MICROCHIP

MCP14EG6/7/8

2.0A Dual High-Speed Power MOSFET Driver With Enable

Features

» High Peak Output Current: 2.0A (typical)

* Independent Enable Function for Each Driver
Output

» Wide Input Supply Voltage Operating Range:
- 4.5V to 18V

* Low Shoot-Through/Cross-Conduction Current in
Output Stage

» High Capacitive Load Drive Capability:
- tgr: 12 ns with 1000 pF load (typical)
- tr: 15 ns with 1000 pF load (typical)
+ Short Delay Times: 45 ns (typical)
* Low Supply Current:
- With Logic ‘1’ Input/Enable — 1 mA (typical)
- With Logic ‘0’ Input/Enable — 300 pA (typical)
 Latch-up Protected: Passed JEDEC JESD78A

* Logic Input will Withstand Negative Swing,
up to 5V

» Space-Saving Packages:
- 8-Lead SOIC, PDIP, 6x5 DFN

Applications

+ Switch Mode Power Supplies
* Pulse Transformer Drive

* Line Drivers

* Motor and Solenoid Drive

General Description

The MCP14EG6/7/8 devices are high-speed MOSFET
drivers, capable of providing 2.0A of peak current. The
dual inverting, dual non-inverting and complementary
outputs are directly controlled from either TTL or
CMOS (3V to 18V). These devices also feature low
shoot-through current, fast rise/fall times and
propagation delays, which make them ideal for high
switching frequency applications.

The MCP14E6/7/8 devices operate from a 4.5V to 18V
single power supply and can easily charge and
discharge 1000 pF of MOSFET gate capacitance. They
provide low enough impedances, in both the ON and
OFF states, to ensure the MOSFETS’ intended state
will not be affected, even by large transients.

The additional control of the MCP14E6/7/8 outputs is
allowed by the use of separate enable functions. The
ENB_A and ENB_B pins are active-high and are
internally pulled up to Vpp. The pins may be left floating
for standard operation.

The MCP14EG6/7/8 dual output, 2.0A driver family is
offered in both surface-mount and pin-through-hole
packages with a -40°C to +125°C temperature rating.
The low thermal resistance of the thermally enhanced
DFN package allows greater power dissipation
capability for driving heavier capacitive or resistive
loads.

These devices are highly latch-up resistant under any
conditions within their power and voltage ratings. They
are not subject to damage when up to 5V of noise
spiking (of either polarity) occurs on the ground pin.
The devices are fully latch-up protected when tested
according to JEDEC JESD78A. All terminals are fully
protected against Electrostatic Discharge (ESD), up to
4 kV (HBM) or 400V (MM).

© 2011-2023 Microchip Technology Inc. and its subsidiaries

DS20005006B-page 1



MCP14E6/7/8

Package Types
MCP14E7 MCP14E7

oop soic MCP14ES MCP14ES MCP14E6 l MCP14ES

= v v 6x5 DFN" J J
ENB_A [1] [8]ENB_B ENB_B ENB_B EnBA[T O "3]ENB_B ENB_B ENB_B
INA [2] [7]JOUTA OUTA OUTA INA[2) © EP . [7|OUTA OUTA OUTA

GND [3] [6]Voo Voo Voo GND[3: % ' 6]Vop Voo Voo
INB [4] [5]GUTB OUTB OUTB INBlg; "7 .5JouTB ouTB OUTB

* Includes Exposed Thermal Pad (EP); see Table 3-1.

Functional Block Diagram!")

+—e *—OVop
% é Non-Inverting J

Vi
T R — }—O Output
S o'

Inverting

Internal
Pull-up

Enable O [_[7' }

J i4.7v

Input
Effective 47V MCP14E6 Dual Inverting
Input C = 20 pF MCP14E7 Dual Non-Inverting

(Each Input) MCP14E8 One Inverting, One Non-Inverting

GNDO—e—# .

