MICROCHIP

MIC2026/MIC2076

Dual-Channel Power Distribution Switch

Features

* 140 mQ Maximum On-Resistance per Channel
e 2.7V to 5.5V Operating Range

* 500 mA Minimum Continuous Current per
Channel

» Short-Circuit Protection with Thermal Shutdown
* Thermally Isolated Channels

» Fault Status Flag with 3 ms Filter Eliminates False
Assertions

* Undervoltage Lockout

* Reverse Current Flow Blocking (No “Body Diode”)
» Circuit Breaker Mode (MIC2076)

« Active-High Enable (MIC20x6-1)

» Active-Low Enable (MIC20x6-2)

» Logic-Compatible Inputs

» Soft-Start Circuit

* Low Quiescent Current

» Pin-Compatible with MIC2526

» UL File #E179633

Applications

» USB Peripherals

» General Purpose Power Switching
» ACPI Power Distribution

* Notebook PCs

* PDAs

» PC Card Hot Swap

General Description

The MIC2026 and MIC2076 are high-side MOSFET
switches optimized for general-purpose power
distribution that requires circuit protection.

The MIC2026/76 are internally current limited and have
thermal shutdown that protects the device and load.

The MIC2076 offers “smart” thermal shutdown that
reduces current consumption in fault modes. When a
thermal shutdown fault occurs, the output is latched off
until the faulty load is removed. Removing the load or
toggling the enable input will reset the device output.

Both devices employ soft-start circuitry that minimizes
inrush current in applications where highly capacitive
loads are employed.

A fault status output flag is asserted during overcurrent
and thermal shutdown conditions. Transient faults are
internally filtered.

The MIC2026/76 are available in an 8-pin SOIC
package.

Package Type

MIC2026/MIC2076
8-Lead SOIC (M)
(Top View)

ENA[1] O (8] ouTA

FLGA [2] (7] IN
FLGB [3] (6] GND
ENB [4] (5] outB
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MIC2026/MIC2076

Typical Application Circuit
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VeonT. 2.7V to 5.5V
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Logic Controller MIC2026-2
VIN ON/OFF — 1ENA  OUTA
OVERCURRENT ———~+—1FLGA IN
OVERCURRENT &~———FILGB GND
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MIC2026/MIC2076

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

SUPPIY VOIRAGE (V[N - vreeerrermrieitieett ettt sttt ettt e s e b se e bt e st bt eeteesar e e nbeeeaneeneenaeen -0.3V to +6.0V
FaUIt Flag VOIAGE (VELG) - ++eereerrreeteeitttitteaee sttt ettt ettt ettt ae e et ee et e bttt e e ae e e bt e eeeeean e e nb e e aenneenane s +6.0V
FaUIt FIag CUITENT (IELG) -+ vvermreerrreeteeitet ettt ettt ettt sr et ea e et e b e e bt s ettt sae e e bt e ebe e et e saeeean e e nbn e e e e nnnenanis 25 mA
OULPUL VOIAGE (VQT) -+ervverrreerrreemreermmtanteeaetateeate et eshs e sse e ss e e et e e eas e et e e ot e e se e sh bt e bt e ea b e e sh e e eabeenb et et e ennee e bt ebeeeneenneenas +6.0V
OULPUL CUITENE (IQUT) +++eevvermreertreemeertreesteestet et e aue e et e she e e bt e st e e abeesae e es b e e saeeeab e e sbbe e bt e sa bt e abeeanbeesbeeanneennee s Internally Limited
ENable INPUL VOIAGE (VEN) -+t -reerrrerrteriieiiiesti ettt ettt ettt ettt et e e s -0.3Vto Vy + 0.3V
ESD Ratings (Note 1)

CDM et bR e E e et a e R R R R R R et et e e e Rt e e +1.5kV

HBIM e h et h e E et E e e et h e e R R R R e eR R R er R e e et eees 2 kV

VIV et etttk b bR bR R R SRR R e e e e ae Rt b e k£ h e b bt ke E e h e R e r e e e nene e 200V

Operating Ratings 11
10 o] o] VY (o] r=To T A TN I TPV R PRSP PUP PPN +2.7V to +5.5V

1 Notice: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage
to the device. This is a stress rating only and functional operation of the device at those or any other con-
ditions above those indicated in the operational sections of this specification is not intended. Exposure to
maximum rating conditions for extended periods may affect device reliability.

