ch20 io/ ;

! 1
! 1
Ch3O o/ ‘

! 1
! 1
chao— o AN +
; 1
I
ChnO o/ ‘
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PhotoMOS Relays for Automotive Applications

Before Selecting PhotoMOS Relays for Automotive Applications

Some changes in specification
parameters are needed when PhotoMOS
relays are used in certain automotive
applications. Automotive grade

PhotoMOS relays are generally used in
automotive environment since stricter
enhanced quality controls are needed.
The user is cautioned and asked to

inquire with a Panasonic Electric Works
local sales representative before
designing the products in such
environments.

About Specification Reviews

Automotive applications require
specification reviews. This is important
and necessary in order to prevent
performance, quality and reliability
problems. The following parameters
should be reviewed with a Panasonic
Electric Works local sales representative:

* Targeted application

* Targeted levels of quality and reliability

» Circuits description of load level, driving
methods, etc.

* Service conditions

* Influence at failure and failsafe
concepts, etc.

About Derating Design

Derating is essential in any reliable
design and a significant factor in
consideration of product life. Sufficient
derating is needed against maximum
rating when designing a system. Please
contact your Panasonic Electric Works
representative to determine derated
percentages of the maximum load

voltage and maximum load current
ratings.

Relays should be examined using
measurement equipment.

Derated voltages must be considered
according to the operating and
environmental conditions the relay will be
subjected to.

In case of automotive applications, more
allowance should be given to maximum
ratings and installation of safety
measures (i.e. use of double circuits).
Misuse of the products listed in this
document shall be made at the users’
own risk.

Typical Products for Automotive Applications

Types and absolute maximum ratings (Ambient temperature: 25°C 77°F)

Part number Type Package Contact Load voltage Continuous load Temperature limits
configuration (Vo) current (I1)*! Operating (Topr) Storage (Tst)
AQW216HAXOOO GU DIP8pin (SMD) 2 Form A 600V 40mA (50mA)*2 _40°C to 485°C a0°C 100°C
- - - °C to +85° °C to +100°
AQW212HAXOOO GU DIP8pin (SMD) 2 Form A 60V 500mA (600mA)*2 _40°F to +185°F _40°F to +212°F
AQV258HAXOOO HE DIP6pin (SMD) 1 Form A 1500V 20mA
*1 Indicate the peak AC and DC values.
*2 In case of using only 1 channel
Electric characteristics (Ambient temperature: 25°C 77°F)
Item Symbol Part number Test conditions
iti
Y AQW216HAXOOO | AQW212HAXOOO | AQV258HAXOOO
LED operate Typ. I 1mA 1mA 0.8mA
current Max. - 3mA 3mA 3mA
IL = Max.
Input LED turn off Typ. | 0.2mA 0.2mA 0.2mA
off
P current Max i 0.8mA 0.8mA 0.7mA
LED dropout Typ. Ve 1.25V 1.25V 1.25V Ir = 50mA
voltage Max 1.5V 1.5V 1.5V
IF = 10mA
On resistance TP Ron 00 0.832 3050 (AQW216HAXOOO, AQW212HAXOOO)
Output Max 150Q 2.50 5000 :: - K/igTA (AQV2SBHAXOO0)
Off state leakage | 1oy | |, 1uA 10A 10uA IF = OmA, VL = Max.
current
Turn on time Typ. Ton 0.2ms 0.5ms 0.28ms IF = 10mA
Transfer Max. 0.5ms 2ms 1ms (AQW216HAXOOO, AQW212HAXOOO)
characteristics Typ. 0.04ms 0.08ms 0.1ms IF = 7.5mA (AQV258HAXOO0)
Turn off time Toft IL = Max.
Max. 0.5ms 0.5ms 0.5ms

For further particulars on automotive grade PhotoMOS relays, please inquire with a Panasonic Electric Works sales representive.
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Aus

PhotoMOS Relays

' Miniature SOP4-pin t
Panasonic g r}?igh capﬂﬁlt}’ 8 GUSOP Form A High Capacity

ideas for life up to 1.25A (AQY212GS, AQY212G2S)

s as FEATURES TYPICAL APPLICATIONS
@?dé?, 1. Greatly increased load current in » Measuring instruments n
\ miniature SOP4-pin package (1.25A » Security and disaster-preventing g
CAD Dat high capacity type added). system: use in I/O for alarm and security B
inch aia 2. Greatly improved specifications devices, etc. 2
mm inc allow you to use this in place of o
mercury and mechanical relays.
1 4
O— %‘ T
2 Dj 3
o— L3
Output rating* Part No. Packing quantity
Tape and reel packing style
Pack
Load Load ACKA%8 1 Tube packing style Picked from the Picked from the Tube Tape and reel
voltage current L L
1/2-pin side 3/4-pin side
ACIDC 1.0A AQY212GS AQY212GSX AQY212GSZ 1 tug)gocontai”s
60V SOP4-pin pes. 1,000 ps.
dual use 1 batch contains:
1.25A AQY212G2S AQY212G2SX AQY212G2SZ 2,000 pes.

* Indicate the peak AC and DC values.
Note: 1. For space reasons, the three initial letters of the part number “AQY”, the surface mount terminal shape indicator “S” and the packing style
indicator “X” or “Z” are not marked on the relay. (Ex. the label for product number AQY212G2SX is 212G2.)
2. For types with a built-in resistor, see page 92.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY212GS AQY212G2S Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current [33 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 60V
Continuous load current I 1.0A 1.25A Peak AC, DC
Output Peak load current Tpeat 3A 100ms (1 shot), Ve = DC
Power dissipation Pout 300 mW
Total power dissipation Pr 350 mW
I/O isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - —
Storage Tstg —40°C to +100°C —40°F to +212°F
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GU SOP 1 Form A High Capacity (AQY212GS, AQY212G2S)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQY212GS | AQY212G2S Condition
Typical 1.1 mA
LED operate current ypl.ca IFon m IL = 100mA
Maximum 3 mA
Minimum 0.3 mA
Input LED turn off current - IForf IL=100mA
Typical 1.0 mA
Typical 1.32V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve Ir =50 mA
Maximum 15V
Typical 0.340 020 Ir=5mA
On resistance - Ron IL = Max.
Output Maximum 0.7Q 050 Within 1 s on time
. IF=0mA
Off state leakage current Maximum ILeak 1A VL = Max.
Typical 1.3 ms IF=5mA
Turn on time* K Ton IL =100 mA
Maximum 5.0 ms Vi=10V
Typical 0.1 ms IF=5mA
Turn off time* ] Toft I. =100 mA
Maximum 0.5 ms -
Vi=10V
Transfer -
characteristics . Typical 0.8 pF f=1MHz
1/O capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500 VDC
IF=5mA
Max. switching frequency Maximum — —_ 5 times/s duty = 50%
VixIb=75V-A
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit
Input LED current Ir 5to 10 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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GU SOP 1 Form A High Capacity (AQY212GS, AQY212G2S)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

1.5 ‘ ‘
AQY212G2S
« N
£ N
¢ O aavaizes AN
; AN
3 \\
05 N
0

-40 20 O 20 40 60 8085 100

Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

)
o 08
&
o
g
% 0.6
[}
°
S -
0.4
AQY212GS _|_—"
/’
02 =]
AQY212G2S
o \

-40 -20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

Turn on time, ms

5

PhotoMOS

-40 -20 0 20 40 60 8085
Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
1

o
©

o
=)

Turn off time, ms

o
S

o
o

~—

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);

Continuous load current: 100mA (DC)
5

LED operate current, mA

//

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

LED turn off current, mA

5

—

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15

%14

51

;f) \\\

213 \\\

é \\t\\\% mA

é 12 ~ T~

n \\\\~2CmA
11 \\\\\mmA

\~5mA

1-40 20 0 20 40 60 808
Ambient temperature, °C

8. Currentvs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

TT]
< | Aavzi2Ges
g \
o-1 / ‘
3
o AQY212GS

0 02 04 06

Voltage, V

()
o
S
iy
o
N

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

A

Off state leakage current.

10*
10°
10°®
107
1042
0 10 20 30 40 50 60

Load voltage, V
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GU SOP 1 Form A High Capacity (AQY212GS, AQY212G2S)

10.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
5

Turn on time, ms

|
2 \\
TN
0 10 20 30 40 50
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F
0.5

o
IS

o
w

Turn off time, ms

o
o

0.1

0
0 10 20 30 40
— LED forward current, mA

50

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;

Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

500

400

300

200\
\\AQY21 2GS
100 |

AQY2‘1 2G2S
0

0 10 20 30 40 50 60
Applied voltage, V

Output capacitance, pF

13.Max. switching frequency vs. load voltage

and load current
LED current: 5 mA
Ambient temperature: 25°C 77°F

i

40

duty=50%

Max. switching frequency, time/s

30

20

\

\

\ AQY212G2S
\

~

\

0 25 50 75 100
Load voltage, V x Load current, A
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Panasonic

ideas for life

43 44

169 A7

< 2.1
1083

Miniature SOP4-pin type
of 60V/350V/400V load
voltage

FEATURES

1. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

PhotoMOS Relays

GU SOP 1 Form A
(AQY210S)

TYPICAL APPLICATIONS

» Telecommunication (PC, electronic
notepad)

» Measuring and testing equipment

* Factory automation equipment

distortion.
2. Small SOP4-Pin package

PhotoMOS

» Security equipment
* High speed inspection machines

mm inch X ) .S
The device comes in a miniature SOP4-
1 4 pin type measuring (W)4.3 x (L)4.4 x
7 N S0 (H)2.1 mm (W).169 x (L).173 x (H).083
Dj inch
2 | g 3. Low-level off state leakage current
of max. 1 pA
4. Load voltage 60V, 350V and 400V
types available
Output rating* Part No. Packing quantity
T d reel packing styl
Load Load Package Tube packing style i e ”ng - Tube Tape and reel
voltage current p g sty Picked from the Picked from the p
1/2-pin side 3/4-pin side
60V 500mA AQY212S AQY212SX AQY212SZ 1 tube contains:
ACIDC ™55y 120mA | SOP4-pin AQY210S AQY210SX AQY210SZ 100 pes. 1,000 pcs
dual use 1 batch contains: ’ ’
400V 100mA AQY214S AQY214SX AQY214SZ 2,000 pcs.

* Indicate the peak AC and DC values.

Note: For space reasons, the three initial letters of the part number “AQY”, the surface mount terminal indicator “S” and the packing style indicator “X” or “Z” are not marked
on the relay. (Ex. the label for product number AQY210SX is 210.)

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY212S | AQY210S AQY2148 Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current lrp 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 350V 400 V
Output Continuous load current I 05A 0.12 A 0.1A Peak AC, DC
Peak load current lpeak 15A 0.3A 0.24 A 100ms (1 shot), VL. =DC
Power dissipation Pout 300 mwW
Total power dissipation Pr 350 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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GU SOP 1 Form A (AQY210S)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQv212s | aQv210s | AQY214s Remarks
Typical 0.9 mA
LED operate current ypllca IFon m IL = Max.
Maximum 3 mA
Input LED turn off current Minimur | 0.4 mA IL = Max
P Typical Fof 0.85 mA : :
Typical 125V (1.14V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 0.830 170 250 lF=5mA
On resistance - Ron IL = Max.
Output Maximum 250 250 350 Within 1 s on time
) IF=0mA
Off state leakage current Maximum ILeak 1 A Vi = Max.
Turn on time* Typllcal Ton 0.65 ms 0.23 ms 0.21 ms I f 5mA
Maximum 2ms 0.5ms 0.5ms I = Max.
Typical 0.08 0.04 =
Transfer Turn off time* ypllca Tort ms ms :F _ ?A;T;(A
characteristics Maximum 0.2ms L .
. . , f=1MHz
1/0 capacitance Maximum Ciso 1.5 pF V=0V
Initial 1/0O isolation resistance Minimum Riso 1,000 MQ 500V DC
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4; LED current: 5 mA; Load voltage: Max. (DC);
LED current: 5 mA; Load voltage: Max. (DC); Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
700 50 ‘ 3.0
600 AQY214S 25
< o] 40 %)
E 500 AQY212S > g
£ \\ 2 // g 20
© =
= % 30 =
[2]
3 40 N 3 // AQY210S 5.,
g 200 \\ s L~ P " AQY212S
4
3 N 20 1= L ‘/
2 ] 10 T
00 — |1~ AQY214S
AQY210S 10 AQY210S
100 AQv2Ias| T oo T
T AQY212S |
0 0 t { 0
-40 -20 0 20 40 60 8085 100 -40 -20 0 20 40 60 8085 -40 -20 0 20 40 60 8085
Ambient temperature, °C —— Ambient temperature, °C Ambient temperature, °C
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GU SOP 1 Form A (AQY210S)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5

o
'S

Turn off time, ms
o
w

o
S

~7

AQY2128

0.1 ==

~
AQY214S, AQY210S T

T—
—

-40 -20 0 20

40 60

Ambient temperature, °C

8085

5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

<

E 4

€

4

3

o 3

©

[}

&

n 2

I.I_‘J /’
1 _—

/ /

0

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
E 4
2
g
3
S 3
o
£
2 1)
a (@)
a / =S
,/ 2
1 o
=
ey
] o
0

40 20 0 20 40 60 8085
— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types; LED current: 5 to 50 mA

15
> 1.4
> I~
©
13
g’ \\\\
S1.2
S ™~ ~50mA
2 \\\§\302A
= 20mA
\\*mmA
~ 5mA
1.0
020 20 0 20 40 60 @085

Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

£, AQY210S
E 100 —{-AQ ‘210‘ik
é 80 AQY214S
3 60 l

40

20l /)

5 -4 -3 -2 -1
2 3 45

/ 20 ’Voltége,v
40
60
80
100

N~

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

0.6
<od/
E / AQY212S
302
-1 05 0
0 0.5

Volta.‘ge, \%

s 5
> N

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

< 10°
£
]
3
2 10°
©
4
©
o
)
©
% 10°
&
A AQV2145, AQY210S
U AQY212S
10" /// i |
[ [ ]
0 20 40 60 80 100

Load voltage, V

10.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
1.2

=)

AQY2128
~

0.8

0.6

Turn on time, ms

0.2 \ ~——
N—_L-AQY214S, AQY210S
—

t
0 10 20 30 40 50 60
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.12

0.10 —AQ2128
L

[}

2 \//

s 008

£

B 006

c O AQY214S

E \_,/ AQY210S
0.04
0.02

0
0 10 20 30 40 50 60
LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4;

Frequency: 1 MHz; Ambient temperature: 25°C 77°F

200
w
o
g 150
C
8
‘c
©
o
[
S 100
3
=3 AQY212S
s N
AQY214S, AQY210S
50
\
\\\
0
0 10 20 30 40 50

Applied voltage, V
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Panasonic

ide

as for life

mm inch The device comes in a miniature SOP

C“ us

PhotoMOS Relays

Miniature SOP6-pin type
of 60 to 400V load voltage GU SOP 1 Form A

(AQV210S)
FEATURES

1. Controls low-level analog signals 3. Low-level off state leakage current
PhotoMOS relays feature extremely low of max. 1 pA

closed-circuit offset voltage to enable 4. Wide variation of load voltage 60V
control of low-level analog signals without to 600V

distortion.

2. Small SOP6-Pin package

measuring (W) 4.4 x (L) 63 x(H) 2.1 mm 1 YPICAL APPLICATIONS

1 6 (W) .173x (L) .248x(H) .083 inch approx. * Telephones
Oo— O o .
2 } Z E%x| 5 25% of the volume and 50% of the » Measuring instruments
Oo— O . .
3 Ed 4 footprint size of DIP type » Computers
o— " 0o .
* Industrial robots
* High-speed inspection machines
Output rating* Part No. Packing quantity
Tape and reel packing style
Pack
vorage | comant | %% | Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
60V 500mA AQV212S AQV212SX AQV212SZ
e i R
AC/DC m. . 7 7 7 75 pcs.
SOP6- . 1,000 pos.
dual use [ 350V 120mA pin AQV210S AQV210SX AQV210SZ 1 batch contains: DU pes
400V 100mA AQV214S AQV214SX AQV214SZ 1,500 pes.
600V 40mA AQV216S AQV216SX AQV216SZ
* Indicate the peak AC and DC values.
Note: For space reasons, the two initial letters of the part number “AQ” and the packing style indicator “X” or “Z” are not marked on the relay.
(Ex. the label for product number AQV212SX is V212S.)
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol C;ynpjcggn AQV212S | AQV215S | AQv217s | AQv210s | AQv214s | AQv216s Remarks
LED forward current I 50 mA
LED reverse voltage VR 5V
Input f=100 Hz,
Peak forward current Irp 1A Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60 V 100 V 200 V 350 V 400 V 600 V
A 0.50 A 0.30 A 0.16 A 0.12A 0.10 A 0.04 A | A connection:
Continuous load current I B 0.65 A 0.40 A 0.20 A 0.13A 0.11A 0.05A Peak AC, DC
Output C 0.80 A 0.56 A 0.28 A 0.15A 0.12A 0.06 A |B, C connection: DC
A connection: 100 ms
Peak load current Ipeak 1.0A 0.90A 0.48A 0.3A 0.3A 0.12A (1 shot) Vi= DC
Power dissipation Pout 450 mW
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C —40°F {0 +185°F E‘,’TT;Z?Q&?Q?”Q atlow
limit
mits Storage Tos Z40°C to +100°C 40°F 10 +212°F
88 ds_x615_en_aqv21s: 010611J



GU SOP 1 Form A (AQV210S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec- | AQV212S [ AQV215S | AQV217S | AQV210S | AQV214S | AQV216S Remarks
tion
Typical 0.7 mA
LED operate ypllca IFon — m IL = Max.
current Maximum 3mA
LED turn off Minimum 0.4 mA
Input - IFort — IL = Max.
current Typical 0.65 mA
LED dropout Typl.cal v . 125V (1.14 V at Ir = 5 mA) IF = 50 mA
voltage Maximum 15V
Typical 0.830Q 230 11Q 230 300 70Q IF=5mA 8
Ron A IL = Max. §
Maximum 25Q 40Q 15Q 350 50 Q 120 Q Within 1 s on time e
Typical 044 Q 1150 550Q 1150 2250 55Q IF=5mA =
On resistance Ron B IL = Max. o
Output Maximum 1250 200 750 175Q 25Q 100 Within 1 s on time
Typical 0.250Q 0.6 Q 28Q 6.0 Q 11.3Q 28 Q) IF=5mA
Ron (o} IL = Max.
Maximum 0.63 Q 1.0Q 3.8Q 8.8Q 125Q 50 Q Within 1 s on time
Off state leakage ) IF=0mA
current Maximum ILeak — 1 pA VL = Max.
. Typical 0.65 ms 0.60 ms 0.25ms 0.25ms 0.25ms 0.25ms ||lr=5mA
Turn on time* - Ton — _
Maximum 2.0ms 2.0ms 1.0ms 0.5ms 0.5ms 0.5ms [Vi=Max.
) Typical 0.08 ms 0.06 ms 0.05 ms 0.05 ms 0.05 ms 0.05ms |[|r=5mA
Turn off time - Toft — _
Transfer Maximum 0.2ms Vi = Max.
characteristics Typi
. ypical 0.8 pF f=1MHz
1/0 capacitance Ciso —
P Maximum 1.5 pF Ve=0V
Initial /C isolation | ypiiyym | Re — 1,000 MQ 500 V DC
resistance

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I3 5 mA

B For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 65.
B For Cautions for Use, see Page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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GU SOP 1 Form A (AQV210S)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A

600 ‘
500 AQV212S
2 N
£ 400 N
& \
3 200 AQV215S N
i
g N[N\
3 NG D
200 ™
AQV217S N
AQV210S| I~
100 :
AQV214S| —
\ o
AQV216S —

0-40 20 0 20 40 60 808 100

Ambient temperature, °C

2. -(1) On resistance vs. ambient temperature

characteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
a 4
g
S AQV215S
% 3
8 T
c /
o] 5 '/
//
AQV212S
1 ——
0

40 20 O 20 40 60 8085
Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

50
o ® AQU214S
[0}
< AQV210S]
& 30 L. 0
[ LT LT
c L1 _—
O 20|+4=— ——
AQV217S
1"
10
—
0

40 20 O 20 40 60 8085
Ambient temperature, °C

2.-(3) On resistance vs. ambient temperature

characteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
120

100
AQV216S

80 —

Q
A)

On resistance.

N
o

n
o

40 -20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3.0

25

g
o

AQV212S AQV215S

Turn on time, ms
(%)

o

0s |~ onz\w 4S.AQV217S
—T" AQV210S,
0 —| AQV216S

-40  -20 0 20 40 60 8085
Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5
w 04
1S5
g
£
= 03
=
o
c
= 0.2
AQV2128
N
A S —— AQV2158 ——
\\\\ —
AQV214S.AQV217S.AQV210S.AQV216S

0 40 -20 0 20 40 60 8085
——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED operate current, mA

//

//

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Sample: All types;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
E 4
13
[
3 3
=
o
c
§2
2 y
a /
1 =
//
Iy
0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
>
g 14
@
g N
ERK]
3 N
£ t\§§§‘\
a N I~ 50mA
! \\§§\ 30mA
1.1 I 20mA
~L o
™~ 5mA
1.0 I
0"=

-40 -20 0 20 40 60 8085100
Ambient temperature, °C
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GU SOP 1 Form A (AQV210S)

8. -(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

0.5 ‘
r0.4—rAQva1 28#

<»<

8los / AQv2is
Slos >
VAP

ol LA

-10-08 -06-04-02

0.2 04 06 0.8 1.0

/ 0.1 —+ Voltage,V -
A 0.2
// / 0.3
4
0.4
0.5

8.-(2). Current vs. voltage characteristics of

output at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

n
o
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T T
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T T T
/ AQV210S

Current, mA

80

AQV214S

40

4 T T 1
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N
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N
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9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

2

<
£
s
5
o
S10°
g
g
. )
g )
,
e 10 AQV216S p=
o) I ie)
/
Z AQV214S °
o
10"
0 20 40 60 80 100

Load voltage, V

10.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

1.2

1.0

AQV2128,AQV215S
re

o
©

Turn on time, ms
o
(]
—

\ AQV216S
0.4
0.2 \ \\\
\\ I —
e AQ¥214S ﬁQV21OS,AQY217S
0 10 20 30 40 50 60

LED forward current, mA

11.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.12

Turn off time, ms
o o o
o o =
() @ o

o
o
=

o
Q
IS

AQV212S
/
\// /\

AQV215S

N ——T |
AQV214S
L~ AQV2108
AQV2178

S— 1
AQV216S

10 20 30 40 50 60

LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

200
% ol
[=}
g 150
e
8
‘c
[
Q.
©
S 100
5 AQV214S,AQV210S,AQV216S
£ AQV217S
5]
50\ AQV212S
——avete
\Z ——|_savaiss
| I—
0 —
0 10 20 30 40 50

— Applied voltage, V
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B Space-saving SOP4-pin
Panasonic high capacty type

ideas for life with built-in input registor (et . 0) Zaiaers)

FEATURES

Q 1. Built-in input resistor means less
man-hours when mounting

PhotoMOS Relays

GU SOP 1 Form A High Capacity

3. Continuous load current of 1.25A
This miniature SOP type controls 1.25A/

I\jv ijigm l?gm The voltage-sensitive type, which 60V load.
H 2.10mm .083inch eliminates the need to mount an external
1 4 input resistor, is now available in a small
o o O package (recommended input voltage is
iDj 5 V). Man-hours spent mounting external TYPICAL APPLICATIONS
2 A 3 input resistors are cut and board 1. Measuring and testing equipment
designing is simplified. Semiconductor testing equipment, Probe
2.. Saves space on PC bqard . carQs, Datqlogger, Board tester and other
Since the small package size remains the testing equipment.
same while including a built-in input 2. Telecommunication, Broadcasting,
resistor, space on the PC board is saved. and Medical equipment
This makes it easier to incorporate space
savings when designing miniature
devices.
= |
Existing =1 | | | | ‘
way (_)f | 11
e Wl ENERE
resistors = | I I
> N
il i o y
re:\ilsiigrs E E E E sPace
built in S2ved
=
<Artistic impression of PC board
space savings due to built-in resistor>
*Above is in case of SSOP.
TYPES
Output rating*! Part No.*2 Packing quantity
Tape and reel packing style
vlc;ﬁ:ge ct(r)rae(:]t Package Tube packing style Picked .ff°'?“ the Picked .ff°'?“ the Tube Tape and reel
1/2-pin side 3/4-pin side
1 tube contains: 100
AC/DC 60V 1.25A | SOP4-pin AQY212FG2S AQY212FG2SX AQY212FG2SZ pes. 1,000 pes.
dual use 1 batch contains:
2,000 pcs.
Notes:

*1 Indicate the peak AC and DC values.

*2 For space reasons, only “212FG2” is marked on the product. The three initial letters of the part number “AQY”, the package (SOP) indicator “S”, and the packing

style indicator “X” or “Z” have been omitted.

RATING
1. Absolute maximum ratings (Condition: ambient temperature 25°C 77°F)
Item Symbol AQY212FG2S Remarks
Input voltage Vin 6V
Input Input reverse voltage VRN 5V
Power dissipation Pin 65mwW *65mW for 1a
Load voltage (peak AC) Vi 60V
Output Load current I 1.25A Peak AC, DC
Peak load current Ipeak 3A 100ms (1shot), V.=DC
Power dissipation Pout 300mwW
Total power dissipation Pr 350mwW
1/0 isolation voltage Viso 500V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F
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GU SOP 1 Form A High Capacity Voltage-sensitive (AQY212FG2S)

2. Electrical characteristics (Condition: ambient temperature 25°C 77°F)

Iltem Symbol AQY212FG2S Condition
Typ. 1.4V
Operate voltage Ma VFon v,
X.
- I. = 100mA
Input Turn off voltage Min. Vi 0.8v
B Typ. P 14V
Input current Typ. In 8.5mA Vin =5V
. Typ_ 0.2Q Vin =5V, IL = Max.
On resistance Mo, Ron 050 Within 1 s on time
o . Typ. — - - - »n
utput Output capacitance Cout Vin=0V, Ve =0V, f=1MHz
Max. — g
Typ. - _ _ o
Off state leakage current ILeak Vin =0V, VL = Max. =
Max. 1uA _g
’ Typ. 0.7ms o
Turn on time* Ton
Max. 5ms
Vin =5V, I. = 100mA, VL = 10V
) Typ. 0.1ms
Turn off time* Toft
Transfer Max. 0.5ms
characteristics I/0 capacitance Typ: Ciso 0-8pF = TMHz, Vs = 0V
Max. 1.5pF f=1MHz, Vs = OV
Initial 1/0O isolation resistance Min. Riso 1,000MQ 500V DC
. . Vin =5V, duty = 50%
Maximum operating frequency Max. - 5 cps Vix = 75V-A
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Minimum Typical

Maximum

Unit

Input voltage Vin 4.5 5

5.5

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 65.

B For Cautions for Use, see page 71.
H These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.
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GU SOP 1 Form A High Capacity Voltage-sensitive (AQY212FG2S)

REFERENCE DATA

13.Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Load current, A

Q4O 20 O 20 40 60 808 100
Ambient temperature, °C

14.0n resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4
Input voltage: 5V; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

1

0.8

0.6

On resistance, Q

0.4

-40 -20 0 20 40 60 8085
Ambient temperature, °C

15.Turn on time vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 100mA (DC)

Turn on time, ms
(%]

-40 20 0O 20 40 60 8085
Ambient temperature, °C

16.Turn off time vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 100mA (DC)

0.5

0.4

0.3

Turn off time, ms

0.1

\\\

40 20 0 20 40 60 8085
Ambient temperature, °C

17.Turn on voltage vs. ambient temperature
characteristics

Load voltage: 10V (DC);
Continuous load current: 100mA (DC)

4

>

s 3

j=2}

S

°

>

c

c 2

£

[ L
1
0

40 20 0 20 40 60 8085
Ambient temperature, °C

18.Turn off voltage vs. ambient temperature
characteristics

Load voltage: 10V (DC);
Continuous load current: 100mA (DC)

4

>

s 3

j=2}

S

°

>

=

° 2

£

’2 [
1
0

40 20 0 20 40 60 8085
Ambient temperature, °C

19.Input current vs. ambient temperature
characteristics
Input voltage: 5V

20.Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

21.Input current vs. input voltage
characteristics

Ambient temperature: 25°C 77°F
(Recommended input voltage: 5+0.5V)

20 20
<
5 <
g 15 £ 1 < 15
£ o s
3 10 06 -04 -02 3 10 ]
3 0 02 04 06 2 e
£ Voltage, V = /
5 -1 T 5
1 2 0
-40 -20 0 20 40 60 8085 3 4 5 6 7
—— Ambient temperature, °C — Input voltage, V
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GU SOP 1 Form A High Capacity Voltage-sensitive (AQY212FG2S)

22.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

o
<
S

-
Q
>

108

Off state leakage current, A

0 10 20 30 40 50 60
Load voltage, V

23.Turn on time vs. input voltage
characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:
100mA (DC); Ambient temperature: 25°C 77°F

5

Turn on time, ms
W

[ —

3 4 5 6 7
— Input voltage, V

24.Turn off time vs. input voltage
characteristics
Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:
100mA (DC); Ambient temperature: 25°C 77°F

0.5

1
S

o
W

Turn off time, ms

o
[S)

PhotoMOS

3 4 5 6 7
Input voltage, V

25.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms;
Ambient temperature: 25°C 77°F

500

400

300

200

Output capacitance, pF

0 10 20 30 40 50 60
Applied voltage, V

26.Max. operating speed vs. load voltage-load
current characteristics

Input voltage: 5V
Ambient temperature: 25°C 77°F

50
\ duty=50%

13
&
- 40
k]
o)
o
o
o \
g’ 30
@
o
© 20
%
: \
= \
10
N
~—
00 25 50 75 100

Load voltage, V x Load current, A
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- .. . PhotoMOS Relays
4-pin high capacity of 1.1A, ) neays
Panasonic 10 isolation voitage of ~ KCURARS T Nart ez e

ideas for life 5,000V (AQY212GH)
4.78 6.4 4.78 6.4 1. Greatly increased capacity * Measuring instruments
.188 252 .188 252 . . . .
/}32 09 Continuous load current: 1.1A + Security and disaster-preventing
I {126 114 2. Reinforced insulation system: use in 1/O for alarm and security
‘ I/0 isolation voltage: 5,000 V AC devices, etc.
(Height includes standoff) mm inch 3. Compact 4-pin DIP type
4. The improved performance relative
CAD Data to mercury or mechanical relays
1 4
Oo— i T—0
2 Dj 3
o—t g -
Output rating* Part No. Packi tit
utput ratin ackin: uanti
P 9 Through hole terminal Surface-mount terminal 94 y
Load Load Tube packing style i T PaCk!ng - Tube Tape and reel
voltage | current p: g sty Picked from the Picked _from the p
1/2-pin side 3/4-pin side
1 tube contains
AC/DC 100 pcs.
dualuse | 6OV 1.1A AQY212GH AQY212GHA AQY212GHAX AQY212GHAZ 1 batch contains 1,000 pcs.
1,000 pcs.

*Indicate the peak AC and DC values.
Note: For space reasons, the three initial letters of the part number “AQY”, the surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not
marked on the relay.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY212GH(A) Remarks
LED forward current IF 50 mA

Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V

Output Continuous load current I 1.1A Peak AC, DC
Peak load current Ipeak 30A 100ms (1 shot), V. = DC
Power dissipation Pout 500 mW

Total power dissipation Pr 550 mW

1/0 isolation voltage Viso 5,000V AC

Temperature limits Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage Tstg —40°C to +100°C —40°F to +212°F
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GU 1 Form A High Capacity (AQY212GH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQY212GH(A) Condition
Typical 1.1 mA
LED operate current yplFa IFon m IL = 100mA
Maximum 3 mA
Minimum 0.3 mA
Input LED turn off current - IFoff I. = 100mA
Typical 1.0 mA
Typical 1.32V (1.14V at I =5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 1.5V
Typical 0.34 0 lF=5mA
On resistance - Ron IL = Max.
Output Maximum 070 Within 1 s on time 8
) IF=0mA S
Off state leakage current Maximum ILeak 1 pA VL= Max. S
o
Typical 13 ms lF=5mA =
Turn on time* Ton It =100 mA o
Maximum 5.0 ms V=10V
Typical 0.1 ms lF=5mA
Transfer Turn off time* Tot It =100 mA
characteristics Maximum 0.5ms Vi=10V
Typical 0.8 pF =
1/0 capacitance yplF:a Ciso P f j MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I 5t0 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Load current, A

~

940 20 O 20 40 60 808 100

Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;

LED current: 5 mA; Load voltage: Max. (DC)

Continuous load current: Max.(DC)
1

o
©

o
)

On resistance, Q

o
'S

0.2

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5

(2]
£
g
= 3
c
o
£
P o2
//
1 ]

40 20 0 20 40 60 808
Ambient temperature, °C
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GU 1 Form A High Capacity (AQY212GH)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
1

o
©

o
=)

Turn off time, ms

o
»

0.2

~—

40 20 0 20 40 60 808
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);

Continuous load current: 100mA (DC)
5

LED operate current, mA

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);

Continuous load current: 100mA (DC)
5

LED turn off current, mA
w

2
/ r
1 ///
—
0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
>‘ 1.4
;'3’ - \\
° T~
% 13 \\\\ I~
a T~ L
g I~ \\\ 50mA
B 12 =~ o~ \\ T~30mA
- \\\\~20mA
1.4 \\\\JOmA
TSNL_5mA
1

40 20 0 20 40 60 8085
——— Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

!
N

Current, A

»

Volt‘age, \Y

9. Off state leakage current vs. load voltage

characteristics
Measured portion: between terminals 3 and 4;

Ambient temperature: 25°C 77°F

-
S
1

-
o
&

-
Q
3

Off state leakage current, A

101

10010 20 30 40 50 60
Load voltage, V

10.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F
5

Turn on time, ms

|
2 \\
TN
0 10 20 30 40 50
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F
0.5

o
IS

4
w

Turn off time, ms

o
)

0.1

0 10 20 30 40 50
LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

800

~
o
S

o
[=}
S

a
[=}
Is}

N
I=}
S

[
=3
S

Output capacitance, pF

- n
o o
o o
/'

o

0 10 20 30 40 50 60
Applied voltage, V
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Panasonic

ideas for life

8.8 S 62'42
3467 e "~50

mm inch

1 6
o—1 0
2 ¥ 217
3 d!! 4
o— n o

GNUS (Standard type) GNUS

(Reinforced type)

6-pin type for switching
low-level analog signal

PhotoMOS Relays

GU 1 Form A
(AQV210, AQV214H)

FEATURES

1. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

2. Controls various types of loads
such as relays, motors, lamps and
solenoids

3. Optical coupling for extremely high
isolation

Unlike mechanical relays, the PhotoMOS
relay combines LED and optoelectronic
device to transfer signals using light for
extremely high isolation.

4. Eliminates the need for a counter
electromotive force protection diode
in the drive circuits on the input side
5. Stable on-resistance

6. Low-level off state leakage current
of max. 1 pA

7. Reinforced insulation type of I/O
voltage 5,000V also available

PhotoMOS

TYPICAL APPLICATIONS

* High-speed inspection machines
» Telephone equipment

» Data communication equipment
» Computers

TYPES

Part No.
- Packi .
Output rating Throug_h hole Surface-mount terminal acking quantity
. . terminal
1/0 isolation Package -
Tape and reel packing style
Load Load Tube packing style i i Tube Tape and reel
voltage | current ube packing sty Picked from_ the | Picked f|_'om_ the u p
1/2/3-pin side 4/5/6-pin side
60V 550 mA AQV212 AQV212A AQV212AX AQV212AZ
100V | 320 mA AQV215 AQV215A AQV215AX AQV215AZ
Standard 200V | 180 mA AQV217 AQV217A AQV217AX AQV217AZ 1 tube contains
AC/DC | 1,500 VAC | 350V | 130 mA DIP6-pi AQV210 AQV210A AQV210AX AQV210AZ 50 pcs.
dual use -pin 1 batch contains 1,000 pes.
400 V 120 mA AQV214 AQV214A AQV214AX AQV214AZ 500
600V | 50mA AQV216 AQV216A AQV216AX AQV216AZ pos.
Rgigg’gc\fd 400V | 120 mA AQV214H AQV214HA | AQV214HAX | AQV214HAZ
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Sym- Type of
Item gol connec- | AQV212(A) [ AQV215(A) | AQV217(A) | AQV210(A) [ AQV214(A) | AQV216(A) | AQV214H(A) Remarks
tion
LED forward current I3 50 mA
‘g LED reverse voltage Vr 5V
£ | Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 100 V 200V 350 V 400V 600 V 400 V
. A 0.55 A 0.32 A 0.18 A 0.13A 0.12A 0.05A 0.12A .
« | Continuous load L B 065A | 042A | 022A | 015A | 013A | 006A | 013A |A connection:Peak AC, DC
2| current B, C connection: DC
=] C 0.80 A 0.60 A 0.30 A 0.17 A 0.15A 0.08 A 0.15A
© A connection: 100 ms (1 shot)
Peak load current Ipeak 12A 0.96 A 0.54 A 04A 0.3A 0.15A 0.3A Vi=DC : ’
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
I/0O isolation voltage Viso 1,500 V AC 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temp.
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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GU 1 Form A (AQV210, AQV214H)

2. Electrical characteristics (Ambient temperature: 25°C )
Sym- Type of
Item gol connec- [ AQV212(A) | AQV215(A) | AQV217(A) [ AQV210(A) [ AQV214(A) | AQV216(A) | AQV214H(A) Condition
tion**
Typical 1mA 1mA 1mA 1mA 1mA 1mA 1.3 mA
LED operate current - IFon — IL = Max.
Maximum 3 mA 3 mA 3 mA 3 mA 3 mA 3 mA 3 mA
5 Minimum 0.4 mA 0.4 mA 0.4 mA 0.4 mA 0.4 mA 0.4 mA 1.2mA
a | LED turn off current - |Foft — IL = Max.
£ Typical 0.79 mA 0.79 mA 0.79 mA 0.79 mA 0.79 mA 0.79 mA 0.79 mA
Typical 125V (1.14 Vatlr=5mA
LED dropout voltage ypl, Vr — ( £ ) IF =50 mA
Maximum 15V
Typical 0.830Q 230 11.00Q 230 300 700 300 IF=5mA
Ron A I = Max.
Maximum 25Q 40Q 15.0Q 35Q 50 Q 120 Q 50 Q Within 1 s on time
Typical 044 Q 1.15Q 550Q 11.50Q 2250 55Q 225Q [lF=5mA
On resistance Ron B IL = Max.
Maximum 1250 200 75Q 175Q 25Q 100 Q 25Q Within 1 s on time
E— Typical 0.250Q 0.6 Q 280Q 6.0 Q 11.3Q 28Q 113Q |lF=5mA
8 Ron C IL = Max.
Maximum 0.63 Q 1.0Q 3.8Q 8.8Q 125Q 50 Q 12.5Q | Within 1 s on time
IF=0mA
Output capacitance Typical Cout A 150 pF 110 pF 70 pF 45 pF 45 pF 45 pF 45 pF Ve=0V
f=1MHz
Off state leakage current [ Maximum | ILeak — 1pA l-=0mA
W VL = Max.
8 Turn on time* Typical T 0.65 ms 0.6 ms 0.25 ms 0.25 ms 0.21 ms 0.28 ms 0.6 ms lF= 5 mA**
O (Tu i -
3 Maximum | 2 ms 2ms 1.0 ms 0.5ms 0.5ms 0.5ms 0.8ms [I=Max.
% X Typical 0.08 ms 0.06 ms 0.05ms 0.05ms 0.05 ms 0.04 ms 0.05ms |[F=5mA
& | Turn off time* - Toft — _
5 Maximum 0.2ms 0.2ms 0.2ms 0.2ms 0.2 ms 0.2 ms 02ms |[I.=Max.
e
[ Typical 0.8 pF =
5 | /0 capacitance ypl, Ciso — P f 1 MHz
° Maximum 1.5 pF Ve=0V
& | Initial 1/0 isolation L
= | resistance Minimum | Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton
=

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit

Standard type: 5
Reinforced type: 5 to 10

mA

Input LED current I

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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GU 1 Form A (AQV210, AQV214H)

REFERENCE DATA

1-(1). Load current vs. ambient temperature

characteristics
Allowable ambient temperature: —40°C to +85°C

Type of connection: A

—40°F to +185°F

0.7

0.6
AQV212

<

= 05 \\

c

@

3 04

B AQV215

S 03 ‘\\ ™

\
0.2 AqQvaiy N
\\\

0.1 —
0
40 20 0 20 40 60 8085 100

—— Ambient temperature, °C

1-(2). Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A
140

AQV210 |
AQV214(H) \

N\

120

/
4

@
o

(o2}
o

AQV216

Load current, mA

/

/

20

Q40 20 0 20 40 60 8085100

Ambient temperature, °C

2-(1). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max. (DC)

5

4
i}» AQV215 | (7))
o 3 7
s // C§)
17}
8 // “g
c 2 / -
o / o

1 AQV212

0

40 20 0 20 40 60 8085
Ambient temperature, °C

2-(2). On resistance vs. ambient temperature

characteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max. (DC)

120
100 AQV216]
4
a
80
n L~
§ |
3 60
¢ AQU214(H)
=
5 40 L
///Azavzw
S o
20
o AQU217
40 20 0 20 40 60 8085

Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA,;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

2.0
15
[%2]
£ AQV212AQV215 |,
(0]
£ v
15 1.0 ;’/,
< AQU214H
=]
P é AQU216,AQV210,AQV217
05 o L
—— AQV214
. \

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
0.4

o
w

02N
\ AQV214H
\L/on212,215

AQV216,210,217

——— Turn off time, ms

AQ‘V21 4

40 20 0 20 40 60 8085
Ambient temperature, °C

5-(1). LED operate current vs.ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

N (4] S

LED operate on current, mA

AQvat
AQVv21

AQv21
AQvat

o~Non

AQV214

/,

AQV216|

~40

-20

0 20

40

60 8085

Ambient temperature, °C

5-(2). LED operate current vs.ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

IS

w

AQV214

|

I

N\

LED operate on current, mA

1 /l/
f— /

40 -20 0 20 40 60 8085
Ambient temperature, °C

6-(1). LED turn off current vs. ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

EN

LED turn off current, mA
N w
A

1 jrd

/
L
]

40 -20 0 20 40 60 8085
Ambient temperature, °C
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GU 1 Form A (AQV210, AQV214H)

6-(2). LED turn off current vs. ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

IN

/f

N

LED turn off current, mA
w

1 pd

//

40 20 O 20 40 60 8085
—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types
LED current: 5 to 50 mA

1.5
>14
S N~
©
RSN
g. \:\\
o1.2
] o~ ] T~ . 50mA
a \t\\§: 30mA
14 \\\s 20mA
~ 10mA
\s 5mA
1.0 |
0==

40 20 0 20 40 60 8085
Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

08 1
< 04 AQV212
o i
5 3 / éQV215
g 02 /
% 0.1
1.0-0.8 -0.6 -0.4 -0.2

02 04 06 08 10
-0.1—Voltage, V —]

-0.2

-0.4

0.5

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

200 __AﬁV21\7
<
£ 160 / AQV210 :I
120 AQV214(H)
4
// T 1
/ k/ AQV216

3
40 — Voltage, V.

Current
@
S

¢
o
R
'S
S

N

~

~
>
S

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

O‘h

Od’

Qb

Off state leakage current, A

AQV216

10"

0 20 40 60 80 100
Load voltage, V

10-(1). Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

12
1.0
(2}
E os AQV212,AQV215
Q
£
§ 06
5 AQV210,AQV216,AQV217
0.4 \
0.2 N AQV214
- % !
|

10 20 30 40 50 60
——— LED forward current, mA

10-(2). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;

Load voltage: 400 V (DC); Continuous load current:

120 mA (DC); Ambient temperature: 25°C 77°F
25

n
o

o

Turn on time, ms

o =
o =)
| —

N~ AQV214H

—
10 20 30 40 50 60
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.12
0.10
N AQV212
g
© 0.08
[}
£ AQV215
005 AQU214H ~
E % AQV216
0.04 = ’ —
AQV210,214,217
0.02
0

10 20 30 40 50
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

200
L
o
@ 150
2
S
‘S
©
Q
§100
H
5 AQV214(H),AQV216,AQV210
© AQV217| |
50\
A AQV212
AQV215 T——x
e
l
0

0 10 20 30 40 50
—— Applied voltage,V
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a Miniature SOP8-pin type PhotoMOS Relays
Panasonic NI\ GU SOP 2 Form A

- -
ideas for life load voltage (AQW2108S)
037 /\/‘\41‘;3 1. 2_channe|s in miniature SOP8-pin * Measuring ms_trun_wents
B 369 201 design » Data communications 8
< }'083 The device comes in a super-miniature « Computers s
SO package measuring (W) 4.4 x (L) * Industrial robots %
9.37 x (H) 2.1 mm (W) .173x (L) .369x » High-speed inspection machines. &
(H) .083 inch —approx. 38% of the
CAD Data volume and 66% of the footprint size of
mm inch DIP8-pin type.
1 8 2. Controls low-level analog signals
2‘%} [15—‘; PhotoMOS relays feature extremely low
2 1 ¥7 4l ¢ closed-circuit offset voltage to enable
3 1 8 cgntro! of low-level analog signals without
4 }/y [15 5 distortion.
o—i ——o0
3. Low-level off state leakage current
of max. 1 pA
Output rating* Part No. Packing quantity
Load Load Package . : Tape and reel packirl19 style
voltage current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3/4-pin side 5/6/7/8-pin side
60V 400mA AQW212S AQW212SX AQW212SZ 1 tube contains:
AC/DC . 50 pcs.
dual use | 350V 100mA | SOP8-pin AQW210S AQW210SX AQW210SZ 1 bateh contains: 1,000 pcs.
400V 80mA AQW214S AQW214SX AQW214SZ 1,000 ps.
* Indicate the peak AC and DC values.
Note: The packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW212s | AQW210S AQW214S Remarks
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
u
P Peak forward current 53 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 350V 400V
Continuous load current I 04A(05A) | 0.1A(0.13A) | 0.08A(0.14) |PeakACDC
Output ():in case of using only 1 channel
Peak load current Ipeak 1.5A 0.3A 0.24 A A connection: 100 ms (1 shot), V. =DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 1,500 VAC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits
Storage Tstg —40°C to +100°C —40°F to +212°F
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GU SOP 2 Form A (AQW210S)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQW2128 | AQW210S | AQW214S Remarks
Typical 0.9 mA
LED operate current yp - IFon IL = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED turn off current - IFoff IL = Max.
Typical 0.8 mA
Typical 125V (1.14 V at Ir = 5 mA)
LED dropout voltage - 3 IF =50 mA
Maximum 15V
Typical 0.830 16 Q 300 IF=5mA
On resistance - Ron I = Max.
Output Maximum 25Q 350 50 Q Within 1 s on time
) IF=0mA
Off state leakage current Maximum ILeak 1A \;L = Max.
Typical 0.65 0.23 0.21 =
Turn on time* ypea Ton ms ms ms Ik = 5 mA
Maximum 2ms 0.5ms IL = Max.
Typical 0.08 ms 0.04 ms =
Transfer Turn off time* Myp - Toft 02 :: : I?/I;(A
characteristics aximum £ MS .
. Typical 0.8 pF f=1 MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/ Turn off time

Input

Output

Ton
—

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem Symbol Recommended value Unit

Input LED current Ir 5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.

REFERENCE DATA

1-(1) Load current vs. ambient temperature 1.-(2) Load current vs. ambient temperature
characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C
When using 2 channels When using 2 channels
1.0
120
0.8
< <100 on‘vzms‘ \
- =
5 £ AQW2148 N
5 0.6 3 80 N
ot 8 N \
3 0.4l_AQw2i2s S 60 NS
. < N
\\ 40
™
02 20
0
0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085100

——— Ambient temperature, °C Ambient temperature, °C

2-(1) On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

On resistance, Q

AQW212S
]

-40 20 0

20

40 60 8085

Ambient temperature, °C
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GU SOP 2 Form A (AQW210S)

2.-(2) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

50 |
AQW214S
o 40
s L~
g ,/
S 30
? L~ AQW210S
2 L~ /’
8 20 4/ "
- —
/
[y
10
0

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

1.4 I I
AQW212S

1.2

g

s 0 4

£

T 08

5 Y AQW210S

c

2 06 ‘ ”

QW214S

o
>
>

—

o
o

0
-40  -20 0 20 40 60 8085
Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

0.4
203
s
£
5
202
2
AQW214S
TINS AQW2128
\ \\
AQV\‘I21OS e, S

0
-40 -20 0 20 40 60
Ambient temperature, °C

8085

5. LED operate current vs. ambient
temperature characteristics
Sample: All types; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

/

LED operate current, mA

//

_——/

-40  -20 0 20 40 60 8085

Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Sample: All types; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

2 /|
/

LED turn off current, mA
w
N

//

-40  -20 0 20 40 60
——— Ambient temperature, °C

8085

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

1.5
>
)
a 1.4
= I~
E I~ ™~
3
o 1.3
Q
8 \\
° \\\\ [~ 50mA
f12 |
= \\\\\ 30mA
~
‘ » N~ n 20mA
10mA
\\ 5mA
1.0 |
o

-40  -20 0 20 40 60 8085
Ambient temperature, °C

8-(1) Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F
05

ol 17|
03 / AQW212S
0.2 ,/
0.1 /

-1.0 -08 -06 -04 -02

1

!

Current, A
1

0,2 0.4 0.6 0.8 1.0
/ -0.1 —Voltage, V—

0.4
111,

8.-(2) Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F

Too A‘QW‘21(?S 4 |

80 AQW214S

60 I

40
20

!

!

Current, mA

5 -4 -3 -2 -1

1 2
-29 —tVoltage, V—

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

< 10°
=3
g
5
o
210°
©
B4
©
2
[0}
Il
% 10°
s AQW212S AQW214S
pa —T | AQW210S
10"
0 20 40 60 80 100

Load voltage, V

10.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

1.4 | |
1 ol AQW2108
g
aEf 1o AQW212S
£ 08
§ 05l LAQw214s
AN
0.2 \\\
0

10 20 30 40 50 60
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
0.14

14
N

o
o

AQW212S
//

Turn off time, ms
o
o
=

0.06 AQW214S =
0.04 >
=~ AQW210S
0.02
0

10 20 30 40 50 60
—— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
100

90
80
70

o]\
o]
40 \

30 AQW212S

20
10 \

e~ ——

Output capacitance, pF

AQW210S, AQW214S

0 10 20 30 40 50

—— Applied voltage, V
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Panasonic

ideas for life

9. 78/\ ~ 252

Compact DIP8-pin type of

60V to 600V load voltage

FEATURES

1. Compact 8-pin DIP size

The device comes in a compact (W) 6.4 x
(L) 9.78 x(H) 3.9 mm (W) .252x(L)
.385%(H) .154 inch, 8-pin DIP size

C“ us

PhotoMOS Relays
GU 2 Form A

(AQW210)

5. Low-level off state leakage current
of max. 1 pA

6. Wide variation of load voltage 60V
to 600V

(through hole terminal type).

2. Applicable for 2 Form A use as well
as two independent 1 Form A use

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

4. High sensitivity and high speed
response

Can control max. 0.6 A load current with
5 mA input current. Fast operation speed
of typ. 0.65 ms (AQW212).

@

CAD Data

TYPICAL APPLICATIONS

* High-speed inspection machines
» Telephones equipment

mm inch . Computer

WESR:
RESSI

Part No.
Output rating Through hole Surface-mount terminal Packing quantity
terminal
Package -
Tape and reel packing style
Load Load Tube packing style i i Tube Tape and reel
voltage current ube packing sty Picked frgm _the Picked frpm _the u p
1/2/3/4-pin side 5/6/7/8-pin side
60V 500 mA AQW212 AQW212A AQW212AX AQW212AZ
100 V 300 mA AQW215 AQW215A AQW215AX AQW215AZ 1 tube contains:
AC/DC 200 V 160 mA S AQW217 AQW217A AQW217AX AQW217AZ 50 pes. 1000 bes
el . B .
dualuse [ 350V 120 mA P AQW210 AQW210A AQW210AX AQW210AZ 1 batch contains: P
400V | 100 mA AQW214 AQW214A AQW214AX AQW214AZ 500 pos.
600 V 40 mA AQW216 AQW216A AQW216AX AQW216AZ
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iter Symbol [ Aaw212(A) | AQw215(A) [ Aaw217(A) | Aaw210(A) | AQw214(A) | AQw216(A) Remarks
LED forward current IF 50 mA
LED reverse voltage VR 5V
Input f=100 Hz,
Peak forward current Irp 1A Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) \ 60V 100 V 200V 350V 400 V 600 V
Continuous load IL 0.50 A 0.30 A 0.16 A 0.12A 0.10 A 0.04 A Peak AC, DC
Output current (0.60A) (0.35 A) (0.2A) (0.14 A) (0.13 A) (0.05A) |( ):in case of using only 1 channel
Peak load current Ipeak 1.0 A 09A 0.48 A 0.36 A 03A 012A CLCSB“SC”"“: 100 ms (1 shot),
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 1,500 V AC Between input and output/between
contact sets
Temperature | Operating Topr —40°C to +85°C —40°F t0 +185°F t"::n”l;‘;fgt‘i’fgging at low
limit
mes Storage Tsig —40°C to +100°C —40°F to +212°F
106 ds_x615_en_aqw21: 010611J



GU 2 Form A (AQW210)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQw212(A) [ Aaw215(A) | AQw217(A) [ Aaw210(A) | AQw214(A) | AQw216(A) Condition
LED operate Typical 0.9 mA _
- IFon IL = Max.
current Maximum 3mA
LED turn off Minimum 0.4 mA
Input - IForf IL = Max.
current Typical 0.8 mA
Typical 125V (1.14 Vatlr =5 mA
LED dropout ypica Ve ( atlr=5mA) I = 50 mA
voltage Maximum 15V
Typical 0.830 230 110 230 300 700 IF=5mA
On resistance Ron I = Max.
Output Maximum 250 40Q 150 350 50 Q 120 Q Within 1 son time 8
Off state leakage ) IF=0mA >
current Maximum ILeak 1 pA VL = Max. S
. Typical 0.65 ms 0.60 ms 0.25 ms 0.25 ms 0.31 ms 0.28 ms IF=5mA _8
Turn on time* - Ton - o
Maximum 2ms 2ms 1.0 ms 0.5ms 0.5ms 0.5ms IL = Max.
Turn off time* Typif:al Tur 0.08 ms 0.06 ms 0.05 ms 0.05 ms 0.05 ms 0.04 ms Ir f 5 mA
Transfer Maximum 0.2ms IL = Max.
characteristics ] Typical ‘ 0.8 pF f=1 MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial VC isolation | yyipym | Reo 1,000 MQ 500 V DC
resistance

*Turn on/Turn off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see Page 61.
B For Schematic and Wiring Diagrams, see Page 65.
B For Cautions for Use, see Page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

600
500 |-AQW212
z N
€ 400 AN
14 \
3 AQW215 N
5 300
200 ™
AQW217 ~
AQW210 T
100 RaWaTa \SE~
| N
o L_AQW216
40 20 0 20 40 60 8085 100

Ambient temperature, °C

2-(1) On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

g 4
3 AQW215
s 3 —
ko //
Qo
c /
o 2 //
— AQW212
’
0

-40 -20 0 20 40 60 8085
Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

120 ‘ |
100 AQW216
o] L
g g
C
8 L~
2 ]
2 60
c
o AQW214
40 /%'I
| __— Aaweio
__—/
20
AQW217
0 el

-40  -20 0 20 40 60 8085
Ambient temperature, °C
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GU 2 Form A (AQW210)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

2.0
w 15
£ AQW212,AQW215
£ ¢
§ 1.0
S
=3
| s
0.5 =
[— =
//
AT\OWZWG.‘AQWZKJ“AQIWZW
0

-40  -20 0 20 40 60 8085
Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
0.4

4
w

Turn off time, ms
o
n

AQW212,215
AQW216,210,217

0.1 AS\
AQW2T2

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
E 4
2
8
3
° 3
©
[
&
S 2
Y
' /,4/
/
1
0

-40 20 0 20 40 60 8085

— Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Sample: All types; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED turn off current, mA

v

//

-40  -20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
> 1.4
g I~
©
RN
g \\\
12 Q\‘\ \\
] \ ~ 50mA
a S~ 50ma
=R T o
N 10mA

‘ S 5mA

1.0

ot

-40 -20 0 20 40 60 8085
Ambient temperature, °C

8-(1) Current vs. voltage characteristics of
output at MOS portion
Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F
04 QW212H

0.5
A

03 /1 AQwais

0.2 /

0.1
-1.0-0.8 -0.6 -0.4 -0.2

Current, A

0 0.2 04 0608 1.0

0.1‘ — Voltage, V—{

8.-(2) Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

— 200 — ‘
£ 160 AQW217 |
£ AQW210

g 120 AQW214]
Olso -

wl /] )/ nawzie
YN ZdE

4 1 2 3 4 5
40 —Voltage, V—]
V4 g

A0/ 1.
A/ mw
[ e
20(‘)

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

o

2

2

Off state leakage current, A

AQW216
AT [AQW214
10"
0 20 40 60 8 100

Load voltage, V

10.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

1.2

1.0
12}
€ s AQW212,AQW215
()
£
5 06
£ AQW210,AQW216,AQW217
i
0.4 \
02 \\:\\ AQW2ia
\
0

10 20 30 40 50
——— LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.12
0.10
U AQW212
g
go.oa
= AQw215|
50.06 f
c AQW216]_—
=]
= AQW210,217
0.04 N
AQW214
0.02 ‘
0

0 10 20 30 40 50
—— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

200
[
Q
g 150
c
g
‘c
©
Q
g 100
2
3 AQW216,AQW210
o AQw217] \
50 ,L AQW214; )
AQW215T ——
|
% 10 20 30 40 50

Applied voltage, V
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Panasonic

ideas for life

4.3 4.4
9

169~ 173
@

Normally closed
SOP4-pin type
of 60V/350V/400V
load voltage

FEATURES

1. Small SOP4-pin package

The device comes in a super-miniature
SO package 4-pin type measuring

(W) 4.3x(L) 4.4x(H) 2.1 mm (W) .169x(L)
.173%(H) .083 inch

(AQY412S)

(AQY4108, 414)

CNUS
PhotoMOS Relays
GU SOP 1 Form B

(AQY4108)

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

PhotoMOS

mminch 2 | ow on-resistance 4. Low-level off-state leakage current
The AQO4 series (normally closed type) of max. 1 pA
has a low on-resistance.
1 4 ) .
o | 3 This has gesen achieved thanks to the
built-in MOSFET processed by our
5 iD 3 proprietary method, DSD (Double- TYPICAL APPLICATIONS
Oo— diffused and Selective Doping) method. * Power supply
Cross section of the normally-closed type of MeaSL."mg m_struments
power MOS * Security equipment
Passivation membrane ! ° Telephone equment
Source electrode Gate electrode :Réirlgqt?r?glate « Sensing equipment
membrane
Gate
oxidation
membrane
Drain
electrode
o N
Output rating* Part No. Packing quantity
Load Load Package Tube packing style i e paCkifl‘Q o Tube Tape and reel
voltage current p g sty Picked from the Picked from the p
1/2-pin side 3/4-pin side
60V 500mA AQY412S AQY412SX AQY412SZ 1 tube contains:
el BT 120mA | SOP4-pin AQY410S AQY410SX AQY410SZ 100 pes. 1,000 pcs
dual use 1 batch contains: ! :
400V 100mA AQY414S AQY414SX AQY414SZ 2,000 pcs.

* Indicate the peak AC and DC values.

Note: For space reasons, the three initial letters of the part number “AQY”, the surface mount terminal shape indicator “S” and the packing style indicator “X” or “Z” are not
marked on the relay. (Ex. the label for product number AQY412SX is 412)

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY412S8 | AQY410S AQY414S Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) \ 60V 350 V 400 V
Output Continuous load current I 05A 0.12 A 0.1A Peak AC, DC
Peak load current Ipeak 15A 0.3A 0.24 A 100ms (1 shot), VL. =DC
Power dissipation Pout 300 mW
Total power dissipation Pr 350 mwW
1/O isolation voltage Viso 1,500 V AC
Temperture Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqy41s: 010611J
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GU SOP 1 Form B (AQY410S)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQY412S | AQY410S | AQY414S Remarks
Typical 0.9 mA
LED operate (OFF) current yp. IFoff IL = Max.
Maximum 3 mA
Input LED reverse (ON) current Minimum | 04 mA IL = Max
P Typical Fon 0.85 mA : :
Typical 125V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve Ir =50 mA
Maximum 15V
Typical 10 180Q 26 Q IF=0mA
On resistance - Ron IL = Max.
Output Maximum 250 25Q 350 Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak 1A VL = Max.
Typical 0.9 ms 0.52 ms 0.47 ms =
Operate (OFF) time* yp- Toft | Ie _ 0 mA = 5mA
Maximum 3ms 1ms IL = Max.
Typical 0.21 ms 0.23 ms 0.28 ms =
Transfer Reverse (ON) time* Myp' Ton 1 y | :: _ EA;T;A —0mA
characteristics aximum ms ms .
X Typical 0.8 pF f=1 MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Operate (OFF) time vs. ambient
characteristics characteristics temperature characteristics
Allowable ambient temperature: Measured portion: between terminals 3 and 4; LED current: 5 mA; Load voltage: Max.(DC);
—40°C to +85°C LED current: 0 mA; Continuous load current: Max.(DC)
Continuous load current: Max.(DC)
700 30 2
4
600 ,/ ®
25 £
Yy
< AQY412S o AQ Y414&/ % 15 /
- 500 @& e E
2 o] 412
5400 \\ 2 —T | ~1T AQv4108 5
] N\ S = 2 ! 4 4
5300 N IS © AQY414S /)
N g P L~
10 o AQY410S
200 05 |1 ~
AQY410S . —=
100 : — 5
/‘-\QY4 4S8 — AQY412S
1 1
-
0-40 20 0 20 40 60 808 100 0 40 20 0 20 40 60 8085 100 0 -40 20 0 20 40 60 8085100
——— Ambient temperature, °C ———> Ambient temperature, °C Ambient temperature, °C
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GU SOP 1 Form B (AQY410S)

4. Reverse (ON)time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

1.0

[%2]

Eos8

£

z \

g 0.6 N

24 \\

804 \\\A\Q 414S

30

o

‘ 02 \\\\\
: AQY412S | | L

‘ ‘ AQY410S

o ||

-40 20 0 20 40 60 8085100
Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics

Sample: All types;

Load voltage: Max.(DC);

Continuous load current: Max.(DC)
5

LED operate (OFF) current, mA
(]

//

L—1
//

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics

Sample: All types;

Load voltage: Max.(DC);

Continuous load current: Max.(DC)
5

LED reverse (ON) current, mA
w

[%2]
©)
2 =
- g
L1 ]
1 — i
[
0

40 20 0 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
> 44
) ~
©
213 Et\
§_ \\\
9 1.2 H
° N ~ 50mA
g \\\§~ 30mA
=14 I~ ~20mA
I~ ™~ 10mA
\‘ 5mA
1.0
=
0

40 20 0 20 40 60 8085
Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
140 ‘ ‘ ‘

<
£ O TRGvai08
. 100
£ P4
o 80
£ 4
S 60 A
° 4 /4
[ % // AQY414S
3 25 245105 LA | | |
05 1 15 2 25
/'/ 20— Voltage, V 7|
~ -40
7/ -60
-80
/ -100
120
140

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

0.6
AQY412S
< 7
@70.4
3
0.2
-1 -0.5 0.5
Voltage, V
/ -0.2
-0.4
/
/
-0.6

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Ambient temperature: 25°C 77°F

< 10°
3
o
5
o
& 10°
g
o
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2
T AQY410S
;;’ 10° AQY414S
O /—-
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0 20 40 60 80 100

— Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Ambient temperature: 25°C 77°F

-
Q

-
o

-
Q

AQY4128

-
54

Off state leakage current, A

107

107
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—— Load voltage, V

10.Operate (OFF) time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
3.0

n
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N
=}

\ AQY412S

\
\\| seve
L

0 10 20 30 40 50 60
— LED forward current, mA

o

o

——— Operate (OFF) time, ms

I
3

11.Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
0.6

o
3

o
'S

AQY410S
AQY414S

o
w

Reverse (ON) time, ms

=}
(M)
\

AQY412S8

o

0 10 20 30 40 50 60
LED forward current, mA

12-(1). Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
120

jare
o
o

o)
o

D
o

N
o

AQY414S
\_

0 10 20 30 40 50 60
Applied voltage, V

\ AQY410S

——— Output capacitance, pF

n
o

12-(2). Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
600

[$)]
o
o

S
o
o

- n @W
o o o
o o o
/"

AQY4128

——— Output capacitance, pF

T—

0 10 20 30 40 50 60
Applied voltage, V
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- PhotoMOS Relays
Normally closed 4
Panasonic SOP6-pin type GU SOP 1 Form B

ideas for life of 400V load voltage (AQV414S)

FEATURES

6.3 44 1. Miniature SOP6-pin package 3. Controls low-level analog signals
y%\% 21 The device comes in a small SOP PhotoMOS relays feature extremely low
’ - measuring (W) 4.4 x (L) 6.3 x(H) 2.1 mm closed-circuit offset voltage to enable
(W) .173x (L) .248x(H) .083 inch approx. control of low-level analog signals without

CAD Data 25% of the volume and 50% of the distortion.
footprint size of DIP type. 4. Low-level off state leakage current
mm inch (DIP) (SOP) of max. 1 pA

Approx. 25%

1 6 Volume
o—| L3 -
.E i@ @ TYPICAL APPLICATIONS

* Telephones
—o Approx. 50% * Measuring instruments

Footprint + Computers
@ — <§§§> * Industrial robots

* High-speed inspection machines

2. Low on-resistance (typ. 26 Q) for
normally-closed type

This has been achieved thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
Diffused and Selective Doping) method.

Cross section of the normally-closed type of
power MOS
Passivation membrane .
Source electrode Gate electrode méirlr;t?ndg'ate
membrane
M Gate
oxidation
i ? { g membrane
Yoee
Drain
electrode
Output rating* Part No. Packing quantity
Tape and reel packing style
Load Load Package )
Tube packing style Picked from the Picked from the Tube Tape and reel
voltage current e g
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC ) 75 pcs.
dual use 400V 100mA SOP6-pin AQV414S AQV4148X AQV414SZ 1 batch contains: 1,000 pcs.
1,500 pcs.

* Indicate the peak AC and DC values.
Note: For space reasons, only “V41S” is marked on the product. The two initial letters of the part number “AQ” and the packing style indicator “X” or “Z” have been omitted.
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GU SOP 1 Form B (AQV414S)

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | Type of connection AQV414S Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 400V
A 0.10 A .
Output Continuous load current I B 0.11A /é\’cccz)ncr(l)en(;]t‘l;r:i:;:eaDIEAC, pe
C 0.12 A
Peak load current Ipeak 0.3A A connection: 100 ms (1 shot) V.= DC
Power dissipation Pout 450 mW
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

PhotoMOS

Item Symbol | Type of connection AQV414S Remarks
Typical 0.6 mA
LED operate (OFF) current ypllca |Foft — m .= Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon — .= Max.
Typical 0.55 mA
Typical 125V (1.14 V atlr =5 mA
LED dropout voltage yp. Vr — ( 2 ) Ir== 50 mA
Maximum 15V
Typical 26 Q IF=0 mA
- Ron A .= Max.
Maximum 50 Q Within 1 s on time
Typical 20Q IF=0mA
On resistance Ron B IL = Max.
Output Maximum 250 Within 1's on time
Typical 100 lF=0mA
- Ron C IL = Max.
Maximum 1250 Within 1 s on time
Off state leakage current Maximum ILeak — 1 pA IF =5 mA, VL= Max.
Typical 0.47 ms =
Operate (OFF) time* YPK Tor — 7= 0 mA = 5 mA
Maximum 1.0 ms Vi = Max.
. Typical 0.28 ms IF= 5 mA — 0 mA
R ON) time* Ton —
Transfer everse (ON) time Maximuam 1.0ms Vi = Max.
characteristics Tvocal 0B oF
ca . =
1/0 capacitance ypl. Ciso — P f j MHz
Maximum 1.5 pF Ve=0V
Initial I/C isolation resistance | Minimum Riso — 1,000 MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Unit
mA

Item Symbol Recommended value

Input LED current I 5

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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GU SOP 1 Form B (AQV414S)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A
140

n
o

(=]
o

/

Load current, mA

/

B
[=]

n
o

0—40 -20 0 20 40 60 8085100

—> Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;

LED current: 0 mA;

Continuous load current: 100 mA (DC)
50

40

30 L

On resistance, Q

-40 -20 0 20 40 60 8085
Ambient temperature, °C

3. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5 mA;

Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)
1.0

o
®

N

\

Operate (OFF) time, ms

o
o

-40 -20 0 20 40 60 8085
—> Ambient temperature, °C

4. Reverse (ON)time vs. ambient temperature
characteristics
LED current: 50 mA;
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
1.0

AN

N

o
™

N

/

o
»

N

[

—— Reverse (ON) time, ms

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

5

LED operate (OFF) current, mA
w

—

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

5

LED operate (ON) current, mA
w

LT
/
//
40 -20 0 20 40 60 8085
— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA;
Ambient temperature: 25°C 77°F

15 100
< / < 107
- = 180 <
214 € / 5
& Jsomal £ 60 / 5
© =}
S ZSQA\\\ O +40 ® 106
213 oA~ / 210
3 5mA\Q§\\ 20 3
812 \\\Q\ 5 -4 -3 -2 -1 8
5 1 2 3 4 5 2
2 \\\\\ /_20‘4 T % .
a ~{ ~ // || Voltage,v o 10
—4 11 ~ )
N -40 e
N | b
/ 60
1.0 / | .
+ / -so‘ 10
-100
020 20 0 20 40 60 8085100 0 20 40 60 80 100
—> Ambient temperature, °C — Load voltage, V
114
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GU SOP 1 Form B (AQV414S)

10.Operate (OFF) time vs. LED forward current 11.Reverse (ON) time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current: Load voltage: 400 V (DC); Continuous load current: Frequency: 1 MHz;
100 mA (DC); Ambient temperature: 25°C 77°F 100 mA (DC); Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
3.0 0.6 120
225 0 05 ‘5100
5 g :
£ ) =
=20 g 0.4 > £ 80
[ = ©
g 3 &
515 503 = 60 19}
g ‘ ® 2 g
o [ =1
§1.0 &o2 © 40 S
\ I o
<
‘ 0.5 \ 0.1 20 \ o
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
——— LED forward current, mA ——— LED forward current, mA — Applied voltage, V
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Panasonic

ideas for life

Normally closed 6-pin

type of 400V load voltage

FEATURES

1. Low on-resistance (typ. 26Q) for
normally-closed type

This has been achieved thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

C“ us

PhotoMOS Relays
GU 1 Form B

(AQV414)

3. High sensitivity and low on-
resistance

Can control max. 0.15 A load current with
5 mA input current.

4. Low-level off state leakage current
of max. 1 pA

Cross section of the normally-closed type of
power MOS

Passivation membrane
Source electrode Gate electrode

TYPICAL APPLICATIONS

Intermediate

insulating . .
mm inch membrane * Security equipment

Gaéet_ * Telephone equipment (Dial pulse)
oxidation . .

1 6 membrane * Measuring instruments

oO— —O0

. 3 :

o— i D —O Drain

3 4 electrode

o— —o N

2. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

distortion.
Part No.
Output rating* Packi tit
. . putrating Throug_h hole Surface-mount terminal acking quantity
1/0 isolation terminal
Package -
voltage Tape and reel packing style
Load Load ) - -
voltage | current Tube packing style Picked fromthe | Picked fromthe Tube Tape and reel
1/2/3-pin side | 4/5/6-pin side
1 tube contains:
AC/DC ) 50 pcs.
dual use 1,500 VAC | 400V | 120 mA | DIP6-pin AQV414 AQV414A AQV414AX AQV414AZ 1 batch contains: 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQV414(A) Remarks
tion
LED forward current I3 50 mA
Inout LED reverse voltage VR 5V
P Peak forwrd current IFp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 400 V
A 0.12A )
Continuous load current I B 0.13A A connectlonl. Pgak AC,DC
Output B, C connection: DC
c 0.15A
Peak load current Ipeak 0.3A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tsig —40°C to +100°C ~40°F to +212°F
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GU 1 Form B (AQV414)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Iltem Symbol | connec- AQV414(A) Condition
tion
Typical 1.0 mA
LED operate (OFF) ypIF;a lror o m IL= 120 mA
current Maximum 3.0mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon — I.=120 mA
Typical 0.95 mA
Typical 1.25V (1.14 V at Ir= 5 mA
LED dropout voltage yp|. Vr — ( s ) IF= 50 mA
Maximum 1.5V
Typical 26 Q IF=0mA 8
. Ron A .= Max. s
Maximum 50 Q Within 1 s on time S
Typical 200 IF= 0 mA 2
On resistance ] Ron B I.= Max. o
Output Maximum 25Q Within 1 s on time
Typical 10 Q IF= 0 mA
K Ron C .= Max.
Maximum 1250 Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak — 1 A VL= 400 V
- Typical 0.47 ms IF=0mA — 5mA
Operate (OFF) time Maximarn Toft — 10ms L =120 mA
. Typical 0.28 ms IF=5mA — 0 mA
Reverse (ON) time* Ton —
Transfer ©ON) Maximum 1.0 ms IL =120 mA
characteristics Sy~ 0B oF
. ypica 8p f=1MHz
1/0 capacitance Ciso —
P Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500 VDC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item

Symbol

Recommended value

Unit

Input LED current Ir

5

mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.

For more information, see page 80.
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GU 1 Form B (AQV414)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A
140

120

N

100 N
80 \

60 N

Load current, mA

40

20

0-40 20 O 20 40 60 8085100

—> Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;

LED current: 0 mA;

Continuous load current: 120 mA (DC)
60

50

40

On resistance, Q

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

3. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5mA;

Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)
1.2

21.0

ime, m
o
@

N

Operate (OFF) ti

\

o

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

4. Reverse (ON)time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)
1.2

-
o

o
®

N
»

\\

/

[——

——— Reverse (ON) time, ms
o
o
/ '

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)
5

LED operate (OFF) current, mA

e

LT
_//

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)
5

LED reverse (ON) current, mA

L~

—
//

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
1,1.4
o 50mA.
= 30mA>\
213 20m/:\\‘\
5 10mA
%1 2 5"‘A\\\\§
(] N
oS N N ~
3 \>\§~
ERN ~—
~
~
1.0
0 -40 20 0 20 40 60 8085100

— Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
120

80 /
60 /

N
o
=]

|

|

|
=
S
N
~

N Current, mA ]|

Oy
S
A
&

g 49
7/ 720 —"Voltage, V—|

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Ambient temperature: 25°C 77°F

o

o

o

Off state leakage current, A

o

o

20 40 60 80 100
— Load voltage, V

10.Operate (OFF) time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F
3.0

N
&

n
=}

-
o

——— Operate (OFF) time, ms
(4]

o
3

N

10 20 30 40 50 60
——— LED forward current, mA

11.Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F

1.2

1.0

0.8

0.6

Reverse (ON) time, ms

10 20 30 40 50 60
— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

120

o
o

o]
o

fo2]
o

——— Output capacitance, pF

n B
o o
[

N

10 20 30 40 50 60
——— Applied voltage, V
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Panasonic

ideas for life

mm inch

s 308
« (308 s

Normally closed
DIP8-pin type
of 400V load voltage

FEATURES

1. Approx. 1/2 the space compared
with the mounting of Two 1 Form B
PhotoMOS units

O S s Y e I

Two 1 Form B units

O ©
LI

I N Ry W

2 Form B type

2. Applicable for 2 Form B use as well

as two independent 1 Form B use
3. Controls load currents up to 0.13 A
with an input current of 5 mA

4. High speed switching: operate time

typ. 0.46 ms

5. Extremely low closed-circuit offset
voltages to enable control of small
analog signals without distortion

c“‘ us

PhotoMOS Relays
GU 2 Form B

(AQWA414)

TYPICAL APPLICATIONS

* High-speed inspection machines
» Telephone equipment
» Computers

PhotoMOS

Output rating* Part No.
Packi tit;
Through hole Surface-mount terminal acking quanty
Package terminal
Load Load Tape and reel packing style
voltage current .
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 400V | 100 mA | DIP8-pin AQW414 AQW414A AQW414AX AQW414AZ 1 batch contains: 1,000 pcs
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW414(A) Remarks
LED forward current I3 50 mA
Inout LED reverse voltage Vr 5V
npu
P Peak forward current 53 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 400 V
Continuous load current I 0.1A(0.13A) Pe.alk AC, DC )
Output (): in case of using only 1 channel
Peak load current Ipeak 0.3A 100 ms (1 shot), VL. = DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 1,500 VAC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstag —40°C to +100°C —40°F to +212°F
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GU 2 Form B (AQW414)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQW414(A) Condition
Typical 0.7 mA
LED operate (OFF) current yp. IFoff I = Max.
Maximum 3 mA
Input LED reverse (ON) current Minimum | 04 mA IL = Max
P Typical Fon 0.64 mA : :
Typical 125V (1.14V at Ir =5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 1.5V
Typical 260 IF=0mA
On resistance - Ron I.= Max.
Output Maximum 50 Q Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak 1 pA Vi = Max.
. Typical 0.46 ms IF=0mA — 5mA
O te (OFF) time* T
perate ( ) time Maximum off Tms IL = Max.
Typical 0.40 ms =
Transfer Reverse (ON) time* yp. Ton IF = 5mA —» 0mA
;g Maximum 1ms I = Max.
characteristics
. Typical 0.8 pF f=1 MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current Ir

5

mA

H For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

LED current: 0 mA;
Continuous load current: 100 mA (DC)

3. Operate (OFF) time vs. ambient
temperature characteristics
LED current: 5 mA;

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

140 Using only 1 channel 60 12
| AN o
120 N 50 E1.0
E 100 Using 2 channels o] E
= N \\ g 40 cos
£ 80 \\ g L ]
o \\\ 8 30 206 //
g 60 c // o] /
a \ o I o A
20 O 04 —
40
20 10 0.2
0
40 20 0 20 40 60 8085100 0 40 20 O 20 40 60 8085 0 40 20 O 20 40 60 8085
——— Ambient temperature, °C —— Ambient temperature, °C ——— Ambient temperature, °C
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GU 2 Form B (AQW414)

4. Reverse (ON)time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)
1.2

-
o

o
©

o
o

Reverse (ON) time, ms

/

\\

0.2 ~— N

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)
5

LED operate (OFF) current, mA
(5]

2

1 /,//
—T —]

0

40 20 0 20 40 60 8085
— Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)
5

LED reverse (ON) current, mA
w

(70}
2 (@)
=
1 = ]
L—T =
" o

0

40 20 0 20 40 60 8085
—> Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
>
¢ 1.4
g’ 50mA
5 |ama
218 [omA ]
3 10mA\\\\
%1_2 5mA\‘ \\\\\
S N I~
w14 _—
\\
1.0
=
020 20 0 20 40 60 8085100

—— Ambient temperature, °C

8. Currentvs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F

120

o
o

/

l!

|
@
(=]

Current, mA

P

)

[IR=]
N

O

or

A

G

N
3

3 4 5
-ZQ —Voltage, V—|

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

-
o

-
o

Off state leakage current, A

0 20 40 60 80 100
— Load voltage, V

10.Operate (OFF) time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
3.0

N
&l

n
=}

-
o

Operate (OFF) time, ms

-
o

0.5 \

10 20 30 40 50 60
—— LED forward current, mA

11.Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
1.2

210

Reverse (ON) time
o
[+

I
~

10 20 30 40 50 60
— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

120

-
o
o

@
o

D
o

Output capacitance, pF

IS
o

/

0 10 20 30 40 50 60
— Applied voltage, V

ds_x615_en_aqw414: 010611J

121



Panasonic

ideas for life

Both NO and NC contacts
incorporated in a small
SOP8-pin package

FEATURES

1. Normally open and normally closed
contacts in a SOP package

The device comes in a miniature SOP
measuring (W) 4.4 x (L) 9.37 x (H) 2.1
mm (W) .173x (L) .369x (H) .083 inch —

S (AQW612S)

c“‘ us

PhotoMOS Relays
GU SOPForm A &B

21

(AQW610S)

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion

mm inch approx. 38% of the volume and 66% of 5. Low-level off-state leakage current
the footprint size of DIP type. of max. 1 pA
LU Iy (DIP) (SOP)
2 }4/ [@ 7 Approx. 38%
O— +—0
s 6 Volume TYPICAL APPLICATIONS
o— ——0
4 }4/ [1@ s ’ @ « Power supply
o NO e « Measuring equipment
Approx. 66% * Security equipment
Footprint . Telephone. equment.
- » Computer input machines
* Industrial robots
2. 60V type couples high capacity * High-speed inspection machines
(0.45A) with low on-resistance (typ.
1Q) (AQW612S).
3. Applicable for 1 Form A1 Form B
use as well as two independent
1 Form A and 1 Form B use
Output rating* Part No. Packing quantity
Load Load Package . . y : Tape and reel packlr.lg style . . el
voltage current ube packing style Picked from the Picked from the ube ape and ree
1/2/3/4-pin side 5/6/7/8-pin side
60V 450mA AQW612S AQW6B12SX AQW612SZ 1 tube contains:
AC/DC ) 50 pcs.
dual use SOP8-pin 1 batch contains: 1,000 pes.
350V 100mA AQW610S AQW610SX AQW610SZ2 ’
1,000 pcs.
* Indicate the peak AC and DC values.
Note: The packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW612S AQW610S Remarks
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 350 V
. Peak AC, DC
Output Continuous load current I 0.45A (0.55A) 0.1A(0.13A) () in case of using only 1a or 1b, 1 channel
Peak load current Ipeak 1.5A 0.3A 100 ms (1 shot), V. = DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 1,500 V AC
e Operating Topr —40°C to +85°C —40°F fo +185°F Non-condensing at low temperatures
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F

122
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GU SOP Form A & B (AQW610S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW612S | AQW610S Condition
Typical 0.9 mA
LED operate current ypl'ca IFon m IL = Max.
Maximum 3 mA
Input LED reverse current Minimum | 0.4 mA IL = Max
P Typical P 0.8 mA : :
Typical 125V (1.14V at I =5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 1.5V
Typical 10 180 IF=5mA (N.O.)
) IF=0mA (N.C.)
On resistance Ron I = Max @
Output Maximum 250 250 Within 1 s on time g
IF=0mA (N.O.) ie]
Off state leakage current Maximum ILeak 1 pA IF=5mA (N.C.) _8
Vi = Max. o
X Typical Ton (N.O.) 0.65 ms (N.O.), 0.9 ms (N.C.) 0.28 ms (N.O.), 0.52ms (N.C.) [Ir=0mA - 5mA
Operate time* - _
Maximum | Torr (N.C.) 3.0 ms 1.0 ms IL = Max.
Reverse time* Typical Torr (N.O.) 0.08 ms (N.O.), 0.2 ms (N.C.) 0.04 ms (N.O.), 023 ms (N.C.) [lIr=5mA — 0mA
Transfer Maximum | Ton (N.C.) 1.0ms 1.0 ms IL = Max.
characteristics Tvoical 0BoF
1/0 capacitance yp|f:a Ciso =P f:j MHz
Maximum 1.5 pF Ve=0V
Initial 1/0O isolation resistance Minimum Riso 1,000 MQ 500V DC
*Operate/Reverse time
1) N.O. 2) N.C.
Input
Input

Output Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I3 5 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

13.Load current vs. ambient temperature 14.0n resistance vs. ambient temperature 15.0perate time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, LED current: 5 mA;
—40°F to +185°F 7 and 8; LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
600 . . : . : 50 2.0
AQW612S (Using only 1 channel) —— [Between terminals 5 and 6(N.O.) ——[Between terminals 5 and 6(N.0.)
\ === |Between terminals 7 and 8(N.C.) ===|Between terminals 7 and 8(N.C.)
500 | AQW612S 1 N
< (Using 2 channels) o 40 0 16 Py
E \ @ E ’ /
< 400 ] g ,7
2 S 30 =12 4
3 2 g .~
5300 ™ e AQWE10S A 5 AGWBI2S g ’
@ \ c / 3 /\ . 4
o L4 ’
= N O 20 i O 08 TP vaetas
200 == - L. /
] === -1 - /
AQW610S (Using only 1 channel) —— - ,:E
_H_\ // -r /
100 [AQWET0S 10 04 ==
Using 2 channels) o o
( f ) N AQWe12s — A‘QW61OS
0 T
40 20 0 20 40 60 808 100 °™0 20 o0 20 40 60 &8 920 20 0 20 40 60 808
Ambient temperature, °C Ambient temperature, °C —— Ambient temperature, °C
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GU SOP Form A & B (AQW610S)

16.Reverse time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

1Oor—T—T——T—T T T T
= Between terminals 5 and 6(N.O.)
=== Between terminals 7 and 8(N.C.)
» 0.8
£
[
£
<06
4 ~
2 AN
@ N
To04 S
AQWE12S s AQWE10S
r ‘fi\_ S | —T
02 maLE By
{ T = =f._
P — =i
~—
0 40 20 0 20 40 60 8085100

——— Ambient temperature, °C

17.LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5 T T T T T I
= Between terminals 5 and 6(N.O.)
< === Between terminals 7 and 8(N.C.)
E 4
g
o
3 3 /
Q
©
2
o 2 A i
o / ”¢
4 / ®
'f
1 A .1
= -~

AY

-
/,—

-
=

40 20 O 20 40 60 8085

Ambient temperature, °C

18.LED reverse current vs. ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

T T T T T
= |Between terminals 5 and 6(N.O.)
=== |Between terminals 7 and 8(N.C.)