Note 1: Unused inputs should be grounded.
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MCP14E6/7/8

1.0 ELECTRICAL
CHARACTERISTICS

Absolute Maximum Ratings’

T80 o] L] = o TS +20V
LT 10 Yo =T 1O (Vpp *+ 0.3V) to (GND - 5V)
LT E= o L=V o] | =T =SSP (Vpp *+ 0.3V) to (GND - 5V)
INPUL CUIMTENT (VN > VDD) «+vveeureertreateentet it eate e st ste ettt et eh ettt ehe e o bt e b et e bt e s he e e e bt e ehe e e bt e ebe e ea bt e nbe e e aneenbbeenenneenanas 50 mA
Package Power Dissipation (T, = +50°C)

S I S Note 3
S5 ] S S 1.12wW
ST T 669 mW

T Notice: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage
to the device. These are stress ratings only and functional operation of the device at these or any other
conditions above those indicated in the operation sections of the specifications is not implied. Exposure to
Absolute Maximum Rating conditions for extended periods may affect device reliability.

DC CHARACTERISTICS?)

Electrical Specifications: Unless otherwise indicated, Tp = +25°C, with 4.5V <Vpp < 18V.
Parameters ‘ Sym ‘ Min | Typ | Max ‘ Units ‘ Conditions

Input

Logic ‘1’, High Input Voltage ViH 2.4 1.5 — \%

Logic ‘0’, Low Input Voltage Vi — 1.3 0.8 \Y

Input Current N -1 — 1 MA |0V <V|NS VDD

Input Voltage VIN -5 — |Vpp+03| V

Output

High Output Voltage Vo |Vpp-—-0.025| — — V | DC Test

Low Output Voltage VoL — — 0.025 V  |DC Test

Output Resistance, High Ron — 5 8 Q  |loyT =10 mA, Vpp =18V

Output Resistance, Low RoL — 5 8 Q  |loyt=10mA, Vpp =18V

Peak Output Current Ipk — 2 — A |Vpp=18vd

Switching Time(")

Rise Time tr — 12 30 ns |Figure 4-1, Figure 4-2,
C_ =1000 pF

Fall Time te — 15 35 ns |Figure 4-1, Figure 4-2,
C_ =1000 pF

Propagation Delay Time tp1 — 45 55 ns |Figure 4-1, Figure 4-2

Propagation Delay Time tpo — 45 55 ns |Figure 4-1, Figure 4-2

Enable Function (ENB_A, ENB_B)

High-Level Input Voltage VEN_H 24 1.6 — V | Vpp = 12V, Low-to-High Transition

Low-Level Input Voltage VEN L — 1.2 0.8 V | Vpp = 12V, High-to-Low Transition

Hysteresis VyysT — 400 — mV

Enable Pull-up Impedance RengL 0.7 1.6 3.0 MQ |Vpp =14V, ENBL = GND

Enable Pin Leakage Current lENBL — 10 — MA | Vpp =12V,
ENB_A=ENB_B = GND

Note 1: Switching times are ensured by design.
2: Tested during characterization, not production tested.
3: Package power dissipation is dependent on the copper pad area of the PCB.
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MCP14E6/7/8

DC CHARACTERISTICS®® (CONTINUED)

Electrical Specifications: Unless otherwise indicated, Tp = +25°C, with 4.5V <Vpp < 18V.

Parameters Sym Min Typ Max Units Conditions
Propagation Delay Time tp3 — 35 65 ns |Vpp =12V, Figure 4-3
Propagation Delay Time tpa — 35 65 ns |Vpp =12V, Figure 4-3
Power Supply
Supply Voltage Vb 4.5 — 18.0 \%

Supply Current . ViNA=3V, VN g =3V,

‘oo 1000 1800 | WA ENG A= ENB_B = High
_ ViINA=0V, VN g =0V,

oo 600 900 WA |ENB A= ENB_B = High
. V|N A~ 3V, V|N B~ OV,

oo 800 | 1600 | MA |ENB A=ENB B = High
_ ViNA=0V, ViN g =3V,

oo 800 | 1600 | A | ENB A= ENB_B = High
ViNA=3V, ViN g =3V,

oo - 600 | 1000 | MPA |ENE A=ENB B = Low
_ VINA=OV, VN g =0V,

oo 300 450 WA ENB_A=ENB B = Low
— VINA=3V, VN g =0V,

oo 500 800 WA | ENB A=ENB B = Low
_ ViINA=0V, VN =3V,

oo 500 800 WA | ENB A=ENB.B = Low

Note 1: Switching times are ensured by design.
2: Tested during characterization, not production tested.
3: Package power dissipation is dependent on the copper pad area of the PCB.