11 Notice: The device is not guaranteed to function outside its operating ratings.

Note 1: Devices are ESD sensitive. Handling precautions are recommended.

ELECTRICAL CHARACTERISTICS

Electrical Characteristics: V| = +5V; Ty = +25°C, bold values valid for -40°C < T < +85°C, unless noted. Note 1

Parameter Sym. Min. Typ. Max. | Units Conditions

MIC20x6-1, Vena = VEng < 0.8V
(switch off), OUT = open

MIC20x6-2, Vena = VEng 2 2.4V
(switch off), OUT = open

MIC20x6-1, Vena = VENB 2 2.4V
(switch on), OUT = open

MIC20x6-2, Vena = Veng < 0.8V
(switch on), OUT = open

— 0.75 5

Supply Current Ipp MA
— 100 160

— 100 160

— 1.7 24 Low-to-high transition

Enable Input Threshold \ - —
VEN 0.8 1.45 — High-to-low transition
Enable Input Hysteresis — 250 — mV |—
Enable Input Current | -1 0.01 1 MA  |VgNy =0V to 5.5V
Enable Input Capacitance EN — 1 — pF |—
] ] — 90 140 VN =5V, gyt = 500 mA

Switch Resistance Rps(on) mQ

— 100 170 VN = 3.3V, lgyTt = 500 mA

Note 1: Specification for packaged product only.
2: If there is a fault on one channel, that channel will shut down when the die reaches approximately 140°C.
If the die reaches approximately 160°C, both channels will shut down, even if neither channel is in current
limit.

© 2020-2023 Microchip Technology Inc. and its subsidiaries DS20006443B-page 3



MIC2026/MIC2076

ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: V|\ = +5V; T = +25°C, bold values valid for -40°C < T < +85°C, unless noted. Note 1

Parameter Sym. Min. Typ. Max. | Units Conditions
MIC20x6-1, Vgny < 0.8V,
Output Leakage Current — — 10 MA MIC20x6-1, Veyy = 2.4V, (output off)
OFF Current in Latched . 50 . A MIC2076
Thermal Shutdown H (during thermal shutdown state)
Output Turn-On Delay ton — 1.3 5 ms FD{%a;r;(r)an’ CL =1 uF, see Timing
05 115 4.9 R!_ =10Q, C__ =1 pF, see Timing
Diagrams
Output Turn-On Rise Time tr ms
R =10Q, C| =1 pF, see Timing
— 1.75 — :
Diagrams
. R =10Q, C| =1 pF, see Timing
Output Turn-Off Delay toFr 35 100 ps Diagrams
Output Turn-Off Fall Time te — 32 100 s |RL=100,C =1y, see Timing
Diagrams
Short-Circuit Output . o
Current P lumir 0.5 0.9 1.25 A Vout = 0V, enabled into short-circuit
Current Limit Threshold — 0.65 1.0 1.25 A Ramped load applied to output
Short-Circuit Response o o 20 o s Vout =0V to loyt = lumit
Time H (short applied to output)
15 3 7 V|N = 5V, apply VOUT =0V until FLG
Overcurrent Flag ] low
Response Delay o ms - - i
o 3 o V)N = 3.3V, apply Voyt = 0V until FLG
low
Undervoltage Lockout . 2.2 2.4 2.7 v VN rising
Threshold 20 | 215 | 25 V) falling
Error Flag Output . — 10 25 N IL=10mA, V|y =5V
Resistance — 15 40 I =10 mA, Vy = 3.3V
Error Flag Off Current — — — 10 MA | VEag =5V
— 140 — T, increasing, each switch
Overtemperature B — 120 — T, decreasing, each switch
Threshold (Note 2) — 160 — T, increasing, both switches
— 150 — T, decreasing, both switches

Note 1: Specification for packaged product only.
2: If there is a fault on one channel, that channel will shut down when the die reaches approximately 140°C.
If the die reaches approximately 160°C, both channels will shut down, even if neither channel is in current
limit.
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MIC2026/MIC2076