N

LED reverse current, mA
w

//// P
-
1 1= =
e
—‘:1—’—
===
40 20 O 20 40 60 8085

Ambient temperature, °C

19.LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
o)
g 1.4
©°
>
5 b\
213 T~
Q
g \b\\
' \\ N 50mA
N \\\§~ 3omA
\ T
1.1 ~20mA
\\N 10mA
™ 5mA
1.0
0

40 20 0 20 40 60 8085
——— Ambient temperature, °C

20-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T 140
—Betweentermina\LmO ya
5and 6(N.0) ) / K

= = = Between terninals ~,1 00 s
|| 7and8(N.C) 80 y
= 60 4
=40
o? 20.
25 -2 -15 -1 -05
0.5 15 25
20 [ [Voltage, V™|
4[\
I I [ leodt—"t—f 1 1 |
)’ 8(0)-
2,
p/Ammm
v A AQW610S
(AR
140

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

—0.6
= Between terminals

5and6(N.0) / e
= = = Between terminals 0.4 L

7and8(\C) ’ /
< // AQW612S
0.21—A¢

- 05 0 0.5
4 Voltage, V
Y02

21-(1). Off state leakage current vs. load
voltage characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T T T

10° . Between terminals 5 and 6(N.O.) _|
< = == Between terminals 7 and 8(N.C.)
H
3
210°
©
X
©
<
Q
©
®10° AQW610S
= - -
o I R ) ek Xl ) sl

e
10"
0 20 40 60 80 100

Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T T T
10° . Between terminals 5 and 6(N.O.) _|
< = == Between terminals 7 and 8(N.C.)
H
3
210°
©
X
©
<
2
g0 AQW612S
172}
- e —————— e
o
L |
10”4
4
0 20 40 60 80 100

Load voltage, V

22.Operate time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

5 T T T T T
— Between terminals 5 and 6(N.O.)
=== Between terminals 7 and 8(N.C.)
w 4
€
o)
€
= 3
2
©
g AQW610S
o 2 /1 }
]
[ S AQW612S
b
S
R T e
0 =

=
0 10 20 30 40 50 60
— LED forward current, mA

23.Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

24.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

05 T T T T 500 T — T
— Between terminals 5 and 6(N.O.) = Between terminals 5 and 6(N.O.)
==+ Between terminals 7 and 8(N.C.) W === Between terminals 7 and 8(N.C.)
0 04 2400
E 8
: 5 b
= ‘c I
003 AQW610S g300 1y
5 I At e b b 5] \
3 Rl 5 \
T02 | ---"“"“"“ £200 f+
1
AQW612S © \
o1 100 \ AQWe128
B B e Y —AQW610S /
0 '~ - - o -
0 0 10 20 30 40 50 60 0 10 20 30 40 50 60
—— LED forward current, mA Applied voltage, V
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Panasonic

ideas for life

mm inch 4.

incorporated in a
DIP8-pin package

Both NO and NC contacts

FEATURES

1. Approx. 1/2 the space compared
with the mounting of a set of
1 Form A and 1 Form B PhotoMOS
relays
2. Applicable for 1 Form A1 Form B
use as well as two independent
1 Form A and 1 Form B use
3. Controls load currents up to 0.13 A
with 5 mA input current
Extremely low closed-circuit offset
voltages to enable control of small

c“‘ us

PhotoMOS Relays
GU Form A & B

(AQW614)

TYPICAL APPLICATIONS

* High-speed inspection machines
» Telephone equipment

» Computers

» Sensing equipment

PhotoMOS

1 8 analog signals without distortion
o—| N.C.[—f—o0 .
5 }4/ qg 5 5. Stable on-resistance
o— —oO
3 6
o— ——o
s [ 3208 s
Output rating* Part No.
Packi tit
Through hole Surface-mount terminal acking quanty
terminal
Load Load Package Tape and reel packing style
voltage current . p p g Sty
Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 400V | 100 mA | DIP8-pin AQW614 AQW614A AQWB14AX AQW6E14AZ 1 batch contains: 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW614(A) Remarks
LED forward current I3 50 mA
Inout LED reverse voltage VR 5V
u
P Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 400 V
Peak AC, DC
Continuous load current I 0.1A(0.13A) (): in case of using only 1a or 1b,
Output 1 channel
Peak load current Ipeak 0.3A 100 ms (1 shot), V. = DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 1,500 V AC Between input and output/between
contact sets
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - —
Storage Tsig —40°C to +100°C —40°F to +212°F

ds_x615_en_aqw614: 010611J
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GU Form A & B (AQW614)

2. Electrical characteristics (Ambient temperature: 25°C )
Iltem Symbol AQW614(A) Condition
Typical 0.9 mA
LED operate current yplf:a IFon (N.O.) m I =100 mA
Maximum Irorr (N.C.) 3mA
Minimum Irott (N.O.) 0.4 mA
| t LED t I.=100 mA
npu reverse curren Typical Iren (N.C.) 0B mA L m
Typical 1.25V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 27 Q IF=5mA (N.O.)
. lF=0mA (N.C.)
On resistance Ron _
Maxi 50 0 I =100 mA
Output aximum within 1 s on time
IF=0mA (N.O.)
Off state leakage current Maximum ILeak 1pA IF=5mA (N.C.)
VL =400V
Overate time* Typical Ton (N.O.) 0.28 ms (N.O.) 0.43 ms (N.C.) IF=0mA — 5 mA
perate time Maximum | Ter (N.C.) 1 ms I = 100 mA
Transf Reverse time* Typical Tor (N.O.) 0.04 ms (N.O.) 0.3 ms (N.C.) F=5mA 0 mA
ransfer Maximum Ton (N.C.) 1ms IL =100 mA
characteristics Tvoical 08 oF
1/0 capacitance yplf:a Ciso =P f= 1 MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC
*Operate/Reverse time
1) N.O. 2) N.C
Input
Input
Output Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value Unit

Input LED current Ir

5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

3. Operate time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)

140 Usi 7 m T 60 T T T T T ™1 1.2 T T T T T ™1
Sing only 1 channe — Between terminal 5 and 6 (N.O.) — Between terminal 5 and 6 (N.O.)
| AN === Between terminal 7 and 8 (N.C.) === Between terminal 7 and 8 (N.C.)
120
N 50 0 1.0
! £ v
é 100 Using 2 channels a < y
= NN g 40 L E£o08 -
g NCIN 5 L~ T ~
5 80 ANV z 4 o R
5] \ ‘® 30 o Q06 -
o N 9] - P
g 60 c =--" £ r
S N <] L g Lo’
20 = 204 > A
40 S _1.- //
20 10 0.2
0
40 20 O 20 40 60 8085100 0 -40 -20 0 20 40 60 8085 0 40 20 O 20 40 60 8085
——— Ambient temperature, °C — Ambient temperature, °C —> Ambient temperature, °C
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GU Form A & B (AQW614)

4. Reverse time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
1.2 T T T T T —
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)

-
o

o
0
-

o
)

Reverse (ON) time, ms
ra

I

IS
4

4

o

S
r

1

~—

40 20 0 20 40 60
— Ambient temperature, °C

8085

5. LED operate current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)

6 T T T T T 1

E — Between terminal 5 and 6 (N.O.)
- === Between terminal 7 and 8 (N.C.)

€ 5
o
5
o
T 4
[T
[
Q
g 3
5
5
a2 7
ﬂ &"

1 //

=—=F""
=
0

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED reverse current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

6 T T T T T ™1
< — Between terminal 5 and 6 (N.O.)
E» === Between terminal 7 and 8 (N.C.)
‘g 5
3
2 4
o
=S
3 3
[
>
[
e 2 :
| /

=7
1 Pﬂf‘—
]
0

40 20 0 20 40 60
—> Ambient temperature, °C

8085

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 14
S ~
©
§13 \\t
§ \\\\
512 \\\ —— ~oon
© ~ m.
a \\\ 4
o T SomA
1.1 OmA
S~ 1omaA
% 5ma
1.0
020 =20 0 20 40 60 8085

Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F

1 Between terminal —

< 7 and 8
E 100 (v.c)
€-80

o y/

5-60

© "0 / Between terminal
|

T

2

| JJ [5and6 (N.O)
I 1
oo 13 43
-20 —Voltage, V —
// _4d oltage
(
/N
/AR
-10‘0

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

< 10°
g
[
3
(o)
2 10¢
X
[+
2
% | | Between terminal 7 and 8 (N.C.)|__|
12}
§ 100 y
Pzl
( Be}weqn te‘rmin‘al 5‘and‘6 (l\{.O.)
ool L L LT T T

0 20 40 60 80 100
— Load voltage, V

10.Operate time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

3.0 T T T T 1
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)

[d
o

o
=}

-
o

——— Operate (OFF) time, ms
o -
o o

1
1
1
T
“

\}

J

\]
~__--

10 20 30 40 50 60
— LED forward current, mA

11.Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

0.6
—_— ‘Betwee‘zn term‘inal 5 a‘nd 6 (l\;.O.)
=== Between terminal 7 and 8 (N.C.)

I
3]

1N
IS

L=

Reverse (ON) time, ms
o
(]
\

o
N

o

10 20 30 40 50 60
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
120

— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)

00

@
o

[22]
o

Output capacitance, pF

N
o
——m==d==-T-"

n
o
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,
Vi

g e

10 20 30 40 50 60
— Applied voltage, V
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- . : Photo elays
Panasonlc Small SOP4-pin type with GU SE)'\I?’O’IS IR:l)yrm A

short circuit protecting

ideas for life (Latch type) Short Circuit Protection (AQY210KS)
v FEATURES TYPICAL APPLICATIONS
169 -*'7231 1. Short circuit protection (Latch type) * Modem and telephone equipment
W.dss When the output current exceeds a fixed * Measuring and testing equipment
amount, it is cut and the off state is * Security equipment
CADD maintained. The relay can be restored by * Industrial equipment
atd e turning off the input current and then « Traffic signal control
mm ine turning it back on.
2. Miniature SOP4-pin package
1 4 3. Controls low-level analog signals
7 iDj— — 4. Low-level off state leakage current
5 3
TYPES
Output rating* Part No. Packing quantity
Tape and reel packing style
Pack
vlt;ﬁ:ge Ct?ra;t ackage Tube packing style Picked from the Picked from the Tube Tape and reel
1/2-pin side) 3/4-pin side
1 tube contains:
d’:(a:ll 3?6 350V 120mA | SOP4-pin AQY210KS AQY210KSX AQY210KSZ ] ba:cohoc’;cnstéms: 1,000 pes.
2,000 pcs.

* Indicate the peak AC and DC values.
Note: For space reasons, only “210K” is marked on the product. The three initial letters of the part number “AQY”, the surface mount terminal shape indicator “S” and the
packing style indicator “X” or “Z” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY210KS Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 350V
Output Continuous load current I 0.12A Peak AC, DC
Power dissipation Pout 300 mW
Total power dissipation Pr 350 mW
1/0 isolation voltage Viso 1,500 V AC
L Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits
Storage Tstg —40°C to +100°C —~40°F to +212°F
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GU SOP 1 Form A Short Circuit Protection (AQY210KS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY210KS Condition
Typical 1.1 mA
LED operate current ypllca IFon m IL = Max.
Maximum 3.0 mA
Minimum 0.3 mA
Input LED turn off current - IFoff It = Max.
Typical 1.0 mA
Typical 1.32V (1.13V at Ir =5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 23.50 lF=5mA
On resistance - Ron IL =120 mA
Maximum 350 Within 1's on time 8
) IF=0mA =
Off state leakage current Maximum ILeak 1pA Vi =350 V S
Output Minimum 160 mA Cen 'nco_
- F=5m,
Over current Cut off current Typllcal Ishut 200 mA Within 20ms on time
protection Maximum 240 mA
S : IF=5mA
Detection time Typical Tshut 50us VL = 350 VV DC short circuit
. Typical 0.7 ms IF=5mA
Turn on time* - Ton _
Maximum 2ms IL = Max.
Typical 0.07 ms =
Transfer Turn off time* P - Toff Ir = 5mA
- Maximum 1ms IL = Max.
characteristics oAl 0B oF
. ypica 8 p f=1MHz
I/O capacitance Ciso
P Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off

Input

Output

time

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item

Symbol

Recommended value

Unit

Input LED current I3

5

mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.

B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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GU SOP 1 Form A Short Circuit Protection (AQY210KS)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
140

120

N

LN

N

o
<]

60

Load current, mA
o)
o
4

40

20

-40 -20 0 20 40 60 8085 100
Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load current: Max.(DC)
50

40

30

On resistance, Q

20

-40 -20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics
LED current: 5 mA;

Continuous load current: Max.(DC)
5

EN

Turn on time, ms

-40  -20 0 20 40 60 8085
Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA;

Continuous load current: Max.(DC)
0.5

I
IS

o
)

Turn off time, ms

o
)

0.1

40 20 0 20 40 60 8085
—— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Continuous load current: Max.(DC)

5
<
E 4
1
o
3
03
©
[
&
g ° C
a LT
LT
1
//

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Continuous load current: Max.(DC)

5

<

E 4

g

e

3 o

=

S]

£

2

82

- /’
1 ///

//

-40 -20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output

at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

15 T 200

< < 10°
> E-150 =
[} 4 ~— E / o

2 ~—_ £-100 / 5 10°
S s~ e / S
Z Q\ - T 50 =
2 4

= o~ \\\ [~ 50mA -6 -4 2 0 g1’
L2 ~~50mA 0 2 4 6 o
©

a \\\ S~ L 50 —| Voltage,V__| ® 10°
o ~— 20mA o

- 11 \\ / o T
~—_ 10mA / 100 /
™ 5mA / 10 f
1.0 -150
= 1 0 12
-200 0 20 40 60 80 100
-40 20 0 20 40 60 8085 100
— Ambient temperature, °C Load voltage, V
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GU SOP 1 Form A Short Circuit Protection (AQY210KS)

10.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4; Load
voltage: Max.(DC); Continuous load current:Max.(DC);

Ambient temperature: 25°C 77°F

15
(2]
g
g 1
£
<
o
£
=]
05
0
0 10 20 30 40 50

—— LED forward current, mA

11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics
Measured portion: between terminals 3 and 4; Load Measured portion: between terminals 3 and 4;
voltage: Max.(DC); Continuous load current:Max.(DC); Frequency: 1 MHz; Ambient temperature: 25°C 77°F
Ambient temperature: 25°C 77°F
0.2 200
w
Q
20.15 @ 150
g s
E ko]
- ©
= [=%
° o1 8 100 1)
— | S S
0.05 50 2
\ o
0 0
0 10 20 30 40 50 0 10 20 30 40 50
—— LED forward current, mA — Applied voltage, V

13.Cut off current vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA, within 20ms on time

300

250

200

150

Cut off current, mA

100

50

-40

20 0 20 40 60
Ambient temperature, °C

8085

14.Detection time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max.(DC);
300

250

200

150

Detection time, us

100

N

50

40 20 0 20 40 60 8085
Ambient temperature, °C
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GU SOP 1 Form A Short Circuit Protection (AQY210KS)

What is short circuit protection latch type?

When the load current exceeds Output voltage and output current
specifications, the short circuit protection characteristics
function kicks in and completely cuts off V-I characteristics of PhotoMOS relay

the load current, thus turning off the relay. with short circuit protection circuit
The short circuit protection inside the
PhotoMOS relay instantaneously

(typ. 50 us) and completely cuts of the
load current.

This protects any circuits that follow the
PhotoMOS relay from excess current.
There is almost no heating of the
PhotoMOS relay, which prevents it from

Output current

becoming damaged. To restore the Output voltage

function of the relay turn off the input

current and then turn it back on. Operation chart

In order to operate the short circuit 5mA

protection function, ensure that the input Eterlglinput J L
current is at least Ir = 5 mA. 0

Occurrence of — Abnormal current

short circuit current

120mA
Relay output
current
0

Normal relay operation

The short circuit current The relay operates normally
Detection time detection device latches when the input current is reset.
(approx. 50 us) when the relay is off. If the output section shorts even after

the input current is reset, it will latch
when the short circuit current is
detected again and the relay turns off.
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CAD Data
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Short circuit protection
(Non-latch type)
only for DC load

FEATURES

1. Protects Circuit from excess current
The short circuit protection function
prevents the continued flow of short
current. After short current is detected,
load current is monitored, and if the load
returns to normal, the relay returns to
normal operation.

2. No need for fuses, polyswitches, or
other protectors

The built-in short circuit protection
function eliminates the need for
overcurrent protectors, reducing
mounting costs and space requirements.
3. High capacity

Can control up to 0.5A (60V DC) load
current.

L\
PhotoMOS Relays
GU 1 Form A

Short Circuit Protection (AQV112KL)

TYPICAL APPLICATIONS

* Industrial equipment
« Traffic signal control
* Security equipment

Part No.
Output rating* Through hole . Packing quantity
Packace terminal Surface-mount terminal
Load Load 9 Tape and reel packing style
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains:
. 50 pcs.
DC only 60V 500 mA | DIP6-pin AQV112KL AQV112KLA AQV112KLAX AQV112KLAZ 1 batch contains: 1,000 pcs.
500 pcs.

*Indicate the DC values.

Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQV112KL(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 7 to 60V
Output Continuous load current I 05A Peak AC, DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC
- Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F
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GU 1 Form A Short Circuit Protection (AQV112KL)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQV112KL(A) Condition
Typical 0.8 mA
LED operate current yp - IFon IL =100mA
Maximum 10 mA
Minimum 0.3 mA
Input LED turn off current - IForf IL=100mA
Typical 0.7 mA
Typical 1.35V (1.17 V at Ir = 10 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 0.55Q =
On resistance ypllca Ron le _ 10 mA
Maximum 200 It = Max.
Typical 5V
Output Load short circuit detection voltage yp - VisHT IF =10 mA
Maximum A%
) IF=0mA
Off state leakage current Maximum ILeak 1pA Vi = Max.
Typical 2.0ms IF=10 mA
Turn on time* Ton IL=100 mA
Maximum 5.0 ms Vi=10V
Typical 0.1 ms IF=10 mA
Transfer Turn off time* Toft I =100 mA
characteristics Maximum 1.0 ms V=10V
Typical 0.8 pF =
1/0 capacitance ypl Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off

Input

Output

Ton

time

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current I

10

mA

H For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.

For more information, see page 80.
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GU 1 Form A Short Circuit Protection (AQV112KL)

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
—40°F to +185°F LED current: 10 mA; Load current: Max.(DC) LED current: 10 mA; Load voltage: 10V (DC);
Load current: 100 mA
600 2 5
500
4
<
£ \\ i 1.5 E
£ 400 g g N
o N 5 £ N\
g N0 2 = 3TN Q
< 300 N g 1 5 N =
g N = E] \ g
i o) Eo2 — L. o
200 |_— T <
[y o
0.5
100 1
0 0 0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 40 -20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
LED current: 10 mA; Load voltage: 10 V (DC); Load current: 100 mA Load current: 100 mA
Load current: 100 mA (DC)
0.3 3 3
0.25 < 25 < 25
g 5 =
- g o
ué 0.2 5 2 s 2
= o °
4= =
So.15 s 15 g 15
E: & 3
8 1 g 1
0.1 w — w —
L—T //
0.0 // 4//
5 0.5 0.5 —=—
0 0 0
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
—— Ambient temperature, °C —— Ambient temperature, °C —— Ambient temperature, °C
7. Off state leakage current vs. load voltage 8. Current vs. voltage characteristics of output 9. LED dropout voltage vs. ambient
characteristics at MOS portion temperature characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 1 and 2;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F LED current: 10 to 50 mA
10° 1.5
0.6
<
g 107 04 // Z 14
= (=)
3 < o1
o 10° £ 02 S \\
2 15 2 13 HES —
= 5 1.
§ 100 3 o g E\\ ™~
. i
@ 0.2 a 1l ~ |
£ 107 y o~ —T~s0ma
o | et \\\ 1
— -0.4 ~ | 20mA
1 / 1.1 =
10 10mA
0.6
"
0 20 30 40 50 60 - 05 0 05 2020 0 20 40 60 8085

Voltage, V

Load voltage, V

Ambient temperature, °C

ds_x615_en_aqv112kl: 010611J 135



GU 1 Form A Short Circuit Protection (AQV112KL)

10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC); Load current: 100 mA (DC); Load voltage: 10 V (DC); Load current: 100 mA (DC); Frequency: 1 MHz; Ambient temperature: 25°C 77°F
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
5 0.2 500
4 L‘LL 400
2 2015 8
@ 3 @ s
£ E § 300
§ 2 AN § 0.1 g
2 = £ 200
1 o \
0.05
100 ™~
\
0 —
R 0
o0 20 8 40 50 %0 20 30 40 50 0 10 20 30 40 50 60
——— LED forward current, mA ——— LED forward current, mA Applied voltage, V
13.Short circuit peak current vs. time 14.Short current monitoring interval vs. time
characteristics characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
LED current: 10 mA; Load resistance: 0; LED current: 10 mA; Load resistance: 0;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
4 o 30
£
< T
- >
£ 35 § 25
g £
[=)
£ 3 £ 2
s
s 25 g 5 - V=60V
T =
s 2 3 10
@ WPy § / Vi=24V
L= /
1.5 V=24V » 5 -
ﬁvt:eov V=12V
090 20 30 40 50 60 %96 20 30 40 50 60
Time, S Time, S
What is short circuit protection Non-latch type?
If the load current reaches a Operation chart (Non-latch type)
predetermined overcurrent level, the
output-side short circuit protection Input Current
function cuts off the load current. It then ‘ ! ‘
monitors the load current, and if it returns : @ Load short detected : :
to normal, automatically recovers to | / [ [
. | | |
normal relay operation. |
In order to operate the short circuit |
protection function, ensure that the input |
Output Current

current is at least I = 10 mA.

‘ (@ Function operation
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- Photo elays
Panasonic | winatre soparintype NETETSAER AN

- - with current limiting "
ideas for life Current Limiting (AQY210LS)
» FEATURES TYPICAL APPLICATIONS
169 173 1. Current limiting function * Telephone equipment
2.1 .
W 083 To control an over current from flowing, * Modem 8
- the current limit function has been » Measuring equipment s
realized. It keeps an output current at a %
CAD Data constant value when the current reaches o

mm inch a specified current limit value.
2. Enhances the capability of surge
resistance between output terminals
4 The current limit function controls the ON
time surge current to enhance the
capability of surge resistance between
3 output terminals.
3. Small SOP4-Pin package
The device comes in a super-miniature
SO package 4-Pin type measuring (W)
4.3%(L) 4.4x(H) 2.1 mm (W) .169x(L)
.173x(H) .083 inch
4. Controls low-level analog signals
5. Low-level off state leakage current

TYPES

Output rating* Part No. Packing quantity

Tape and reel packing style

Load Load Package Tube packing style i i Tube Tape and reel
voltage current p g sty Picked from the Picked from the p

1/2-pin side 3/4-pin side

1 tube contains:

AC/DC . 100 pcs.
dual use 350V 120mA | SOP4-pin AQY210LS AQY210LSX AQY210LSZ 1 batch contains: 1,000 pcs.

2,000 pcs.

* Indicate the peak AC and DC values.

Note: For space reasons, only “210L” is marked on the product. The three initial letters of the part number “AQY”, the surface mount terminal shape indicator “S” and the
packing style indicator “X” or “Z” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY210LS Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 350 V
Qutput | Continuous load current I 0.12A Peak AC, DC
Power dissipation Pout 300 mW
Total power dissipation Pr 350 mW
1/0 isolation voltage Viso 1,500 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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GU SOP 1 Form A Current Limiting (AQY210LS)

2. Electrical characteristics (Ambient temperature: 25°C )
Iltem Symbol AQY210LS Condition
Typical 1.2 mA
LED operate current yp. IFon IL = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED turn off current - IFoff IL = Max.
Typical 1.1 mA
Minimum 1.25 (1.14 V at Ir = 5 mA)
LED dropout voltage - % IF =50 mA
Typical 15V
Typical 200 IF=5mA
On resistance - Ron IL = Max.
Maximum 250 Within 1 s on time
Output IF=0
Off state leakage current Maximum ILeak 1pA Vi = Max.
Current limit Typical — 0.18 A IF=5mA
. Typical 0.5ms IF=5mA
T time* T
urm on time Maximum o 2.0ms It = Max.
Typical 0.08 ms =
Transfer Turn off time* ye - Toft Ie _ 5 mA
- Maximum 1.0ms IL = Max.
characteristics
. Typical 0.8 pF f=1MHz
1/O capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500 VDC

*Turn on/Turn off

time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current Ir

5

mA

H For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works techn

For more information, see page 80.

ical representative.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature:

—40°C to +85°C

140

-
n
o

N

-
o
o

Load current, mA
@
o

60
AN
40
20
0
-40 -20 0 20 40 60 8085 100

——> Ambient temperature, °C

2. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC)

Continuous load current: Max.(DC)

50

3.0
o 40 25
g g
5 2.0
3 30 g
g L =
= o
o] // e ®
20 L 5
/ =
L 1.0
10
05
0
20 20 0 20 40 60 8085 ok

Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

—
//

I

0 20 40 60 8085
Ambient temperature, °C
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GU SOP 1 Form A Current Limiting (AQY210LS)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)
0.5

o
IS

o
w

Turn off time, ms

o
S

°
o

\\\
T

40 20 0 20 40 60 808
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Load voltage: Max.(DC);

Continuous load current: Max.(DC)
5

LED operate current, mA

P

//

40 20 0 20 40 60 8085
— Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Load voltage: Max.(DC);

Continuous load current: Max.(DC)
5

LED turn off current, mA

e

1 /
LT
__//

40 20 0 20 40 60 8085
——— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
g 14
o]
S b\
21 N
3
3 N
Sys Q\
£1.

I~ N 50mA
ot \\\§\ 30mA
a I ~

1.1 ~ 20mA
\QN 10mA
™~ 5mA
1.0
0 -40 -20 0 20 40 60 8085

— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

T
< 100
€
= 80 I
c
2 60 I
3 /
O 40
[ 20l A
5 4 3 2 -1
349
20 A Voltage, V|
40
I -60
I 80
100
1

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

<10
g
d
5
o
S10°
©
4
[+
@
2
S
510°
=
(] —
P
U
10
0 20 40 60 80 100

— Load voltage, V

10.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
1.2

1.0

0.8

Turn on time, ms

|
|
o\
L

0 10 20 30 40 50 60

——— LED forward current, mA

11.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
0.12

o
o

e
o
=

©
o
=)

Turn off time, ms

o
o
i

o
=}
IS

0 10 20 30 40 50 60

—— LED forward current, mA

12.0Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

200

Output capacitance, pF

0 10 20 30 40 50
Applied voltage, V

What is current limit?

When a load current reaches the
specified output control current, a current
limit function works against the load
current to keep the current a constant
value.

The current limit circuit built into the
PhotoMOS relay thus controls the
instantaneous load current to effectively
ensure circuit safety.

This safety feature protects circuits
downstream of the PhotoMOS relay
against over-current.

But, if the current-limiting feature is used
longer than the specified time, the
PhotoMOS relay can be destroyed.
Therefore, set the output loss to the max.
rate or less.

» Comparison of output voltage and
output current characteristics

V-I Characteristics

Output current —

Output voltage —
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ideas for life

4.78

4
188 6252
< S
3.2
F 126

4.78

DIP4-pin type with
current limiting and
reinforced insulation

FEATURES

1. Current Limiting Function

To control an over current from flowing,
the current limit function has been
realized. It keeps an output current at a

PhotoMOS Relays

GU 1 Form A
Current Limiting (AQY210HL)

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

N 6.4 . .
188~ 352 constant value when the current reaches distortion.
128, a specified current limit value. 5. High sensitivity and low on-
2. Enhances the capability of surge resistance
resistance between output terminals 6. Low-level off state leakage current
CAD Data The current limit function controls the ON
mm inch time z&:_rge ;:urrent to gnhancebthe
capability of surge resistance between
output terminals. TYPICAL APPLICATIONS
1 . R . .
oI f_g 3. Reinforced msqlatlon qf 5,009 \' * Telephone equipment
i j More than 0.4 mm internal insulation * Modem
5 3 distance between inputs and outputs.
o— 0 Con-forms to EN41003, EN60950
(reinforced insulation).
Part No.
Output rating* Packi tit
1/0 utputrating Th{ough hole Surface-mount terminal acking quantity
. f erminal
isolation Package Tape and reel packing style
voltage Load Load ) : b p : g sty
volta Tube packing style Picked from the | Picked from the Tube Tape and reel
ge | current - S
1/2-pin side 3/4-pin side
1 tube contains:
AC/DC [ Reinforced ) 100 pcs.
dualuse | 5000y | 350V [120mA | DIP4-pin AQY210HL AQY210HLA | AQY210HLAX | AQY210HLAZ | .\ " omt . 1,000 pcs.
1,000 pcs.

*Indicate the peak AC and DC values.
Note: For space reasons, only “210HL” is marked on the product. The three initial letters of the part number “AQY”, the surface mount terminal shape indicator “A” and the
packing style indicator “X” or “Z” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY210HL(A) Remarks
LED forward current I3 50 mA
Input LED reverse voltage VR 5V
Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 350V
Output | Continuous load current I 0.12A Peak AC, DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tsto —40°C to +100°C —40°F to +212°F
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GU 1 Form A Current Limiting (AQY210HL)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQY210HL(A) Condition
Typical 1.2mA
LED operate current ypllca IFon m IL = Max.
Maximum 3.0mA
Minimum 0.4 mA
Input LED turn off current - IFoff IL = Max.
Typical 1.1 mA
Minimum 1.25(1.14 V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Typical 1.5V
Typical 200 lF=5mA
On resistance - Ron IL = Max.
Maximum 25Q Within 1's on time 8
Output i IF =0 mA =
Off state leakage current Maximum ILeak 1uA VL= Max. S
Current limit Typical — 0.18 A IF=5mA _8
Turn on time* Typical T 0.5ms =5 mA o
u i
Maximum . 2.0ms IL = Max.
i Typical 0.08 ms IF=5mA
T ff time* To
Transfer urn oftfime Maximum " 1.0 ms IL = Max.
characteristics Tvocal 0B oF
ica . =
1/0 capacitance ypl Ciso P f j MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol Recommended value Unit
Input LED current I 5t0 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4; LED current: 5 mA; Load voltage: Max.(DC);
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC) Continuous load current: Max.(DC)
Continuous load current: Max.(DC)
200 50 25
40 2
< 150 f 2
- o -
] s g
£ \ % 30 £ 15
3 N g L 5
5 100 N = L L
I} c £
S N © 20 — A e
— -
h // /
50 —T L~
10 0.5
0 0 0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
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GU 1 Form A Current Limiting (AQY210HL)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)
0.25

0.2

0.15

Turn off time, ms

0.1

0.05

40 20 0 20 40 60 808
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Load voltage: Max.(DC);

Continuous load current: Max.(DC)
5

/

LED operate current, mA

b

_,/

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Load voltage: Max.(DC);

Continuous load current: Max.(DC)
5

LED turn off current, mA
N

[y

40 20 0 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
g 14
s \
S1s \‘Q
3
2 \\\
S 1o Q\
° I~ ~
50mA
n \\\§~ 3oma
4 ~_ Iy
1.1 ~ 20mA
\\~ 10mA
1.0 I~ 5mA

-40 -20 0 20 40 60 80 85
——— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
140
% 100
80 /
60
40
20

Current,

o1
2N
w

2 -

2 83 4 5
~ Voltage,

-40
-60

-100
-120
-140

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

< 10°
g
[
5
o
& 10°
©
=
[
©
Q
IS
» 10°
=
o]
___—-———‘
10
0 20 40 60 80 100

Load voltage, V

10.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
3

25

Turn on time, ms

N—

0 10 20 30 40 50 60
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
0.2

14
o

©

Turn off time, ms

0.05

0 10 20 30 40 50 60
—— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50

40

30

AN

0 10 20 30 40 50
Applied voltage, V

Output capacitance, pF

What is current limit?

When a load current reaches the
specified output control current, a current
limit function works against the load
current to keep the current a constant
value.

The current limit circuit built into the
PhotoMOS relay thus controls the
instantaneous load current to effectively
ensure circuit safety.

This safety feature protects circuits
downstream of the PhotoMOS relay
against over-current.

But, if the current-limiting feature is used
longer than the specified time, the
PhotoMOS relay can be destroyed.
Therefore, set the output loss to the max.
rate or less.

» Comparison of output voltage and
output current characteristics

V-I Characteristics

Output current —

Output voltage —
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Panasonic

ideas for life

Two output type with
current limiting and
reinforced insulation

PhotoMOS Relays

GU 2 Form A
Current Limiting (AQW210HL)

FEATURES

1. Current Limiting Function

To control an over current from flowing,
the current limit function has been
realized. It keeps an output current at a

6. High sensitivity and high speed
response.

Can control max. 0.12 A load current with
5 mA input current. This enables fast

PhotoMOS

986 &4 consta.n.t value whep the current reaches operation speed of typ. 0.5 ms
. (09 a specified current limit value. 7. Low-level off state leakage current
e 2. Enhances the capability of surge
resistance between output terminals
The current limit function controls the ON
time surge current to enhance the TYPICAL APPLICATIONS
mm inch capability of surge resistance between » Telephone equipment
output terminals. * Modem
3. Reinforced insulation of 5,000 V
] 3 More than 0.4 mm internal insulation
?H}/V QEJ distance between inputs and outputs.
3 6 Con-forms to EN41003, EN60950
T}d/ [15—: (reinforced insulation).
> I 4. Applicable for 2 Form A use as well
as two independent 1 Form A use.
5. Controls low-level analog signals
TYPES
Part No.
Output rating* ThrouQ.h hole Surface-mount terminal Packing quantity
/0 isolation Package terminal :
voltage Load Load . Tape and reel packing style
voltage | current Tube packing style Picked fr(?m t_he Picked fr(?m t.he Tube Tape and reel
1/2/3/4-pin side | 5/6/7/8-pin side
1 tube contains:
dﬁgl’ Bge ;gg‘gﬂ;";’g 350V |100mA | DIP8-pin | AQW210HL | AQW210HLA | AQW210HLAX | AQW210HLAZ |, batig Pos. ins. | 1:000 pos.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW210HL(A) Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 350 V
Output Continuous load current I 0.1A(0.12A) Fi:ai:/?:(a;sggf using only 1 channel
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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GU 2 Form A Current Limiting (AQW210HL)

2. Electrical characteristics (Ambient temperature: 25°C )
ltem Symbol AQW210HL(A) Condition
Typical 1.2mA
LED operate current yp. IFon IL = Max.
Maximum 3.0 mA
Minimum 0.4 mA
Input LED turn off current - IFoff IL = Max.
Typical 1.1 mA
Minimum 1.25(1.14 V at Ir = 5 mA)
LED dropout voltage - 3 IrF =50 mA
Typical 15V
Typical 200 IF=5mA
On resistance - Ron IL = Max.
Maximum 25Q Within 1 s on time
Output ] IF=0mA
Off state leakage current Maximum ILeak 1uA VL = Max.
Current limit Typical — 0.18 A IF=5mA
. Typical 0.5ms IF=5mA
T time* T
urm on time Maximum o 2.0ms It = Max.
Typical 0.08 ms =
Transfer Turn off time* yp. Toit I _ 5mA
- Maximum 1.0 ms IL = Max.
characteristics
. Typical 0.8 pF f=1MHz
1/O capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial 1/O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem Symbol Recommended value Unit
Input LED current Ir 5t0 10 mA

H For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, 7 and 8; LED current: 5 mA; Load voltage: Max.(DC);
LED current: 5 mA; Load voltage: Max. (DC) Continuous load current: Max.(DC)
Continuous load current: Max.(DC)
200 50 3
25
< a 40
E 150 Qé" E
S 2
g \\ 3 30 £
© 8 - =
7 100 < ‘\ £ L L1 5 15
3 SN © 20 o Ei ,
\\ LT 1 /
50 L
10 L
0.5 e
0-40 20 0 20 40 60 808 100 0 40 -20 0O 20 40 60 808 0 40 20 O 20 40 60 8085

Ambient temperature, °C Ambient temperature, °C

Ambient temperature, °C
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GU 2 Form A Current Limiting (AQW210HL)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max.(DC);

Continuous load current: Max.(DC)
0.3

0.25

0.2

0.15

Turn off time, ms

N

40 20 0 20 40 60 808
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Load voltage: Max.(DC);

Continuous load current: Max.(DC)
5

3 /
/

LED operate current, mA

[y

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Load voltage: Max.(DC);
Continuous load current: Max.(DC)

LED turn off current, mA

5
4
3
/
2 3
=
S
1 o
=
1 o
0
40 20 O 20 40 60 808

Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
s 14
g I~
? 18 EQ\
3 SN
Q
g 12 I
E \\\\\\ 50mA
3 I~ [ 30ma
~ ~
\\~ 10mA
™~ 5mA
1.0
0

40 20 O 20 40 60 80 85
— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F
140

% oo
80 /

60

40

20

Current,

5 -4 3 -2 o

2 3 4 5
20 ~Voltage, V |
-40
-60
-80
-100
-120
-140

T~

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

< 10°
13
[
5
o
&10°
©
x
@
ko]
I
©
@ 10°
=
9)
_—-—“—_
10™
0 20 40 60 80 100

Load voltage, V

10.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
3

25

Turn on time, ms

N—

10 20 30 40 50 60
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
0.2

©
&

o

Turn off time, ms

0.05

0 10 20 30 40 50 60
—— LED forward current, mA

12.0Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

Output capacitance, pF

50

40

30

)
BN

~

T ~——

0 10 20 30 40 50
—— Applied voltage, V

What is current limit?

When a load current reaches the
specified output control current, a current
limit function works against the load
current to keep the current a constant
value.

The current limit circuit built into the
PhotoMOS relay thus controls the
instantaneous load current to effectively
ensure circuit safety.

This safety feature protects circuits
downstream of the PhotoMOS relay
against over-current.

But, if the current-limiting feature is used
longer than the specified time, the
PhotoMOS relay can be destroyed.
Therefore, set the output loss to the max.
rate or less.

» Comparison of output voltage and
output current characteristics

V-I Characteristics

Output current —

Output voltage —
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Panasonic

ideas for life

High cost-performance
DIP4-pin type with
reinforced insulation

PhotoMOS Relays

GU-E 1 Form A
(AQY210EH)

FEATURES TYPICAL APPLICATIONS
4.78 6.4 1. Reinforced insulation of 5,000 V * Modem
188~ 252 More than 0.4 mm internal insulation  Telephone equipment

\Qj 3.2
126

[ | 4.78 64
188~ -~ J50
™ 2.9

distance between inputs and outputs.
Con-forms to EN41003, EN60950
(reinforced insulation).

2. Controls low-level analog signals

* Security equipment
* Sensing equipment

- PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

mm el istortion.
3. High sensitivity and low on-
; resistance
o—] f—é Can control max. 0.13 A load current with
{Dj 5 mA input current.
2 5] 3 Low on-resistance of typ. 25Q
o o (AQY211EH).
4. Low-level off state leakage current
of max. 1 pA
Part No.
. - Output rating Thr°u9.h hole Surface-mount terminal Packing quantity
1/0 isolation terminal
Package -
voltage Load Load Tape and reel packing style
voltage current Tube packing style Picked T“"T”he Picked ,frorf‘the Tube Tape and reel
1/2-pin side 3/4-pin side
30V 1,000 mA AQY211EH AQY211EHA | AQY211EHAX | AQY211EHAZ
acioe | Reinforced 60V 550 mA AQY212EH AQY212EHA | AQY212EHAX | AQY212EHAZ | 1 tu?gocontaiﬂs
einforce! . pcs.
dual use 5000 V 350V 130 mA | DIP4-pin AQY210EH AQY210EHA | AQY210EHAX | AQY210EHAZ 1 batch contains: 1,000 pcs.
400 V 120 mA AQY214EH | AQY214EHA | AQY214EHAX | AQY214EHAZ 1,000 pcs.
600 V 50 mA AQY216EH AQY216EHA | AQY216EHAX | AQY216EHAZ

*Indicate the peak AC and DC values.
Note: For space reasons, the initial letters of the part number “AQY”, the surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked
on the relay. (Ex. the label for product number AQY211EHAX is 211EH)

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | AQY211EH(A) | AQY212EH(A) | AQY210EH(A) | AQY214EH(A) | AQY216EH(A) Remarks
LED forward current IF 50mA
LED reverse voltage VR 5V
Input =
neu Peak forward current Irp 1A IfDUIS?alt-:Itzo’r =0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) Vi 30V 60V 350 V 400 V 600 V
Continuous load current I 1A 0.55 A 0.13A 0.12A 0.05 A Peak AC, DC
Output
P peak load current Ipeak 3A 15A 0.4 A 0.3A 0.15A 179 ms (1 shot),
Power dissipation Pout 500mwW
Total power dissipation Pr 550mwW
1/0 isolation voltage Viso 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F E&”{;;’;iigflﬁgsat
limit:
mes Storage T —40°C to +100°C 40°F 10 +212°F
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GU-E 1 Form A (AQY210EH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol [ AQY211EH(A) | AQY212EH(A) | AQY210EH(A) | AQY214EH(A) | AQY216EH(A) Condition
Typical 1.2mA
LED operate current ypl.ca IFon m IL.=Max.
Maximum 3.0mA
Minimum 0.4mA
Input LED turn off current - IFoff l.=Max.
Typical 1.1mA
Typical 1.25 (1.14 V at I[F=6mA)
LED dropout voltage - Ve IF=50mA
Maximum 1.5V
Typical 0.250Q 0.850Q 180 260 520 [F=5mA
On resistance Ron l.=Max.
Output Maximum 0.5Q 2.5Q 250 350 120Q Within 1 s on time 8
. IF=0mA =
Off state leakage current Maximum ILeak 1uA Vi=Max. S
- o
) Typical 1.5ms 1ms 0.5ms IF=5mA c
T time* Ton
urm on time Maximum ° 5ms 4ms 2.0ms li=Max. =
Typical 0.1 0.05 0.08 0.04 =
Transfer | 1y off time* yp|f:a Toft ms ms ms ms lF_5mA
character- Maximum 1.0ms li=Max.
istics Typical 0.8pF =
I/O capacitance yp. Ciso P f ‘l_MHZ
Maximum 1.5pF Ve =0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I3 5t0 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1-(1). Load current vs. ambient temperature 1-(2). Load current vs. ambient temperature 1-(3). Load current vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F —40°F to +185°F —40°F to +185°F
200 1.2 0.07
9 0.06
< AQY211EH \
£ 150 < N < 0.05
= AQY210EH £ 08 N § | aqvaieeH | N\
£ : \ 3 3 004 AN
I AQY214EH NI\ S 06 N =i \\
o N c 0 N 14
© o o
8§ \\ = AQY212EH | N N J 003 NS
N 0.4
N .
50 y 0.02
02 0.01
0 0 0
40 20 0 20 40 60 8085100 40 20 O 20 40 60 8085 100 40 20 O 20 40 60 8085 100
Ambient temperature, °C — Ambient temperature, °C — Ambient temperature, °C
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GU-E 1 Form A (AQY210OEH)

2-(1). On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

50
o 40
g
% 30 AQYZwL
2 LT -
I |1 L
§ % _—1 AQqv210eH
—— //
L1
—
10
0

40 20 0 20 40 60

8085

—— Ambient temperature, °C

2-(2). On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

2
G 15
Q
g v
©
7 AQY212EH//
o 1 =
o] //
//
05 >
AQY211EH_|_~T
0

-40  -20 0 20 40 60

8085

— Ambient temperature, °C

2-(3). On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

100

80

AQY216EH //

60 -

//

On resistance, Q

40—~

20

0

-40  -20 0 20 40 60

8085

— Ambient temperature, °C

3-(1). Turn on time vs. ambient temperature

characteristics

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

3-(2). Turn on time vs. ambient temperature

characteristics

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

4-(1). Turn off time vs. ambient temperature

characteristics

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

25 4 0.25
35
2 0.2
g g 3 e
) @ 5
g g AQY211EH @
=15 = 25 E 015
c c =
c g 2 5 AQY210EH, AQY214EH
E AQY210EH, AC Y214EH/’ E € .
1 P 15 T AQY212EH £ 01
/ .—-———/ | N
1 - T ~——
05 — AQY216EH| 0.05
0.5 L — —
0 0 0
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
4-(2). Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Sample: All types; Load voltage: Max. (DC); Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
0.5 5 5
<
E E
» 0.4 - 4 = 4
5 2 5
£ 3 3
£ ,
£ 0.3 1;:‘3 3 /r 5 3 L
c g 5
E] AQY211EH o =
F 02 g 2 // 8 2
- -
‘ \ S AQY212EH /
0.1 \\\< ~— 1 —S 1
' — —— ]
AQ\‘(216EH\§ T —
0
40 20 0 20 40 60 8085 %0 =20 0 20 a0 60 &® %0 =20 0 20 a0 60 &%
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. LED dropout voltage vs. ambient 8-(1). Current vs. voltage characteristics of 8-(2). Current vs. voltage characteristics of
temperature characteristics output at MOS portion output at MOS portion
Sample: All types; LED current: 5 to 50 mA Measured portion: between terminals 3 and 4; Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 1401— AQY210EH 15
£ 120
> < 100
. 1.4 c <_1
g 8180 / £ | aav21ien}”
£ ~ 3160 / g /
S 13 IS AQY214EH 305
Z § ~ 40 305 S
3
20
g 12 \\\ X 5 -4 3 2 03 02 01 0 ARGV 12EH
s N N 50mA i 2 3 4 ¢ 0 01 02 03
o \\\§\ gg: A 20 —\pitage, V // Voltage, V
o 7777§> Ny -40 A 05
. \ ~_ 20mA -
~_ 10mA 1% /
[~ 5mA -80 /
1.0 / 100 1
4 -120
040 20 0 20 40 60 808 140 15
— Ambient temperature, °C
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GU-E 1 Form A (AQY210EH)

8-(3). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

‘o.ou
<004 ,/
€ /
g
3 0.021—/
‘ AQY216EH
[

4 -3 -2 - 0o 1 2 3 4
Voltage, V

// -0.02
/ -0.04

-0.06

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

o
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o
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o
©

Off state leakage current, A

AQY214EH

| — T
L ——T"T [ AQv210EH |
1012
0 20 40 60 80 100

Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
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w
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g 100 =
& AQY216EH g
10 /’( AQY212EH ol
AQY211EH
10*13 |
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— Load voltage, V

10-(1). Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

3
25

(2]

5 Ll

g 2

E AQY210EH

= AQY214EH

E 15

E]

1
IS

0 AQY216EH
0 10 20 30 40 50 60

—— LED forward current, mA

10-(2). Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
3

o
n
a

— Turn on time, ms
o

o
N
al

\ AQY211EH
\\

N AQY212EH

0 10 20 30 40 50

—LED forward current, mA

11-(1). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.2

2 0.15

)

£

=

o

o 041

5 AQY210EH AQY214EH

E] ‘

\.//
0.05 AQY216EH

0

0 10 20 30 40 50 60
LED forward current, mA

11-(2). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.4
g2 03
@
£
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c 02
2
AQY211EH
0.1 T
AQY212EH___|__——
\—’—__T/_
0
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LED forward current, mA

12-(1). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50
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[o)
o
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g
& 30
Q
]
o
5
£ 20
3 AQY210EH
AQY214EH
10
|
o AQY216EH
0 10 20 30 40 50

Applied voltage, V

12-(2). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F
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Output capacitance, pF
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Applied voltage, V
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c“us (Standard type) C“US (Reinforced type)

= . PhotoMOS Relays
High cost-performance 4
Panasonlc DIP6-pin type, reinforced GU-E 1 Form A

ideas for life insulation available (AQV210E, AQV210EH)
FEATURES TYPICAL APPLICATIONS
1. Reinforced insulation of I/0 * High-speed inspection machines
isolation voltage 5,000V (Reinforced * Telephone equipment
insulation type) » Data communication equipment
2. Controls low-level analog signals » Computers

PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

distortion.
: 3. Stable on-resistance
CAD Data 4. Low-level off state leakage current

mm inch of max. 1 pA
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Part No.
Output rating* Packi tit;
uiput rating Through hole Surface-mount terminal acking quantity
. . terminal
1/O isolation Package -
Tape and reel packing style
Load Load Tube packing style Picked fi th Picked fi th Tube Tape and reel
voltage | current y! icked from the icked from the
1/2/3-pin side 4/5/6-pin side
Standard 350V | 130 mA AQV210E AQV210EA AQV210EAX AQV210EAZ 1 tube contains:
Ac/DC | 1,500 VAC [ 400V | 120 mA DIP6-pin AQV214E AQV214EA AQV214EAX AQV214EAZ 50 pcs. 1,000 pes
dual use [ Reinforced | 350V | 130 mA P AQV210EH AQV210EHA | AQV210EHAX | AQV210EHAZ | 1 batch contains: ’ pes:
5000V ["200V | 120 mA AQV214EH | AQV214EHA | AQV214EHAX | AQV214EHAZ | 500 Pes.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Sym- Type of
Item gol connec- AQV210E(A) AQV214E(A) AQV210EH(A) AQV214EH(A) Remarks
tion
LED forward current I 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 350 V 400 V 350V 400 V
A 0.13A 0.12A 0.13A 0.12A )
Continuous load current IL B 0.15 A 0.13A 0.15 A 0.13A /é\ Cgr;';iﬁ;‘::’:{o':fgkc'“c' De
Output C 0.17 A 0.15 A 0.17 A 0.15 A ' '
Peak load current I 04A 03A 04A 03A 3 Zrnection: 100 ms (1 shat),
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 VAC 5,000 V AC
e Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temp.
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F
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GU-E 1 Form A (AQV210E, AQV210EH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec-| AQV210E(A) AQV214E(A) AQV210EH(A) | AQV214EH(A) Condition
tion
Typical 1.1 mA 1.6 mA
LED operate current - IFon — IL = Max.
Maximum 3mA
Minimum 0.3 mA 0.4 mA
Input LED turn off current - IFort — IL = Max.
Typical 1.0 mA 1.5 mA
Typical 125V (1.14Vatlr=5mA
LED dropout voltage yp|. Vr — ( i ) IF =50 mA
Maximum 1.5V
Typical 230 300 230 300 IF=5mA 8
Ron A IL = Max. 2
Maximum 350 50 Q 350 50 Q Within 1 s on time o)
Typical 1150 2250 1150 2250 IF=5mA =
On resistance Ron B IL = Max. o
Maximum 17.5Q 25Q 17.5Q 25Q Within 1 s on time
Typical 6.0Q 11.3Q 6.0Q 11.3Q IF=5mA
Output Ren c IL = Max.
Maximum 8.8Q 125Q 8.8Q 125Q Within 1 s on time
IF=0mA
Output capacitance Typical Cout A 45 pF Ve=0V
f=1MHz
Off state leakage ) IF=0mA
current Maximum ILeak — 1 pA VL = Max.
Typical 0.5 0.7 = G
Turn on time* yp|f:a Ton _ ms ms |F_ 0mA — 5mA
Maximum 2.0 ms It = Max.
. Typical 0.05 ms IF=0mA — 5mA
Turn off time* - Toft — _
Transfer Maximum 1.0 ms IL = Max.
characteristics Typical 0.8 pF =
1/0 capacitance yp|.ca Ciso — oPp f 1 MHz
Maximum 1.5 pF Ve=0V
Initial VO isolation | yiym | Reo — 1,000 MQ 500 V DC
resistance

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item

Symbol

Recommended value

Unit

Input LED current

I

Standard type: 5
Reinforced type: 5 to 10

mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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GU-E 1 Form A (AQV210E, AQV210OEH)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection:A
140

AQV210E (H)
AQV214E (H)

n
o

AN
AN

o
S

Load current, mA

60
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q40 20 0 20 40 60 8085 100

Ambient temperature, °C

2. On-resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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40
[e]
o
£ ped
ki L~ | AQV210E (H)
] L1 /’
IS // 1
20 |- —
10
0

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

20
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4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
0.4

o
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Turn off time, ms
o
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5. LED operate current vs. ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5
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6. LED turn off current vs. ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

AQV210EH, AQV214EH

. |

LED turn off current, mA
w

1 AQV210E,AQV214E
/
//
-40  -20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types
LED current: 5 to 50 mA
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8. Current vs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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AQV210E (H
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9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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Load voltage, V
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GU-E 1 Form A (AQV210E, AQV210EH)

10-(1). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
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— LED forward current, mA

10-(2). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
25

20

Turn on time, ms

|
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. | 1 |
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——— LED forward current, mA

11-(1). Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
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PhotoMOS
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LED forward current, mA

11-(2). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
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12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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Panasonic

ideas for life

High cost-performance
DIP8-pin type with
reinforced insulation

PhotoMOS Relays

GU-E 2 Form A
(AQW210EH)

FEATURES TYPICAL APPLICATIONS
0.86 6.4 1. Reinforced insulation of 5,000 V * Modem
B0~ 052 . . . .
588 a2 More than 0.4 mm internal insulation  Telephone equipment
- 126 distance between inputs and outputs. * Security equipment

Con-forms to EN41003, EN60950

* Sensing equipment

(reinforced insulation).

2. Applicable for 2 Form A use as well
as two independent 1 Form A use

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable

6.4
9.86_~_ _~52,

.388 2o
s .
o~ i.wm

mminch  control of low-level analog signals without
distortion.
1 8 4. High sensitivity and high speed
;7}4/ qg—g response
;* H—Z Can control max. 0.14 A load current with

5 mA input current. Fast operation speed
of typ. 0.5 ms (AQW210EH).

5. Low-level off state leakage current
of max. 1 pA

« |30 s

Part No.
) ' Output rating Through hole Surface-mount terminal Packing quantity
1/0 isolation terminal
Package -
voltage Tape and reel packing style
Load Load Tube packing style Picked fi h Picked fi h Tube Tape and reel
voltage | current g sty icke rc')mtl e icke rqmt_ e
1/2/3/4-pin side | 5/6/7/8-pin side
60V [ 500 mA AQW212EH AQW212EHA | AQW212EHAX | AQW212EHAZ 1 tube contains:
AC/DC | Reinforced | 350V | 120 mA DIP8-pin AQW210EH AQW210EHA | AQW210EHAX | AQW210EHAZ 50 pcs. 1,000 pcs
dual use 5,000V 400V | 100 mA P AQW214EH AQW214EHA | AQW214EHAX | AQW214EHAZ | 1 batch contains: ' pes.
600V | 40 mA AQW216EH | AQW216EHA | AQW216EHAX | AQW216EHAZ 500 pes.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQW212EH(A) | AQW210EH(A) | AQW214EH(A) | AQW216EH(A) Remarks
LED forward current I 50mA
LED reverse voltage VR 5V
Input =100 Hz,
Peak forward current IFp 1A Duty factor = 0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) Vi 60V 350 V 400 V 600 V
Continuous load current I 0.5A 0.12A 01A 0.04 A (P)ea:rlj ﬁfs’eDo? using
(0.6 A) (0.14 A) (0.13 A) (0.05 A) :
Output only 1 channel
Peak load current Ipeak 15A 0.36 A 03A 0.15A 100 ms (1 shot),
Vi=DC
Power dissipation Pout 800mwW
Total power dissipation Pr 850mwW
1/0 isolation voltage Viso 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F t'\é?:’;‘;(:;‘ier;‘:ing atlow
limit:
mits Storage Tstg —40°C to +100°C —40°F to +212°F
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GU-E 2 Form A (AQW210EH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)
Item Symbol | AQW212EH(A) | AQW210EH(A) | AQW214EH(A) | AQW216EH(A) Condition
Typical 1.2mA
LED operate current ypllca IFon m IL.=Max.
Maximum 3.0mA
Minimum 0.4mA
Input LED turn off current - IFoff l.=Max.
Typical 1.1mA
Typical 1.25V (1.14 V at IF=5mA)
LED dropout voltage - Ve IF=50mA
Maximum 1.5V
Typical 0.830Q 18Q 260 520 IF=5mA
On resistance Ron l.=Max.
Output Maximum 2.5Q 25Q 35Q 1200 Within 1 s on time
) IF=0mA
Off state leakage current Maximum ILeak 1uA Vi=Max.
. Typical 1ms 0.5ms IF=5mA
Turn on time* Ton
Maximum ° 4ms 2.0ms li=Max.
Typical 0.08ms 0.04ms =
Transfer Turn off time* Myp - Toft m :;32?
characteristics aximum Jms .
X Typical 0.8pF f=1MHz
1/0 capacitance - Ciso _
Maximum 1.5pF Ve =0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Turn on/Turn off

time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item

Symbol

Recommended value

Unit

Input LED current

I3

5t0 10

mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works techn

For more information, see page 80.

ical representative.

REFERENCE DATA

1-(1). Load current vs. ambient temperature

characteristics
Allowable ambient temperature: —20°C to +85°C
—4°F to +185°F
| |
AQW210EH AQW214EH
< (using only 1 channgl) (using only 1 channel)
£ 150 t
N
S N\
< 100 \\k
& T } ‘\
S
AQW214EH \\
(using 2 channels) AQW210EH \
50 (using 2 channels)™N]
0
40 20 0 20 40 60 8085100

Ambient temperature, °C

1-(2). Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

—— Load current, A

0.8 ‘
07 AQW212EH
(using only 1 channel)
0.6 ‘ ‘ \
05 AQW212EH \\\
04 (using 2 channels) ™\ N.
NN

0.3 AN
0.2
0.1

0

40 20 O 20 40 60 8085 100

Ambient temperature, °C

1-(3). Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

—40°F to +185°F

0.07
0.06
AQW216EH
< (using only 1 channel)
£ 0.05 \
o
g 0.04 N
o AQW216EH N N
o (using 2 channels) \ \
—=0.03 ~\\
\
0.02
0.01
(-)40 -20 0 20 40 60 8085 100

— Ambient temperature, °C
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GU-E 2 Form A (AQW210EH)

2-(1). On resistance vs. ambient temperature 2-(2). On resistance vs. ambient temperature 2-(3). On resistance vs. ambient temperature
characteristics characteristics characteristics
Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC); LED current: 5 mA; Load voltage: Max. (DC); LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
50 2 100
o 4 ¢ 15 a 8
g g g
5 5 AQW214EH é // 5 o P L~
g @ AQW212EH b} AQW216EH_~~
3 < 1 // 3 //
S 2 — |~ awz1oeH 5 1 § sl
— > LT —
— 0.5
10 20
0
0 40 20 O 20 40 60 8085 -40 -20 0 20 40 60 8085 0-40 -20 0 20 40 60 8085
Ambient temperature, °C — Ambient temperature, °C Ambient temperature, °C
3. Turn on time vs. ambient temperature 4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient
characteristics characteristics temperature characteristics
Sample: All types Sample: All types Sample: All types; Load voltage: Max. (DC);
LED current: 5 mA; Load voltage: Max. (DC); LED current: 5 mA; Load voltage: Max. (DC); Continuous load current: Max. (DC)
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
3 0.3 5
25 0.25 £ 4
g 2 g 02 5
S 5} i
c 15 = c 015 ™ @ /
£ AQW212EH £ AQW212EH a
=} =3 o
N AQW210EH A 5’ n \\/ AQW210EH g ° g
1 —AQW214EH—{ > 0.1 N AQW214EHT T Y /
/
/ \\\ 1 //
0.5 0.05 |_—
A(‘]W21 6EH Ao\?lz ; GE‘H\a i |
=0 20 0 20 40 60 0% 20 20 0 20 40 60 &% O30 20 0 20 40 60 808
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
6. LED turn off current vs. ambient 7. LED dropout voltage vs. ambient 8-(1). Current vs. voltage characteristics of
temperature characteristics temperature characteristics output at MOS portion
Sample: All types; Load voltage: Max. (DC); Sample: All types; LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, 7 and 8;
Continuous load current: Max. (DC) Ambient temperature: 25°C 77°F
5 15 140
€ 120
< > £ 100
£ g " g La0 /
2 S s I~ 3 feof—f AQW214EH
3 > <~ 40
= 3 7 §- \\\\ I 00
c o 12 7\>§%§<7 5 4 3 -2 1
2 2 a \\\\\“ 50mA o2 3 4 ¢
a g, N~ \: 30mA 0 Voltage, V
- : TN K 20mA
™ 10mA ] -60
1 10 I~ 5mA I -80
L—T ’ -100
e T -120
20 20 0 20 40 60 8% 020 20 0 20 40 60 808 AQW210EH--140
——— Ambient temperature, °C —— Ambient temperature, °C
8-(2). Current vs. voltage characteristics of 8-(3). Current vs. voltage characteristics of 9-(1). Off state leakage current vs. load voltage
output at MOS portion output at MOS portion characteristics
Measured portion: between terminals 3 and 4; Measured portion: between terminals 3 and 4; Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
0.6 0.08
‘ < 10°
<os S
g / ©0.04 3
= 5 [ST
302 © 002 / ;f
|//Aawz1zEn ‘ |/mawz16EH -
] -05 0 05 6 4 2 0 2 4 5
Voltage, V 0.02 Voltage, V g 10°
0.2 bS] AQW214EH
/ -
/ / o AT Aqw210EH_]
04 -0.06 10
0.6 -0.08 0 20 40 60 80 100

Load voltage, V

156 ds_x615_en_aqw21eh: 010611J



GU-E 2 Form A (AQW210EH)

9-(2). Off state leakage current vs. load voltage

characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F

10°

10°

107

10°

Off state leakage current, A

AQW216EH

10" /‘, AOV\{212EH

10"

0 20 40 60 80
— Load voltage, V

100

10.Turn on time vs. LED forward current

characteristics
Sample: All types

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

3
25
g
e o)
= AQW210EH
s AQW214EH
S 15
'E \
1
\ AQW212EH AQW216EH
0.5
NS«
—
0 10 20 30 40 50 60

—— LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Sample: All types

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.2
2 0.15
¢
£
£ AQW210EH ()
° o1 AQW214EH (@]
5 =
= ]
0.05 LT nawerzeri [
N
AQW216EH
0 ||
0 10 20 30 40 50 60

LED forward current, mA

12-(1). Output capacitance vs. applied voltage

characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50
w
2 40
(0]
o
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s
& 30
Q
©
o
H
£ 20
o)
10 AQW210EH
Q AQW214EH
o L_AQW216EH]
0 10 20 30 40

Applied voltage, V

50

12-(2). Output capacitance vs. applied voltage

characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Frequency: 1 MHz; Ambient temperature: 25°C 77°F
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Applied voltage, V
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Panasonic

ideas for life

4.78

6.4
.1{3/8)\/& 252
32
- 126 4.78 6.4
188 _~252

29
./.114

Normally closed DIP4-pin
economic type with
reinforced insulation

FEATURES

1. High cost-performance type of
PhotoMOS relay 1 Form B output

2. Low on-resistance

This has been realized thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

(AQY412EH)

c US  (AQY410EH, 414EH)

PhotoMOS Relays
GU-E 1 Form B

(AQY410EH)

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

5. High sensitivity and low on-
resistance

mm inch Can control max. 0.55 A load current with
Cross section of the normally-closed type of 5 mA input current.
power MOS — - Low on-resistance of typ.1Q
assivation membrane
1 4 Source electrode Gate electrode / \Ntermediate (AQY4 1 ZEH)
o— —0 insulating
iD membrane 6. Low-level off-state leakage current
Gate
2 3 oxidation
o— —0 membrane
TYPICAL APPLICATIONS
o electrode « Power supply
* Measuring equipment
. . .  Security equipment
3. Reinforced insulation of 5,000 V . Modemy quip
More than 0.4 mm internal insulation .
digt:nt::betheen in tstszndsouu?tl?ts - Telephone equipment
Conforms to ENA1003, ENG0950. " Electricity, plant equipment
. . . ’ » Sensing equipment
(reinforced insulation).
Part No.
Output rating* Packi tit
. ) Hiput rating Through hole Surface-mount terminal acking quantity
1/0 isolation terminal
Type Package -
voltage Load Load Tape and reel packing style
Tube packing style Picked from the | Picked from the Tube Tape and reel
voltage | current e e
1/2-pin side 3/4-pin side
60V | 550 mA AQY412EH AQY412EHA | AQY412EHAX | AQY412EHAZ | 1 tube contains:
AC/DC | Reinforced ) 100 pcs.
dualuse | 5,000V 350V | 130 mA | DIP4-pin | AQY410EH AQY410EHA | AQY410EHAX | AQY410EHAZ | .\ ot mins: 1,000 pcs.
400V | 120 mA AQY414EH AQY414EHA | AQY414EHAX | AQY414EHAZ 1,000 pcs.

*Indicate the peak AC and DC values.
Note: For space reasons, the initial letters of the part number “AQY”, the surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked
on the relay. (Ex. the label for product number AQY412EHAX is 412EH.)

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY412EH(A) | AQY410EH(A) | AQY414EH(A) Remarks
LED forward current I3 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 350 V 400 V
Output Continuous load current IL 0.55 A 0.13 A 0.12 A Peak AC, DC
Peak load current Ipeak 15A 04A 0.3A 100 ms (1 shot), V.= DC
Power dissipation Pout 500 mwW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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GU-E 1 Form B (AQY410OEH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY412EH(A) | AQY410EHA) |  AQY414EH(A) Condition
Typical 1.4 mA
LED operate (OFF) current - IFoft l.=Max.
Maximum 3.0mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon l.=Max.
Typical 1.3 mA
Typical 1.25(1.14Vatlr=5mA
LED dropout YP'?a Vi ( atlr mA) Ir =50 mA
voltage Maximum 15V
Typical 10 18Q 260 IF=0mA
On resistance - Ron I = Max.
Output Maximum 2.5Q 25Q 35Q Within 1 s on time 8
. IF=5mA >
Off state leakage current Maximum ILeak 10pA Vi = Max. S
n o
. Typical 3.0ms 1.0 ms | 0.8 ms IF=0mA — 5mA <
Operate (OFF) time* T
P (OFF) Maximum o 10.0 ms 3.0ms IL = Max. =
Typical 0.2ms 0.3 ms 0.2 ms =
Transfer Reverse (ON) time* Myp , Ton o2 | :: - '?A ;T;(A S 0mA
characteristics aximum D ms .
X Typical 0.8 pF f=1MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol Recommended value Unit
Input LED current Ir 5t0 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1-(1). Load current vs. ambient temperature 1-(2). Load current vs. ambient temperature 2. On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4;
—40°F to +185°F —40°F to +185°F LED current: 0 mA; Load voltage: Max.(DC);
Continuous load current: Max. (DC)
200 700 50
600
< AQY412EH 40
£ 150 E 500 AN o
= AQY410EH = N g L
o [ Qo \ 5}
£ . £ £ 30 AQY414EH
3 AQY414E4§\ 3 400 2
g 100 \‘ S : — r~
3 \ S 300 S 0|1 L
N | +—T
5 N 200 |__+—T AQY410EH
10 |
100 ‘
AQY412EH
0 : :
%0 20 0 20 40 60 8085100 40 -20 0 20 40 60 8085 100 =20 20 0 20 40 60 &

——— Ambient temperature, °C

Ambient temperature, °C

Ambient temperature, °C
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GU-E 1 Form B (AQY410OEH)

3. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

7
g 6
£ s /
[y
S 4 AQY412EH
& 3 -
[
2 AQY414EH T
; AQYH0EH_L—1
—
0

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Reverse (ON)time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.8
(%]
g
¢ 06
£
z
o \\ AQY410EH
© 04 \\\
2 \\\L
& SN ~—
7\§ —
0.2 T ~——_
AQY412EH(A) t~
AQY414EH |
0 |

-40 20 O 20 40 60 8085
Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics

Sample: All types;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

S

d

LED operate (OFF) current, mA
w

1 '/
|1

[

-40 20 O 20 40 60 8085
Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics
Sample: All types;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

o

2 /

//

LED reverse (ON) current, mA
w
~N

1 //
_//

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 14
S I~
©
3T 13 IS
2 ‘\
3 \\\\
S 12 \\
© ™~ 50mA
a \\\§~ 30mA
= S~ ™ 20mA
N~~~ fomA
I~ 5mA
1.0
0

40 20 0 20 40 60 8085
Ambient temperature, °C

8-(1). Current vs. voltage characteristics of out-
put at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

140 T T T

120}— AQY410EH -£4—]

< /
100 /

8 Wi

60 ///

A

A A‘QY41 4EH
05 15 2 25

20 — Voltage, V |

S

Current, m

O s

=K=)

80

100
4 120
140

8-(2). Current vs. voltage characteristics of out-
put at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

0.6

<.04 /

£ /

o

go2

AQY412EH
-1 -0.5 0
0 OES
Voltage, V

o S
B n

0.6

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

< 10°
g
o
5
o
3 10 AQY414EH ]
g 1 |
] / —
° / AQY410EH
2 7
g 100 AQY412EH
=
(o]

107

0 20 40 60 80 100

—— Load voltage, V

10.Operate (OFF) time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

5 \
\ AQY412EH

|
il
\\ AQY410EH,AQY414EH
N
NN

N—D

0 10 20 30 40 50 60
—— LED forward current, mA

I

N

Operate (OFF) time, ms

-

11.Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
0.5

°
IS

AQY410EH

o©
w

Reverse (ON) time, ms

o
[N

N
)

AQY412EH,AQY414EH

o

0 10 20 30 40 50 60
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

500

('R

=400

(0]

(8]

f=

s

§3oo

8 AQY412EH

2

£200

3 /

‘ 100 AQY410EH,AQY414EH
% 70 20 a0 40 50 ®©

Applied voltage, V
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Panasonic

ideas for life

mm inch

C“US (AQV412EH) (Standard type)

(Rovetot 41¢8H) (Reinforced type)

C“ us

(AQUATOEH, 414EH)

Normally closed DIP6-pin
economic type with
reinforced insulation

PhotoMOS Relays
GU-E 1 Form B

(AQV414E, AQV410EH)

FEATURES

1. High cost-performance type of
PhotoMOS relay 1 Form B output

2. 60V type couples high capacity
(0.55A) with low on-resistance (typ. 1Q).
3. Low on-resistance

This has been realized thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

Cross section of the normally-closed type of
power MOS

5. High sensitivity and low on-
resistance

Can control max. 0.55 A load current with
5 mA input current.

Low on-resistance of typ. 1Q
(AQV412EH).

6. Low-level off-state leakage current
of max. 1 uA (AQV414E)

7. Reinforced insulation 5,000 V type
also available

More than 0.4 mm internal insulation
distance between inputs and outputs.

PhotoMOS

1 Passivation membrane _
o— —g Source electrode Gate electrode !ﬂ;‘fﬂg}ﬁ%ﬁte Conforms tO EN4 1003! EN60950
2 } i 5 membrane (reinforced insulation).
o—1| >
3 4 Gate
o—oI| o oxidalt:ion
membrane
TYPICAL APPLICATIONS
Drain « Power supply
o electrode * Measuring equipment
« Security equipment
. » Telephone equipment
4. Controls low-level analog signals . Sensping equ;:)mpent
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.
Part No.
Output rating* Packi it
. . utputrating Throug_h hole Surface-mount terminal acking quantity
1/0 isolation terminal
Package -
voltage Load Load Tape and reel packing style
volta Tube packing style Picked from the | Picked from the Tube Tape and reel
ge | current S L
1/2/3-pin side 4/5/6-pin side
1800VAC | 455y | 120 ma AQV414E AQVA14EA | AQVA14EAX | AQV414EAZ
(Standard) 1 tube contains:
AC/DC 60V | 550 mA | DIP6-pin | AQV412EH | AQV412EHA | AQV412EHAX | AQV412EHAZ 50 pes. 1,000 pcs.
dualuse | 5,000V AC 350130 ma AQUATOEH | AQVATOEHA | AQUA10EHAX | AQVATOEHAZ | | Dowh contains:
(Reinforced) 500 pes.
400V [ 120 mA AQV414EH AQV414EHA AQV414EHAX | AQV414EHAZ
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | I* on | AQUAT4E(A) | AQVA12EH(A) | AQVATOEH(A) | AQVA14EH(A) Remarks
LED forward current Ir 50 mA
Inout LED reverse voltage VR 5V
P Peak forwrd current [33 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A 400 V 60V 350 V 400 V
A 0.12A 0.55 A 0.13A 0.12A
Continuous load IL B 013 A 0.65A 0.15 A 013 A Aconnechor]: Eeak AC, DC
Output current B,C connection: DC
(e} 0.15A 0.8 A 0.17 A 0.15A
Peak load current Ipeak 0.3A 15A 0.4A 0.3A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/O isolation voltage Viso 1,500 V AC 5,000 VAC
Temperatur | Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
e limits Storage Tsig —40°C to +100°C ~40°F to +212°F
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GU-E 1 Form B (AQV414E, AQV410EH)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol Type qf AQV414E(A) | AQV412EH(A) | AQV410EH(A) | AQV414EH(A) Condition
connection
Typical 1.45 mA 1.9 mA
LED operate (OFF) current yp. IFoff — .= Max.
Maximum 3.0 mA
Minimum 0.3 mA 0.4 mA
Input LED reverse (ON) current I I - IFon — IL = Max.
Typical 1.40 mA 1.8 mA
Typical 1.25V (1.14 V at Ir= 5 mA)
LED dropout voltage - Vr — IF =50 mA
Maximum 15V
Typical 26 Q 10 18Q 252 Q IF=0mA
Ron A IL = Max.
Maximum 50 Q 25Q 35Q 50 Q Within 1 s on time
Typical 20Q 0.55Q 13Q 190 lF=0mA
On resistance - Ron B I = Max.
Output Maximum 25Q 1.3Q 17.5Q 25Q Within 1 s on time
Typical 100 030Q 6.5Q 100 lF=0mA
Ron C IL = Max.
Maximum 125Q 0.7Q 8.8Q 1250 Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak — 1 pA 10 pA Vi = Max.
Typical 0.7 ms 3ms 1.5ms 1.3 ms =
Operate (OFF) time* L Tor _ IF=0mA 5 mA
Maximum 2.0 ms 8 ms 3.0 ms IL = Max.
) Typical 0.1 ms 0.3 ms IF=5mA — 0 mA
R ON) time* Ton —
Transfer everse (ON) time Maximum 1.0 ms 1.5 ms IL = Max.
characteristics Tvoical 0B oF
. ypica 8 p f=1MHz
1/0 capacitance Ci —
P Maximum * 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem Symbol Recommended value Unit
Standard type: 5
Input LED current Ie Reinforced type: 5 to 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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GU-E 1 Form B (AQV414E, AQV410EH)

REFERENCE DATA

13-(1). Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A

Load current, mA

140

120

100

80

AQV410EH
[ \\
AQVATAE(H)
\\
N
N\
-40 -20 0 20 40 60 8085 100

0

— Ambient temperature, °C

1-(2). Load current vs. ambient temperature

characteristics
Allowable ambient temperature: —40°C to +85°C

Type of connection: A

700

Load current, mA
H a [o2]
o o o
o o o

(4]
o
o

0

—40°F to +185°F

AQV412EH

AN

-40 -20

0 20 40 60

Ambient temperature, °C

8085 100

14.0n resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 0 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

On resistance, Q

50
40
- n
30 1®)
AQV414E(H) |_— %
20 // l/’ "6
/' =
L——"1 AQV410EH o
10
AQV412EH
0 —

~40

20 0 20 40 60
Ambient temperature, °C

8085

15.0perate (OFF) time vs. ambient
temperature characteristics

LED current: 5mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

Operate (OFF) time, ms

5.0

4.0

3.0

2.0

AQV412EH /

7

/

V

LT

/

2V410EH-AQV414EH_A
7

|1

AQV414

E_-T

//

—

-40 -20

0 20

40 60

8085

Ambient temperature, °C

16.Reverse (ON) time vs. ambient temperature

characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.8

I o
EN [}

——— Reverse (ON) time, ms
o
N

N

AQV410EH
AQVA14EH

I~

I~

AQV412EH
~<

—~
AQV41 4E\\

N

~N
\\

-40 -20

0 20 40 60
Ambient temperature, °C

8085

17.LED operate (OFF) current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

LED operate (OFF) curremt, mA

5

AQV412EH-AQV410EH-AQV414EH

///

é/

v

AN

>
o
<

s

414E

L~

20 O 20 40 60

8085
Ambient temperature, °C

18.LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

LED reverse (ON) current, mA

5

AQV41

2EH-AQV410EH-A

QV414EH /

NN

4

A

o

—

//

-40 -20

0 20

40 60

8085

Ambient temperature, °C

19.LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
> 14
S I~
©
S 13 \Q\
2 N
S 12
S I~ = N 50mA
2 s~ somA
Y 11 S~ \‘ 20mA
\Q~10mA
~ 5mA
1.0
020 20 0 20 40 60 808

— Ambient temperature, °C

20-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

140

T T
1204+—— AQV4105H/¢
E 100 | 7/

: g0 AQV414EH

g
£ 60 /
3
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1 /Y AQV414E

o
S
o
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20— Vi N
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140
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GU-E 1 Form B (AQV414E, AQV410EH)

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

0.6
< 04 /
€ /
[
302
© AQV412EH
. -05 0 |
0 0.5
Voltage, V
0.2

N

21.0ff state leakage current vs. load voltage
characteristics

Sample: All types;
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Ambient temperature: 25°C 77°F

o

AQV414E|

4

,/ AQV410El
AQV412EH

Q

Off state leakage current, A
TH T

=T AQV414E

0 20 40 60 80 100
— Load voltage, V

22.0Operate (OFF) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

10.0
[}
Eso0
g AQV410EH
= AQV414EH
I 6.0
S
2
©
& 4.0
o
o

AQV412EH
2.0 Q
0 — AQV414E

10 20 30 40 50
LED forward current, mA

23.Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.5
(2]
£ 0.4
[}
£
05 AQU410EH,AQU414EH
<} :
3 AQV412EH
[
5 0-2 1
i AQV414E
0.1
0

0 10 20 30 40 50 60
——— LED forward current, mA

24.Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
500

N
o
o

AQV412EH

n
(=]
o

Output capacitance, pF
]
o
[ —

\

AQV410EHYAQV414EH¥AQV414E

o
o

10 20 30 40 50 60
Applied voltage, V
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m : PhotoMOS Relays
Normally closed DIP8-pin Y
Panasonlc economic type with GU-E2 Form B

ideas for life reinforced insulation (AQW414EH)
FEATURES TYPICAL APPLICATIONS
986 - /\%22 1. Reinforced insulation of 5,000 V * Modem
388 X as More than 0.4 mm internal insulation » Telephone equipment 8
- 126 distance between inputs and outputs. * Security equipment S
[ l 6.4 Con-forms to EN41003, EN60950 » Sensing equipment g
S 3 G 0 (reinforced insulation). =
< /-1'14 2. Applicable for 2 Form B use as well

as two independent 1 Form B use
3. Controls low-level analog signals

— PhotoMOS relays feature extremely low
CAD Data closed-circuit offset voltage to enable

mminch control of low-level analog signals without

distortion.
- 3 4. High sensitivity and high speed
2 | }/V ngg response
3 6 Can control max. 0.13 A load current with
;H} L qg—g 5 mA input current. Fast operation speed
o— —o of typ. 0.8 ms.