DC CHARACTERISTICS (OVER OPERATING TEMP. RANGE)(?)

Electrical Specifications: Unless otherwise indicated, operating temperature range with 4.5V <Vpp < 18V.

Parameters ‘ Sym ‘ Min ‘ Typ ‘ Max ‘ Units ‘ Conditions

Input

Logic ‘1’, High Input Voltage V4 24 — — \Y,

Logic ‘0’, Low Input Voltage \in — — 0.8 \%

Input Current N -10 — +10 MA |0V <VINE VDD

Output

High Output Voltage Voy |Vpp—-0.025| — — V |DC Test

Low Output Voltage VoL — — 0.025 V  |DC Test

Output Resistance, High RoH — 8 1 lout = 10 mA, Vpp = 18V

Output Resistance, Low RoL — 8 1 Q |loyt=10mA, Vpp =18V

Switching Time(!)

Rise Time tr — 23 35 ns |Figure 4-1, Figure 4-2,
C_ = 1000 pF

Fall Time tr — 23 40 ns |Figure 4-1, Figure 4-2,
C_ =1000 pF

Propagation Delay Time tp1 — 50 65 ns |Figure 4-1, Figure 4-2

Propagation Delay Time tpo — 50 65 ns |Figure 4-1, Figure 4-2

Note 1: Switching times are ensured by design.
2: Tested during characterization, not production tested.
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MCP14E6/7/8

DC CHARACTERISTICS (OVER OPERATING TEMP. RANGE)(?) (CONTINUED)

Electrical Specifications: Unless otherwise indicated, operating temperature range with 4.5V <Vpp < 18V.

Parameters ‘ Sym ‘ Min ‘ Typ ‘ Max ‘ Units ‘ Conditions
Enable Function (ENB_A, ENB_B)
High-Level Input Voltage VEN H 24 — — V| Vpp = 12V, Low-to-High Transition
Low-Level Input Voltage VEN L — — 0.8 V| Vpp = 12V, High-to-Low Transition
Hysteresis Vuyst — 0.4 — \Y,
Enable Pull-up Impedance R 0.7 1.6 3.0 mq | Voo =14V,
pimp ENBL : : : ENB_A=ENB_B = GND
Propagation Delay Time tos — 60 80 ns |Vpp =12V, Figure 4-3
Propagation Delay Time tpa — 70 85 ns |Vpp =12V, Figure 4-3
Power Supply
Supply Voltage Vpp 45 — 18.0 \%
Supply Current . ViN A=3V, VN g =3Y,
oo 1400 | 2200 | WA |ENE A= ENB B = High
_ ViINA=0V, VN g =0V,
oo 800 | 1100 | BA 1ENB A=ENB B = High
_ ViINA=3V, VN g =0V,
oo 1300 | 2000 | WA |ENB A=ENB B = High
_ VIN A= 0V, ViN g =3V,
'op 1300 12000 | WA I ENBT A = ENB_B = High
_ ViN A=3V, ViN g =3V,
oo 800 | 1200 | WA | ENE A=ENB B =Low
_ VINA=0V, VN g =0V,
oo 500 | 600 WA ENB A=ENB B = Low
_ ViINA=3V, VN g =0V,
oo 600 | 900 WA |ENB A=ENB B = Low
_ ViINA=0V, VN g =3V,
oo 600 | 900 WA |ENB A=ENB B = Low
Note 1: Switching times are ensured by design.

2: Tested during characterization, not production tested.

TEMPERATURE CHARACTERISTICS

Electrical Specifications: Unless otherwise noted, all parameters apply with 4.5V < Vpp < 18V.