TEMPERATURE SPECIFICATIONS

Parameters ‘ Sym. | Min. ‘ Typ. ‘ Max. ‘Units‘ Conditions
Temperature Ranges

Operating Ambient Temperature Range T, -40 — +85 °C |Note1
Storage Temperature Range Ts -65 — +150 °C |—
Package Thermal Resistance

Thermal Resistance, SOIC 8-Ld | e | — | 160 | — | ow [—
Note 1:

The maximum allowable power dissipation is a function of ambient temperature, the maximum allowable
junction temperature and the thermal resistance from junction to air (i.e., Ta, T, 04). Exceeding the
maximum allowable power dissipation will cause the device operating junction temperature to exceed the
maximum +85°C rating. Sustained junction temperatures above +85°C can impact the device reliability.

Test Circuit

VOUT
Be\éice /
nder ouUT
Test i
1T
FIGURE 1-1: Test Circuit.
Timing Diagrams
R p— -t
% 90%
Vour 90%
10% 10%
FIGURE 1-2: Output Rise and Fall Times.
50%
VEN
toFF ——
<« toN
Vout 90%
10%
FIGURE 1-3: Active-Low Switch Delay Times (MIC20x6-2).
VEN 50%
+——toFF——»
<«— ton
Vour 90%
10% I\
FIGURE 1-4: Active-High Switch Delay Time (MIC20x6-1).
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MIC2026/MIC2076

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.
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2 El -
2z 100~ By Z 100 ///4&
w ~_ S .« ‘
o 80 33V I e — o //,__..--
% 60 % =1 |**¥C
40 50— +85°C
20
%0 20 0 20 40 6 80 100 95 30 35 40 45 50 55
TEMPERATURE (°C) INPUT VOLTAGE (V)
FIGURE 2-1: Supply On-Current vs. FIGURE 2-4: Supply On-Current vs. Input
Temperature. Voltage.
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FIGURE 2-2: On-Resistance vs. FIGURE 2-5: On-Resistance vs. Input
Temperature. Voltage.
5 25
4 2.0\
@ w e +85°C
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FIGURE 2-3: Turn-On Rise Time vs. FIGURE 2-6: Turn-On Rise Time vs. Input
Temperature. Voltage.
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MIC2026/MIC2076
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FIGURE 2-7: Short-Circuit Current Limit FIGURE 2-10: Short-Circuit Current Limit
vs. Temperature. vs Input Voltage.
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E V=5V 3 1000
(]
1000}t - = =
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TEMPERATURE (°C) INPUT VOLTAGE (V)
FIGURE 2-8: Current-Limit Threshold vs. FIGURE 2-11: Current Limit Threshold vs.
Temperature. Input Voltage.
400 300
250 =
300
w
2 Vi = 33V R,=100 5,200
w
= C,=1pyF _ | s
£ 200 L Z 150
:,1 w
s 2100[—T, = 25°C
100 -
= C = 1F
R =100
0 [ |
40 20 0 20 40 60 80 100 9530 35 40 45 50 55
TEMPERATURE (°C) INPUT VOLTAGE (V)
FIGURE 2-9: Fall Time vs. Temperature. FIGURE 2-12: Fall Time vs. Input Voltage.
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MIC2026/MIC2076
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Temperature.
5 ‘ ”
Vi =33V _se2F
‘ Ao
z V,, =5V

[

]

DELAY TIME (ms)

-y

%20 0 20 40 & & 700
TEMPERATURE (°C)

FIGURE 2-16: Enable Threshold vs. Input
Voltage.
5 |
|
4 +85°C
E
w3 +25°C
=
’_
%2 -40°C _|
]
Sy
9530 35 40 45 50 55
INPUT VOLTAGE (V)
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MIC2026/MIC2076
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(MIC2026-1).
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FIGURE 2-21: UVLO, V,y Falling
(MIC2026-1).