5. Low-level off state leakage current

TYPES
Part No.
Output rating* ThrouQ.h hole Surface-mount terminal Packing quantity
/0 isolation Package terminal :
voltage Load Load Tape and reel packing style

Tube packing style Picked from the | Picked from the Tube Tape and reel

voltage | current o S
1/2/3/4-pin side | 5/6/7/8-pin side

1 tube contains:

AC/DC | Reinforced . 50 pcs.
dual use 5,000 V 400V | 100 mA | DIP8-pin AQW414EH AQW414EHA | AQW414EHAX | AQW414EHAZ 1 batch contains: 1,000 pcs.
500 pcs.

*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW414EH(A) Remarks
LED forward current Ir 50mA
Input LED reverse voltage Vr 5V
Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) ' 400 V
Continuous load current I 0.1A(0.13A) Peﬁk AC, DC )
Output ():in case of using only 1 channel.
Peak load current Ipeak 0.3A 100 ms (1 shot), V.= DC
Power dissipation Pout 800mwW
Total power dissipation Pr 850mwW
1/0 isolation voltage Viso 5,000 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tst —40°C to +100°C —40°F to +212°F
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GU-E 2 Form B (AQW414EH)

2. Electrical characteristics (Ambient temperature: 25°C )
Iltem Symbol AQWA414EH(A) Condition
Typical 1.3mA
LED operate (OFF) current - IFoff l.=Max.
Maximum 3.0mA
Minimum 0.4mA
Input LED reverse (ON) current - IFon l.=Max.
Typical 1.2mA
Typical 1.25 (1.14 V at I,=5mA)
LED dropout voltage - Ve IF=50mA
Maximum 1.5V
Typical 260 IF=0mA
On resistance K Ron IL=Max.
Output Maximum 35Q Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak 10uA \;L=M8X.
. Typical 0.8ms IF=0mA—5mA
(¢] te (OFF) time* T
perate (OFF) time Maximum o 3.0ms l.=Max.
Typical 0.2ms =
Transfer Reverse (ON) time* Myp. Ton .~ :::'?ArZQAOmA
characteristics aximum Sms .
. Typical 0.8pF f=1MHz
I/O capacitance - Ciso _
Maximum 1.5pF Ve =0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current

I

5to 10

mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 0 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

200 50 5
< ) o 40 g 25
€ 150 |——1 Using only 1 channel " oy
= o £
c o =
S 2 - = 2 ,
5 § g 30 © //
o D / o
g 100 N 2 L > 15
S Using 2 channels| N S 2 2 /
\\ 2
N S 1 e
50 L
10 __——/
05
0 0 0
140 20 0 20 40 60 85 100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085

Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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GU-E 2 Form B (AQW414EH)

4. Reverse (ON)time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
0.8 5 5
< <
E s e £
= 3 S
z s 3 / s 3 /
e N © ]
o 0.4 @ / c
g ) s / 2 %)
g \ a 2 a 2 A
[ ] L/ w / @)
¢ N - / - >
0.2 N A / 2
\ 1 > 1 1 "6
— L | o
%0 20 0 20 a0 60 & %0 =20 0 20 a0 60 8% °Z0 20 0 20 0 60 8
—— Ambient temperature, °C —— Ambient temperature, °C — Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics; at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 140 B
<120 <10
> 14 E 100 7 5
S & 80 5
S s Qi 3 %0 // %10'5
2z +40 X
L N~ ‘ 20 ) 3
S12 \\\ 5 4 3 2 -1 ©
S ™~ ™~ 50mA 1.2 3 4 £ .0s
8 \>\§\ 30mA )4 20 \joltage, V| e 10
- 141 "~~~ T20mA 7 -40 o
\‘ 10mA / -60
I~ 5mA -80
1.0 2
-100 10
NY -120
0 140 0 20 40 60 80 100
40 20 0O 20 40 60 8085 Load voltage, V
Ambient temperature, °C
10.Operate (OFF) time vs. LED forward current 11.Reverse (ON) time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current: Load voltage: Max. (DC); Continuous load current: Frequency: 1 MHz; Ambient temperature: 25°C 77°F
Max. (DC); Ambient temperature: 25°C 77°F Max. (DC); Ambient temperature: 25°C 77°F
3.5 0.5 120
g2 \ g 04 5100
o) ) @
£ 25 E é
ps = = 80
g 5 \ g o3 g
° \ 8 -~ 2 60
<15 b} 3
@ > 02 f=3
o [0} 3
0 : 5.

o
(&)
n
o

0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 a0 50 60
——— LED forward current, mA LED forward current, mA

—— Applied voltage, V
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c US (AQW10EH, 614EH) (AQWB12EH)

P - Both NO and NC contacts PhotoMOS Relays
anasonic incorporated in a compact YN = =t \F -
ideas for life DIP8-pin AQWB10EH
Reinforced insulation ( OEH)
N G2 1. 60V type couples high capacity 6. High sensitivity and high speed
< ﬁ\ 32 (0.5A) with low on-resistance (typ. 1Q). response
126 2. Reinforced insulation 5,000 V Can control max. 0.14 A load current with
More than 0.4 mm internal insulation 5 mA input current. Fast operation speed
986 o /‘62"5‘2 distance between inputs and outputs. of typ. 0.5 ms [N.O.] (AQW610EH).
< /‘12_9 Conforms to EN41003, EN60950 7. Low-level off-state leakage current
(1 (reinforced insulation).
3. Aprrox. 1/2 the space compared
CAD Data with the mounting area of a set of
mm inch 1 Form A and 1 Form B PhotoMOS TYPICAL APPLICATIONS
relays * Power supply
1 o 8 4. Applicable for 1 Form A1 Form B » Measuring instruments
Oo— .C. +——0 - . .
» }4/ [15 ; use as well as two independent « Security equipment
;’— —Z 1 Form A and 1 Form B use * Modem
o—1 ———o 5. Controls low-level analog signals * Telephone equipment
gﬁ}ﬂo a*g PhotoMOS relays feature extremely low * Electricity, plant equipment
closed-circuit offset voltage to enable » Sensing equipment
control of low-level analog signals without
distortion.
Part No.
Output rating* Packi tit
. . utputrating Through hale Surface-mount terminal acking quantity
1/0 isolation Package terminal
voltage Load Load Tape and reel packing style
voltage | coment Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3/4-pin side | 5/6/7/8-pin side
) 60V 500 mA AQW612EH AQW612EHA | AQW612EHAX | AQW612EHAZ | 1 tube contains:
d’ﬁg{ Ege Rg'gg’gc\‘fd 350V | 120 mA | DIP8-pin | AQWB10EH | AQWG10EHA | AQWE10EHAX | AQWE10EHAZ |, batig ‘C’gﬁ'tains_ 1,000 pcs.
400V | 100 mA AQW614EH AQWB14EHA | AQWB14EHAX | AQW6E14EHAZ 500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW612EH(A) | AQWB10EHA) |  AQWB14EH(A) Remarks
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 350 V 400 V
Peak AC, DC
Continuous load current I 0.5A (0.6 A) 0.12A (0.14 A) 0.1A(0.13A) ( ):in case of using only 1a or 1b,
Output 1 channel
Peak load current Ipeak 1.5A 0.36 A 0.3A 100 ms (1 shot), V.= DC
Power dissipation Pout 800 mwW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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GU-E Form A & B (AQW610OEH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQW612EH(A) | AQWE10EH(A) | AQWE14EH(A) Condition
Typical 1.3 mA
LED operate current ypllca Iron(N.O.) m l.=Max.
Maximum Irori(N.C.) 3.0 mA
Minimum IFo(N.O.) 0.4 mA _
Input LED reverse current Typical IFon(N.C.) 13 mA I.=Max.
Typical 1.25(1.14 V at Ir = 5 mA)
LED dropout voltage - Ve 1F=50 mA
Maximum 15V
Typical 10 180 260 I==5mA (N.O.) Ir = OmA (N.C.)
On resistance - Ron IL = Max.
Output Maximum 2.5Q 25Q 35Q Within 1 s on time 8
Off state leakage current Maximum ILeak 1pA (N.O.), 10pA (N.C.) I\;ng m,:X(N.O.) Ir=5mA (N.C.) %
Typical 1.0 ms (N.O.) 0.5ms (N.O.) 0.5ms (N.O.) _8
Overate time* Ton(N.O.) 3.0ms (N.C.) 1.0 ms (N.C.) 0.8ms (N.C.) [Ir=0mA — 5mA o
P Maximum To(N.C.) 4.0ms (N.O.) 3.0 ms IL = Max.
10.0 ms (N.C.) ’
Transfer Typical 0.05ms (N.O.), | 0.08ms (N.O.), | 0.08ms (N.O.), -
characteristics | Reverse time* ypica $"E',‘q‘8; 02ms (N.C) | 03ms(N.C) | 02ms(N.C) |25 ;T;(A —~0maA
Maximum ' 1.0ms '
. Typical 0.8 pF f=1MHz
1/0 capacitance Maximum Ciso 15pF Vs=0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC
*Operate/Reverse time
1) N.O. 2) N.C.
Input
Input npu

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I3 5t0 10 mA

H For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.
B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.

ds_x615_en_aqw61eh: 010611J 169



GU-E Form A & B (AQW610EH)
REFERENCE DATA

1-(1). Load current vs. ambient temperature 1-(2). Load current vs. ambient temperature 2-(1). On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, 7 and 8;
—40°F to +185°F —40°F to +185°F LED current: 5 mA; Load voltage; Max. (DC)
Continuous load current: Max. (DC)
200 ‘ ‘ 700 ‘ ‘ 50 T T T T T T
‘ ‘ Usi v 1 ch | —— Between terminal 5 and 6 (N.O.)
Using only 600 —>nd ony 1 channe = = - Between terminal 7 and 8 (N.C.)
1 channel AQWE10EH AQW612EH 40 1
<150 ] - | B N G T
500 5 AQW614EH
£ 2 AQW614EH € Using 2 channels \ § 1 .
9] [2 o 5] s
e £ 400 NN B 30 3
5 3 ? -
RN : N =
® @ N == -
= U 'wz hannel \\\ 330 N S sl t= //‘(-4 -
Sing 2 channels -
™~ 200 L= " Naawstoe
50 N F-=
10
100
0 0 0
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C —— Ambient temperature, °C
2-(2). On resistance vs. ambient temperature 3. Operate time vs. ambient temperature 4. Reverse time vs. ambient temperature
characteristics characteristics characteristics
Measured portion: between terminals 5 and 6, 7 and 8; LED current: 5 mA; Load voltage: Max. (DC); LED current: 5 mA; Load voltage: Max. (DC);
LED current: 5 mA; Load voltage; Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
2~ ‘ ‘ ‘ ‘ ‘ ‘ T T T T T T T 0.8 T T T T T T
—— Between terminal 5 and 6 (N.O.) .. Betwesn term!nal 5and6 (N.O) — Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.) 5 Between terminal 7 and 8 (N.C.) , === Between terminal 7 and 8 (N.C.)
4
45 g o g os
g s 4 . g
5 L £ AQW612EH L £
iz} AQW612EH _ L-2 =
a2 Qwet2eH _, 2 5l 8 S AQWE10EH
2 1 1 g 3 - g 04 SST< f
c p==== <3 - 3 LSk
S} / ] 4= [ SN SN / L
— o k=" Mol Sho |TR<L AQwetsE
// .17 0.2 .~‘-:‘~. ~~'~ |
~ i
05 AQWBT0EH, _ o= ' AQWE12EH | —Se=fo
1 L ~JoTr
/ -~
0 AQWE10EH-AQWBT4EH ™
0 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0O 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C ——— Ambient temperature, °C
5. LED operate current vs. ambient 6. LED reverse current vs. ambient 7. LED dropout voltage vs. ambient
temperature characteristics temperature characteristics temperature characteristics
Sample: All types; Sample: All types; Sample: All types;
Load voltage: Max. (DC); Load voltage: Max. (DC); LED current: 5 to 50 mA
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
Sr—T T T T T Srr—T T T T T 15
—— Between terminal 5 and 6 (N.O.) = Between terminal 5 and 6 (N.O.)
<é === Between terminal 7 and 8 (N.C.) < === Between terminal 7 and 8 (N.C.) >
= 4 I 4 5 1.4
e P=3 (=
s c o}
% o4 g ERK] b‘i\
"y o Vi 5
& : AN g ° % g \\\\\
aga_ /’r % s 12 \\ = ™~ 50mA
a 2 2 o 2 i ~{ §~ 30mA
a / o s I ~ 50mA
p 4 4 . ~ ~— m
,/ & \\\ 10mA
1 2 1 == I~ SmA
| = 1.0
| NR
0 0 0
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C — Ambient temperature, °C
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GU-E Form A & B (AQW610OEH)

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;

Ambient temperature: 25°C 77°F

140 AQW610EH—

T T T

—Eelweeln 4{120 KA.
terminals vy [l
sandino) £ 100

= = = Between
terminals  —
7and §(N.C.

1S

L
. ] 3

277 120 — Voltage, V—

AT 1%

60 [/ nQwe14EH
40 e
2

-120
’
A -140

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T 0.6
= Between K
terminals < A
5and6NO)— 0.4 2
- Belwee‘n S / S
terminals = ,
7and8NC) — 3 0.24 442 AQW612EH
\ p
- -0.5 0
0 05
/) Voltage, V
Sf—-02
,
,
~ 0.4
4
4
A/
-0.6

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T 1
< 10 Between terminal 5 and 6 (N.O.) _|
= === Between terminal 7 and 8 (N.C.)
g
5
o
%10""
ﬁ \ IR L
@ F-[-=-d4-+-F=F
Q
= o0 JAQWE14EH | JAQWB10EH
12}
5 / /
//‘________—
10™
0 20 40 60 80 100

Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T T
<10° | = Between terminal 5 and 6 (N.O.) _|
- === Between terminal 7 and 8 (N.C.)

g
5
o
&10°
g O Rk el il e
©
@ AQW612EH
Q
g
17}
- 10
9
—'—___
10"
0 20 40 60 80 100

Load voltage, V

10-(1). Operate time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
5

T T T T T
—— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)

IS

— Operate time, ms

AQW610EH-AQW614EH

il

N

0 10 20 30 40 50 60
—— LED forward current, mA

10-(2). Operate time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
6

T T T T T
—— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)

Operate time, ms

T
1
1
1
T
1
1
1
1
1
1
\

\
A}
\

A
0 -

0 10 20 30 40 50 60
——— LED forward current, mA

AQW612EH

~

11-(1). Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.5
T T T T T
=—— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
204 ———
E AQW610EH-AQW614EH
[}
£
+= 0.3
[0} R e S A
12 Pl
o 0.2
0.1
—
0

0 10 20 30 40 50 60
——— LED forward current, mA

11-(2). Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.5
T T T
= Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
» 0.4 v
£ AQW612EH
o)
£
= 0.3
Q
@
[
3 -
@oo|,omm====tom—mmmm——-
0.1
_’-_—-
0
0 10 20 30 40 50

——— LED forward current, mA

12-(1). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

500 T T T T T
—— Between terminal 5 and 6 (N.O.)

w | Between terminal 7 and 8 (N.C.)
2400
(o)
(5]
C
2
& 300
Q
[
o
2
£200
(@]

100

\J
1 AQW610EH-AQW614EH
o N |
0 10 20 30 40 50 60

——— Applied voltage, V

12-(2). Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
500

T T T T T
— Between terminal 5 and 6 (N.O.)
""" Between terminal 7 and 8 (N.C.)

N
o
o

n
o
o

Output capacitance, pF
8
o

AQW612EH

AY
N
] .

0 10 20 30 40 50 60
Applied voltage, V

-

o

o
L
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Panasonic

ideas for life

(Height includes)

standoff

C“ us

DIP6-pin type suited for
radio frequent switching

PhotoMOS Relays
RF 1 Form A

(AQV220)

FEATURES

1. High frequency characteristics with
low capacitance between output
terminals

Low output capacitance: typ. 4.8 pF
Isolation loss: 40 dB or more (at 1 MHz)
(AQV225)

2. High speed switching

Turn on time: typ. 0.1 ms

Turn off time: typ. 0.03 ms

TYPICAL APPLICATIONS

1. Measuring instruments

Scanner, IC checker, Board tester, etc.
2. Audio visual equipment

CD, VCR

3. Security equipment

mm inch 3. Low-level off state leakage current of
typ. 0.03 nA
4. Controls low-level analog signals
1] 6 PhotoMOS relay features extremely low
gg} z ES % 5 closed-circuit offset voltages to enable
3 | élg 4 control of small analog signals without
distortion.
Output rating* Part No.
Packi tit
Throug_h h|°|e Surface-mount terminal acking quantty
Package termina
vlc;ﬁsge ct?;it Tape and reel packing style
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
40V | 8omA AQV221 AQV221A AQV221AX AQV221AZ 1 tube contains:
AC/DC ) 50 pcs.
dual use DIP6-pin 1 batch contains: 1,000 pes
80V 50 mA AQV225 AQV225A AQV225AX AQV225AZ 500 pcs
*Indicate the peak AC and DC values.
Note: The surface mount terminal shape indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol connection AQV221(A) AQV225(A) Remarks
LED forward current I 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current [ 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 40V 80V
A 0.08 A 0.05 A )
Continuous load current I B 0.09A 0.06 A A connectlon'. P?ak AC,DC
B, C connection: DC
Output C 0.12A 0.075 A
Peak load current I 018 A 0.15A 1 onnection: 100 ms {1 shot)
Power dissipation Pout 230 mW
Total power dissipation Pr 280 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Tomr —40°C to +85°C —40°F to +185°F {‘::T:‘F‘)g‘r’;‘t‘fﬁg:'"g atlow
limit:
mes Storage Tsig —40°C to +100°C —40°F to +212°F
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RF 1 Form A (AQV220)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Iltem Symbol connection AQV221(A) AQV225(A) Remarks
Typical 0.9 mA
LED operate current yP - IFon — .= Max.
Maximum 3mA
Minimum 0.4 mA
Input LED turn off current ! I u IFoff — .= Max.
Typical 0.85 mA
Typical 125V (1.14 V atIr =5 mA)
LED dropout voltage - 3 — IF =50 mA
Maximum 15V
Typical 220 36Q IF=5mA o0
- Ron A I = Max. o
Maximum 350 50 Q Within 1s on time |5
Typical 130 210 IF=5mA L
On resistance - Ron B It = Max. 2
Maximum 18 Q 250 Within 1 s on time [l
Typical 6.5Q 1050 lF=5mA
Output - Ron C IL = Max.
Maximum 90 125Q Within 1 s on time
Typical 5.6 pF 4.8 pF IF=0mA
Output capacitance Cout — Ve=0V
Maximum 8 pF f=1 MHz
Typical 0.03 nA =
Off state leakage current yplFa ILeak — n Ir _0 mA
Maximum 10 nA Vi = Max.
. Typical 0.1ms IF=5mA
Turn on time* - Ton — _
Maximum 0.3ms IL = Max.
Typical 0.03 ms =
Transfer Turn off time* yp. Toft — Ir = 5mA
. Maximum 0.1ms IL = Max.
characteristics Tvoical 0B oF
. ypica 8 p f=1MHz
1/0 capacitance Ci —
P Maximum 0 1.5pF Ve=0V
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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RF 1 Form A (AQV220)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

—40°F to +185°F

Type of connection: A

100 ‘
" AQV221
<
€ \
5 o AN
3 AQV225 ‘\
kel
o] N N
S 40 =~
\\
20
0

40 20 0 20 40 60 8085
— Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

AQV225

o 50 ;
j =
240 7
8 AQV221
j =
S 30

o

20 //
//

40 20 0 20 40 60 8085
—— Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

Sample: AQV221, AQV225; LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

o
3

N
>

o©
w

Turn on time, ms

/
S

o
[N

L1

\

—T
__’/

40 20 0 20 40 60 8085
— Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

Sample: AQV221, AQV225; LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
0.2

0.1

N

— Turn off time, ms

\\\

020 =20 0 20 40 60 8085

—— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: AQV221, AQV225;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

<
£
o 4
j =
[
3 ,
3
[0}
& /’
[}
g8
2
2 //
-
1 /
/

LT

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Sample: AQV221, AQV225;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED turn off current, mA

//

]
4//

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: AQV221, AQV225;
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

15 T
© o
> W -
14 £- 80 7 AQV221 5
g  |somA 5-60 | || S
= 3! AQV225 3
N NS - o
5 N | 20l A4 g
g 10mA\\\\\ 20 |-1.0 ” §
£1.215m ‘\E\ _— P 70 | 20 @
-20—\Voltage, V- bS]

@ \\\§: //r _Jw g E 10° .-

1.1 i

Q\ -60 o j
™~ / 0
10 | A i
T -1&\)0 10 Aavezs
40 20 0 20 40 60 8085 0 10 20 30 40 50 60 70 80
—— Ambient temperature, °C — Load voltage, V
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RF 1 Form A (AQV220)

10.Turn on time vs. LED forward current
characteristics

Sample: AQV221, AQV225;

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

o
w

o
)

°
o

—— Turn on time, ms

\

0 10 20 30 40 50
—— LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Sample: AQV221, AQV225;

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.05

o
o
=

Turn off time, ms
o
o
w

e
o
©

o
2

0 10 20 30 40 50
— LED forward currnt, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;

Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

[~ Aqv221
\

V225
r—

—— Output capacitance, pF
w
4

0 10 20 30 40 50 60 70 80
— Applied voltage, V

13.Isolation vs. frequency characteristics
(502 impedance)
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
100

90
80
70
60
50 111
40
30
20
10

0

7/
/4
/4

QV221 R AQV225

Isolation, dB
>

77/
/
/

10° 10° 107
—— Frequency, Hz

14.Insertion loss vs. frequency characteristics

(502 impedance)
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

5
g AQV225
& 1]
3 AQV221
0
10° 10° 107

—— Frequency, Hz
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Panasonic

ideas for life

Smallest VSSOP package [Xo e A @5
in its class
4.6 mm2 mounting area/
40 V load voltage

RF VSSOP 1 Form A CxR10

(AQY221R2T)

FEATURES

1. VSSOP type with further reduction in mounting area
4.6 mm2 mounting area achieved. Approx 29% less than
previous product (SON type).

Contributes to the miniaturization of instruments and higher
density mounting.

mm inch \
. 100% I il T H H
10 o 04 44% | |
) 4 1T 1] f i 22% i| 16% |
NE 1™ b
20 o3 SOP 4pin ssop SON VSSOP
2. Low on resistance (R type) available
Variation possible through combinations of output capacitance
and On resistance. For more information, please contact our
sales office in your area.
3. Low on resistance and low output capacitance available
at CxR10
[Output capacitance: 14 pF (typical), On resistance: 0.8Q
(typical)]
TYPICAL APPLICATIONS
1. Measuring and testing equipment
IC tester, Probe card, Board tester and other testing equipment
2. Telecommunication equipment
*Does not support automotive applications.
TYPES
Type Output rating** Part No. (Tape and reel packing style)*2 Packing quantity in
Load voltage | Load current | Picked from the 1 and 4-pin side Picked from the 2 and 3-pin side the tape and reel
Ag /pDeC Low on resistance (R type) 40V 250 mA AQY221R2TY AQY221R2TW 1,000 pcs.
Notes: *1 Indicate the peak AC and DC values.
*2 Only tape and reel package is available.
For space reasons, only “1R2” is marked on the product as the part number.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY221R2T Remarks
LED forward current I 50 mA
) LED reverse voltage VR 5V
Input side
Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 40V
Output side Continuous load current I 0.25A Peak AC, DC
Peak load current Ipeak 0.75A 100 ms (1shot), VL. = DC
Power dissipation Pout 250 mwW
Total power dissipation Pr 300 mW
1/0 isolation voltage Viso 200V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tsg —40°C to +100°C —40°F to +212°F
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2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQY221R2T Condition
Typical 0.5 mA
LED operate current y['nca IFon m IL = Max.
Maximum 3 mA
Input LED turn off current Minimum | 0.1 mA IL = Max
P Typical P 04 mA : :
LED dropout voltage Typical Vi 114V IF=5mA
P 9 Maximum F 15V 0
) Typical 0.8Q
On resistance - Ron IF =5 mA, IL. = Max.
Maximum 1.25Q %)
) Typical 14 pF O
Output Output capacitance - Cout lF=0mA,f=1MHz, Ve =0V =
Maximum 18 pF o)
Typical 0.02 nA o
Off state leakage current yF_)I |Leak IF =0 mA, VL = Max. =
Maximum 10 nA o
) Typical 0.1ms
Turn on time* - Ton IF=5mA,Vt=10V,R.=40Q
Maximum 0.5 ms
Typical 0.06
Transfer 1 7ym off time* yped Tor s IF=5mA, Vi =10V, R. =40 Q
characteristics Maximum 0.2ms
Typical 0.4 pF
/O capacitance b Coo P f=1MHz, Vo =0V
Maximum 1.5 pF

Note: Please refer to the “Schematic and Wiring Diagrams” for connection method.

*Turn on/Turn off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper this device operation and resetting.

ltem

Symbol

Recommended value

Unit

Input LED current I

5

mA

For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C

—40°F to +185°F

400
<
£ 300
g
g
3
- 200
I
o
- \
N
100
0
-40 -20 0 20 40 60 8085100

Ambient temperature, °C

2. Load current vs. Load voltage characteristics

Ambient temperature: 25°C 77°F

3. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Continuous load current: 250 mA (DC)

400 5
4
< 300 S
2 g
g s 3
3 7]
‘ézoo 8
S S »
100 ’
1
|
0 0
0 10 20 30 40 50 40 20 0 20 40 60 8085

Load voltage, V

Ambient temperature, °C
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RF VSSOP 1 Form A CxR10 (AQY221R2T)

4. Turn on time vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Continuous load current: 250 mA (DC)

0.5

o
~

o©
w

Turn on time, ms

o
o

0.1

0
-40  -20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Continuous load current: 250 mA (DC)

0.3

o
)
a

o
)

o
o

Turn off time, ms

o

™~

o
=)
a

0
-40 -20 0 20 40 60 8085
Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);
Continuous load current: 250 mA (DC)

5

LED operate current, mA

T
L —

0
-40  -20 0 20 40 60 8085
Ambient temperature, °C

7. LED turn off current vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);
Continuous load current: 250 mA (DC)
5

LED turn off current, mA

L
| —
—]

=t
0

40 20 0 20 40 60 8085
Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 1.4
)
g —
° 13 ~T—
43» \\Q\\\~50 N
g 12 — e
© ~30mA
a \E\\‘@mA
o 14 ~] 1|OmA
™~ 5mA
4
0.9

40 20 0O 20 40 60 8085
Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

300
<
= ool]
£ 200 I
3 ool
100
-2 -15 -1 -05
05 1 15
Voltage, V
-100
/
-200
|
300

10. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

-
o

-
o
&

-
o
©

Off state leakage current, A

102

oy

10 20 30 40 50
— Load voltage, V

11. Turn on time vs. LED forward current

characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

250 mA (DC); Ambient temperature: 25°C 77°F
0.5

I
~

o©
w

Turn on time, ms

o
N
o

|
X

0
0 10 20 30 40 50 60
— LED forward current, mA

12. Turn off time vs. LED forward current

characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

250 mA (DC); Ambient temperature: 25°C 77°F
0.5

o
IS

o
w

Turn off time, ms

0.2

0.1

0
0 10 20 30 40 50 60
— LED forward current, mA

13. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms; Ambient temperature:
25°C 77°F

14. Isolation vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

15. Insertion loss vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

25 100 2
s
P 20 80 Q45
e @ ° "
8 b 2
g 15 § 60 =
8 3 X g
£ 10 40 > £
Q \ N

I ™ 05
5 — 20 |
0 0 0
0 10 20 30 40 50 10° 108 107 108 104 10° 108 107
Applied voltage, V — Frequency, Hz — Frequency, Hz
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16. On resistance distribution

Measured portion: between terminals 3 and 4
Continuous load current: 250 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

0.7 0.8 0.9 1.0
On resistance, Q

0
0.5 0.6

17. Turn on time distribution

Load voltage: 10V (DC)

Continuous load current: 250 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

0 0.04 008 0.12 0.16
— Turn on time, ms

0.2

18. Turn off time distribution

Load voltage: 10V (DC)

Continuous load current: 250 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

—
0 0.02 0.04 006 0.08 0.1
— Turn off time, ms

PhotoMOS

19. LED operate current distribution

Load voltage: 10V (DC)

Continuous load current: 250 mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

0
0 0.2 0.4 0.6 0.8 1
— LED operate current, mA

DIMENSIONS (mm inch)

External dimensions

Download @&YsIpEIEE from our Web site.

Recommended mounting pad (Top view)

2.10 oo.gg
.083 .
N = uw
NN 11.75
0.85 m m [-069
1.80 033 T
071 @) @ Input: DC+
@ Input: DC- E
® Output: AC/DC 050
1 2 @ Output: AC/DC
Tolerance: £0.1 +.004
2.90
114
0.40 0.20 0.20
016 HL%‘@ .008 JFH.OOS
L (2.20)
1.27 (.087)
050
General tolerance: +0.1 +.004
E1: Power source at input side, Ir: LED forward current, V.: Load voltage, I.: Load current
Schematic O_utput_ Load Connection Wiring diagram
configuration
+ 1 4 4 Load
10 N 04 —vW-0-0 —o—l
p 4 E
i E 1 Form A AC/DC — ! Ir IL Vi (AC,DC) L VL (AC,DC)
_ 0 2 3 3
20 03
Load
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RF VSSOP 1 Form A CxR10 (AQY221R2T)

PhotoMOS CAUTIONS FOR USE

SAFETY WARNINGS

* Do not use the product under conditions
that exceed the range of its
specifications. It may cause overheating,
smoke, or fire.

* Do not touch the recharging unit while
the power is on. There is a danger of
electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
device (including connecting parts such
as the terminal board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly. Erroneous
connections could lead to unexpected
operating errors, overheating, or fire.

1. Please refer to “PhotoMOS®”
catalog (latest version) for cautions
for use and explanations of
terminology.

2. Derated designs

Consideration of reliability is absolutely
imperative for derated designs because
of its importance to the working lifetime of
the product.

Please be sure to derate sufficiently from
the maximum rating of the device when
designing a system. Be sure to conduct
real-life testing of the product; and, if
necessary, provide extra leeway against
the maximum rating by taking sufficiently
safety measures.

3. Applying stress that exceeds the
absolute maximum rating

If the voltage or current value for any of

the terminals exceeds the absolute

maximum rating, internal elements will
deteriorate because of the excessive
voltage or current. In extreme cases,
wiring may melt, or silicon P/N junctions
may be destroyed.

Therefore, the circuit should be designed

in such a way that the load never exceed

the absolute maximum ratings, even
momentarily.

4. Deterioration and destruction
caused by discharge of static
electricity

This phenomenon is generally called

static electricity destruction, and occurs

when static electricity generated by
various factors is discharged while the
device terminals are in contact,
producing internal destruction of the
element.

To prevent problems from static

electricity, the following precautions and

measures should be taken when using
your device.

1) Employees handling devices should

wear anti-static clothing and should be

grounded through protective resistance
of 500 kQ to 1 MQ.

2) A conductive metal sheet should be
placed over the work table. Measuring

instruments and jigs should be grounded.

3) When using soldering irons, either use
irons with low leakage current, or ground
the tip of the soldering iron. (Use of low-
voltage soldering irons is also
recommended.)

4) Devices and equipment used in
assembly should also be grounded.

5) When packing printed circuit boards
and equipment, avoid using high-polymer
materials such as foam styrene, plastic,
and other materials which carry an
electrostatic charge.

6) When storing or transporting devices,
the environment should not be conducive
to generating static electricity (for
instance, the humidity should be between
45 and 60%), and devices should be
protected using conductive packing
materials.

5. Short across terminals

Do not short circuit between terminals
when device is energized, since there is
possibility of breaking of the internal IC.

6. Output spike voltages

1) If an inductive load generates spike
voltages which exceed the absolute
maximum rating, the spike voltage must
be limited. Typical circuits are shown
below.

o—11o 4 l
2 3 Load _
o= AT
Add a clamp diode
to the load
o—10o
o2

Add a CR snubber
circuit to the load

2) Even if spike voltages generated at the
load are limited with a clamp diode if the
circuit wires are long, spike voltages will

occur by inductance. Keep wires as short
as possible to minimize inductance.

7. Ripple in the input power supply

If ripple is present in the input power
supply, observe the following:

1) For LED operate current at Emin,
maintain the value mentioned in the table
of “Recommended LED forward current
(Ir).”

2) Keep the LED operate current at

50 mA or less at Emax.

Emin. Emax.

8. Soldering

» Example of recommended soldering
conditions

(1) IR (Infrared reflow) soldering method

Ts

T2

T1

] L

T1 =150 to 180°C 302 to 356°F

T2 =230°C 446°F

T3 =245°C 473°F or less

t1 =60 to 120 s or less

t2 =30 s or less
(2) Soldering iron method
Tip temperature: 350 to 400°C 662 to
752°F
Wattage: 30 to 60 W
Soldering time: within 3 s
(3) Others
Check mounting conditions before using
other soldering methods (VPS, hot-air,
hot plate, laser, pulse heater, etc.)

180
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RF VSSOP 1 Form A CxR10 (AQY221R2T)

9. Notes for mounting

1) If many different packages are
combined on a single substrate, then
lead temperature rise is highly dependent
on package size. For this reason, please
make sure that the temperature of the
terminal solder area of the PhotoMOS
falls within the temperature conditions of
item “8. Soldering” before mounting.

2) If the mounting conditions exceed the
recommended solder conditions in item
8, resin strength will fall and the
nonconformity of the heat expansion
coefficient of each constituent material
will increase markedly, possibly causing
cracks in the package, severed bonding
wires, and the like. For this reason,
please inquire with us about whether this
use is possible.

10. Cleaning
This product creates a light path by
coupling with resin the LED of the
emitting element and the solar cell of the
receiving element. For this reason,
ultrasonic cleaning should be avoided as
much as possible, because the product
differs from other molded resin products
that contain discrete elements (MOS
transistors and bipolar transistors, etc.).
We recommend cleaning with an organic
solvent. If you cannot avoid using
ultrasonic cleansing, please ensure that
the following conditions are met, and
check beforehand for defects.
* Frequency: 27 to 29 kHz
« Ultrasonic output:

No greater than 0.25W/cm?
* Cleaning time: No longer than 30 s

* Cleanser used: Asahiklin AK-225

* Other:
Submerge in solvent in order to prevent
the PCB and elements from being
contacted directly by the ultrasonic
vibrations.

Note: Applies to unit area ultrasonic output for

ultrasonic baths.

PhotoMOS

11. Device packaging format
Tape and reel (Unit: mm inch)

Tape dimensions

Dimensions of paper tape reel

21208

I os
Tractor feed holes Direction of .827=03 -
1.50%° dia. picking
.0.05 059:5% dia. 4.0:01 .
9o P i
o s 706+ ]
R e & W;
: X f - [ %250+ dia.
W_%W 5l (F‘:v/ 12.0:0 153430 dia
) U @j Ej A7z ! } 80" dia, '
m &H : T[] 3-150+% dia.
Device mounted N l
3.3:03™ on tape 1-01 dia. g:01 201 pE01 L |7
1300 039-%% dia,315=007T T .079+004 217004
: — 13:0% dia. —_—
(1) When picked from 1 and 4-pin side: Part No. AQYOQOTY (Shown above) 512:%0 dia. 1415 2:0%

(2) When picked from 2 and 3-pin side: Part No. AQYOOQOTW

551=089 079=020

12. Transportation and storage

1) Extreme vibration during transport will
damage the device. Handle the outer and
inner boxes with care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

» Temperature: 0 to 45°C 32 to 113°F

* Humidity: Less than 70% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

3) PhotoMOS implemented in VSSOP
type are sensitive to moisture and come
in sealed moisture-proof packages.
Observe the following cautions on
storage.

« After the moisture-proof package is
unsealed, take the devices out of storage
as soon as possible (within 1 month, less
than 45°C 113°F/70% R.H.).

« If the devices are to be left in storage for
a considerable period after the moisture-
proof package has been unsealed, it is
recommended to keep them in another

moisture-proof bag containing silica gel
(within 3 months at the most).

*When thermal stress is applied when
mounting with solder after the product
has absorbed moisture, the water will
evaporate, swelling will occur, and the
inside of the package will become
stressed. Since this can lead to bulging
and cracking of the package surface,
please be sure to be careful and follow
the correct soldering conditions.

13. About the exposed terminals on
the sides of the package
As shown in the following figure, part of
the input and output frames are exposed
on the sides of the package. Due to this,
please be keep in mind the cautions
listed below.
1) Shorting the exposed terminals may
cause deterioration of the insulation
between the inputs and outputs, and may
damage the internal IC.
2) Since the exposed terminals are
connected electrically to the internal
element, please refer to the section “4.

Deterioration and destruction caused by
discharge of static electricity”, and
implement sufficient measures to control
static electricity.

3) When installing the devices in the
vicinity, please keep in mind that if the
exposed frames of adjacent devices get
too close, a short between devices may
occur.

Part of frame on output side

Part of frame on input side

14. Regarding close installations
When this product is installed close to
other parts, the ambient temperature may
rise due to heating of the internal element
when power is applied. Be sure to use
with a reduced load current after testing
under actual conditions, because the
degree of temperature rise depends on
the placement of the devices and
conditions of use.
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Micro-miniature SON package
Lower output capacitance
and on resistance (CxRS5)

25V load voltage

FEATURES

1. Super miniature SON* package
contributes to space savings and high
density mounting.

The SON type is a new PhotoMOS relay
with approximately 43% the volume ratio
of existing SSOP type. The super
miniature leadless construction reduces
the mounting area and enables high
density mounting.

*Small Outline No-lead package
Reduced to approximately 43%
volume ratio

Previous SSOP package

(L: 2.65 x W: 4.45 x H: 1.80)
(L: .104 x W: .175 x H: .071)

H: 1.4.055
New SON package

.087

Area comparison (including leads)

W:2.95
116

PhotoMOS Relays
RF SON 1 Form A CxR5

(AQY221N3M)

2. Lower output capacitance and on-
resistance

Output capacitance (Cout): 1.1pF (typ.)
On resistance (Ron): 5.5Q (typ.)

3. High speed switching

Turn on time: 0.02ms (typ.)

Turn off time: 0.02ms (typ.)

TYPICAL APPLICATIONS

Measuring and testing equipment
1. Testing equipment

IC tester, Semiconductor performance
tester, Probe cards, etc.

2. Board tester

Bare board tester, In-circuit tester,
Function tester, etc.

Previous Previous
SOP4pin SSOP SON
44% 22%
100%
Flat lead Leadless
Output rating** Package Tape and reel packing style*2 Packing quantity
Load voltage Load current 9 Picked from the 1 and 4-pin side Picked from the 2 and 3-pin side in tape and reel
AC/DC dual use 25V 150 mA SON AQY221N3MY AQY221N3MW 3,500 pcs.

Notes: *1 Indicate the peak AC and DC values.
*2 Only tape and reel package is available.

For space reasons, only “1N3” is marked on the product as the part number.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY221N3M Remarks
LED forward current Ir 50mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) Vi 25V
Output Continuous load current I 0.15A Peak AC, DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 200V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F
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RF SON 1 Form A CxR5 (AQY221N3M)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY221N3M Condition
Typical 1.0 mA
LED operate current yp. IFon IL=80 mA
Maximum 3.0 mA
Minimum 0.2 mA
Input LED turn off current - |Foff IL=80 mA
Typical 0.9 mA
Typical 1.35V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 1.5V
Typical 5.50 IF=5mA
On resistance - Ron IL=80 mA
Maximum 7.5Q Within 1 s on time 8
Typical 1.1 pF IF=0mA s
Output Output capacitance Cout Ve=0V [}
Maximum 1.5 pF f=1 MHz _8
Typical 0.01 nA IF= 0 mA o
Off state leakage current ILea
o Maximum ek 10 nA Vi = Max.
Typical 0.02 ms IF=5mA
Turn on time* Ton Vi=10V
Maximum 0.2ms RL = 125Q
Transfer Typical 0.02 ms IF=5mA
characteristics Turn off time* Toft V=10V
Maximum 0.2ms RL = 125Q
. Typical 0.8 pF f=1MHz
1/0O capacitance Ciso
P Maximum 1.5 pF Ve=0V
Note: Variation possible through combinations of output capacitance and on resistance. For more information, please contact our sales office in your area.
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

ltem

Symbol

Recommended value Unit

Input LED current I

5

mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200

< 150
£
£ N
& \
3
S 100 \\
©
S N
50
0
40 20 0 20 40 60 8085 100

— Ambient temperature, °C

2. Load current vs. Load voltage
characteristics

Ambient temperature: 25°C 77°F

200

o
(=]

Load current, mA
I
o

50 \

0 5 10 15 20 25 30
— Load voltage, V

3. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC);

Load current: 80mA (DC)
10

Q

On resistance:

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Turn on time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
0.1

o
o
®

o
=
<)

Turn on time, ms

o
2
N\

L~

0.02

—

40 20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
0.1

o
o
®

Turn off time, ms
o
o
D

o
=}
i

0.02

40 -20 0 20 40 60 8085
Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);
Continuous load current: 80mA (DC)
5

£

- 4

c

g

3

o 3

©

@

Q

= 2

[a] 3

u //
1 ]

//

0

40 20 0 20 40 60 808
Ambient temperature, °C

7. LED turn off current vs. ambient
temperature characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

9. Current vs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

5 15 150
<
S /
< -
>
E 4 s T~ - § 10—
I <) I € 3
£ - It A £ S50
= o
5 g 1. ~—~ —~—— <
s 3 5 \\t\ ~~~50mA £ ‘
g g 5 ~ T~ 3 2. 45 1 05
o 1 ~=30mA 05 15
o 5 3 @
o 2 2 2 S~ -zom 3 Voltage,
0 L1 4o ~— 10mA -50
// \‘EImA /
! 1 f—-100]
| /
=520 0 20 40 60 w® 09 =0 0 20 40 60 0% -150
Ambient temperature, °C Ambient temperature, °C — Voltage, V
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10.0Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

10°

-
S

Leakage current, A
=)

-
o
)

-
Q

10

0 5 10 15 20 25 30
— Load voltage, V

11.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

80mA (DC); Ambient temperature: 25°C 77°F
0.1

©
=}
©

Turn on time, ms
. o

o

(2]
o

o

o

5
/

0.02
_

0 10 20 30 40 50 60
— LED forward current, mA

12.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:

80mA (DC); Ambient temperature: 25°C 77°F
05

0.4

0.3

Turn off time, ms

0 10 20 30 40 50 60
LED forward current, mA

13.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4

Frequency: 1 MHz, 30m Vrms; Ambient temperature:

25°C 77°F

25

w

e 2

(0]

o

=

s

5

g 15

W]

o

g N

3 T~
0.5
0

0 5 10 15 20 25 30
Applied voltage, V

14.Isolation vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100

80

60

Isolation, dB

40

20

0105 108 107 108
Frequency, Hz

15.Insertion loss vs. frequency characteristics
(5002 impedance)
Measured portion: between terminals 3 and 4

Ambient temperature: 25°C 77°F

2

Insertion loss, dB

010“ 10° 10¢ 107
— Frequency, Hz

16.0n resistance distribution
Measured portion: between terminals 3 and 4
Continuous load current: 80mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

40

35

30

25

Quantity, n

20

2 3 4 5 6 7 8
— On resistance, Q

17.Turn on time distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

20 —

0 0.02 0.04 0.06 0.08 0.1
— Turn on time, ms

18.Turn off time distribution

Load voltage: 10V (DC)
Continuous load current: 80mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

20

0 0.02 0.04 0.06 0.08 0.1
— Turn on time, ms

19.LED operate current distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC), n: 50pcs.
Ambient temperature: 25°C 77°F
30

25

20

Quantity, n

15

10

O0.4 06 08 1 12 14 16 1.8
— LED operate current, mA
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Panasonic

Super miniature SSOP
Lower output capacitance
and on resistance (CxR5)

PhotoMOS Relays
RF SSOP 1 Form A CxR5

ideas for life

(AQY221N3V)

4.45

175
1.80
.071

2.65
104

mm inch
1 4
e} e}
> QD
2 3
¢} e}

Load voltage 25V

FEATURES

1. Reduced package size

Lower surface has been reduced 60%
and mounting space 40% compared to
conventional SOP4-pin type.

2. Lower output capacitance and on-
resistance

Output capacitance (Cout): 1.0pF (typ.)
ON resistance (Ron): 5.5Q (typ.)

3. Mounting space has been reduced
and output signals have been
improved by using new flat lead
terminals.

Conventional
SOP SSOP

1 L

Flat lead

— |

4. High speed switching
Turn on time: 0.02ms (typ.)
Turn off time: 0.02ms (typ.)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Semiconductor performance tester,
Board tester, etc.

2. Medical equipment

Ultrasonic wave diagnostic machine

3. Multi-point recorder

Warping, Thermo couple, etc.

4. Telecommunication and
broadcasting equipment

TYPES

Output rating*! Package Tape and reel packing style Packing quantity
Load voltage Load current 9 Picked from the 1/4-pin side Picked from the 2/3-pin side in tape and reel*
AC/DC dual use 25V 150 mA SSOP AQY221N3VY AQY221N3VW 3,500 pcs.

Notes: *1 Indicate the peak AC and DC values.
*2 Tape and reel is the standard packing style for SSOP.

For space reasons, only “N3V” is marked on the product as the part number. The three initial letters of the part number “AQY”, and the package (SSOP) indicator

“V” and the packing style indicator “Y” or “W” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY221N3V Remarks
LED forward current I 50mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) ' 25V
Output Continuous load current I 0.15A Peak AC, DC
Peak load current Ipeak 0.4A 100 ms (1 shot), Vi=DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 1,500V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
186 ds_x615_en_aqy221n3v: 010611J



RF SSOP 1 Form A CxR5 (AQY221N3V)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQY221N3V Condition
Typical 1.0 mA
LED operate current yp|.0a IFon m IL =80 mA
Maximum 3.0 mA
Minimum 0.2 mA
Input LED turn off current - IFoff IL=80 mA
Typical 0.9 mA
Typical 1.35V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 5.50 = =
On resistance ypl'ca Ron Ir=5mA, IL = 80 mA
Maximum 75Q Within 1 s on time
Typical 1.0 pF = =
Output Output capacitance yp. Cout P lF_ 0mA, Vs =0V
Maximum 1.5 pF f=1MHz
Typical 0.01 nA =
Off state leakage current ypl. |Leak Ie _0 mA
Maximum 10 nA Vi = Max.
) Typical 0.02 ms lF=5mA,VL=10V
Turn on time* Ton ’
Maximum ° 0.2ms Ru=125Q
) Typical 0.02 ms lF=5mA,VL=10V
Turn off time* T !
Transfer Y I Maximum o 0.2ms Ru=125Q
characteristics
. Typical 0.8 pF f=1MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

Note: Variation possible through combinations of output capacitance and on resistance. For more information, please contact our sales office in your area.

*Turn on/Turn off

Input

Output

Ton

time

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item

Symbol

Recommended value

Unit

Input LED current I3

5

mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.

B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.

For more information, see page 80.
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RF SSOP 1 Form A CxR5 (AQY221N3V)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

—40°F to +185°F

200

<

e 150

= \

o

\\

- 100

g N

4 N
50

0
40 20 0 20 40 60 8085 100
Ambient temperature, °C

2. Load current vs. Load voltage
characteristics
Ambient temperature: 25°C 77°F

200

a
o

o
o

Load current, mA

0 5 10 15 20 25 30
Load voltage, V

3. On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Load current: 80mA (DC)
25

20

On resistance, Q
=

10
/’
//
0

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Turn on time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
0.1

o
o
©

o
o
>

Turn on time, ms

o
o
=

0.02 —

40 20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
0.1

o
=}
©

o
o
>

Turn off time, ms

o

=]

=
4

0.02 \\

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

2
£ s
€15 //
3 v
9
g 1 //
o
g d

0.5

0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED turn off current vs. ambient

temperature characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);

Continuous load current: 80mA (DC)
2

£ s
‘§15 //
3 /
o
(a':;_ 1 /
8 //
_105 ]
0

-40 -20 O 20 40 60 8085
Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15

T 14

E’ . \\

g ~

513 ‘\\

S I~ \~

g b \t\ 50mA

Q12

[} 3 T~ 30mA

n \\t\\N 20mA
1.1 \\\~ 10mA

\‘ 5mA

1.0

40 20 0O 20 40 60 8085 100
Ambient temperature, °C

9. Current vs. voltage characteristics of output

at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

o a
o o

—+tCurrent, mA
a
(=)
—

N
o
o

-50

~
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10.0Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

S

S

Q
3

Off state leakage current, A
3

107"

10—13
0 5 10 15 20 25 30

Load voltage, V

11.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

80mA (DC); Ambient temperature: 25°C 77°F
0.12

o
o
©

o
o
o

Turn on time, ms

0.03 \

0 10 20 30 40 50 60
LED forward current, mA

12.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:
80mA (DC); Ambient temperature: 25°C 77°F

0.1

0.08
[%2]
g
¢
Eo0.06
k5
2 n
5 (@]
£0.04 =
]
o
0.02 \ 7=
02— o
0

0 10 20 30 40 50 60
——— LED forward current, mA

13.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4

Frequency: 1 MHz, 30m Vrms; Ambient temperature:

25°C 77°F
25

Output capacitance, pF

0 5 10 15 20 25 30
— Applied voltage, V

14.1solation vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100§
N
N

80 N

Isolation, dB
D
o
)4

0
10* 10° 10° 107 10°
Frequency, Hz

15.Insertion loss vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 3 and 4

Ambient temperature: 25°C 77°F

2

Insertion loss, dB

0 10* 10° 10° 107
Frequency, Hz

16.0n resistance distribution
Measured portion: between terminals 3 and 4
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

40

35

30

25

Quantity, n

20

2 3 4 5 6 7 8
On resistance, Q

17.Turn on time distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

50

40

Quantity, n
w
o

10 1

0 0.02 004 0.06 0.08 0.1
Turn on time, ms

18.Turn off time distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

60

50

40

Quantity, n

30

20

0 0.02 0.04 0.06 0.08 0.1
Turn on time, ms

19.LED operate current distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

30

- []
|

20

Quantity, n

0
04 06 08 1 12 14 16 18
— LED operate current, mA
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Panasonic

ideas for life

mm inch
& 3
q
¥ iDj
2 3
o 1 o

Lower output capacitance
and on resistance (CxR10)
40V load voltage

Micro-miniature SON package

FEATURES

1. Super miniature SON* package
contributes to space savings and high
density mounting.

The SON type is a new PhotoMOS relay
with approximately 43% the volume ratio
of existing SSOP type. The super
miniature leadless construction reduces
the mounting area and enables high
density mounting.

*Small Outline No-lead package
Reduced to approximately 43%
volume ratio

Previous SSOP package

(L: 2.65 x W: 4.45 x H: 1.80)
(L: .104 x W: .175 x H: .071)

H: 1.4.055
New SON package

.087

Area comparison (including leads)

W:2.95
116

PhotoMOS Relays
RF SON 1 Form A CxR10

(AQY22102M)

2. Both low on-resistance (R type) and

low capacitance (C type) available at

CxR10

* R type: On resistance 0.8Q (typ.)
Output capacitance 14pF (typ.)

* C type: On resistance 9.5Q (typ.)
Output capacitance 1.1pF (typ.)

TYPICAL APPLICATIONS

1. Measuring equipment

IC tester, Probe cards, board tester and
other testing equipment

2. Telecommunication or broadcasting
equipment

3. Medical equipment

Previous Previous
SOP4pin SSOP SON
44% 22%
100%
Flat lead Leadless
Output rating*! Tape and reel packing style*2 Packing
Type Package i . K . quantity in tape
Load voltage | Load current Picked from the 1 and 4-pin side | Picked from the 2 and 3-pin side and reel
AC/DC | Low on-resistance (R type) 40V 250 mA SON AQY221R2MY AQY221R2MW 3.500 pes
dual use || ow capacitance (C type) 40V 120 mA AQY221N2MY AQY221N2MW ' pes.

Notes: *1 Indicate the peak AC and DC values.
*2 Only tape and reel package is available.
For space reasons, only “1R2” or “1N2” is marked on the product as the part number.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY221R2M AQY221N2M Remarks
LED forward current IF 50mA
Input LED reverse voltage VR 5V
Peak forward current lep 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) \ 40V 40V
Output Continuous load current I 0.25A 0.12A Peak AC, DC
Peak load current Ipeak 0.75A - 100ms (1shot), V.=DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 200V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F

190
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RF SON 1 Form A CxR10 (AQY22102M)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

R type C type
Item Symbol yp yp Condition
AQY221R2M AQY221N2M
Typical 0.8 mA 1.0 mA
LED operate current ypl.ca IFon m m
Maximum 3.0 mA R type: IL = 250 mA
Input LED turn off current Minimum | 0.2 mA © type: | =80 mA
P Typical Fr 07 mA [ 09 mA
Typical 1.35V (1.14 V at I =5 mA)
LED dropout voltage - VF IF =50 mA
Maximum 15V
Typical 0.8Q 9.5Q Rtype: IF =5 mA, IL =250 mA  BgS
On resistance Ron C type: IF =5 mA, I. =80 mA (@)
Maximum 1.25Q 12.5Q Within 1 s on time S
o
Typical 14 pF 1.1pF I =0 mA ©
Output Output capacitance Cout Ve=0V 2
Maximum 18 pF 1.5 pF f=1MHz o
Typical 0.01 nA IF=0mA
Off state leak t |
state leakage curren Maximum Leak 10 A Vi = Max.
Typical 0.2 0.02
Turn on time* ypea Ton m o R type:
Maximum 0.5 ms 0.2 ms IF=5mA, VL=10V, RL=40Q
Transfer T time* Typical T 0.04 ms 0.02 ms C type:
characteristics urn otrtime Maximum off 02 ms IF=5mA,VL=10V, RL=125Q
Typical 0.8 pF =
1/O capacitance ypl.ca Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V

Note: Variation possible through combinations of output capacitance and on resistance. For more information, please contact our sales office in your area.

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value

Unit

Input LED current

5

mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.

For more information, see page 80.
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REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

400
< 300
‘QEJ‘ AQY221R2M
~N
- 200 N
[\
o
4 \
AQY221N2M N
o~
100 ~<
\\

0
40 20 0 20 40 60 8085 100
Ambient temperature, °C

2. Load current vs. Load voltage
characteristics
Ambient temperature: 25°C 77°F

280

T
AQY221R2M

240

200

160
AQY221N2M

80 \
40

N

Load current, mA

0 10 20 30 40 50
Load voltage, V

3. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;

LED current: 5 mA; Load voltage: 10V (DC); Load

current: 250mA (DC) R type, 80mA (DC) C type
25

20

AQY221 N%f

On resistance, Q
o

AQY221R2M

0 I I
-40 20 O 20 40 60 8085

—— Ambient temperature, °C

4. Turn on time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4; LED

current: 5 mA; Load voltage: 10V (DC); Continuous

load current: 250mA (DC) R type, 80mA (DC) C type
05

» 04
1S
4
g 03 AQY221R2M/
E o -
5 L~
[ =
5 02 —
2
0.1
AQY221N2M_|_
0

40 20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4; LED

current: 5 mA; Load voltage: 10V (DC); Continuous

load current: 250mA (DC) R type, 80mA (DC) C type
03

0.25

0.2

0.15

Turn off time, ms

0.1

N AQY221R2M

T — —
0.05

T

AQY221N2M

40 20 O 20 40 60 8085
—— Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics
Measured portion: between terminals 3 and 4;
Load voltage: 10V (DC); Continuous load current:
250mA (DC) R type, 80mA (DC) C type
5

£

S o4

c

g

3

o 3

B

g

s, AQY221N2

o g
1 / o

__———T |AQY221R2M

. ||

40 -20 0 20 40 60 8085
—— Ambient temperature, °C

7. LED turn off current vs. ambient
temperature characteristics
Measured portion: between terminals 3 and 4;
Load voltage: 10V (DC); Continuous load current:
250mA (DC) R type, 80mA (DC) C type
5

LED turn off current, mA
W

2
AQY221N2 /’
1 A/;_
//
e AQY221R2

40 20 0 20 40 60 8085
—— Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
> 14
oy I
% 1.3 \\‘:\‘\
g 1.
= I~~~ T~ \~50mA
g‘ 1.2 b\\\i 30mA
g \\\\‘Z'OmA
w s
1 ~[ o™
~5mA
1
0.9

40 20 0 20 40 60 8085
Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

300———
< AQY221R2M
= oo
S--200 I
STl
100 2
AQY221N2M-
> 15 -1 -05 |
05 1 15
Voltage, V
’-100
” -200
300
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RF SON 1 Form A CxR10 (AQY22102M)

10.0Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

< 10°
i
o
5
o
g 10°
©
X
[}
°
[0
kst
B 10°
=
o AQY221R2M—
—t
10" AQY221Nz
0 [ [ ]

0 10 20 30 40 50
Load voltage, V

13.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4;

Frequency: 1 MHz, 30m Vrms; Ambient temperature:

25°C 77°F
25

20

Output capacitance, pF
o

- AQY221R2M

10 \
AQY221N2M

0 I 1
0 10 20 30 40 50

— Applied voltage, V

11.Turn on time vs. LED forward current 12.Turn off time vs. LED forward current
characteristics characteristics
Measured portion: between terminals 3 and 4; Load voltage: Measured portion: between terminals 3 and 4; Load voltage:
10V (DC); Continuous load current: 250mA (DC) R type, 10V (DC); Continuous load current: 250mA (DC) R type,
80mA (DC) C type; Ambient temperature: 25°C 77°F 80mA (DC) C type; Ambient temperature: 25°C 77°F
1 0.5
» 08 » 04
£ £
o o)
£ o6 £ o3
S AQY221R2M 5 @
s 1] 5 o)
= 04 =02 s
L
2
02 )AQYZJNZM 0.1 AQvazirem o
0 0 AQY221N2M
0 10 20 30 40 50 60 0 10 20 30 40 50 60
LED forward current, mA LED forward current, mA
14.1solation vs. frequency characteristics 15.Insertion loss vs. frequency characteristics
(502 impedance) (502 impedance)
Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
100 2
80 o
0 o 15
o %)
g 3
ks s
[} £ 4
< 1AQY221N2M| 8 AQY221Nz
AQY221R2 0.5
AQY221R2\
0 0 11 1 1 117
10° 10¢ 107 108 104 10° 10¢ 107

Frequency, Hz

Frequency, Hz

16-(1) On resistance distribution
Sample: AQY221R2M; Measured portion: between
terminals 3 and 4; Continuous load current: 250mA
(DC) R type, 80mA (DC) C type, n: 50pcs.
Ambient temperature: 25°C 77°F

40

35
30

25

Quantity, n

20

0
0.5 0.6 0.7 0.8 0.9 1
On resistance, Q

16.-(2) On resistance distribution
Sample: AQY221N2M; Measured portion: between
terminals 3 and 4; Continuous load current: 250mA
(DC) R type, 80mA (DC) C type, n: 50pcs.
Ambient temperature: 25°C 77°F

35

30

25

20

Quantity, n

0
8.6 9 9.4 9.8 10.2
On resistance, Q
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RF SON 1 Form A CxR10 (AQY22102M)

17-(1) Turn on time distribution

Sample: AQY221R2M; Load voltage: 10V (DC)

Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.

Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

10

0 0.1 0.2 0.3 0.4 0.5
Turn on time, ms

17.-(2) Turn on time distribution

Sample: AQY221N2M; Load voltage: 10V (DC)

Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.

Ambient temperature: 25°C 77°F
50

40

Quantity, n

0 0.02 0.04 0.06 0.08 0.1
Turn on time, ms

18-(1) Turn off time distribution

Sample: AQY221R2M; Load voltage: 10V (DC)

Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.

Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

. i
1

0 0.02 0.04 0.06 0.08 0.1
Turn off time, ms

18.-(2) Turn off time distribution

Sample: AQY221N2M; Load voltage: 10V (DC)

Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.

Ambient temperature: 25°C 77°F
50

40

Quantity, n

0 0.02 0.04 0.06 0.08 0.1
Turn off time, ms

19-(1) LED operate current distribution

Sample: AQY221R2M; Load voltage: 10V (DC)

Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.

Ambient temperature: 25°C 77°F
50

40

30

Quantity, n

-

0
0.2 0.4 0.6 0.8 1.0 1.2
LED operate current, mA

19.-(2) LED operate current distribution

Sample: AQY221N2M; Load voltage: 10V (DC)

Continuous load current: 250mA (DC) R type, 80mA

(DC) C type, n: 50pcs.

Ambient temperature: 25°C 77°F
30

25

20

Quantity, n

0
04 06 08 1 12 14 16 18
— LED operate current, mA
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Panasonic

Micro-miniature SSOP
Lower output capacitance
and on resistance (CXR10)

PhotoMOS Relays
RF SSOP 1 Form A CxR10

- ]
2,65 4.45 FEATURES
104 ‘71580 1. Micro-miniature package (SSOP) On Output
071 using a new flat lead terminal shape f?TSiS‘?“T)e Cf;_pracitaf;)ce
. I I
Compared to previous models (SOP 4- ypcd ypicd
; . AQY221R4V [ 0.55Q 24pF
CAD Data pin), mounting area can be reduced by R type
i imately 56%*. This contributes to AQYZ21RaV] 0750 12.5pF
mminch ~ approximately o67-. : Ctype | AQY221N2V| 9.50 1.0pF
improved output signal transit
characteristics.
i . 4 Previous SOP SSOP
N j ° - TYPICAL APPLICATIONS
5 3 1. Measuring and testing equipment
© o — Flat lead Semiconductor testing equipment, Probe
*Comparison of area of SSOP and SOP 4-pin cards, Datalogger, Board tester and other
(including leads). testing equipment
2. Full lineup with CxR10 2. Telecommunication and
Lineup includes three types with superior broadcasting equipment
electrical performance of CxR10. R type 3. Medical equipment
and C type, respectively, feature greatly
reduced on resistance and output
capacitance.
Output rating*” Tape and reel packing style*2 Packing
T Pack ity i
ype Load voltage | Load current ackage Picked from the 1 and 4-pin side | Picked from the 2 and 3-pin side qua;;t]l:jyrlgetlape
, 40V 500 mA AQY221R4VY AQY221R4VW
AC/DC | Low on-resistance (R type)
dusl use 40V 250 mA SSOP AQY221R2VY AQY221R2VW 3,500 pes.
Low capacitance (C type) 40V 120 mA AQY221N2VY AQY221N2VW
Notes: *1 Indicate the peak AC and DC values.

*2 Tape and reel is the standard packing style for SSOP.

For space reasons, the three initial letters of the part number “AQY”, the package (SSOP) indication “V”, and the packaging style “Y” or “W” are not marked on
the relay. (Ex. the label for product number AQY221R4VY is 221R4)
*3 For types with a built-in resistor, see page 199.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol R type C type Remarks
AQY221R4V | AQY221R2V AQY221N2V
LED forward current IF 50mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) ' 40V
Output Continuous load current o 0.5A 0.25A 0.12A Peak AC, DC
Peak load current Ipeak 1A 0.75A 0.3A 100ms (1shot), Vi=DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/O isolation voltage Viso 1,500V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F

ds_x615_en_aqy221__v: 010611J
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RF SSOP 1 Form A CxR10 (AQY22100V)

2. Electrical characteristics (Ambient temperature: 25°C )
Rt Ct
Item Symbol ype ype Condition
AQY221R4V | AQY221R2V AQY221N2V
Typical 0.9 mA 1.0 mA
LED operate current Maximum IFon 3.0 mA AQY221R4V: I = 500 mA
Minimanm 01 mA . 02 mA AQY221R2V: I. = 250 mA
inimu . 2m =
Input LED turn off current - IFoff AQY221N2V: I = 80 mA
Typical 0.8 mA 0.9 mA
Typical 1.35V (1.14V atIr =5 mA
LED drc;pout ypi Ve ( F ) F = 50 mA
voltage Maximum 15V
. AQY221R4V: Ir =5 mA, I. = 500 mA
On resistance Typical R 0-550 0.750 9-50 AQY221R2V: Ir = 5 mA, I = 250 mA
Maxi o 10 1950 1250 AQY221N2V: Ir =5 mA, I. = 80 mA
aximum : ) Within 1 s on time
Output Typical 24 pF 12.5 pF 1.0 pF
Output capacitance yp - Cout P P P lF=0mA,Ve=0V,f=1MHz
Maximum 30 pF 18 pF 1.5 pF
Typical 0.02 nA 0.01 nA
Off state leakage | Ypred leak o . I = 0 mA, Vi = Max.
current Maximum 10 nA
_ Typical 0.25ms 0.10 ms | 0.20 ms AQY221R4V:
Turn on time*2 - Ton lF=5mA, VL. =10V, RL = 20Q
Maximum 0.75 ms 0.5ms AQY221R2V:
Typical 0.08 ms | 0.02 ms IF=5mA, V=10V, R = 40Q
Transfer Turn off time*? Vo Tort 02 AQY221N2V:
characteristics aximum .2ms lF=5mA,VL.=10V, RL = 125Q
Typical 0.8 pF
1/0 capacitance ypl, Ciso P f=1MHz,Ve =0V
Maximum 1.5 pF
Initial VO isolation | y iyinyym R 1,000 MQ 500 V DC

resistance

Note: Variation possible through combinations of output capacitance and on resistance. For more information, please contact our sales office in your area.

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current

Ir

mA

B For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 64.

B For Cautions for Use, see Page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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RF SSOP 1 Form A CxR10 (AQY22100V)

REFERENCE DATA

20.Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

600 |
so0|—AQY221R4V
< \
£ \
£ 400
g N
: 300 \
g AQY221R2V N
4 N
200 S~
AQY221N2V SN
120 —
100 —
\-

0
40 20 0 20 40 60 8085 100
Ambient temperature, °C

21.Load current vs. Load voltage
characteristics
Ambient temperature: 25°C 77°F

280

240

200

160

AQY221N2V
120

. N\

0 10 20 30 40 50
Load voltage, V

Load current, mA

22.0n resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC)

Continuous load current: AQY221R4V 500mA (DC),

AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)

25
o 20
5 (72}
< o
£ 15 AQY221N2V- s
2 2 =
° =
5 | 2

10 — o

//
5
AQY221R2V | AQY221RaV
ol ==

40 20 0 20 40 60 8085
Ambient temperature, °C

23.Turn on time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC)

Continuous load current: AQY221R4V 500mA (DC),

AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)

0.5
04 AQY221R4V
g /
g
= 0.3
5
=
£ P
0.2 // AQY221R2V
/
01 —— e N
— AQY221N2V
0 ‘

40 20 0 20 40 60 8085
Ambient temperature, °C

24 .Turn off time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: 10V (DC)

Continuous load current: AQY221R4V 500mA (DC),

AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)

03
025
(2}
g
B
2o
=
n o \\AQY221R2 | AQY221R4V
\\h
005
N AQY221N2V
. ~ |

-40 20 0 20 40 60 8085

Ambient temperature, °C

25.LED operate current vs. ambient
temperature characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC)
Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)
5

<
E 4
€
9
3
® 3
2
g
&
2 2
o AQY221N2V
-
1 ;
| \
— ‘AQY2‘21 R2\‘/, AQY‘221 Rt‘lv
0

40 20 0 20 40 60 8085
Ambient temperature, °C

26.LED turn off current vs. ambient
temperature characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC)
Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)
5

LED turn off current, mA
W

AQY221N2V

I ey
—F AQv221 RZ\‘/, AQY221R4V

0 || [ |
40 20 0 20 40 60 8085

Ambient temperature, °C

1 —

27.LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5

>

o 1.4

8 \\

©

s s \\ I~~~

> T

o T~ I~

a I~ L

g b \\\ 50mA

o 1.2 ~

w N T~ 30mA

n \\\\‘ZOm'A
1.1 ~ ~
. \\ mA

I~ 5mA

1.0 40 20 0 20 40 60 8085 100

— Ambient temperature, °C

28.Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

08T aveziRav
<os
504
303
° 02 JAQY221Rav
: AQY221N2V
o1

-15 -1.0 -0.5

0.5 1.0 1.5
-0.1——Voltage, V-

flo-
/| 0.3
/
l

-0.5
-0.5
-0.6
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RF SSOP 1 Form A CxR10 (AQY22100V)

29.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

10°
<
€
g
5
3 10°
j=2}
£
o
2
Q
T 10°
12}
5 AQY221R2V, AQY221R4V
—
0T |AQY221N2
-
0 10 20 80 40 50

— Load voltage, V

30.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC)

Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)

Ambient temperature: 25°C 77°F
1

— Turn on time, ms

0.8
\ AQY221R4V
0.6 k
0.4
\ AQ‘Y2‘21R‘2V
0.2 \ AQY221N2V
0

10 20 30 40 50 60
— LED forward current, mA

31.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC)

Continuous load current: AQY221R4V 500mA (DC),
AQY221R2V 250mA (DC), AQY221N2V 80mA (DC)
Ambient temperature: 25°C 77°F

0.5

v 0.4
g
¢
g
= 03
=
[s}
£
P o2
AQY221R2V, AQY221R4V
X
AQY221N2V
0 \

0 10 20 30 40 50 60
— LED forward current, mA

32.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms
Ambient temperature: 25°C 77°F

33.Isolation vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

34.Insertion loss vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

30 100 2
\\
\.
L o5 N
< 801N N
g 5 NN AN 8 15
= \ ] NN N &
S 20 NN ™ @
S g 60 IND N o
© 9 N
g 5 Qk\ N{AQY221N2V g
= 15 \ E \::.~ 3 1
g \ 40 N NS £
3 10 S| Aqvz21Rav N\ AQY221R2Y AQY221N2
\ N os ai
— AQY221R2V 20 TN T 1T
5 AQY221R4V Aav221R2v| ||| AQy221Ra
AavzziNzy I (T v
0 - 0 0 TTT j——— |-
0 10 20 30 40 50 10° 10° 10° 107 108 10 10° 10° 107
Applied voltage, V Frequency, Hz Frequency, Hz
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Panasonic

ideas for life

2.65 4.45

104 175
1.80
.071

Space-saving
SSOP 1 Form A type
with built-in registor

40V load voltage

FEATURES

1. Built-in input resistor means less

PhotoMOS Relays
RF SSOP CxR10

Voltage-sensitive (AQY221FO2V)

3. Both low on-resistance (R type) and

man-hours when mounting low capacitance (C type) available at 8
The voltage-sensitive type, which excellent electrical characteristics of =
eliminates the need to mount an external CxR10 %
mm inch input resistor, is now available in a small * R type: On resistance 0.75Q (typ.) o
package. Man-hours spent mounting Output resistance 12.5pF (typ.)
external input resistors are cut and board « C type: On resistance 9.5Q (typ.)
; . designing is simplified. Output capacitance 1pF (typ.)
o— 0 2. Save space on PC board
iDj Since the small package size remains the
2 3 same while including a built-in input
o 0 resistor, space on the PC board is saved. TYPICAL APPLICATIONS
This makes it easier to incorporate space 1. Measuring and testing equipment
savings when designing miniature Semiconductor testing equipment, Probe
devices. cards, Datalogger, Board tester and other
— " testing equipment.
Existing =1 | | | ‘ 2. Telecommunication and
mvc‘;i?:tior:g . . . . broadcasting equipment
external i 3. Medical equipment
resistors = ﬁ I F
B e N;
Pl | y
re\S,}ISI‘tl';rS E E E E sPace
built in Sayes
e
<Artistic impression of PC board
space savings due to built-in resistor>
TYPES
Output rating™! Part No.*2 Packing
Type Load Load Package Tape and reel packing style Tape and reel packing style quantity in tape
voltage current (Picked from the 1 and 4-pin side) | (Picked from the 2 and 3-pin side) and reel
AC/DC | Low on-resistance (R type) 40V 0.25A ssop AQY221FR2VY AQY221FR2VW 3,500 pos.
dual use | Low capacitance (C type) 40V 0.12A AQY221FN2VY AQY221FN2VW ’

Notes: *1 Indicate the peak AC and DC values.

*2 Tape and reel is the standard packing style for SSOP.
For space reasons, the three initial letters of the part number “AQY”, and the package (SSOP) indicator “V” and the packing style indicator “Y” or “W” are not
marked on the relay. (Ex. the label for product number AQY221FR2VY is 221FR2)

RATING
1. Absolute maximum ratings (Condition: ambient temperature 25°C 77°F)
Item Symbol AQY221FR2V | AQY221FN2V Remarks
Input voltage Vin 6V
Input Input reverse voltage VRN 5V
Power dissipation Pin 65mwW
Load voltage (peak AC) Vi 40V
Load current I 0.25A 0.12A Peak AC, DC
Output K Toad current Tpeek 0.75A 0.2A 100ms (1shot), Vi=DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 500V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F
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RF SSOP CxR10 Voltage-sensitive (AQY221FO2V)

2. Electrical characteristics (Condition: ambient temperature 25°C )
Iltem Symbol AQY221FR2V | AQY221FN2V Condition
Typ. 1.3V
Operate voltage yp VFon
Max. 4V AQY221FR2V: I = Max.
Input Min. 0.8V AQY221FN2V: I. = 80mA
Turn off voltage Vroft
Typ. 1.3V
Input current Typ. Iin 8.5mA Vin =5V
Typ. 0.75Q 9.5Q AQY221FR2V: Vin = 5V, I = Max.
On resistance Ron AQY221FN2V: Vin = 5V, I = 80mA
Max. 1.25Q 12.5Q Within 1 s on time
Typ. 12.5pF 1pF
Output Output capacitance P Cout P P Vin =0V, Ve = 0V, f = 1MHz
Max. 18pF 1.5pF
Typ. 0.02nA 0.01nA
Off state leakage current ILeak Vin =0V, VL = Max.
Max. 10nA
Turn on time* e | g 0.05ms | 0.01ms AQY221FR2V:
Max. 0.5ms Vin =5V, VL= 10V, RL = 40%
o Typ. 0.06ms | 0.03ms AQY221FN2V:
Transfer Turn off time Tort Vin =5V, Vi =10V, R = 125%
- Max. 0.2ms
characteristics T 0 BoF T VoS oV
. yp. .8p = z, VB =
1/0 t Ciso
capacttance Max. 15pF = 1MHz, Ve = OV
Initial I/O isolation resistance Min. Riso 1,000MQ 500V DC
Note: If you wish to change the input voltage, rating or performance, please inquire with our sales.
*Turn on/Turn off time
Input
Output
Ton
Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Minimum Typical Maximum Unit
Input voltage Vin 4.5 5 5.5 \%

B For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 64.
B For Cautions for Use, see Page 71.

H These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.
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RF SSOP CxR10 Voltage-sensitive (AQY221FO2V)

REFERENCE DATA

35.Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

400
< 300
< AQY221FR2V
[
g N
5 200 AN
8 ~N
o
4 \
AQY221FN2V N
120
100 —
\\

0
40 20 0 20 40 60 8085 100
Ambient temperature, °C

36.Load current vs. Load voltage
characteristics
Ambient temperature: 25°C 77°F

280 ‘
AQY221FR2V

240

200

160

AQY221FN2V

Load current, mA

120

80 \
40

N

0 10 20 30 40 50
Load voltage, V

37.0n resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4
Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

25
o 20
g 0
g 15 g
] AQY221FN2V_or”
< / L
c o
O 10 i

—]
—
5
AQY221FR2V
0 T

I
40 20 0 20 40 60 8085
Ambient temperature, °C

38.Turn on time vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,

80mA (DC) C type
0.2
go.1s
@
£
5
c 01
=
[ /’
AQY221FR2V
0.05 re21FR2y L~
[—
AQY221FN2V
I |
20 =20 0 20 20 60 @®

Ambient temperature, °C

39.Turn off time vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,

80mA (DC) C type
0.2
£0.15[—N
¢
N
&=
© N
2 0.1
P \\AQY221FR2V
\
0.05 ——
~— AQY221FN2V
0 |

40 20 0 20 40 60 8085
Ambient temperature, °C

40.Turn on voltage vs. ambient temperature
characteristics
Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,
80mA (DC) C type

Turn on voltage, V
w

AQY221FR2V, AQY221FN2V|_

40 20 0 20 40 60 8085
Ambient temperature, °C

41.Turn off voltage vs. ambient temperature
characteristics
Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,
80mA (DC) C type

Turn off voltage, V
w

AQY221FR2V, AQY221FN2V
—

40 20 0 20 40 60 8085
Ambient temperature, °C

42.Input current vs. ambient temperature
characteristics
Input voltage: 5V

20

AQY221FR2V, AQY221FN2V

Input current, mA

40 20 0 20 40 60 8085
Ambient temperature, °C

43.Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

o
o

L1 1]

JAavaziFRav
|

o
o

= N W
o
o

T Current, mA™|

AQY221FN2V

30-25-2045-4.0-0,

o

015 1015202530
| Voltage, VT
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RF SSOP CxR10 Voltage-sensitive (AQY221FO2V)

44 Input current vs. input voltage
characteristics

Ambient temperature: 25°C 77°F

(Recommended input voltage: 5+0.5V)

20
< 15
3
2 AQY221FR2V, AQY221FN2V
3
= 10 //
Q
£ /
I 5

0

3 4 5 6 7

— Input voltage, V

45.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

o
&

o
&

Off state leakage current, A

109
AQY221FR2V-—
[
ol T [ AQaz1FNav
I
0 10 20 30 40 50

— Load voltage, V

46.Turn on time vs. input voltage
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC);

Continuous load current: 250mA (DC) R type,

80mA (DC) C type; Ambient temperature: 25°C 77°F

03
0.25
[%2]
2
g 02
5
So.15
5
0.1
AQY221FR2V
0.05 S~
AQY221FN2V
o3 4 5 6 7

Input voltage, V

47.Turn off time vs. input voltage
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC);

Continuous load current: 250mA (DC) R type,

80mA (DC) C type; Ambient temperature: 25°C 77°F

0.2

20.15
¢
£
B
2 o
E]
AQY221FR2V
0.05
AQY221FN2V
I
03 4 5 6 7

Input voltage, V

48.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms;
Ambient temperature: 25°C 77°F

30

L 25

@

o

=4

S 20

(5}

©

&

8 15

2

2

o) 10\\
. AQY221FR2V

AQY221FN2V

% 10 20 30 40 50

— Applied voltage, V

49.Isolation vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100

\\
\.\
80N
\\ ‘\\
Q \\ M|
g o0 NG
ks N N
8 \n. N
40 N AQY221FN2
N
N
2 H
0 AQY221FR2V
: [0 L1
10% 108 106 107 108

Frequency, Hz

50.Insertion loss vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

2
3 15
@
[%}
kel
c
S
5 1
(2}
£
AQY221FN2
0.5
AQY221FR2V
0 T
04 10° 108 107
Frequency, Hz
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Panasonic

Miniature SOP4-pin
with CxR10

PhotoMOS Relays
RF SOP 1 Form A CxR10

ideas for life 40V load voltage (AQY22102S)
FEATURES TYPICAL APPLICATIONS
43 44 43 44 1. Both low on-resistance (R type) and 1. Measuring and testing equipment
169&721 .169@@7231 low capacitance (C type) available at IC tester, Liquid crystal driver tester, 8
083 > Ges excellent characteristics of CxR10 Semiconductor performance tester, =
AQY221R2S | AQY221N2S Bare board tester, In-circuit tester, g
<R type> <C type> (R type) (C type) Function tester, etc. ~
CAD Data AT 0.80 9.50 2. Telecommunication and
broadcasting equipment
Low output 130F 1pF . .
mm inch capacitance: C P P 3. Medical equipment
] . Ultrasonic wave diagnostic machine
%‘ High ?pee.c:)sovgltchltng 4. Multi-point recorder
1 4 urn on !me. -03ms (typ.) Warping, Thermo couple, etc.
! —o0 Turn off time: 0.03ms (typ.)
¥ QD (AQY221N2S)
2 3 3. Small profile of miniature SOP4-pin
© © 4. Low-level off state leakage current
of typ. 0.01nA (AQY221N2S)
TYPES
Output rating* Part No. Packing quantity
. Tape and reel packing style
Type Load Load Package | Tube packing - -
Picked from the | Picked from the Tube Tape and reel
voltage | - current style 1/2-pin side 3/4-pin side
. 1 tube contains:
Low on resistance (R type) 40V 250mA AQY221R2S AQY221R2SX | AQY221R2SzZ
dﬁ(a:llgge SOP4-pin 1 ba:(?hoc%ftéins 1,000 pes.
Low capacitance (C type) 40V 120mA AQY221N2S | AQY221N2SX | AQY221N2SZ 2,000 pos.

* Indicate the peak AC and DC values.