Parameters | Sym ‘ Min ‘ Typ ‘ Max | Units | Conditions
Temperature Ranges
Specified Temperature Range Ta -40 — +125 °C
Maximum Junction Temperature T, — — +150 °C
Storage Temperature Range Ta -65 — +150 °C
Package Thermal Resistances
Thermal Resistance, 8L-6x5 DFN 0,a — 35.7 — °C/W | Typical four-layer board with
vias to ground plane
Thermal Resistance, 8L-PDIP 0,a — 89.3 — °C/W
Thermal Resistance, 8L-SOIC 0,a — 149.5 — °C/IwW
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DS20005006B-page 5



MCP14E6/7/8

2.0 TYPICAL PERFORMANCE CURVES

Note: The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside the warranted range.

Note: Unless otherwise indicated, Ty = +25°C with 4.5V <Vpp < 18V.
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MCP14E6/7/8

Note: Unless otherwise indicated, Tp = +25°C with 4.5V <Vpp < 18V.
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MCP14E6/7/8

Note: Unless otherwise indicated, Tp = +25°C with 4.5V <Vpp < 18V.
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MCP14E6/7/8

Note: Unless otherwise indicated, Tp = +25°C with 4.5V <Vpp < 18V.
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MCP14E6/7/8

3.0 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 3-1.

TABLE 3-1: PIN FUNCTION TABLE
PDIP, SOIC, Symbol Description
6x5DFN | MCP14E6 | MCP14E7 | MCP14E8
1 ENB_A ENB_A ENB_A Output A Enable
2 INA INA INA Input A
3 GND GND GND Ground
4 INB INB INB Input B
5 OouUTB OuUTB OUTB |OutputB
6 Vpp Vpp Vpp Supply Input
7 OUTA OUTA OUTA |OutputA
8 ENB_B ENB_B ENB_B |Output B Enable
9 EP EP EP Exposed Metal Pad (DFN package only). Exposed pad is
electrically isolated.

31  Enable A (ENB_A)

The ENB_A pin is the enable control for Output A. This
enable pin is internally pulled up to Vpp for active-high
operation and can be left floating for standard opera-
tion. When the ENB_A pin is pulled below the enable
pin, Low Level Input Voltage (Vgy L), Output A will be
in the OFF state, regardless of the input pin state.

3.2 Control Inputs A and B (IN A; IN B)

The MOSFET driver inputs are a high-impedance
TTL/CMOS compatible input. The inputs also have
hysteresis between the high and low input levels,
allowing them to be driven from slow rising and falling
signals, and to provide noise immunity.

3.3 Ground (GND)

Ground is the device return pin. The ground pin should
have a low-impedance connection to the bias supply
source return. High peak currents will flow out the
ground pin when the capacitive load is being
discharged.

3.4 Outputs A and B (OUT A; OUT B)

Outputs, Aand B, are CMOS push-pull outputs that are
capable of sourcing and sinking 2.0A of peak current
(Vpp = 18V). The low output impedance ensures the
gate of the MOSFET will stay in the intended state,
even during large transients.

3.5  Supply Input (Vpp)

Vpp is the bias supply input for the MOSFET driver and
has a voltage range of 4.5V to 18V. This input must be
decoupled to ground with a local ceramic capacitor.
This bypass capacitor provides a localized low-
impedance path for the peak currents that are provided
to the load.

3.6 Enable B (ENB_B)

The ENB_B pin is the enable control for Output B. This
enable pin is internally pulled up to Vpp for active-high
operation, and can be left floating for standard opera-
tion. When the ENB_B pin is pulled below the enable
pin, Low-Level Input Voltage (Vg ), Output B will be
in the OFF state, regardless of the input pin state.

3.7 Exposed Metal Pad (EP)

The exposed metal pad of the DFN package is not
internally connected to any potential. Therefore, this
pad can be connected to a ground plane, or other cop-
per plane on a printed circuit board, to aid in heat
removal from the package.

DS20005006B-page 10
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MCP14E6/7/8

4.0 APPLICATION INFORMATION

4.1 General Information

MOSFET drivers are high-speed, high-current devices
which are intended to source/sink high-peak currents to
charge/discharge the gate capacitance of external
MOSFETs, or insulated gate bipolar transistors
(IGBTs). In high-frequency switching power supplies,
the Pulse-Width Modulation (PWM) controller may not
have the drive capability to directly drive the power
MOSFET. MOSFET drivers, like the MCP14E6/7/8
family, can be used to provide additional source/sink
current capability.