FIGURE 2-22: Turn-On/Turn-Off
(MIC2026-1).
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FIGURE 2-23: Turn-On (MIC2026-1).
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FIGURE 2-24: Turn-Off (MIC2026-1).
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MIC2026/MIC2076

VEN
(10V/div.)
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>5§ |- 3.1ms (tp) - barnnd] )
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5§ ’ Vi =5V
% |
§_>w~_/ _ 4~ 800mA 4
R
S
TIME (500ps/div.) TIME (1ms/div.)
FIGURE 2-25: Enabled into Short-Circuit FIGURE 2-28: Current-Limit Response
(MIC2026-1). (Stepped Short, MIC2026-1).
Zg
>Wg—>w-«j 4
0; A ] =
S‘% \élLN: 05\/
—* S R = stepped short
33 \
C, = 10pF =
C_=210pF Vi =5V
= R, =31 f\
& C_=310pF L3
_% \ s _3%_’ \\ /-~ ShortCircuit 800mA) |
N X_c, = 104F
TIME (1ms/div.) TIME (50ps/div.)
FIGURE 2-26: Inrush Current Response FIGURE 2-29: Current-Limit Response

(MIC2026-1).

(MIC2026-1).

g e 23
>Z§—>-.MJ 4 >““g_ . M__/J +
o2
>‘_‘Jg J \ U Vin =5V <3 x Voura = No Load
g" Cy = 47pF 23, (No Thermal Shutdown)
3
c SN I N : .
o2 +— Short @3 J
>2=> [
o Current-Limit hort-Circuit Removed ;g — "
Threshold ’/— Current (800mA) [
~ [(A) Thermal Shutdown Thermal Shutdown
P_% -— Thermal .
52 Shutdown S
2K Hysteresis B
[ S | " 5%
e BE—*
o
TIME (100ms/div.) 8 TIME (100ms/div.)
FIGURE 2-27: Current-Limit Response FIGURE 2-30: Independent Thermal

(Ramped Load, MIC2026-1). Shutdown (MIC2026-1).
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MIC2026/MIC2076
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FIGURE 2-31: Independent Thermal FIGURE 2-34: Thermal Shutdown (Output
Shutdown (MIC2026-1). Reset by Removing Load, MIC2076-2).
m cod Removed ’/— o Load 4 AR » Iﬁ%an‘\’oved Ec?ad\ o
‘—"g e e D] ’ a3
fé_' >‘:’§—> \— No Thermal Shutdown on Channel B
TR
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mg (N/*\'S/huldown Veng = 0V 3 " V;N-El - gV
3% £3 ﬁ Vena =0V
- § _8§
TIME (2.5s/div.) TIME (2.5s/div.)
FIGURE 2-32: Thermal Shutdown FIGURE 2-35: Independent Thermal
(MIC2076-2, Output Latched Off). Shutdown (MIC2076-2).
z;g » Load No
;‘g_’*_«L w d W\ Removed = Loady d
= Enable oZ W
wg Reset gg_. Output Reset
£2 g
= Ramp Load Output g% k No Thermal Shutdown on Channel A
3 loVS/hcn Res\:t > 5_,
3T \ o
_ | CL=5TwF Thermal 2 Veng = OV
%' R _=35% Shutdown Eg Thitmal Vena = OV
SE \ ¥ e _og Shutdown
TIME (100ms/div.) TIME (2.5s/div.)
FIGURE 2-33: Thermal Shutdown (Output FIGURE 2-36: Independent Thermal
Reset by Toggling Enable, MIC2076-2). Shutdown (MIC2076-2).

© 2020-2023 Microchip Technology Inc. and its subsidiaries DS20006443B-page 11



MIC2026/MIC2076

3.0 PIN DESCRIPTIONS

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

TABLE 3-1: PIN FUNCTION TABLE

Pin Number | Pin Name Description

1 ENA Switch A Enable (Input): Logic-compatible, enable input. Active-high (MIC20x6-1) or
active-low (MIC20x6-2).
Fault Flag A (Output): Active-low, open-drain output. Indicates overcurrent or thermal

2 FLGA shutdown conditions. Overcurrent conditions must last longer than tp in order to assert
FLGA.
Fault Flag B (Output): Active-low, open-drain output. Low indicates overcurrent or