Note: For space reasons, the initial letters of the part number “AQY”, the package (SOP) indicator “S” and the packing style indicator “X” or “Z” are not marked on the relay.
(Ex. the label for product number AQY221R2SX is 221R2)

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
AQY221R2S AQY221N2S
Item Symbol Q(R type) C%C type) Remarks
LED forward current I3 50mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) Vi 40V
Output Continuous load current I 0.25A 0.12A Peak AC, DC
Peak load current Ipeak 0.75A 0.30A 100 ms (1 shot), V.= DC
Power dissipation Pout 300mwW
Total power dissipation Pr 350mW
I/O isolation voltage Viso 500V AC 1,500V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tsig —40°C to +100°C —40°F to +212°F
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RF SOP 1 Form A CxR10 (AQY22102S)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQY221R2S (R type) AQY221N2S (C type) Condition
Typical 0.5 mA 0.9 mA I = 250 mA (R type)
LED operate current IFon
P Maximum - 3.0 mA I = 80 mA (C type)
Minimum 0.1 mA 0.2mA IL = 250 mA (R type)
Input LED turn off current IFo
P Typical For 0.4 mA 0.85 mA IL = 80 mA (C type)
Typical 125V (1.14V at Ir =5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 1.5V
. IF=5mA
' Typical 0.8Q 9.5Q IL = 250 mA (R type),
On resistance Ron I = 80 mA (C type)
Maximum 1.25Q 12.5Q Within 1 s on time
Output Typical 13 pF 1.0 pF IF=0mA
QOutput capacitance Cout Ve=0V
Maximum 18 pF 1.5 pF f=1MHz
Typical 0.03 nA 0.01 nA =
Off state leakage current ypllca |Leak n n Ir _0 mA
Maximum 10 nA Vi = Max.
Typical 0.1 ms | 0.03 ms IF =5 mA
Turn on time* Ton Vi=10v
Maxi 05 R =400 (R type),
aximum .5ms 1250 (C type)
. IF=5mA
Transfer o Typical 0.06 ms | 0.03 ms Vi = 10V
characteristics Turn off time - Tott R. = 400 (R type),
Maximum 0.2 ms 125Q (C type)
Typical 0.8 pF =
1/0O capacitance yp{ca Ciso P f j MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

5

mA

Input LED current Ir

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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RF SOP 1 Form A CxR10 (AQY22102S)

REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. Load voltage 3. On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Ambient temperature: 25°C 77°F Measured portion: between terminals 3 and 4
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC);
Load current: 250mA (DC) [R type], 80mA (DC)
[C type]
350 280 T 25
AQY221R2S
300 240
< QY221R2S < o 20
A 2 .
E 250 AN E 200 g 8
c
g N g RE AQY221N25 ] s
5 200 AN 5 160 a 2 =
T N 3 AQY221N2S c d ©
5150 N S0 S 10 £
AQY221N2S N — =
100 T 80 L
~ \ 5
50 40
AQY221R2S
o f I
%0 20 0 20 40 60 808 100 % 10 20 30 40 50 40 20 0 20 40 60 8085
Ambient temperature, °C Load voltage, V Ambient temperature, °C
4. Turn on time vs. ambient temperature 5. Turn off time vs. ambient temperature 6. LED operate current vs. ambient
characteristics characteristics temperature characteristics
Measured portion: between terminals 3 and 4 LED current: 5 mA; Load voltage: 10V (DC); Load voltage: Max. (DC);
LED current: 5 mA; Load voltage: 10V (DC); Continuous load current: 250mA (DC) [R type], Continuous load current: 250mA (DC) [R type],
Continuous load current: 250mA (DC) [R type], 80mA (DC) [C type] 80mA (DC) [C type]
80mA (DC) [C type]
03 0.1 2 [
AQY221N2S|/
0.25 £
) 0.08 -
g AQY221R2S g 518 Y v
g 02 L g 5
£ / £ 0.06—N\ o
= = 0. b
So.15 Vi 5 g A/
c v £ 3 £~ AQY221R2S
= L~ #0.04 N\ 2 /
0.1 — AQY221R2S oy v
L+ AQY221N2S - 05 7”
0.05 LT 0.02 AQY221N2S 7|
9 20 20 0 20 40 60 &% 930 20 0 20 40 60 0% ~20 20 0 20 40 60 808
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. LED turn off current vs. ambient 8. LED dropout voltage vs. ambient 9. Current vs. voltage characteristics of output
temperature characteristics temperature characteristics at MOS portion
Load voltage: Max. (DC); Continuous load current: LED current: 5 to 50 mA Measured portion: between terminals 3 and 4
250mA (DC) [R type], 80mA (DC) [C typel]; Ambient temperature: 25°C 77°F
2 1.5 300———
‘ ‘ < |Adv221R2s
E]
< AOY221/NZS z 14 - foo ,’
= g |
5 15 /,/ L g N 5] AQY221N2S
5 / 2 13| © 100
o / 5 \ l
E . oid g \\\\\ -3.0-255-2,0-15-1.0-05
c 1 7 S 1.2 \‘ N
5 / AQY221R2S 5 1 "~ ~ N50mA 051015202530
a / e \\\\\30 | ({ Voltage, V]
& T \\\‘mgA 100
05 QMOmA %
I~5mA -200
1.0 1]
"0 20 0 20 40 60 608 "4 20 0 20 40 60 08 100 -3(;0

Ambient temperature, °C

Ambient temperature, °C
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RF SOP 1 Form A CxR10 (AQY22102S)

10.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

Off state leakage current, A

AQY221R2

)

Il

1

11.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

250mA (DC) [R type], 80mA (DC) [C type];
Ambient temperature: 25°C
0.3

o
)
o

o
S

AQY221R2S

o
o
o

Turn on time, ms

©
-
/\

oA T [AQY221N2s

1
0 10 20 30 40 50
— Load voltage, V

AQY221N2S
\X

0.05 \ \
0 e
0 10 20 30 40 50 60
LED forward current, mA

12.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:
250mA (DC) [R type], 80mA (DC) [C type];
Ambient temperature: 25°C
0.1

0.08

Turn off time, ms
o
o
(=]

o
o
=

AQY221R2S

0.02 E
AQY221N2S
0 |
0 10 20 30 40 50 60
LED forward current, mA

13.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4

Frequency: 1 MHz, 30m Vrms; Ambient temperature:

14.1solation vs. frequency characteristics

(5002 impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

100
N

80 IN N

60 N, N

V4
v 4

™

Isolation, dB

N
40 \\ AQY221N2S

20

\\M

AQY221R2S

15.Insertion loss vs. frequency characteristics

(5002 impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C

25°C
30
w25
g
o
=
§ 20
[}
@
&
o 15
E
3 10\\
5 — %si
AQY221N2S
& 70 20 30 40 50

——— Applied voltage, V

01 04 10° 108 107 108
Frequency, Hz

2
%15
3
(2]
k]
c
15
=
172}
<
AQY221N2S
05
AQY221R2S
0 | | 111
10° 105 106 107

Frequency, Hz

16-(1). On resistance distribution (R type)
Measured portion: between terminals 3 and 4
Continuous load current: 250mA (DC)

Ambient temperature: 25°C

16-(2). On resistance distribution (C type)
Measured portion: between terminals 3 and 4
Continuous load current: 80mA (DC)

Ambient temperature: 25°C

17-(1). Turn on time distribution (R type)
Load voltage: 10V (DC)

Continuous load current: 250mA (DC)
Ambient temperature: 25°C

60 60 60
50 50 50
S 40 S 0 S 40
g § -+ £
& 30 & 30 & 30
20 20 20
10 10 ] 10
0 0 0
0.76 0.77 0.78 0.79 0.8 0.810.82 0.83 0.84 0.85 0.84 8.6 9 9.4 9.8 102 106 0.090.1 0.110.120.130.14 0.15 0.16 0.17 0.18 0.19
On resistance, Q On resistance, Q Turn on time, ms
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RF SOP 1 Form A CxR10 (AQY22102S)

17-(2). Turn on time distribution (C type)
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F
60

50

40

Quantity, n

30

20

10

0
0.01 002 0.03 004 005 0.06
Turn on time, ms

18-(1). Turn off time distribution (R type)
Load voltage: 10V (DC)
Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F

60

50

40

30

Quantity, n

20

10

0
0,022 0.023 0024 0025 0.026 0.027 0.0280.029 003 0,031 0.032
Turn off time, ms

18-(2). Turn off time distribution (C type)
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F
60

50

40

30

Quantity, n

20

10

0026 003 0034 0038
Turn off time, ms

0
0.018  0.022

PhotoMOS

19-(1). LED operate current distribution

(Rtype)
Load voltage: 10V (DC)
Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F
60

50

40

Quantity, n

30

20

10

0
0.7 0.8 0.9 1 1.1 1.2
——— LED operate current, mA

19-(2). LED operate current distribution
(C type)

Load voltage: 10V (DC)

Continuous load current: 80mA (DC)

Ambient temperature: 25°C 77°F
60

50

40

Quantity, n

0
0.4 0.6 0.8 1 1.2 1.4
——— LED operate current, mA
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Panasonic

ideas for life

Space-saving low CxR
type with 4 channels in
a SOP16-pin package

FEATURES

1. 4-channel (4 Form A) in a small
SOP16-pin package

The device comes in a miniature SOP
measuring (W)10.37 x (L)4.4 x (H)2.1mm
(W).408x(L).173x(H).083inch

PhotoMOS Relays

RF SOP 4 Form A CxR10
(AQS22102S)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Semiconductor performance tester,
Bare board tester, In-circuit tester,
Function tester, etc.

2. Telecommunication and

mm inch This contributes to space-saving of PC
board. broadcasting equipment
2. Both low on-resistance (R type) and 3. Medical equipment
ol 1 o016 low capacitance (C type) available at Ultrasonic wave diagnostic machine
2;3 Vﬂ @ﬂ 15 excellent characteristics of CxR10 4. Multi-point recorder
st loa * R type: On resistance 0.8Q (typ.) Warping, Thermo couple, etc.
4&3 Vﬂ iﬂ 13 Output capacitance 13pF (typ.)
ST I * C type: On resistance 9.7Q (typ.)
6;3 Vﬂ 2., Output capacitance 1.0pF (typ.)
ol I 3. High-speed switching of 0.03ms
gaj ”q =R (C type, typical turn on time)
4. Applicable for 4 Form A use, as well
as 4 independent 1 Form A
TYPES
Output rating*! Part No.*2 Packing quantity
Tape and reel packing style
Type Load | Load | Package | Tubepacking [ Picked fromthe | Picked from the Tube Tape and reel
voltage | current style 1/2/3/4/5/6/7/8-pin | 9/10/11/12/13/14/
side 15/16-pin side
Lowon-resistance | 44, | 0 16A AQS221R2S AQS221R2SX | AQS221R28z | 1 tube contains:
AC/DC (R type) ) 50 pes.
dual use Low capacitance SOP16-pin 1 batch contains: 1,000 pes.
(C type) 40V | 0.06A AQS221N2S AQS221N2SX AQS221N2SZ 1,000 pes.
Notes:
*1 Indicate the peak AC and DC values.
*2 The packing style indicator “X” or “Z” is not marked on the relay.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQS221R2S (R type) | AQS221N2S (C type) Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 40V
Output Continuous load current I 0.16 A 0.06 A Peak AC, DC
Peak load current Ipeak 0.2A 0.12A 100 ms (1 shot), V.= DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 500 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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RF SOP 4 Form A CxR10 (AQS22102S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQS221R2S (R type) AQS221N2S (C type) Condition
Typical 0.5 mA 0.9 mA
LED operate current yp' IFon IL = Max.
Maximum 3.0 mA
Input LED turn off current Minimum | 0.1 mA IL = Max
P Typical o 0.4 mA [ 0.85 mA : '
Typical 125V (1.14 V at Ir =5 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 0.8Q 9.50 lr=5mA
On resistance Ron IL = Max.
Maximum 1.25Q 12.5Q Within 1 s on time 8
Typical 13.0 pF 1.0 pF Ir=0mA =
Output Output capacitance Cout Ve=0V [}
Maximum 18.0 pF 1.5 pF f=1MHz _8
Typical 0.03 nA 0.01 nA IF=0mA o
Off state leak t ILeal
state leakage curren Y P— Leak oA VL = Max.
Typical 0.1 ms 0.03 ms Ir = 5 mA
Turn on time* T Vi =10V
) o R. = 62.5Q (R type),
Maximum 0.5ms 0.2 ms R. = 5000 (C type)
; IF=5mA
Transfer . Typical 0.06 ms 0.03 ms VL= 10V
characteristics | Turn off time , Tor Ru = 62.5Q (R type),
Maximum 0.2ms Ru = 5000 (C type)
Typical 0.8 pF =
1/0 capacitance yp' Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I3 5 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 67.
B For Cautions for Use, see page 71.
H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.
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RF SOP 4 Form A CxR10 (AQS22102S)

REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. load voltage 3. On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Ambient temperature: 25°C 47°F LED current: 5 mA; Load voltage: 10 V (DC);
—40°F to +185°F Continuous load current: 160 mA (DC) R type/
60 mA (DC) C type
200 ‘ 200 ‘ ‘ 25
AQS221R28 N AQS221R2S 2
<< < [e]
.E; 150 N E 150 g
" g 1
3 5 D L
7 100 N 5 100 £ Aqs22iNes L]
3 N 3 S 10
AQS221N2S
~ AQS221N2S //
50 50 —
N \ 5
AQS221R2S
|
0% 20 0 20 40 60 8085100 0% 10 20 30 20 50 20 20 0 20 40 60 8085
— Ambient temperature, °C ——Load voltage, V Ambient temperature, °C
4. Turn on time vs. ambient temperature 5. Turn off time vs. ambient temperature 6. LED operate current vs. ambient
characteristics characteristics temperature characteristics
LED current: 5 mA; Load voltage: 10 V (DC); LED current: 5 mA; Load voltage: 10 V (DC); Load voltage: 10 V (DC);
Continuous load current: 160 mA (DC) R type/ Continuous load current: 160 mA (DC) R type/ Continuous load current: 160 mA (DC) R type/
20 mA (DC) C type 20 mA (DC) C type 60 mA (DC) C type
0.3 0.3 2 |
AQS221N2S [/
0.25 0.25 K
g 2 £ 15
E AQS221R2S E & 7
g o2 e g o2 /|
§ i 5 g /] P
c0.15 v £0.15 \ g 1 L ~
= v = \ 2 / L~
01 _ 01 a / |_~Thas221R2s
. — . \ - /
// AQS221 N%S \ 0.5 é//
T
0.05 — 0.05f— L S~ AQS221R2S-|
1 T~ I —
0 0 AQS221N2S 0
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. LED turn off current vs. ambient 8. LED dropout voltage vs. ambient 9. Current vs. voltage characteristics of output
temperature characteristics temperature characteristics at MOS portion
Load voltage: 10 V (DC); LED current: 5 to 50 mA Ambient temperature: 25°C 77°F
Continuous load current: 160 mA (DC) R type/
60 mA (DC) C type
2 1.5 0.20 T
‘ | AQS221R2S
< AQS221N2S > <10.15
IS // 5 1.4 = ’
£ 15 4 $10.10
g / 2 b 5 AQS221N2S
3 / IR ©lo.05
= =]
o / v §. E\Q\\ o
£ v L~ 5 1.2 ~ < I~ 2 -15 -1 -05 /40 05 15 2.0
a / red 0 \\\\\N S0mit 0 oj-
w AQS221R2S [~ 30mA oo
m L1 = \Q\ oA Voltage, V
0.5 \~ 10mA -0.04
<l ‘SmAI ’
1.0 1 1+1-0.0
0 ot 0.08
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 100

Ambient temperature, °C

Ambient temperature, °C
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RF SOP 4 Form A CxR10 (AQS22102S)

10.0Off state leakage current vs. load voltage

characteristics

Ambient temperature: 25°C 77°F

10°

10°

Off state leakage current, A

10°
AQS221R2S
|
| et ! |
10— AQS221N2S
I
0 10 20 30 40

— Load voltage, V

50

11.Turn on time vs. LED forward current
characteristics
Load voltage: 10 V (DC);
Continuous load current: 160 mA (DC) R type/
20 mA (DC) C type
Ambient temperature: 25°C 77°F
0.3

0.25
[}
g
g 02
= AQS221R2S
2015
]
0.1 | AQS221N2S—— B
0.05 \\\
\\

0
0 10 20 30 40 50 60
LED forward current, mA

12.Turn off time vs. LED forward current
characteristics
Load voltage: 10 V (DC);
Continuous load current: 160 mA (DC) R type/
20 mA (DC) C type
Ambient temperature: 25°C 77°F
0.1

,»0.08
£ AQS221R2S
- o —
£o0.06 /’/ »
T |\ o
£ =
=
F0.04 [s}
o
e
o
0.02
AQS221N2S

0
0 10 20 30 40 50 60
LED forward current, mA

13.0Output capacitance vs. applied voltage

characteristics

Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F

30

25

20

Output capacitance, pF

N

5 —_— AQS221R2S
AQS221N2S

0 T 1
0 10 20 30 40

— Applied voltage, V

50

14.1solation vs. frequency characteristics
(502 impedance)
Ambient temperature: 25°C 77°F

100 ANy
N
N
A N
80 AN AN
8 ™ N
° M ™
S 60 N \\
k] N N
2 \\ !
40 NG HAQS221N2S
\\
™
20 AQS221R2S
; i
10 10° 10° 107 10°

Frequency, Hz

15.Insertion loss vs. frequency characteristics
(5002 impedance)
Ambient temperature: 25°C 77°F

2

815
%)
[%}
o
c
9
£
[}
£
AQS221N2S
0.5
AQS221R2S
0 L 1 [ 1111
10° 10° 10° 107

Frequency, Hz
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Panasonic

ideas for life

10.37

G

a7

y /\*32.10
P+ 083

Space-saving
4-channel type
with built-in input resistor

FEATURES

1. Built-in input resistor means less
man-hours when mounting

The voltage-sensitive type, which
eliminates the need to mount an external
input resistor, is now available in a small

PhotoMOS Relays
RF SOP 4 Form A CxR10

Voltage-sensitive

3. Both low on-resistance (R type) and
low capacitance (C type) available at
excellent electrical characteristics of
CxR10

* R type: On resistance 0.8Q (typ.)

mm inch package. Man-hours spent mounting Output capacitance 14pF (typ.)
external input resistors are cut and board * C type: On resistance 9.5Q (typ.)
. designing is simplified. Output capacitance 1.1pF (typ.)
! ‘_FE . [1 a1° 16 2.. Saves space on PC bgard '
z(f Elois Since the small package size remains the
35 | o1a L . P
same while including a built-in input
) =
4(5 [1 =1 o13 resistor, space on the PC board is saved. TYPICAL APPLICATIONS
5 %3 . [1 gﬂ 12 This makes it easier to incorporate space For multi-circuit switching;
6‘? e savings when designing miniature 1. Measuring and testing equipment
7 - [1 g” 10 devices. Semiconductor testing equipment, Probe
8o 1 - cards, Datalogger, Board tester and other
» testing equipment
e 2. Telecommunication and
mounting broadcasting equipment
external . .
resistors 3. Medical equipment
S e asts
rz. -
L Space
built in
=
<Artistic impression of PC board
space savings due to built-in resistor>
In case of SSOP.
Output rating*! Part No.*2 Packing quantity
Tape and reel packing style
Type Load Load Package Tube packing Picked from the | Picked from the
Tub T d reel
voltage | current style 112/3/4/5/6/7/8-pin | 9/10/11/12/13/14/ uoe ape and ree
side 15/16-pin side
Low on resistance 40V 0.16A AQS221FR2S | AQS221FR2SX | AQS221FR2sz | 1tube contains:
AC/DC | (Rtype) SOP16-pin 50 pes. 1,000 pes
dual i 1 batch contains: ' :
YIS | @ capactance 4V | 0.06A AQS221FN2S | AQS221FN2SX | AQS221FN2SZ | 9000 pea.
Notes: *1 Indicate the peak AC and DC values.
*2 The packing style indicator “X” or “Z” is not marked on the relay.
1. Absolute maximum ratings (Condition: ambient temperature 25°C 77°F)
Item Symbol AQS221FR2S | AQS221FN2S Remarks
Input voltage ViN 6V
Input Input reverse voltage VRN 5V
Power dissipation Pin 260mw* *65mW for 1a
Load voltage (peak AC) A 40V 40V
Output Load current I 0.16A 0.06A Peak AC, DC
utpu
P Peak load current Ipeak 0.2A 0.12A 100ms (1shot), Vi.=DC
Power dissipation Pout 600mwW
Total power dissipation Pr 650mwW
1/0 isolation voltage Viso 500V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F
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RF SOP 4 Form A CxR10 Voltage-sensitive (AQS221FO2S)

2. Electrical characteristics (Condition: ambient temperature 25°C 77°F)

Item Symbol AQS221FR2S | AQS221FN2S Condition
Typ. 1.3V
Operate voltage yp VFon
Max. 4V
- IL = Max.
Input Min. 0.8V
Turn off voltage VFoff
Typ. 1.3V
Input current Typ. In 8.5mA Vin =5V
Typ. 0.75Q 9.5Q Vin =5V
On resistance Ron IL = Max.
Max. 1.250 12.50 Within 1 s on time
- 0
Typ. 12.5pF 1pF Vin =0V
Output Output capacitance Cout Ve = 0V g
Max. 18pF 1.5pF f=1MHz S
Typ. 0.02nA 0.01nA Vin = 0V 2
Off state leakage current Max. ILeak TOnA VL= Max. o
Typ. 0.07ms 0.02ms
Turn on time* yp Ton | AQS221FR2S:
Max. 0.5ms Vin =5V, L = Max.
et Typ. 0.07ms | 0.02ms AQS221FN2S:
Transfer Turn off time M Tort Vin =5V, VL =10V, R. = 500%
- ax. 0.2ms
characteristics
. Typ. 0.8pF f=1MHz, Vs = OV
1/0O capacitance Ciso
Max. 1.5pF f=1MHz, Vs = OV
Initial 1/0 isolation resistance | Min. Riso 1,000MQ 500V DC

Note: If you wish to change the input voltage, rating or performance, please inquire with our sales.

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
ltem Symbol Minimum Typical Maximum Unit
Input voltage Vin 4.5 5 5.5 \%

B For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 67.
B For Cautions for Use, see Page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

ds_x615_en_aqs221f 2s: 010611J 213



RF SOP 4 Form A CxR10 Voltage-sensitive (AQS221FO2S)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200 ‘ ‘
AQS221FR2S
<
< 150 N
= \
g
3 \
E 100 N
©
9 N
AQS221FN2S
—
50
0

40 -20 O 20 40 60 8085 100
— Ambient temperature, °C

2. Load current vs. Load voltage characteristics

Ambient temperature: 25°C 77°F

200
AQS221FR2S
<
< 150
g
8
3
< 100
©
o
-
AQS221FN2S
50 \
0

0 10 20 30 40 50
— Load voltage, V

3. On resistance vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 160mA (DC) R type,
60mA (DC) C type

25

n
o

v
paseoiengs |

L~

On resistance, Q
-
o

-
o

//

AQS221FR2S

I 1
0 40 20 0 20 40 60 808

—— Ambient temperature, °C

4. Turn on time vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 125mA (DC) R type,
20mA (DC) C type

0.3

0.25

o
S

Turn on time, ms

\

AQS221FR2S _|_—T

o
o
G

AQS221FN2S

40 20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

Input voltage: 5V; Load voltage: 10V (DC);
Continuous load current: 125mA (DC) R type,

20mA (DC) C type
0.5
» 0.4
£
oy
£
= 0.3
=
o
£
P o2 \
\W%FRZS
! N‘\
T———
N AQ‘SZZHTNZS

40 20 0 20 40 60 8085
Ambient temperature, °C

6. Turn on voltage vs. ambient temperature

characteristics

Load voltage: 10V (DC);

Continuous load current: 160mA (DC) R type,
60mA (DC) C type

Turn on voltage, V
(%]

AQS221FN2S, AQS221FR2S

40 20 0 20 40 60 808
Ambient temperature, °C

7. Turn off voltage vs. ambient temperature
characteristics

Load voltage: 10V (DC);

Continuous load current: 160mA (DC) R type,

8. Input current vs. ambient temperature
characteristics
Input voltage: 5V

9. Current vs. voltage characteristics of output
at MOS portion
Ambient temperature: 25°C 77°F

60mA (DC) C type
s 20 v ———
<015 IAQS221FRZS
4 €
> < o ’
& c 20 g 0.10.
154 e (6] AQS221FN2S
=2 S 0.05
e 3 £
5 3 10 AQS221FN2S, AQS221FR2S N
c E 2 15 -1 050 05 1 15 20
2 2 £ _00‘27V0Itage V_|
AQS221FN2S, AQS221FR2S \
B 5 -0.04
1 ’ |
{ -0.0T
-0.08
0 -40 20 O 20 40 60 8085 ° -40 -20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C
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RF SOP 4 Form A CxR10 Voltage-sensitive (AQS221FO2S)

10. Input current vs. input voltage
characteristics

Ambient temperature: 25°C 77°F
(Recommended input voltage: 5+0.5V)

20
g 15
g AQS221FN2S, AQS221FR2S
3
< 10 //
Qo
<= /
T 5

0

3 7 5 6 7

— Input voltage, V

11. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

10°

Off state leakage current, A

AQ‘SZZ“I FR2S
Il

T

[ ———T T
1021 | AQS221FN2S

|
0 10 20 30 40 50
—Load voltage, V

12. Turn on time vs. input voltage
characteristics

Load voltage: 10V (DC);

Continuous load current: 125mA (DC) R type,

20mA (DC) C type; Ambient temperature: 25°C 77°F

0.2
20.15
: @
s 04 A\ AQS221FR2S =
c Y o
=2
= \ o
e
\ o
0.05
AQSZZJ FN2S
03 4 5 6 7

Input voltage, V

13. Turn off time vs. input voltage
characteristics

Load voltage: 10V (DC);
Continuous load current: 125mA (DC) R type,
20mA (DC) C type; Ambient temperature: 25°C 77°F

0.2
2015
[0}
£
k5
S o
P AQS221FR2S
0.05
AQS221FN2S
\
O3 4 5 6 7

Input voltage, V

14. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms;
Ambient temperature: 25°C 77°F

30

25

20

Output capacitance, pF

N«

AQ?221 FR%S

AQS221FN2S

o 10 20 30 40 50
—— Applied voltage, V

15. Isolation vs. frequency characteristics
(502 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100 \\\
N
N
N N

80 N N
8 ™ N
° ™ ™
g sol IR HIIING
kst N N
8 \\ h

40 \\ AQS221FN2S

N
20 a
01 04 108 108 107 108

Frequency, Hz

16. Insertion loss vs. frequency characteristics
(5002 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

2
s
]
o
c
k<]
g 1
12}
£
AQS221FN2S
05
AQS221FR2S
0 I 1 TTTIII]
o 105 106 07

Frequency, Hz
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Panasonic

ideas for life

4.45
175

& 1.80
.071

2.65
104

Super miniature SSOP type

featuring low CxR
80V load voltage

PhotoMOS Relays
RF SSOP 1 Form A CxR

(AQY225R2V)

FEATURES

1. Low capacitance and on-resistance
with 80V load voltage

Output capacitance (Cout): 4.5pF (typ.)
ON resistance (Ron): 10.5Q (typ.)

2. Reduced package size

The bottom dimension has been reduced

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Semiconductor performance tester,
Bare board tester, In-circuit tester,
function tester, etc.

2. Telecommunication and

mm inch

by 60% and mounting space by 40% broadcasting equipment
; X compared to conventional SOP4-pin 3. Medical equipment
o o) type. 4. Multi-point recorder

¥ QD 3. Mounting space has been reduced Warping, Thermo couple, etc.

5 a and output signals have been
© 0 improved by using new flat lead

terminals.

Conventional
SOP type SSOP
—_ —
| — —
Flat lead

4. High speed switching

Turn on time: 0.05ms (typ.)

Turn off time: 0.05ms (typ.)

TYPES
Output rating*1 Package Tape and reel packing style*2 Facking quantity
Load voltage Load current Picked from the 1/4-pin side Picked from the 2/3-pin side in tape and reel
AC/DC dual use 80V 0.12 A SSOP AQY225R2VY AQY225R2VW 3,500 pcs.

Notes: *1 Indicate the peak AC and DC values.

*2 Tape and reel is the standard packing style for SSOP.
For space reasons, the three initial letters of the part number “AQY” the package (SSOP) indicator “V” and the packing style indicator “Y” or “W” are not marked

on the relay.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY225R2V Remarks

LED forward current I3 50mA

Input LED reverse voltage VR 5V
Peak forward current 123 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) Vi 80V

Output Continuous load current I 0.12A Peak AC, DC
Peak load current Ipeak 0.3A A connection: 100 ms (1 shot), V.= DC
Power dissipation Pout 250mwW

Total power dissipation Pr 300mwW

1/0 isolation voltage Viso 1,500V AC

Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures

limits Storage Tst —40°C to +100°C —40°F to +212°F

216
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RF SSOP 1 Form A CxR (AQY225R2V)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQY225R2V Condition
Typical 0.5mA
LED operate current yp. IFon IL =80 mA
Maximum 3.0 mA
Minimum 0.1 mA
Input LED turn off current - IFoff IL=80 mA
Typical 0.45 mA
Typical 1.32V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 10.5Q =
On resistance ypl'ca Ron le _ 5 mA
Maximum 15Q It =80 mA 1)
Typical 4.5 pF IF=0mA O
Output Output capacitance Cout Ve=0V =
Maximum 6 pF f=1MHz -g
Typical 0.01 nA = <
Off state leakage current yp. lLoak le _0 mA o
Maximum 10 nA VL = Max.
Typical 0.05 ms IF=5mA
Turn on time* Ton Vi=10V
Maximum 0.5 ms RL=125Q
Typical 0.05 ms IF=5mA
Transfer Turn off time* Tor V=10V
characteristics Maximum 0.2ms RL = 125Q
. Typical 0.8 pF f=1 MHz
1/0 capacitance Ci
pact Maximum * 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Turn on/Turn off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value Unit

Input LED current I

5 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.

For more information, see page 80.

REFERENCE DATA

16.Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

140

120 \
100 \

80 N

Load current, mA

60

40

20

940 20 0 20 40 60 8085 100
Ambient temperature, °C

17.0n resistance vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);

Load current: 80mA (DC)

18.Turn on time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 10V (DC);

Continuous load current: 80mA (DC)

50 02
o %0 p 016
@ -
< £
o] =
g 30 S 012
[} o
[
= c
c 5 L
© 20 F 0.08 1
|_— //
10 0.04
//
0 0
40 20 0 8085 20 40 60 808

Ambient temperature, °C

Ambient temperature, °C
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RF SSOP 1 Form A CxR (AQY225R2V)

19.Turn off time vs. ambient temperature 20.LED operate current vs. ambient 21.LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: 10V (DC); Load voltage: 10V (DC); Load voltage: 10V (DC);
Continuous load current: 80mA (DC) Continuous load current: 80mA (DC) Continuous load current: 80mA (DC)
0.2 5 5
< <
, 0.16 E 4 E 4
£ 5 3
) 5 5
£ 012N o 3 S 3
5 g 5
£ \ g £
2 0.08 N a 2 a 2
\\ 5 3
0.04 e~ 1 — 1
—
/ /
% =20 0 20 40 60 08 06 =20 0 20 a0 60 808 026 =20 0 20 a0 60 &%
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
22.LED dropout voltage vs. ambient 23.Current vs. voltage characteristics of output 24 .0Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 250
<1200 < 10°
> - 5
5 1.4 £+150 o
% ~ 2 5
= \\ 37100 S
> N~ o 10°
5 13 T~ 50 g
IS \\\ S~ 8
o N I~ N~ 50mA ©
° Iy ™~ 2.0 -1.5 -1.0 -0.5 500 5 110 115 2.0 =
o 1.2 ~ - @ 10°
I N — 30mA Voltage, V =
7 \t\\* 20mi -100 S
1.1 P~ 10mA -150 —
~ 5mA -200 10"
10520 0 20 40 60 s085 100 250 0 10 20 30 40 50 60 70 8
Ambient temperature, °C Load voltage, V
25.Turn on time vs. LED forward current 26.Turn off time vs. LED forward current 27.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current: Load voltage: 10V (DC); Continuous load current: Frequency: 1 MHz, 30m Vrms; Ambient temperature:
80mA (DC); Ambient temperature: 25°C 77°F 80mA (DC); Ambient temperature: 25°C 77°F 25°C 77°F
0.2 0.2 10
‘s
1) » s 8
2 015 £ 0.15 8
5 > ©
£ \ g R
< 5 g
5 o1 2 o 8
= = 3
2 = g 4
9]
|
0.05 \ 0.05 ) ~—~——_
N—| .
0o 10 20 30 40 50 0 10 20 30 40 50 00 20 40 60 80 100
LED forward current, mA — LED forward current, mA — Applied voltage, V
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Panasonic

ideas for life

Miniature SOP4-pin type
featuring low CxR
60V/80V load voltage

FEATURES

1. Low capacitance and low on
resistance (Load voltage: 60 to 80V)

PhotoMOS Relays
RF SOP 1 Form A CxR

(AQY220ROS)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,

(%}
. (@)
AQY222R1S [ AQY225R1S | AQY225R2S Semiconductor performance tester, s
s @)
CAD Data Outpu.tt 24.5pF 37.5pF 4.5pF Bare poard tester, In-circuit tester, =
_ capacitance | 5 ) (typ.) (typ.) Function tester, etc. N
mm inch (Cout) P P P o a
on 2. Telecommunication and
resistance 8;2)9) 8;239) 1(3/25)? broadcasting equipment
) . (Ron) ’ ) ) 3. Medical equipment
O —O . . = i
¥ i 2. Miniature SOP4-pin package 4. Multi-point recorder
(W)43 x (L)44 x (H)21 mm Warplng, Thermo COUple
3 3 (W).169 x (L).173 x (H).083 inch
3. Low-level off-state leakage current
of typ. 0.01 nA (AQY225R2S)
4. Controls low-level analog signals
Output rating* Part No. Packing quantity
T d reel packing styl
Load Load Package Tube packing style i e 'ﬁg T Tube Tape and reel
voltage current p g Sty Picked from the Picked from the p
1/2-pin side 3/4-pin side
60V 0.5A AQY222R1S AQY222R1SX AQY222R1SZ 1 tube contains:
AC/DC 80V 0.35A | SOP4-pin AQY225R1S AQY225R1SX AQY225R1SZ 100 pes. 1,000 pes.
dual use 1 batch contains:
80V 0.15A AQY225R2S AQY225R2SX AQY225R2SZ 2,000 pcs.

* Indicate the peak AC

and DC values.

Note: For space reasons, the three initial letters of the part number “AQY”, the package (SOP) indicator “S” and the packing style indicator “X” or “Z” are not marked on the
relay. (Ex. the label for product number AQY222R1SX is 222R1)

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY222R1S | AQY225R1S AQY225R2S Remarks
LED forward current I 50mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mW
Load voltage (peak AC) Vi 60V 80V
Output Continuous load current I 0.5A 0.35A 0.15A Peak AC, DC
Peak load current Ipeak 1A 0.7A 0.45A 100 ms (1 shot), V.= DC
Power dissipation Pout 300mwW
Total power dissipation Pr 350mwW
1/O isolation voltage Viso 1,500V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F
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RF SOP 1 Form A CxR (AQY220ROS)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol | AQY222R1S | AQY225R1S | AQY225R2S Condition
Typical 0.5 mA
LED operate current yplFa IFon m IL = Max.
Maximum 3.0 mA
Minimum 0.1 mA
Input LED turn off current - |Foff IL = Max.
Typical 0.45 mA
Typical 1.32V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 0.8Q 10.5Q =
On resistance ypllca Ron Ir _ 5mA
Maximum 1.2Q 15Q IL = Max.
Typical 24.5 pF 37.5pF 4.5 pF [F=0mA,f=1MHz, Ve =0V
Output Output capacitance - Cout (amplitude of 30mV)
Maximum 30 pF 45 pF 6.0 pF Measured from 10s onward after application
Typical 0.05 nA 0.03 nA 0.01 nA =
Off state leakage current ypllca |Leak n n n Ir _O mA
Maximum 10 nA VL = Max.
Typical 0.15ms 0.25ms 0.05ms IF=5mA
Turn on time* Ton V=10V
Maximum 0.5ms 0.75ms 0.5ms RL = 100Q
Typical 0.06 ms 0.08 ms 0.05ms IF=5mA
Transfer Turn off time* Tor Vi =10V
characteristics Maximum 0.2ms RL = 100Q
) Typical 0.8 pF f=1MHz
1/0 capacitance Ci
paci Maximum * 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current I

5

mA

H For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 64.
B For Cautions for Use, see Page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.

For more information, see page 80.

220

ds_x615_en_aqy22 r_s: 010611J



RF SOP 1 Form A CxR (AQY220ROS)

REFERENCE DATA

28.Load current vs. ambient temperature 29-(1) On resistance vs. ambient temperature 2.-(2) On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4 Measured portion: between terminals 3 and 4
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC) LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
600 2 50
s00|—AQY222R1S
< 40
< \\ S s b
P=2 o o
§ *°| aqvezsmis N s g a0 8
s B v z o
3 ~N \ 2 8 =
- 300 N <] 1 o
g LN < < 2
| o O 90 o
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~ 0.5 [
10
100 ~—_ T
% 20 0 20 40 60 6085 100 %0 =20 0 20 40 60 06 %0 =20 0 20 40 60 &6

Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C

30.Turn on time vs. ambient temperature 31.Turn off time vs. ambient temperature 32.LED operate current vs. ambient
characteristics characteristics temperature characteristics
LED current: 5 mA; Load voltage: 10V (DC) LED current: 5 mA; Load voltage: 10V (DC) Load voltage: Max. (DC)
Continuous load current: 100mA (DC) Continuous load current: 100mA (DC) Continuous load current: Max. (DC)
0.5 0.5 2
<
, 04 2 . 04\ <
c AQY225R1S / E \ 5 18
(0] 3
-% 03 v E 03 \ °
S v S [
£ / / ° \ \AQY225R1‘S 2 1 >
= 02 -~ £ 02 /
— N ! g
L—T L—T AQY222R1S | ~AQY222R1S 4 /
01 04 \‘ \\ ‘ 0.5 /,
: AQY225R2S_|_— ’ SIS ]
— A‘QYzz‘sts ——— % —
%0 =20 0 20 40 60 06 %0 =20 0 20 40 60 06 0 =20 0 20 40 60 608
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
33.LED turn off current vs. ambient 34.LED dropout voltage vs. ambient 35-(1) Current vs. voltage characteristics of
temperature characteristics temperature characteristics output at MOS portion
Load voltage: Max. (DC) LED current: 5 to 50 mA Measured portion: between terminals 3 and 4
Continuous load current: Max. (DC) Ambient temperature: 25°C 77°F
2 1.5 1.0
<Josl || ]
W [UC |
g Z 1.4 lg AQY222R1S
= o . \ = .0
é 15 % \\ 84 04 /
5 > I~ //
= 3 13 Q\ - 0.2
S 2 ~ 50mA -1 -0.8-0.6-0.4-0.2
5 1 /’ 5 b \\\ " 0204 06808
a o 12 TN T 30mA /104 Ve
] oltage, V
- L~ T \\\\* 20mA ,/ 04
0.5 ~ N I~ \
// 1.1 PN~ 10mA 0.6
L—1 \\ ,,‘
L—T 5mAI R o‘
0 =20 0 20 40 60 608 1020 20 0 20 40 60 808 100 1

Ambient temperature, °C Ambient temperature, °C
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RF SOP 1 Form A CxR (AQY220ROS)

8.-(2) Current vs. voltage characteristics
output at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F
0 5

.9

0.4
/
03—

Current, A

0.2
/ AQY225R1S

0.1
-1 -0.8-0.6-0.4-0.2 ‘ ‘ ‘

0.2 0.4 0.6 0.8
-0.1 |
/ | | Voltage, v
N
7
_04‘

of

8.-(3) Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F
250 ‘ ‘

200

1 |
AQY225R2S

150
100
50

Current, mA

20 -15 1.0 -0.5

oltage, V

36.0ff state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

< 10°
=
g
5
o
g 10°
[
g
[
o
[0}
8
® 10°
5
AQY222R1S AQY225R1ST
102 l=" AQY225R2S
0 20 40 60 80 100

Load voltage, V

37.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC)

Continuous load current: 100mA (DC)

Ambient temperature: 25°C 77°F

0.5
» 04
£
g
= 03
§
c AQY225R1S
P 02

AQY222R1S
1 \
0.1 k% AQY225R2S
0 =

0 10 20 30 40 50

LED forward current, mA

60

38.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC)

Continuous load current: 100mA (DC)

Ambient temperature: 25°C 77°F
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» 04
g
g
= 03
=
o
£
P 02
AQY225R2S
0.1 — AQY225R1S
~— AQ‘ 222R‘18
0
0 10 20 30 40 50 60

LED forward current, mA

39-(1) Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms
Ambient temperature: 25°C 77°F

50

40

30

2o

Output capacitance, pF

\ AQY225R1S

\
AQY222R1S | 1

0 20 40 60 80 100
Applied voltage, V

12.-(2) Output capacitance vs. applied voltage

characteristics
Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms
Ambient temperature: 25°C 77°F
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F
5 4
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0
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Applied voltage, V
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Panasonic

ideas for life

9.37 4.4

Miniature SOP8-pin type
featuring low CxR with
high load voltage of 250V

FEATURES

1. With high load voltage of 250V, low
output capacitance and low on-
resistance.

Output capacitance (Cout): 33 pF (typ.)
On-resistance (Ron): 11Q (typ.)

2. 2-channel (Form A) in miniature
SOP8-pin package

c“‘ us

PhotoMOS Relays
RF SOP 2 Form A CxR

(AQW223R2S)

TYPICAL APPLICATIONS

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Semiconductor performance tester,
Bare board tester, In-circuit tester,
Function tester, etc.

2. Telecommunication and
broadcasting equipment

PhotoMOS

mm inch A !
(W) 4.4 x (L) 9.37 x (H) 2.1 mm 3. Medical equipment
(W) .173x (L) .369 x (H) .083 inch 4. Multi-point recorder
3. Low-level off-state leakage current Warping, Thermo couple
of typ. 0.03 nA
o] Noy & 4. Controls low-level analog signals
: [+o-0 7
Oo— <l +—O
3 6
Oo— E——O
« | ¥o-0d s
Oo— Wr\;,o, ———0
Output rating* Part No. Packing quantity
Load Load Package . : Tape and reel packirl19 style
voltage current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3/4-pin side 5/6/7/8-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 250V 0.14A SOP8-pin AQW223R2S AQW223R2SX AQW223R2SZ 1 batch contains: 1,000 pcs.
1,000 pcs.
* Indicate the peak AC and DC values.
Note: The packing style indicator “X” or “Z” is not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW223R2S Remarks
LED forward current I3 50 mA
Inout LED reverse voltage VR 5V
u
P Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 250 V
) Peak AC, DC
Output Continuous load current I 0.14 A (0.17 A) ( ): in case of using only 1a (1 channel)
Peak load current Ipeak 042 A 100 ms (1 shot), V. = DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 1,500 VAC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F
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RF SOP 2 Form A CxR (AQW223R2S)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQW223R2S Condition
Typical 0.5mA
LED operate current - IFon l.=Max.
Maximum 3.0mA
Minimum 0.1mA
Input LED turn off current - IFoff l.=Max.
Typical 0.45mA
Typical 1.32V (1.14V at IrF=5mA)
LED dropout voltage - Vr IF=50mA
Maximum 1.5V
Typical 1Q =
On resistance ypl, Ron IF_SmA
Maximum 150 li=Max.
Typical 33pF [F=0mA
Output Output capacitance Cout f=1 MHz
Maximum 40pF Ve=0V
Typical 0.03nA =
Off state leakage current P - [ Ie _OmA
Maximum 10nA Vi=Max.
Typical 0.15ms =
Turn on time* yp - Ton I;_SmA
Maximum 0.5ms Ii=Max.
- Typical 0.05ms IF==5mA or 10mA
Transfer Turn off time - Toft _
- Maximum 0.2ms li=Max.
characteristics
. Typical 0.8pF f=1MHz
1/0 capacitance - Ciso _
Maximum 1.5pF Ve=0V
Initial 1/O isolation resistance Minimum Riso 1,000MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton
on

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current Ir

5

mA

M For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 65.
B For Cautions for Use, see Page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8:
LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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RF SOP 2 Form A CxR (AQW223R2S)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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6. LED turn off current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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7. LED dropout voltage vs. ambient

temperature characteristics

LED current: 5 to 50 mA
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8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6,

7 and 8;

Ambient temperature: 25°C 77°F
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9. Off state leakage current vs. load voltage
characteristics
Measured portion: between terminals 5 and 6,

7 and 8;

Ambient temperature: 25°C 77°F
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Off state leakage current, A
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10.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F
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11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F
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12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F
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Miniature SOP6-pin type PhotoMOS Relays

Panasonic featuring low on-resistance
with 200V/400V RF SOP 1 Form A

ideas for life load voltage Low on-resistance (AQV220NS)
s FEATURES
24%%@2?23 5 1. Miniature SOP4-pin package 3. Low-level off state leakage current
_6/083r-008 (W)4.4 x (L) 6.3 x (H) 2.1 mm (W) .173x 4. Controls low-level analog signals
: (L) .248x (H) .083 inch —approx. 25% of
the volume and 50% of the footprint size
CAD Data of DIP type PhotoMOS Relays.
mm inch TYPICAL APPLICATIONS
(DIP) (SOP) * Telephones
; 6 Approx. 25% * Measuring instruments
. J ° Volume » Computers
2 x| 5
g—} Z Ej 3 S — @ * Industrial robots
o . ° * High-speed inspection machines
Approx. 50%
Footprint @ -, <§>
2. Low output capacitance and high
response speed
The capacitance between output
terminals is small; typ. 10pF. This
enables a fast operation speed of typ.
0.1ms (AQY224NS).
TYPES
Output rating* Part No. Packing quantity
Load Load Package Tape and reel packing style
voltage current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains:
200V 50 mA AQV227NS AQV227NSX AQV227NSZ
dﬁglllage SOP6-pin 1 batZ:E ggrs'n.tainS' 1,000 pes.
400V 40 mA AQV224NS AQV224NSX AQV224NSZ 1,000 pos.

*Indicate the peak AC and DC values.
Note: For space reasons, the two initial letters of the part number “AQ” and the packing style indicator “X” or “Z” are not marked on the relay.
(Ex. the label for product number AQV227NS is V227NS)

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol | _Type of AQV227NS AQV224NS Remarks
connection
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
u
P Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) \ 200V 400 V
A 0.05 A 0.04 A .
Continuous load current I B 0.06 A 0.05A £ connection: Peak AC, DC
Output C 0.08 A 0.06 A '
Peak load current Ipeak 0.15A 0.12A Cff%"gc“"”: 100 ms (1 shot),
Power dissipation Pout 450 mW
Total power dissipation Pr 500 mwW
1/0 isolation voltage Viso 1,500 VAC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F {“E?T:‘F;‘;‘r’;‘gfg:'”g atlow
limits
m Storage Tos —40°C to +100°C —40°F (0 +212°F
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RF SOP 1 Form A Low on-resistance (AQV220ONS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol | _TYPe of AQV227NS AQV224NS Remarks
connection
Typical 0.7 mA
LED operate current yP - IFon — IL = Max.
Maximum 3mA
Minimum 0.4 mA
Input LED turn off current T Ipl'caul IFoff — 0.65 mA IL = Max.
ypi .
Typical 125V (1.14 V atIr =5 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 15V
Typical 300 70Q IF=5mA 0
- Ron A I = Max. o)
Maximum 50 Q 100 Q Within 1 s on time s
Typical 16 Q 55Q IF=5mA 1)
On resistance - Ron B IL = Max. 2
Maximum 250 700 Within 1 s on time o
Typical 8Q 28 Q IF=5mA
Output Ron c I = Max.
Maximum 1250 35Q Within 1 s on time
Typical 10 pF IF=0
Output capacitance Cout Ve=0
Maximum 15 pF f=1 MHz
Off state leakage current Maximum lieak — 10 nA le :_0
Vi = Max.
. Typical 0.12 ms 0.1 ms IF=5mA
Turn on time* - Ton — _
Maximum 0.5ms IL = Max.
- Typical 0.05 ms IF=5mA
Transfer » Turn off time Maximum Toit — 02 ms IL = Max.
characteristics oAl 08 oF
. ypica 8 p f=1MHz
1/0 capacitance Ciso —
P Maximum 1.5 pF Ve=0
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500 VDC
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I3 5 mA

B For Dimensions, see Page 62.
B For Schematic and Wiring Diagrams, see Page 65.
B For Cautions for Use, see Page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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RF SOP 1 Form A Low on-resistance (AQV220NS)

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 4 and 6; LED current: 5 mA;
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC);
Type of connection: A Load voltage: Max. (DC); Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
120 1.0
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] c c
4 o 5 0.4
AQV227NS 40 = AQV227NS
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~J 20 L
|| ™~
0
40 -20 0 20 40 60 8085100 020 20 0 20 40 60 808 O30 20 0 20 40 60 808
—— Ambient temperature, °C Ambient temperature, °C — Ambient temperature, °C
4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC);
Load voltage: Max. (DC); Continuous load current: Max. (DC) Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
0.5 5 5
<
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£ 03 2 3 °© 3
= g -
g g
5 0.2 N a 2 2 2
i A\ & ///5 2
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AQV227NS ‘ ‘ | |
0
40 20 0 20 40 60 808 020 20 0 20 40 60 808 020 20 0 20 40 60 808
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Voltage vs. current characteristics of output 9. Off state leakage current
temperature characteristics at MOS portion Measured portion: between terminals 4 and 6;
Sample: All types; Measured portion: between terminals 5 and 6, Ambient temperature: 25°C 77°F
LED current: 5 to 50 mA 7 and 8;
Ambient temperature: 25°C 77°F X
15 r 150 10
z z
14 2100 5
g |~ S — 3
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S 13 § 5‘> 50— —+ AQV224NS g
= N~ / L1400
g \\\\\ 4 3 o ‘1 [ | 8
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\~10n?A
~5mA -100 10"
1.0 ]
L [
%0 20 0 20 40 60 0% -150 0 100 200 300 400

——— Ambient temperature, °C Load voltage, V
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RF SOP 1 Form A Low on-resistance (AQV220ONS)

10.LED forward current vs. turn on time 11.LED forward current vs. turn off time 12.Applied voltage vs. output capacitance
characteristics characteristics characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Load voltage: Max. (DC); Frequency: 1 MHz, 30 mVrms;
Continuous load current: Max. (DC); Continuous load current: Max. (DC); Ambient temperature: 25°C 77°F
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.4 0.22
12
1.2 5
»0.18 g 10
210 £ §
@ £ g 8
_g 0.8 Z 0.14 =3 1)
c o o
S c 5 6 (@)
£ 06 ,‘;‘» 0.10 AQV224NS 3 S
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0.4 // \t\\ AQV227NS =
\AQ 224NS,AQV227NS 0.06 2 o
0.2 \ AQV2‘24NS
(o) 0
°C 70 20 a0 40 50 60 0 10 20 30 40 50 60 0 20 40 60 8 100
——— LED forward current, mA —— LED forward current, mA Applied voltage, V
13.1solation characteristics 14.Insertion loss characteristics
(50 Q impedance) (50 Q impedance)
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
6
100 5
0 AQV224
80 b
c o -
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Panasonic

ideas for life

DIP6-pin type featuring
low on-resistance with
200V/400V load voltage

FEATURES

1. Low output capacitance and high

C“ us

PhotoMOS Relays
RF 1 Form A

Low on-resistance (AQV220N)

TYPICAL APPLICATIONS

* Measuring instruments

response speed

The capacitance between output
terminals is small; typ. 10pF.

This enables a fast operation speed of

» Communication equipment
» Computers
* Robots

_ typ. 0.2ms.
(sthf(:];f;ndUdeﬂ 2. High sensitivity and low on-
resistance

Max. 0.1 A of load current can be
controlled with input current of 5 mA.
The on resistance is less than our
conventional models.

mm inch

| 6 3. Low-level off state leakage current
o— e}
Sy > E S of typ. 0.03nA (AQV227N)
S EH S 4. Controls low-level analog signals
o— Y o
Part No.
Output rating* Packi tit
uiputrating Throug_h hole Surface-mount terminal acking quanttty
terminal
Package -
Tape and reel packing style
Load Load ) - -
volta Tube packing style Picked from the Picked from the Tube Tape and reel
ge | current e e
1/2/3-pin side 4/5/6-pin side
200V | 70mA AQV227N AQV227NA AQV227NAX AQv227NAz | T tube contains:
AC/DC ) 50 pcs.
dual use DIP6-pin 1 batch contains: 1,000 pes.
400 V 50 mA AQV224N AQV224NA AQV224NAX AQV224NAZ 500 pcs
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Iltem Symbol connection AQV227N(A) AQV224N(A) Remarks
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A 200V 400 V
A 0.07 A 0.05A A Peak AC. DC
. connection: Pea s
Continuous load current I B 0.08 A 0.06 A B, C connection: DC
Output C 0.10 A 0.08 A
Peak load current Ipeak 021A 0.15A A connection: 100 ms (1 shot),
VL=DC
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Toor —40°C to +85°C —40°F to +185°F t"(‘;?{;g‘r’;‘i?g:ing atlow
limit
mes Storage Tes —40°C to +100°C —40°F 10 +212°F
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RF 1 Form A Low on-resistance (AQV220ON)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol connection AQV227N(A) AQV224N(A) Remarks
Typical 0.9 mA
LED operate current yP - IFon — IL = Max.
Maximum 3.0 mA
Mini 0.4 mA
Input LED turn off current |n|.mum IFoff — m IL = Max.
Typical 0.85 mA
Typical 125V (1.14 V atIr =5 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 15V
Typical 300 70Q IF=5mA
Ron A I = Max.
Maximum 50 Q 100 Q Within 1 s on time
Typical 16 Q 550 IF=5mA
On resistance - Ron B I = Max.
Maximum 250 700 Within 1 s on time
Typical 8Q 28 Q IF=5mA
Output Ron C IL = Max.
Maximum 125Q 35Q Within 1 s on time
Typical 10 pF IF=0
Output capacitance Cout — Ve=0
Maximum 15 pF f=1 MHz
Typical 0.03 nA 0.09 nA =
Off state leakage current ypllca ILeak — n n le _0
Maximum 10 nA Vi = Max.
i 2 =
Turn on time* Typllcal Ton — 0.2 ms Ie _ 5 MA
Maximum 0.5ms IL = Max.
. Typical 0.08 ms IF=5mA
Turn off time* Tof —
Transfer Maximum " 0.2ms It = Max.
characteristics Tvoical 08 oF
. ypica op f=1MHz
1/0 capacitance Ci —
s Maximum 0 1.5pF Ve=0
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500 VDC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item

Symbol

Recommended value

Unit

Input LED current Ir

5

mA

H For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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RF 1 Form A Low on-resistance (AQV220ON)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A

o
o

Load current, mA
o
o

TN_AQV227N
50 I~
—~ -
AQV224N
. ||

-40 -20 0 20 40 60 8085100
— Ambient temperature, °C

2. On resistance vs. ambient temperature

characteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

120
100
G v
@
c 8 AQV224N pd
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8 60 ,4/
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40 AQV227N C
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40 20 0 20 40 60 8085
—— Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics
Sample: AQV227N, AQV224N;

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

1.0
08
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g
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£os
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e
02 L ZRQV224N
.
020 =20 0 20 40 60 8085

— Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

Sample: AQV227N, AQV224N;

LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

0.5
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AQV227N
0326 20 0 20 40 60 808

—— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Sample: AQV227N, AQV224N;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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—— Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics

Sample: AQV227N, AQV224N;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
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7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
>
am,'1.4
g N
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3
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° ~50mA
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O N NS
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\‘ 5mA
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— Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. Off state leakage current

Sample: AQV227N, AQV224N;

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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5100
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RF 1 Form A Low on-resistance (AQV220ON)

10.Turn on time vs. LED forward current
characteristics

Sample: AQV227N, AQV224N;

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F
1.4

1.2

=)

o
©

|

—Turn on time, ms
o
(]

0.4
02 \AQV224N-AQV227N
0 0 10 20 30 40 50 60

— LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Sample: AQV227N, AQV224N;

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.22

Turn on time, ms
o
@

o
=)

©
>

AQV224N

Ve

0.06 |«

| — .
/ AQV227N

10 20 30 40 50
— LED forward current, mA

60

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F

12
w
[=%
3 10
=
8
‘C
s 8 7))
o
3 O
5 6 =
£ S
s, o
N—
— AQV227N o
5 \\"-ﬁ
AQV224N
0

0 20 40 60 80 100
—— Applied voltage, V

13.Isolation characteristics
(50 Q impedance)

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

100
m 80
° N
c ~
£ 60 N
3 N[ [[AQv224aN
@ X
40 4
AQV227N N
N
20 h
ol
10° 10° 10° 107

—— Frequency, Hz

14.Insertion loss characteristics
(50 Q impedance)

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

Insertion loss, dB

6

AQV224N

AQV227N 1

10° 10°
— Frequency, Hz
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Panasonic

ideas for life

Miniature SOP8-pin type
featuring low on-resistance
with 200V load voltage

FEATURES

1. 2-channel (Form A) in SOP8-pin
package miniature

(W) 4.4 x (L)9.37 x (H) 2.1 mm (W) .173
x (L) .369 x (H) .083 inch —approx. 38%
of the volume and 66% of the footprint
size of DIP8-pin.

Cm us

PhotoMOS Relays
RF SOP 2 Form A

Low on-resistance (AQW227NS)

TYPICAL APPLICATIONS

* Telephones

* Measuring instruments

» Computer input machines
* Industrial robots

mm inch
(DIP) (SOP)
Approx. 38%
1 8
o— N.O.|+—0O Volume
2 3-8 ; =
o— Gl +—oO
3 6
o— E—o
4 } 5 A . 66%
L gy | pprox. 570
Footprint @ # <§>
2. Low output capacitance and high
response speed
The capacitance between output
terminals is small; typ. 10pF.
This enables a fast operation speed of
typ. 0.25ms.
3. Low-level off state leakage current
4. Controls low-level analog signals
Output rating* Part No. Packing quantity
Load Load Package Tube packing style i e a PaCki'T'Q . Tube Tape and reel
voltage current ube packing sty Picked frgm _the Picked fr(_)m _the u p
1/2/3/4-pin side 5/6/7/8-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 200V 40mA SOP8-pin AQW227NS AQW227NSX AQW227NSZ 1 batch contains: 1,000 pcs.
1,000 pcs.
* Indicate the peak AC and DC values.
Note: The packing style indicator “X” or “Z” is not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQW227NS Remarks
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vo 200V
Continuous load current I 0.04 A (0.05 A) Peg_k AC, DC .
Output ( ): in case of using only 1 channel
Peak load current lpeak 0.15A 100 ms (1 shot), VL. = DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F
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RF SOP 2 Form A Low on-resistance (AQW227NS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW227NS Condition
Typical 0.7mA
LED operate current ypl'ca IFon m lL.=Max.
Maximum 3.0mA
Input LED turn off current Minimum | 0-4mA ILl=Max
P Typical Pl 0.65mA Ve
Typical 1.25V (1.14V at IrF=5mA)
LED dropout voltage - Ve IF=50mA
Maximum 1.5V
Typical 300 [F=5mA
On resistance - Ron I.=Max.
Maximum 500 Within 1's on time 8
Typical 10pF IF=0mA =
Output Output capacitance Cout Ve=0V ie)
Maximum 15pF f=1 MHz _8
) IF=0mA o
Off state leakage current Maximum ILeak 10nA Vi=Max.
. Typical 0.25ms 1F=5mA
Turn on time* Ton
Maximum 0.5ms lL.=Max.
. Typical 0.08ms 1F=5mA
Turn off time* T
Transfer ! I Maximum o 0.2ms lL.=Max.
characteristics Tvoical 0.80F
1/0 capacitance yp|'ca Ciso =P f:1_MHZ
Maximum 1.5pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I3 5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, 7 and 8: LED current: 5 mA;
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC);
Load voltage: Max. (DC); Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
0.07 120 1.0
0.06
100
E (Using only 1 channel) a 1) 08
- 0.05 < £
& (Usi | I ‘2 h | Is) g % OE)
= Sing oni channels, o] =
50.04 9oy \\ B = 0.6
o N 8 60 S
80.03 \ \ c £
- ‘\\\ (@) ~ 04
0.02 N 40 v
X I
/// //
0.01 20 02 =
: S ——
0
40 -20 0 20 40 60 8085100 %020 0 20 40 60 808 920 20 0 20 40 60 805

—— Ambient temperature, °C ———— Ambient temperature, °C Ambient temperature, °C
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RF SOP 2 Form A Low on-resistance (AQW227NS)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
0.5

I
S

o
w

Turn off time, ms

o
N
7

o1 \\
SN~

\§

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED operate current, mA

v

1

1 -

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED turn off current, mA

/ ’
1 /
LT
—
40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
>
s 14
g
N
13 E\
>
§ \\\\\
S 121y ~
a N ~50mA
i \\§§~30m!A
11 N> 20mA
Q~10m'A
T~ 5mA
1.0 |
0 -40 -20 0 20 40 60 8085

Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion
Measured portion: between terminals 5 and 6,

7 and 8;
Ambient temperature: 25°C 77°F
5

0
40
<
€ //
E+-30
c
2120 /
5 4
(6] 10 /
0
2 -15 -1 -05 0.5 1.5 2
10 }
\Voltage, V|
// 20 g
/—-30
/ 4f\
50

9. Off state leakage current vs. load voltage
characteristics
Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F
10°

Off state leakage current, A
o

10"

0 100 200 300 400
Load voltage, V

10.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F
1.4

1.2

o

Turn on time, ms
o
©

o
)

o
'S
—

o
S

\\
0 10 20 30 40 50 60
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F
0.22

o
@

Turn off time, ms
o
=

o
o

L
006 |~

0 10 20 30 40 50
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F

n

o

o]

Output capacitance, pF

1N

0 20 40 60 80 100
Applied voltage, V

13.Isolation vs. frequency characteristics
(50 Q impedance)

Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F

o
o

/

/

Isolation, dB

/

n
o

i«
10° 10° 10° 107
Frequency, Hz

14.Insertion loss vs. frequency characteristics
(50 Q impedance)

Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F

6

Insertion loss, dB

«
10° 10° 10° 107
Frequency, Hz

236

ds_x615_en_aqw227ns: 010611J



- ol : PhotoMOS Relays
Panasonlc DIP8-pin type featuring RE 2 Form A

low on-resistance with

- -
ideas for life 200V/400V load voltage [T RCS S El Nl e 22Z0))
9.78 <54, 1. 2-channels (Form A) type with high ¢ Measuring instruments
~a 98 > 30.02 response speed, low leakage current Scanner, IC checker, Board tester, etc. 8
194008 and low on-resistance. s
2. Applicable for 2 Form A use as well g
as two independent 1 Form A use o
9.78 »~ <8 ;
%L8 352 3. Low capacitance between output
i i 3.6+0.2 . .
S”;E’g‘;f'fnc'“des> ~ i.142:.008 terminals ensures high response
speed:
The capacitance between output
terminals is small; typ. 10 pF.
CAD Data . This enables for a fast operation speed of
mminch typ. 0.2 ms.
4. High sensitivity and low on-
! 1 8 resistance:
2 }4/ [1@ 7 Max. 0.07 A of load current can be
5 T & controlled with input current of 5 mA.
%} [15—0 The on-resistance is less than our
A I 1= S conventional models.
5. Low-level off state leakage current
6. Controls low-level analog signals:
PhotoMOS relay features extremely low
closed-circuit offset voltages to enable
control of small analog signals without
distortion.
Part No.
Output rating* Through hole Surface-mount terminal Packing quantity
Package terminal
Load Load & Tape and reel packing style
voitage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
acioc | 200V 50 mA AQW227N AQW227NA AQW227NAX Aawz227NAz | ! ‘“bseommai”S:
dual use DIP8-pin 1 batch Egﬁ.tains: 1,000 pes.
400 V 40 mA AQW224N AQW224NA AQW224NAX AQW224NAZ 500 pes
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW227N(A) AQW224N(A) Remarks
LED forward current I3 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current 33 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 200V 400 V
Continuous load current I 0.05A 0.04 A Peak AC, DC
Output (0.07 A) (0.05A) ():in case of using only 1 channel
Peak load current Ipeak 0.15A 0.12A Cf:rggchon: 100 ms (1 shot),
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mwW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F g‘:\:“;‘;‘?ggﬁgzi”g atlow
limit
mits Storage Teo —40°C to +100°C —40°F (0 +212°F
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RF 2 Form A Low on-resistance (AQW220ON)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQW227N(A) | AQW224N(A) Remarks
Typical 0.9 mA
LED operate current yp|.ca IFon m IL = Max.
Maximum 3.0 mA
Minimum 0.4 mA
Input LED turn off current - IFoff IL = Max.
Typical 0.8 mA
Typical 125V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 300 700 lF=5mA
On resistance Ron IL = Max.
Maximum 50 Q 100 Q Within 1 s on time
Typical 10 pF IF=0
Output Output capacitance Cout Ve=0
Maximum 15 pF f=1MHz
; IF=0
Off state leakage current Maximum ILeak 10 nA VL = Max.
. Typical 0.2ms IF=5mA
Turn on time* Ton
Maximum 0.5ms IL = Max.
. Typical 0.08 ms IF=5mA
Turn off time* T
Transfer ! I Maximum o 0.2ms IL = Max.
characteristics Tvoical 08 oF
I/0 capacitance ypl.ca Ciso =P fzj MHz
Maximum 1.5 pF Ve=0
Initial 1/0O isolation resistance Minimum Riso 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton
—

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit
Input LED current Ir 5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, LED current: 5 mA; Load voltage: Max. (DC);
7 and 8; LED current: 5 mA; Load voltage: Max. (DC); Continuous load current: Max. (DC)
When using 2 channels Continuous load current: Max. (DC)
140 120 1.0
120
100 08
E ¢ v o
=100 8 80 aawzzan, ] £
2 s g 06
5 80 % E 0.
3 2 50 ,/ p=
k] = = o
o 60 5 —" € 04
= AQW227N S} R AQW227N
40
40 AQW224N N AQW227N -
~_ ]
S~ —] 0.2 " AQW224N
20 = 20 : ——— 2
0 0 0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
——— Ambient temperature, °C Ambient temperature, °C ——— Ambient temperature, °C
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RF 2 Form A Low on-resistance (AQW220ON)

4. Turn off time vs. ambient temperature
characteristics

5. LED operate current vs. ambient

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5

0.4

0.3

Turn off time, ms
o
n

N

AQW224NT =

AQW?Z7N

40 20 0 20 40 60 8085
—— Ambient temperature, °C

temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED operate current, mA

2

AQW227N /

! | //§0W224N

40 20 0 20 40 60 808
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED turn current, mA
w

: 3
/’ =
1 e 2
AQW224N AQW227N 2
— T B

0

40 20 0 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
>
514
E \
213 E\
§_ \\\\
o
§1.2 \\ Q\\stomA
m N N~ 30mA
= N~ 20mA
Q~10mA
~5mA
1.0 ]
U0 20 0 20 20 60 80®

Ambient temperature, °C

8. Voltage vs. current characteristics of output

at MOS portion

Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F

150
<

m,

o
o

AQW227N—|
AQW224N
YV

o
(=]

+.+—+Current,

1 2 3 4
Voltage, V 7]

\
\\

-50

-1 OO}

I
-150

9. Off state leakage current
Measured portion: between terminals 5 and 6,

7 and 8;
Ambient temperature: 25°C 77°F
10°
<
=
4
3
(0]
g
<10°
o
£ AQW224N
‘175 | —
& AQW227N
10"
0 100 200 300 400

Load voltage, V

10.LED forward current vs. turn on time
characteristics

Measured portion: between terminals 5 and 6,

7 and 8; Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F
1.4

1.2

1.0

0.8

Turn on time ms

AQW224N-AQW227N

0 1

0 10 20 30 40 50 60

LED forward current, mA

11.LED forward current vs. turn off time
characteristics

Measured portion: between terminals 5 and 6,

7 and 8; Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.22
0.18
(2}
g
<
E0.14
=
o
[ =
5 0.10 AQW224N
T AQW227N

0.06

0

010 20 30 40 50 6

— LED forward current, mA

12.Applied voltage vs. output capacitance
characteristics

Measured portion: between terminals 5 and 6,
7 and 8; Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F

Output capacitance, pF

n

o

o]

V\ AQW227N
i e e e I

AQW224N

20 40 60 80 100
—— Applied voltage, V

13.Isolation characteristics
(50 Q impedance)

Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F

100
m 80
° N
5 o
= 60
g N || AQw224N
(7]
2 i
20 K
AQW227N N
™
20
olg
10° 10° 10° 10

—— Frequency, Hz

14.Insertion loss characteristics
(50 Q impedance)
Measured portion: between terminals 5 and 6,

7 and 8;
Ambient temperature: 25°C 77°F

6
° AQW22
% ::é:::
g 4
o
s
£ 3
@
2 AQW227N
2
1
ol
1o 10° 10° 10

—— Frequency, Hz
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Panasonic

ideas for life

Space-saving
SOP16-pin type

featuring low on-resistance

with 80V load voltage

FEATURES

1. 4-channel (4 Form A) in a small
SOP16-pin package

The device comes in a miniature SOP
measuring (W) 10.37 x (L) 4.4 x (H)
2.1mm (W) .408 x (L) .173 x (H)

PhotoMOS Relays
RF SOP 4 Form A

Low on-resistance (AQS225R2S)

TYPICAL APPLICATIONS

For multi-circuit switching;

1. Measuring and testing equipment
IC tester, Liquid crystal driver tester,
Probe card, Bare board tester,
In-circuit tester, Function tester, etc.

2. Communication and broadcasting

mm inch .083inch— approx. 50% of the footprint
size of 8-pin (2-channel) type. equipment
e o Footprint atMedlc_al equu::jr_nent . "
< j M[: 5 Approx. 50% raso'nlc vyave iagnostic machine
Zf ot 4. Multi-point recorder
8 ‘Fj Md =51° 14 ﬁ Warping, Thermo couple
‘o A SOP 2-channel type AQS225R2S
5 o— —t—0 12 .
6;3 Md i% » 2. Low CxR an'd high response speed
21 Lo . Output_capamtance. 4.5pF (typ.)
8;3””[1 @w o *On resnstgnce: 10.5Q (typ.)
* Turn on time: 0.04ms (typ.)
3. Applicable for 4 Form A use, as well
as 4 independent 1 Form A
4. Low-level off state leakage current
of typ. 0.01nA
5. Controls low-level analog signals
Output rating* Part No. Packing quantity
Tape and reel packing style
Load Load Package .
voltage | cument Tube packing style | Picked from the 1/2/3/4/5/ | Picked from the 9/10/11/ Tube Tape and reel
6/7/8-pin side 12/13/14/15/16-pin side
1 tube contains:
AC/DC ) 50 pcs.
dual use 80V 70mA SOP16-pin AQS225R2S AQS225R2SX AQS225R2SZ 1 batch contains: 1,000 pcs.
1,000 pcs.
* Indicate the peak AC and DC values.
Notes: 1. The packing style indicator “X” or “Z” is not marked on the relay.
2. For types with a built-in resistor, see page 212.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQS225R2S Remarks
LED forward current I 50 mA
Inout LED reverse voltage VR 5V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 80V
Outout Continuous load current I 0.07 A Peak AC, DC
P Peak load current Ipeak 0.2A 100 ms (1 shot), V.= DC
Power dissipation Pout 600 mwW
Total power dissipation Pr 650 mW
1/0 isolatiom voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F o +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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RF SOP 4 Form A Low on-resistance (AQS225R2S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQS225R2S Condition
Typical 0.9 mA
LED operate current yplF:a IFon m IL = Max.
Maximum 3 mA
Input LED turn off current Minimu | 0.3 mA IL = Max
P Typical o 0.85 mA : :
Typical 125V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 10.5Q lF=5mA
On resistance - Ron IL = Max.
Maximum 15Q Within 1's on time 8
Typical 4.5 pF lF=0 =
Output Output capacitance Cout Ve=0V [}
Maximum 6 pF f=1MHz _8
Typical 0.01 nA k=0 o
Off state leakage current ILeal
9 Maximum ek 10 nA Vi = Max.
. Typical 0.04 ms IF=5mA
Turn on time* T
Y : Maximum " 0.3ms IL = Max.
Typical 0.07 ms =
Transfer Turn off time* yP - Toff Ir _ 5mA
- Maximum 0.2ms IL = Max.
characteristics
. Typical 0.8 pF f=1MHz
1/O capacitance - Ciso _
Maximum 1.5 pF Ve=0
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500 vV DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol Recommended value Unit
Input LED current I 5 mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 67.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C LED current: 5 mA; LED current: 5 mA; Load voltage: 80 V (DC);
—40°F to +185°F Continuous load current: 70 mA (DC) Continuous load current: 70 mA (DC)
100 50 0.25
?E: 80 o 40 0 0.2
- @ -
= o [}
5 L g £
£ 60 % 30 = 0.15
3 \ 2 c
E < 5
=}
S a0 S 20 F o1
/' =
20 10 - 0.05
—T"] ___——//
0 0 0
-40 20 O 20 40 60 8085 100 -40 20 O 20 40 60 8085 100 40 20 O 20 40 60 8085100
— Ambient temperature, °C — Ambient temperature, °C —— Ambient temperature, °C
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RF SOP 4 Form A Low on-resistance (AQS225R2S)

4.

Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 80 V (DC);
Continuous load current: 70 mA (DC)

0.25

0.2

0.15

Turn off time, ms

40 20 0O 20 40 60 808 100
— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Continuous load current: 70 mA (DC)

25
E
o2
=3
e
3
o 15
©
I
3 .
1 ]
@ //
/
05 Lt
/

0
40 20 0 20 40 60
— Ambient temperature, °C

8085 100

6. LED turn off current vs. ambient
temperature characteristics
Continuous load current: 70 mA (DC)

LED turn off current, mA

25

T

0
40 20 0 20 40 60 8085 100
— Ambient temperature, °C

7.

LED dropout voltage vs. ambient
temperature characteristics

LED current: 5 to 50 mA

15
% 14
s 1.
§ \\\
o
CoA e e S
g \\t\ T soma
S NNl T~
a 12 ~ \t 30mA
- N ™~ 20mA
\\
1.4 N~ oma
‘SmA
1
40 20 0 20 40 60 8085 100

— Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion
Ambient temperature: 25°C

[}
o

1
(o2}
o
S

IS
o
S

*(;urrem mA—]
o B
\

2 -15 -1 -05 f0 05 115
-20 T—Voltage, V—]
/L
/ -60
-80

9. Off state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C

Off state leakage current, A

o
o

o
)

o
©

0 20 40 60 80 100
— Load voltage, V

10.Turn on time vs. LED forward current

Load voltage: 80 V (DC); Continuous load current:

characteristics

70 mA (DC); Ambient temperature: 25°C

0.25

» 02

£

g

= 0.15

c

o

S

=1

T 0.1

0.05 \\

\

0 10 20 30 40 50 60
— LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Load voltage: 80 V (DC); Continuous load current:

70 mA (DC); Ambient temperature: 25°C

0.25

0.2

0.15

yas

— Turn off time, ms

0 10 20 30 40 50
— LED forward current, mA

60

12.0utput capacitance vs. applied voltage
characteristics

Frequency: 1 MHz, 30 m Vrms;
Ambient temperature: 25°C

— Output capacitance, pF

10

o]

N

0 20 40 60 80 100
— Applied voltage, V

13.Isolation vs. frequency characteristics

(50Q2 impedance)

Ambient temperature: 25°C

14.Insertion loss vs. frequency characteristics

(50Q2 impedance)
Ambient temperature: 25°C

100 2
80 A o
o ‘\.. T 15
° N ]
< N °
S 60 N c
= N o
« ™ £ 1
2 N ]
@ N @
40 N N
\..
0.5
20
0oL ol
10 10° 10° 107 104 10° 10° 107
— Frequency, Hz — Frequency, Hz
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Panasonic

ideas for life

346

Height incIudes)

<standoff

mm inch

77
e
-

ohOUIOO®

GNUS (Standard type) GNUS

DIP6-pin type
with low on-resistance
and high cost-performance

HE

FEATURES

1. Low on-resistance of typ. 0.6Q2

(AQV251)

2. Reinforced insulation type of 5,000V

(Reinforced type)

PhotoMOS Relays

1 Form A

(AQV250)

TYPICAL APPLICATIONS

* High-speed inspection machines

» Telephone equipment

1/0 isolation available
3. Wide variation of 40V to 1,500V load

voltage

» Data communication equipment

TYPES

Part No.
Output rating® Through hole ) Packing quantity
. Surface-mount terminal
. . terminal
1/0O isolation Package -
Tape and reel packing style
Load Load ) - -
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
40V 500 mA AQV251 AQV251A AQV251AX AQV251AZ
60V 400 mA AQV252 AQV252A AQV252AX AQV252AZ
100V | 350 mA AQV255 AQV255A AQV255AX AQV255AZ
1,500V 200V | 250 mA AQV257 AQV257A AQV257AX AQV257AZ 1 tube contains:
AC/DC 250V [200mA | oo AQV253 AQV253A AQV253AX AQV253AZ 50 pes. 1000 bes
-pI . y .
dual use 400V | 150 mA P AQV254 AQV254A AQV254AX AQV254AZ | 1 batch contains: P
1000V | 30 mA AQV259 AQV259A AQV259AX | AQUV259AZ 500 pes.
1,500V | 20 mA AQV258 AQV258A AQV258AX AQV258AZ
Reinforced | 250V | 200 mA AQV253H AQV253HA AQV253HAX | AQV253HAZ
5,000V 400V | 150 mA AQV254H AQV254HA AQV254HAX AQV254HAZ
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Sym- Type of
Item g’ol connec- |AQV251(A)[AQV252(A)|AQV255(A)|AQV257(A)| AQV253(A) | AQV254(A) | AQV259(A) | AQV258(A) [ AQV253H(A) |AQV254H(A) Remarks
tion
LED forward current I3 50 mA
5 LED reverse voltage VR 5V
Q. =
£ | Peak forward current lrp 1A {Dutllofg(;igr’ +0.1%
Power dissipation Pin 75 mW
Load voltage Vi 40v | eov | 100v | 200v | 250V | 400V |1,000Vv]|1,500V| 250V | 400V
(peak AC)
A 05A 04A 0.35A | 0.25A 0.2A 0.15A | 0.03A | 0.02A 0.2A 0.15A [ A tion:
+ | Continuous load connection:
2 current I B 0.7A 0.6 A 0.45A | 0.35A 0.3A 0.18 A | 0.04 A | 0.025A| 0.3A 0.18 A | Peak AC, DC
a c 1.0A | 08A [070A | 05A | 04A [025A [ 005A ] 004A [ 04A | 0.25A |B.C connection: DC
Peak load current Ipeak 18A | 15A | 1.0A [ 075A | 06A | 05A | 009A | 0.06 A | 06A | 05A ﬁcsm’:)e{’;:c’:”bgm ms
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
I/0O isolation voltage Viso 1,500 V AC 5,000 VAC
Temperature | Operating | Topr —40°C to +85°C —40°F to +185°F I'\clxownt:r%r;)iizzrr]gsat
limit
mits Storage Tstg —40°C to +100°C —40°F to +212°F
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HE 1 Form A (AQV250)

2. Electrical characteristics (Ambient temperature: 25°C )
sym-| Type
Item o) | of con- [AQV251(A)| AQV252(A) AQU255(A)| AQV257(A) AQU253(A) | AQV254(A)| AQU259(A)  AQV258(A)| AQV2B3H(A) AQV254H(A)| Condition
nection
Typical 0.9 mA 1.4 mA
LED operate current - IFon — IL = Max.
Maximum 3mA
5 Minimum 0.4 mA
a | LED turn off current - |Foft — IL = Max.
£ Typical 0.8 mA 1.3 mA
Typical 125V (1.14V atlr=5mA
LED dropout voltage ypl, Vr — ( £ ) IF =50 mA
Maximum 15V
Typical 060 |0740 | 180 | 260 | 550 [ 1240 | 850 | 3450 | 550 | 1240 :E = &;A
Ron A = Max.
Maximum 10 | 140 | 250 | 40 | 8o | 160 | 2000 | 5000 | 8o | 160 Z\Qtt'i‘r':; s
Typical 030 [037a | 09a | 140 | 270 | 620 | 600 | 3450 | 270 | 620 :F = fAmA
+ | On resistance Ron B VLVi_thina:-s
=4 }
g Maximum 05Q 0.7Q 1.25Q 2Q 40 8Q 100Q | 500 Q 40 8Q on time
Typical 0150 | 0180 | 0450 | 070 | 140 | 310 | 300 | 1600 | 140 | 310 :Fffﬂg(‘\
Ron C PO
Maximum 0250 | 0350 | 0630 | 10 20 40 | 500 | 2800 | 20 40 Z\th; s
Off state leakage ) IF=0mA
current Maximum | leak — 1pA 10 A 1pA VL = Max.
173 . Typical 1.7ms | 14ms | 09ms | 1.5ms | 0.8ms | 0.8ms | 0.6ms [0.35ms| 2.4ms 1.8ms ||lr=5mA
S| Turn on time* - Ton — _
G Maximum 3ms 2ms 3ms 2ms 1ms 4ms 3ms |I=Max.
2 . Typical 0.07 ms 0.09ms | 0.1 ms [ 0.06 ms | 0.05 ms 0.04 ms 0.06 ms [ 0.05ms | |r =5 mA
S | Turn off time* - Toft — B
g Maximum 0.2ms I = Max.
ey
S Typical 1.3 pF =
% | /O capacitance yP - Ciso — P f j MHz
% Maximum 3 pF Ve=0V
& | Initial 1/0 isolation
= - Minimum Riso — 1,000 MQ 500V DC
resistance

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem Symbol Recommended value Unit

Standard type: 5

Reinforced insulation type: 5 to 10 mA

Input LED current I

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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HE 1 Form A (AQV250)

REFERENCE DATA

1-(1) Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F ;
Type of connection: A

06
< AQU251
< 05
3 LI
5 04 AQV252 N
i AQV255 N
S o3 | N
- AQU257 AN
02 AQV2530H) N NN
: AQV25A ~
\\\\
0.1 —
3
%6 206 0 20 40 60 8085100

Ambient temperature, °C

1.-(2) Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F ;
Type of connection: A

50

40

AQV259

AQV25 N
I~

30

20

——— Load current, mA

™N
~N
~

10

940 20 0 20 40 60 8085100

——— Ambient temperature, °C

2-(1) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA;
Continuous load current: Max. (DC)

20
1.8
o 16
g14 AQV255 4
g12 /4/
8 1.0 // >
c Aqvzsz 4~ |
O o8 //
06 — L1
0.4 | T Aquzst
0.2
0

40 20 0 20 40 60 80
Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA;
Continuous load current: Max. (DC)

20
18 A
o 16 AQV254(H)
o 14
o 4
=
g 12 //
g 10 ,/
& 8 /
”
T e
4 AQV2574 et
et "
2 -
0

40 20 0 20 40 60 8085
Ambient temperature, °C

2.-(3) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA;
Continuous load current: 30 mA (DC)

500
4
400
?; AQV25
o
=
£ 300 ,/
c L~
O 200 |-
100 AQV259 | —
"
0

40 20 0 20 40 60 8085
Ambient temperature, °C

3-(1) Turn on time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

4 |

7 AQV253
AQV254

Turn on time, ms
w
\&
B_B N
S <
a1 N
~N g
N

//
—
I

I\
ESAN

40 20 0 20 40 60 8085
Ambient temperature, °C

3.-(2) Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

pat
[0}
E s /,/r
5
5 , - / AQV254H
— T
——

-40 -20 0 20 40 60 8085
Ambient temperature, °C

4-(1) Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
0.4

Turn off time, ms

N
\ N AQV251,AQV252,AQV255
N
NN

AQV253,AQV257

AQV259,AQV258
40 -20 0 20 40 60 8085

——— Ambient temperature, °C

4.-(2) Turn off time vs. ambient temperature
characteristics

Sample: AQV253H, AQV254H
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

05
» 04
£
g
= 0.3
5
£
F 02
0.1 \\\
\\\_
0

40 20 O 20 40 60 8085
——— Ambient temperature, °C

5-(1) LED operate current vs. ambient
temperature characteristics

Sample: AQV251, AQV252, AQV253, AQV254,

AQV259; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

4
<
£
5 s
5
o
Q
©
= /
g /
w
- /

1 /,

/
’/
0

40 20 0 20 40 60 8085
Ambient temperature, °C

5.-(2) LED operate current vs. ambient
temperature characteristics
Sample: AQV253H,AQV254H;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

<
€
o 4
g
3
o 3
©
3 /’
- 2
a
o //

1 /'/

T
0

40 20 O 20 40 60 8085
Ambient temperature, °C

6-(1) LED turn off current vs. ambient
temperature characteristics

Sample: AQV251, AQV252, AQV253, AQV254,

AQV259; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
4

LED turn off current, mA

Y

T
//

40 20 0 20 40 60 8085
Ambient temperature, °C
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HE 1 Form A (AQV250)

6.-(2) LED turn off current vs. ambient
temperature characteristics
Sample: AQV251, AQV252, AQV253, AQV254,
AQV259; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

IS

LED turn off current, mA
w

1 /’/
40 20 O 20 40 60 8085
——— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
>
o 1.4
o
pu]
S o~~~
IS
3
HINSNN
= 1.2 IS ,
S S \\Q~ 50mA
o NN N 30mA
11 s 20mA
T~
~ 1(I)mA
\\ 5mA
1.0 ]
0==

40 20 0 20 40 60 8085
——— Ambient temperature, °C

8-(1) Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

0.6———
< 0.5/ AQV251 [
5 0.4l fAQV252
£0 AQV255
oos | IiAQXQst?(H)
0.2 4 AQV254(H)
0.1
242016120804 ]
0408 1.2 1.6 2.0 2.4
-0.1 —Voltage, V]
/ l 0.2
/03
0.4
0.5
0.6

8.-(2) Current vs. voltage characteristics of
output at MOS portion

Sample: AQV259

Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F

40
< [ ]
S AQV259
[
€2 \Qv258
3
L 10 |
[ L~
8 6 -4 -2
> 46
// 10 |_Voltage, v
A 20
-30
-40

9-(1). Off state leakage current vs. load voltage
characteristics

Sample: AQV259;

Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F

A
2

10°

Off state leakage current,

10"
0 20 40 60 80 100
Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Sample: AQV254H;

Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F

< 10°

g

g

5

o

S0

210

X

©

o

Q

5]

2 9

= 10°

o I E———
L]

107

0 20 40 60 80 100

Load voltage, V

10-(1). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

3.0
25
(]
g
¢ 2.0
£
‘é \AC V251
15
E] AQV252
1.0 |
AQV253, AQV254, AQV257, AQV255
05 NS AQV259
P———
o N=— AQV258
0 10 20 30 40 50 60

LED current, mA

10-(2). Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
12

10

Turn on time, ms
o

V AQV253H
2 |
\ AQV254t

I
0 0 10 20 30 40 50 60

——— LED current, mA

11-(1). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F

0.12
0.10
g
5008
£ AQV251.252.255
£0.06 - ———T" AQV253,257
\ | — AQV254
c
c N |
0.04 I\ AQV259,258
N L—
0.02
0

0 10 20 30 40 50 60
——— LED Current, mA

11-(2). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
0.12

o
o

o
o
=

AQV253H,254H

[
p—
k__—-—"‘

Turn on time, ms
o
o
(o]

e
o
=

o
=}
IS}

0 10 20 30 40 50
——— LED current, mA

12-(1) Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
600

o
o
o

N
o
o

W
o
o

Output capacitance, pF

n
o
o

AQV251, AQV252
AQV253(H), AQV254(H) 257
e

100 \\
N

T —
0 10 20 30 40 50 60
Applied voltage, V

0

12.-(2) Output capacitance vs. applied voltage
characteristics

Sample: AQV259;

Measured portion: between terminals 4 and 6;

Frequency: 1 MHz; Ambient temperature: 25°C 77°F
120

o
o

@
o

/

NN

~N

——— Output capacitance, pF

~—

0 10 20 30 40 50 60
Applied voltage, V
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Panasonic

ideas for life

Miniature SOP6-pin type
with high capacity
of 1.25A load current

GNUS

PhotoMOS Relays
HE SOP 1 Form A

High Capacity (AQV255GS)

4.4
2 0 1. High capacity in a miniature SOP « Security equipment
@ 079 package * Fire-preventing system
; Continuous load current: 1.25A * Measuring instruments
CAD Data Load voltage: 80V
mminch 2. Greatly improved specifications
allow you to use this in place of
mercury and mechanical relays.
1 6
o— N e}
2 [¥ i
3 d A 4
o— = o
Output rating* Part No. Packing quantit

utpu 1 I u I

P 9 Surface-mount terminal 94 Y

Package Tape and reel packing style
Load Load . - -
Tube packing style Picked from the Picked from the Tube Tape and reel
voltage | current e L
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC . 75 pcs.
qualuse | 80V 1.25A | SOP6-pin AQV255GS AQV255GSX AQV255GSZ 1 batch contains: 1,000 pcs.
1,500 pcs.