An additional degree of control has been added to the
MCP14EG6/7/8 family. There are seperate enable func-
tions for each driver that allow for the immediate termi-
nation of the output pulse, regardless of the state of the
input signal.

4.2 MOSFET Driver Timing

The ability of a MOSFET driver to transition from a fully
OFF state to a fully ON state are characterized by the
drivers’ rise time (tg), fall time () and propagation
delays (tp4 and tp,). The MCP14E6/7/8 family of drivers
can typically charge and discharge a 1000 pF load
capacitance, in approximately 12 ns, along with a typical
matched propagation delay of 45 ns. Figure 4-1 and
Figure 4-2 show the test circuit and timing waveform
used to verify the MCP14E6/7/8 timing.

VDD =18V
o
q
0.1 yF
T 1uF lCeramic

Input O__‘>O___T__O Output

T CL = 1000 pF
Input o——i>o——l—o Output
MCP14E6 C, = 1000 pF
Y= MCP14E8 T
T

FIGURE 4-1:
Waveform.

Inverting Driver Timing

VDD =18V
o
) 0.1 uF
11 uF T Ceramic
Input o '|> i o Output
T C_ = 1000 pF
Input o I ¢+—o Output
- L C_ = 1000 pF
MCP14E6 | T L
% MCP14E8 | ~
L
VE T T 2\ 90%
Input
oV 10%-,
18V - — - — oo
t 190%_ tD2 90%
Output > /—tg [ tr
ov— o 10% 10%
FIGURE 4-2: Non-Inverting Driver Timing
Waveform.

4.3 Enable Function

The ENB_Aand ENB_B enable pins allow the indepen-
dent control of OUT A and OUT B, respectively. They
are active-high and are internally pulled up to Vpp so
that the default state is to enable the driver. These pins
can be left floating for normal operation.

When an enable pin voltage is above enable pin high
threshold voltage, (Vgn n), that driver output is enabled
and allowed to react to changes in the INPUT pin volt-
age state. Similarly, when the enable pin voltage falls
below the enable pin low threshold voltage, (Vg L)
that driver output is disabled and does not respond to
the changes in the INPUT pin voltage state. When the
driver is disabled, the output goes to a low state. Refer
to Table 4-1 for enable pin logic. The threshold voltages
of the enable function are compatible with logic levels.
Hysteresis is provided to help increase the noise immu-
nity of the enable function, avoiding false triggers of the
enable signal during driver switching. For robust
designs, it is recommended that the slew rate of the
enable pin signal be greater than 1V/ns.

There are propagation delays associated with the
driver receiving an enable signal and the output
reacting. These propagation delays, tp3 and tpy, are
graphically represented in Figure 4-3.
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MCP14E6/7/8

TABLE 4-1: ENABLE PIN LOGIC
MCP14E6 MCP14E7 MCP14ES8
ENB_A | ENB_B INA INB OUTA ouTB OUTA ouTB OUTA ouTB
H H H H L L H H L H
H H H L L H H L L L
H H L H H L L H H H
H H L L H H L L H L
L L X X L L L L L L
4.5 PCB Layout Considerations
Proper PCB layout is important in a high-current, fast
switching circuit to provide proper device operation and
robustness to the design. The PCB trace loop area and
: inductance should be minimized by the use of ground
VEN_L - planes or trace under MOSFET gate drive signals, sep-
arate analog and power grounds, and local driver
decoupling.

FIGURE 4-3: Enable Timing Waveform.

4.4 Decoupling Capacitors

Careful layout and decoupling capacitors are highly
recommended when using MOSFET drivers. Large
currents are required to charge and discharge capaci-
tive loads quickly. For example, approximately 1.8A are
needed to charge a 1000 pF load with 18V in 10 ns.

To operate the MOSFET driver over a wide frequency
range, with low supply impedance, a ceramic and low-
ESR film capacitors are recommended to be placed in
parallel between the driver, Vpp and GND. A 1.0 yF
low-ESR film capacitor and a 0.1 yF ceramic capacitor
placed between pins, 6 and 3, should be used. These
capacitors should be placed close to the driver to mini-
mize the circuit board parasitics and provide a local
source for the required current.