3 FLGB thermal shutdown conditions. Overcurrent conditions must last longer than tp in order
to assert FLGB.

4 ENB Switch B Enable (Input): Logic-compatible enable input. Active-high (MIC20x6-1) or
active-low (MIC20x6-2).

5 OouTB Switch B (Output)

6 GND Ground

7 IN Input: Switch and logic supply input.

8 OUTA Switch A (Output)

DS20006443B-page 12
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MIC2026/MIC2076

40 FUNCTIONAL DESCRIPTION

4.1 Input and Output

IN is the power supply connection to the logic circuitry
and the drain of the output MOSFET. OUT is the source
of the output MOSFET. In a typical circuit, current flows
from IN to OUT toward the load. If Vo is greater than
VN, current will flow from OUT to IN, because the
switch is bidirectional when enabled. The output
MOSFET and driver circuitry are also designed to allow
the MOSFET source to be externally forced to a higher
voltage than the drain (Voyt > V|N) When the switch is
disabled. In this situation, the MIC2026/76 prevent
undesirable current flow from OUT to IN.

4.2 Thermal Shutdown

Thermal shutdown is employed to protect the device
from damage should the die temperature exceed safe
margins due mainly to short circuit faults. Each channel
employs its own thermal sensor. Thermal shutdown
shuts off the output MOSFET and asserts the FLG
output if the die temperature reaches 140°C and the
overheated channel is in current-limit. The other
channel is not affected. If, however, the die
temperature exceeds 160°C, both channels will be shut
off. Upon determining a thermal shutdown condition,
the MIC2076 will latch the output off. In this case, a
pull-up current source is activated. This allows the
output latch to automatically reset when the load (such
as a USB device) is removed. The output can also be
reset by toggling EN. Refer to Figure 4-1 for timing
details.

The MIC2026 will automatically reset its output when
the die temperature cools down to 120°C. The
MIC2026 output and FLG signal will continue to cycle
on and off until the device is disabled or the fault is
removed. Figure 4-2 depicts typical timing.

Depending on PCB layout, package, ambient
temperature, etc.,, it may take several hundred
milliseconds from the incidence of the fault to the
output MOSFET being shut off. This time will be
shortest in the case of a dead short on the output.

4.3 Power Dissipation

The device’s junction temperature depends on several
factors such as the load, PCB layout, ambient
temperature, and package type. Equations that can be
used to calculate power dissipation of each channel
and junction temperature are found in this section.

443 CURRENT-LIMIT RESPONSE:
RAMPED LOAD

The MIC2026/76 current-limit profile exhibits a small
foldback effect of about 200 mA. Once this current-limit

EQUATION 4-1:

2
Pp = Rpgcony * lour

Total power dissipation of the device will be the
summation of Pp for both channels. To relate this to
junction temperature, the following equation can be
used:

EQUATION 4-2:

T,=Ppx0,,+T,

Where:

T, = Junction temperature.

Ta = Ambient temperature.

0, = The thermal resistance of the package.

44 Current Sensing and Limiting

The current-limit threshold is preset internally. The
preset level prevents damage to the device and
external load, but still allows a minimum current of
500 mA to be delivered to the load.

The current-limit circuit senses a portion of the output
MOSFET switch current. The current-sense resistor
shown in the block diagram is virtual and has no
voltage drop. The reaction to an overcurrent condition
varies with three scenarios:

441 SWITCH ENABLED INTO
SHORT-CIRCUIT

If a switch is enabled into a heavy load or short-circuit,
the switch immediately enters into a constant-current
mode that reduces the output voltage. The FLG signal
is asserted, indicating an overcurrent condition.

442 SHORT-CIRCUIT APPLIED TO
ENABLED OUTPUT

When a heavy load or short-circuit is applied to an
enabled switch, a large transient current may flow until
the current-limit circuitry responds. Once this occurs,
the device limits current to less than the short-circuit
current-limit specification.

threshold is exceeded, the device switches into a
constant-current mode. It is important to note that the
device will supply current up to the current-limit
threshold.