*Indicate the peak AC and DC values.

Note: For space reasons, the two initial letters of the part number “AQ” and the packing style indicator “X” or “Z” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | 1¥Pe Ol AQV255GS Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current lrp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 80V
A 1.25A ]
Output Continuous load current I B 1.75A g'cgr;r;i(;t;cz:i:;?%kCAC, pe
Cc 25A
Peak load current lpeak 3A 100ms (1 shot), VL. =DC
Power dissipation Pout 450 mW
Total power dissipation Pr 500 mW
1/O isolation voltage Viso 1,500 VAC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tsig —40°C to +100°C —40°F to +212°F

ds_x615_en_aqv255gs: 010611J
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HE SOP 1 Form A High Capacity (AQV255GS)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol | Type of connection AQV255GS Condition
Typical 0.5mA
LED operate current yp - IFon — IL =100mA
Maximum 3 mA
Minimum 0.2 mA
Input LED turn off current - IForf — IL = 100mA
Typical 0.4 mA
Typical 1.32V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve — IrF =50 mA
Maximum 15V
Typical 0.09 Q
ypica Ren A
Maximum 0.15Q
; IF=5mA
T | 0.05 Q
On resistance ypllca Ron B IL = Max.
Output Maximum 0.12Q Within 1 s on time
Typi .
ypllcal Ron c 0.03Q
Maximum 0.1Q
Off state leakage current Maximum ILeak — 1pA IF =0 mA, VL = Max.
) Typical 1.3 ms IF=5mA, I. =100 mA
Turn on time* T — ;
Maximum ! 5ms Ve=10V
Typical 0.1 = =
Turm off time* ypica Tur B ms I =5 mA, I = 100 mA
Maximum 0.5ms Ve=10V
Transfer -
characteristics | /0 capacitance Typical Ciso — 0.8 pF f=1MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso — 1,000 MQ 500 VDC
I ) . IF =5 mA, duty = 50%
Max. switching frequency Maximum — — 5 times/s Vi x I = 100 VA

*Turn on/Turn off time

Input

Output

Ton
—

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem Symbol Recommended value Unit

Input LED current I 5to 10 mA

B For Dimensions, see page 62.

B For Schematic and Wiring Diagrams, see page 65.

B For Cautions for Use, see page 71.
B These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.

REFERENCE DATA

13.Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

14.0n resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

15.Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

3 ‘ ‘ 1 5
C connection
4
< \ a 0.8 o
£, AN g g
g : £ £
£ B connection \ S 06 £ 3
% -
2N N
3 A connection \ N s 5
0.4 2 -
\\ | |_—1
0.2 U
B,
0 0 0
-40 -20 0 20 40 60 8085 100 -40 -20 0 20 40 60 8085 -40 -20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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HE SOP 1 Form A High Capacity (AQV255GS)

16.Turn off time vs. ambient temperature 17.LED operate current vs. ambient 18.LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: 10 V (DC); Load voltage: 10 V (DC); Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC) Continuous load current: 100mA (DC) Continuous load current: 100mA (DC)
0.5 5 5
< <
£ £
o 0.4 = 4 g 4
- g [
Q = =
E 3 3
% 0.3 % 3 £ 3
c 5] c
b= Q =}
P o2 a 2 g 2 8
I~ = 4 s
~—— 2
0.1 1 , S
[ _— e
A —T ______,_—-/ o
%0 =20 0 20 40 60 & O 2620 0 20 40 60 806 O 2620 0 20 40 60 806

Ambient temperature, °C

Ambient temperature, °C

Ambient temperature, °C

19.LED dropout voltage vs. ambient 20.Current vs. voltage characteristics of output 21.0ff state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
1.5 2
< 10°
> < £
% b \\ 5*1 / 5
= = o
s S~ T~ 3 810°
513 \\\ 3
2 I~ I~ 06 -04 02 ®
50mA =
£ § \\\\ m 0 02 04 06 e
Q12 ~ ~— N30mA Voltage, V »10°
= \\\\NZ:)[T]A :8 —
o S T~ 10mA 71 L
. T
\~5inA 107
10 20 0 20 20 60 0% -2 0 10 20 30 40 50 60 70 80
Ambient temperature, °C Load voltage, V
22.Turn on time vs. LED forward current 23.Turn off time vs. LED forward current 24.Output capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC); Load voltage: 10 V (DC); Frequency: 1 MHz;
Continuous load current: 100 mA (DC); Continuous load current: 100 mA (DC); Ambient temperature: 25°C 77°F
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
5 0.5 500
s
w 4 » 04 & 400
£ £ e
< @ £
£ 3 £ o3 2 300
c = % \
o o o
£ £ 5
g \ E 02 §2oo
N— \
] 01 100 S~
\\ o
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50 60
LED forward current, mA LED forward current, mA — Applied voltage, V

25.Max. switching frequency vs. load voltage
and load current

LED current: 5 mA

Ambient temperature: 25°C 77°F

50
\ duty=50%

N
o

Max. switching frequency, time/s
n w
o o

-
o

I

0 25 50 75 100
Load voltage, V x Load current, A
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Panasonic

ideas for life

DIP6-pin type
with high capacity
of 2.5A load current

FEATURES

1. Greatly increased load current in a

<Height includes)
standoff

compact DIP package

Continuous load current: 2.5A

2. Greatly improved specifications
allow you to use this in place of
mercury and mechanical relays.

mm inch

A

T2

Lt
ohOUIO®

o

s

PhotoMOS Relays
HE 1 Form A

High Capacity (AQV252G)

TYPICAL APPLICATIONS

* Security equipment
* Fire-preventing system
* Measuring instruments

TYPES

Part No.
Output rating* Through hole ] Packing quantity
. Surface-mount terminal
terminal
Package -
Tape and reel packing style
Load Load Tube packing style i i Tube Tape and reel
voltage | current p: g sty Picked fl_'om_ the Picked f_roml the p
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 60V 25A DIP6-pin AQV252G AQV252GA AQV252GAX AQV252GAZ 1 batch contains: 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Iltem Symbol connection AQV252G(A) Remarks
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V
A 258 A Peak AC, DC
. connection: Pea s
Output Continuous load current I B 3.5A B, C connection: DC
C 5.0A
Peak load current lpeak 6.0A 100ms (1 shot), VL. = DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC
- Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F

250
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HE 1 Form A High Capacity (AQV252G)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | _TYyPeof AQV252G(A) Condition
connection
Typical 0.5 mA
LED operate current yplf:a IFon — il IL = 100mA
Maximum 3mA
Mini 0.2mA
Input LED turn off current |n|.mum IFoff — il I.=100mA
Typical 0.45 mA
Typical 1.14V (1.32 V at Ir = 50 mA)
LED dropout voltage - VF — IF=5mA
Maximum 15V
Typical 0.08 ©
ypica Ren A %)
Maximum 0.12Q (@)
: IF=5mA s
T | 0.04 O
On resistance yp|f:a Ron B IL = Max. S
Output Maximum 0.06 Within 1 s on time _8
Typical 0.02Q
ypl'ca Ron C o
Maximum 0.03Q
Off state leakage current Maximum ILeak — 1 pA IF =0 mA, VL = Max.
. Typical 1.1ms IF=5mA, IL=100 mA
Turn on time* Ton — ,
Maximum ° 5.0ms Ve=10V
. Typical 0.25 ms IF=5mA, IL=100 mA
Turn off time* T — /
Transfer ! I Maximum o 0.5ms Ve=10V
characteristics
. Typical 0.8 pF f=1MHz
1/0O capacitance - Ciso — _
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value Unit

Input LED current I

5t0 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

8
< 6
:E; C connection
A AN
k]
§ B connection N
T TN N
A connection \ N
5 R,
o~
\

q40 20 0 20 40 60 808 100

Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;

LED current: 5 mA; Load voltage: Max. (DC)

Continuous load current: Max.(DC)
1

0.8

0.6

On resistance, Q

0.4

0.2

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature

characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5

Turn on time, ms

-40 -20 0 20 40 60 8085
Ambient temperature, °C

ds_x615_en_aqv252g: 010611J
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HE 1 Form A High Capacity (AQV252G)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
1

0.8

0.6

Turn off time, ms

o
~

I~

o
o

40 20 0 20 40 60 808
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);

Continuous load current: 100mA (DC)
5

LED operate current, mA

I
I
|t

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);

Continuous load current: 100mA (DC)
5

LED turn off current, mA

et
| et

40 20 0 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15

>

E’ - \\

N N —

g s -

& I~ \\ ~50mA

a 1.2 S ~ i\ <3ma

= \\\\szcm
1.1 \\\\JCmA

SL5mA

1-40 20 0 20 40 60 808
Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

/

Current, A
L b
\

Volt‘age, \

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

Q
S

o
5

o
S

1070 =t

— Off state leakage current, A

(=
o

10 20 30 40 50 60
Load voltage, V

10.Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
5

Turn on time, ms
n
——

S~—

0 10 20 30 40 50
LED forward current, mA

11.Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
0.5

o
P

o
w

Turn off time, ms

o
o

0.1

0 10 20 30 40 50
LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

500

N
o
=3

300

n
o
S

Output capacitance, pF

o
=3

0 10 20 30 40 50 60
Applied voltage, V

252
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c“‘ us

- i PhotoMOS Rel
Panasonic DIPg-pin type HE 2 Form A

featuring low on-resistance

ideas for life with 400V load voltage (AQW254)
o FEATURES TYPICAL APPLICATIONS
T 25/3, 1. High sensitivity and low on- « High-speed inspection machines
< ; I_"'f%; resistance « Data communication equipment 8
¢ Can control max. 0.16 A load current with * Telephone equipment S
%gg'\/‘%‘éz 5 mA input current. Low on-resistance of %
& 33{22 typ. 10.20Q. £

2. Applicable for 2 Form A use as well
as two independent 1 Form A use

CADD 3. Controls low-level analog signals
ata PhotoMOS relays feature extremely low

(Height includes)
standoff

inch o
mm ine closed-circuit offset voltage to enable
control of low-level analog signals without
! 1 8 distortion.
2 }/y [15 7 4. Low-level off state leakage current
v T e f max. 1 pA
3 6 o -l
o—1 ——0
« |30 s
o—1 ——o0
Part No.
Output rating Throug!’n hole Surface-mount terminal Packing quantity
terminal
Package

Tape and reel packing style
Load Load P pacing sy

voltage | current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3/4-pin side 5/6/7/8-pin side

1 tube contains:
AC/DC . 50 pcs.
dual use 400V 120 mA | DIP8-pin AQW254 AQW254A AQW254AX AQW254AZ 1 batch contains: 1,000 pcs
500 pcs.

*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW254(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 400 V
Output Continuous load current I 0.12A (0.16 A) '(A):C?nngaeggoo'}:ups?:;;% ?E::hannel
Peak load current Ipeak 0.36 A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mwW
1/O isolation voltage Viso 1,500 V AC Eg:{‘;ec‘fgé’t‘s”t and output/between
Temperature limits Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage Tstg —40°C to +100°C —40°F to +212°F
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HE 2 Form A (AQW254)

2. Electrical characteristics (Ambient temperature: 25°C )
ltem Symbol AQW254(A) Condition
Typical 0.9 mA
LED operate current ypllca IFon m .= Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED turn off current - IFoff .= Max.
Typical 0.8 mA
Typical 125V (1.14V at Ir = 5 mA)
LED dropout voltage - Ve IrF =50 mA
Maximum 15V
Typical 1020 lr=5mA
On resistance - Ron IL = Max.
Output Maximum 16 Q Within 1 s on time
) IF=0mA
Off state leakage current Maximum ILeak 1 A \;L = Max.
) Typical 0.8 ms IF=5mA
Turn on time* Ton
Maximum ° 2ms I. = Max.
Typical 0.04 ms =
Transfer Turn off time* Myp - Toft 02 :E : E/I;T;A
characteristics aximum £ MS .
. Typical 0.8 pF f=1MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500 VDC
*Turn on/Turn off time
Input
Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit
Input LED current IF 5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, LED current: 5 mA; Load voltage: 400 V (DC);
7 and 8; LED current: 5 mA; Load voltage: 400 V (DC); Continuous load current: 120 mA (DC)
When using 2 channels Continuous load current: 120 mA (DC)
250 20 4
18
200 16 7
< G / o 3
= 8 14 £
g 5 A g
£ 150 B 12 7 £
o B / E
° 2 10 L~ s 2
] N < £
= 100 ™~ o 8 2
\\ 2 L
N 6 1 /l/
50 4
//
2
0 0 0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C ——— Ambient temperature, °C
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HE 2 Form A (AQW254)

4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: 400 V (DC); Load voltage: 400 V (DC); Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC)
0.4 4 4
<
£ s
203 £ 3 e 3
5 = 3
= -
© 021N s 2 / § 2
E & a / n
i = / o
01 N 1o - 1 — 2
—— [y [y i
0 40 20 O 20 40 60 8085 0 40 20 O 20 40 60 8085 0 40 20 O 20 40 60 8085
———— Ambient temperature, °C Ambient temperature, °C —— Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F 7 and 8; Ambient temperature: 25°C 77°F
1.4 0
N <los < 10°
> 5 g
- £10.4-
S 1.8 NN 5| £
3 \\ o103 3
2. Q
E \\\\ o g 10°
3 NN ~ 0.1 £
g 1.2 \\ ~ doma 24 20 16 42 08 04 | 2
S 1 004 08 12 16 20 24 o
a \\\§~ 30mA ot B Yy —+Voltage, V g
[ NN N 20mA 02 E 10°
. ~ o 10
\\~ 10mA os A —
~ 5mA 04 L
1.0
-0.5
0E 06 020 @0 e 80 700
40 20 0 20 40 60 8085
Ambient temperature, °C Load voltage, V
10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0Output capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 5 and 6, 7 and Measured portion: between terminals 5 and 6, 7 and Measured portion: between terminals 5 and 6, 7 and
8; Load voltage: 400 V (DC); Continuous load current: 8; Load voltage: 400 V (DC); Continuous load current: 8; Frequency: 1 MHz;
120 mA (DC); Ambient temperature: 25°C 77°F 120 mA (DC); Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
3.0 0.12 600
25 0.10 5 500
(o)
g g 2
g 20 008 £ 400
E £ 8
= b 3
§ 15 % 0.06 8300
c c 3
S = — | £
1.0 0.04 S 200
0.5 \\\ 0.02 ‘ 100 \\
0 0 10 20 30 40 50 60 00 10 20 30 40 50 60 0O 10 20 30 40 50
LED forward current, mA ——— LED forward current, mA —— Applied voltage, V
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Panasonic

ideas for life

Height includes

8.81\/\62"512

346
- éj 38,

cﬂus (Standard type) GNUS

(Standard type)

Normally closed
DIP6-pin type
Low on-resistance with
250V/400V load voltage

PhotoMOS Relays
HE 1 Form B

(AQV450, AQV454H)

FEATURES

1. 1 Form B (Normally-closed) type
with low on-resistance

This has been achieved thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

3. High sensitivity and low on-
resistance

Can control max. 0.2 A load current with
5 mA input current. Low on-resistance of
typ. 5.5 Q (AQV453).

4. Reinforced insulation 5,000 V type
also available.

standoff
Cross section of the normally-closed type of More than 0.4 mm .016 inch internal
CAD Data power MOS — ) insulation distance between inputs and
H assivation membrane .
mm inch Source olecirods Gato elesrods,” ermedate outputs. Conforms to IEC950 (reinforced
membrane insulation).
Gate
1 6 oxidation
o—ro! o membrane
ik : e
2 | %D ¢ TYPICAL APPLICATIONS
3 4 Drain . .
o— —o electrode * Security equipment
* High-speed inspection machines
* Measuring instruments
2. Controls low-level analog signals * Telephone equipment
PhotoMOS relays feature extremely low * Sensing equipment
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.
Output rating* Part No.
Packi tit
Through hole Surface-mount terminal acking quantty
. X terminal
1/0 isolation Load Load Package T 3 I ” v
voltage | current ' ape and reel packing style
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
250V | 200 mA AQV453 AQV453A AQV453AX AQV453AZ
1.500 V AC 1 tube contains:
AC/DC ’ . 50 pcs.
DIP6-pin AQV454 AQV454A AQV454AX AQV454AZ . 1,000 pcs.
dual use 1 batch contains:
, 400V | 150 mA 500
Reinforced AQV454H AQV454HA | AQVA54HAX | AQV454HAZ pes:
5,000 V AC
* Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
ltem Symbol connection AQV453(A) AQV454(A) AQV454H(A) Remarks
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
P Peak forward current 123 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 250V 400 V
A 0.2A 0.15A A Peak AC. DC
} connection: Pea s
Output Continuous load current I B 0.3A 0.18 A B, C connection: DC
C 0.4 A 0.25A
Peak load current IPEAK 0.6 A 0.5A A connection: 100 ms (1 shot), V. =DC
Power dissipation Pour 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC 5,000V AC
Temperature | Operating Topr —40°C to +85°C —40°F fo +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
256 ds_x615_en_aqv45: 010611J



HE 1 Form B (AQV450, AQV454H)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol connection AQV453(A) AQV454(A) AQV454H(A) Remarks
Typical 1TmA 0.9 mA 1.4 mA
LED operate (OFF) current P - IFoff — I = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED reverse (ON) current I I - IFon — I = Max.
Typical 0.9 mA | 0.8 mA | 1.3 mA
Typical 1.25V (1.14 V at [F=5 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 1.5V
Typical 550 11Q IF=0mA
. Ron A I= Max. 8
Maximum 8 Q 16 Q Within 1 s on time s
Typical 270 6.30Q IF=0mA 1)
On resistance - Ron B IL= Max. 2
Output Maximum 4Q 8 Q Within 1 s on time o
Typical 140 310 IF=0mA
- Ron C IL = Max.
Maximum 20 4 Q Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak — 1 pA 1 pA 10 pA Vi= Max.
Typical 1.52 ms 1.2ms 1.8 ms =
Operate (OFF) time* YPX Tt _ IF=0mA 5 mA
Maximum 3 ms 2.0 ms 3.0ms I = Max.
. Typical 0.4 ms 0.36 ms 0.4 ms IF=5mA — 0 mA
R ON) time* Ton —_
Transfer everse (ON) time Maximum 1 ms IL = Max.
characteristics Tvoical T3 0F
. ypica S P f=1MHz
1/0 capacitance Ci —
P Maximum * 3 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500 VDC
*Operate/Reverse time
Input
Output
Toff
Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Standard type: 5
Input LED current Ie Reinforced insulation type: 5 to 10 mA

H For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 66.

B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 0 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

200 ‘ 16 5
Aqvass |\ \ M1
AQV454(H) ” AQVb454H
< o 14 £ 4
£ 150 - / s
= AQ454(H) N\ g / £
3 \ S 4 = 3 AQV454
£ N\ @ 7 I y
3 L 2 / i AQV453
3 N = s r
S N O 10 s 2 A
L g /4
o
50 AQV453
8 1 ?é/
.—'—_—
L 0
96 20 0 20 40 60 8085100 %6 20 0 20 40 60 8085 40 20 0 20 40 60 8085

Ambient temperature, °C

Ambient temperature, °C

Ambient temperature, °C
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HE 1 Form B (AQV450, AQV454H)

4. Reverse (ON)time vs. ambient temperature 5. LED operate (OFF) current vs. ambient 6. LED reverse (ON) current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
25 5 5
£ S
220 s 4 5 4
£ s 2
= ™ AQV454H = AQV454H
=15 \ L§ 3 e S 38 7
b o ] /
3 0 \AQV454 AQV453 g ) y , g ) P
% K \ \ s / /' g / /r
T \\ 2 L~ |1 Aquass o v AQV454
= 1 - A
‘ 05 3 \\§ 1 T — AQV453 1 = AQV453
AQV454H
‘ \ L 4/ ///
90 20 0 20 40 60 8085 90 20 0 20 a0 60 8085 20 20 0 20 40 60 &0
——— Ambient temperature, °C ———— Ambient temperature, °C Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 4 and 6; Sample: AQV454;
Ambient temperature: 25°C 77°F Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
1.5 200 —
1 AQV453 +— < 10°
< 1160 vi ~ =
> 44 Eumo 7/ o
S € / 5
3 Ny £l / 2 10°
> 13 \‘\ O yAVA g
3 ~ N~ N B Y 7 E
S 1o Qé‘: \\ 2 1 yo °
© 50mA 7 8 e
a I~ \\\~ 30mA A 40— voltage, v - % 10
= T~ [~L 2oma ,/ / _8()* 5
I~ ~ 10mA / }
I~ s5ma -120
1.0 /i | 10
2 [~ AQV454(H) 160
%0 20 0 20 40 60 8085 L L1 -200 0 2 40 60 g0 100

———— Ambient temperature, °C

Load voltage, V

10.Operate (OFF) time vs. LED forward current 11.Reverse (ON) time vs. LED forward current

characteristics characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current: Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F Max. (DC); Ambient temperature: 25°C 77°F
10 1.0
2 (2]
;E; 8 2 0.8
£ | _AQuasaH £
L6 = 06
< ©
o Iy AQV454H
g 4 5 04 z
8 \ & AQV454, AQV453
8 i3
2 0.2
‘ & AQV454, AQV453
0 0
10 20 30 40 50 60 10 20 30 40 50 60
——— LED forward current, mA ——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;

Frequency:

400

w
o
o

n
o
o

Output capacitance, pF

o
o

o

1 MHz; Ambient temperature: 25°C 77°F

|
\
\

AQV453

AQV454(H) |
0 10 20 30 40 50

——— Applied voltage, V
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c“‘ us

- Normally closed (2 Form A) PhotoMOS Rel
Panasonic DIPG-pin type HE 2 Form B

- = Low on-resistance with

ideas for life 400V load voltage (AQWA454)
FEATURES TYPICAL APPLICATIONS
1. 2 Form B (Normally-closed) type * Security equipment
Has been realized thanks to the built-in » High-speed inspection machine 8
MOSFET processed by our proprietary * Measuring instruments S
method, DSD (Double-diffused and » Telecommunication equipment %
Selective Doping) method. » Sensing equipment o

2. Applicable for 2 Form B use as well

as two independent 1 Form B use.

3. Controls low-level analog signals

PhotoMOS relays feature extremely low
mminch  closed-circuit offset voltage to enable

control of low-level analog signals without

Height includes)
standoff )

. . distortion.
%} qg—o 4. High sensitivity and low on-
2 | Y274l 7 resistance
3 6 Can control max. 0.16 A load current with
O— —O . .
4 }/V qg: 5 5 mA input current. Low on-resistance of
o] —° typ. 11 Q.
5. Low-level off state leakage current
of max. 1 pA
Part No.
Output rating* Through hole Surface-mount terminal Packing quantity
Package terminal
Load Load 9 Tape and reel packing style

voltage | current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3/4-pin side 5/6/7/8-pin side

1 tube contains:
AC/DC . 50 pcs.
dual use 400 vV 120 mA | DIP8-pin AQW454 AQW454A AQW454AX AQW454AZ 1 batch contains: 1,000 pcs
500 pcs.

*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQW454(A) Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current lrp 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 400 V
Continuous load current I 0.12A (0.16 A) A c'onnection: P.eaklAC, pc
Output (): for one 1b-circuit
Peak load current Ipeak 0.36 A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 800 mwW
Total power dissipation Pr 850 mwW
1/O isolation voltage Viso 1,500 V AC Between input and output/between contact sets
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits -
Storage Tstg —40°C to +100°C —40°F to +212°F
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HE 2 Form B (AQW454)

2. Electrical characteristics (Ambient temperature: 25°C )
ltem Symbol AQWA454(A) Condition
Typical 0.9 mA
LED operate (OFF) current yp - IFoft IL = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon IL = Max.
Typical 0.8 mA
Typical 125V (1.14V at Ir = 5 mA)
LED dropout voltage - Ve IrF =50 mA
Maximum 15V
Typical 10 lr=0mA
On resistance - Ron IL = Max.
Output Maximum 16 Q Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak 1 A \;L = Max.
. Typical 1.2ms IF=0mA — 5mA
Operate (OFF) time Maximum Torr >ms IL = Max.
Typical 0.36 ms =
Transfer Reverse (ON) time* YPX Ton IF=5mA - 0 mA
;g Maximum 1ms IL = Max.
characteristics
. Typical 0.8 pF f=1MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500 VDC

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol Recommended value Unit
Input LED current Ir 5 mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Operate (OFF) time vs. ambient
characteristics characteristics temperature characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, LED current: 5 mA; Load voltage: 400 V (DC);
7 and 8; LED current: 0 mA; Load voltage: 400 V (DC); Continuous load current: 120 mA (DC)
When using 2 channels Continuous load current: 120 mA (DC)
250 16 5
12
< 200 o 14 € a4
£ [
@ €
5 g =
£ 150 z 12 L3
o 2 o
o = 4
F100 ~ S 10 e g , e
\\ L~ §. /
Q / L
50 8 1
%0 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 %0 20 0 20 40 60 8085
—— Ambient temperature, °C Ambient temperature, °C ——— Ambient temperature, °C
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HE 2 Form B (AQW454)

4. Reverse (ON)time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

5. LED operate (OFF) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

6. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

25 < B 5
E E
g20 s 4 5 4
- 5 £
£ N 2 :
=15 L3 5 3
Z o )
S @ ®
2 \ g ¢
210 N g 2 C z 2 8
> o = 3
o)
« 3 // 3 / =
05 = = -y o
- = = =
L |—T _8
~—— L |_—1 — o
%0 20 0 20 20 60 8085 %0 20 0 20 a0 60 8085 90 20 0 20 20 60 8085
Ambient temperature, °C —— Ambient temperature, °C Ambient temperature, °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 5 to 50 mA Measured portion: between terminals 5 and 6, Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F 7 and 8; Ambient temperature: 25°C 77°F
1.4 — 150
< .
\ c % ] < 10°
> = =3
" £ 100 €
$1.3 E\ g / g
8 3T 4 3
e | NN [o 50 // 210°
3 12| NN > ] / g
g NN SR s0mA 32 | - E
o \\\ i 0 2 Q
s N N 30mA y Voltage, V—] 2 o
w \\; ~ 20mA / 5
=RN! 1 50 =
\~1(|)mA )4 | &
s / 180
1.0 / | 1072
£ |
0% 20 0 20 40 60 8085 180 0 2 40 60 80 100

——— Ambient temperature, °C

Load voltage, V

10.Operate (OFF) time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and
8; Load voltage: 400 V (DC); Continuous load current:

120 mA (DC); Ambient temperature: 25°C 77°F
5

——— Operate (OFF) time, ms

0 10

20 30 40 50
LED forward current, mA

60

11.Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and
8; Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F
1.0

o
®

o
o

N
IS

Reverse (ON) time, ms

o
S

0 10 20 30 40 50 60
—— LED forward current, mA

12.0Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and
8; Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
200

N\

0 10 20 30 40 50 60
—— Applied voltage, V

——— Output capacitance, pF

~——
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Both 1 Form A and 1 Form B PhotoMOS Relays

Panasonic contacts incorporated HE Form A & B

in a compact DIP8-pin

ideas for life with low on-resistance (AQWE54)
o FEATURES TYPICAL APPLICATIONS
UIR T~ 252 1. Applicable for 1 Form A1 Form B * High-speed inspection machines
< 1.31‘24 use as well as two independent + Data communication equipment
1 Form A and 1 Form B use * Telephone equipment
2. Controls low-level analog signals * Sensing equipment
38, PhotoMOS relays feature extremely low

closed-circuit offset voltage to enable
control of low-level analog signals without

CAD Data distortion.

3. High sensitivity and low on-

<Height incIudes)
standoff

mm inch X
resistance
Can control max. 0.16 A load current with
1 e 8 5 mA input current. Low on-resistance of
o— .C.|=—+—0
) }/V[:E ; max. 11 Q.
;* *Z 4. Low-level off state leakage current
o— ——0 of max. 1 uA
. 308 -
o— No.!——o
Part No.
Output rating Throug_h hole Surface-mount terminal Packing quantity
terminal
Package -
Load Load Tape and reel packing style
voltage | current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3/4-pin side 5/6/7/8-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 400V | 120 mA | DIP8-pin AQW654 AQWBE54A AQWBE54AX AQWB54AZ 1 batch contains: 1,000 pcs
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW654(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
npu
P Peak forward current 53 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 400 V
Continuous load current I 0.12A (0.16 A) Pe_a.k AC, DC .
Output ( ):in case of using only 1 channel)
Peak load current Ipeak 0.36 A A connection: 100 ms (1 shot), V. =DC
Power dissipation Pout 800 mwW
Total power dissipation Pr 850 mwW
1/0 isolation voltage Viso 1,500 V AC Between input and output/between contact sets
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tst —40°C to +100°C —40°F to +212°F
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HE Form A & B (AQW654)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQW654(A) Remarks
Typical " 0.9 mA
LED operate current ypl'ca Iron (N.O.) m IL = Max.
Maximum Iroit (N.C.) 3mA
Minimum IFot (N.O.) 0.4 mA
Input LED reverse current IL = Max.
P Typical Iron (N.C.) 0.8 mA :
Typical 125V (1.14V at Ir = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 110 IF=5mA (N.O.)Ir=0mA (N.C.)
On resistance - Ron I = Max.
Maximum 16 0 Within 1's on time @
Output (@]
IF=0mA (N.O.) S
Off state leakage current Maximum ILeak 1pA IF=5mA (N.C.) ie)
VL = Max. _8
X Typical Ton (N.O.) 0.8 ms (N.O.) 1.2 ms (N.C.) IF=0mA — 5mA o
Operate time*
P Maximum Toft (NC) 2ms IL = Max.
N Typical Toir (N.O.) 0.04 ms (N.O.) 0.36 ms (N.C.) I =5mA — 0mA
Transfer Reverse time - _
- Maximum Ton (N.C.) 1ms I. = Max.
characteristics Tvoical 08 oF
1/0 capacitance yp|f:a Ciso =P f= 1 MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC
*Operate/Reverse time
1) N.O. 2) N.C
Input
Input npu
Output Output
Ton
Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value

Unit

Input LED current I3

5

mA

B For Dimensions, see page 61.
B For Schematic and Wiring Diagrams, see page 66.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
When using 2 channels

2. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 5 and 6,

7 and 8; LED current: 5 mA; Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)

3. Operate time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

250 20 4 ’
—— Across terminals 5 and 6 SN.O.g
18 /' ----- Across terminals 7 and 8 (N.C.
200 a 16 »
. / E 3
< g 14 LA - &
£ c / I E
2150 g2 Capet =
g D -t L R
s ¢ 10 — Wi 5 2
5} N =S B =
T 100 = S 8 2 .
o \ © K 7
- [} -
\\ 6 g, e //
...... o =
50 4
2| —— Across terminals 5 and 6 (N.O.)
ol Across terminals 7 and 8 (N.C.
1 1 1 1 1 1 1
q40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 0 40 20 0 20 40 60 8085

——— Ambient temperature, °C —— Ambient temperature, °C ——— Ambient temperature, °C
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HE Form A & B (AQW654)

4. Reverse time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)

2.0
, — Across terminals 5 and 6
PR Across terminals 7 and 8
@ S,
E15
@ ,
£ *
= .
z
3 1.0
,
,
3
.,
2 |
05
\ T ...
0

40 20 0O 20 40 60 8085
Ambient temperature, °C

5. 5. LED operate current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)

LED operate (OFF) current, mA

4 T T T T T T
Across terminals 5 and 6 EN.O.;
----- Across terminals 7 and 8 (N.C.
3
2 /,l
1
0

-40 20 0 20 40 60 8085

—— Ambient temperature, °C

6. LED reverse current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

4
< ‘ Across termlnals 5 and 6 éN.O.;
g | - Across terminals 7 and 8 (N.C.
£ 3
3
o
z
)
o 2
5]
>
[
o
w

el
0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.4
N
> 13 E\
©
s NN
=12 \\\\ \\
IS \ \\\\ 50mA
S 30mA
5 1.1 \\\‘\: 20mA
= ~ joma
\\ 5mA
1.0 |
0== |

40 20 0O 20 40 60 8085
——— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion
Measured portion: between terminals 5 and 6,

7 and 8;

Ambient temperature: 25°C 77°F
150
€]
Nl 4
£100 /
£ /i
O lso 1/
-3 -2 1
0 Vol zV
+7 oltage, V +—]
7/
4 l
.'/ 100
—— Acrbss terminals 5 and 6 (N.0.)—]
----- Across terminals 7 and 8 (N.C.

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F

0 — "Across terminals 5 and 6 (N.O.
10 ----- Across terminals 7 and 8 (N.C.)

10°

jom

10°

Off state leakage current, A

3

o

20 40 60 80 100
Load voltage, V

10.Operate time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: 400 V (DC); Continuous load current:
120 mA (DC) Ambient temperature: 25°C 77°F

— Across terminals 5 and 6 (N.O.
----- Across terminals 7 and 8 (N.C.
g 4
o)
E
— 3
[T
©
jo}
¥ 2
Q H
o .
o Ky
1 %
0

0 10 20 30 40 50
—— LED forward current, mA

11.Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F

Reverse (ON) time, ms

1.2

----- Across terminals 7 and 8 (N.

— Across terminals 5 and 6 (N. 8;

-
o

o
©

4
[=2)

©
IS

e o
»

o
o

0 10 20 30 40 50
——— LED forward current, mA

12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
200

_ Across terminals 5 and 6 g .O.;
----- Across terminals 7 and 8 (N.C.

-
a
o

Output capacitance, pF
S
o

a
o
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.,
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0 10 20 30 40 50 60
——— Applied voltage, V
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Panasonic

ideas for life

<Height incIudes)
standoff

o—
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(AQV10 series)

mm inch
1 6
o— o
ol nA| 5
—F (3t
3 d‘[ 4
o— h= o

(AQV20 series)

c“‘ us

DIP6-pin type
with wide variation
Low on-resistance

PhotoMOS Relays
HF 1 Form A

(AQV100, 200)

FEATURES

1. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

2. Controlled with low-level input
signals

3. AC/DC dual use type and DC only
type available.

TYPICAL APPLICATIONS

* High-speed inspection machines
» Telephone equipment

» Data communication equipment
» Computers

PhotoMOS

TYPES

1. DC type (AQV10 series)

Part No.
Output rating Through hole Surface-mount terminal Packing quantity
terminal
Package -
Load Load Tape and reel packing style
voltage | current Tube packing style Picked from the Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
40V 700 mA AQV101 AQV101A AQV101AX AQV101AZ 1 tube contains:
DC onl 60V 600 mA DIP6-pin AQV102 AQV102A AQV102AX AQV102AZ 50 pcs. 1,000 pes
y 250 V 300 mA P AQV103 AQV103A AQV103AX AQV103AZ 1 batch contains: ’ P
400V | 180 mA AQV104 AQV104A AQV104AX AQV104AZ 500 pes.

*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.

2. AC/DC type (AQV20 series)

Part No.
tput rating* Packi tit
Output rating Through hole Surface-mount terminal acking quantity
terminal
Package -
Load Load Tape and reel packing style
volta Tube packing style Picked from the Picked from the Tube Tape and reel
ge | current rom rom
1/2/3-pin side 4/5/6-pin side
40V 500 mA AQV201 AQV201A AQV201AX AQV201AZ 1 tube contains:
AC/DC 60V 400 mA DIP6-pin AQV202 AQV202A AQV202AX AQV202AZ 50 pcs. 1,000 pes
dualuse [ 250V 200 mA P AQV203 AQV203A AQV203AX AQV203AZ 1 batch contains: ’ P
400V | 150 mA AQV204 AQV204A AQV204AX AQV204AZ 500 pes.

*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
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HF 1 Form A (AQV100, 200)
RATING

1. DC type
1) Absolute maximum ratings (Ambient temperature: 25°C )
Item symbol | AQv101(A) | AQv102(A) | AQv103(A) | AQv104(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 10V
Peak forward current 53 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 150 mW
Load voltage (DC) Vi 40V 60 V 250 V 400V
Output Continuous load current (DC) I 0.7A 0.6 A 0.3A 0.18 A
Peak load current Ipeak 1.8A 1.5A 0.6 A 05A 100 ms (1 shot)
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V (AC)
Temperature Operating Topr —40°C to +85°C Non-condensing at low temperatures
limits Storage Tsig —40°C to +100°C
2) Electrical characteristics (Ambient temperature: 25°C )
Item Symbol | AQV101(A) | AQV102(A) | AQV103(A) | AQV104(A) Condition
LED operate current Typllcal IFon 2.3 mA IL = Max.
Maximum 5mA
Input LED turn off current Minimurm IFoff 0.8 mA IL = Max.
Typical 2.2mA
Typical 23V
LED dropout voltage - Ve IF=10 mA
Maximum 3V
Typical 030Q 0.37Q 270 6.3Q IF=10 mA
On resistance Ron IL = Max.
Output Maximum 0.5Q 0.7Q 4Q 8Q Within 1 s on time
Off state leakage current Maximum ILeak 1pA I\;;OMW;Q’
Turn on time* Typilcal Ton 0.23 ms 0.22 ms 0.13 ms | 0.09 ms Ir f 10 mA
Maximum 1ms IL = Max.
Transfer Turn off time* Typi@' Tor 0.07 ms | 0.08 ms I = 10 mA
characteristics Maximum 1 ms I = Max.
1/0 capacitance TyplF:aI Ciso 1.3 pF f=1 MHz
Maximum 3 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500 V DC
2. AC/DC type
1) Absolute maximum ratings (Ambient temperature: 25°C )
ltem Symbol C;Vnpjct‘i’;n AQV201(A) | AQV202(A) | AQV203(A) | AQV204(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 10V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 150 mW
Load voltage (peak AC) Vi 40V 60V 250V 400 V
A 05A 04A 0.2A 0.15A .
Continuous load current I B 07A 06A 03A 0.18 A ’ng“cg?]‘;t'eoc’:;;?gkcp‘c* De
Output C 1.0A 0.8A 04 A 0.25A
Peak load current Ipeak 1.8A 15A 06A 05A Cff%“gc“"“ 100 ms (1 shot)
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C Non-condensing at low temperature
limits Storage Tstg —40°C to +100°C
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HF 1 Form A (AQV100, 200)

2) Electrical characteristics (Ambient temperature: 25°C 77°F)
Type of
Item Symbol connection AQV201(A) [ AQV202(A) | AQV203(A) | AQV204(A) Remarks
Typical 2.4 mA
LED operate current yplf:a IFon — il IL = Max.
Maximum 5 mA
Mini 0.8 mA
Input LED turn off current |n|.mum IFoff — m IL = Max.
Typical 22mA
Typical 23V
LED dropout voltage - Vr — IF=10 mA
Maximum 3V
Typical 0.60Q 074 Q 55Q 1240 IF =10 mA 0
Ron A IL = Max. o)
Maximum 1Q 14Q 8Q 16 Q Within 1 s on time s
Typical 03Q 0.37Q 270 6.2Q IF=10 mA 1)
On resistance - Ron B It = Max. 2
Output Maximum 05Q 0.7Q 4Q 8Q Within 1 s on time o
Typical 0150Q 0.18Q 140 310 I =10 mA
Ron Cc IL = Max.
Maximum 0.250Q 0.35Q 20 40 Within 1 s on time
. IF =0 mA,
Off state leakage current Maximum ILeak — 1pA Vi = Max.
. Typical 0.38 ms 0.41 ms | 0.21 ms 0.18 ms IF=10 mA
Turn on time* - Ton — _
Maximum 1ms IL = Max.
) Typical 0.08 ms | 0.07 ms IF =10 mA
T ff time™ To —
Transfer urm ofttime Maximum " 1ms IL = Max.
characteristics Tvoical T3 0F
. ypica S p f=1MHz
1/0 capacitance Ci —
P Maximum * 3pF Ve=0V
Initial I/O isolation resistance Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Unit
mA

Item Symbol Recommended value
Input LED current I 10

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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HF 1 Form A (AQV100, 200)

REFERENCE DATA

13-(1) Load current vs. ambient temperature

characteristics (DC type)
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

0.8 —
o AQV101(A
: \
AQV10?(Ak\
<06
2 \ \
2os N
3 N
© 0.4 N,
g AQV103(A N
~03 &) N
0.2 AQV104(A) N
\\ \\
0.1
0

40 20 0 20 40 60 8085100
—— Ambient temperature, °C

1.-(2) Load current vs. ambient temperature
characteristics (AC/DC type)
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A

08
07
<o6
g 05 AQV201(A)
50. T
° onzozh\
s 0.4 N
3 ~N
03 ™
AQV203(A) \\
0.2 ‘ ‘ ~
T \\\\
0.1 AQV204(A) —
. |

-40 -20 0 20 40 60 8085100
—— Ambient temperature, °C

14-(1) On resistance vs. ambient temperature
characteristics (DC type: AQV101,
AQV102)

LED current: 10 mA;
Continuous load current: Max. (DC)

1.0
[e]
508
o
IS
?’, 06 AQ’1 02
E ~
0.4 4//,
=~ AQV101
'/
///
0.2
0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature

characteristics (DC type: AQV103,
AQV104)

LED current: 10 mA;

Continuous load current: Max. (DC)

10

/

7 AQV104

On resistance, Q
(o)}

4 !
- T
/,/{ow 3
2
T
0

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

2.-(3) On resistance vs. ambient temperature
characteristics
(AC/DC type: AQV201, AQV202)
Measured portion: between terminals 4 and 6;
LED current: 10 mA;
Continuous load current: Max. (DC)

2.0
1.8
c1.6
g
S14
.c‘g 1.2 AQV202
S0 //’
Sos //,/‘
AQV201
0.6 ,//
///
0.4
0.2
0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

2.-(4) On resistance vs. ambient temperature
characteristics
(AC/DC type: AQV203, AQV204)
Measured portion: between terminals 4 and 6;
LED current: 10 mA;

Continuous load current: Max. (DC)
20
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g 14 /]
B 12 ,/
¢ 10 L~
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j e AQua0s
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40 20 0 20 40 60 8085
—— Ambient temperature, °C

15-(1) Turn on time vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

0.7
206
g 05
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04 L AQV1i01
203 = I

02 _—F  |aavios

L AQV104
04 = //_
o \

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

3.-(2) Turn on time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

[
0.7 AQV202
Y AQV201
0.6 /’
£ 7
) A
£ 05
5 -
5 i
S 04 v AQV203
503 // T AQV204
== ~ — V/’
0.2 1 —
. —
| "1
0.1 ——
0

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

16-(1) Turn off time vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

0.4

[%2]

£

¢ 03

£

=

o

€02

]

0.1 AQV101,AQV102
—F AQV104
AQV103
0 L 1

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

4.-(2) Turn off time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.4
g
g 03
£
=
5]
c02
e
0.1 AQV204
= AQV201,
= AQV202
0 AqV2|O3

40 -20 0 20 40 60 8085
— Ambient temperature, °C

17-(1) LED operate/turn off current vs. ambient
temperature characteristics (DC type)

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

< 5
£
13
o
s 4
3 AQV104
£ \ AQV103
£ 3
5 /74
3 2
g, 2/ AQV101
g —— AQV102
S ——
44
0

-40 -20 0O 20 40 60 8085
—— Ambient temperature, °C

5.-(2) LED operate/turn off current vs. ambient
temperature characteristics (AC/DC type)
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

mA

AQ\\‘/226V2CS

02

A\

LED operate/turn off current,

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C
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HF 1 Form A (AQV100, 200)

18.LED dropout voltage vs. ambient
temperature characteristics

Sample: AQV202
LED current: 10 to 50 mA

3.0
>
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& igmA\
S
825 "ioma i\\b‘%\\
o
e ] e R S N
kel
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uoj \\ \:
- \\ N~
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-40 -20 0 20 40 60 8085100
— Ambient temperature, °C

19-(1) Current vs. voltage characteristics of
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

AQV101
AQV102

/i AQV103

1
/AQV1 04

\

0.2 04 06 08 1.0
+Voltage, V-

7.-(2) Current vs. voltage characteristics of
output at MOS portion (AC/DC type)
Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F
0.6.

!
<0s on2T014
2 0.4f1AQV202
o3 |
3 02 / AQVZO:?
o1 L2ZAqv204
201816120804 LT
7] 040812161820
// -0‘.1*' Voltage, V n
p 02 g
-0.3
0 S
'0‘.A o
- =
0\': o
-0.6

20.0ff state leakage current vs. load voltage
characteristics

Sample: AQV204;

Measured portion: between terminals 4 and 6;

Ambient temperature: 25°C 77°F

-
S,

—
S

Off state leakage current, A

0 20 40 60 80 100
—— Load voltage, V

21-(1) Turn on time vs. LED forward current
characteristics (DC type)

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

06
05
e
G 04
A\
503
AN
=
o2 \\\
} 0.1 N N AQV102
NS AQVISS
o —— AQV104

10 20 30 40 50
— LED forward current, mA

9.-(2) Turn on time vs. LED forward current
characteristics (AC/DC type)

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

10

g

508

£ \

506

e | \\

o4 \\\

I 02 \\\\ AQV202

I~ AQva0s

0 =4V

10 20 30 40 50
—— LED forward current, mA

22-(1) Turn off time vs. LED forward current
characteristics (DC type)

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.16
20.12
€
- AV
= —] AQV101
o
c 008 —> - AQV103
0.04
0

10 20 30 40 50
— LED forward current, mA

10.-(2) Turn off time vs. LED forward current
characteristics (AC/DC type)

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.16
g0 AQV204

- |
£ /:.’— AQV201
006 ,4/ AQV202
c | A4 |_——+—AQv203
Yy Ze

004}

0

10 20 30 40 50
——— LED forward current, mA

23-(1) Output capacitance vs. applied voltage

characteristics (DC type)
Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

~
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—— Output capacitance, pF
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—— Applied voltage, V

/

o

11.-(2) Output capacitance vs. applied voltage
characteristics (AC/DC type)
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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—— Output capacitance, pF
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Panasonic

ideas for life

DIP6-pin type
featuring high sensitivity

FEATURES

1. High sensitivity

LED operate current: 0.31mA (typ.)
Recommended LED input current: 2mA
2. Low-level off state leakage current

Cm us

PhotoMOS Relays
HS 1 Form A

(AQV234)

TYPICAL APPLICATIONS

1. High-speed inspection machines
Scanner, IC checker, Board tester, etc.
2. Telephone and data communication
equipment

of max. 1 pA

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

mminch - gistortion.
1 6
Oo— O
2 [t » N
3 Hw| 4
o— " o
Part No.
Output rating Throug_h hole Surface-mount terminal Packing quantity
terminal
Package -
Tape and reel packing style
Load Load Tube packing style i i Tube Tape and reel
voltage | current P g sty Picked f_rom_ the Picked f_roml the p
1/2/3-pin side 4/5/6-pin side
1 tube contains:
AC/DC . 50 pcs.
dual use 400V | 120 mA | DIP6-pin AQV234 AQV234A AQV234AX AQV234AZ 1 batch contains: 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | _Type of AQV234(A) Remarks
connection
LED forward current I3 50 mA
Inout LED reverse voltage VR 5V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (Peak AC) Vi 400 V
A 0.12 A )
Continuous load current I B 0.13A A connectlon: P(Iaak AC, DC
B, C connection: DC
Output C 0.15A
A connection: 100 ms (1 shot),
Peak load current Ipeak 0.3A VL=DC
Power dissipation Pout 500 mwW
Total power dissipation Pr 550 mwW
1/0 isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F fo +185°F Non-condensing at low temperature
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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HS 1 Form A (AQV234)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol | _TyPe of AQV234(A) Remarks
connection
Typical 0.31 mA i
LED operate current ypiea IFon — il AIF_/M Q Min. 100 pA/s
Maximum 0.5 mA IL = Max.
Mini 0.1 mA i
Input LED turn off current nimum IFof — m AlF/At Q Min. 100 pA/s
Typical 0.29 mA IL = Max.
Typical 125V (1.1 Vatlr =2 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 1.5V
Typical 300 IF =2 mA, IL = Max.
Maximum Ron A 50 Q Within 1 s on time 8
Typical 2250Q = = =
On resistance ypllca Ron B IF =2 mA, I = Max. S
Output Maximum 250 Within 1 s on time o
- c
Typical R c 11.3Q IF =2 mA, IL = Max. o
Maximum o 125Q Within 1 s on time
Off state leakage current Maximum ILeak — 1 A IF =0 mA, VL = Max.
. Typical 0.89 ms IF=2mA
Turn on time* Ton —
Maximum 2ms IL = Max.
Typical 0.22 ms =
Transistor Turn off time* yp‘ Tort — IF = 2 mA
ot Maximum 1ms I = Max.
characteristics
) Typical 0.8 pF f=1MHz
1/0O capacitance - Ciso — _
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Unit
mA

Item Symbol Recommended value
Input LED current I3 2

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 65.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 2 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 2 mA;

Load voltage: 400 V (DC);

Type of connection: A Continuous load current: 120 mA (DC)

120 \ 50 2.5
< a 2
Al ™ g 40 “ESZ 0
s L 5 e E* /
E 80 @
3 ] L~ §
° o 30 1.5
] = L] £ V
g 60 < =
3 o L~ [=

1
20 1.0
40 //
20 10 05 /,/
-040 -20 0 20 40 60 8085 0 -40 -20 0O 20 40 60 8085 0 -40 -20 0O 20 40 60 8085

—— Ambient temperature, °C —— Ambient temperature, °C — Ambient temperature °C
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HS 1 Form A (AQV234)

4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient 6. LED turn off current vs. ambient
characteristics temperature characteristics temperature characteristics
LED current: 2 mA; Load voltage: 400 V (DC); Load voltage: 400 V (DC); Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC) Continuous load current: 120 mA (DC)
<
1.0 E1o T10
g g ]
508 308 % 0.8
£ 8 £
© y
506 -1\ 806 / c06 V4
c E
] ‘\\ 8 //, 2 ///
Foa4 \ Wo.4 pd Bo4 /
\ =2 v
[ 0.2 02 7 02 ,//
’ // ’ A
0 3620 0 20 40 60 808 92620 0 20 40 60 8085 92620 0 20 40 60 8085
— Ambient temperature °C — Ambient temperature °C — Ambient temperature °C
7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output 9. Off state leakage current vs. load voltage
temperature characteristics at MOS portion characteristics
LED current: 2 to 50 mA Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
= 120
> E 100 <10°
% 1.4 5 80 é
N s % :
5138 POMA —40 2100
g [roma SN N 20 =
5mA -5 -4 -3-2-1 o
S12|2ma \\\\\E‘\ 23 45 L]
a NS . i 20— Voltage, V g
= Y NR -40 s10°
1.1 \\\ i o
NN -60 -
1.0 ~ ‘ 4
4 100 o
40 20 0 20 40 60 8085 -120 0 20 40 60 80 100
—— Ambient temperature °C — Load voltage, V
10.Turn on time vs. LED forward current 11.Turn off time vs. LED forward current 12.0utput capacitance vs. applied voltage
characteristics characteristics characteristics
Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6; Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current: Load voltage: 400 V (DC); Continuous load current: Frequency: 1 MHz;
120 mA (DC); Ambient temperature: 25°C 77°F 120 mA (DC); Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
3.0
25 0.5 w 50
g E 0.4 s 40
g 20 £ 5
£ s 5
515 503 5%
£ ‘.2- £ \
(=R 0.2 O 20 \
x 05 \ 0.1 x 10Ng
0 0 0
10 20 30 40 50 10 20 30 40 50

10 20 30 40 50

—— LED forward current, mA — LED forward current, mA

——— Applied voltage, V
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Panasonic

ideas for life

Recommended LED forward
current 2 mA, High Sensitivity
(Low current-consumption),
Miniature SOP4-pin Type

FEATURES

PhotoMOS Relays
HS SOP 1 Form A

(AQY2)

TYPICAL APPLICATIONS

4.3 4.4 . s .
1 gg/\%\%% ] 1. High sensitivity (Low current- Ideal for battery-powered devices that
‘o8t consumption) need to lengthen operating life. 8
HS type PhotoMOS relays need less than Also recommended for power- S
CAD Data half LED forward current of other types. economizing of testing equipment that %
mm inch This contributes to energy-saving uses many relays. o
working of equipment and longer
& r%‘s operating life for battery. 1. Security equipment
¥ i . . « Crime-preventing system: Surveillance
Sensitivity comparison between camera, burglar alarm
2 3 HS type and GU type o . .
© Y yp yp * Disaster-preventing system: Fire alarm,
In case of load voltage 60V type, SOP4-pin heat/smoke sensor
A'-('JS‘;( tzye?;s A%L\J(tzyfzes 2. Measuring instruments
( ) | ) 3. Meters (watt-hour, gas, etc.)
LED Typical 0.35mA 0.9 mA 4. Telecommunication equipment
operate 5. Industrial equipment
current [ Maximum | 0.5 mA 3mA
Recommended LED 2 mA 5mA
forward current
2. Small package (SOP4-pin)
3.60V, 350 V and 400 V load voltage
types available
Output rating* Part No. Packing quantity
Tape and reel packing style
Pack
votage | comant | 9% | Tube packing style Picked from the Picked from the Tube Tape and reel
1/2-pin side 3/4-pin side
60V 500mA AQY232S AQY232SX AQY232SZ 1 tube contains:
ACIDC ™300y | 120mA | SOP4-pin AQY230S AQY230SX AQY230SZ 100 pes. 1,000 pes
dual use 1 batch contains: ’ ’
400V 100mA AQY234S AQY234SX AQY234SZ 2,000 pcs.

Note: For space reasons, the three initial letters of the part number “AQY”, the surface mount terminal indicator “S” and the packing style indicator “X” or “Z” are not marked
on the relay. (Ex. the label for product number AQY232SX is 232.)

* Indicate the peak AC and DC values.

Ratings and packages other than those given above are available by special order. Please contact our sales office in your area.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol AQv232s | AQv230s | AQY234S Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A 60V 350V 400 V
Output Continuous load current I 05A 0.12A 0.1A Peak AC, DC
Peak load current Ipeak 15A 0.3A 0.24 A 100ms (1 shot), VL. =DC
Power dissipation Pout 300 mW
Total power dissipation Pr 350 mW
1/0 isolation voltage Viso 1,500 V AC
Operating temperature Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage temperature Tstg —40°C to +100°C —40°F to +212°F
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HS SOP 1 Form A (AQY2)

2. Electrical characteristics (Ambient temperature: 25°C )
Item Symbol AQv232s | AQv23os | AQv2sss Remarks
Typical 0.35 mA = Mi
LED operate current ypllca IFon m AIF_/M =Min. 100 pAfs
Maximum 0.5mA IL = Max.
Minimum 0.1 mA Ale/At = Min. 100 pA/s
Input LED turn off current IFo -
P Typical - 0.3 mA I. = Max.
Typical 1.25V (1.1 Vatlr =2 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 0.850 190 270 lF=2mA
On resistance - Ron IL = Max.
Output Maximum 250 25Q 35Q Within 1 s on time
. IF=0mA
Off state leakage current Maximum ILeak 1 pA Vi = Max.
Typical 1.5 1.2 0.8 =
Turn on time* ypiea Ton ms ms | ms Ir = 2mA
Maximum 5ms IL = Max.
Typical 0.15ms 0.1 ms 0.1 ms =
Transfer Turn off time* Myp - Torr > | :E - f/lg;(A
characteristics aximum ms .
. Typical 0.8 pF f=1MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500V DC

Note: Please refer to the schematic and wiring diagram for connection method.

*Turn on/Turn off time

Input

Output

Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation (turn on) and resetting (turn off).

ltem

Symbol

Recommended value

Unit

Input LED current IF

2

mA

B For Dimensions, see page 62.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.

If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 2 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 2 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

700 50 5
600
£ AQY232S a 4 AQY234S 2
.- 500 < -
g N g s
£ N S 30 = 3
5 400 AN ki AQY230S P AQY232S
§ N g L1 = =T € /
3 300 N 5 o0l 7 =R AAQY230S
\ //, / A
200 =] // /4’
AQY230S 10 11— /5,’
‘ AQY234S
100 AQY234S[ T AQYD3S | ‘
0 0 : 0
40 20 0 20 40 60 8085 100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
— Ambient temperature, °C ——— Ambient temperature, °C — Ambient temperature, °C
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HS SOP 1 Form A (AQY2)

4. Turn off time vs. ambient temperature
characteristics

LED current: 2 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

— Turn off time, ms

0.5

0.4

0.3

0.2

0.1

A\

N

AQY232S

|

AQ

Y2308, AQY234S

-40 -20 0

20

40 60 8085

— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Sample: All types; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
1.2

0.8

0.6

LED operate current, mA

0.4

//

0.2

—T

40 20 0 20 40 60

— Ambient temperature, °C

8085

6. LED turn off current vs. ambient
temperature characteristics
Sample: All types; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
1.2

-

0.8

0.6

LED turn off current, mA

0.4

02 o

PhotoMOS

/
20

20 0 20 40 60
— Ambient temperature, °C

8085

7. LED dropout voltage vs. ambient
temperature characteristics
Sample: All types; LED current: 2 to 50 mA

LED dropout voltage, V

15
14
\
13 it\
~— I
RESS \b‘t\ﬁiom
~30mA
o
11 \\\ 1I0mA
\\‘ ;SmA
1 ~ bmA
09620 0 20 40 60 0%

— Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

/

/ AQY232S

.5
Voltage, V

Current, A
o o
() EN

=}

SN

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

120 —
<! 'AQY230S
< 100 o
180 77 AQY234S
3160 /
40
Y
2014/
5 4 -3 2 4
7120 Vi i ‘}v
| oltage,
/ 40, g
-60
/AN
|
/ -100
-120

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

10.Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

11.Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

5 1
< 10°
é 0 4 » 08
3 E E
() 105 (0] (0]
= £ £
2 = 3 AQY232S = 0.6
© c =
: B\ W
@ c c
o 5 5 AQY232S
3 10° N AQY230S, AQY234S E 04 i
£ AQY232S, AQY234S } } \( ‘
— \
L AQN232S ; 02 AQY230S, AQY234S
o N IR
\§=§.§ ~
0 20 40 60 8 100 % 2 4 6 8 10 % 2 4 6 8 10
> Load voltage, V —— LED forward current, mA —— LED forward current, mA
12.0utput capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4;
Frequency: 1 MHz (30 mVrms);
Ambient temperature: 25°C 77°F
100
s
~ 80
8
f =
S
‘C
g 60
[
o
i \
5 40
3 \\
{ 20 \
\ AQY232S
S~~——L_AQY230S, AQY234S
]
% 10 20 30 40 50
— Applied voltage, V
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HS SOP 1 Form A (AQY2)

DIMENSIONS (unit: mm inch)

g

External dimensions

Terminal thickness t = +0.15 +.006
General tolerance: +0.1 +.004

Recommended mounting pad (Top view)

i

2.54
.100

Tolerance: +0.1 +.004

SCHEMATIC AND WIRING DIAGRAMS

E1: Power source at input side; Ir: LED forward current; V.: Load voltage; I.: Load current

) Output L )
Schematic configuration Load Wiring diagram
1 4 1 4 4 Load
o 1 I 0 e — W00 —O—\ O—:—\
1 QDZ 1a AC/DC Ie IL Vi (AC,DC) L Vi (AC,DC)
2 = 3 2 3 3
¢ O Load

PhotoMOS RELAYS CAUTIONS FOR USE

SAFETY WARNINGS

* Do not use the product under conditions
that exceed the range of its
specifications. It may cause overheating,
smoke, or fire.

* Do not touch the recharging unit while
the power is on. There is a danger of
electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
relay (including connecting parts such as
the terminal board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly. Erroneous
connections could lead to unexpected
operating errors, overheating, or fire.

1. Applying stress that exceeds the
absolute maximum rating

If the voltage or current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the overvoltage or
overcurrent. In extreme cases, wiring
may melt, or silicon P/N junctions may be
destroyed.

Therefore, the circuit should be designed
in such a way that the load never exceed
the absolute maximum ratings, even
momentarily.

2. Derating design

Derating is essential in any reliable
design and a significant factor in
consideration of product life. Sufficient
derating is needed against maximum
rating when designing a system.

And also, relays should be examined
using a measurement equipment.
Derated voltages must be considered
according to operating and environmental
conditions the relay will be subjected to.

3. Short across terminals

Do not short circuit between terminals
when relay is energized, since there is
possibility of breaking of the internal IC.
4. LED forward input current

Use with an LED forward input current
increase and decrease rate, Alr/At, of at
least 100 uA/s.

5. Ripple in the input power supply

If ripple is present in the input power
supply, observe the following:

1) For LED operate current at Emin, please
maintain 2 mA.

2) Please make sure for Emax. is no higher
the LED operate current at than 50 mA.

Emin. Emax.

6. Output spike voltages

1) If an inductive load generates spike
voltages which exceed the absolute
maximum rating, the spike voltage must
be limited. Typical circuits are shown
below.

®C1O 4 l

__ Load

] T ERT

Add a clamp diode
to the load

Add a CR snubber
circuit to the load

2) Even if spike voltages generated at the
load are limited with a clamp diode or
snubber circuit if the circuit wires are
long, spike voltages will occur by
inductance. Keep wires as short as
possible to minimize inductance.

276
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7. Cleaning
We recommend cleaning with an organic
solvent. If you cannot avoid using
ultrasonic cleansing, please ensure that
the following conditions are met, and
check beforehand for defects.
» Frequency: 27 to 29 kHz
« Ultrasonic output:
No greater than 0.25W/cm?
* Cleaning time: No longer than 30 s
* Cleanser used: Asahiklin AK-225
* Other:
Submerge in solvent in order to prevent
the PC board and elements from being
contacted directly by the ultrasonic
vibrations.
Note: Applies to unit area ultrasonic output for
ultrasonic baths.
8. Notes for mounting
1) If many different packages are
combined on a single substrate, then
lead temperature rise is highly dependent
on package size. For this reason, please
make sure that the temperature of the
terminal solder area of the PhotoMOS
relay falls within the temperature
conditions of item 10 before mounting.
2) If the mounting conditions exceed the
recommended solder conditions in item
10, resin strength will fall and the
nonconformity of the heat expansion
coefficient of each constituent material
will increase markedly, possibly causing
cracks in the package, severed bonding
wires, and the like. For this reason,
please inquire with us about whether this
use is possible.

3) We recommend cleaning with an
organic solvent.

If you cannot avoid using ultrasonic
cleaning, check beforehand for defects.
9. Input wiring pattern

With AQY series avoid installing the input
(LED side) wiring pattern to the bottom
side of the package if you require the
specified /O isolation voltage (Viso) after
mounting the PC board. Since part of the
frame on the output side is exposed, it
may cause fluctuations in the I/O isolation
voltage.

Portion of output side frame

"I////////’"
Input wiring
pattern

(Input terminal side)

May not allow the prescribed 1/0 withstand
voltage (Viso) to be achieved

10. Soldering

Example of recommended soldering
conditions

(1) IR (Infrared reflow) soldering method

Ts

T2

T1

=

T1 =150 to 180°C 302 to 356°F

T2 =230°C 446°F

T3 =245°C 473°F or less

t1 =60to 120 s or less

t2=30s orless
(2) Soldering iron method
Tip temperature: 350 to 400°C 662 to
752°F
Wattage: 30 to 60 W
Soldering time: within 3 s
(3) Others
Check mounting conditions before using
other soldering methods (DWS, VPS,
hot-air, hot plate, laser, pulse heater, etc.)

* When using lead-free solder, we
recommend a type with an alloy
composition of Sn 3.0 Ag 0.5 Cu. Please
inquire about soldering conditions and
other details.

* The temperature profile indicates the
temperature of the soldered terminal on
the surface of the PC board. The ambient
temperature may increase excessively.
Check the temperature under mounting
conditions.

11. Packing format
1) Tape and reel

mm inch

Tape dimensions

Dimensions of paper tape reel

PhotoMOS

72031
80" dia,

Direction of picking
recon S ptina 3.150*%%° dia

- 1.7520.1
7201 069+.004

Tractor feed holes
1.55+0.05 dia.

061+.002 dia 3842004

0.3:0.05

012+.002

L= 5 &
LI A T T

(=

[«~~12+0.3—+——2=0.1
472+.012 079+.004

Device mounted

on tape
2.8+0.3
110+.012

1.55+0.1 dia.
061+.004 dia

4:0.1
157+.004

405 i,
(1) When picked from 1/2-pin side: Part No. AQY230OSX (Shown above) 15312 ‘g!ad a

14215
(2) When picked from 3/4-pin side: Part No. AQY230SZ o

5!

2) Tube

Devices are packaged in a tube so that
pin No. 1 is on the stopper B side.
Observe correct orientation when
mounting them on PC boards.

* — D)) mm— |) &
\ Stopper B (green) Stopper A (gray)/
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12. Transportation and storage

1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

» Temperature: 0 to 45°C 32 to 113°F

* Humidity: Less than 70% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

3) Storage method for SOP type
PhotoMOS relays implemented in SOP
type are sensitive to moisture and come
in sealed moisture-proof packages.
Observe the following cautions on
storage.

* After the moisture-proof package is
unsealed, take the devices out of storage
as soon as possible (within 1 month, less
than 45°C 113°F/70% R.H.).

« If the devices are to be left in storage for
a considerable period after the moisture-
proof package has been unsealed, it is
recommended to keep them in another
moisture-proof bag containing silica gel
(within 3 months at the most).
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3\ @

= . PhotoMOS Relays
Flat Power-DIP4-pin type 4
Panasonlc with high capacity PD 1 Form A

ideas for life up to 2A load current (AQY270)

FEATURES TYPICAL APPLICATIONS
1. Flat-Packaged type » Measuring and Testing equipment
(W) 8.8 x (D) 9.3 x (H) 3.9 mm * IC Testers and Board Testers 8
(W) .346 x (D) .366 x (H) .154 inch * High speed inspection machines s
2. High capacity of continuous load £
current 2A (AQY272) o

a7 3. High sensitivity and low on-

146 resistance

Max. 2A load can be controlled with 5mA
input current. The on-resistance is low at

CAD Data typ. 0.11Q (AQY272).

mm inch
1 4
O— %‘ T
2 Dj 3
Oo— L3
Output rating® Part No.
Packi i
Throug!’\ hole Surface-mount terminal acking quantity
terminal
Type Load Load Package -
Tape and reel packing style
voltage current .
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2-pin side 3/4-pin side
60V 2.0A AQY272 AQY272A AQY272AX AQY272AZ 1 tube contains:
AC/DC 100V 1.3A ) AQY275 AQY275A AQY275AX AQY275AZ 50 pcs.
Power-DIP4-pin . 1,000 pcs.
dualuse [ 200V 0.65A AQY277 AQY277A AQY277AX AQY277AZ 1 batch contains:
400V | 0.35A AQY274 AQY274A AQY274AX AQY274AZ 1,000 pes.
* Indicate the peak AC and DC values.
Note: The surface mount terminal indicator “A” and the packing style indicator “X” or “Z” are not marked on the relay.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | AQY272(A) | AQY275(A) | AQY277(A) | AQY274(A) Remarks
LED forward current IF 50 mA
Inout LED reverse voltage VR 5V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A 60V 100 V 200V 400 V
Outout Continuous load current I 20A 1.3A 0.65 A 0.35A Peak AC, DC
P Peak load current Ipeak 6.0 A 40A 20A 1.0A 100ms (1 shot), V. = DC
Power dissipation Pout 700 mW
Total power dissipation Pr 750 mW
1/0 isolation voltage Viso 2,500V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperture limits -
Storage Tstg —40°C to +100°C —~40°F to +212°F

ds_x615_en_aqy27: 010611J 279



PD 1 Form A (AQY270)

2. Electrical characteristics (Ambient temperature: 25°C )
Item symbol | AQY272(A) [ AQy275(A) | AQY277(A) | AQY274(A) Condition
Typical 1.0 mA IL=100 mA
LED t t IFon
operate curren Y — F 30mA V=10V
Minimum 0.4 mA IL =100 mA
Input LED turn off current IFo
P Typical - 0.9 mA Ve=10V
Typical 1.25V (1.16 V at Ir = 10 mA)
LED dropout voltage - VF IF =50 mA
Maximum 15V
Typical 0.11Q 0.23Q 0.7Q 210 = =
On resistance ypllca Ron Ir = 10 mA, I = Max.
Output Maximum 0.18Q 0.34Q 110 320 Within 1 s on time
Off state leakage current Maximum ILeak 10 pA Ir =0 mA, VL = Max.
Typical 2.46 ms | 2.40 ms | 1.12ms | 1.65ms Ir =10 mA, I = 100 mA
) Maximum 50 ms V=10V
Turn on time* - Ton
Typical 5.64 ms | 5.65 ms | 2.57 ms | 3.88 ms IF=5mA, I. = 100 mA
Maximum 10.0 ms Vi=10V
Typical 0.22 0.21 0.10 0.08 = =
Transfer Turn off time* yplf:a Toft ms | ms | ms | ms {; =51?;<\/ or 10 mA, I = 100 mA
characteristics Maximum 3.0 ms -
Typical 0.8 pF =
1/0 capacitance ypllca Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V
Initial I/0O isolation resistance Minimum Riso 1,000 MQ 500V DC
) . . Ir =10 mA, Duty factor = 50%
Maximum operating speed Maximum — 0.5 cps IL = Max. , Vi = Max.

*Turn on/Turn off time

Input

Output

Ton | |

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Iltem

Symbol

Recommended value

Unit

Input LED current I

51010

mA

H For Dimensions, see page 63.
B For Schematic and Wiring Diagrams, see page 64.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.

For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2-(1) On resistance vs. ambient temperature
characteristics

LED current: 10 mA;
Continuous load current: 2.0 A (DC) (AQY272),

2.-(2) On resistance vs. ambient temperature
characteristics

LED current: 10 mA;
Continuous load current: 0.65 A (DC) (AQY277),

1.3 A (DC) (AQY275) 0.35 A (DC) (AQY274)
35 0.5 5.0
3.0
0.4 4.0
<05 g i AQY274
h [0
Ze g AQY275 2 4
o AQY272 S P s e
5 rd | % 0.3 % 3.0 -
3 20 2 = @
B ‘ ] LT o
o c L c
315 AQY275 o o 1
£ N 0.2 2.0 =
\ \j\ \ —T AQy272 A
1.0 AQY277 N N 1 A AQY277
£ #\ N 0.1 —T] 1.0 =
05 ‘ N B N ’ L
- — AQY274 ‘\~
0 ‘ ﬁ\ [ 0 0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
— Ambient temperature, °C —— Ambient temperature, °C —— Ambient temperature, °C
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3. Turn on time vs. ambient temperature
characteristics
LED current: 10 mA; Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
10

Turn on time, ms
o

AQY2|72
4 - {
¢4/AQ;275
s
— L |
— ——T—T— aqvor7
. |

-40 -20 0 20 40 60 808
— Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

—— Turn off time, ms

o
[N

1.0

o
©

o
o

o
IS

™N

N

N

\ AQY275
S AQY27§<

QY272 =

AQY274
-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

5. LED operate vs. ambient temperature
characteristics

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5

LED operate current, mA

AQT274

AQY272
AQY277

AQY275

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

PhotoMOS

6. LED turn off current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
5

AQyere | AQY274 /;

2 AQY277 /(

AQY275

LED turn off current, mA
w

-40 -20 0 20 40 60 808
— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: all types;
LED current: 5 to 50 mA

— LED dropout voltage, V

15
1.4
\
e E\
\
1o P
~ ~50mA
\\\§~30mA
1.1 ~ ™~20mA
\\~10mA
1.0 ™~ 5mA
% 20 0 20 40 60 808 100

— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion
Ambient temperature: 25°C 77°F

N
o

w
o

AQY272

)
o
N
)

o

o_ | Current, A _|
N
o

o

AQY274

‘ Voltage, V

N\

s

-2.0‘
[
4.0‘

n h
005 10 15 20

9-(1) Off state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C 77°F

< 10°

=

g

5

o

&10°

o]

x

©

o

Q

T

210° —+AQY275

o
T
I~

10| 41| avar2
0 50 100

—— Load voltage, V

9.-(2) Off state leakage current vs. load voltage

characteristics
Ambient temperature: 25°C 77°F

Off state leakage current, A

-
o

-
S

AQY274

i

T AQY277

0 50 100
— Load voltage, V

10.Turn on time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

20
18

-
o

Turn on time, ms
-
N

AQY275

|
\ AQY272
|
|
\

AQY274
\N— Aavar7
‘

N

N

1
0 10 20 30 40 50

— LED forward current, mA

11.Turn off time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

0.5
» 04
1S
g
=03
=
g AQY275
=] I
o2

AQY277 AQY272
AQY274
01 s
0

0 10 20 30 40 50
— LED forward current, mA

12-(1) Turn on time vs. load voltage
characteristics

LED current: 10 mA; Continuous load current:
100 mA; Ambient temperature: 25°C 77°F

Turn on time, ms

5

0

AQY275

0 10 20 30 40 50 60 70 80 90100
— Load voltage, V

12.-(2) Turn on time vs. load voltage
characteristics

LED current: 10 mA; Continuous load current:
100 mA; Ambient temperature: 25°C 77°F

5

Turn on time, ms
w

N AQY274
~

AQY277

0

50 100 150 200 250 300 350 400

—— Load voltage, V
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13-(1) Turn on time vs. load current 13.-(2) Turn on time vs. load current 14-(1) Turn off time vs. load voltage
characteristics characteristics characteristics
LED current: 10 mA; Load voltage: 10 V (DC); LED current: 10 mA; Load voltage: 10 V (DC); LED current: 10 mA; Continuous load current:
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F 100 mA; Ambient temperature: 25°C 77°F
5 5 0.5
2 * e * g 04
& [} )
E , AQY275 £ 3 £ 03
= — had = 0.
s || AQY272 5 5
c 7 € c AQY272
= =} >
=R [} AQY274 F 02
P e AQY275
AQY277
-
1 1 0.1
0005 1 15 2 25 3 00 01020304 0506070809 1.0 90770 20 30 40 50 60 70 80 90100
— Load current, A — Load current, A — Load voltage, V
14.-(2) Turn off time vs. load voltage 15-(1) Turn off time vs. load current 15.-(2) Turn off time vs. load current
characteristics characteristics characteristics
LED current: 10 mA; Continuous load current: LED current: 10 mA; Load voltage 10 V (DC); LED current: 10 mA; Load voltage 10 V (DC);
100 mA; Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
05 0.5 0.5
@ 0.4 o 0.4 » 0.4
£ £ 1S
£ £ g
=03 Z 03 =03
5 5 5
£ £ £
= S — AQY272 5
o2 F o2 NG
AQY275
AQY277
0.1 0.1 0.1 AQvarT
AQY274 AQY274 ‘ ‘
00 50 100 150 200 250 300 350 400 005 10 15 20 25 3.0 0001020304 050607 080910
— Load voltage, V — Load current, A — Load current, A
16.Maximum operating frequency vs. load 17.Output capacitance vs. applied voltage
voltage/current characteristics characteristics
LED current: 10 mA; Frequency: 1 MHz;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
© 10 —— 2000
g Duty factor=50%
= 9 1800
5 w
§ 8 2 1600
s || g
g 7 £ 1400
® \ IS
> 6 & 1200
£ \ g
8 5 S 1000
g 4 \ 2 800
c \ 3 \ AQY272
3 3 600
£ AQY275AQY277
g 2 400 \\‘ — AQY274
1 - 200 >
0025 50 75 100 125 150 175 200 % 20 40 60 80 100
— Load voltage, Vxload current, A — Applied voltage, V
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Panasonic

ideas for life

21/>\

3.5
% .138
i X
12.5
492

B

\</

(Height includes standoff )

mm inch

c“us

Slim type with
high capacity up to 4A
DC load type also available

PhotoMOS Relays
Power 1 Form A

(AQZ100, 200)

FEATURES

1. Slim SIL4-pin package

(W) 3.5 % (D)21.0 x (H) 12.5 mm

(W) .138 x (D) .827 x (H) .492 inch

The compact size of the 4-pin SIL
package allows high density mounting.
2. Extremely low on-resistance

3. Control low-level signal

Power Photo MOS relays feature
extremely low closed-circuit offset
voltage to enable control of low-level
analog signals without distortion.