Placing a ground plane beneath the MCP14EG6/7/8 will
help as a radiated noise shield, as well as providing
some heat sinking for power dissipated within the
device.

4.6 Power Dissipation

The total internal power dissipation in a MOSFET driver
is the summation of three separate power dissipation
elements (Figure 4-1).

EQUATION 4-1:
Where:
Pr = Total Power Dissipation
P; = Load Power Dissipation
Py = Quiesent Power Dissipation
Pcc = Operating Power Dissipation
4.6.1 CAPACITIVE LOAD DISSIPATION

The power dissipation caused by a capacitive load is a
direct function of frequency, total capacitive load and
supply voltage. The power lost in the MOSFET driver
for a complete charging and discharging cycle of a
MOSFET is:

EQUATION 4-2:
2
P, = fx CrxVpp

Where:

~
1

Switching frequency

0
|

= Total load capacitance
= MOSFET driver supply voltage

=
S
|

DS20005006B-page 12
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MCP14E6/7/8

46.2 QUIESCENT POWER DISSIPATION

The power dissipation associated with the quiescent
current draw depends upon the state of the input pin.
The MCP14EG6/7/8 devices have a quiescent current
draw with a Logic '1' on the input pin of 1 mA (typical)
and 300 pA (typical) with a Logic '0". The quiescent
power dissipation is:

EQUATION 4-3:
Where:
Ipy = Quiescent Current in the High State
D = Duty Cycle
Ipr = Quiescent Current in the Low State
Vpp = MOSFET Driver Supply Voltage

4.6.3 OPERATING POWER DISSIPATION

The operating power dissipation occurs each time the
MOSFET driver output transitions, because for a very
short period of time, both MOSFETs in the output stage
are ON, simultaneously. This cross-conduction current
leads to a power dissipation described as:

EQUATION 4-4:
Poe = CCxfxVpp
Where:
CC = Cross-Conduction Constant (A * sec)
f = Switching Frequency
Vpp = MOSFET Driver Supply Voltage

© 2011-2023 Microchip Technology Inc. and its subsidiaries
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5.0 PACKAGING INFORMATION

5.1 Package Marking Information

8-Lead DFN-S (5x6x1 mm)

Example
XXOXXXXX "MCP14E6 |
XXXXXXX E/MF@&3
XXYYWW 2329
AV NNN Q20
e A
8-Lead PDIP Example
Ml Ml
XXXXXXXX MCP14E6
XXXXXNNN E/P@3256
2329
o R yyww o R

AL LA L LA LA L

8-Lead SOIC (.150”) Example

Ininl InINiNl
MCP14EGE

ﬁ;x)i’)‘ffxwﬁ SN©32329

ORNNN O™
INIRINI U UL

Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN  Alphanumeric traceability code
Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (e3)
can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.

DS20005006B-page 14 © 2011-2023 Microchip Technology Inc. and its subsidiaries



MCP14E6/7/8

8-Lead Plastic Dual Flat, No Lead Package (MF) - 6x5 mm Body [DFN-S]
Saw Singulated

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
=
o]
N

(DATUMA) —
(DATUM B) —_ | |

NOTE 1 \\////j

2X // ;1

Mo.15]c /i
o | 1 2
=lobie TOP VIEW
A1
//]o.10]c l l’
seatngg A X | - o o] ==t
PLANE 8X ?
A3) —
A3 SIDE VIEW E
$[0.10®[C[A[B]
D2
1 2 |
PN U
NOTE1—/—(_ \\ *|$|0-10@|C|A|B|
N -_\.\_X]______ E2
| ti
| K
N 0N oy
N
! ! ——‘ L— 8X b

— =19 N o:1o® c[A[B]
BOTTOM VIEW

Microchip Technology Drawing C04-122 Rev D Sheet 1 of 2
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MCP14E6/7/8

8-Lead Plastic Dual Flat, No Lead Package (MF) - 6x5 mm Body [DFN-S]
Saw Singulated