4. Low-level off state leakage current
of max. 10 pA

5. High 1/O isolation voltage of 2,500 V
6. Eliminates the need for a counter
electromotive protection diode in the

TYPICAL APPLICATIONS

« Traffic signals
* Measuring instruments
* Industrial machines

PhotoMOS

drive circuit on the input side
H i 7. Eliminates the need for a power
f ﬁ supply to drive the power MOSFET
1‘ 2‘ l L 8. No restriction on mounting
-t direction
AC/DC type 9. Low thermoelectromotive force
10. Neither noise nor arc at contact
11. Sockets are also available
(PA1a-PS, PA1a-PS-H)
12. Can be installed on the RT-3 relay
terminal (Power PhotoMOS relay type)
TYPES
1. DC type
Output rating* Packing quantit
Load voltagep Logad current Package Part No. Inner carton . : Outer carton
60 V 40A AQZ102
DC only 100V 26A SIL4-pin AQZ105 25 pcs. 500 pcs.
200 V 13A AQZz107
400V 0.7A AQZ104
* Load voltage and current of DC type: DC
2. AC/DC type
Output rating* Package Part No. Packing quantity
Load voltage Load current Inner carton Outer carton
60 V 30A AQZ202
100 V 2.0A ) AQZ205
dﬁglllage 200V TOA SIL4-pin AQZ207 25 pcs. 500 pcs.
400 V 0.5A AQZ204

* Load voltage and current of AC/DC type: Peak AC/DC.
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Power 1 Form A (AQZ100, 200)

RATING

1. DC type
1) Absolute maximum ratings (Ambient temperature: 25°C )
Item Symbol | AQz102 | AQz105 | AQz107 | AQz104 Remarks
LED forward current I 50 mA
| t LED reverse voltage Vr 5V
npu
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (DC) Vo 60V 100 V 200V 400 V
Output Continuous load current (DC) I 40A 26A 1.3A 0.7A
s Peak load current lpeak 9.0A 6.0A 3.0A 15A 100 ms (1 shot), V. =DC
Power dissipation Pout 1.35 W
Total power dissipation Pr 1.35W
1/0 isolation voltage Viso 2,500V AC
Temperature Operating Topr —40°C to +85°C Non-condensing at low temperatures
limits Storage Tsig —40°C to +100°C
2) Electrical characteristics (Ambient temperature: 25°C )
Item Symbol | AQZ102 | AQZ105 AQZ107 | AQZ104 Condition
Typical 1.0 mA I.= 100 mA
LED t t IFon
operate curren Maximum - 3.0 mA Vi= 10V
Minimum 0.4 mA .= 100 mA
Input LED turn off current |
P Typical - 0.9 mA Vi=10V
Typical 125V (1.16 V at Ir = 10 mA)
LED dropout voltage - Ve Ir =50 mA
Maximum 15V
Typical 0.05Q 0.081 Q 0.34 0 1.06Q |lF =10mA
On resistance Ron I. =Max.
Output Maximum 0.09Q 0.17 Q 0.55Q 16Q Within 1 s on time
' IF =0mA
Off state leakage current Maximum ILeak 10 pA VL = Max.
Typical 166ms | 189ms | 083ms | 1.01ms [l =10mA
I =100 mA
Maximum 5.0 ms V. =10V
Turn on time* Ton
Typical 379ms | 450ms | 1.75ms | 2.34ms [IF =5mA
I =100 mA
Maximum 10.0 ms V. =10V
Typical 0.15ms | 0.19ms | 0.08ms | 0.08ms [I- =5mAor10mA
Transfer Turn off time* Toft IL =100 mA
characteristics Maximum 3.0ms Vi =10V
Typical 0.8 pF =
1/O capacitance yp|.ca Ciso P f 1_MHZ
Maximum 1.5 pF Ve =0V
Initial 1/0O isolation resistance | Minimum Riso 1,000 MQ 500 V DC
IF =10 mA
Maximum operating speed Maximum — 0.5 cps Duty factor = 50%
I.xVi= 200 (VA)
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s? {500 G} 1 ms 3 times for 3 axes
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2. AC/DC type

1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol | AQZ202 | AQZ205 | AQZ207 AQZ204 Remarks
LED forward current IF 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (Peak AC) Vi 60 V 100 V 200V 400V
Outout Continuous load current I 3.0A 20A 1.0A 0.5A Peak AC, DC
utpu
P Peak load current Ipeak 9.0A 6.0A 3.0A 1.5A 100 ms (1 shot), V. =DC
Power dissipation Pout 1.6 W
Total power dissipation Pr 1.6 W
1/0 isolation voltage Viso 2,500 VAC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
2) Electrical characteristics (Ambient temperature: 25°C 77°F)
Item Symbol | AQZ202 | AQZ205 | AQZ207 AQZ204 Condition
Typical 1.0 mA .= 100 mA
LED operate current IFon
P Maximum e 3.0mA Vi=10V
Minimum 0.4 mA =
Input LED turn off current - IFoff lu _100 mA
Typical 0.9 mA Vi=10V
Typical 125V (1.16 V atlr = 10 mA
LED dropout voltage yp. Vr ( a ) IF =50 mA
Maximum 1.5V
Typical 0.11Q 0.23Q 0.7Q 21Q |lF=10mA
On resistance Ron I =Max.
Output Maximum 0.18 Q 0.34 Q 1.1Q 3.2Q Within 1 s on time
. IF =0mA
Off state leakage current Maximum ILeak 10 pA Vi = Max.
Typical 246ms | 240ms | 1.12ms | 165ms [l =10mA
I. =100 mA
Maximum 5.0 ms VL =10V
Turn on time* Ton
Typical 564ms | 565ms | 257ms | 388ms [l =5mA
I =100 mA
Maximum 10.0 ms VL =10V
Typical 022ms | 021ms [ 010ms | 0.08ms [IF =5mAor10mA
Transfer Turn off time* Toit I =100 mA
characteristics Maximum 3.0ms VL =10V
) Typical 0.8 pF f=1MHz
1/0 capacitance Ci
P Maximum * 1.5 pF Ve =0V
Initial I/O isolation resistance | Minimum Riso 1,000 MQ 500V DC
IF =10 mA
Maximum operating speed Maximum — 0.5 cps Duty factor = 50%
IL = Max., VL = Max.
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s2 {500 G}1 ms 3 times for 3 axes

*Turn on/off time

Input

Output

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol

Recommended value

Unit

Input LED current I

5t0 10

mA

B For Dimensions, see page 63.

B For Schematic and Wiring Diagrams, see page 67.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.
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Power 1 Form A (AQZ100, 200)

REFERENCE DATA

18-(1) Load current vs. ambient temperature
characteristics (DC type)
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

45
4.0
<38 \ AQZ102
530 X
325
Ezo \<Aoz1os
32
5 AQZ107
1.0 ~ N
0.5 = I~
AQZ104 | T
%620 0 20 40 60 8065700

—— Ambient temperature, °C

1.-(2) Load current vs. ambient temperature
characteristics (AC/DC type)

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

3.5 ‘
< 30 A(‘)ZZOC‘
£25 20730
32.0
o
g <
-

5 AQZ207

1.0 S

/\‘92204 I~
05 — ]
940 -20 0 20 40 60 8085100

—— Ambient temperature, °C

19.Load current vs. ambient temperature
characteristics in adjacent mounting
I : Load current;

IL (max.): Maximum continuous load current
120

o
o

NN\

max.)x100,%
[o5)
o

= 60
< A\
T T H w H
N
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20-(1) On resistance vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Continuous load current: 1.6 A (DC) (AQZ102),

1.04 A (DC) (AQZ105)
0.20,

o
o

AQZ105-

On resistance, Q
o
N

o
o
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AQZz102
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//

0.04

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

3.-(2) On resistance vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Continuous load current: 0.52 A (DC) (AQZ107),

0.28 A (DC) (AQZ104)
5
a 4
g
IS
B 3
¢
j
O 2
AQZ104
[
: — |
L—— AQZ107

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

3.-(3) On resistance vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;

Continuous load current: 1.2 A (DC) (AQZ202),

0.8 A (DC) (AQZ205)
05
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@
§ AQZ205
4 03 -
8 LT
; L]
O o2
L— AQZ202
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//
0.1
0= —20 0 20 40 60 &

—— Ambient temperature, °C

3.-(4) On resistance vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;

Continuous load current: 0.4 A (DC) (AQZ207),

0.2 A (DC) (AQZ204)
50

45
0 AQZ204
35 7
3.0
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o L~ AQZ207
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On resistance, Q

-40 20 0 20 40 60 8085
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21-(1) Turn on time vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
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c
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£
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——— Ambient temperature, °C

4.-(2) Turn on time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

10
8
[}
g
s 6
£
= AQZ202
S 4
c 1
E ¢¢/AQVZZOS
5 |_——TAaz204
— 1 +—r—T—T AQz207
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-40 -20 0 20 40 60 8085
— Ambient temperature, °C

22-(1) Turn off time vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

5.-(2) Turn off time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

23-(1) LED operate vs. ambient temperature
characteristics (DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

1.0 1.0 5
£
0.8 0.8 < 4
1) ®» 9
£ 06 gos 2 3
= = \ g AQZ105
© = 8 AQZ104 y
c ° )
'.3' 0.4 \\ €04 9 > AQZ1O7y 4
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\ 7921 502102 \ AQZ205 % AQz102
0.2 N 0.2 AQZ2 75% 1 =i
> AG2200 == [
e~ e
AQZ104 AQZ?O4
0 40 20 0 20 40 60 8085 0 -40 -20 0 20 40 60 8085 0 -40 -20 0 20 40 60 8085
— Ambient temperature, °C —— Ambient temperature, °C —— Ambient temperature, °C
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Power 1 Form A (AQZ100, 200)

6.-(2) LED operate vs. ambient temperature
characteristics (AC/DC type)

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
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Ambient temperature, °C

24-(1) LED turn off current vs. ambient
temperature characteristics (DC type)
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
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7.-(2) LED turn off current vs. ambient
temperature characteristics (AC/DC type)

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
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25.LED dropout voltage vs. ambient
temperature characteristics
Sample: all types; LED current: 5 to 50 mA
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26-(1) Current vs. voltage characteristics of
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F
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9.-(2) Current vs. voltage characteristics of
output at MOS portion (AC/DC type)
Ambient temperature: 25°C 77°F
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27-(1) Off state leakage current vs. load
voltage characteristics
Ambient temperature: 25°C 77°F

S}

o

Off state leakage current, A

10° AQZ105, 205

////

10" Vi AQ‘Z10‘2, 2(‘)2

50 100
—— Load voltage, V

10.-(2) Off state leakage current vs. load
voltage characteristics
Ambient temperature: 25°C 77°F

S}

o

Off state leakage current, A

10° AQZ104, 204
]
1 AQZ107, 207
10" 4
0

50 100
—— Load voltage, V

28-(1) Turn on time vs. LED forward current
characteristics (DC type)
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
20
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12
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Turn on time, ms

8 \ AQZ104
AQZ107

Wl |
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0 10 20 30 40 50
— LED forward current, mA

o N A O

11.-(2) Turn on time vs. LED forward current
characteristics (AC/DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F

20
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: el

5 12

%) 10 \\ AQZ202

c 8 “/ AQZ205
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dia N

T 4 AQZ204
0

1
0 10 20 30 40 50
— LED forward current, mA

29-(1) Turn off time vs. LED forward current
characteristics (DC type)
Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F
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0.4
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£
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— LED forward current, mA

12.-(2) Turn off time vs. LED forward current
characteristics (AC/DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F
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0.4
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£
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— LED forward current, mA
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Power 1 Form A (AQZ100, 200)

30-(1) Turn on time vs. load voltage
characteristics (DC type)

LED current: 10 mA;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F
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— Load voltage, V

13.-(2) Turn on time vs. load voltage
characteristics (DC type)

LED current: 10 mA;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F
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— Load voltage, V

13.-(3) Turn on time vs. load voltage
characteristics (AC/DC type)

LED current: 10 mA;
Continuous load current: 100 mA;
Ambient temperature: 25°C 77°F
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— Load voltage, V

13.-(4) Turn on time vs. load voltage
characteristics (AC/DC type)

LED current: 10 mA;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F
5

Turn on time, ms

AN AQZ204

AQZ207

OO 50 100 150 200 250 300 350 400

—— Load voltage, V

31-(1) Turn on time vs. load current
characteristics (DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

5
. 4
g
[
£ 3
=
o
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é 5 AQZ102
——r—T—Aqz105
7
;
0

0 05 10 15 20 25 3.0 35 4.0
— Load current, A

14.-(2) Turn on time vs. load current
characteristics (DC type)
LED current: 10 mA;
Load voltage: 10 V (DC);
Ambient temperature: 25°C 77°F
5

Turn on time, ms

AQZ107

AQz104

0O 02 04 06 08 10 12 14
— Load current, A

14.-(3) Turn on time vs. load current
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F
5

AQZ205
| AQZ202

Turn on time, ms

0 0.5 1 15 2 2.5 3
— Load current, A

14.-(4) Turn on time vs. load current
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

5
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— Load current, A

32-(1) Turn off time vs. load voltage
characteristics (DC type)

LED current: 10 mA;
Continuous load current: 100 mA;
Ambient temperature: 25°C 77°F

0.5
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[22]
£
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=
o
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— Load voltage, V

15.-(2) Turn off time vs. load voltage
characteristics (DC type)
LED current: 10 mA;

Continuous load current: 100 mA;
Ambient temperature: 25°C 77°F

15.-(3) Turn off time vs. load voltage
characteristics (AC/DC type)

LED current: 10 mA;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F

15.-(4) Turn off time vs. load voltage
characteristics (AC/DC type)

LED current: 10 mA;
Continuous load current: 100 mA;
Ambient temperature: 25°C 77°F

0.5 0.5 05
0.4 » 0.4 » 0.4
%) £ €
5 g g
go3 £ 03 £ 03
bl 5 5
£S5 | c AQZ202 c
5 0.2 AQz104. £ 02 AQZ505 202
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Power 1 Form A (AQZ100, 200)

16.-(3) Turn off time vs. load current
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

33-(1) Turn off time vs. load current
characteristics (DC type)
LED current: 10 mA;

Load voltage: 10 V (DC);
Ambient temperature: 25°C 77°F

16.-(2) Turn off time vs. load current
characteristics (DC type)
LED current: 10 mA;

Load voltage: 10 V (DC);
Ambient temperature: 25°C 77°F

05 05 05
0.4 0.4 0.4

g g g

£o3 £o3 Los

= b =

c c S AQZ202 8

So2 So2 Soz2 2

— AQZ105 AQZ205 3
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—— Load current, A —— Load current, A —— Load current, A

35-(1) Output capacitance vs. applied voltage
characteristics (DC type)

Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

16.-(4) Turn off time vs. load current
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

34.Maximum operating frequency vs. load
voltage/current characteristics

LED current: 10 mA;
Ambient temperature: 25°C 77°F

0.5 o 10 2000
© | Duty factor = 50%
E 9 1800
= \ L(Ll
0.4 g 8 \ 1600
«g % 7 \ §1400
- E AQZ102
203 £ 6 S 1200 i
£ 2 o[ - |
£ % 5 S1000 }
£ s 5 N\ Aqzios
é 0.2 g 4 £ 800 K
5§38 q oo AQZ107
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©
A‘022‘04 s g 200 \\\\L
060.102030405060.7080971.0 0025 50 75 100 125 150 175 200 % 20 40 60 80 100

— Load current, A —— Load voltage, Vx load current, A —— Applied voltage, V

18.-(2) Output capacitance vs. applied voltage
characteristics (AC/DC type)

Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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o
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E)
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]
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=
3 800 \\ AQZ202
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400 \ AQZ204—
200 \ ,Qﬁé
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—— Applied voltage, V
ACCESSORY (mm inch)
Socket ‘ - — PC board pattern
o e e Ly | e o8 BOTTOM VIEW
T E o7 T o7 ( )
vl By byl By y - R eyl By ulv vl By y - R
22 goc 25 gos | Standard type
) :890° 890 5.08
- 254 . 10.16 300
o f 70071 F—.400
L - Qo6 gos
354024 35402
" l l / 2-1 dia. / 2-1.2 dia.
T T 2-.039 dia 2-.047 dia.
300 %00
209 | Boge o
. o5 N ++ o5 A Self clinching type
157 1020 037 [ (0.3) 0.25 020 037 [T (0.3) 5.08
(.012) e 010 (.012) o
f 254 5.08 123 254 5.08 bk 2.54 10.16__, 200
10 =300 048 100 , =300 130 ‘00% M é
6.35 88 6.35 381
250 ' .250 2.0.80%0a 5.1 0056
2-.031002d 2-.047
PA1a-PS PA1a-PS-H

Tolerance: +0.1 +.004
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Panasonic

ideas for life

mm inch

-
I

Normally closed type
in a slim SIL package
Load voltage 400V

FEATURES

1. High sensitivity and low on-
resistance

Max. 0.5A load can be controlled with

5 mA input current. The on-resistance is
low at typ. 2.8Q.

2. Normally closed (1 Form B) contact
This has been realized thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

Cross section of the normally-closed type of
power MOS

Passivation membrane

s

PhotoMOS Relays
Power 1 Form B

(AQZ404)

3. Slim SIL4-pin package

(W) 3.5 % (D) 21.0 x (H) 12.5 mm

(W) .138 x (D) .827 x (H) .492 inch

The compact size of the 4-pin SIL
package allows high density mounting.
4. Sockets are also available
(PA1a-PS, PA1a-PS-H)

5. Can be installed on the RT-3 relay
terminal (Power PhotoMOS relay type)

TYPICAL APPLICATIONS

* Railroad system, traffic signals
* Measuring instruments

Intermediate
Source elect Gate electrode ‘,Qse‘;,ﬂgﬁe [ [heasdring INStume
T T e\ e\,
vy e S e e A
* 1l -
Y ee
Drain
— electrode
TYPES
Output rating* Package Part No. Packing quantity
Load voltage Load current Inner carton Outer carton
AC/DC 400 V 05A SIL4-pin AQZ404 25 pcs 500 pcs
dual use
*Indicate the peak AC and DC values.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol AQZ404 Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) \ 400 V
Output Continuous load current I 05A Peak AC, DC
Peak load current Ipeak 1.5A 100 ms (1 shot), V. =DC
Power dissipation Pout 1.6 W
Total power dissipation Pr 1.6 W
1/0 isolation voltage Viso 2,500V AC
Temperature limits Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Storage Tstg —40°C to +100°C —40°F to +212°F
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Power 1 Form B (AQZ404)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQZ404 Condition
Typical 1.0 mA I.= 100 mA
LED te (OFF t IFo
operate ( ) curren Maximam Foff 30mA Vi= 10V
Minimum 0.4 mA I.=100 mA
Input LED reverse (ON) current IFon
P o Typical " 0.9 mA Vi=10V
Typical 1.25V (1.16 V at Ir = 10 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 1.5V
Typical 28Q = =
On resistance yp|f:a Ron IF =0 mA, IL = Max.
Output Maximum 40Q Within 1 s on time
Off state leakage current Maximum ILeak 10 A IF = 10mA, VL = Max.
Typical 3.9ms IF=0— 10 mA
Maximum 7.5ms IL=100mA, VL=10V
Operating (OFF) time* xm Tor
Typical 9.4 ms lF=0—5mA
Maximum 15 ms IL=100 mA, VL. =10V
Typical 0.8 ms =
Transfer Reverse (ON) time* ypA Ton :F _ ?Org'?nz 3/021100T/A ~0
characteristics Maximum 3.0 ms - i
Typical 0.8 pF =
1/0 capacitance yp|§a Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V
Initial I/0O isolation resistance Minimum Riso 1,000 MQ 500V DC
) . . IF =10 mA, Duty factor = 50%
Maximum operating frequency Maximum — 0.5 cps lL=Max., Vi=Max.

*Operate/Reverse time

Input

Output

Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Item Symbol Recommended value Unit
Input LED current I3 5t0 10 mA

B For Dimensions, see page 63.
B For Schematic and Wiring Diagrams, see page 68.
B For Cautions for Use, see page 71.
H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric

Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. ambient temperature 3. On resistance vs. ambient temperature
characteristics characteristics in adjacent mounting characteristics
Allowable ambient temperature: —40°C to +85°C I.: Load current; LED current: 0 mA; Load voltage: Max. (DC)
—40°F to +185°F I (max.): Maximum continuous load current Continuous load current: Max. (DC)
0.7 120 5
0.6
0\0100 0=20mm a 4
< S \ 787 inch .
£0° S 80 ¢ Laziomm | g
E X 394 inch s 4 /‘
3 0.4 N % 4=5mm = e
5 197 inch 3 /
g E 60 c L1
203 N = o i
\ 3 2 L~
40 /
Hpo
AN N 1
0.1 20
¢ =Adjacent mo‘unting pitch
% 20 0 20 40 60 808100 % 20 0 20 40 60 85 100 020 20 0 20 40 60 80
— Ambient temperature, °C — Ambient temperature, °C —— Ambient temperature, °C
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Power 1 Form B (AQZ404)

4. Operate (OFF) time vs. ambient
temperature characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

20

Operate (OFF) time, ms

—

-40 -20 0

20 40 60

8085

— Ambient temperature, °C

5. Reverse (ON)time vs. ambient temperature

characteristics
LED current: 10 mA; Load voltage: 10 V (DC);

Continuous

load current: 100 mA (DC)

\

\

\

08

N

0.6

N

N

——— Reverse (ON) time, ms

0.4

~_

Ny

-40 -20 0 20 40 60 8085
——— Ambient temperature, °C

6. LED operate (OFF) current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

LED operate (OFF) current, mA

3

n
o

N

N

/

-

d

I
o

-40 -20 0 20 40 60 8085
Ambient temperature, °C

7. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

3

LED reverse (ON) current, mA
- n
- o N o

o
13

/

|

-40 -20 0

20 40 60

8085

— Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
Sample: all types; LED current: 5 to 50 mA

15

> 14

(0]

g ™

313 A

> T~

5 SN

3

§‘1 2 >}\>\\

5 \\‘\ —~K50mA

2 \\\§~30mA

=14 I~ ~20mA
' T~—\oma

\ m

10 [~ Sma
%0 20 0 20 40 60 8085100

—> Ambient temperature, °C

9. Currentvs. voltage characteristics of output
at MOS portion
Ambient temperature: 25°C 77°F

N
o
o
o
o
3

1.0

o
~
N

Current, A
o
o

0.25

10.0ff state leakage current vs. load voltage

characteristics
Ambient temperature: 25°C 77°F

11.Operate (OFF) time vs. LED forward current

characteristics

Load voltage: 10 V (DC); Continuous load current:

100 mA (DC); Ambient temperature: 25°C 77°F

12.Reverse (ON) time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

30 2.0
< 10°
g g2 €16
s £ g
(9] 6 = 20 =
g E Z12
3 S =
2 o 15 &
IS o g
» 10° 3 \ 3 0.8
& [ S 10 \ T |~
AN
107 \
0 50 100 0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Load voltage, V — LED forward current, mA — LED forward current, mA
13.Maximum operating frequency vs. load 14.Output capacitance vs. applied voltage
voltage/current characteristics characteristics
LED current: 10 mA; Frequency: 1 MHz;
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
2 10 2500
g || ||
= duty = 50% ‘s
e 8 \ & 2000
o
- (%]
o 6 8 1500
= ©
g 5 \ 2
@ \ =}
Q o
S 4 51000
£ @]
=]
E S
3 2 500
=
1 [
00 25 50 75 100 125 150 175 200 % 20 40 60 80 100

—— Load voltage, V xload current, A

— Applied voltage, V
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Power 1 Form B (AQZ404)

ACCESSORY (mm inch)

Socket

Standard type

A
59
‘ 197
[£ El
22.6°°
890"

PA1a-PS

General Tolerance: +0.3 +.012

Self clinching type

ey By 4 £

22,600

—
el
2

890

—
)

S0
by

-

(05 0.8 I
020 037

2.54 5.08
—[.100 , g 200
6.35 ]
.250 150
PA1a-PS-H

General Tolerance: +0.3 +.012

PC board pattern
(BOTTOM VIEW)

Standard type

5.08
2.54 10.16 200
400

.1'00%7

/ 2-1 dia. / 2-1.2 dia.

2-.039 dia. 2-.047 dia.

Self clinching type

5.08
2.54 10.16__, 200

i

S sogeen ) g geen

PhotoMOS

2-.0371-025 2-.047-%

Tolerance: +0.1 +.004
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Panasonic Stim and high capaciy

ideas for life Voltage-driven type

PhotoMOS Relays

1 Form A Voltage-
sensitive (AQz100D, 200D)

FEATURES

1. A voltage-sensitive power PhotoMOS
relay
Conventional power PhotoMOS relays are
connected externally to an input limiting
resistor in order to obtain the appropriate
LED current. Adding an internal constant-
current element renders the input limiting
resistor unnecessary, making it possible
for the PhotoMOS relay to be voltage-
driven.

mm inch 2. Wide range of input voltages
Allows a wide range of input voltages from

(Height includes standoff )

4 to 30 V DC. The relay can be used in 5
== s I 1 V, 12 V or 24 V DC systems.
R = R — 3. Both AC/DC dual types and DC-only
1‘ 2‘ l L 1‘ 2‘ l L types available
-+ - + - 4+ f i
DC type AC/DC type The AC/DC dual type is capable of bi

directional control, and unlike conventional
SSRs, does not have to be used
differently depending on the load. The DC-
only type is well suited for control of DC
solenoids and DC motors.

4. High capacity

Supports the various types of load control,
from very small loads to a max. 2.7 A for
the AC/DC dual type, max. 3.6 A for the
DC-only type.

5. High sensitivity and low on-
resistance

Max. 3.6 A load can be controlled with the
min. input voltage of 4 V DC. The on-
resistance is also low at typ. 0.033 Q
(AQZ102D).

6. Slim SIL4-pin package

(W) 3.5 x(D)21.0 x (H) 12.5 mm

(W) .138 x (D) .827 x (H) .492 inch

The compact size of the 4-pin SIL
package allows high density mounting.

TYPES

1. DC type
Output rating* Packi tit
utput rating Package Part No. acking quantity
Load voltage Load current Inner carton Outer carton
60V 36A AQZ102D
DC onl 100V 23A SIL4-pin AQZ105D 25 pcs 500 pcs
¥ 200 V T1A P AQZ107D pes. pes.
400V 0.6 A AQZ104D
* Load voltage and current of DC type: DC
2. AC/DC type
Output rating® Packi tit
utput rating Package Part No. acking quantity
Load voltage Load current Inner carton Outer carton
60V 27A AQZ202D
AC/DC 100 V 1.8A ) AQZ205D
SIL4- 25 pes. 500 pcs.
dual use 200 V 09A pin AQZ207D pcs pcs
400V 0.45A AQZ204D

* Load voltage and current of AC/DC type: Peak AC/DC
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1 Form A Voltage-sensitive (AQZ100D, 200D)

RATING

1. DC type
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol [ AQz102D | AQz105D [ AQz107D | AQz104D Remarks
Input voltage Vin 30V
Input Input reverse voltage VRN 5V
Power dissipation Pin 300 mW
Load voltage (DC) Vi 60V 100V 200V 400V
Outout Continuous load current (DC) I 36A 23A 11A 0.6 A
P Peak load current Ipeak 9.0A 6.0A 3.0A 1.5A 100 ms (1 shot), VL. = DC 8
Power dissipation Pout 1.35W =
Total power dissipation Pr 1.35 W -g
/0 isolation voltage Viso 2,500 V AC ol
—40°C to +85°C —40°F to +185°F (4V qVinq 6 V) : .
Temperature | Operating Tor —40°C to +75°C —40°F to +167°F (6 V < Vin q 15 V) t"é‘;:‘ Ce‘r’;‘t‘ierg:'”g atlow
limits —40°C to +60°C ~40°F to +140°F (15V < Vinq 30 V) P
Storage Tstg —40°C to +100°C —40°F to +212°F
2) Electrical characteristics (Ambient temperature: 25°C 77°F)
Item Symbol AQZ102D AQZ105D | AQZ107D | AQZ104D Remarks
Typical 14V I =100 mA
Operate voltage VFon
perate vollag Maximum : 4V V=10V
Input Mini 0.8V =
pu Turn off voltage |n|'mum VFoff L _1 00 mA
Typical 1.3V VL=10V
Input current Typical I 6.5 mA Vin=5V
Typical 0.033Q 0.090 Q 0.33Q 1230 Vin=5V
On resistance Ron IL = Max.
Output Maximum 0.09 Q 0.17 Q 0.55Q 16 Q Within 1 s on time
. Vin=0V
Off state leakage current Maximum ILeak 10 pA Vi = Max.
Typical 3.3ms 22ms | 1.5ms 1.2 ms Vin=5V
Turn on time* Ton I =100 mA
Maximum 10.0 ms V=10V
Typical 0.2ms | 0.1 ms Vin=5V
Turn off time* Toft IL.=100 mA
Maxi ) _
Transfer aximum 3.0ms Vi=10V
isti Typical 0.8 pF =
characteristics 1/0 capacitance YPI.CE Cieo p f 1 MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance | Minimum Riso 1,000 MQ 500V DC
Vin=5V
Maximum operating speed Maximum — 0.5 cps Duty factor = 50%
I.xVL =200 (VA)
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s? {500 G}1 ms 3 times for 3 axes

2. AC/DC type

1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQZ202D | AQZ205D AQZ207D AQZ204D Remarks
Input voltage Vin 30V
Input Input reverse voltage VRN 5V
Power dissipation Pin 300 mW
Load voltage (peak AC) Vi 60V 100 V 200V 400 V
Output Continuous load current I 2.7A 1.8 A 09A 045A Peak AC, DC
Peak load current Ipeak 9.0A 6.0A 3.0A 1.5A 100 ms (1 shot), V. = DC
Power dissipation Pout 1.6 W
Total power dissipation Pr 1.6 W
1/O isolation voltage Viso 2,500 V AC
) —40°C to +85°C —40°F to +185°F (4V qVinq 6 V) Non-condensing at low
Temperature Operating Topr —40°C to +75°C —40°F to +167°F (6 V <Vinq 15 V) temperatures
limits —40°C to +60°C —40°F to +140°F (15V <Vinq 30 V)
Storage Tsig —40°C to +100°C —40°F to +212°F

ds_x615_en_aqz10d_20d: 010611J
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1 Form A Voltage-sensitive (AQZ100D, 200D)

2) Electrical characteristics (Ambient temperature: 25°C )
Item Symbol | AQz202D | AQz205D [ AQz207D | AQz204D Remarks
Typical 14V I. =100 mA
Operate voltage VFon
P g Maximum - 4V Vi=10V
Input Minimum 0.8V I = 100 mA
Turn off voltage Vo
° Typical - 1.3V Ve=10V
Input current Typical In 6.5 mA Vn=5V
Typical 0.066 Q 0.180 Q 0.64Q 240 Vin=5V
On resistance Ron IL = Max.
Output Maximum 0.18 Q 0.34 O 1.1Q 3.2Q Within 1 s on time
. Vin=0V
Off state leakage current Maximum ILeak 10 A Vi = Max.
Typical 5.8 ms 42 ms | 2.7ms 2.3ms Vin=5V
Turn on time* Ton I. =100 mA
Maximum 10.0 ms V=10V
Typical 0.2 ms | 0.1 ms Vin=5V
Turn off time* - Toff IL=100 mA
Transfer Maxl|mum 3.0ms Vi=10V
characteristics . Typical 0.8 pF f=1MHz
1/0 capacitance - Ciso _
Maximum 1.5 pF Ve=0V
Initial 1/O isolation resistance | Minimum Riso 1,000 MQ 500V DC
Vin=5V
Maximum operating speed Maximum — 0.5 cps Duty factor = 50%
I.xVL =200 (VA)
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s? {500 G}1 ms 3 times for 3 axes

*Turn on/off time

Input

””””””” 90%

Output — 10%

Ton Toff

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit
Input voltage Vin 5 \%

B For Dimensions, see page 63.
B For Schematic and Wiring Diagrams, see page 67.
B For Cautions for Use, see page 71.

B These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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1 Form A Voltage-sensitive (AQZ100D, 200D)

REFERENCE DATA

1. Load current vs. ambient temperature 2.-(2) Load current vs. ambient temperature

characteristics in adjacent mounting
Input voltage: 6V < Vin q 15V;
IL (derate): Load current (derate); I.: Absolute
maximum ratings of continuous load current; £ :
Adjacent mounting pitch

2-(1) Load current vs. ambient temperature
characteristics characteristics in adjacent mounting

Allowable ambient temperature: —40°C to +85°C Input voltage: 4V q Vin q 6V;
—40°F to +185°F; IL (derate): Load current (derate); I.: Absolute

Vin: Input voltage; I. (derate):Load current (derate); I.: maximum ratings of continuous load current; £ :

Absolute maximum ratings of continuous load current Adjacent mounting pitch
120 100 100
] |
2=20mm 2=20mm
» 100 2 80 A ¢=10mm—| # 8o N\ 4=10mm —
s AVEVINEBV S N\ /= 5mm S \X/=_5mm
S g N\ /_BV<Vin=15V e - 2]
x \ 15V<ViN=30V x \ X (\ ()
= 5 6 N | 60 =
S| 60 N\ T N \ ol \< \ [e]
5| = A g|= \ \ ke N o
g =l a0 SR\ =] 40 N £
= w0 - \\ N\ o
N ‘ N
- =1 00000 = 0-000H]
|t e
1 1 1 | 1 1
%0 20 0 20 40 60 08 100 %0 20 0 20 40 60 808 100 % 20 0 20 a0 60 780 100
——— Ambient temperature, °C Ambient temperature, °C

Ambient temperature, °C

2.-(3) Load current vs. ambient temperature 3-(1) On resistance vs. ambient temperature 3.-(2) On resistance vs. ambient temperature
characteristics (DC type)

characteristics in adjacent mounting characteristics (DC type)
Input voltage: 5 V;

Input voltage: 15V<Vin q 30V; Input voltage: 5 V;
I. (derate): Load current (derate); I.: Absolute Continuous load current: 3.6 A (DC) (AQZ102D) Continuous load current: 1.1 A (DC) (AQZ107D)
maximum ratings of continuous load current; £ : 2.3 A (DC) (AQZ105D) 0.6 A (DC) (AQZ104D)

Adjacent mounting pitch
100 0.25 5.0
2 80 \ 0.20 4.0
S \ | ¢=20mm a o
=] 2=10mm— g .
x \ /= 5mm c ]
| 60 80.15 €30
| | ‘D ” 2
8= Ya\y £ AQz1050 4| 8
=l 40 50.10 (= 520 =
\\ AQZ104DL—"]
L—T
‘ 20— N 0.05| - ——] 10 _—
AQZ102D_—F _ |
— [e]4] AQZ107D | L
940 20 0O 20 40 60 80 100 0-40 20 O 20 40 60 8085 0 40 20 O 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C

Ambient temperature, °C

3.-(4) On resistance vs. ambient temperature 4-(1) Turn on time vs. ambient temperature

3.-(3) On resistance vs. ambient temperature
characteristics (AC/DC type) characteristics (AC/DC type) characteristics (DC type)
Input voltage: 5 V; Input voltage: 5 V; Load voltage: 10 V (DC);

Input voltage: 5 V;
Continuous load current: 2.7 A (DC) (AQZ202D) Continuous load current: 0.9 A (DC) (AQZ207D) Continuous load current: 100 mA (DC)
0.45 A (DC) (AQZ204D)

1.8 A (DC) (AQZ205D)
0.5 5.0 10
0.4 o 40 8
a
: ; y
g 2
503 £30 AQZ2040 g 6
3 L~ r 8 L~ b= T
e AQZ205D = 5 AQZ102D
§ 02 > § 20 c 4 L~
=
| i —T AQZ105D_—
01 AQZ202D T —F 1.0 AQZ207D_— 2 Qz107D—=
AQZ104D)
%0 20 0 20 40 60 808 %0 20 0 20 40 60 &% 0020 0 0 20 40 60 808
—— Ambient temperature, °C —— Ambient temperature, °C

—— Ambient temperature, °C
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1 Form A Voltage-sensitive (AQZ100D, 200D)

4.-(2) Turn on time vs. ambient temperature

characteristics (AC/DC type)
Input voltage: 5 V;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

10
8
o AQZ202D
£
g 6 =1 -
£ |_—"T Aazeosp—1
§ —
£ 4 e }
= AQZ207D 5:
#/
2 =T AQZ204B)
020 =20 0 20 40 60 6085

Ambient temperature, °C

5-(1) Turn off time vs. ambient temperature
characteristics (DC type)

Input voltage: 5 V; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

05

0.4
[%2]
g \
= \
S 0.2} NAQZI07DN
2 N\

S

0.1 AQZ104D ﬁ?j

0 ‘

40 20 0 20 40 60 8085

—— Ambient temperature, °C

5.-(2) Turn off time vs. ambient temperature
characteristics (AC/DC type)

Input voltage: 5 V; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

0.5

SIL\

£0° \\
2 0NN
50 \ 02204[)\\ AQZ202D
01 AGZIED
AQZ207D

0 40 20 020 40 60 8085
—— Ambient temperature, °C

6. Operate voltage vs. ambient temperature

characteristics

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5

4

Operate voltage, V

3.

.0

0

0

0
-

.0

0
40 20 O 20 40 60 8085

—— Ambient temperature, °C

7. Turn off voltage vs. ambient temperature
characteristics

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5.0
4.0
[%2]
€
g
8 3.0
©
>
=
© 20
E C
= L —]
1.0
0
-40 -20 0 20 40 60 8085

Ambient temperature, °C

8. Input current vs. ambient temperature
characteristics
Input voltage: 5V

10

Input current, mA
D

-40 -20 0 20 40 60 8085
Ambient temperature, °C

9-(1) Current vs. voltage characteristics of
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

| 40r—aqz1020
<30 IL L
= / AQZ105D
2 201 A—
810 // AQZ107D
" >~ AQZ104D
08 06 04 -02 [ —
0 02 04 06 08
10 | Voltage, V __ |
20
30
40

9.-(2) Current vs. voltage characteristics of
output at MOS portion (AC/DC type)
Ambient temperature: 25°C 77°F

4.0
T T

<30 —Aoz‘zozo‘

20 AQZ205D

[ =
[
£ I
O AQZ207D

1.0
4.0 Voltage, V

15 20

10.Input current vs. input voltage
characteristics

Ambient temperature: 25°C 77°F
10

Input current, mA
(o)}

0 5 10 15 20 25 30
Input voltage, V

11-(1) Off state leakage current vs. load voltage

characteristics
Ambient temperature: 25°C 77°F

Off state leakage current, A

-
o
&

-
o
&

-
o
o

1012

[~ AQz1 OSD,FOSD

—"

T T
AQZ102D,202D

[ [ ] ]

50 100
Load voltage, V

11.-(2) Off state leakage current vs. load
voltage characteristics
Ambient temperature: 25°C 77°F

-
o
[

-
o
&

Off state leakage current, A

10 AQZ104D,204D
|t
L] AQZ107D,207D
1012 4
0 50 100

Load voltage, V

12.Maximum operating speed vs. load voltage
x load current characteristics
Input voltage: 5V; Ambient temperature: 25°C 77°F
1

0 T T
| duty=50%

|
|
|
\

Maximum operating speed, cps
N W~ 00 O N 00 ©

0 25 50 75 100 125 150 175 200
—— Maximum voltage, VxLoad current, A
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1 Form A Voltage-sensitive (AQZ100D, 200D)

13-(1) Output capacitance vs. applied voltage
characteristics (DC type)
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

2000
1800
[T
< 1600
[0}
2
§ 1400
S 1200
& AQZ102D
S 1000 !
2 o\
o
£ 800
3 \AQZ105D
600
N
200 \\ AQZ107D

T~
200 S A0
0 E
0 20 40 60 80 100
Applied voltage, V

13.-(2) Output capacitance vs. applied voltage

characteristics (AC/DC type)
Frequency: 1 MHz; Ambient temperature: 25°C 77°F
2000

w 1800
a

[22]
o
o

1400
1200
1000

800

Output capacitance,

AQZ202D
600 PN\

NN\ A0z205D AQz207D
400

~ < | AQz204D
200 1
=$
° 0 6

0 20 4 0 80 100
——— Applied voltage, V

ACCESSORY (mm inch)

Socket | - ‘ -
sl uscaad ﬁ’ﬁ 5 (sl usetaadl 544
LY LR e PR LY ‘197
226 , 2 g0
.890° 890 ‘
e R
N
9o Qs
.?154" ! .3l54
5,300 5308
}.209° §.200°
4 ~[[«-0.5 0.8,]I[ * d 3.9 <05 T4
157 .020 0(51831 ((8-13 ) 2 00'123 10 {54 020 foci?)z)
! 039°
2.54 5.08 o |12 123 254 5.08
100 ™~.200 048 ~ 648 700 , ] 200
6.35 635 3.81
550 150 250 190
PA1a-PS PA1a-PS-H

Standard type

5.08
2,54 10.16 200
100

/ 2-1 dia. / 2-1.2 dia.

2-.039 dia 2-.047 dia.

Self clinching type

5.08
2,54 10.16__, 200

100% ;400 '%1 é
" vogen )

2-.037%%%

2_1 '20055|a
2-.047°%

Tolerance: £0.1 +.004
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Panasonic

ideas for life

Max. 43.0 /
1.693

<Height incIudes)
standoff

High capacity up to 6A
in a slim SIL package

FEATURES

1. High capacity type power
photoMOS relay.

Can switch a wide range of currents and
voltages. Can control various types of
loads, from very small loads to a max. 6A
AC/DC current for sequencers, motors,
and lamps.

2. Low on-resistance and high
sensitivity.

Low on-resistance of less than typ.
0.036Q (AQZ262). High sensitivity LED
operate current of typ. 1 mA.

3. AC/DC dual use

PhotoMOS Relays
Power 1 Form A

High Capacity (AQZ260)

5. Low-level off state leakage current
of max. 10 pA

6. Controls low-level analog signals
The triac, photocoupler, or SSR cannot
be used to control signals of less than
several hundred mV. The high capacity
type power PhotoMOS relay feature
extremely low closed-circuit offset
voltage to enable control of low-level
analog signals without distortion.

TYPICAL APPLICATIONS

mm inch Bi-directional control is possible. There is
no need to differentiate depending onthe ~ * Mercury relay replacement
H s L load as was necessary with the » Compact motors, lamps, heaters
— conventional SSR. * OA equipment
sl 4. 4-pin SIL type
* (L) 43.0 mm x (W) 9.0 mm x (H) 32.0 mm
(L) 1.693 inch x (W) .354 inch x (H) 1.260
inch.
TYPES
Output rating* Package Part No. Packing quantity
Load voltage Load current Inner carton Outer carton
60V 6.0 A ) AQZ262
d":gl/ Efe 00V oA SIL4-pin YT 20 pes 200 pes
* Indicate the peak AC and DC values.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol AQZ262 AQZ264 Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100Hz, Duty factor = 0.1%
Power dissipation Pin 75 mA
Load voltage (peak AC) Vi 60V 400 V
Output Continuous load current I 6.0 A 1.0A Peak AC, DC
Peak load current Ipeak 10.0A 3.0A 100 ms (1shot), VL. = DC
Power dissipation Pout 3.0wW
Total power dissipation Pr 3.0wW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to 185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to 212°F
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Power 1 Form A High Capacity (AQZ260)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol AQZ262 | AQZ264 Remarks
Typical 1.0 mA IL =100 mA
LED operate current IFon
P Maximum - 3.0 mA Vi=10V
Minimum 0.4 mA IL =100 mA
Input LED turn off current IFo
P Typical Fof 09 mA Vi=10V
Typical 1.25V (1.16 V at Ir = 10 mA)
LED dropout voltage - VF IF =50 mA
Maximum 15V
Typical 0.036 Q 1.00 lr=10 mA
On resistance - Ron IL = max.
Output Maximum 0.05 Q 140Q Within 1 s on time 8
. IF=0mA S
Off state leakage current Maximum ILeak 10 pA VL = max. S
o
Typical 5 ms | 4 ms I =10 mA i=
Turn on time* Ton It =100 mA o
Maximum 10 ms V=10V
Typical 0.32 ms | 0.14 ms I =10 mA
Turn off time* Toit I.=100 mA
Maximum 3.0 ms V=10V
Transfer -
characteristics . Typical 2.0 pF f=1MHz
1/0 capacitance - Ciso _
Maximum 4.0 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC
IF=10 mA
Maximum operating frequency Maximum — 0.5 cps Duty factor = 50%
I = Max., VL = Max.

*Turn on/off time

Input

Output
Ton

RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.

Item Symbol Recommended value Unit
Input LED current I3 5t0 10 mA

B For Dimensions, see page 63.
B For Schematic and Wiring Diagrams, see page 67.
B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.

REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. ambient temperature 3. On resistance vs. ambient temperature
characteristics characteristics in adjacent mounting characteristics
Allowable ambient temperature: —40°C to +85°C I.: Load current; LED current: 10 mA;
—40°F to +185°F I (max.): Maximum continuous load current Continuous load current: 6A (DC)(AQZ262)
1A (DC)(AQZ264)
7 T 120 2
AQZ262
6 \ 100
< &2 \ £=20mm G5
g 5 \ ‘8_ 80 \\/ 787 u;ur §
5 X £=10mm 8 AQZ264__-
3 4 é \ 394 inch g —//
el [
© \ £ 60 = 1
S s = N c
N = \ (]
\ T a0 N3
N
2 T D D 0.5
; AQZ264 20 418
B £ =Adjacent mounting pitch
\\_ ‘ ‘ ‘ AQZ262
940 -20 0 20 40 60 8085100 (-)40 -20 0 20 40 60 8085 100 0 -40 -20 0 20 40 60 8085
——» Ambient temperature, °C —— Ambient temperature, °C — Ambient temperature, °C
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Power 1 Form A High Capacity (AQZ260)

4. Turn on time vs. ambient temperature 5. Turn off time vs. ambient temperature 6. LED operate vs. ambient temperature
characteristics characteristics characteristics
LED current: 10 mA; Load voltage: 10 V (DC); LED current: 10 mA; Load voltage: 10 V (DC); Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC) Continuous load current: 100 mA (DC) Continuous load current: 100 mA (DC)
10 1 5
E
o 8 » 0.8 S
E E 3
Q [0) =
£ £ 3
= 6 > = 0.6 o3
= = =
8 A??/ f S szsz B
2 - 2o ~ g o
—1 AQZ264 m AQZ264
L— — \ \ - 5
L |1 AQZ264 ™~ / AQZ262
|_— I o
2 T 0.2 \‘\ 1 ,A/
\ /
—— |
020 20 0 20 40 60 &8 9720 20 0 20 40 60 808 020 20 0 20 40 60 &8
— Ambient temperature, °C — Ambient temperature, °C —— Ambient temperature, °C
7. LED turn off current vs. ambient 8. LED dropout voltage vs. ambient 9. Currentvs. voltage characteristics of output
temperature characteristics temperature characteristics at MOS portion
Load voltage: 10 V (DC); Sample: all types; LED current: 5 to 50 mA Ambient temperature: 25°C 77°F
Continuous load current: 100 mA (DC)
5 1.5 80
< ol ||
< . i 1.4 g IAozzsz
£ g N 3 40
% 3 312 § N l20 I
5 N | =
IS 8ol N X 20 15 1.0 -05 — AQZ264
£ AQZ264 £ N Q\\'SomA — 05 1.0 1.5 2.0
o 2 N a ™~ N 30mA [
4 *20mA -2.0+— Voltage, V
o 141 ]
// LTomA
1 2 T N 5mA -4.0
- A‘QZZGZ‘ 1.0 I 60
20 20 0 20 40 60 0 O=Z0 20 0 20 40 60 808100 -8.0
—— Ambient temperature, °C — Ambient temperature, °C
10.0ff state leakage current vs. load voltage 11.Turn on time vs. LED forward current 12.Turn off time vs. LED forward current
characteristics characteristics characteristics
Ambient temperature: 25°C 77°F Load voltage: 10 V (DC); Continuous load current: Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F 100 mA (DC); Ambient temperature: 25°C 77°F
50 0.6
< 10°
£ 05
g » 40 @«
3 E £
o 10° o) v 0.4 AQZ262
g £ £ -
X = 30 =
B 5 5
E) AQZ262 € ° 0.3
% 10° P 20 =
£ P T AQZ62 0.2 AQZ264
AQZ264 0 \ AGZ264
0.1
10" \<
0 L 5% e v 100 0070 20 30 40 50 9070 20 30 40 50
oad voliage, — LED forward current, mA —— LED forward current, mA
13.Maximum operating frequency vs. load 14.Output capacitance vs. applied voltage 15-(1) On resistance distribution
voltage/current characteristics characteristics Sample: AQZ262

LED current: 10 mA; Ambient temperature: 25°C 77°F Frequency: 10 KHz; Ambient temperature: 25°C 77°F LED current: 10 mA; Continuous load current: 6 A (DC):
Quantity. n=100; Ambient temperature: 25°C 77°F

10 ‘ ‘ 5000 80
[}
£ Uty - 509 w 70
: uty = 50%
g s yooub g 4000 "
el 5
g [ g Z 50
5 6 S 3000 5 —
£ \ S 8 40
g5 5 \
g4 3 2000
° o 30
£ |
N . o
3 2 1000 AQZ262
= . —~—— 10
T AQZ264 ,
*
0 050 100 150 200 250 300 350 400 450 0% 20 40 60 80 100 0" 265 275 285 295 305
— Load voltage, V xload current, A — Applied voltage, V — Onresistance, mQ
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Power 1 Form A High Capacity (AQZ260)

15.-(2) On resistance distribution

Sample: AQZ264
LED current: 10 mA;

Continuous load current: 1 A (DC); Quantity, n=100;

Ambient temperature: 25°C 77°F
80

70

60

o
o

Quantity

0Ly
0 0.9 1 1.1 1.2 1.3
— On resistance, Q

16-(1) Turn on time distribution
Sample: AQZ262
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

Quantity
I
o o

0L
0 3 4 5 6 7

— Turn on time, ms

16.-(2) Turn on time distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

[$)]
o

Quantity
iy
o

T2 3 4 5 6
—— Turn on time, ms

17-(1) Turn off time distribution
Sample: AQZ262
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

o
o

Quantity
ey
o

0Ly
0" 032 036 04 044 048

—— Turn off time, ms

17.-(2) Turn off time distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

Quantity
o
o

40

0Ly
0" 01 014 018 022 026

— Turn off time, ms

18-(1) LED operate current distribution
Sample: AQZ262
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F

80

70

60

o
o

Quantity
IS
o

oLy
0" 07 0.9 1.1 1.3 15
— LED operate current, mA

18.-(2) LED operate current distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F

80

70

60

o
o

Quantity
IS
o

(%)
o

n
o

-
o

o

b
o" 07 09 11 1.3 15
— LED operate current, mA

19-(1) LED turn off current distribution
Sample: AQZ262

Load voltage: 10 V (DC); Continuous load current:

100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

(4}
o

Quantity
ey
o

W
o

n
o

@
o

o

b
0" 07 09 1.1 1.3 15
—— LED turn off current, mA

19.-(2) LED turn off current distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F

80

70

60

a
o

Quantity
D
o

0.7 0.9 1.1 1.3 1.5
—— LED turn off current, mA

0
0

20-(1) LED dropout voltage distribution
Sample: AQZ262
LED current: 50 mA; Quantity, n=100;
Ambient temperature: 25°C 77°F

100

@
(=}

(=2}
=]

Quantity

N
o

20

1.24 1.26 1.28 1.3 1.32
— LED dropout voltage, V

0
0

20.-(2) LED dropout voltage distribution
Sample: AQZ264
LED current: 50 mA; Quantity, n=100;
Ambient temperature: 25°C 77°F

100

@
o

(=2}
o

Quantity

N
o

20

1.24 1.26 1.28 1.3 1.32
— LED dropout voltage, V

0
0

21-(1) Bias test at high temperature and high

humidity (change of turn on time)
Quantity, n=10; Ambient temperature: 85°C 185°F
Humidity: 85%, VL=Max. x 0.8

I L LI
— AQZ262
o ° - == AQZ264
£
g°
5
c 6
2
4 o=
2
0k g s
1 10 10 10

— Testtime, h

PhotoMOS
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Power 1 Form A High Capacity (AQZ260)

21.-(2) Bias test at high temperature and high 22-(1) Low temperature storage test (change of 22.-(2) Low temperature storage test (change
humidity (change of on resistance) turn on time) of on resistance)
Quantity, n=10; Ambient temperature: 85 °C Quantity, n=10; Ambient temperature: —40°C Quantity, n=10; Ambient temperature: —40°C
Humidity: 85%, VL=Max. x 0.8
) — AQZ262 10 — AQZ262 5 —AQZ262
a -== AQZ264 ” --- AQZ264 o --=-AQZ264
) £ )
£16 g 8 216
£ £ 3
ko = ko)
173 c 7]
42 S 6 212
ol = s
o 2 o =—r= e -
0.8 4 0.8
okl T || e
0.4 f4+— 2 0.4
0 ke 0 Ly 0 &
1 10 10° 10° 1 10 10° 10° 1 10 10° 10°

— Testtime, h — Testtime, h — Testtime, h

23-(1) High temperature storage test (change 23.-(2) High temperature storage test (change

of turn on time) of on resistance)
Quantity, n=10; Ambient temperature: 100°C Quantity, n=10; Ambient temperature: 100°C
10 —AQZ262 5 — AQZ262
° -==AQZ264 o === AQZ264
E o
a§> 8 §1.6
5 2
g 6 31.2
2 o +
4 0.8
e o o o o e e e
2 0.4
0 Iy 0
1 10 10° 10° A 10 10° 10°
— Testtime, h — Testtime, h
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Panasonic

ideas for life

« © @

Photovoltaic MOSFET
drivers of wide variation

FEATURES

1. High-speed switching

c“‘us
Photovoltaic

MOSFET Driver
(APVA1, 2)

TYPICAL APPLICATIONS

 Power supply (Vcc) for electronic

Since release time is typ.0.1 ms, the circuits 8
CAD Data MOSFET can be turned off quickly in * Driving MOSFET %
urgent situations. 5
. e
i n 2. Space saving o
10 06 With a built-in control circuit, an external
— }i resistor is not needed. This contributes to
20— :
making substrates more compact.
30— 04 3. High insulation
DIP type: 5,000 V
SOP type: 2,500 V
3 5. SSOP type: 1,500 V
4. Extensive product lineup
— — Products include SSOP, SOP4-pin and
20 o3 DIP6-pin.
Output rating Part No.
Packin antit
o Thtroug_h h|°|e Surface-mount terminal ng quantity
Drop-out | Shortcircuit | package ermina
voltage current Tube packin Tube packin Tape and reel packing style Tape and
(Typ.) (Typ.) packing packing Picked from Picked from Tube P
style style o o reel
1/2/3-pin side*! 4/5/6-pin side*2
) 1 tube contains 50 pcs.
8.7V 14pA DIP6-pin APV1122 APV1122A APV1122AX APV1122AZ 1 batch contains 500 pcs.
87V TanA _ = APV1121S APV1121SX APV1121SZ 1 tube contains 100 ps. 1,000 pes.
SOP4-pin*3 .
8.2V 8uA — APV2121S APV2121SX APV2121SZ 1 batch contains 2,000 pcs.
8.2V 8uA SSOP* — — APV2111VY APV2111VW — 3,500 pcs.
Notes: *1 SOP type is picked from 1/2-pin side, SSOP type is picked from 1/4-pin side.

*2 SOP type is picked from 3/4-pin side, SSOP type is picked from 2/3-pin side.
*3 For space reasons, the two initial letters of the part number “AP”, package (SOP) indicator “S” and the packing style indicator “X” or “Z” are not marked on the
relay. (Ex. the label for product number APV1121SXis V1121).
*4 Tape and reel package is the standard packing style.
For space reasons, the two initial letters of the part number “AP”, package (SSOP) indicator “V” and the packing style are not marked on the relay. (Ex. the label
for product number APV2111VY is V2111).
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol APV1122(A) | APV1121S APV2121S APV2111V Remarks
LED forward current IF 50mA
LED reverse voltage Vr 5V
Input =100 Hz,
Peak forward current [ 1A Duty Ratio = 0.1%
Power dissipation Pin 75mwW
1/O isolation voltage Viso 5,000V AC 2,500V AC 2,500V AC 1,500V AC
Temperature | Operating Toor —40°C to +85°C —40°F to +185°F E&”{é’%’;‘l‘?gfﬁgﬁt
limits
Storage Tstg —40°C to +100°C —40°F to +212°F
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Photovoltaic MOSFET Driver (APV1, 2)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol | APV1122(A) | APV1121S APV2121S APV2111V Condition
Typical 0.6mA 0.85mA
LED operate current yp|‘ca IFon m m Voc =5V
Maximum 3mA
Minimum 0.2mA
Input LED turn off current - IFoft Voc =1V
Typical 0.5mA 0.75mA
Typical 1.15V
LED dropout voltage yp. VF Ir = 10mA
Maximum 1.5V
Minimum 6V 5V
Drop-out voltage* - Voc IF=10mA
Typical 8.7V 8.2V
Output —
o Minimum 5uA 3pA
Short circuit current** - Isc IF=10mA
Typical 14pA 8uA
Turn on time*** Typical Ton 0.4ms 0.8ms ICF:L==1?r(T)]OAdpF
Transfer Turn off time*** Typical Toff 0.1ms Iéi:?'&?dp':
characteristics — o :
I/O capacitance ypl.ca Ciso =P VE =0V,
Maximum 1.5pF f=1MHz
Initial 1/0 isolation resistance | Minimum Riso 1,000MQ 500V DC
Note: Recommended LED forward current Ier: 10mA.
*Drop-out voltage measurement circuit APV1121S, APV2121S, APV2111V
APV1122(A)
Ir=10mA lrF=10mA
— 1 6 —_— 1 4
O W00
2
Rv=10MQ Rv=10MQ
8_ 4 2 3
**Short circuit current measurement circuit APV1121S, APV2121S, APV2111V
APV1122(A)
IF:10mA1 6 ||==10mA1 4
— 040 ro— w040 FO————
2
T 5 @ Ri=100Q D Ri=100Q
3 4 2 3
O HFO——— FHO—mMmm—
**Turn on/Turn off time measurement circuit APV1121S, APV2121S, APV2111V
APV1122(A)
IF=10mA IF=10mA
— 1 o 6 Vour ! O fw Vour
( § 2 CL CL
3 4 2 3
O_
CL=1000pF C.=1000pF

***Turn on time

Input

1V

Output —_
Ton Toff

B RECOMMENDED OPERATING CONDITIONS

Please obey the following conditions to ensure proper relay operation and resetting.
Iltem Symbol Recommended value Unit
Input LED current I 10 mA

B For Dimensions, see page 60.
B For Schematic and Wiring Diagrams, see page 68.

B For Cautions for Use, see page 71.

H These products are not designed for automotive use.
If you are considering to use these products for automotive applications, please contact your local Panasonic Electric
Works technical representative.
For more information, see page 80.
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Photovoltaic MOSFET Driver (APV1, 2)

REFERENCE DATA

1. Drop-out voltage vs. ambient temperature

characteristics

Input current: 10mA

14

n

AN

Drop-out voltage, V
>

APV1122
\\\\\APW 121S

©

APV2121S
APV2111V

4
40 20 O 20 40 60 8085
Ambient temperature, °C

2. Short circuit current vs. ambient

temperature characteristics
Input current: 10mA

25
< N
¢ 0 HN
g N
3 \‘
= 15 N APVI122 1
3 APV1121S
h
c 10 ~—
("/:J \\
5 APV21218]
AF“V211‘1V

0
40 20 O 20 40 60 808
—— Ambient temperature, °C

3. LED operate current vs. ambient
temperature characteristics
Drop-out voltage: 5V

3
< APV2121S
E 25 APV2111V
=
o
5 2
: g
g /
3145 // s
o )
3 M S
- / e
o
// //APV1122
0.5 — APV1121S
/
0
40 20 0 20 40 60 8085

Ambient temperature, °C

4.

LED turn off current vs. ambient
temperature characteristics

Drop-out voltage: 1V

2
<
€
] 8 APV2121S
5 APV2111V
o
=
g 1
c
5 L~
a L~
4 L
05 " APVi122 |
: ///' APV1121S
—
0

-40 -20 0 20 40 60 8085
Ambient temperature, °C

5. LED dropout voltage vs. ambient

temperature characteristics

LED forward current: 5 to 50mA

1.5
>
o 1.4
g \\
g S~ ™~
3 13 \\ - 50mA
g \\\\\
° I~ IS T~30mA
Q12 ~ ~
w
o \\
N20mA
1.1 P~
OmA
1
40 -20 O 20 40 60 80 100

Ambient temperature, °C

6. Turn on time vs. ambient temperature
characteristics
LED forward current: 10mA

Load capacity: 1,000pF; output voltage: 5V
2

g 15
) APV2121S
E APV2111V
5
e 1
=]
n |1 apPvii22
L APV112]S
05 —
_——__/
0
40 20 0 20 40 60 8085

Ambient temperature, °C

7.

Turn off time vs. ambient temperature
characteristics

LED forward current: 10mA
Load capacity: 1,000pF; output voltage: 1V

0.5
0.4
[}
£
g
= 0.3
=
o
€
F 02 \
APV2121S
SN APV2111V
| |
L
APV1122
0 APV1121S

40 20 O 20 40 60 808
—— Ambient temperature, °C

8. Turn on time vs. LED forward current

characteristics

Load capacity: 1,000pF; output voltage: 5V

2

<l
L

Turn on time, ms

\

APV1122

—_—

APV2111V

0.5 \\é APV1121S—[~ APV2121S]

0
0 10 20 30 40 50
——— LED forward current, mA

60

9. Turn off time vs. LED forward current
characteristics
Load capacity: 1,000pF; output voltage: 1V

03
025
(2]
g
5
£
=
2015
3
04 APV2121S]
=~ APV2111V
0.05 — —
: APV1122
APVI121S
0 10 20 30 40 50 60

— LED forward current, mA

10.Drop-out voltage vs. LED forward current

characteristics
10

APV1122
APV1121S

@

APV21218 ™|
APV2111V

Drop-out voltage, V
(o))

0 10 20 30 40 50

— LED forward current, mA

11.Short circuit current vs. LED forward current

characteristics
100
APV1122
APV1121S
<
2 4
[0
S yAV4Rpa
3 // APV2111V
5 /
£ 10
o
£ 2
2 /
® 7
i
1
1 10 100

—— LED forward current, mA
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Solid State Relays




SSRs Technical Information

SSR Description and Circuit Configurations

Phototriac coupler

Zero-
Load Isolation type crossing Model Circuit configuration I/0 wave form (for resistive load)
function
Phototriac |
f————o0
coupler = Load voltage
1777 g . ONr—l
Input / S Output Input signal
Yes APT terminal \ 1!¢ g terminal OFF
She-- hey Load current
o——  Zero-crossing = e
X detector circuit'—
AC Phototriac
Phototriac ]
———o0
coupler = Load voltage
S Rl K ) ON——
No APT Input H v S Output Input signal OFF
terminal N Np g terminal
R S o) Load current
=
o——— f——o0
Zero-
Load Isolation type crossing Model Circuit configuration I/0 wave form (for resistive load)
function
Phototransistor =
3
,,,,, o Load voltage
) AQ1 Input E Output . ON[—
Phototransistor Yes (2A, 5A) terminal 8 terminal Input signal &eE
AQ-F | | T é Load current
Zero-crossing
detector circuit
+
AQ-G Phototriac coupler | =
= 3
AQ1 é ° Load voltage
3A. 10A Input ° 2 Output . ON———
(3A, ) terminal g & terminal Input signal Z=
AQ-8 9 E]
X = & Load current
AQ-C Zero-crossing
detector circuitl—
5 3 Load voltage
AQ-J g Sz ? ON———
Input ° = Output i
Yes AQ-A terminal g % g terminal Input signal &g
AQ-K 2 2 Load current
= %
Zero-crossing
detector circuit —
AC + Phototriac
coupler ] Load voltage
- 1]
/ 5 Triac ! ONF———
X Input Y o Output Input signal
ototriac - terminal V7 o terminal
Photot AQ-H inal 5 T 5 inal OFF
N S o Load current
=
- Zero-crossing
detector circuit
AQ-G & Phototri
(AQ1 )* Cogp?e:'ac § § Load voltage
AQ8 A 5 Triac 5 i ON
Input S +— Output Input signal
(AQ-J)* terminal N g 2 terminal OFF
AQ-A Neceoo- g '% Load current
%)
AQC L[4,
No
+ Phototriac
coupler = Load voltage
ST g ) ON——
AQ-H Input / © Output Input signal
terminal \ Y Ny [ termina OFF
DY S o Load current
=
©

* AQ1, AQ-J and AQ-A random types are available by special order.
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SSR (continued)

Zero-
Load Isolation type crossing Model Circuit configuration 1/O wave form (for resistive load)
function
<
g5
Phototransistor 3o
AQ1 ,,,,, § EE Input signal OOF’:
DC | Phototransistor — AQ-F Input 5 L o2 output
AQ-C terminal [ ¥< & b‘;ﬁ‘s’ismﬂg% terminal Load current
***** 5| 5¢
< Sq
+
Phototransistor O Input si | O’\!
| |coupler 5 ° nput signal A\
AQ-C ot 1@ - 213 OFF
- (IAC) fominal |5 < E&'S ON
i ~o z g Output condition
8 | N OFF
DC 31 5
logic | Phototransistor —
output P ¢ oN %
AQ-C g rlg Input signal —5Ef 5
. Input 2 5 Output o
(IDC) terminal E g terminal ON %
o s Output condition :l:l:
&N P OFF 2]
= —o
Zero-
Load Isolation type crossing Model Circuit configuration 1/0 wave form (for resistive load)
function
LED
+ 17T
] Phototransistor " =
ON indicator | COUPler _____ 3 3 Load voltage
Input © 2 Output ) ONT—
AC Yes OAC teIF')minaI ~ g,’ % terrr?inal Input signal OFFr
77777 o
= (% Load current
= Zero-crossing
detector circuit
5
""" =1 +
85O
[ c5 . ON
ON indicator| CouPler _____ s8 Input signal O:E:FF
z ]
DC — OoDC Input load A$S Output Load current
terminal transistor | 3 terminal
83
<5 5
Phototransistor -
LED
T Vee
Phototransistor e ) Oljl‘
T 5 S ON indicator Output Input signal -
— IAC Input £ terminal OFF
terminal | § _ 4
| [ S Output signal a
DQ Ground
logic
output LED Vee
Phototransistor i ' b
T S L ON indicator Output Input signal OFF
—_ Input terminal
te?minal [ X o
"""" Outputsignal wo | [
Ground
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Principle of Operation

SSR Switching Characteristics

1.SSR for AC Loads

(1) Zero-crossing SSR

The zero-crossing SSR uses a
phototransistor or phototriac coupler to
isolate the input from the output (see the
circuit configuration on the previous
page). When the input signal is activated,
the internal zero-crossing detector circuit
triggers the triac to turn on as the AC load
voltage crosses zero.

The load current is maintained by the
triac’s latching effect after the input signal
is deactivated, until the triac is turned off
when the load voltage crosses zero. The
following describes voltage and current
wave forms for different types of loads:

* Resistive loads

Since resistive loads cause no phase
shift between the voltage and current, the
triac turns on when the AC load voltage
crosses zero after the input signal is
activated. The SSR turns off when the
AC load voltage crosses zero and the
load current is turned off after the input
signal is subsequently deactivated.

* Inductive loads

The SSR turns on when the load voltage
crosses zero after the input signal is
activated. It turns off when the load
current subsequently crosses zero after
the input signal is deactivated. A phase
difference between the voltage and
current may supply a transient spike to
the SSR when it is turned off. While the
snubber circuit absorbs this spike, an
excessively large spike may result in a
dv/dt error in the SSR’s internal triac.

* Resistive loads

AC load voltage

Input voltage

SSR
output voltage

Load current

Load voltage

Input voltage

SSR
output voltage

Load current J /] 7 a J a

Load voltage

Input voltage

SSR
output voltage

Load current

(2) Random type SSR

Random type SSR uses a phototriac
coupler to isolate the input from the
output. When the input signal is
activated, the output immediately turns
on, since there is no zero-crossing
detector circuit. The load current is
maintained by the triac’s latching effect
after the input signal is deactivated, until
the AC load voltage crosses zero.

2. SSR for DC Loads

The SSR for DC loads uses a
phototransistor coupler to isolate the
input from the output. The output
immediately responds to the input, since
the phototransistor coupler directly turns
the output transistor ON or OFF.

3. 1/0 Relays

(1) Input modules (Types IAC and IDC)
Interface SSRs have an input which is
completely isolated from the output with a
phototransistor coupler. This type of SSR
outputs a logic signal that corresponds to
the input signal. Two basic types are
available: an IAC with an AC input, and
an IDC with a DC input.

(2) Output modules (Types OAC and
ODC)

The OAC type output module employs a
circuit configuration identical to that of the
zero-crossing SSR for AC loads; the
ODC type output module employs a
circuit configuration identical to that of the
SSR for DC loads.

312
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Terminology of P

nototriac Coupler/AQ-H

Term

Symbol Description

LED forward current

Current that flows between the input terminals when the input diode is forward

Ie biased.

Input side LED reverse voltage VR Reverse breakdown voltage between the input terminals.
Peak forward current Irp Maximum instantaneous value of the forward current.
LED dropout voltage Ve Dropout voltage between the input terminals due to forward current.
- : Maximum voltage with repeatability that can be applied continuously between
Repetitive peak OFF-state voltage \/orm the output terminals.
ON-state RMS current IrRsw) Ef‘fe(l:tlve current value, based on (lie3|gnated conditions, that can flow
continuously between output terminals.
Maximum current, without repeatability, that is based on designated conditions.
Output side Non-repetitive surge current Irsm | Normally this is expressed as the wave height value of one power frequency
current sinusoidal cycle.
Peak ON-state voltage Vi Effective value _of the voltage d_rop_ when a regulated load current flows between
the output terminals when device is on.
. Current that flows to output when a regulated load voltage is applied between
Peak OFF-state current Ior the output terminals when device is off.
Current flow when LED current is augmented and output is on, when regulated
Trigger LED current IFr power supply voltage and load has been connected between the output
terminals.
. Load current to maintain on state after output terminals have been turned on
Holding current IH ) L
based on designated conditions.
Critical rate of rise of OF F-state voltage | dv/dt Outp_u.t terminals do not go to the on state from the off state based on designated
Electrical conditions.
Characteristics In the zero-cross method, when input is turned on, the maximum voltage value
Zero-cross voltage Vzc ]
when the output terminals turn on.
Turn on time Ton Delay time until the output switches on after a designated LED current is made to
flow through the input terminals.
1/0 capacitance Ciso [ Capacitance between the input and output terminals.
/O isolation resistance Riso Resistance between terminals (input and output) when a specified voltage is

applied between the input and output terminals.

ds_x61_en_ssr_technical_information: 310309J
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Terminology of SSR

Term

Description

Control voltage

Input voltage necessary for normal SSR operation under the specified temperature conditions.

Activation voltage

Threshold at which the output turns on as the control voltage is gradually increased with the
specified voltage applied to the loaded output.

Threshold at which the output turns off as the control voltage is gradually decreased with the

Input side Recovery voltage specified voltage applied to the loaded output.
Input impedance Resistance of the current limiting resistor used in the SSR input side.
Input line voltage Input voltage at which an input module SSR operates normally.
Input current Input current at which an input module SSR operates normally.
Max. load current Maximum continuous current allowable across the SSR output terminals under the specified
' heat dissipation and ambient temperature conditions. AC current is specified in RMS units.
Load voltage Output s_upply voltage range in which the SSR operates normally. AC voltage is specified in
RMS units.
Logic supply voltage/current Supply voltage/current range in which an input module SSR operates normally.
Maximum non-repetitive load current allowable under the specified heat dissipation and
Non-repetitive surge current ambient temperature conditions. In general, it is given by the peak value of a single cycle of
sinusoidal commercial AC current.
“OFF-state” leakage current Current t_hat flows in the SSR outpl_Jt circuit w_hen the specified supply voltage is applied to the
output with no control voltage applied to the input.
“«ONL » Output voltage drop caused by a specified load current supplied to the SSR output which is
Load side ON-state” voltage drop turned on by a specified input control voltage. AC voltage is specified in RMS units.
Min. load current Minimum load current at and above which the SSR operates normally under the specified
' temperature conditions. AC load current is specified in RMS units.
Output stage breakdown voltage | Maximum voltage that can be applied across the output and ground of an input module SSR.
Max. load current Maximum current allowable for the output circuit of an input module SSR.
Maximum repetitive voltage which can be continuously applied across the SSR output
Repetitive peak voltage. max terminals. In general, a voltage of more than 400 V AC is used for 100 V AC applications, and
P P ge. ' more than 600 V AC for 200-250 V AC applications, to absorb supply voltage variations or on/
off surges.
SSRs may turn on if a turn-off voltage with a steep rising edge is applied. This phenomenon is
Critical turn-off voltage rise ratio | called “dv/dt turn on.” Critical turn-off voltage rise ratio refers to the maximum turn-off voltage
rise ratio at and below which the SSR remains turned off.
Operate time, max. Time until the SSR output turns on after the specified control voltage is applied to the input.
Release time, max. ;Ir-ml;r)r:ﬁ until the SSR output turns off after the specified control voltage is removed from the
) . Resistance measured with a specified voltage applied across the input and output, or across
Insulation resistance p
the input or output and frame ground.
Breakdown voltage Maximum voltage below which no dielectric breakdown occurs when applied for 1 minute
9 across the same test points as those used for insulation resistance testing.
Functional: The device sustains no damage and meets the specifications if it is exposed to
- S . vibration with its magnitude not exceeding this threshold during transit or installation.
Electrical Vibration resistance ) X o A
Characteristics Destructive: Closed contacts of a relay remain closed for the specified time period if it is

exposed to vibration with its magnitude not exceeding this threshold during operation.

Shock resistance

Functional: The device sustains no damage and meets the specifications if it is exposed to
physical impact with its magnitude not exceeding this threshold during transit or installation.
Destructive: Closed contacts of a relay remain closed for the specified time period if it is
exposed to physical impact with its magnitude not exceeding this threshold during operation.

Ambient temperature

Ambient temperature range over which the SSR operates normally under the specified heat
dissipation and load current conditions.

Storage temperature

Ambient temperature range over which an SSR can be safely stored for extended periods
without sustaining damage or performance degradation.
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Cautions For Use of Phototriac Coupler/AQ-H

SAFETY WARNINGS

* Do not use the product under conditions
that exceed the range of its
specifications. It may cause overheating,
smoke, or fire.

* Do not touch the recharging unit while
the power is on. There is a danger of

electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
relay (including connecting parts such as
the terminal board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly. Erroneous
connections could lead to unexpected
operating errors, overheating, or fire.

Cautions for Use

1. Applying stress that exceeds the
absolute maximum rating

If the voltage and current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the excessive
voltage and current. In extreme cases,
wiring may melt, or silicon P/N junctions
may be destroyed.

As aresult, the design should ensure that
the absolute maximum ratings will never
be exceeded, even momentarily.

2. Derating

Derating is absolutely imperative for
reliable design and is an essential factor
in determining product life. Therefore, be
sure to amply derate the maximum rated
values when designing a system. Since it
is important to derate in accordance with
the type of relay, conditions for use, and
environment, please be sure to conduct
tests using actual equipment. Also, if
there is a possibility that, due to a quality
problem, this product might have a great
effect on human life or property, do take
product liability into consideration by
being sure to take even extra leeway
against the maximum rated value and
implement safety measures such as the
construction of redundant circuits.

3. The phototriac coupler is designed
solely to drive a triac. As a condition,

the triac must be powered beforehand.

4. The internal IC could be damaged if
a short forms between the 1/0
terminals while the phototriac coupler
and AQ-H SSR are powered.

5. Output spike voltages

1) The figure below shows an ordinary
triac drive circuit. Please add a snubber
circuit or varistor, as noise/surge on the
load side could damage the unit or cause
malfunctions.

<Phototriac coupler SOP4, DIP4>

© @)

<AQ-H>
1 8
— 0 o
@ o—2 VL(AC)
3 6
o— O
o2 B o

Note: Connection of an external resister, etc., to
terminal No. 5 (gate) is not necessary.
2) Clamp diode can limit spike voltages at
the load side. However, long wires may
cause spike voltages due to inductance.
It is recommended to keep wires as short
as possible to minimize inductance.
3) Output terminals may become
conductive when a sudden voltage rise is
applied, although the input power is not
applied. This may occur even if voltage
rise between terminals is less than the
repetitive peak OFF-state voltage.
Therefore, please perform sufficient tests
with actual conditions.
4) When controlling loads using zero-
cross voltage types in which the voltage
and current phases differ, since the triac
sometimes does not turn on regardless of
the input state, please conduct sufficient
tests using actual equipment.
6. Recommended input current value
Ir=20 mA
7. Important Notes for Mounting
1) Temperature rise in the lead portion is
highly dependent on package size. If
multiple different packages are mounted
on the same board, please check your
board beforehand in an actual product,
ensuring that the temperature conditions
of the phototriac coupler fall within the
parameters listed.
2) If the mounting conditions exceed the
conditions recommended above, strength
of the resin used will decrease and
inconsistencies of the thermal expansion
coefficients in the component materials
will increase greatly. This can cause
package cracking and breakage of the
bonding wires. Please contact us for
consultation.
8. Cleaning
The phototriac coupler and AQ-H SSR
are forms an optical path by coupling a
light-emitting diode (LED) and
photodiode via transparent silicon resin.
For this reason, unlike other directory
element molded resin products (e.g.,

MOS transistors and bipolar transistors),
avoid ultrasonic cleaning if at all possible.
We recommend cleaning with an organic
solvent. If you cannot avoid using
ultrasonic cleaning, please ensure that
the following conditions are met, and
check beforehand for defects.
* Frequency: 27 to 29 kHz
* Ultrasonic output:
No greater than 0.25 W/cm2
* Cleaning time:
No longer than 30 s
* Cleanser used: Asahiklin AK-225
* Other: Submerge in solvent in order to
prevent the PCB and elements from
being contacted directly by the
ultrasonic vibrations.
Note: Applies to unit area ultrasonic output for
ultrasonic baths.
9. Transportation and storage
1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.
2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the performance. The following storage
conditions are recommended:
» Temperature: 0 to 45°C 32 to 113°F
* Humidity: Less than 70% R.H.
» Atmosphere: No harmful gases such as
sulfurous acid gas, minimal dust.
3) Storage of SOP type
Phototriac couplers implemented in SO
packages (SOP 4-pin type) are sensitive
to moisture and come in sealed moisture-
proof packages. Observe the following
cautions on storage.
« After the moisture-proof package is
unsealed, use the devices as soon as
possible (use within 1 month = 45°C
113°FI70% R.H.).
« If the devices are to be left in storage
after the moisture-proof package has
been unsealed, keep them in another
moisture-proof bag containing silica gel
and use within 3 months.
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10. Soldering

1) When soldering PC board terminals,
keep soldering time to within 10 s at
260°C 500°F.

2) When soldering surface-mount
terminals or SO package, the following
conditions are recommended.

(1) IR (Infrared reflow) soldering method

Ts

1 +
t t:

T1 =150 to 180°C 302 to 356°F
T2 =230°C 446°F

T3 = 250°C 482°F or less
t1=60to 120 s or less

t2=30s orless

(2) Soldering iron method

Tip temperature: 350 to 400°C 662 to
752°F

Wattage: 30 to 60 W

Soldering time: within 3 s

(3) Others

Check mounting conditions before using
other soldering methods (DWS, VPS,
hot-air, hot plate, laser, pulse heater, etc.)
» The temperature profile indicates the
temperature of the soldered terminal on
the surface of the PC board. The ambient
temperature may increase excessively.
Check the temperature under mounting
conditions.

* When using lead-free solder we
recommend one with an alloy
composition of Sn3.0Ag0.5Cu. Please
consult us regarding details such as
soldering conditions.

11. The following shows the packaging format

1) Tape and reel (Phototriac coupler)

mm inch

Type

Tape dimensions

Dimensions of paper tape reel

Tractor feed holes
1.55+0.05 dia.
061+.002 dia.

0.3+0.05
012+.002

Direction of picking

7.2+0.1
284+.004

1.75+0.1
069+.004

& NN

T T T

| 5.5+0.1
.

>
1475011
8

SO package

Device mounted

5

21+0.8

B27=051 0.1 dia

3.150=.039 dia

72004
| J\ 1852004 4757012

4-pin type

on tape
2.8+0.3
110+.012

~12+0.1 1
472+.004

(1) When picked from 1/2-pin side: Part No. APTOOOOSX (Shown above)
(2) When picked from 3/4-pin side: Part No. APTOOOOSZ

1.55+0.1 dia.
061=+.004 dia

12+0.3
AN
4+0.1

157+.004

20,
079+.004

13+0.5 dia. U
512020 dia. 14+15 | ||

[ f 250+2 dia.
9.843+.079 dia.
80+

1 dia.
50+.039 dia

2:0.5

551+.059 !

079=+.020

Tractor feed holes
1.5%" dia.
.059 dia

0.3+0.05
| 012+.002

4+0.1
157+.004

Direction of picking

10.210.1
402+.004 5.5+0.
217+

[N

N

L

Device mounted §
DIP on tape O

T

4-pin type

b
SIS

GliE

o
ow

<12:0.1 —f—
472+.004

(1) When picked from 1/2-pin side: Part No. APTOOOOAX
(2) When picked from 3/4-pin side: Part No. APTOOOOAZ

1.55+0.1 dia.
o]

< 2+0.1
079+.004 61+.004 dia.

Tractor feed holes
1.5%"dia.

.059¢* dia.

Direction of picking

21108
827-.051 0.1 dia,
3.150+.039 dia

1.7520.1
10.120.1 0.1
400+.004 069004

RN

=

& NN

—a

T T
1

{TD}:

IS

DIP

Device mounted \ | O |m|

T\

on tape

6-pin type

7.5=0.
295:.004
' 16:0.3
9.2:0.1  630+.012
362+.004 l

/

1220, 1— ] 420.1
472+.004 210‘,1_-‘
079:.004

(1) When picked from 1/2/3-pin side: Part No. APTOOOOAX
(2) When picked from 4/5/6-pin side: Part No. APTOOOOAZ

1.620.1 dia.

157+.004 063:.004 dia.

13+0.5 dia.

[ 30022 dia.
[ 11:8112.079 dia
8

dia.
0-.039 dia

at

512020 dia. 53220 ]

689+.079

2:6.5

T 079+.020
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mm inch

Type Tape dimensions Dimensions of paper tape reel
Tractor feed holes Direction of picking
050 oo 401 52591 150
——"5759-00 0595 dia 1‘57 004 507004 .OGT o
|
VN N N S N PN N }
} 11.5:01
jl = 45300
DIP 2 [ | | 1o
4-pin wide H Toger 049
terminal type ) '47? 21.0:08
Device mounted T = 807-031
on tape \ ;}090?:‘ d}ia.d
-7 1.6°7 dia 9379 dia
o2 12,020 2.0:01 SB00t of
146 - 455004 G79-004 .063-%% dia
(1) When picked from 1/4-pin side: Part No. APTOOOOWAY
(2) When picked from 2/3-pin side: Part No. APTOOOOWAW 100T‘ di
<! dia.
3.937+%% dia
;l'rgcut%feed holes Direction of picking 1 7501
.5'" dia. —_— .75+ 330+
=005 002 i 4.0 9.2:01 "
- 90-?2 > .0598™ dia. 17-00 5008 .069 12.992:0
I
VN N NN PN N NP
[ [ [ [ [ [ [ [ [ \
11,50 13:° dia.
453004 512:0% dia,
Tl psseo | 1700
DIP ) 24,0 1.00407 067+
6-pin wide o 94
terminal type 771 ae
Device mounted
on tape
| 4.3:02 1.6:01 di
. 12.0:01 2 001 601 dia.
169 I 45 5% 00 Gr9-00 0632 dia
(1) When picked from 1/6-pin side: Part No. APTOOOOWAY
(2) When picked from 3/4-pin side: Part No. APTOOOOWAW
2) Tape and reel (AQ-H) mm inch
Type Tape dimensions Dimensions of paper tape reel
Direction of picking
Taclorfeeaoles 401 101s01 17520 21:08
553000 G 167-004 40000y  069-004 —
I ] \ 80=1 dia.
G A& 6 % N N NI N 3.150+.039 dia.
T_ T _I% T T \
— 7.5+0.1 ‘
= 295=.004 003 o750
) . & - o [ 300=2 dia.
8-pin SMD Device mounted :I, [¢) i _14?(5%:06234 630=012 T 1‘9%121 %9 dia
type on tape ] l =01 gowzjodig.39 g
l—12+0.1—1}<2:0.1 1.55:0.1 dia. pumberde
4.5:03 472:.004 ~+ 079=.004 061+.004 dia H—
177+.012
. . 13:0.5 dia.
(1) When picked from 1/2/3/4-pin side: Part No. AQHOOOOAX (Shown above) 5124026 dia o
(2) When picked from 5/6/8-pin side: Part No. AQHOOOOAZ d76=20 ||| 2:05
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3) Tube

(1) Devices are packaged in a tube as pin
No. 1 is on the stopper B side. Observe
correct orientation when mounting them
on PC boards.

(SOP type)
(€
& =N\ l} &
\ StopperB (green) StopperA (gray) /
(DIP type)
Stopper B Stopper A

[ - >)’ - Alﬂm
13. Applying stress that exceeds the
absolute maximum rating
If the voltage and current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the excessive
voltage and current. In extreme cases,
wiring may melt, or silicon P/N junctions
may be destroyed.
As a result, the design should ensure that
the absolute maximum ratings will never
be exceeded, even momentarily.

14. Standard Chart

AV s
File No. EU191218 Nr.40011542 Nr.40011542
(Standard No.) (UL1577) (EN60747-5-2) (EN60950)
APT1211S Q Q @]
APT1221S Q (@] @]
APT1231S Q Q Q
APT1211(W)(A) o) o) 0
APT1221(W)(A) o) o) 0
APT1231(W)(A) o) ) 6)
APT1212(W)(A) o) o) 0
APT1222(W)(A) o) o) 0
APT1232(W)(A) 0 0 0
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Cautions for Use of SSR

SAFETY WARNINGS

* Do not use the product under conditions
that exceed the range of its
specifications. It may cause overheating,
smoke, or fire.

* Do not touch the recharging unit while
the power is on. There is a danger of
electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
relay (including connecting parts such as
the terminal board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly. Erroneous
connections could lead to unexpected
operating errors, overheating, or fire.

Cautions for Use

1. Regarding output noise surge
protection

(1) AC Qutput Type

A high noise surge voltage applied to the
SSR load circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use a
varistor across the SSR output.

Load
power
supply

SSR

@ Load %
\

@ Varistor

Note: AQ-F solid-state relay output terminals are
numbered (8) and (12).

(2) DC Output Type

When the SSR is loaded with an
inductive load, such as a solenoid
contactor, motor, or solenoid valve, use a
counter-EMF suppression diode across

the load.
@
Load

SSR power

T supply
@

2. When used for the load less than
rated

An SSR may malfunction if it is used
below the specified load. In such an
event, use a dummy resistor in parallel
with the load.

Ro (dummy resistor)

SSR power

Load Specifications

Tvpe Load
yp current

AQ-G  All models 20 mA
AQ-1 AC output type 50 mA
DC output type 5mA

100 V type 25 mA

AQ8 200V type 50 mA
AC output type 50 mA

AQF e output type 5mA
AQ-J  All models 50 mA

Tvpe Load

P current

AQ-A  All models 100 mA

AQ-K  All models 100 mA
100 V type with AC output 10 mA

AQ-C 200 V type with AC output 20 mA
DC output type 1 mA

110 AC output module 50 mA
relays  DC output module 5mA

3. Noise and surge protection at the
input side
A high noise surge voltage applied to the
SSR input circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use C or
R noise absorber in the input circuit.

H

®
Control J+ B

voltage —C SSR

source “' -
@

4. When the input terminals are
connected with reverse polarity

Tyoe If the polarity of the input control
P voltage is reversed
AQ1,
28:5 Reversing the polarity will not cause
AQ-A‘ damage to the device, due to the
AQ-KY presence of a protection diode, but the
AQ-J device will not operate.
1/O relay
AQ-H Reversing the polarity may cause
AQ-G’ permanent damage to the device. Take
AQS ’ special care to avoid polarity reversal
AQ—é or use a protection diode in the input
circuit.

5. In the case of operating voltage
containing ripple

If the SSR control voltage contains ripple,
the peak of the ripple should not exceed
the maximum rated control voltage, and
the bottom of the ripple should exceed
the minimum rated control voltage.

Y]

Peak ripple voltage

Valley ripple voltage

oV

6. Cleaning solvents compatibility

Dip cleaning with an organic solvent is
recommended for removal of solder flux,
dust, etc. If ultrasonic cleaning must be
used, the severity of factors such as
frequency, out power and cleaning
solvent selected may cause loose wires
and other troubles.

Please make sure these conditions
before use.

7. Transportation and storage

1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

» Temperature: 0 to 45°C 32 to 113°F

* Humidity: Less than 70% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

8. Others

(1) If an SSR is used in close proximity to
another SSR or heat-generating device,
its ambient temperature may exceed the
allowable level. Carefully plan SSR
layout and ventilation.

(2) Soldering to SSR terminals should be
completed within 5 seconds at 260°C.
(3) Terminal connections should be made
by referring to the associated wiring
diagram.

(4) For higher reliability, check device
quality under actual operating conditions.
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Cautions for Use of SSR

Snubber Circuit

1. Reduce dv/dt

An SSR used with an inductive load can
accidentally fire due to a high load
voltage rise rate (dv/dt), even though the
load voltage is below the allowable level
(inductive load firing).

Our SSRs contain a snubber circuit
designed to reduce dv/dt (except AQ-H).

2. Selecting the snubber constants

1) C selection

The charging coefficient tau for C of the

SSR circuit is shown in formula @
1=(RL+R) x C -==-n-mmmmm- Q)

By setting formula ) so that it is below

dv/dt value you have:
C=0.632Va/((dv/dt) x (R.+R)) ----- @

By setting C = 0.1 to 0.2 pF, dv/dt can be
controlled to between nV/us and n+V/us
or lower. For the condenser, use either an
MP condenser metallized polyester film.
For the 100 V line, use a voltage between
250 and 400 V, and for the 200 V line,
use a voltage between 400 and 600 V.

2) R selection

Load
power
supply

SSR

®

AN

Snubber circuit

If there is no resistance R (the resistance
R controls the discharge current from
condenser C), at turn-on of the SSR,
there will be a sharp rise in dv/dt and the
high peak value discharge current will
begin to flow. This may cause damage to
the internal elements of the SSR.

Therefore, it is always necessary to insert
a resistance R. In normal applications, for
the 100 V line, have R = 10 to 100 2 and
for the 200 V line, have R = 20 to 100 Q.
(The allowable discharge current at turn-
on will differ depending on the internal
elements of the SSR.) The power loss
from R, written as P, caused by the
discharge current and charging current
from C, is shown in formula 3 below.
For the 100 V line, use a power of 1/2 W,
and for the 200 V line, use a power above
2W.

P=Cx\2/,§xf ®

f = Power supply frequency

Also, at turn-off of the SSR, a ringing
circuit is formed with the capacitor C and
the circuit inductance L, and a spike
voltage is generated at both terminals of
the SSR. The resistance R serves as a
control resistance to prevent this ringing.
Moreover, a good non-inductive
resistance for R is required. Carbon film
resistors or metal film resistors are often
used. For general applications, the
recommended values are C = 0.1 uF and
R =20 to 100 Q. There are cases of
resonance in the inductive load, so the
appropriate care must be taken when
making your selections.

Thermal Design

SSRs used in high-reliability equipment
require careful thermal design. In
particular, junction temperature control
has a significant effect on device function
and life time. The rated load current for
board-mounting SSRs is defined as the
maximum current allowable at an
ambient temperature of 40°C (30°C) and
under natural cooling. If the ambient
temperature exceeds the SSRs derating
temperature point (20°C to 40°C,
depending on SSR), load current derating
in accordance with the load current vs
temperature diagram becomes
nesessary. If adjacent devices act as heat
sources, the SSR should be located more
than 10 mm away from those devices.
SSRs with a 5 A rating or more must be
used with the dedicated heat sinks listed
in Table 1 or equivalents. To ensure

adequate thermal conduction, apply
thermal conductive compound (Toshiba
silicone YG6111, TSK5303 or alternate)
to the SSR’s mounting surface. For

Table 1. Dedicated on-board heat sinks

information on external heat sinks for our
SSRs and their mounting method, refer to
“Data and Cautions for Use for respective
relay”.

Load current Type Heat sink
0 10 A AQ10A2-ZT4/32V DC AQ-HS-5A
AQP-HS-J10A
AQP-HS-J10A (for AQ-J)
10A AQ-J (104) AQP-HS-SJ10A (for AQ-J)*
AQP-HS-SJ20A*
AQP-HS-J10A
_ _ AQP-HS-J10A (for AQ-J)
15A AQ-A (15A), AQ-J (154) AQP-HS-SJ10A (for AQ-J)*
AQP-HS-SJ20A*
AQP-HS-J10A
20A AQ-J (25A) AQP-HS-SJ10A (for AQ-J)*
AQP-HS-SJ20A*
251040A | AQ-A (25A) AQP-HS-30/40A
25A AQ-J (25A) AQP-HS-J25A
40A AQ-A (40A) AQP-HS-J25A

*It is possible to mounting on the DIN rail.

Protection Circuit
High-reliability SSR circuits require an
adequate protection circuit, as well as
careful study of the characteristics and
maximum ratings of the device.

1. Over-Voltage Protection

The SSR load power supply requires
adequate protection against over-voltage
errors from various causes. The methods
of over-voltage protection include the
following:

(1) Use devices with a guaranteed
reverse surge withstand voltage
(controlled avalanche devices, etc.)

(2) Suppress transient spikes

Use a switching device in the secondary
circuit of a transformer or use a switch
with a slow opening speed.

(3) Use a surge absorption circuit

Use a CR surge absorber or varistor
across the load power supply or SSR.
Special care must be taken so power on/
off surges or external surges do not
exceed the device’s rated load voltage. If
a surge voltage exceeding the device’s
rated voltage is anticipated, use a surge
absorption device and circuit (e.g. a ZNR
from Panasonic Electronic Devices Co.,
Ltd.).

320
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Cautions for Use of SSR

Choosing the Rated Voltage of the

ZNR

(1) Peak supply voltage
) Supply voltage variation

(4) Tolerance of rated voltage (10%)

For application to 100 V AC lines, choose

a ZNR with the following rated voltage:
(1) x(2) x (3) x (4) =

0.8 dia.

i
1

D: 17.5 dia. max.

(2
(3) Degradation of ZNR characteristic (100x2) x1.1x1.1x1.1 = 188 (V) 031 diar || || 30 max 689 dia max.
(1 mA£10%) Tomn " e
H: 20.5 max.
807 max
W: 7.5+1
*WL* L*l L« (?ngrﬁfh%i?
Example of ZNR (Panasonic Electronic Components)
Varisto voltage Max. allowable circuit Max. control gﬂg_eaggggg Withstanding energy Withstanding sur(gselzc;rznt E;i‘:ﬁ?ﬁgg
Types voltage voltage power (10/1000ys) (2ms) 1time 2timue (Reference)
VImA (V) ACrms (V) DC (V) V50A (V) (W) W) ) (A) (A) @1KHz (pF)
ERZV14D201 | 200 (185 to 225) 130 170 340 0.6 70 50 6,000 5,000 770
ERZV14D221 | 220 (198 to 242) 140 180 360 0.6 78 55 6,000 5,000 740 [0}
ERZV14D241 | 240 (216 to 264) 150 200 395 0.6 84 60 6,000 5,000 700 E
ERZV14D271 | 270 (247 to 303) 175 225 455 0.6 99 70 6,000 5,000 640 2
ERZV14D361 | 360 (324 to 396) 230 300 595 0.6 130 90 6,000 4,500 540 %
ERZV14D391 | 390 (351 to 429) 250 320 650 0.6 140 100 6,000 4,500 500 2
ERZV14D431 | 430 (387 to 473) 275 350 710 0.6 155 110 6,000 4,500 450
ERZV14D471 | 470 (423 to 517) 300 385 775 0.6 175 125 6,000 4,500 400
ERZV14D621 | 620 (558 to 682) 385 505 1,025 0.6 190 136 6,000 4,500 330
ERZV14D681 | 680 (612 to 748) 420 560 1,120 0.6 190 136 5,000 4,500 320

2. Over-Current Protection

An SSR circuit operated without over-
current protection may result in damage
to the device. Design the circuit so the
device’s rated junction temperature is not
exceeded for a continuous overload
current.

(e.g. Surge current into a motor or light
bulb)

The surge-on current rating applies to
over-current errors which occur less than
several tens of times during the service
life of a semiconductor device. A
protection coordination device is required
for this rating.

Methods of over-current protection
include the following:

(1) Suppressing over-currents

Use a current limiting reactor in series
with the load power supply.

(2) Use a current shut-off device

Use a current limiting fuse or circuit
breaker in series with the load power

supply.

Example of executing fuse selection
of over-current protection cooperation

1,000
=
g
o =
R = =
%; AQR (15A type)
- 11771
39 SR T TTHHNHRIS (fuse 15A)
82 - NHR10 (fuse 10A)
')

(A peak) 10

1 0 100 7,000

— No. of cycles at 60Hz

Load Type Description

1. Heaters (Resistive Load)

The SSRis best suited to resistive loads.
Noise levels can be drastically lowered
with zero-crossing switching.

2. Lamps

Tungsten or halogen lamps draw a high
inrush current when turned on
(approximately 7 to 8 times the steady-
state current for zero-crossing SSRs;
approximately 9 to 12 times, in the worst
case, for random type SSRs). Choose an
SSR so the peak of the inrush current
does not exceed 50% of the SSR surge-
on current.

3. Solenoids

AC-driven solenoid contactors or
solenoid valves also draw inrush current
when they are activated. Choose an SSR
such that the peak of the inrush current
does not exceed 50% of the SSR surge-
on current. For small solenoid valves and
AC relays in particular, a leakage current
may cause the load to malfunction after
the SSR turns off. In such an event, use a
dummy resistor in parallel with the load.

» Using an SSR below the Specified Load

Dummy resistor

=

Load power
supply

SSR Output

ds_x61_en_ssr_technical_information: 010209J
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Cautions for Use of SSR

4. Motors

When starting, an electric motor draws a
symmetrical AC starting current some 5
to 10 times the steady-state load current,
superimposed on a DC current. The
starting time during which this high
starting current is sustained depends on
the capacities of the load and load power
supply. Measure the starting current and
time under the motor’s actual operating
conditions and choose an SSR so the
peak of the starting current does not
exceed 50% of the SSR surge-on
current. When the motor load is
deactivated, a voltage exceeding the load
supply voltage is applied to the SSR due
to counter-EMF. This voltage is
approximately 1.3 times the load supply
voltage for induction motors, and
approximately 2 times that for
synchronous motors.

* Reversible Motor Control

When the direction of motor rotation is
reversed, the transient current and time
required for the reversal far exceed those
required for simple starting. The
reversing current and time should also be
measured under actual operating
conditions.

For a capacitor-starting, single-phase
induction motor, a capacitive discharge
current appears during the reversal
process. Be sure to use a current limiting
resistor or reactor in series with the SSR.
Also, the SSR should have a high
marginal voltage rating, since a voltage
twice as high as the load supply voltage
develops across the SSR in the reversal
process. (For reversible control on a 100
V AC line, use SSRs with a 200 V rating;
for use on a 200 V AC line, contact your
nearest our representative for further
information.)

For reversible motor control, carefully
design the driver circuit so the forward
and reverse SSRs do not turn on at the
same time.

Transistor-driven reversible motor
control circuit

Load power supply

T e
SSR (for
forward

s
ZNR

rotation)
@- O

Flip-flop |
or manual
switch

CENNC)

SSR, (for,
reverse
rotation)

. o

p—] Single-ph:
MW—"induction motor
Rs

5. Capacitive Load

A capacitive load (switching regulator,
etc.) draws an inrush current to charge
the load capacitor when the SSR turns
on. Choose an SSR so the peak of the
inrush current does not exceed 50% of
the SSR surge-on current. A timing error
of up to one cycle can occur when a
switch used in series with the SSR is
opened or closed. If this is a problem, use
an inductor (200 to 500 uH) in series to
the SSR to suppress dv/dt error.

L
C—

6. Other Electronic Equipment

In general, electronic equipment uses
line filters in the primary supply circuit.
The capacitors used in the line filters may
cause the SSR to malfunction due to dv/
dt turn on when the equipment is turned
on or off. In such an event, use an
inductor (200 to 500 pH) in series with
the SSR to suppress dv/dt turn on.

Oo—0"0

Load Inrush Current Wave and Time

(1) Incandescent Lamp Load

(2) Mercury Lamp Load
i/io]3 times

[ ] M—

Approx. 1/3 second

Inrush current/rated current:
i/io]10 to 15 times

(4) Motor Load i/io]5 to 10 times

LMW i

The discharge tube, transformer, choke coil,
- capacitor, etc., are combined in common
discharge lamp circuits. Note that the inrush
current may be 20 to 40 times, especially if
the power supply impedance is low in the
high power factor type.

(5) Solenoid Load
i/i0]10 to 20 times

Contacts

(3) Fluorescent Lamp Load
i/io]5 to 10 times

L

=
=
=
-— 5

5 minutes

0.2 to 0.5 second

Steady
Starting state  Braking
(B

« Conditions become more harsh if plugging or inching
is performed since state transitions are repeated.

» When using a relay to control a DC motor and brake,
the on time inrush current, steady-state current and
off time brake current differ depending on whether
the load to the motor is free or locked. In particular,
with non-polarized relays, when using from B contact
of from contact for the DC motor brake, mechanical
life might be affected by the brake current.
Therefore, please verify current at the actual load.

i
0.07
™ t0 0.1 second

Note that since inductance is great,
the arc lasts longer when power is cut.
The contact may become easily worn.

|
|

e
1 to 2 cycles

(for high power factor type)

(6) Electromagnetic Contact Load
i/io]3 to 10 times

(1/60 to 1/30 seconds)

10 seconds
or less

(7) Capacitive Load
ii0]20 to 40 times

1/2 to 2 cycles (1/120 to 1/30 seconds)
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Cautions for Use of SSR

SSR Driving Circuits

1. Relay Driver

€]

Load power a
supply

+VecO—o0 o0——® +
Relay contacts

71;@,

SSR

2. NPN Transistor Driver

Load power e @
supply

+VecO——— @ +

@ —
O—i;N Transistor

JL

3. PNP Transistor Driver

Load power e @
supply
@
SSR
+Vee ® +
O—J o
U
PNP Transistor

4. TTL/DTL/IC Driver

Load power e @®
supply
@

SSR

+VecO—— 0 +

TTL, DTL, IC

5. C-MOSI/IC Driver
(1) SSR fires when IC output is HIGH:

Load power e ®
supply
@
SSR
+Veec O @ +
@ —
C-MOS, IC

(2) SSR fires when IC output is LOW:
S
@
+Vee @ SSR
@+

C-MOS, IC

L

6. Self Sustaining Circuit Using SSR

7. Driving with a Shared Supply

8. SSRs Used in Series

Vee —/\W\ e Vee
@+ @ @ D
S Y v [ Losa |—o
SSR 7NR Load power sSW SSR |
supply ssR ZNR Is_ggglyower ~ ZNR
@a— © o— @
-—C @ — @ ’e) } Load power
supply
e+ @
B A Terminal A: ON input pulse SSR Z ZNR
Terminal B: OFF input pulse
- o 0
Ve
Phototriac Coupler, AQ-H Solid State Relay Driving Circuits
1. NPN Transistor Driver
1) Phototriac Coupler 2) AQ-H Solid State Relay
+Vee
WL o+ @ = @+
Load power Load power
supply supply
e— © - @
NPN Transistor NPN Transistor
I JL
* Phototriac coupler and AQ-H is current driving type.
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Phototriac Coupler/AQ-H Application
Examples

Typical Applications

1. Temperature control for heater control

R Triac
: Heater load

M\ o+ @ l
Input i i C
power Phototriac =
supply coupler R | Varistor
® - ® :

2. Airflow control for fan motors

Load power
supply

R m
A\ ® + l e @
Input i C
power AQ-H Load power
supply T R Varistor supply
® - ®
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SSR Application Examples

Typical Applications

1. Light Bulb

Control switch Light bulb

2. Electric Furnace Temperature Control

ro\oi o+ @ .
Input signal
Control voltage source and Load power
source 9 SSR Is-l?:glyll)ower temperature Input supply
-‘7 sensor
@ — @
* KT Temperature Controller is available.
3. Single-Phase Induction Motor Control 4. Reversible Control for a Single-Phase Induction Motor
Control voltage source  Control switch R4 Load power supply °
S — W ot o © =
SSRy (for i} in
forward l\;C 2
® ® rotation) Z}\IR %
— + @—- O 1)
SSR . Flip-flop
Single-phase or manual
Induction motor switch
@ @ Single-phase
®— @ R induction motor
Load power SSR (for *
| reverse
supply rotation)

Ry

@+

@

5. Three-Phase Induction Motor Control

@— +®
SSR
R o—————@ @
S0 M
MHo———mm® @
SSR
@ — + @
;f P—mo0 Control
voltage
T source

6. Reversible Control for a 3-Phase Induction Motor

0]

@

L R
(R) o———o~o0—00 — MW\

~Z ZNR

SSRy (for
forward
rotation)

@

®

Z ZNR

@

SSRy (for
reverse
rotation)

@

@

®

ZZZNR

@

SSRy (for
reverse
rotation)

@

|

®@

@

SSRy (for
forward
rotation)

@

@

®

Note: Take special care in the design to ensure that both the forward and reverse
SSRs do not turn on at the same time.

Recommended Temperature Controllers

<KT4H Temperature Controller>

Features

Panssonig

Our temperature controller is recommended for use with our Solid State Relays.

« Data can be collected using the RS485 communications interface via a PLC.
* Improved visibility using a negative type LCD and backlight.

1_83321th  Depth-wise length (chassis dimension) is 56 mm 2.205 inch.
— Substitute part numbers
[ = E n u gf;nag;nch Power supply Control output Part No.
— ' 100 to 240 V AC Relay contact AKT4H111100

/\48mm\/\/

1.890inch

*For detailed product information about temperature controllers, please refer to our website:
http://panasonic-denko.co.jp/ac/e/fasys/component/temperature_controller/
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SSR Load Recommendation Chart

Please use this chart when selecting the SSR load. The values presented are for ambient temperatures of 40°C

(30°C 86°F)

and lower. When selected, please measure the load current waveform and use within the range of each surge current characteristic.

Type of load
Load Max. load Single- Triple-
Product i ingle rpte - Remarks
voltage current Heater Solenoid phase phase Lamp Trans
bulb former
motor motor
AQC (Output module) o
AQG (1A type) 1A 0.8A 0.5A W 0.5A 50W
AQ8 (2A type)
1/0 (Output module) 2A 1.6A 1A 15W — 1A 100W
AQG (2A type)
AQF (2A type) 2A 1.6A 1A 30W — 1A 100W
AQF (3A type)
AQS (3A type) 3A 2.4A 1.5A 60W — 1.5A 150W
AQ1 (3A type)
OV A Heat sink AQP-HS-SJ10A (AQJ type)
AQ1 (10A type) . Heat sink AQP-HS-J10A,
AQJ (10A type) 10A 8A SA 200w SA S00W | AQP-HS-SJ20A
Heat sink AQ-HS-5A (AQ1 type)
oA s upo ok AP oA
ﬁg‘lj(((1155£\ttyp:)) 15A 12A 7.5A 300W — 7.5A T50W | {icat sink AQP-HS-J10A (AQ-J type)
yp (except AQ-K type)
AQK (25A type) . e ]
AQA (25A type) 25A 20A 12.5A 500W — 125A | 1.25kw :g:} z:gt ﬁg;:g_j’ggff;@ﬁ tA t{;‘)’e)
AQJ (25A type) yp
AQA (40A type) 40A 32A 20A 750W — 20A 2kW Heat sink AQP-HS-J25A (AQ-A type)
AQC (Output module)
AQG (1A type) 1A 0.8A 0.5A 15W 50W 0.5A 100W
AQS (2A type)
1/0 (Output module) 2A 1.6A 1A 35W 100W 1A 200W
AQG (2A type)
AQF (2A type) 2A 1.6A 1A 75W 200W 1A 200W
AQF (3A type)
AQ8 (3A type) 3A 2.4A 1.5A 100W 300W 1.5A 300w
AQ1 (3A type)
220V AG Heat sink AQP-HS-SJ10A (AQJ type)
AQ1 (10A type) Heat sink AQP-HS-J10A,
AQJ (10A type) 10A 8A 5A 400W 1kW 5A 1kW AQP-HS-SJ20A
Heat sink AQ-HS-5A (AQ1 type)
Ak 150 ok AP IR
QCQ)?((JSSAAttyp:)) 15A 12A 7.5A 600W 1.5kW 7.5A 15KW | {iat cink AGP-HS-J10A (AQ-J type)
yp (except AQ-K type)
AQK (25A type) .
Heat sink AQP-HS-30/40A (AQ-A type)
AQA (25A type) 25A 20A 12.5A KW 2.5kW 12.5A 2.5kW !
AQU (25A type) Heat sink AQP-HS-J25A (AQ-J type)
AQA (40A type) 40A 32A 20A 1.5kW 3.7kW 20A 4kW | Heat sink AQP-HS-J25A (AQ-A type)
AQC (Output module) 1A 0.8A 0.5A — — 0.5A —
AQ1 (2A type)
48 V DC |1/O (Output module) 2A 1.6A 1.0A — — 1.0A —
AQF (2A type)
AQF (3A type) 3A 2.4A 1.5A — — 1.5A —
AQ1 (1A type) o o o
100V DC /0 (Output module) 1A 0.8A 0.5A 0.5A
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ideas for life
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Phototriac Coupler with

Triac control

various options for external

Phototriac Coupler

(APT1)

FEATURES

1. Low zero-cross voltage (max. 15 V)
type added to lineup. Approximately
1/3 of previous product

Helps reduce device noises even further.

Load voltage Previous product: max. 50 V
/\ New product: max. 15 V.

N

Low n0|se
_________ S
""""" |nterfer|ng wave

2. Two types available: Random type
and zero-cross type

3. Many package sizes available.
(Wide terminal type with 10.16 mm
pitch between 1/O terminals available.)
4. High dielectric strength. (Between
input and output: SOP 3, 750 V; DIP
5,000 V)

5. Handles both 100 and 200 V AC
loads

This relay handles both voltages in a
single product it is not necessary for
users that use both types to manage
separate part numbers.

6. Terminal 5 of the DIP 6-pin type is
completely molded.

High Foise \

Large T
interfering wave

TYPICAL APPLICATIONS

1. For triac driver in heater controls of
products such as office equipment,
home appliances, and industrial
machines. (For 100V/200V, 50/60 Hz
lines)

2. Triac driver for SSRs

Solid State

TYPES

1. SOP4 Type
Output rating Part No. Packing quantity
Type [ Repetitive peak ON-state RMS Pac_kage Tube packing
s .
OFF-state voltage current ize style Tape and reel packing style Tube Tape and reel
Z6r0-Cross APT12118X APT12118Z
(max. 50 V) APT12118S (Picked from the | (Picked from the
’ 1/2-pin side) 3/4-pin side) 1 tub o
ube contains:
AC Zero-cross . APT1231 SX .APT1231 Sz 100 pcs.
600 V 50 mA SOP4pin APT1231S (Picked from the | (Picked from the L 1, 000 pcs.
type (max. 15V) L L 1 batch contains:
1/2-pin side) 3/4-pin side) 2,000 pcs
APT1221SX APT1221SZ ' )
Random APT12218 (Picked from the | (Picked from the
1/2-pin side) 3/4-pin side)
Note: For space reasons, the initial letters of the product number “APT” and “S” are omitted on the product seal.
The package type indicator “X” and “Z” are omitted from the seal. (Ex. the label for product number APT1221SZ is 1221).
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Phototriac Coupler (APT1)

2. DIP4/6 Type

Output rating Part No.
— Packi tit;
Type Repetitive | 5\ state T Package | Through hole Surface-mount terminal acking quantity
peak RMS ype size terminal
OFF-state
voltage current Tube packing style Tape and reel packing style Tube Tape and reel
Zero-cross APT1211AX APT1211AZ
(max. 50 V) APT1211 APT1211A (Picked from the | (Picked from the
’ 1/2-pin side) 3/4-pin side)
Zero-cross APT1231AX APT1231AZ
(max. 15 V) DIP4pin APT1231 APT1231A (Picked from the | (Picked from the [DIP4pin]
) 1/2-pin side) 3/4-pin side) 1 tube contains:
APT1221AX APT1221AZ 100pes.
Random APT1221 APT1221A | (Picked from the | (Picked from the | bit%%gog‘;:'”s- DIP4pin]
—
Zero-cross . i [DIP6pin] 1,000 pcs.
( APT1212 APT1212A (Picked from the | (Picked fromthe | 4 [
max. 50 V) S e tube contains:
1/2/3-pin side) 4/6-pin side) 50 pcs.
Zero-cross APT1232AX APT1232AZ 1 batch contains:
(max. 15 V) DIP6pin APT1232 APT1232A (Picked from the | (Picked from the 500 pcs.
) 1/2/3-pin side) 4/6-pin side)
APT1222AX APT1222AZ
Random APT1222 APT1222A (Picked from the | (Picked from the
1/2/3-pin side) 4/6-pin side)

Note: For space reasons the initial letters “APT” of the product number for the DIP 4-pin type, the letter “A”, which indicates the SMD terminal shape for the DIP 4-pin and
6-pin types, and the package type indications “X” and “Z” have been omitted from the product label. (Example: The label for product number APT1221AZ is 1221.)

3. DIP4/6 Wide Terminal Type

Output rating* Part No.
— Packi tit
T Repetitive | 5\ state T Package | Through hole Surface-mount terminal acking quantity
ype peak RMS ype size terminal
OFF-state
voltage current Tube packing style Tape and reel packing style Tube Tape and reel
Zero-cross APT1211WAY APT1211WAW
(max. 50 V) APT1211W APT1211WA | (Picked from the | (Picked from the
) 1/4-pin side) 2/3-pin side)
Zero-cross APT1231WAY APT1231WAW
(max. 15 V) DIP4pin APT1231W APT1231WA | (Picked from the | (Picked from the [DIP4pin]
) 1/4-pin side) 2/3-pin side) 1 tube contains:
APT1221WAY | APT1221WAW 100pes.
Random APT1221W | APT1221WA | (Picked fromthe | (Picked from the | 1batch contains: )
AC | eoov 100 mA 1/4-pin side) 2/3-pin side) 1,000 pes. %g:'ﬁgp!:}
i
type Zero-cross APT1212WAY APT1212WAW [DIP6pin] 1.000 ';cs.
APT1212W APT1212WA | (Picked from the | (Picked from the e ’
(max. 50 V) L o 1 tube contains:
1/6-pin side) 3/4-pin side) 50 pcs.
Zero-cross APT1232WAY APT1232WAW | 1 batch contains:
(max. 15 V) DIP6pin APT1232W APT1232WA | (Picked from the | (Picked from the 500 pcs.
’ 1/6-pin side) 3/4-pin side)
APT1222WAY APT1222WAW
Random APT1222W APT1222WA | (Picked from the | (Picked from the
1/6-pin side) 3/4-pin side)

Note: For space reasons the initial letters “APT” of the product number for the DIP 4-pin type, the letter “WA”, which indicates the SMD terminal shape for the DIP 4-pin and
6-pin types, and the package type indications “Y” and “W” have been omitted from the product label. (Example: The label for product number APT1221WAY is 1221.)

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
1) SOP4 types

Item Symbol APT1211S, APT1221S, APT1231S Remarks
LED forward current IF 50 mA
| LED reverse voltage VR 6V
neut f=100H
= z,
Peak forward current Irp 1A Duty Ratio = 0.1%
Repetitive peak
OFF-state voltage Vorw 600V
Output | ON-state RMS current* ITRMS) 0.05A AC
Non-repefitive surge Irsm 06A In one cycle at 60Hz
current
Total power dissipation Pr 350 mW
1/0 isolation voltage Viso 3,750V AC
) Non-condensing at
Operatin Topr —40°C to +100°C —40°F to +212°F
Temperature limits P 9 " © low temperatures
Storage Tstg —40°C to +125°C —40°F to +257°F

Note: “X” and “Z” at the end of the part numbers have been omitted.
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Phototriac Coupler (APT1)

2) DIP4/6 type and DIP4/6 Wide terminal type

Item Symbol | APT1211(W) | APT1221(W) | APT1231(W) | APT1212(W) | APT1222(W) | APT1232(W) Remarks
LED forward current I 50 mA
| LED reverse voltage VR 6V
neut f=100H
= z,
Peak forward current Irp 1A Duty Ratio = 0.1%
Repetitive peak
OFF-state voltage Vorw 600V
Output | ON-state RMS current* ITRms) 0.1A AC
Non-repefitive surge Irsm 12A In one cycle at 60Hz
current
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 5,000 V AC
) Non-condensing at
Operatin Topr —40°C to +100°C —40°F to +212°F
Temperature limits P 9 > © low temperatures
Storage Tstg —40°C to +125°C —40°F to +257°F

Note: “A”, “AX”, “AZ” “AY” and “AW” at the end of the part numbers have been omitted.

* Do not exceed 0.05 A of ON state RMS current in case of following load voltage condition.
DIP4pin (APT1211, APT1221, APT1231) and DIP4pin wide terminal type (APT1211W, APT1221W, APT1231W): more than 100 V AC;
DIP6pin (APT1212, APT1222, APT1232) and DIP6pin wide terminal type (APT1212W, APT1222W, APT1232W): more than 120 V AC.

2. Electrical characteristics (Ambient temperature: 25°C 77°F)
1) Zero-cross voltage type (max. 50V) and random type

)
g

©
S
n
el
o
n

Item Symbol | APT1211S, APT1211(W), APT1212(W) | APT1221S, APT1221(W), APT1222(W) Condition
LED dropout voltage Typical Vi 121V IF=20 mA
P g Maximum F 1.3V F
Input -
Typical —
LED reverse current - Ir VrR=6V
Maximum 10 pA
Repetitive peak Typical | — e =0 mA
OFF-state current Maximum ORM 1A Vorw = 600 V
Repetitive peak Typical v 1.3V I =10 mA
Output On-state voltage Maximum ™ 25V I = 0.05 A
Holding current Typical | 0.3 mA
9 Maximum " 3.5mA
Critical rate of rise of - -
OFF-state voltage Minimum | dv/dt 500 V/us Vorw = 600 V x1/2
Trigger LED current Maximum | 10 mA Vo=6V
99 i R.=1000
Zero-cross voltage Maximum Vze 50V — IF=10 mA
Transfer IF =20 mA
characteristics | UM on time” Maximum Ton 100 ps Vo=6V
R =100 Q
; ; f=1MHz
I/0 capacitance Maximum Ciso 1.5 pF Ve=0V
1/0 resistance Minimum Riso 50 GQ 500V DC

Notes: 1. For type of connection, see page 334.

*Turn on time

2. Terminals are either solder plated or solder dipped.

Input

Output

Ton
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Phototriac Coupler (APT1)

2) Zero-cross voltage type (max. 15V)

Item Symbol APT1231S, APT1231(W), APT1232(W) Condition
Typical 1.21V
LED dropout voltage P - Vr IF =20 mA
Maximum 1.3V
Input -
Typical —
LED reverse current - Ir VrR=6V
Maximum 10 pA
Repetitive peak Typical | — IF=0mA
OFF-state current Maximum DRM 1A Vorm = 600 V
Repetitive peak Typical v 1.2V IF =10 mA
On-state voltage Maximum ™ 2V Im=0.03 A
Qutput Typical 0.3 mA
ical .3m,
Holding current yP - In
Maximum 3.5mA
Critical rate of rise of . _
OFF-state voltage Minimum dv/dt 500 V/us Vorm = 600 V x 142
Trigger LED current Maximum IFr 10 mA lorm = 30 mA
Zero-cross voltage Maximum Vze 15V IF=10 mA
Transfer Turn on time* Maximum Ton 100 ps I = 2_0 mA
. lorv = 30 MA
characteristics Py
. . = z
I/O capacitance Maximum Ciso 1.5 pF V=0V
1/O resistance Minimum Riso 50 GQ 500V DC

Notes: 1. For type of connection, see page 334.

2. Terminals are either solder plated or solder dipped.

RECOMMENDED OPERATING CONDITIONS
Please follow the conditions below in order to ensure accurate
operation and release of the phototriac coupler.

Iltem Symbol

Value Unit

Input LED current Ir

20 mA

*Turn on time

Input

Output

Ton

REFERENCE DATA

1-(1). ON-state RMS current vs. ambient
temperature characteristics
Allowable ambient temperature: —40°C to +100°C

Tested sample: APT1211S, APT1221S

70

60

50
40 \
30 \\
20 N\

o \

E)40 20 0 20 40 60 80 100

Ambient temperature, °C

ON-state RMS current, mA

1-(2). ON-state RMS current vs. ambient
temperature characteristics
Allowable ambient temperature:—40°C to +100°C

Tested sample: APT1231S

70

60

50

40

. N
A\

ON-state RMS current, mA

10

0
40 20 0 20 40 60 80 100
Ambient temperature, °C

1-(3). ON-state RMS current vs. ambient
temperature characteristics
Allowable ambient temperature: —40°C to +100°C

Tested sample: APT1211(A), APT1221(A),
APT1211W(A), APT1221W(A)

120

VL =100V AC

100

80

60
VL > 100V A \\

N\

20 N,

ON-state RMS current, mA

40 20 0 20 40 60 80 100
Ambient temperature, °C

330

ds_61690_en_apt1: 010611D



Phototriac Coupler (APT1)

1-(4). ON-state RMS current vs. ambient 1-(5). ON-state RMS current vs. ambient 1-(6). ON-state RMS current vs. ambient
temperature characteristics temperature characteristics temperature characteristics
Allowable ambient temperature:—40°C to +100°C Allowable ambient temperature:—40°C to +100°C Allowable ambient temperature:—40°C to +100°C
—40°F to +212°F —40°F to +212°F —40°F to +212°F
Tested sample: APT1231(A), APT1231W(A) Tested sample: APT1212(A), APT1222(A), Tested sample: APT1232(A), APT1232W(A)
APT1212W(A), APT1222W(A)
120 ‘ ‘ 120 ‘ ‘ 120
< VL =100V AC P VL =120V AC < VL =120V AC
E 100 =100 E 100
3 80 3 80 3 80
(2] 2] (2]
z = z
60
2 801V 100v AC \ 2 VL > 120V A \ 2 0 VL5 120v AC \
N\ \ N\
z
S 40 \ 5 40 \\3 S 40 \
20 \\\ 20 \\ 20 \\\
0 0 0 Qo
40 -20 0 20 40 60 80 100 40 20 0 20 40 60 80 100 40 -20 0 20 40 60 80 100 o]
Y
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C (7))
ke
- - - - ©
2. On voltage vs. ambient temperature 3. Trigger LED current vs. ambient temperature 4. LED dropout voltage vs. ambient %)
characteristics characteristics temperature characteristics
18 10 15
K %14
> 16 = 8 Qg} TN
¢ g £ T~
S 5 > N
: B3 g RIS
14 [s]
Z 14 } e o N~ 2 \t\ ~_50mA
o 5 T S N~ T~ \|
L S 4 m— o 12 S~ —30mA
APT12300 | | 2 Y N~ T~
= I~ 20mA
12 I~
2 1.1 10mA
Y 0
40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100 120 20 0 20 40 60 80 100
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
5. Turn on time vs. LED current 6. Repetitive peak OFF-state current vs. Load 7. Hold current vs. ambient temperature
voltage characteristics characteristics
50 < 0.001 2
IS
g
40 3 1095
2 2 g 15
s g £
E 0 =
= 30 1007 g
5 o 3
€ \ x s
s kel
P 20 3 1009 E \
10 \* :J.J' 10011t 0.5
o T~
\\
0 10013 0
0 10 20 30 40 50 0 20 40 60 80 100 40 -20 0 20 40 60 80 100

LED current, mA

Load voltage, V Ambient temperature, °C

8. Zero-cross voltage vs. ambient temperature
characteristics

50

40

30
APT12100

I
20

Zero-cross voltage, V

10 APT123001

-40 -20 0 20 40 60 80 100

Ambient temperature, °C
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Phototriac Coupler (APT1)

DIMENSIONS (mm inch)

1. SOP Type
APT1211S, APT1221S, APT1231S

CAD Data

|

4.3:0.2" 0.
169:.009 020

Terminal thickness = 0.15 .006
General tolerance: +0.1 +.004

Download @&l from our Web site.

Recommended mounting pad (TOP VIEW)

6.0
12 236
047 J
u
] n
0.8
032
254
100

Tolerance: £0.1 +.004

2. DIP4 Type
APT1211(A), APT1221(A), APT1231(A)

CAD Data Through hole terminal type

Max. 10°

* e S

1 236220005
* 0.
30 008
418 }
%
47
1.0 19

PC board pattern (BOTTOM VIEW)

4-0.8 dia.

4-081da. 1 o54
100
RN
o [V 1] %%
O
2.54
100

Tolerance: +0.1 +.004

Surface mount terminal type

Max. 10°

64 1 I
252 7.62:0.05
1 O‘ 300+.002
I
1.0
78 .039
188 S
106+.002
2.7+0.05
106=.002
0,251
008%0.47 ‘ 0.47
019 019
Il Il

10 7.0
039 254 039
100

Terminal thickness = 0.2 .008
General tolerance: 0.1 +.004

Recommended mounting pad (TOP VIEW)

Tolerance: £0.1 +.004

332
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Phototriac Coupler (APT1)

3. DIP4 Wide Terminal Type
APT1211W(A), APT1221W(A), APT1231W(A)

[1[]

¢ &
% 2522002
) ' O
4_78:0.05
1.88+002
I 0.2 008
_131'3 0.33.013
0.47 019
0.47 019
1.0 .039
2.54
100

10.16:05
.400=020

Through hole terminal type

27005

106+002

PC board pattern (BOTTOM VIEW)

4-0.8 dia.
4-031dia. 254
100
Y fan
v U
6.4 10.16
252 400
©0—©
2.54
.100

Tolerance: +0.1 +.004

Surface mount terminal type

Max. 10°
—~

Ay [ T2

6.4:005 Max. 12.0|10.16:05
252002 Max. 472 .400-020
|
JT }
a7 2zam| [ ol
188-00 10620 .030
0.2:02
008=008
254
100

Terminal thickness = 0.20 .008
General tolerance: +0.1 +.004

)
g
©
S
n
el
o
n

Recommended mounting pad (TOP VIEW)

.M
) |

|

|
L

2.54
.100

Tolerance: £0.1 +.004

4. DIP6 Type
APT1212(A), APT1222(A), APT1232(A)

CAD Data

Through hole terminal type

Max. 10°

| |
q_- | 6.4+0.05 7.620.05
| | 4 252+.002 .300=.002
O Max. 10°
T 7 —
SSsoo
8.8+0.05 =
346=.002
|34
134
3.9+0.2
154+.008
t
3.0
18
0.47__ |l 0.47
019 019
i
1.25 1.25
049 LT 049
1.25
254 049|254
100 100

PC board pattern (BOTTOM VIEW)

6-0.8 dia.

6-.031 dia.

-

5.08
200 ]

<>

100

T4

i

6.
252

2.54
10

L

il

7.62
.300

Tolerance: +0.1 +.004

Surface mount terminal type

Ao

| O
¥ EH

| 88:005 |
346=.002

254 2.54
100 .100

Terminal thickness = 0.25 .010
General tolerance: +0.1 +.004

Recommended mounting pad (TOP VIEW)

[mm|
[
1.
[

Tolerance: +0.1 +.004

ds_61690_en_apt1: 010611D
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Phototriac Coupler (APT1)

5. DIP6 Wide Terminal Type

APT1212W(A), APT1222W(A), APT1232W(A)
Through hole terminal type

CAD Data

[1 ]

6.4:005
.252=.0

¢ e

O

U

8.8:005

346-002

047 0.47
019 0.47 019
1.25 019 11.25
049 1057049
049
2554|254
1007100

10.16:05
400020

Z MAX. 10°

3.4

134

Surface mount terminal type

Max. 10°
6.4:005 Max. 12.0[10.16=05
252:.002 Max. .472| .400+020
MAX. 10° O
0.75
.030
|
%
+0. 34
3342’““’5 134
3.4 4 4
134 ( ﬂ )
0.2:02 (i
008=008 0.47 019
0.47 [|||| TT_Lllll 0.47
019 ['"1-25..049 019
1.25 1.25
049 .54 2.5 049
.100"'.100

Terminal thickness = 0.25 .010
General tolerance: £0.1 +.004

PC board pattern (BOTTOM VIEW)

Recommended mounting pad (TOP VIEW)

5-0.8 dia.
5-.031 dia. ,5.08 .200 1 M
2.54|.100 (B| L
it o
A4 \V A"y
10.8
425 19
6.4 10.16 2
252 283 400
7
1M
] s NN
© © 059
2.54 2.54
100 .100

Tolerance: +0.1 +.004

Tolerance: £0.1 +.004

SCHEMATIC AND WIRING DIAGRAMS

Notes: E1: Power source at input side; Ir: LED forward current; Vi: Load voltage; I.: Load current;

Schematic O'utput' Load Wiring diagram
configuration
+
10— —04
} M.i
4/
20 Zemrc circuit o8 1 4 4 Load
_L—fvv\,—o—
E1
VL (AC) VL (AC)
2 3 3
16 —04
} A Load
20— o3
1 Form A AC
+
10— —06
NES
20— ‘
30— —O04 1 6 6 Load
Zero-cross circuit _r/vv\,_o_
E1 IF
T —45] VL (AC) VL (AC)
3 4 4
+ &
Load

10—} —O6
201+ ¥ {
30— o4

For Cautions for Use, see Page 315.
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Panasonic

ideas for life

0.3A to 1.2A
compact DIP type

FEATURES

1. Compact DIP type SSR that’s ideal for
AC load control

2. Supports 0.3 A, 06 A,09Aand 1.2 A
ON-state RMS currents.

3. The 1.2 A type saves space with a DIP
8-pin package.

s
AQ-H RELAYS

5. High dielectric strength: 5,000 V AC
(between input and output)

6. Two types available: Zero-cross type
and Random type

o R - TYPICAL APPLICATIONS
3 *M 3 *A/ — 385 1. Home appliances (air conditioner, @
- - 6.4 microwave oven, washing machine, ©
3 | o6 3 . 2 DIP8 | DIP16 \ g ma 2
° Zeocros - o personal hygiene system, refrigerator, fan e
40— —o5 40—— —o5 b 780 | (mm inch) heater, inductive heating cooker, rice 5
cooker and humidifier, etc. &
4. Handles both 100 and 200 V AC loads . . )
. . 2. Industrial equipment
This relay handles both voltages in a
single product. It is not necessary for
users that use both types to manage
separate part numbers.
Part No.
Output rating* Through hole ) Packing quantity
. Surface-mount terminal
terminal
Type Type Tape and reel packing style
iti |
Repefitive ON-state RMS . - P P - 9 sty Tape and
peak OFF- current Tube packing style Picked from the | Picked from the Tube reel
state voltage 1/2/3/4-pin side 5/6/8-pin side
0.3A AQH0213 AQH0213A AQHO0213AX AQHO0213AZ
0.6 A Zero-cross AQH1213 AQH1213A AQH1213AX AQH1213AZ
0.9A AQH2213 AQH2213A AQH2213AX AQH2213AZ 1 tube contains
AC 600V 12A AQH3213 AQH3213A AQH3213AX AQH3213AZ 50 pes. 1000 pos
type 0.3A AQH0223 AQH0223A AQH0223AX AQH0223AZ 1 batch contains oo pes.
06A Rand AQH1223 AQH1223A | AQH1223AX AQH1223AZ 500 pes.
anaom
0.9A AQH2223 AQH2223A AQH2223AX AQH2223AZ
12A AQH3223 AQH3223A AQH3223AX AQH3223AZ
*Indicate the repetitive peak OFF-state voltage and ON-state RMS current: peak AC.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25C 77 F)
Item Symbol | AQH0213, AQH0223 | AQH1213, AQH1223 [ AQH2213, AQH2223 | AQH3213, AQH3223 Remarks
LED forward current I 50 mA
| LED reverse voltage VR 6V
nput f=100 H
- Z,
Peak forward current Irp 1A Duty Ratio = 0.1%
Repetitive peak OFF-state Voru 600 V
voltage
Output PN state RMS current Tews) 03A 06A 09A T2A
Non-repetitive surge current ITsm 3A 6 A 9A 12A 60Hz, 1 cycle
1/O isolation voltage Viso 5,000V AC
. 5 o o . Non-condensing at low
Temperature limits Operaling Tom —30°C to +85°C ~22°F fo +185°F temperatures
Storage Tstg —40°C to +125°C —40°F to +257°F

Note: “A”, “AX” and “AZ” at the end of the part numbers have been omitted.

ds_61613_en_aqgh: 010611D
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AQ-H

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

AQH0213, AQH1213, AQH2213, AQH0223, AQH1223, AQH2223, .
ltem Symbol AQH3213 AQH3223 Condition
Typical 121V
LED dropout voltage yp' Vr IF =20 mA
Maximum 1.3V
Input Typical
LED reverse current yP - Ir VrR=6V
Maximum 10 pA
Peak OFF-state Typical | — IF=0mA
current Maximum DRM 100 pA Vorm = 600 V
Peak ON-state Typical — IF =10 mA
voltage Maximum Vi 25V It = Max.
Output Tvoical .
Holding current yplf:a In —
Maximum 25 mA
Critical rate of rise of . -
OFF-state voltage Minimum dv/dt 200 V/us Vorm = 600 V x1/M2
. . Vo=6V
Trigger LED current | Maximum ler 10 mA R. =100 Q
Zero-cross voltage Maximum Vzc 50V — IF=10 mA
Transfer
charac- IF =20 mA
teristics Turn on time* Maximum Ton 100 ps Vo=6V
R.=100Q
/0 isolation Minimum | Reo 50 GO 500 V DC
resistance

Notes: 1. For type of connection, see page 337.

2. “A”, “AX” and “AZ” at the end of the part numbers have been omitted.

RECOMMENDED OPERATING CONDITIONS
Please follow the conditions below in order to ensure accurate
operation and release of the phototriac coupler.

Item

Symbol

Value

Unit

Input LED current

I

20

mA

*Turn on time

Input

Output

Ton

REFERENCE DATA

1. ON-state RMS current vs. Ambient

temperature characteristics
Allowable ambient temperature:
—30°C to +85°C —22°F to +185°F

Ambient temperature, °C

15
<]
E ,|AQHs213, AQHs223
g | | |
e
3 AQH2213, AQH2223
¢ 0.9
RN
oc
& |AQH1213, AQH1223 N\
% 0.6 N\
s ([ ] ] A
o N
0.3/ AQH0213, AQH0223
N
0
3020 0 20 40 60 8085 100

2. On voltage vs. Ambient temperature
characteristics

LED current: 10 mA; ON current: Max.
Measured portion: between terminals 6 and 8

1.6
1.4
> — AQH0213, AQH0223
8 (ol T AQH1213, AQH1223
5 T T
>
s T AQH2213, AQH2223
1 —— ‘
AQH3213, AQH3223
0.8
0.6
403020 0 20 40 60 8085

Ambient temperature, °C

3. Trigger LED current vs. Ambient
temperature characteristics

Load voltage: 6 V DC;

Load resistance: 100Q

10
<
E 8
Z
g
3 N
o
6
@ \\
P I
8 4
=
2
0
40-30-20 0 20 40 60 8085

Ambient temperature, °C

4. LED dropout voltage vs. A
temperature characteristics
LED current: 10 to 50 mA

1.5

mbient

I~

I~
o~

[~

\\

[ /] ]

LED dropout voltage, V

e

[]] ]

—

1
-40 -30 -20 0 20

40

Ambient temperature, °C

60 8085

50mA

30mA
20mA
10mA

5. Turn on time vs. LED current characteristics

Load voltage: 6 V DC; Load resistance: 100Q
Measured portion: between terminals 6 and 8

100

80

Turn on time, s

N,

20

AN

I —

—

0
0 10 20 30 40

LED current, mA

6. Repetitive peak OFF-state current vs. Load

voltage characteristics

LED current: 0 mA; Measured portion: between

terminals 6 and 8; Ambient temperature: 25°C 77°F
< 10™

1074

107

107

1077

107

Repetitive peak OFF-state current,

10°°

1000
0

20 40 60 80

Load voltage, V

100

336
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AQ-H

7. Hold current vs. Ambient temperature
characteristics

25
< 20
£
£
2 15—
5 \\ AQH12{3, AQH1223
p § AQH2213, AQH2223
T 10 < \
\% t\,
5 / \‘ —~
AQH0213, AQH0223
AQH:‘3213, A“QH3223
0
40-3020 0 20 40 60 8085

Ambient temperature, °C

8. Zero-cross voltage vs. Ambient temperature
characteristics
LED current: 10 mA

50
> 40
<y
8 - AQH0213, AQH1213,
° . ~~—_AQH2213 AQH3213
[}
8 =
o
£ 20
N

10

0

403020 0 20 40 60 8085

—— Ambient temperature, °C

DIMENSIONS (mm inch)

Through hole terminal type

CAD Data

<&

2.542.54 254
.100.100 .100

Download @&t from our Web site.
Surface mount terminal type
(BOTTOM VIEW)
CAD Data MAX 10°
- 8-0.8 dia. hole 762
8-.031 dia. hole _.|2.54
[ I s I I N 00
1 [ T f
] 6.4 7.62 265'3 73'3%
252 300 S %%
O |
=y # 4 Tolerance: +0.1 + 004
b——9.78—— L34 ] T
.385 .
— 84 Recommended mounting pad
T3 (TOP VIEW)
402 ot
S IRy - 00
0.5 .020 0.5 0.5
12 ozow 020 020 g_237
047 047 1.2 1.2 : l 01-‘5’
047 .047 B wunlunfunlun]
2.54'2.54'2.54 % iu o
.100.100 .100 015-8

Terminal thickness: 0.25 .010

)
g
©
S
n
el
o
n

General tolerance: +0.1 +.004 Tolerance: +0.1 +.004

Terminal thickness: 0.25 .010
PC board pattern

General tolerance: +0.1 +.004

SCHEMATIC AND WIRING DIAGRAMS

Notes: E1: Power source at input side; Ir: Trigger LED forward current; V.: Load voltage; I.: Load current;

Schematic Output configuration Load Wiring diagram
1 — 1 8 Load
1 o—t —o8 NS
2
2 * ‘ E I VL (AC) I VL (AC)
- |
3 —o06 =3 8
B Zem»cc‘:gz‘st 4 5 Load
40— | o5 Sal o
1a AC
3 - 1 8 Load
1 o—t —o8 TS,
2
2 *ﬂ/ = I VL (AC) I VL (AC)
- I
3 —o6 =3 8
- 4 5 Load
40— | o5 Sal o

For Cautions for Use, see Page 315.
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Panasonic

ideas for life

4.5 max.

/<\177 max

13.5 max.
531 max

24.5 max.
.965 max.

24.5 max.
965 max.

1A and 2A space saving PC
board terminal type

4.5 max.
177 max.

FEATURES

1. Space saving, Vertical size with a
maximum thickness of 4.5 mm.
Mounting space has been reduced to
30% (compared to conventional SSR’s)
while meeting high density PC board
mounting requirements.

2. 1A and 2A load types available
3. Zero-cross type and Non zero-cross

s

AQ-G RELAYS

5. Snubber circuit integrated

The snubber circuit is integrated to
prevent malfunction caused by the rapid
rise of voltage on the output side, such as
inductive load and current.

type available

4. High dielectric strength of
3,000V AC
(between input and output)

20.5 max.
.807 max.

mm inch

TYPES TYPICAL APPLICATIONS
Type Load Load voltage | Input voltage Part No. * Manufactu_ring equipment
current * NC machines
5VvDC AQG12105 * Injection molders
1A 7510 264 V AC 12V DC AQG12112 * Robots
Z6r0-Cross 24V DC AQG12124 ¢ Air conditioners
5VDC AQG22105 . Computers
2A 7510264 V AC 12V DC AQG22112
24V DC AQG22124
5V DC AQG12205
1A 7510 264 V AC 12V DC AQG12212
Non zero- 24V DC | AQG12224
Cross 5V DC AQG22205
2A 7510 264 V AC 12V DC AQG22212
24V DC AQG22224

ORDERING INFORMATION

Ex.AOG‘1‘ \2\ \1\ \o 5\

——, T T,

Load current Load voltage Type Input voltage
1:1A 2:751t0 264 V AC 1: Zero-cross (3,000 V) 05:5VDC
2:2A 2: Non zero-cross (3,000 V) 12:12V DC

24:24V DC

(Note) Standard packing: Carton 20 pcs., Case 500 pcs.
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AQ-G

SPECIFICATIONS

1. Ratings (at 20°C 68°F, Input voltage ripple: 1% or less)
1) Zero-cross type

Part No.
Item Type ar=e Remarks
AQG12105 AQG12112 AQG12124 AQG22105 AQG22112 AQG22124
Input voltage 4to6VDC |9.6t0144VDC|192t1028.8VDC| 4to6VDC [9.6t0144VDC|19.2t028.8VDC
Input Input impedance | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q
u
side Drop-out 1V
voltage, min.
Reverse voltage 3V
Max. load current 1AAC 2AAC
Load voltage 7510264 V AC
Frequency 45 to 65 Hz
Non-repetitive In one cycle
Load |surge current 8A 30A at 60 Hz o
Side | Max. “OFF-state’ 1.5 mA (applied 200 V) &
leakage current ’ pp -
Max. “ON-state 16V at Max. carrying 8
voltage drop current
Min. load current 20 mA
2) Non zero-cross type
Part No.
Item Type Remarks
AQG12205 AQG12212 AQG12224 AQG22205 AQG22212 AQG22224
Input voltage 4to6VDC |9.6t0144VDC|192t10288VDC| 4to6VDC [9.6t0144VDC|19.2t028.8VDC
Inout Input impedance | Approx. 0.3k Q@ | Approx. 0.8k Q | Approx. 1.6k Q | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q
npu
side | Drop-out 1V
voltage, min.
Reverse voltage 3V
Max. load current 1AAC 2AAC
Load voltage 75t0 264 V AC
Frequency 45 to 65 Hz
Non-repetitive In one cycle
Load |surge current 8A 30A at 60 Hz
side “« »
Max. “OFF-state .
leakage current 1.5 mA (applied 200 V)
Max. “ON-state” at Max. carrying
1.6V
voltage drop current
Min. load current 20 mA

2. Characteristics (at 20°C 68°F, Input voltage ripple: 1% or less)

Iltem

Zero-cross type

Non zero-cross type

Remarks

Operate time max.

(1/2 cycle of voltage sine wave) + 1 ms

1ms

Release time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Insulation resistance, min.

10° Q between input and output

Using 500 V DC megger

Breakdown voltage

3,000 Vrms between input and output

Initial for 1 min.

Vibration resistance 10 to 55 Hz double amplitude of 0.75 mm X, Y, Z axes

Shock resistance 1,000 m/s? X, Y, Z axes

Ambient temperature —30°C to +80°C —22°F to +176°F Non-condensing at low
temperatures

Storage temperature

—30°C to +100°C —22°F to +212°F

Operational method

Zero-cross (Turn-ON and Turn-OFF)

Non zero-cross turn ON,
Zero-cross turn OFF

ds_61611_en_aqg: 010611D
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AQ-G

DIMENSIONS (mm inch)

1. 1A type

24.5 max.
CAD Data 965 max

0]
.8 |13.5 max.
. 531 max
e}
! r T
4-0.7 1.2
4-1.6 i 4028 047 ] 0.25
4-.063 3.7 010
2.54 10.16 7.62 146

oo
Koo

Download @&l from our Web site.

PC board pattern (Bottom view)

1.2
2.54 10.16 7.62 ot
100 400 .300
4-1.0 dia.
4-.039 dia

Tolerance: £0.1 +.004

.54 0.16 | 762 Schematic
' ' AC type
-+
General tolerance: +0.2 +.008 oo ° °
2. 2A type 4.5 max. PC board pattern (Bottom view)
24.5 max. 177 max
CAD Data .965 max. 12
o T 2.54 1016 762 _
100 400 .300
20.5 . L
= A
031 4-1.0 dia
] 4-.039 dia
‘ ° Tolerance: +0.1 +.004
: L=
I .
07 12 Schematic
4-1.6 114 0.25
4063 ][] 37 070 AC type
2.54 10.16 | 7.62 146
100 400 300 Input Output
-+
General tolerance: 0.2 +.008
1. Load current vs. ambient temperature 2-(1) Non-repetitive surge current vs. carrying 2.-(2) Non-repetitive surge current vs. carrying
time time
(1A type) (2A type)
25 10 40
< <
< £ 35
[ = =
20 [ g
< \ 2Atype 3 3 30
£ N ) S
g N 5 2 25
515 3 6 N 2 N
v \ ) \ )
i TAtype 2 N £20
8 oo A : N g N
\ 5 . o 15 q
3 5 \5——-.-_ 5 \\
os N 2 Z 10 N
.. \ \\~~.
5
RS 20 40 60 80 0, 10 100 04 10 100
— Ambient temperature, °C — No. of cycles at 60 Hz — No. of cycles at 60 Hz
3. Input current vs. input voltage 4-(1) Load current vs. ambient temperature 4.-(2) Load current vs. ambient temperature
characteristics characteristics for adjacent mounting characteristics for adjacent mounting
(1A type) (2A type)
30 1.2 25
0=15mm
25 1.0 [~ 591 inch 20
E < N =10 mm < N
" = \ 394 inch -
c 20 c 0.8 { { 5 0=15mm
g | 5Viype) | (12Viype) |(24 Vtype) g NN s o 215 NN 591 inch —|
8 / 5 N .197 inch - N \ \< ‘
5 15 T 06 i \ S \ \ 0=10mm
g / / / S \\\\ 30 \\ N 1394 inch
1 ' 1=5mm
T 10 T 04— N T \ \K 197 inch
5 02— 03 D D \\\\
e I e \
‘ Q:Adj‘acent mf‘Junting F"ifCh 0 ‘ 0 = Adjacent mounting pitch
0 5 10 15 20 25 30 35 -30 0 20 40 60 80 -30 0 20 40 60 80
— Input voltage, V — Ambient temperature, °C — Ambient temperature, °C

For Cautions for Use, see Page 319.
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= Please contact us about Certified
Certfied s p T Uv TOV certified products. AQAA2-ZT4[32VDC,
AQSA2-ZP3128VDC, AQTAD2-3/28VDC Certified | Ceriified AQaA2-J-ZT4/32VDC and
and AQ2AD1-3/28VDC AQTAD2-3/28VDC and AQ2AD1-3/28VDC AQTAD2-3/28VDC and AQ2AD1-3/28VDC AQ10A2-ZT4/32VDC

Panasonic High capacity up to 10A AQ1 RE L AYS

ideas for life

PC board terminal type

FEATURES

1. 10A high-capacity realized for PC 5. Reduced noise generation

board terminal (with heat sink) The load will operate at close to zero

SSR for compact PC boards with 10 A voltage even when the input signal is
capacity that is two times greater than applied during a cycle. Also, even if an

our previous model. It is suitable for long- input signal is cancelled during a cycle,

life, highly frequent control. the load is cut off at close to zero current.

2. VDE (EN60950-1) reinforced For this reason, hardly any noise is
insulation compliant produced and radio frequency @
Fully satisfies demand for safety by interference (RFI) and electromagnetic [l
guaranteeing compliance with interference (EMI) are kept to a minimum. ‘g
EN60950-1 safety standard and featuring 6. Built-in Snubber circuit prevents 3
3,000 V reinforced insulation (AQ3A2- malfunction. 2

ZT4/32VDC, AQ3A2-J-ZT4/32VDC and

mminch  AQ10A2-ZT4/32VDC).
3. Superior anti-vibration and anti- TYPICAL APPLICATIONS
shock characteristics * Printing machines
The body is molded as a single unit with » Packing machines
flame resistant resin which makes it « Traffic signal control
highly resistant against vibration and * Automatic ticket punchers
shock, and gives it superior protection * Terminal equipment of data processing
from environment. The body can also be » Computer peripherals
washed. * NC machines

4. Vertical types with SIL terminal
arrangement and flat types are
available.

1) The vertical type is available in
thicknesses of 10 mm (2 A and 3 A types)
and 12 mm (5 A and 10 A types).
Terminal arrangement is SIL in integral
multiples of 2.54 mm (0.1 inch).

2) The height of the flat type is 12 mm.
The terminal arrangement is DIL in
integral multiples of 2.54 mm.

ORDERING INFORMATION
AQ |

Load current
1A,2A,3A,5A,10A

Load voltage

2: 75t0250 VAC
D1:3t0 60V DC
D2:10to 200 V DC

Shape
Nil: Vertical type
J: Flat type

Nil: DC output
ZT: Zero-cross AC output (Phototriac coupler)

Input voltage
3/28 V DC: 3t0 28 V DC
4/32V DC: 41032V DC

* Random types are available upon request.
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AQ1

TYPES

1. AQ1 Solid State Relays

. Zero-cross Input Load current
Load Isolation function Type voltage Load voltage Part No.
3 A (Vertical) 41032V DC 3 A 75t0250V AC AQ3A2-ZT4/32VDC
AC Phototriac coupler | Zero-cross™ 3 A (flat) 4t032VDC 130,‘;, 7755to 225500\;1% AQ3A2-J-ZT4/32VDC
, 75 to

10A 41032V DC (5 A without heat sink) AQ10A2-ZT4/32VDC

DG Optically 1A 3t028V DC 1A,10t0 200V DC AQ1AD2-3/28VDC

coupled isolation 2A 3t028V DC 2A,3t060VDC AQ2AD1-3/28VDC

Standard packing: Carton 20 pcs., Case 200 pcs.
Note: *1 Non zero-cross type also available. Please inquire.

2. Heat sink for AQ1 solid state relay

Product name Part No.
Heat sink for AQ10A2-ZT4/32VDC AQ-HS-5A
Standard packing: Carton 20 pcs., Case 200 pcs.
1. Rating (at 20°C , Ripple factor: less than 1%)
Type AC output type DC outout t
Zero-cross output type Remarks
ltem 3 Atype | 10 A type 1A type | 2 Atype
Input voltage 4t032V DC 3t0o 28V DC
. Approx. 1.6 kQ
Input | Inputimpedance — (3pi>o 28V DC)
id
siae Input current, max. 20 mA —
Drop-out voltage, min. 1.0V 08V
Max. load current 3A 10 A* 1A 2A Refer to “REFERENCE DATA 1.
Load current vs. ambient temperature
Load voltage 75t0 250 V AC 10t0200VDC| 31060V DC | haracteristics”. P
" AC: In one cycle at 60 Hz
Non-repetitive surge current 100 A 5A(1s) . ’
Load DC: 1s
side AC: at 200 V, 60Hz
Max. “OFF-state” leakage current 5 mA 1 mA DC: When maximum load
voltage is applied.
Max. “ON-state” voltage drop 16V 16V 2.3V At Max. carrying current
Min. load current 50 mA*3 5 mA*3

Notes: *1 When heat sink (AQ-HS-5A) is installed. The max. load current is 5 A when heat sink is not installed.
*2 When heat sink (AQ-HS-5A) is installed. The max. load current is 3 A when heat sink is not installed.
*3 When load current is below the rating, refer to “Cautions for Use” on page 346.

2. Characteristics (at 20°C

, Ripple factor: less than 1%)

Type AC output
Zero-cross DC output Remarks
ltem 3 Atype | 10 A type
Operate time, Max. (1/2 cycle of voltage sine wave) + 1 ms 0.5ms
Release time, Max. (1/2 cycle of voltage sine wave) + 1 ms 2ms
Insulation resistance, Min. 100 M Q for input, output and case 100 M Q for input, output at 500 V DC
4,000 Vrms between input and output 3,000 Vrms

Breakdown voltage

2,500 Vrms among input, output and case

between input-output

For 1 minute

2
Destructive 117.6 m/s? a{rlzﬁ;tﬁ d1e0c:?25r5nr|:lz at double 1(; Ig 565n|1_1§ at{ 1c|2c$z')‘le ;(hsu;fg)r(is
Vibration resis- P amplitude of 2 mm C
tance Functional 117.6 mis? {12G}, 10 to 55 Hz at double garmst (12Gh 10 minutes for
amplitude of 2 mm amplitude of 2 mm X, Y, Z axis
Shock resis- Destructive Min. 980 m/s2 {100 G} Min. 980 m/s2 {100 G} 5 times each for X, Y, Z axis
tance Functional Min. 980 m/s2 {100 G} Min. 980 m/s2 {100 G} 4 times each for X, Y, Z axis

Ambient temperature

—-30°C to +80°C

Storage temperature

—30°C to +100°C

Operational method

Zero-cross (Turn-ON and Turn-OFF)
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AQ1

REFERENCE DATA

1-(1) Load current vs. ambient temperature
(AC output, 3 A type) Part No.: AQ3A2-ZT4/32VDC
and AQ3A2-J-ZT4/32VDC

Allowable ambient temperature:

—30°C to +80°C —22°F to +176°F

Load current, A
w

N

0 20 40 60 80 100
— Ambient temperature, °C

1.-(2) Load current vs. ambient temperature
(AC output, 10 A type) Part No.: AQ10A2-2T4/32VDC

(A) When not using a heat sink

(B) When using a standard heat sink AQ-HS-5A

(When attached to a heat sink, use a heat conductive
compound (Ex. Toshiba silicone YG6111 or TSK5303)

of similar coating to improve cooling.)

10 \

N

A \

Load current, A
o

0 20 40 60 80
— Ambient temperature, °C

100

1.-(3) Load current vs. ambient temperature
(DC output, 1 A and 2 A types) Part No.: AQ1AD2-3/
28VDC and AQ2AD1-3/28VDC

Allowable ambient temperature:

—30°C to +80°C —22°F to +176°F

2.5 ‘
20 2Atyple
<2
€
3 N
S 10 1A type \

0.5

R L 20 40 60 80
— Ambient temperature, °C

)
g

©
S
n
el
o
n

2-(1) Non-repetitive surge current vs.
carrying time
(AC output, 3 A and 10 A types)

Part No.: AQ3A2-ZT4/32VDC, AQ3A2-J-ZT4/32VDC

and AQ10A2-ZT4/32VDC

125

100

75 N

50

Non-repetitive surge current, A

1 10 100
— No. of cycles at 60 Hz

2.-(2) Non-repetitive surge current vs.
carrying time

(DC output) Part No.: AQ1AD2-3/28VDC and

AQ2AD1-3/28VDC

22

20

18

16

14

12

10 e~

Non-repetitive surge current, A

~ 0

n

o

1 50 100 500 1
— Carrying time, ms

,000

3-(1) Input current vs. input voltage
characteristics

(AC output, 3 A and 10 A types)

Part No.: AQ3A2-ZT4/32VDC, AQ3A2-J-ZT4/32VDC

and AQ10A2-ZT4/32VDC

25

20

Input current, mA
o

0 5 10 15 20 25 30 35
— Input voltage, V
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AQ1

DIMENSIONS (mm inch)

1. AC output, 3A types (Vertical)

CAD Data

33—
1 2‘99
4
} 10

1394

outPuti INPUT| 25,

® @ |+oor | 1 |

1

General tolerance: +0.5 +.020

Download @& from our Web site.

Mounting hole location
(Copper-side view)

25.4
1.000

Copper foil

2.54x5

"100x3 " 100x5 — 72.54x2
.100x2
Schematic
SSR| loaD  INPUT
O @ 6 @
+ -
Q
Load Input

power source power source

Tolerance: +0.1 +.004

2. AC output, 3A types (Flat)

CAD Data

Mounting hole location
(Copper-side view)

33 :
4-1.2 dia.
1.299 Copper foil 128040 | 4-.047 dia.
1 ) @ <
I 4 2
984
10.16 B 12.7
400 500
‘ 4 l
\ iy =
| 433 1
6
236 [ ! Sch .
4-0.8 dia. chematic
4-.031 dia. || 039
25.4 Load Input
[ 0‘004' power source POWFir source
1 [e+ | @ | j
i kel
10.16 INPUT | OUTPUT 12.7 I
400 I 500 @ ©
e | @t ‘T SSR| LOAD INPUT
-
i ® ©)
General tolerance: £0.5 +.020
Tolerance: +0.1 +.004
3. AC output, 10A types
CAD Data Mounting hole location (Copper-side view)
4-1.2 dia.
25.4
2?%5 {000 4-.047 dia
39 1 2 [ 3l 4
1535 B—+
' 4 33 Copper foil /\Q/ R4 ‘ T
187 1.299 2.54x3 | 2.54x5 91
\ T 100x3 10055 ™ S 5ax0 .358
100x2 l
‘ 25
984 LOAD| INPUT 2-3.5 dia.*
| 0 +0e- 20 20 2138 dia.
; # 1o I 787 w 787 |
15 max ) * There 2 holes are not necessary when not using heat sink (AQ-HS-5A)
591}
0.8 | 7.62 Schematic
031 .300
7.62 12.7| | 5.08
-300 500 200
95, SSR| | 0aD  INPUT
T O @ 6 @
12 max. ° - 6.9
472 4§ 272
5 2l L2 1 .
oG9 079 079 -
8.8910.16 S,
350 .400

General tolerance: +0.5 +.020

Load Input
power source power source

Tolerance: £0.1 +.004
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AQ1

mm inch

4. Heat sink (for AQ10A2-ZT4/32VDC)

CAD Data

. 58+2
2-M3 Screw 2.283+.079
i
52 |
27+2
XP ! 1063J:.O79
5.2
.205 476
25 40 N
.098 . .
L4
|
} i
30:

2-M3 Screw depth: min. 10mm
Knurl surface /. -315.315.315.315.315.315.315

General tolerance: +0.5 +.020 %
n
Heat sink attached to AQ1 relay %
(0}
5. DC output, 1A and 2A types
CAD Data Mounting hole location
33 (Copper-side view)
1299
} Yo 12_8040 Copper foil
| 4-394 1 2
/A 4-1.2 dia.
4-.047 dia
2.54x3 |, 2.54x5
w ".100x3 00x5 — T2.54x2
.100x2
output) INPUT | 85, )
Schematic
OROREIOINE S ] ‘
238 \ | 059 P
SSR| LoaD  INPUT
O @ 6 @
+J + -
j
Load Input

power source power source

General tolerance: +0.5 +.020 Tolerance: £0.1 +.004
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AQ1

CAUTIONS FOR USE

1. Input side

1) Noise and surge protection at the input
side

A high noise surge voltage applied to the
SSR input circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use C or
R noise absorber in the input circuit.

R

®

Control | 4
voltage —C SSR
source |

@

2) When the input terminals are
connected with reverse polarity
Reversing the polarity will not cause
damage to the device, due to the
presence of a protection diode, but the
device will not operate.

3) In the case of operating voltage
containing ripple

If the SSR control voltage contains ripple,
the peak of the ripple should not exceed
the maximum rated control voltage “32V”,
and the bottom of the ripple should
exceed the minimum rated control
voltage “4V”.

Y Y]

Peak ripple voltage

Valley ripple voltage

oV

2. Output side

1) Regarding output noise surge
protection

A high noise surge voltage applied to the
SSR load circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use a
varistor across the SSR output.

[0) Load
Load
SSR power
supply
@

Varistor

Keep the varistor voltage to no more than
500 V.

2) When used for the load less than rated
An SSR may malfunction if it is used
below the specified load. In such an
event, use a dummy resistor in parallel
with the load.

R, (dummy resistor)

SSR power

@ f-mmmmmmmm e

Set a value of dummy resistor so that the
load current becomes 50 mA or greater
due to the dummy resister and load.

3. When using bent output terminals
To avoid applying mechanical stress on
the main unit and molded section of the
solid state relay, radio pliers should be
used to grasp the terminals between the
point of bending and the molded case
when making the bends.

Solid state relay
Terminal bend section

Printed circuit board

<

4. When a heat sink is mounted on the
5 A or10 A type

The heat sink (AQ-HS-5A) or a radiator
which can make good contact should be
used.

If a heat sink is used in which the contact
condition is bad, a heat conducting
compound should be used to improve the
heat radiation. (Ex. Silicon compound
Toshiba silicon YG6111 or TSK5303) The
compound should be applied between
the heat sink and the AQ1.

AQ-HS-5A heat sink

Solder

g used for tightening the M3 screws.

5. Others

1) If an SSR is used in close proximity to
another SSR or heat-generating device,
its ambient temperature may exceed the
allowable level. Carefully plan SSR
layout and ventilation.

2) Soldering to SSR terminals should be
completed within 5 seconds at 260°C
500°F.

3) Terminal connections should be made
by referring to the associated wiring
diagram.

4) For higher reliability, check device
quality under actual operating conditions.
6. Transportation and storage

1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

» Temperature: 5 to 30°C 41 o 86°F

* Humidity: Less than 60% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

For Cautions for Use, see Page 319.
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Panasonic

ideas for life

mm inch

FEATURES

1. Slim with 9 mm .354 inch thickness
The thin type (45 mm long x 24 mm high
x 9 mm wide) (1.772x.945x.354 inch)
permits high density mounting.

2A and 3A space saving
PC board terminal type

2. Excellent in noise resistance

Since the input and output are insulated
by the phototriac coupler, the noise on
the output side is not fed back to the input
side.

3. Snubber circuit integrated

The snubber circuit is integrated to
prevent malfunction caused by the rapid
rise of the voltage on the output side,
such as inductive load and noise.

4. Zero-cross and Non zero-cross
types are available.

The zero-cross type generates minimal
noise by suppressing occurrence of radio
frequency interference (RFI) and electro-
magnetic interference (EMI).

The non zero-cross type features a short
operation time which permits phase
control.

5. High dielectric strength: 3,000 V AC
(between input and output)

w @ v
Please contact us about TUV certified products.

AQ8 RELAYS

6. Two kinds of terminals distance are
available. (5.08 mm and 7.62 mm) (.200
and .300 inch)

7. High reliability, long life and
maintenance-free

TYPICAL APPLICATIONS

Most suitable as drivers for small size AC
motors, solenoids, solenoid valves and
so on.