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

NOTE 2
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 8
Pitch e 1.27 BSC
Overall Height A 0.80 0.85 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Length D 5.00 BSC
Exposed Pad Length D2 390 | 400 | 410
Overall Width E 6.00 BSC
Exposed Pad Width E2 2.20 2.30 2.40
Terminal Width b 0.30 0.40 0.50
Terminal Length L 0.50 0.60 0.75
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package may have one ore more exposed tie bars at ends.
3. Package is saw singulated
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-122 Rev D Sheet 2 of 2
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MCP14E6/7/8

8-Lead Plastic Dual Flat, No Lead Package (MF) - 6x5 mm Body [DFN-S]
Saw Singulated

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

X2
EV
8
s
av
* —-—+0 O O O/
C Y2 EV
+ -—-—+0 O O O
G1
-——0 0 00 ~
1 2‘
| |
SILK SCREEN ‘ X1
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | Nom | MAX

Contact Pitch E 1.27 BSC
Optional Center Pad Length X2 4.10
Optional Center Pad Width Y2 2.40
Contact Pad Spacing C 5.60
Contact Pad Width (X20) X1 0.45
Contact Pad Length (X20) Y1 1.15
Contact Pad to Center Pad (X20) G1 0.20
Thermal Via Diameter V 0.30
Thermal Via Pitch EV 1.00

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

Microchip Technology Drawing C04-2122 Rev D
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8-Lead Plastic Dual In-Line (PA) - 300 mil Body [PDIP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

.
7
NOTE1—/t_| |—._.—|||—._.—| ]

TOP VIEW

gl

eB
8X b1
8Xb
SIDE VIEW END VIEW

Microchip Technology Drawing No. C04-018-PA Rev F Sheet 1 of 2
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MCP14E6/7/8

8-Lead Plastic Dual In-Line (PA) - 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
ALTERNATE LEAD DESIGN
(NOTE 5)
DATUM A DATUM A
[} [}
I I
- -
e e
2 2
Units INCHES
Dimension Limits|  MIN | NOoM | MAX
Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1l .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .348 .365 400
Tip to Seating Plane L 115 .130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .040 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing 8§ eB - - .430
Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
5. Lead design above seating plane may vary, based on assembly vendor.

Microchip Technology Drawing No. C04-018-PA Rev F Sheet 2 of 2
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8-Lead Plastic Small Outline (C2X) - Narrow, 3.90 mm (.150 In.) Body [SOIC]
Atmel Legacy Global Package Code SWB

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

2X
O Jo.10[c|A-B]

2X
[X]o.10[c]A-B]

NOTHJ;IE}»H«NM [&S]o0]c[as]

- [4[0.25@[Cc|A-B|D]
NOTE 5

TOP VIEW
//10.10|C
[ \
SEATING B e A |
PLANE 8X
-0.10 C
Al — SIDE VIEW E .

il - :

1] - — :

i Egj'\/ d\g \[\
/ [ L ﬁj

SEE VIEW C L)
VIEW A-A 4X 61
VIEW C

Microchip Technology Drawing No. C04-057-C2X Rev K Sheet 1 of 2
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MCP14E6/7/8

8-Lead Plastic Small Outline (C2X) - Narrow, 3.90 mm (.150 In.) Body [SOIC]
Atmel Legacy Global Package Code SWB

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A — — 1.75
Molded Package Thickness A2 1.25 — -
Standoff § A1 0.10 — 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 4.90 BSC
Chamfer (Optional) h 0.25 — 0.50
Foot Length L 0.40 — 1.27
Footprint L1 1.04 REF
Lead Thickness c 0.17 — 0.25
Lead Width b 0.31 — 0.51
Lead Bend Radius R 0.07 — -
Lead Bend Radius R1 0.07 — -
Foot Angle 0 0° — 8°
Mold Draft Angle 01 5° — 15°
Lead Angle 02 0° — —

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or

protrusions shall not exceed 0.15mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.

Microchip Technology Drawing No. C04-057-C2X Rev K Sheet 2 of 2
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8-Lead Plastic Small Outline (C2X) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

/ SILK SCREEN
C
| |
X1
E
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-2057-C2X Rev K
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APPENDIX A: REVISION HISTORY

Revision B (August 2023)

» Updated Functional Block Diagram.
» Updated Section 5.0, Packaging Information.
* Minor text and format changes throughout.

Revision A (March 2011)

+ Original Release of this Document.
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NOTES:
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. -X IXX
Device Temperature Package
Range
Device: MCP14ES6: 2.0A Dual MOSFET Driver, Inverting
MCP14E6T: 2.0A Dual MOSFET Driver, Inverting,
Tape and Reel (DFN and SOIC only)
MCP14E7: 2.0A Dual MOSFET Driver, Non-Inverting
MCP14ET7T: 2.0A Dual MOSFET Driver, Non-Inverting,
Tape and Reel (DFN and SOIC only)
MCP14ES8: 2.0A Dual MOSFET Driver, Complementary
MCP14ES8T: 2.0A Dual MOSFET Driver, Complementary,
Tape and Reel (DFN and SOIC only)
Temperature Range: E = -40°C to +125°C
Package: * MF = Dual, Flat, No Lead (6x5 mm Body), 8-lead
P = Plastic DIP, (300 mil body), 8-lead
SN = Plastic SOIC (150 mil Body), 8-lead

Examples:

a)

b)

d)

e)

a)

b)

a)

b)

MCP14EG-E/MF:

MCP14E6T-E/MF:

MCP14E6-E/P:

MCP14E6G-E/SN:

MCP14EGT-E/SN:

MCP14E7-E/MF:

MCP14E7-E/P:

MCP14E7-E/SN:

MCP14E8-E/MF:

MCP14E8-E/P:

MCP14E8-E/SN:

2.0A Dual Inverting
MOSFET Diriver,
Extended Temperature,
8LD 6x5 DFN package

2.0A Dual Inverting
MOSFET Diriver,
Extended Temperature,
Tape and Reel

8LD 6x5 DFN package

2.0A Dual Inverting
MOSFET Driver,
Extended Temperature,
8LD PDIP package

2.0A Dual Inverting
MOSFET Driver,
Extended Temperature,
8LD SOIC package

2.0A Dual Inverting
MOSFET Driver,

Tape and Reel,
Extended Temperature,
8LD SOIC package

2.0A Dual Inverting
MOSFET Diriver,
Extended Temperature,
8LD 6x5 DFN package

2.0A Dual Inverting
MOSFET Driver,
Extended Temperature,
8LD PDIP package

2.0A Dual Inverting
MOSFET Driver,
Extended Temperature,
8LD SOIC package

2.0A Dual Inverting
MOSFET Driver,
Extended Temperature,
8LD 6x5 DFN package
2.0A Dual Inverting
MOSFET Driver,
Extended Temperature,
8LD PDIP package
2.0A Dual Inverting
MOSFET Driver,
Extended Temperature,
8LD SOIC package

© 2011-2023 Microchip Technology Inc. and its subsidiaries

DS20005006B-page 25



MCP14E6/7/8

NOTES:

DS20005006B-page 26 © 2011-2023 Microchip Technology Inc. and its subsidiaries



Note the following details of the code protection feature on Microchip products:

. Microchip products meet the specifications contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is secure when used in the intended manner, within operating specifications, and

under normal conditions.

. Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection features of
Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "unbreakable" Code protection is constantly evolving. Microchip is committed to
continuously improving the code protection features of our products.

This publication and the information herein may be used only
with Microchip products, including to design, test, and integrate
Microchip products with your application. Use of this informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https:/
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY
KIND WHATSOEVER RELATED TO THE INFORMATION OR
ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applica-
tions is entirely at the buyer's risk, and the buyer agrees to
defend, indemnify and hold harmless Microchip from any and
all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under
any Microchip intellectual property rights unless otherwise
stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.
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MICROCHIP

Worldwide Sales and Service

AMERICAS

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075
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Tel: 972-818-7423
Fax: 972-818-2924
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Tel: 281-894-5983
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Tel: 317-773-8323
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Tel: 919-844-7510
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Tel: 408-735-9110
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Tel: 905-695-1980
Fax: 905-695-2078
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China - Dongguan
Tel: 86-769-8702-9880
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Tel: 91-11-4160-8631
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