1. Copying equipment

2. Air conditioners

3. Industrial equipment such as NC
machines, sequencers, robots and so on

TYPES
1. Zero-cross type 2. Non zero-cross type
telpnri):;ls Max. load Load Input Part No. terlrr‘:ﬁ:ztals Max. load Load Input Part No.
distance current voltage voltage distance current voltage voltage
5VDC |AQ2A1-C1-ZT5VDC 5VDC |AQ2A1-C1-T5VDC
727925 12V DC [AQ2A1-C1-ZT12VDC 727925 12V DC |AQ2A1-C1-T12VDC
A 24V DC |AQ2A1-C1-ZT24VDC A 24V DC |AQ2A1-C1-T24VDC
5VDC |AQ2A2-C1-ZT5VDC 5VDC |AQ2A2-C1-T5VDC
75\}‘;2050 12V DC |AQ2A2-C1-ZT12VDC 75\}‘;2050 12V DC |AQ2A2-C1-T12VDC
52-83 I’:Q; 24V DC |AQ2A2-C1-ZT24VDC 52-83 I’;‘:p} 24V DC |AQ2A2-C1-T24VDC
typo 5VDC |AQ3A1-C1-ZT5VDC type 5VDC |AQ3AI-C1-T5VDC
75\}3\1C25 12V DC |AQ3A1-C1-ZT12VDC 75\/“;\85 12V DC |AQ3A1-C1-T12VDC
A 24V DC |AQ3A1-C1-ZT24VDC A 24V DC |AQ3A1-C1-T24VDC
5VDC |AQ3A2-C1-ZT5VDC 5VDC |AQ3A2-C1-T5VDC
75\}°AZC5° 12V DC |AQ3A2-C1-ZT12VDC 75\}3@50 12V DC |AQ3A2-C1-T12VDC
24V DC |AQ3A2-C1-ZT24VDC 24V DC |AQ3A2-C1-T24VDC
5VDC |AQ2A1-C2-ZT5VDC 5VDC |AQ2A1-C2-T5VDC
75\}0Ag:25 12V DC | AQ2A1-C2-ZT12VDC 75\}‘;};25 12V DC | AQ2A1-C2-T12VDC
A 24V DC | AQ2A1-C2-ZT24VDC A 24\ DC |AQ2A1-C2-T24VDC
5VDC |AQ2A2-C2-ZT5VDC 5VDC |AQ2A2-C2-T5VDC
75\}1%50 12V DC | AQ2A2-C2-ZT12VDC 75\}‘;\2050 12V DC | AQ2A2-C2-T12VDC
73-83 Im‘] 24V DC |AQ2A2-C2-ZT24VDC 73-835 Ifrf]‘cffr‘] 24V DC |AQ2A2-C2-T24VDC
typo 5VDC |AQ3A1-C2-ZT5VDC type 5VDC |AQ3A1-C2-T5VDC
75\}‘;\&25 12V DC |AQ3A1-C2-ZT12VDC 75\}‘}\2325 12V DC |AQ3A1-C2-T12VDC
A 24V DC |AQ3A1-C2-ZT24VDC A 24V DC |AQ3A1-C2-T24VDC
5VDC |AQ3A2-C2-ZT5VDC 5VDC |AQ3A2-C2-T5VDC
75\}‘;%50 12V DC |AQ3A2-C2-ZT12VDC 75\}‘3\%50 12V DC |AQ3A2-C2-T12VDC
24V DC | AQ3A2-C2-ZT24VDC 24V DC |AQ3A2-C2-T24VDC

Remark: Standard packing Carton: 20 pcs.; Case: 200 pcs.

ds_61603_en_aq8: 010611D
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AQ8

RATINGS

1. Rating (Ambient temperature: 20°C, 68°F; Voltage ripple on the input side: 1% or less)

1) Zero-cross type

* 2 Atype
Part No.| AQ2A1-C1- AQ2A1-C1- AQ2A1-C1- AQ2A2-C1- AQ2A2-C1- AQ2A2-C1-
ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC Remarks
AQ2A1-C2- AQ2A1-C2- AQ2A1-C2- AQ2A2-C2- AQ2A2-C2- AQ2A2-C2-
Item ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC
24V DC 24V DC The parenthesized values
5V DC 12V DC 5VvDC 12V DC
o | Control voltage (21.6 to (21.6to represent the allowable
© (4 to 6Y) (9.6 to 14.4V) 26.4V) (4 to BV) (9.6 to 14.4V) 26.4V) voltage ranges
5 ) Approx. Approx. Approx. Approx. Approx. Approx.
£ |Inputimpedance | gy o) 0.55k Q 14KQ 0.18k Q 0.55k Q 14KQ
Drop-out voltage min. 0.5V min. 1.2V min. 2.4V min. 0.5V min. 1.2V min. 2.4 V
Max. load current 2 A At?mbient temperature of
30°C or less
Load voltage 75t0 125V AC 75t0 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
, | OFF voltage 400V 600V
3 y —
% | Non-repetitive 30 A*2 In one cycle at 60 Hz
K surge current
s - _ 5
3 |Max. "OFF-state 2.5 mA/100 V applied 5 mA/200 V applied
leakage current
Max. “ON-state” .
voltage drop 16V at max. carrying current
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 Vs poocpient temperature of
* 3 Atype
Part No.| AQ3A1-C1- | AQ3A1-C1- | AQ3A1-C1- | AQ3A2-C1- | AQ3A2-C1- | AQ3A2-C1-
ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC Remarks
AQ3A1-C2- | AQ3A1-C2- | AQ3A1-C2- | AQ3A2-C2- | AQ3A2-C2- | AQ3A2-C2-
Item ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC
24V DC 24V DC The parenthesized values
5V DC 12V DC 5VvDC 12V DC
o | Control voltage (21.6 to (21.6to represent the allowable
k= (4 to 6Y) (9.6 to 14.4V) 26.4V) (4 to BV) (9.6 to 14.4V) 26.4V) voltage ranges
= . Approx. Approx. Approx. Approx. Approx. Approx.
Z|Inputimpedance | g 45 ) 0.55 k O 14KQ 018k Q 0.55k 14K 0
Drop-out voltage min. 0.5V min. 1.2V min. 2.4V min. 0.5V min. 1.2V min. 2.4 V
Max. load current 3 A% Atfmblent temperature of
30°C or less
Load voltage 75t0 125V AC 75to 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
© OFF voltage 400V 600V
3 y —
7 | Non-repetitive 80 A*2 In one cycle at 60 Hz
g surge current
S p N >
5 [Max. “OFF-state 2.5 mA/100 V applied 5 mA/200 V applied
leakage current
Max. "ON-state” 16V at max. carrying current
voltage drop
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 Vs At ambient temperature of

80°C

Notes: *1) Refer REFERENCE DATA 1, characteristics of load current vs. ambient temperature.
*2) Refer to REFERENCE DATA 2, characteristics of non-repetitive surge current vs. carrying time.
*3) When the load current is less than the min. load current, refer to “NOTES (page 352)”.
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AQ8

2) Non zero-cross type

Solid State

* 2 Atype
Part No.| AQ2A1-C1- | AQ2A1-C1- [ AQ2A1-C1- AQ2A2-C1- | AQ2A2-C1- | AQ2A2-C1-
T5VDC T12VDC T24VDC T5VDC T12VDC T24VDC Remarks
AQ2A1-C2- | AQ2A1-C2- | AQ2A1-C2- AQ2A2-C2- | AQ2A2-C2- | AQ2A2-C2-
Item T5VDC T12vDC T24VDC T5VDC T12vVDC T24VDC
24V DC 24V DC The parenthesized values
5V DC 12V DC 5V DC 12V DC
o | Control voltage (21.6to (21.6to represent the allowable
e (4 to BV) (9.6 to 14.4V) 26.4V) (4to BV) (9.6 to 14.4V) 26.4V) voltage ranges
5 . Approx. Approx. Approx. Approx. Approx. Approx.
£ |!nputimpedance 03kQ 0.8kQ 1.8k Q 03kQ 0.8k Q 18kQ
Drop-out voltage min. 0.5V min. 1.2V min. 2.4 V min. 0.5V min. 1.2V min. 2.4V
Max. load current 2 A At Oambient temperature of
30°C or less
Load voltage 75t0 125V AC 7510250 V AC
Frequency 4510 65 Hz
Repetitive peak
o OFF voltage 400V 600V
3 } —
5 | Non-repetitive 30 A*2 In one cycle at 60 Hz
D surge current
S p _ 5
3 |Max. "OFF-state 2.5 mA/M00 V applied 5 mA/200 V applied
leakage current
Max. “ON-state” )
voltage drop 16V at max. carrying current
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 V/us s amblent temperafure of
* 3 Atype
Part No.| AQ3A1-C1- | AQ3A1-C1- [ AQ3A1-C1- AQ3A2-C1- | AQ3A2-C1- | AQ3A2-C1-
T5VDC T12vDC T24VDC T5VDC T12VDC T24VDC Remarks
AQ3A1-C2- | AQ3A1-C2- | AQ3A1-C2- AQ3A2-C2- | AQ3A2-C2- | AQ3A2-C2-
Item T5VDC T12vDC T24VDC T5VDC T12VDC T24VDC
24V DC 24V DC The parenthesized values
5VvDC 12V DC 5V DC 12V DC
o | Control voltage (21.6to (21.6to represent the allowable
ke (4 toBV) (9.6 to 14.4V) 26.4V) (4 to BV) (9.6 to 14.4V) 26.4V) voltage ranges
E . Approx. Approx. Approx. Approx. Approx. Approx.
&|nputimpedance | 43 ¢ 0.8kQ 18kQ 0.3kQ 0.8kQ 18kQ
Drop-out voltage min. 0.5V min. 1.2V min. 2.4 V min. 0.5V min. 1.2V min. 2.4V
. At ambient temperature of
Max. load current 3 AM 30°C or less
Load voltage 75t0 125V AC 7510250V AC
Frequency 45 to 65 Hz
Repetitive peak
o OFF voltage 400V 600V
3 } —
5 | Non-repetitive 80 A*2 In one cycle at 60 Hz
o surge current
3 p 3 -
3 |Max. "OFF-state 2.5 mA/M00 V applied 5 mA/200 V applied
leakage current
Max. “ON-state” .
voltage drop 16V at max. carrying current
Min. load current 25 mA™*3 50 mA*3
OFF state dV/dt 50 Vs o amblent tamperafure of

Notes: *1) Refer REFERENCE DATA 1, characteristics of load current vs. ambient temperature.
*2) Refer to REFERENCE DATA 2, characteristics of non-repetitive surge current vs. carrying time.
*3) When the load current is less than the min. load current, refer to “NOTES (page 352)".
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2. Characteristics (Ambient temperature: 20°C 68°F; Input voltage ripple: 1% or less)

ltem Type Zero-cross type Non zero-cross type Remarks
Operate time, max. 1/2 cycle of voltage sine wave + 1 ms 1ms
Release time, max. 1/2 cycle of voltage sine wave + 1 ms
Insulation resistance, min. 10°Q2 between input and output at 500 V DC
3,000 V AC between input and output For 1 minute

Breakdown voltage

Vibration Functional 10 to 55 Hz at double amplitude of 3 mm 10 min. for X, Y, Z axis
resistance Destructive 10 to 55 Hz at double amplitude of 3 mm 1 hour for X, Y, Z axis
Shock Functional Min. 980 m/s2 {100 G} 4 times each for X, Y, Z axis
resistance Destructive Min. 980 m/s2 {100 G} 5 times each for X, Y, Z axis

Ambient temperature

—30°C to +80°C —22°F to +176°F

Storage temperature

—30°C to +100°C —22°F to +212°F

Operational method

Zero-cross (Turn ON and Turn OFF)

Non zero-cross turn ON,
zero-cross turn OFF

DIMENSIONS (mm inch)

(Common for zero-cross and non zero-cross types)
1. Input terminals distance 5.08 mm .200 inch

1) 2 A type

CAD Data

=

- @WINPUT® +

4-0.8 dia.
‘ 4-.031

General tolerance: +0.5 +.020

Download @&l from our Web site.

Mounting hole location (Bottom view)
} 27.94 . Copper foil

Terminal 4% 3
254x2 | 5 54x5 | 2.54x4

100x2 ~.100x5 " 100x4"  4-.047
Tolerance: £0.1 +.004

-

Schematic
INPUT LOAD
@ ® 0 o

-+
L«
Input L d

oal
power source power source

2) 3 A type

CAD Data

43 max.
1.693

- @INPUT® +

®@LOADO®

® ®
General tolerance: +0.5 +.020

Mounting hole location (Bottom view)

| 27.94 . Copper foil
1.100
Terminal 4 3 2 1
2.54x2 | 5 54x5 | 2.54x4 | \4-1.2 dia.

100x2  .100x5 ~ .100x4  4-.047
Tolerance: £0.1 +.004

Schematic

Input L
oad
power Source power source
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2. Input terminals distance 7.62 mm .300 inch mm inch
1) 2A type
Mounting hole location (Bottom view
CAD Data 9 ( )
‘ ‘ 9 max, ‘ 30.48 Copper foil
411.57%@(. \ 354 1.200
7‘ Terminal 4 3% 2% 1
2.54x3‘ 2.54x5 _| 2.54x4, 4-1.2 dia.
24 max. 700x3 ~.100x5 ~"100x4" 4047
Tolerance: £0.1 +.004
- @INPUT®+ ®LOAD® )
1 Schematic
8 min.
315
'
) 7_1.10.16.
) 3007500 400 4.0.8 dia INPUT  LOAD
4-031 ® © 2 9
Q
e
®©
i a
General tolerance: +0.5 +.020 Input Loa o —
POWEr SOUrce power source 5
(0}
2) 3A type
CAD Data Mounting hole location (Bottom view)
| 43 max. | 9 max, )
1.693 - .354 ) 30.48 Copper foil
1.200
Terminal 4 3% 2% 1
254x3| 254x5 | 2.54x4 | \4-1.2 dia.
32 max. §00x3 —-100x5 T"100x4"  4-.047
1.259 Tolerance: £0.1 +.004
Schematic
- @INPUT®+ @LOADD
min.
315
' INPUT  LOAD
@ 0 @ @
4-0.8 dia.
4-.031
-+ -
@ @ @ @ Inoiwér source Load Load
General tolerance: £0.5 +.020 P power source
4. Characteristics of load current vs. ambient 5. Characteristics of non-repetitive surge current vs. carrying time
temperature
Conditions: Natural cooling (2 A type) (3 A type)
< <
3.0 g 100 g 100
% 3 Atype S =
< 25 N 5 o
g 2 Atype o 80 o 80
g e 3 ?
t 20
3 @ N 2 w0 2 0
® >X & % % \\~.
815 @\ g g
[ [
T 40 T 40 e
1.0 S S T
T @n z z
T
05 20 S 20
01— 0 0
307 0 20 40 60 80 5 10 50 100 5 10 50 100
—— Ambient temperature, °C — No. of cycles at 60 Hz — No. of cycles at 60 Hz
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6. Characteristics of input current vs. input
voltage
—zero-cross type ---non zero-cross type

I
!

n
a

’
{ J12Viype) 724V type)
(5 V type)

o

— Input current, mA
- n
o o
S —_—
~=i —
S
~<
9

(8]

o

0 10 20 30
— Input voltage, V

7. Characteristics of load current vs. ambient temperature for adjacent mounting

Conditions: Natural cooling

(2 A type)
25
20 < ~£-20,32 mm
.800 inch
< AN \\\ 2-12,7 mm—]
"ﬂ:: \\ ;< 5Q0 inch
215 £=9.0mm |
8 \ 354 inch
3 N
S 10 N
' N
I N
ost—LH] [l [H]
AR
2 =Adjacent mounting pitch
ol p 1 | |

30° 0 20 40 60 80
—— Ambient temperature, °C

(3 Atype)
3.0 S ‘
\ \\ 42032 mm
N \ 8Q0 inch ]
2=127
< \\\%é
=4 £=9.0 mm
£ 20 354 inch ]
3
5 N
o
g N
T
210
£ =Adjacent mounting pitch
ol p 1 | |
30" 0 20 40 60 80

——— Ambient temperature, °C

Approved standards list

Product . e .
name File No. Qualified ratings
UL 2A type: 2 A 125, 250 V AC
E95895 2 A 125V AC (Tungsten)
AQS FLA1A,LRAB6 A 125,250V AC
CSA 3A type: 3 A 125,250 V AC
LR26550 3 A 125V AC (Tungsten)
FLA1.5A, LRA9 A 125,250 V AC

NOTES

1. When used for the load less than
rated

In case of the load current less than
rated, malfunction may result from the
residual voltage across the both ends of
the load even if the solid state relay is
turned off. Use a dummy resistor as a
countermeasure.

The total of the current through the
resistor and the load current must exceed
the min. rated load current.

R, Dummy resistor

Load
power
source

In case the dummy resistor is not used,
keep in mind that the residual voltage
becomes as follows:

Example:

For the inductive load by the 20 mA load
current and the 200 V AC load voltage,
the load impedance becomes 10 k Q and
VelV = 14% is estimated from the right
above graph. Accordingly, the 28 V
voltage remains across the both ends of
the load when the solid state relay is
turned off.

* Characteristics of residual voltage vs.
load impedance

100

tboa |||
— Ve: Residual voltage
V: Power voltage

80 7
/
Ly
//
Ve 60 7
v x100 ,
(%) 4 L
40 7
P Power factor:1
20 —T— (resistor load) __|
// —+— Power factor:0.4
Z (induction load) __|
1 | [ ] ]
0
10 20 30 40 50

— Load impedance (kQ)

2. Solder the terminals within 5
seconds at 260°C 500°F.

3. When the terminal is bent

Care shall be taken neither to apply
mechanical stresses to the mold area of
the solid state relay nor to bend the
terminal 45 degrees or more.

Max.
45°
Solid Printed board

state relay /

Solder

For Cautions for Use, see Page 319.
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Panasonic

ideas for life

AC and DC Plug-in type

AQ-F

FEATURES

« Suitable for high-capacity and high-frequency switching

* Same size, same terminal arrangement as HC relay
Sockets for HC relays are applicable

* Two load types available: DC output type (2 A, 3 A)

AC output type (2 A, 3 A)

* Wide range of input voltage: 3 V to 28 V

RELAYS

mm inch
)
Y
(45}
iel
TYPICAL APPLICATIONS TYPES S
(0}
Drive for small-sized motor, heater, solenoid and Type Part No.
electromagnetic valves. Zero-cross 2 A AQF2A2-ZT3/28VDC
«NC hine AC output
-~ mac . Zero-cross 3 A AQF3A2-ZT3/28VDC
* Printing machine 5C outout 2A AQF2AD1-3/28VDC
* Machine tool P 3A AQF3AD1-3/28VDC
* Robot for industrial use
» Wrapping and packing machine
Ratings (at 20°C 68°F, Input voltage ripple: 1% or less)
Type AC output DC output
Remarks
Item AQF2A2-ZT3/28VDC | AQF3A2-ZT3/28VDC | AQF2AD1-3/28VDC | AQF3AD1-3/28VDC
Input voltage 3t028VDC
Input | Input impedance Approx. 1.6 k Q (3 to 28 V DC)
side
Dll'op-out voltage, 0.8V DC
min.
Max. load current 2A 3A 2A 3A S:ee REFERENCE DATA
1” on the following page
Load voltage 7510250 V AC 3t0 60V DC
Non-repetitive AC: In one cycle at 60 Hz
Load |surge current 80 A 5A 6A DC:1s
side | Max. “OFF-state” 5 mA 1 mA AC: at 60 Hz 200 V
leakage current DC: at 60V
Max. “ON-state” .
voltage drop 1.6V at max. carrying current
Min. load current 50 mA | 5 mA
Characteristics (at 20°C 68°F, Input voltage ripple: 1% or less)
AC output DC output

Type
ltem

AQF2A2-7T3/28

AQF3A2-ZT3/28

AQF2AD1-3/28 VDC

AQF3AD1-3/28 VDC

Remarks

VDC VDC
Operate time max. (1/2 cycle of voltage sine wave) + 1 ms 0.5ms
Release time, max. (1/2 cycle of voltage sine wave) + 1 ms 2ms

Insulation resistance, min.

100 M Q between input and output

Initial at 500 V DC

Breakdown voltage

2,000 Vrms between input and output

Initial for 1 min.

Vibration Functional 10 to 55 Hz double amplitude of 3 mm 10 min. for X, Y, Z axes
resistance | Destructive 10 to 55 Hz double amplitude of 3 mm 1 hour for X, Y, Z axes
Functional Min. 980 m/s? {100 G} 4 times each for X, Y, Z
Shock axes
resistance i
Destructive Min. 980 m/s2 {100 G} gxt"a"s‘es each for X, Y, Z

Ambient temperature

—-30°C to +80°C —22°F to +176°F

Storage temperature

—30°C to +100°C —22°F to +212°F

Operational method

Zero-cross (Turn-ON

and Tum-OFF) |
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OPERATING PRINCIPLE

Internal circuit Waveform of input and output (Resistive load)
AC output type

Snubber circuit Load voltage

s LT e
8| |5 nput signal
Input RN R Output P "orF
npu 2l |5 utpuf
terminal HE AN gl |8 terminal Load current
) o |
3| |F
N

O+

Phototransistor Input signal
coupler ‘§ c OFF
””” 5 o<
.= o =
Input ] % ]ig 5 % Output Load current
terminal AN E’_Kg 2 3 2 g.g terminal
> oS —§5900
T = - = <o QT
[a]
o]

DIMENSIONS (mm inch) Download @ YeEER from our Web site.

=

27.4
1.079 827

AQ-F SOLID STATE RELAY ACCESSORIES

Socket of HC relay is available for AQ-F solid state relay.

1. Socket for plug-in type
HC2 socket 4 28
= 58 l
Eg;i;ig; 2 = _ 635 26—
i 2= 630 8
e R o
\ Rel '
Hold-dgvsr!: clip Ogg,ﬁ_L
166.25
HC2-SS-K !
7.65
301
Note: HC3-SS-K and HC4-SS-K can be also used. Tolerance: 0.1 +.004
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Tolerance: +0.1 +.004

ruLs=r o-mn

2. Socket for PC board
HC2 socket for PC board

CAD Data

1335

3. Wrapping socket mm inch

Standard wrapping socket Wrapping socket with lock spring

25.5
CAD Data ‘i}g,%‘éf’ CAD Data HC4-WS-L o
SEAes 101 40,1 ©
4.06 . 039+.004 539+.004 S
‘60| & lolhlol S ! 2
W LT 1] — T
gkt | P 2
94| =k oA e 1.157 m pE=———————===
.360 i JW
==} = _
SR Jj124
r i 4857344
f 1.354
1201 ARl "5%6% 004
.039+.004 270 =0
.835 — —
1+0.05
.039+.002
4. DIN rail mounting socket
Schematic Mounting dimension (Bottom view
CAD Data 26+0.6 M3 screw ’ ( !
[+1.024+0.24~  terminal
13.35+0.2 21.1+£0.6
.526+0.08 .831+0.24 26

=

L e

: @y 2.638
T sl
: i :1.319
PN I 1 v
LSO;LLCiO» 2-M3.5 screw holes or
1.18171.181 | 4.2£0.1 dia.
4 2-4.2+0.1 dia. holes

157

Minimum separation
in tandem mounting

p @H H@
16123
6.3:02] | 14859312
2483.008 - e
6.4:0.2 167+
252+.008 ol = 2.638+.039
e I
. £, -
al

HC2-SFD-K

5. DIN socket for HC2-vertical type

Schematic Mounting dimension (Bottom view)
CAD Data 15+0.6
591+0.24 M3 screw
’ 13.35:0.2 ferminal 20+0.6 é (1} N.C )
"’ .52620.08 [787+0.24] e @H |
el 8 5 e
ﬁ%@i@ f rO N.O ‘ i
1+0.2 EEFLMHEE - sa:irew holes or
4,110, - e
6 3+106;1.008 & g | 5741 T Lo ‘ Li .1 dia. holes
306 &1 -85 2.242+.039 L il
248+.0087 1| ( 35.4:0.5 - Lo ‘
430, T 67+1 17397+.020 224157405
2SN fjkﬁ 1 ‘2.6381.039 866 866 2.5442.020
+0.15 ””WL”" 8+0.2 | (- —. 079
.079%,006 =|.315%.008
: ]ﬁ 5 — O~ com
S \ 12 9
e [ O O Coil
15‘5‘2601'§i 24280 6:03 "o
- - el r 236+.012
HC2 SFD S |- 22+0.6 - l— 28.5+0.6 —| 3620
866+0.24 1.122+.024
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6. General socket

CAD Data 2425 oval holes Schematic Mounting dimension (Bottom view)
2-.165x.197 oval holes
12)1euB.2 175, 1 5 9 13 2 12 2-M3.5 screw holes or
[475] ] 344 68977 i i i i 472 og 472 4.2:0.1 da.
E] H E H i 17
i ﬁf;ﬁo 0
W2 {1575 K \
DD 0D fs | O tH :J
197 N e fe—
M3 screw | ! — 30__.
terminal 1.181
30 | .15 _.] 2
1181 591 4 8 12 14 079
HC2-SF-K Minimum separation
in tandem mounting
Mounting rail Fastening plate mm inch
g AT8-DLA1 9P
CAD Data
=
o
199 &/
7 =
217 7 Ii |
A .3, 27 ATA4806
N — 224 1.063
7] B L5 S5 1.5
S e | R
140-5.5x15 slof 7.5?
40-.217x.591 slot 295
8. Load current vs. ambient temperature 9-(1). Non-repetitive surge current vs. carrying 2-(2). Non-repetitive surge current vs. carrying
time (AC output type time (DC output type)
<110 < 22
3.0 € =
3 A type g 100 g 20
3 3
¥ ¥
€ 2 Atype = = ~
£ 20 g ® 70 [N 3 14 N
3 < oy N [} N
< £ 60 AN 2 12 TAT
= = e
815 g 50 N g 10 ~ Nk
- D e e T~ N
g 40 s g 8 zAt\e‘\ N N
2 o i =z RS
05 20 4
10 2
ol 0 0
30 0 20 40 60 80 1 2 345 710 20 30405070100 10 20 30405070100 200300 500 1,000
— Ambient temperature, C ——— No. of cycles at 60 Hz s Timems 00 700

10.Input current vs. input voltage
50

45
40
35
30
25

Input current, mA

20
15
10 /

5 4/,
/

03 10 15 20 25 30
—— Input voltage, V

For Cautions for Use, see Page 319.
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Panasonic

ideas for life

Slim heat sink combined type

Compact high capacity
(25A max)
Slim heat sink combined type
joining the lineup

FEATURES

1. Compact Size

Approx 40% reduction in required space
achieved in the footprint area compared
with the previous model (AQ-R relay)

2. Built-in varistor

3. Reverse input connection
prevention function

4. Labor Saving (tab terminal)

5. Output arrangement 1a and 1a x 2
available in the heat sink combined

type

Note: * International standards are acquired for
AQ-J SSR stand-alone, not applied to
heat sink combined type.

= *®
UL (60950-1) reinforced @ TU

insulation compliant

AQ-J RELAYS

TYPICAL APPLICATIONS

1. Kitchen appliances

2. Vending machine

3. Injection molding machine
4. Packing machine

5. Amusement machine

ORDERING INFORMATION

AQJ | | |

AQ-J Solid State Relays ‘

Output type

1: 10A, 75V to 264V AC
2:15A, 75V to 264V AC
4: 25A, 75V to 264V AC

Terminal
1: Plug-in terminal, Zero-cross
2: Plug-in terminal, Random*

Input voltage
2:4t06VDC
6:18t0 28V DC
9:10t0 18 VDC

Functions
V: Built-in varistor

Slim heat sink combined type
None: Without a heat sink

Y: 1atype

W: 1a x 2 type

Note: * Random type is available by custom order.

TYPES
1. AQ-J Solid State Relays
Type Load current Load voltage Input voltage Part No.
4 to 6V DC AQJ112V
10A 10 to 18V DC AQJ119V
18 to 28V DC AQJ116V
4to 6V DC AQJ212V
Zero-cross* 15A 75V to 264V AC 10to 18V DC AQJ219V
18 to 28V DC AQJ216V
4 to 6V DC AQJ412V
25A 10 to 18V DC AQJ419V
18 to 28V DC AQJ416V

Standard Packing; carton: 10 pcs., case: 200 pcs.

Note: * Random type also available. Please inquire.

ds_61650_en_aqj: 010611D
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2. AQ-J SSR Slim Heat Sink Combined Type

Output configuration Type Load current Load voltage Input voltage Part No.
4 to 6V DC AQJ112VY
10A 10 to 18V DC AQJ119VY
1a 18 to 28V DC AQJ116VY
4 to 6V DC AQJ412VY
20A 10to 18V DC AQJ419VY
. 18 to 28V DC AQJ416VY
Zero-cross 75V to 264V AC 2106V DC AQUTI2YW
(pl?’?a) 10 to 18V DC AQIT19VW
lax2 18 to 28V DC AQJ116VW
4to 6V DC AQJ412VW
(plf’?a) 10 to 18V DC AQJA19VW
18 to 28V DC AQJ416VW
Standard Packing; no carton, case: 10 pcs.
Note: * Random type also available. Please inquire.
3. Accessories
Type Part No. Packaged quantity
DIN rail mounting plate AQP-DPJ 5in a carton, 50 in a case

Slim heat sink (28mm wide) (Mountable on a DIN rail)

AQP-HS-SJ10A

No carton, 10 in a case

Slim heat sink (45mm wide) (Mountable on a DIN rail)

AQP-HS-SJ20A

No carton, 8 in a case

Standard heat sink (10A and 15A) AQP-HS-J10A 5in a carton, 20 in a case
Standard heat sink (25A only) AQP-HS-J25A No carton, 5 in a case
SPECIFICATIONS
1. Ratings (Test sample: AQ-J stand-alone, Measurement condition: at 20°C , input ripple: 1% or less)
1) Input side
Part No. AQJ112V AQJ119V AQJ116V
AQJ212V AQJ219V AQJ216V
Item AQJ412V AQJ419V AQJ416V
Rated voltage 5V DC 12V DC 24V DC
Input voltage 4 to 6V DC 10 to 18V DC 18 to 28V DC
Input impedance Approx. 260Q Approx. 800Q Approx. 1.6kQ
Drop-out voltage Min. 1V DC
2) Output side
Part No. AQJ112V AQJ212V AQJ412v
AQJ119V AQJ219V AQJ419V
Item AQJ116V AQJ216V AQJ416V
Max. load current 10A 15A 25A
Load voltage 75 to 264V AC
Frequency 45Hz to 65Hz
Non-repetitive surge current 100A 150A 250A
Max. “OFF-state” leakage current Max. 5mA
Max. “ON-state” voltage drop Max. 1.6V
Min. load current* 50mA

Note: * When the load current is less than the rated minimum load current, please refer to Cautions for Use, page 319.

2. Ratings (Test sample: AQ-J slim heat sink combined type, Measurement condition: at 20°C

, input ripple: 1 % or less)

1) Input side
Part No. AQJ112V(Y-W) AQJ119V(Y-W) AQJ116V(Y-W)
Item AQJ412V(Y-W) AQJ419V(Y-W) AQJ416V(Y-W)
Rated voltage 5V DC 12V DC 24V DC
Input voltage 4to 6V DC 10to 18V DC 18 to 28V DC
Input impedance Approx. 260Q Approx. 800Q2 Approx. 1.6kQ
Drop-out voltage Min. 1V DC
2) Output side
Part No. AQJ112VY AQJ412VY AQJ112VW AQJ412VW
AQJ119VY AQJ419VY AQJ119VW AQJ419VW
Iltem AQJ116VY AQJ416VY AQJ116VW AQJ416VW
Output arrangement 1a 1ax2
Max. load current*! 10A | 20A 10A | 15A
Load voltage 75 to 264V AC
Frequency 45Hz to 65Hz
Non-repetitive surge current 100A | 250A | 100A | 250A
Max. “OFF-state” leakage current Max. 5mA
Max. “ON-state” voltage drop Max. 1.6V
Min. load current*2 50mA

Notes: *1 Please refer to REFERENCE DATA, “1. Load current vs. ambient temperature” below.
*2 When the load current is less than the rated minimum load current, please refer to Cautions for Use, page 319.
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3. Characteristics (Measurement condition: at 20°C 68°F, input ripple: 1% or less)

ltem Characteristics Remarks
Operate time, max. (1/2 cycle of voltage sine wave) + 1ms
Release time, max. (1/2 cycle of voltage sine wave) + 1ms
Insulation resistance, min. 100MQ between input to output to case Using 500 V DC megger

3,000 Vrms between input and output

Breakd It for 1min.
reakdown voltage 2,500 Vrms between input, output and case or-tmin
Vibration resistance SSR stand-alone: 10 to 55Hz, double amplitude of 1.5mm X Y. 7 axes
Slim heat sink combined type: 10 to 55Hz, double amplitude of 0.75mm T
Shock resistance SSR stand-alone: Min. 980m/s? X. Y, Z axes

Slim heat sink combined type: Min. 197m/s?

Ambient temperature

—30 to +80°C —22 to +176°F

Non-condensing at low temperatures

Storage temperature

—30 to +100°C —22 to +212°F

Operational method

Zero-cross (Turn ON and Turn OFF)

REFERENCE DATA

(1) AQ-J Solid State Relays

1. Load current vs. ambient temperature Use load current within range specified in the figure below Q9
Tested condition: (1) 10 A type (when using heat sink or iron (2)-1. 15 A type (when using iron plate) (%
1) If attached to a heat sink, use a heat plate) o
conductive compound (Ex. Toshiba sillicone 12 18 o
YG6111 or TSK5303) of similar coating to When Sl s urted o' (4 i hal ik RN &
improve cooling 10 on an (B) siim heat sink 15 When using 200 x 200 x t2 mm iron plate
2) Without external heat sink < When two units are mounted \\ < \\
If the mounting surface is not metallic and a £ 8 °:Na':e(:):'s\',“nhf:'i‘"t“‘s‘mo = £ 12 NN\
. . Il unit s unt =
heat sink is not used, expose the bottom g enan (0 stga[:dard heal sk \ 5 When using
N en two units are mountex
surface and plate surface to improve heat = 6 |onan () sim heat sink 3 100 x 100 x 1.6 mm IN
dissipation g When using 100x100xt1.6 mm iron plate S iron plate ‘ \ \
. - .
X When using
3) The current value is per 1a. } 4 ‘ 6 150 x 150 x 1.6 mm \\
When using as stand-alone \ iron plate
2 When using an (D) DIN rail mounting plate 3
0 0
0 20 40 60 80 100 20 0 20 40 60 80

—— Ambient temperature, °C — Ambient temperature, °C

(2)-2. 15 A type (when using a heat sink) (3)-1. 25 A type (when using iron plate) (3)-2. 25 A type (when using a heat sink)

20 T T T 30 30 T T
When a single unit is mounted | When a single unit ‘ ‘ ‘ When a single unit is : -
on an (C) standard heat sink | is mounted on an ; mounted onan () Whenasingle unit s mounted
When (a g\ngle unitis mounted | (A) slim heat sink 25 When using 300 XPOO xi2 fmiron prate 25 standard heat sink\ | ©°nan (Cl standard hﬁa‘ sink
on an (B) slim heat sink / / When using 250 x 250 x t2 mm When a single unit is
15 : < iron plate [ mounted on an (A)
< N P! Wh < h d
= € en using - slim heat sinl
5 g 20 200 x 200 x {2 mm g 20
5 \ 5 iron plate =
o
© o
< 10 | When two units are mounted ~ T 15 N < 15 - ™~
3 onan (A) slim heat sink S \ g When a single
3 ] | a unitis mounted on an
When two units are mounted \ 10 \ 10 (B) slim heat sink
on an (B) gim heat sink When using 150 x 150 x 1.6 M T~ ) 1 When G nis are 7 Wher tvo i~
5 iron plate mounted onan () are mounted on an
7\\ 5 o |poimheatsink ) s hea ink
When using as stand-alone When using 100 x 100 x H.6 mm When using as stand-alone
When usm‘g an (D) DIT rail mount‘ng plate iron p‘late ‘ ‘ When usin‘g an (D) D"T‘ rail mount;ng plate
0% 20 40 60 80 100 920 0 20 40 60 80 0% 20 40 60 80 100

—— Ambient temperature, °C ——— Ambient temperature, °C —— Ambient temperature, °C

2. Non-repetitive surge current vs. 3. Input current vs. input voltage

carrying time characteristics (A) slim heat sink AQP-HS-SJ20A
(10A, 15A and 25A common) (B) slim heat sink AQP-HS-SJ10A
300 30 (C) standard heat sink AQP-HS-J10A
< ‘ ‘ (D) DIN rail mounting plate | AQP-DPJ
H 25 A8VE9 o 1ev Do) (E) standard heat sink AQP-HS-J25A
é \ 25A type ‘é
2 N, [ T1] =
5200 N [ [T] 52 (18 to 28V DO)
° \\ 15A‘ t\‘/p‘e g
2 ™ 10A t 5 15 g
g \\ I ; g Iy I
2 100 ™~ Y“ T 10 7
é N / \\~~..
2\\5-
‘ \___:«. 5
01 10 100 0 5 10 15 20 25 30 35

— No. of cycles at 60 Hz — Input voltage, V
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AQ-J

(2) AQ-J SSR Slim Heat Sink Combined Type
1. Load current vs. ambient temperature Use load current within range specified in the figure below

(1) Output arrangement: 1a (2) Output arrangement: 1a x 2
25 (Per 1a)
20
20
< < 15
é 5 N AQU41:VY pr
3 \ 2 AQJ41:VW
3 S 1 q
o o
=410 g
ATy | N 3 AQUT1 VW s
5 5 Note:
When two contacts are operated simultaneously.
0 In the case of a single-contact operation, the rating of
0 20 40 60 80 100 0 (1) AQJ11%VY, AQJ41=VY applies.
—— Ambient temperature, °C 0 20 4.0 60 80 100
—— Ambient temperature, °C
2. Surge current vs. carrying time 3. Input current vs. input voltage
characteristics
500 30 I
AQJ#12V#
| AQU#19V
400 <2
3 e\ ||/
@300 £ s l / AQU#16V
=] \ 5 /
3 Q
@ 200 \\\ £ 12 7
T T AQUA1vs T
100 T~ 6
L[ AQu11+vs I
0y 10 100 065 10 15 20 2 a0

—— No. of cycles at 60 Hz —— Input voltage, V
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AQ-J
DIMENSIONS (mm inch) Download @@dYEER from our Web site.

1. AQ-J Stand Alone External dimensions Schematic
CAD Data : :%%{nax. Input power Load power
7.95 " max. source @ ® source
e Kl .
169 455 - &
= ©) @)
TLJW
8.4/6.35
@ J @ 3312504 [| 9
LOPD - T
@ 1A dvR 5682 din o
38 1l @AQiav |1 30 Mounting dimensions
1.496 WADEI ek 50601 1.181 2-1.2 dia.
®, W @ 2-.047 dia.
| ([t 2
i) - I
>:'/ = 16 || -
4.3 dia. 063
@ 28 =71 i o
1902 .280 2-4.3 dia. or M4 ©
2-.169 dia. or M4 =
(¢p]
il
Output side @ and @ terminals: #250 type, t = 0.8 .031 °
| Input side @ and @ terminals: #110 type, t = 0.5 .020 %)
LTI
669 5
t .1537 l
|
2.-(1) Slim Heat Sink Combined Type External dimensions Schematic
OUtPUt Arrangement: 1a 100 3.937 Input power Load power
90 3.543 source ® ©) source
CAD Data 78 3.071 A
! . S
AL E VA @ ®
4.6dia. 4.6x5.6 elliptical hold 150
181 dia. 181x.220

Mounting dimensions (Top view)

2-4.6 dia. or M4
2-.181 dia. or M4

|
6
%236
90+0.2 @

Note: When using on a DIN rail, please install } ‘"mﬂ"ﬁ @]jopaw | 3.543+.008 1
so that the “A” part is on top. \ ‘A’ part i

AR
|
|
|
|

1.6

2.-(2) Slim Heat Sink Combined Type External dimensions Schematic
Output Arrangement: 1a x 2 ‘ 100 3.937 Input power Load power
CAD Data S aon e [0 ® source
| ! &
- te B P ®
i .236
4.6x5.6 elliptical hole 28, ) )
181 dia 181,220 Note: Use caution for AQ-J terminal
AR A ||| L# ||| numbers.
| | ‘ R |
j gy | Mex. | Mounting dimensions (Top view)
113 i
} 3268| 4 419 | 2-4.6 dia. or M4
L 100 i 2-.181 dia. or M4
\ 3.937 ) |
1o'gs : I ‘ ;
| (M @AQP8T0 o ff @ 236
=T (4 T
Note: When using on a DIN rail, please install l"’\ A part ! 205403.3 o |

so that the “A” part is on top.
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AQ-J

ACCESSORIES

AQP-HS-SJ10A Slim Heat Sink

CAD Data

Note: When using on a DIN rail, please install
so that the “A” part is on top.

External dimensions

100 3.937
90 3.543
! 78 3.071 ) 5-M4
30 1.18] ‘ (Effective screw depth: 6mm .236inch)
2 Al 16
iR R
4.6 dia. 30 T 30 4.6x5.6 elllptlcal hole
181 dia. 1181 _[10_1.187 181x.220

\
‘ 1
‘
! \
w 78 |
T 3.071
| 83 |
i 3.268 !
16 i
063 [igsinin @AQP810 or
S O

Mounting dimensions (Top view)

2-4.6 dia. or M4
2-.181 dia. or M4

e

3.543=.008 !

AQP-HS-SJ20A Slim Heat Sink

CAD Data

External dimensions

Mounting dimensions (Top view)

100 3.937 2-4.6 dia. or M4
90 3.543 2-.181 dia. or M4
78 3.071 |
40 1.575_ 5-M4 - 5
4} i Jh (Effective screw depth: 6mm .236inch) %236
¢
] | il 16 |30 90+0.2
= T A B A = * 236(1.181 3.5432.008 I
I &
A8 | < 5 \46<556 eliptical nole
4.6 dia. 181x.220 45
~81 dia. 47.6 1874 | 1.181 * 1770
‘ |
I R
. |
‘ |
w 78
i 3.071 5 !
i 3.268 ‘
1.6 i
) . ) 063 I [mwmu @AQPB12 o
Note: When using on a DIN rail, please install
so that the “A” part is on top. part B
AQP-HS-J10A Standard Heat Sink External dimensions Mounting dimensions
(for 10A and 15A types) — 50, -
44 44 ROB7T 4-M4 or 4.4 dia.
CAD Data 1737 1 079 4-M4 or .173 dia.
15 -
=059
3-M4 { | ;
90 54 333 80 10093
3.543 2.126 1311 3.150 3.937'8 90+0.1
\ 3.543+.004
111
j 437
Tk A 2
079 15
0+0.2
L 30 | 245 059 L1 969:. oos”J
1.181 965
476 91l |, 285
a7 354 1.122
45 |
318§7 e

362
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AQ-J

AQP-HS-J25A Standard Heat Sink External dimensions Mounting dimensions
(for 25A type)

4-R2.5 .098

4-M4.5 or 5 dia.
4-M4.5 or .197 dia.

|
|
| ! -
3-M4 ! 197
\ 119:0.1 ! !
N o 4.685+.004 ‘ ‘
) I

)
‘-%W%‘% ) 4'.54685 150 J—Ej

CAD Data

U]

1.870 5.906
132+0.1
5.197+.004

N7

P

()
2

©
S
n
8
©
n

2
.079

e ’ﬁ"—‘f’f 2.047
i

u%u

46 1.811 3
118

64 2.520
823.228 13

100 3.937 o1z
120 4.724
142 5.591

AQP-DPJ DIN Rail Mounting Plate External dimensions

CAD Data

4.6 dia.
181 dia.

.

1.874 7
90 30
3543 | 118119

| 748 =

4.6x5.6 elliptical hole 6
.181x.220 TH21.236

For Cautions for Use, see page 319.
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Panasonic

ideas for life

Load current 15 to 40A
Small Screw Terminal SS

JAQ-A RELAYS

FEATURES

1. Compact Size

W40 x L 58 x H25.5 mm

W 1.575 x L 2.283 x H 1.004 inch
2. With terminal cover for safety
(output side only).

* Cover on input side available as option.

3. Mounting pitch 47.5 mm 1.870 inch
4. Built in varistor for excellent surge
absorption

5. With LED indication for operation
status verification

TYPICAL APPLICATIONS

Heater control

e Business use:
Cooking machine
Vending machine
Freezer
Refrigerator

¢ Industrial use:
Molding machine
Temperature controlled bath
Printing machine
Packing machine

ORDERING INFORMATION

AQA |

Output type

2: 15A, 75V to 250V AC
4: 25A, 75V to 250V AC
6: 40A, 75V to 250V AC

Terminal, Type
1: Screw terminal, Zero-cross
2: Screw terminal, Random*

Input voltage
1:4t032V DC

Functions
VL: Built-in varistor and LED indication

* Random type is available by custom order.

TYPES

1. AQ-A Solid State Relays

Type Load current Load voltage Input voltage Part No.
15A AQA211VL
Zero-cross 25A 75V to 250V AC 4to 32V DC AQA411VL
40A AQA611VL
Standard Packing; carton: 2 pcs., case: 60 pcs.
Note: Random type also available. Please inquire.
2. Accessories
Type Part No. Packaged quantity
Standard heat sink (15A) AQP-HS-J10A 5in a carton, 20 in a case
Standard heat sink (25A) AQP-HS-30/40A 5in a carton, 20 in a case
Standard heat sink (40A) AQP-HS-J25A No carton, 5 in a case
Slim heat sink (45mm wide) (Mountable on a DIN rail) AQP-HS-SJ20A No carton, 8 in a case
DIN rail mounting plate AQP-DPJ 5in abag, 50 in a case
Terminal cover AQA801 —

364
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AQ-A

RATING

1. Ratings (Measurement condition:

at 20°C 68°F, Input ripple: 1% or less)

Item Part No. AQA211VL | AQA411VL | AQAB11VL Remarks

Input voltage 4 to 32V DC

Input side | Input current Max. 20mA
Drop-out voltage Min. 1V
Max. load current 15A | 25A | 40A
Load voltage 75 to 250V AC
Frequency 45 to 65Hz

Output side | Non-repetitive surge current 150A | 250A | 400A In one cycle at 60Hz

“OFF-state” leakage current Max. 10mA at 60Hz
“ON-state” voltage drop Min. 1.6V at Max. carrying current
Min. load current* 100mA

Note: * When the load current is less than the rated minimum load current, please refer to Cautions for Use, page 319..

2. Characteristics (Measurement condition: at 20°C 68°F, Input ripple: 1% or less)
Item AQA211VL | AQA411VL | AQAG11VL Remarks

Operate time Max. 1/2 cycle of voltage sine wave + 1ms

Release time Max. 1/2 cycle of voltage sine wave + 1ms

Insulation resistance Min. 100MQ between input and output at 500 V DC
Breakiown voltage 2,500 Vims boween input output and case for 1min.

Vibration resistance (Functional) 10 to 55Hz double amplitude of 1.5mm X, Y, Z axes

Shock resistance (Functional) Min. 980 m/s? X, Y, Z axes

Ambient temperature

—20°C to +80°C —4°F to +176°F

Non-condensing at low temperatures

Storage temperature

—20°C to +85°C —4°F to +185°F

Non-condensing at low temperatures

Operational method

Zero-cross (Turn ON and Turn OFF)

REFERENCE DATA

1. Load current vs. ambient temperature

Use load current within range specified in the figure below.

Tested condition

With external heat sink

1) (1) When using standard heat sink

(AQP-HS-J25A)

(2) When using standard heat sink
(AQP-HS-30/40A)

(3) When using standard heat sink
(AQP-HS-J10A)

(4) When using standard heat sink
(AQP-HS-SJ20A)

2) If attached to a heat sink, use a heat conductive
compound (Ex. Momentive Performance Materials
Inc. YG6111 or TSK5303) of similar coating to
improve cooling.

Without external heat sink

If the mounting surface is not metallic and a heat sink
is not used, expose the bottom surface and plate
surface to improve heat dissipation.

(1) 15A type (AQA211VL)

Load current, A

20

-20 0 20 40 60 80

When using AQP-HS-J10A or
AQP-HS-SJ20A

When using as stand-alone

™~

100
— Ambient temperature, °C

(2) 25A type (AQA411VL)
30

Load current, A

When using
AQP-HS-30/40A
When using

AQP-HS-JT10A |
When using
AQP-HS-SJ20A

N

AN

N\

When using as stand-alone

-20

0 20 40 60 80
— Ambient temperature, °C

100

(3) 40A type (AQAB11VL)
50 —
When using
AQP-HS-J25A
When using
40 AQP-HS-30/40A
< When using
= AQP-HS-J10A
e 45 N When using
§ \< AQP-HS-SJ20A
el
©
3 5 \\
10t When using as stand-alon
~—]

0
20 0 20 40 60 80
— Ambient temperature, °C

100

2. Non-repetitive surge current vs. carrying
time characteristics

—Non-repetitive surge current, A

500

N
[=}
S

AQA211VL | AQA411VL | AQABT1VL

N

300
N
\\\
200
™~
TR T
N~ T~ ay
100 e
T—
0
1 10 100

— No. of cycles at 60 Hz

3. Input current vs. input voltage characteristics

20

-
(=]

Input current, mA
N

5 10 15 20 25 30 35
— Input voltage, V

ds_61651_en_aqga: 010611J
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AQ-A

DIMENSIONS (mm inch) Download from our Web site.

CAD Data External dimensions Schematic
40 Input power Load power
2.M4 1.575 b\"b\{b SOUI;Ce ® ® srce
K75 I 1, °
/¢ 2
@] ﬂ
LOAD . . .
© o e @ D Mounting dimensions
nasonic
58 AQA211VL 47.5
2.283 Vb e 1.870 47592
@ weut OO i 1.870::8%3
- 4-32VDC +
° Ztaso M,
- la. or
(@) u
1 (= e S _
2-M3 43
169
=
1.004 (15.5)
(610)
=
®)
(.118) 10.5 (10.5
413 (.413)
ACCESSORIES (mm inch)
AQP-HS-SJ20A Slim Heat Sink
CAD Data External dimensions Mounting dimensions
< 100 3.937 2-4.6 dia. or M4
g 90 3.543 2-.181 dia. or M4
- 78 3.071
401575 5-M4 |
JJ% i J‘h (Effective screw depth: 6mm .236inch) - 6
L9 ¢ 236
H J = 6 |30
S 91T kgt 2361181 90:0.2
4 ‘ $ 3.543:.008 !
4.6 dia. ; 4.6x5.6 elliptical hole
181 dia. 30 181x 220
47.6 1.874 1181 . ) 45 1.772
1 |
| |
1 78 w
| 3.071|3%68 |
16 i |
063 Iliasern @AQPB12 oo
Note: When using on a DIN rail, please install %g’ O T
so that the “A” part is on top. \"A” part General tolerance: +1.0 +.039
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AQ-A

AQP-HS-J10A Standard Heat Sink

CAD Data External dimensions Mounting dimensions
50 44 4-M4 or 4.4 dia.
4.4 1.969 73 R2.2 5 4-M4 or .173 dia.
173 .087 .079 \/
! ! " -
J— ,w, ,w,
15
— .059
3-M4 :L(
4 333 (80 [100:%2 90=0.1
3_538 / 2,126 1511 |3.150 |3.937°%8 3.543:.004
|
R | — 11.1
4 437
A i | a )
2 B 50+0.2
‘ ‘ 079 . 1, Lw 969,008
30 245 .
1.181 .965
47.6 9 28.5
1874 .354 1.122
1% 3 o
3.937 :(—E'
)
9
3
AQP-HS-30/40A Standard Heat Sink External dimensions Mounting dimensions

CAD Data

50 4-M4 or 4.4 dia
4.4 1.969 4.4 4-M4 or .173 dia
173 ‘ 173 0279

| — || :

! 1.1

3-M4 ‘ R2.2.087 437 80
‘ 3.150
S\ P S S 54 |/ 333 | 100792 90=0.1
2126 1.311 | 3.937+9% 3.543=.004
| 476 ] I
1.874
| J +
1.5

| 059
e 2 15 B \ 60202

56 .079 » .059 "71.969:.008
2205 |« 9462’

150 9 285 |

5.906 354 415.1 22
17727 General tolerance: £0.5 +.020
AQP-HS-J25A Standard Heat Sink External dimensions Mounting dimensions

CAD Data 4-R2.5 098 4-M4.5 or 5 dia.

i d 4-M4.5 or .197 dia.
¢, | & - )
% 5
197
30 ™
tast ,,,,,7,#,7,,,,,,7, 475 119|150 [
o 1.870 |4.685 |5.906 11920.1
I 4.685x.004
' | |
FanY o
|_ —l A= - - A\~
T
132
5.197 2 132+0.1
7 079 5.197+.004
276
R || E— — | 52
‘ ‘ I ‘ ‘ 2.047
| 3
- - 118
‘ 46 1.811 ’
64 2.520 13
" 8go08 ! 512
100 3.937
120 4.724
142 5.591
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AQ-A

AQP-DPJ DIN Rail Mounting Plate AT8-DLA1 Mounting Rail

CAD Data CAD Data

1.6 4.6 dia.
A ' 063 _ 181 dia K
1" .P‘ Y 3-M4 | p
7
‘ -~
°
o 47.6 T ~
] i 90 1874 g4 100 ”

3.543 * 3.937
| 1781 19
|L|§ 748 I >

i
4.6x5.6 elliptical hole <L
{ 1427'23 181x.220 15 T ’_6236
L 16.5 591 1,0000.1
} 650 9.37+.004
77 e A ————
ﬁ 217 7l ‘ 17 | T
- F—— - 1 3%24 18 2063
| 17754 10,175 ] 275R|.15 11015 15 | &5 [
M- 1 o Tl F@Sﬁb@f@h@, o7 | 300 ] |
40-5.5x15 slot 7.5
40-.217x.591 slot 295

ATAA4806 Fastening plate

CAD Data

For Cautions for Use, see page 319.
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GN uUs (Breakdown voltage 2,500V) C“US (Breakdown voltage 4,000V)

AQ-K RELAYS

Panasonic

10A and 25A DIN rail type

ideas for life

FEATURES

1. Combined with heat sink for vertical
profile

Helps to save space on control panel

2. Dielectric voltage of 2,500V or
4,000V

3. Both screw-on installation or one-
touch DIN rail installation available

APPLICATIONS

1. Molding machine (heater control)

2. Temperature controlled bath (heater
control)

3. Printing machine (heater control)

4. Machine tool (motor control)

4. Includes operation LED (red) %
5. Built-in varistor 2
'(_3
(0}
Type Load current Load voltage Breakdown voltage Part No.
2 VA AQK1211
15A 7510250 V AC S0V AC Q
4,000V AC AQK1231
Zero-cross
25 A 75 t0 250 V AC 2,500 VAC AQK2211
4,000 VAC AQK2231
sesax [ [ ][ ][]
‘ [
Load current Load voltage Type Input voltage
1:15A 2:75t0 250 V AC 1: Zero-cross type (2,500 V) 1:4.5t030V DC
2:25A 3: Zero-cross type (4,000 V)
Note: Standard packing: Carton 10 pcs., Case: 60 pcs.
1. Ratings (at 20°C 68°F, Input ripple: 1% or less)
1) 10 A type
ltems Type AQK1211 | AQK1231 | AQK2211 | AQK2231 Remarks
Input voltage 45t030V DC
Input side | Input current, max. 10 mA
Drop-out voltage, min. 1V
Max. load current 15 A | 25A See “"REFERENCE DATA 1”
Load voltage 7510250V AC
Frequency 45 to 65 Hz
Load side | Non-repetitive surge current 150 A | 250 A In one cycle at 60 Hz
Max. “OFF-state” leakage current 9 mA (when 200 V applied) at 60 Hz
Max. “ON-state” voltage drop 1.6V at max. carrying current
Min. load current 100 mA

2. Characteristics (at 20°C 68°F, Input rip

ple: 1% or less)

Part No.

AQK1211 | AQK1231 | AQK2211 | AQK2231

Remarks

Operate time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Release time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Breakdown voltage

2,500 VAC | 4,000V AC [ 2,500V AC | 4,000V AC

Ambient temperature

—30°C to +80°C —22°F to +176°F

Non-condensing at low temperatures

Insulation resistance, min., Initial

100 M Q between input, output and case

by 500V DC megger

Vibration resistance

10 to 55 Hz at double amplitude of 0.75 mm

For 1 min.

Shock resistance

Min. 294 m/s2

Storage temperature

—35°C to +100°C —31°F fo +212°F

Operational method

Zero-cross (Turn-ON and Turn-OFF)

ds_61616_en_agk: 010611D
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AQ-K

DIMENSIONS (mm inch)

CAD Data

o
w
o 1

T
Input signal display LED

Download @&l from our Web site.

7

Schematic
65.7
2 587
*fﬁgg > Max. 22 ﬁ@) ©)
i 3, =T Max. .866 Input power
! source Q
26.25 —
1.0337 @ ®
Max. 102
Max. 4.016 Electrode
terminal cover
77.6

3.C‘)55

Max. 100

Max. 3.937

Load

Load power
source

Mounting dimensions (Bottom view)
35-mm DIN rail installation, or 2-4.6/M4 dia. Screws

90.0

3.543

REFERENCE DATA

11.Load current vs. ambient temperature

characteristics

30

25

20

Load current, A

time (15 A, 25 A type)

25A type

A type

AN
N
N
N

I

0 20 40 60
—— Ambient temperature, C

80

Non-repetitive surge current, A

300

250

200

150

100

50

0

12.Non-repetitive surge current vs. carrying

25A type
—15A typ: e
N
™~ N
et N
— ~

1

2 345 7 10 20304050 70 100

— No. of cycles at 60 Hz

13.Input current vs. input voltage

characteristics

15
<

£
< 10
[ m——
o | — —
3 ]
5
Q
£

5

0

0 5 10 15 20 25 30

— Input voltage, V

14-(1) Load current when contact mounted vs.
ambient temperature characteristics

Tested sample: AQK1211, AQK1231

25
1 pe.
f- 20 ' P
§ 3 pcs.
3
- 15
©
S
i O
\\\ 8A
5 8 pcs.| B6A
5.5A
0,
-30 0 20 40 60 80 100

— Ambient temperature, °C

Load current, A

4-(2) Load current when contact mounted vs.
ambient temperature characteristics
Tested sample: AQK2211, AQK2231

25 1 pc.
20
8 \><3 pcs.
16
A
15 Q \\
8 pcs,|

10 N

9A
5
0,
-30 0 20 40 60 80 100

— Ambient temperature, °C

For Cautions for Use, see Page 319.
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w @ v
Please contact us about TUV certified products.

AQ-C RELAYS

Panasonic

Input and output module
compact DIL type

ideas for life
787 >
b8 * Compact DIL type: 20 mm (length) x 10 mm (width) x 12.8 mm (height)
504 (.787x.394x.504 inch)

* Excellent in noise resistance

* Snubber circuit integrated

* High dielectric strength: 2,500 V between input and output
* Reverse polarity type available

mm inch
g
g
w
e
©
w
1. Input module 2. Output module
Type Output voltage | Input voltage Part No. Type Load voltage Input voltage Part No.
AC input | 4to 32V DC |80 to 250V AC [ AQCD3-IM 100/240 V AC 5V DC AQC1A1-ZT5V DC
DCinput | 4t032VDC | 3t032V DC |AQCD3-IM 4/24V DC 75t0 125V AC 12V DC AQC1A1-ZT12V DC
AC output 24V DC AQC1A1-ZT24V DC
Zero-cross 5V DC AQC1A2 - ZT5V DC
7510250 V AC 12V DC AQC1A2 - ZT12V DC
24V DC AQC1A2 - ZT24V DC
5V DC AQC1A1-T5VDC
75t0 125V AC 12V DC AQC1A1-T12V DC
AC output 24VDC |AQC1A1-T 24V DC
Non zero-
cross 5V DC AQC1A2-T5V DC
7510250 V AC 12V DC AQC1A2-T12V DC
24V DC AQC1A2-T 24V DC
5V DC AQC1AD1- 5V DC
DC output 3to 60V DC 12V DC AQC1AD1- 12V DC
24V DC AQC1AD1- 24V DC

ORDERING INFORMATION

Aac | 1A | |
|

pt | — [zt | | svbc \4444—[:;]

\—\

Load current Load voltage Type Input voltage Input polarity
Output module:

1: 75to 125 V AC (Output module) Nil: DC output p5 12. 24V DC Nil: Standard polarity
Nil: Input module 2: 75 to 250 V AC (Output module) IM: Input module Input ;‘nod’ule: R: Reverse polarity
1A: Output module D1: 3to 60 V DC (Output module) T: AC output Non zero-cross 4/24 V DC (Only for output

D3: 4 to 32 V DC (Input module) ZT: AC output Zero-cross 100/240 V’AC module)

Standard packing: Carton: 50 pcs.; Case: 500 pcs.
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SPECIFICATIONS

Rating [at 20°C
1. Input module

; Input voltage ripple (output module) and output voltage ripple (input module): max. 1%]

AC input DC input
Type C inpu C inpu Remarks
ltem AQCD3-IM 100/240 V AC AQCD3-IM 4/24 V DC
Input voltage 80 to 250 V AC 3to32VDC
. Input current Max. 5 mA Max. 5 mA
Input side -
Pick-up voltage Max. 80 V AC Max. 3V DC
Drop-out voltage Min. 10 V AC Min. 1V DC
Load voltage 4t032VDC 41032V DC
. Load current 0.1 to 25 mA 0.1to 25 mA
Output side - - -
Max. “OFF-state” leakage current Max. 5pA Max. 5pA When 32 V DC applied
Max. “ON-state” voltage drop Max. 1.6 V Max. 1.6 V at max. carrying current
2. Output module
(1) AC output type
Type | AQC1A1- | AQCTA1- | AQC1A1- | AQCTA2- | AQC1A2- | AQC1A2-
ZT5VDC | ZT12VDC | ZT24VDC | ZT5VDC | ZT12VDC | ZT24VDC Remarks
AQC1A1- | AQC1A1- | AQC1A1- | AQC1A2- [ AQC1A2- | AQC1A2-
Item T5VDC T12VDC | T24VDC T5VDC T12VDC | T24VDC
(5Vtype) [ (12 Vtype)| (24 V type)| (5 V type) | (12 V type)| (24 V type)
Input voltage 4to 9.6 to 21.6to 4to 9.6 to 216to
Input 6VDC [144VDC|264VDC| 6VDC |144VDC|26.4VDC [gee“Data 3.
side I ut impedance (Approx.) 03kQ | 08kQ | 18kQ | 03kQ | 08kQ | 18kQ
Drop-out voltage, min 05V 1.2V 24V 0.5V 1.2V 24V
Max. load current 1A See “Data 1”. Ta = Min. 40°C
Load voltage 75t0 125V AC | 75t0 250 V AC
Load | Non-repetitive surge current 20A See “Data 2”. In one cycle at 60 Hz
side | Max. “OFF-state” leakage current | 0.6 m A (When 100 VV AC applied) | 1.1 m A (When 200 V AC applied) |at 60 Hz
Max. “ON-state” voltage drop 16 A at max. carrying current
Min. load current 10 mA | 20 mA

(2) DC output type

tterm TyPe| aQc1AD1-5VDC AQC1AD1-12VDC AQC1AD1-24VDC Remarks
(5V type) (12 V type) (24 V type)

nput [P volage 4106V DC 9610 14.4 V DC 21610264V DC o

side [ Inputimpedance (Approx.) 430 Q 1.2kQ 28kQ See "Data 3",
Drop-out voltage, min 0.8V
Max. load current 1A See “Data 1”. Ta = Min. 40°C
Load voltage 3to60VDC

Load | Non-repetitive surge current 15A See “Data 2. at 1s

side | Max. “OFF-state” leakage current 0.1 m A (When 60 V DC applied)
Max. “ON-state” voltage drop 16V at max. carrying current
Min. load current 1 mA

Characteristics [at 20°C

; Input voltage ripple (output module) and output voltage ripple (input module): max. 1%]

Input module
It Type AC Input DC Input Remarks
em
Operate time, max. 20 ms 0.5ms Input voltage: 24 V DC or 100V AC
. Output voltage: 24 V DC
Release time, max 20 ms 0.5ms Output current; 25mA

Insulation resistance, min. 109 Q between input and output at 500 V DC

Breakdown voltage 2,500 Vrms between input and output For 1 minute

Vibration Functional 10 to 55Hz double amplitude of 3 mm 10 minutes for X,Y, Z, axis
resistance | Destructive 10 to 55Hz double amplitude of 3 mm 1 hour for X,Y, Z, axis
Shock Functional Min. 980 m/s2 {100 G} 4 time each for X,Y,Z axis
resistance | Destructive Min. 980 m/s2 {100 G} 5 time each for X,Y,Z axis
Ambient temperature -30°C to +80°C

Storage temperature —30°C to +100°C
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Output module

It Type AC output DC output Conditions
em Non zero-cross Zero-cross
Operate time, max. 1ms (1/2 cycle of voltage sine wave)+1ms 0.5ms
Release time, max. (1/2 cycle of voltage sine wave)+1ms 1ms
Insulation resistance, min. 10°Q2 between input and output at 500 V DC
2,500 Vrms between input and output For 1 minute

Breakdown voltage

Vibration Functional 10 to 55Hz double amplitude of 3 mm 10 minutes for X,Y, Z, axis
resistance | Destructive 10 to 55Hz double amplitude of 3 mm 1 hour for XY, Z, axis

Shock Functional Min. 980 m/s2 {100 G} 4 time each for X,Y,Z axis
resistance | Destructive Min. 980 m/s? {100 G} 5 time each for X,Y,Z axis

Ambient temperature

—30°C to +80°C —22°F to +176°F

Storage temperature

—-30°C to +100°C —22°F to +212°F

Operational method

Non zero-cross Turn-ON,
Zero-cross Turn-OFF

Zero-cross (Turn-ON and Turn-OFF)

)
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Download @EYsIer ol from our Web site.

DIMENSIONS (mm inch)

1. Input module (AC, DC) PC board pattern (Copper-side view)

CAD Data «12-01064 7.62
Terminal 1 Terminal 8
7.62 i 4-1.1 dia.
125 05 | Terminal 5 4-.043 dia.
492 +
l Terminal 16
U H T’T%& Tolerance: £0.1 +.004
0.8 llos Schematic
J?031 _8'13241'”.012
20 0.4
787 016 (+)
@®
Load power
[ ® ] source

AC input DC input «120106 %884 ®

® Output: DC- ® OQutput: DC- ‘ _ A‘ _ ‘ ' - )

Output: DC+ Output: DC+ I ©) '® !

Input: AC Input: DC+ 738%

@ Input: AC @ Input: DC- T Specified polarities for
Case color: Yellow ~ Case color: White — DC types are shown in

Input power

source the parentheses.

General tolerance: £0.5 +.020

2. Output module (AC, DC) PC board pattern (Copper-side view)
CAD Data P_31844 10.16

=200 —= 582~

12076 Terminal 1 Terminal 8
‘ 7 } 762 , 4-1.1 dia.
| 27 ) 82 Terminal 5 4-.043 dia

of
o

Terminal 16

Tolerance: £0.1 +.004

=
R

G
o
2

=

oo
w
—]

Schematic

@7
[ 2] Inp-)ut power

So
nw
:F::ﬁ
[Sied=led
wWoo —w
n
o
|
t
Jo
S
:}:::1
oo
)
%
oL ‘
S
n

S¥S
o
o0 Of
N

o
o

le < source
AC output DC output ‘#1201[? a‘%gga‘
® Output: AC ® Output: DC - _ _ Load
Output: AC Output: DC+ T "o 'e ®° . "

Input: DC+ Input: DC+ 73-88 Specified polarities for
@ Input: DC - @ Input: DC - : i
Case color: Black  Case color: Red e (+) (-) DC types are shown in

Load power source

the parentheses.
General tolerance: +0.5 +.020
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ACCESSORY

PC1A-PS

REFERENCE DATA

15.Load current vs. ambient temperature 16-(1) Non-repetitive surge current vs. carrying 2.-(2) Non-repetitive surge current vs. carrying
time (AC output) time (DC output)
1.0 < <
S 30 5
< 0.8 5} 3
2 I\ 8 5 4
3 2 :
3 06 &\ g 2
2 2 20 2 3
g 3 3 ™~
3 04 A 5 5 i
2 £ 2 ~
g 40 [~ 2 T
0.2 - 1
0 — 0 0
30" 0 20 40 60 80 1 2 345 710 20 30405070100 10 20 30405070100 200300 1,000
—— Ambient temperature, °C — No. of cycles at 60 Hz — Carrying time, ms
17.Input current vs. input voltage 18-(1) Input current vs. input voltage 4.-(2) Input current vs. input voltage
characteristics (AC/DC output) characteristics (AC input) characteristics (DC input)
Tested sample: AQCD3-IM100/240 V AC, 5 pcs. Tested sample: AQCD3-IM4/24 V DC
30 I 10 10
——|AC output
===|DC output 9
25 8 8
< < <
£ E E 7
E ° é 6 E’ 6
5 3 5
S 1/ s = $s
£ / // /] 2, 24 — —_—
10 [—H—1 5= 2 3 T
T 1 4 PRy //
516 VP (12V type)_(24 Vtype) | 2 27
1
0 0 0
0 10 20 30 100 200 300 5 10 15 20 25 30 35
—— Input voltage, V —— Input voltage, V AC —— Input voltage, V DC

19.Load current vs. ambient temperature
characteristics for adjacent mounting

l
1.0 T
AREREEEN
2o \{{% |
3 06 \\
"% A\
o
‘T 04 A\N

0,2:U[M@L[ﬂﬂ A

2 =Ad‘jacent m‘ouming ;‘)itch
0 2
30" 0 20 40 60 80

—— Ambient temperature, °C
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NOTE

When used for the load less than rated
In the case of the load current less than
rated, malfunction may result from the
residual voltage across the both ends of
the load even if the solid state relay is
turned off.

Use a dummy resistor as a
countermeasure.

The total of the current through the
resistor and the load current must exceed
the min. rated load current.

R, (Dummy resistor)

oLl e

Load power source

()

ol

Input power source
-+

In case the dummy resistor is not used,
keep in mind that the residual voltage
becomes as follows:

Example:

For the inductive load by the 5 mA load
current and the 200 V AC load voltage,
the load impedance becomes 40 kW and
VelV = 16% is estimated from the below
graph.

Accordingly, the 32 V voltage remains
across the both ends of the load when
the solid state relay is turned off.

* Characteristics of residual voltage vs.
load impedance

100

T T T
f=60Hz
— Ve: Residual voltage

V: Power voltage
80—t 1

| @ frLoad
SSR| ve— OV
Ve 601~ ) ”

ve o
Vi ><100,/07

b

40 7
L7 | —1
+7 1A
20 g
<1 —1T _ Power factor: 1
= (resistive load) |
L1 1 —— Power factor: 0.4
(inductive load)
20 40 60 80 100

Load impedance, kQ

For Cautions for Use, see Page 319.
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Panasonlc Input/Output relays

for interface applications

ideas for life
FEATURES
¢ Input and output modules for
n interfacing between CPU and

external input devices or loads
IAC: AC input (yellow)
OAC: AC output (black)
IDC: DC input (white)
ODC: DC output (red)
* Excellent transient noise immunity
* Breakdown voltage: 4,000 V between
input and output
e Zero-cross switching for reducing
EMI
* LED operation indication types
available

I/O-RELAYS

TYPICAL APPLICATIONS

1. Optimum for minicomputer and
microcomputer use, and for feed back
control process control systems.

Robot, NC machine, Automatic
Assembling machine.

2. Programmable controllers controls for
motors, solenoids and solenoid valves.

ORDERING INFORMATION
LT

Input or Output
I Input module
O: Output module

AC or DC
AC: AC input or AC output
DC: DC input or DC output

Logic supply or control voltage
3/15: 3to 15V DC

4/15: 4t0o 15V DC

10/32: 10to 32V DC

Input or Output Voltage

Input

Nil: 80 to 140 V AC
3t032CDC

A: 160 to 280 V AC

Output

Nil: 75to 125 V AC
3to 60V DC

A: 75t0250V AC
10to 200 V DC

Operation indication
Nil: No operation indication
L: Operation indication
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EXAMPLE OF I/O SYSTEM CONSTRUCTION

_____ PCboard Recently, the microcomputer shown in
] the left has come into use, with a rapid in-
5V DC | AC Output crease in the use of feedback control for
> module process controllers. As an input/output in-
‘ terface relay, it represents a fast respond-
&: AC Input ing interface with long life, noiseless, PC
module board mounting facility, making circuit de-
\ sign and manufacture simple, and provid-
i‘ac> DC Output ing amplification of maintenance with
‘ module space saving. Our company’s |/O relays
Micro-computer | have been grouped for use with either AC
or logic circuit 5vDC } DC Input l 24V DC j or DC devices as AC output type, AC in-
module } put type, DC output type, and DC input.
5v DG | l120 v AC Limit switch In addition, the I/O use relay is modular-
<:: AC Input <::::| ized identically, responding to the various %
module — load types for PC board mounting. Be- 5
| \ cause combinations can be freely used, ]
5V DC |24V DC = NS - =
<:::: DC Input < ; circuit design has been greatly facilitated. 8
module ‘ ‘ : Accordingly, the above diagram of inter-
‘L J Temperature [ face PC board mounting is a practical
********** controller construction which can be used.
TYPES
Input modules
Type Logic supply voltage Input voltage Part No. -
No LED With LED
41015V DC 80 to 140 V AC IAC4/15 IAC4/15-L
AC 160 to 280 V AC IAC4/15-A IAC4/15-AL
101032V DC 80 to 140 V AC IAC10/32 IAC10/32-L
160 to 280 V AC IAC 10/32-A IAC10/32-AL
be 4t0 15V DC 31032V DC IDC4/15 IDC4/15-L
10 to 32V DC 31032V DC IDC10/32 IDC10/32-L
Standard packing: Carton: 20 pcs.; Case: 200 pcs.
Output modules
Type Logic supply voltage Output voltage Part No. -
No LED With LED
310 15V DC or 75t0 125V AC OAC3/15 OAC4/15-L
AC 41015V DC 75 to 250 V AC OAC3/15-A OAC4/15-AL
75t0 125 V AC OAC10/32 OAC10/32-L
10t0 32V DC
75 to 250 V AC OAC10/32-A OAC10/32-AL
3to 15V DC or 3to60V DC ODC3/15 ODC4/15-L
be 41015V DC 10 to 200 V DC ODC3/15-A ODC4/15-AL
31060V DC ODC10/32 ODC10/32-L
10t0 32V DC
10 to 200 V DC ODC10/32-A ODC10/32-AL

Standard packing: Carton: 20 pcs.; Case: 200 pcs.
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SPECIFICATIONS

Rating (at 20°C

, Voltage ripple of logic side: less than 1%)

1. Input module

IAC
4/15

IAC
10/32-L

IAC
4/15-A

IAC IAC
4/15-L 10/32

IAC
4/15-AL

IAC
10/32-A

IAC

10/32-AL| 4/

IDC

IDC IDC
4/15-L 10/32

IDC

15 10/32-L

Remarks

Input
side

Input voltage

80 to 140 V AC

160 to 280 V AC

3t0 32V DC

Input current,
Max.

5 mA (100 V)

5 mA (200 V)

20 mA (32 V)

Operate voltage,
Max.

80 VAC

160 V AC

3V

Release voltage
Min.

10V AC

20 VAC

0.8V

Logic
side

Logic supply
voltage

4t015V

10to 32V 4to1

5V

10t0o 32V

4t0 15V 10t 32V

Logic supply
current, Max.

15 mA

15 mA

at max. logic
supply voltage

Breakdown
voltage

30V

30V

Output current,
Max.

25 mA

25 mA

Max. “OFF-side”
leakage current

100 pA

100 pA

Max. “ON-side”
voltage drop

0.4V

0.4V

at max. carrying
current

2. Output module

OAC
3/15

OAC
4/15-L

OAC
10/32

OAC
10/32-L

OAC
3/15-A

OAC
4/15-AL

OAC
10/32-A

OAC
10/32-AL

oDC

oDC

3/15 | 4/15-L

obC
10/32

obC
10/32-L

OoDC
3/15-A

obC
4/15-AL

obC
10/32-A

oDC

10/32-AL Remarks

Logic
side

Logic voltage
range

3to
15V

4 to
15V

3to
15V

4 to

10 to 15V

32V

10 to

32V

3to
15V

4 to

15V 10

3to
15V

4 to

15V 10to

to 32V

32V

Input Impedance
(Approx.)

1.6
kQ

1.7
kQ

6 5
kQ

1.6
kQ

1.7
kQ k

6

Q

5
kQ

1.6
kQ

1.7
kQ

5
kQ

1.6
kQ

1.7 6
kQ kQ

5
kQ

Drop-outvoltage,
Min.

0.8V

0.8V

Output

side

Max. load current

2 A (Ambient temperature: Max. 30°C)*2

2 A (Ambient temperature:
Max. 40°C)*2

Max. 40°C)*2

1 A (Ambient temperature:

Output voltage

7510 125V AC |

7510 250 V AC

31060V DC

10 to 200 V DC

Non-repetitive
surge current

30 A (in one cycle at 60 Hz)*3

5 A (for 1 s)*3

Max. “OFF-state”
leakage current

5 mA (100 V) 5 mA (200

V)

1 mA (60 V)

1 mA (200 V)

at 60 Hz

Max. “ON-state”
voltage current

1.6V

16V

23V

at max.
carrying
current

Min. load current

50 mA*

5 mA*4

Notes:

*1. Please refer to REFERENCE DATA, “3. Input current vs. input voltage”.
*2. Please refer to REFERENCE DATA, “1. Load current vs. ambient temperature”.
*3. Please refer to REFERENCE DATA, “2. Surge current vs. time”.
*4. When the load current is less than the rated minimum load current, please refer to the Cautions for Use, on Page 319.

Characteristics (at 20°C

, Voltage ripple of logic side: less than 1%)

Input modules Output modules

IAC IDC OAC OoDC
Operate time, max. 20 ms 5ms 1/2 cycle of voltage sine wave + 1 ms 0.5ms
Release time, max. 20 ms 5ms 1/2 cycle of voltage sine wave + 1 ms 2ms
Insulation resistance 10° Q between input and output (at 500 V DC)
Breakdown voltage 4,000 V AC between input and output (for 1 min.)
Vibration Destructive 10 to 55 Hz at double amplitude of 2 mm (1hour for X, Y, Z axis)
resistance Functional 10 to 55 Hz at double amplitude of 2 mm (10 minutes for X, Y, Z axis)
Shock Destructive Min. 980 m/s2 {100G} (5 times each for X, Y, Z axis)
resistance Functional Min. 980 m/s2 {100G} (4 times each for X, Y, Z axis)
Ambient temperature —30°C to +80°C —30°C to +80°C
Storage temperature —30°C to +100°C —30°C to +100°C
Operational method - (Turn—OZl\?I:r;grcT’isrn—OFF) -
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REFERENCE DATA

1-1. Load current vs. ambient temperature
(OAC)
2.5

2.0

15

AN

Load current, mA

0 ¢
-30 0 20 40 60 80

—— Ambient temperature, °C

1-2. Load current vs. ambient temperature
(ODC)

25 l

T
2 Atype

n
<)

/

1 Atype

Load current, A

/|

0. ¢
-30 0 20 40 60 80

—— Ambient temperature, °C

2-1. Surge current vs. time (OAC)

< 30
3
o
Q 20 N
3 s
N
10 ——
0 5 10 50 100

—— No. of cycles at 60 Hz

2-2. Surge current vs. time (ODC)

22
20
18
16
14

12
10 I~

Surge current, A

8 M

» O

N

o

50 100
— Time, ms

500 1,000

3. Input current vs. input voltage (OAC, ODC)
10 OAC3/15, OAC3/15-A™]
ODC3/15, ODC3/15-A

// OAC4/15-L, OAC4/15-AL
/)l ODC4/15-L, ODC4/15-AL

//Toncioms-L, Oac1om2-AL
0ODG10/32-L, ODG10/32-AL
.

//

-

Input current, mA
~~

o
NS

/AN 2

/6AC10/32, 0AC10/32-A
[ODC10/32, ODC10{32-A

0 10 20 30 ‘

— Input voltage, V

DIMENSIONS (mm inch)

Download from our Web site.

Input module (IAC, IDC) i - PC board pattern (Bottom view)
. 43
CAD Data e 3.02
D ! ( 19 1 Copper foil
P
: ! .394 1 > fo
~ 185 .
o 10.16 12.7__[5.08]5. 5-1.2 dia.
3 : 400 500" 7200200 5-.047 dia.
A 17.4|20.0
ags |-787
A IAC IDC
8'250 1 Input: AC Input: DC +
2 Input: AC Input: DC —
] 4 3 Vcee Vce
5 4 Logic output Logic output
I i 41 5 Grounding Grounding
I Body color Yellow White
47
185
®®E
Output modules (OAC, ODC) I PC board pattern (Bottom view)
. 4.3
CAD Data e 27.94
5 :, 1 .13?94 1100 Copper foil
43
1.693 127 ]
400 5060
4, :
Wf‘% 174 1%
A BU T %J T OAC oDC
200 | 98 1 Output: AC Output: DC +
10.16 1520'6 5.08 2 Output: AC Output: DC —
SO0 0 3 Input: DC+ Input: DC+
4:0.8 dia. nput: put:
4-.031 dia. 4 Input: DC- Input: DC-
i i j‘i’ Body color Black Red
I
4.7
185
(OO ®

ds_61609_en_io: 010611J
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1/O
BLOCK DIAGRAM

1) AC input module 2) DC input module
Without LED With LED Without LED With LED
o—@+ o—aF
o . }
Y A
\/g: . + Vee +
LED LED
o—@ o—@
7 7
3) AC output module 4) DC output module
Without LED With LED Without LED With LED
o— o— o—t
2
oO— gﬁ/{?q?in% o— sww!chln% oO——2)"—4
Amp.
oo |
O Jrﬂ o— o— =
LED ””\ ,,,,\
LTSN . ' =N_.
o—@- - ”7{— o— o—@-
| I L |
ACCESSORIES
1/0 Socket Place for label* PC board pattern (Bottom view)

~E—E—EF—EEH§I—@—M

TV
il
1.018+.024

R

5-1.2 dia.
10.16 12.7__ > 5-.047 dia
.400

500" 5,08 5.08

5.840.6 .200 .200
*Use the included label. Affixing it here on the socket
221206 will facilitate viewing of the circuit and other tasks.
870+.024
28.5+1
1.122+.039
= =
6.5:0.3
256:+.012 I
| | |
T = il A
o.s:oAA l u u v “
.020+.004 | 5.08:0.3 ‘ 45507-3 012
200+.012 Sl
12.7+0.3 5.08+0.3 10.5+0.5
500+.012 | .200+.012 413,020
10.16+0.3 5.08:0.3 - -
400+.012 .200+.012
46.6+1 »
1.835:.039

1/0-PS

For Cautions for Use, see Page 319.
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lobal Network

North America____|Europe _______|Asia Pacific_____{China_________JJapan |

Panasonic Electric Works

Please contact our Global Sales Companies in:

» Headquarters
> Austria

» Benelux
» Czech Republic
) France

» Germany
» Hungary

) Ireland
) ltaly

» Nordic Countries

» Poland

» Portugal

» Spain

> Switzerland

» United Kingdom

Panasonic Electric Works Europe AG
Panasonic Electric Works Austria GmbH

PEW Electronic Materials Europe GmbH
Panasonic Electric Works

Sales Western Europe B.V.
Panasonic Electric Works Czech s.r.0.

Panasonic Electric Works

Sales Western Europe B.V.
Panasonic Electric Works Europe AG
Panasonic Electric Works Europe AG

Panasonic Electric Works UK Ltd.
Panasonic Electric Works Italia srl

Panasonic Electric Works Nordic AB

Panasonic Electric Works Polska sp. z 0.0
Panasonic Electric Works Espaiia S.A.
Panasonic Electric Works Espaiia S.A.
Panasonic Electric Works Schweiz AG
Panasonic Electric Works UK Ltd.

Rudolf-Diesel-Ring 2, 83607 Holzkirchen, Tel. +49 (0) 8024 648-0, Fax +49 (0) 8024 648-111, www.panasonic-electric-works.com
Josef Madersperger Str. 2, 2362 Biedermannsdorf, Tel. +43 (0) 2236-26846, Fax +43 (0) 2236-46133
www.panasonic-electric-works.at

Ennshafenstrafe 30, 4470 Enns, Tel. +43 (0) 7223 883, Fax +43 (0) 7223 88333, www.panasonic-electronic-materials.com

De Rijn 4, (Postbus 211), 5684 PJ Best, (5680 AE Best), Netherlands, Tel. +31 (0) 499 372727, Fax +31 (0) 499 372185,
www.panasonic-electric-works.nl

Sales Office Brno, Administrative centre PLATINIUM, Veveri 111, 616 00 Brno, Tel. +420 541 217 001, Fax +420 541 217 101,
www.panasonic-electric-works.cz

Succursale frangaise, 10, rue des petits ruisseaux, 91370 Verrigres Le Buisson, Tél. +33 (0) 1 6013 5757, Fax +33 (0) 1 6013 5758,
www.panasonic-electric-works.fr

Rudolf-Diesel-Ring 2, 83607 Holzkirchen, Tel. +49 (0) 8024 648-0, Fax +49 (0) 8024 648-111, www.panasonic-electric-works.de
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