© 2020-2023 Microchip Technology Inc. and its subsidiaries
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MIC2026/MIC2076

4.5 Fault Flag

The FLG signal is an N-channel open-drain MOSFET
output. FLG is asserted (active-low) when either an
overcurrent or thermal shutdown condition occurs. In
the case of an overcurrent condition, FLG will be
asserted only after the flag response delay time, tp, has
elapsed. This ensures that FLG is asserted only upon
valid overcurrent conditions and that erroneous error
reporting is eliminated. For example, false overcurrent
conditions can occur during hot plug events when a

highly capacitive load is connected and causes a high
transient inrush current that exceeds the current-limit
threshold for up to 1 ms. The FLG response delay time
tp is typically 3 ms.

4.6 Undervoltage Lockout

Undervoltage lockout (UVLO) prevents the output
MOSFET from turning on until V|y exceeds
approximately 2.5V. Undervoltage detection functions
only when the switch is enabled.

Load and Fault Removed

(Output Reset)
Short-Circuit Fault
VEN |
/ N
Vourt
o r — — —
lLoap — — Thermal /l
lout Shutdown
Reached
Ve 3ms typ._,| I._ |
delay

FIGURE 4-1: MIC2076-2 Fault Timing: Output Reset by Removing Load.
VEN | Short-Circuit Faul |
/ Load/Fault
Vout Removeud - |
mr— — — — — — —
lLoaAp— — [ Thermal: | / | / | / |
IOUT—I Shutdown
Reached
3ms typ.
VELG fgesla))//p_. — || || ||
FIGURE 4-2: MIC2026-2 Fault Timing.
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5.0 APPLICATION INFORMATION

5.1

A 0.1 yF to 1 yF bypass capacitor positioned close to
VN and GND of the device is strongly recommended to
control supply transients. Without a bypass capacitor,
an output short may cause sufficient ringing on the
input (from supply lead inductance) to damage internal
control circuitry.

Supply Filtering

5.2 Printed Circuit Board Hot-Plug

The MIC2026/76 are ideal inrush current limiters for hot
plug applications. Due to their integrated charge
pumps, the MIC2026/76 present a high impedance
when off and slowly become a low impedance as their
integrated charge pumps turn on. This “soft-start”
feature effectively isolates power supplies from highly
capacitive loads by reducing inrush current. Figure 5-1
shows how the MIC2076 may be used in a card
hot-plug application.

In cases of extremely large capacitive loads (>400 pF),
the length of the transient due to inrush current may
exceed the delay provided by the integrated filter.
Because this inrush current exceeds the current-limit
delay specification, FLG will be asserted during this
time. To prevent the logic controller from responding to
FLG being asserted, an external RC filter, as shown in
Figure 5-2, can be used to filter out transient FLG
assertion. The value of the RC time constant should be
selected to match the length of the transient, less
tD(MlN) of the MIC2026/76.

5.3 Universal Serial Bus (USB) Power

Distribution

The MIC2026/76 are ideally suited for Universal Serial
Bus (USB) power distribution applications. The USB
specification defines power distribution for USB host
systems such as PCs and USB hubs. Hubs can either
be self-powered or bus-powered (that is, powered from
the bus). Figure 5-3 shows a typical USB Host
application that may be suited for mobile PC
applications employing USB. The requirement for USB
host systems is that the port must supply a minimum of
500 mA at an output voltage of 5V +5%. In addition, the
output power delivered must be limited to below 25 VA.
Upon an overcurrent condition, the host must also be
notified. To support hot-plug events, the hub must have
a minimum of 120 pF of bulk capacitance, preferably
low ESR electrolytic or tantalum. Please refer to
Application Note 17 for more details on designing
compliant USB hub and host systems.

For bus-powered hubs, USB requires that each
downstream port be switched on or off under control by
the host. Up to four downstream ports each capable of
supplying 100 mA at 4.4V minimum are allowed. In
addition, to reduce voltage droop on the upstream
Vgus, soft-start is necessary. Although the hub can
consume up to 500 mA from the upstream bus, the hub
must consume only 100 mA max at start-up, until it
enumerates with the host prior to requesting more
power. The same requirements apply for bus-powered
peripherals that have no downstream ports. Figure 5-4
shows a bus-powered hub.

USB
Controller
SPN010012
] NIN USB
Vaus | > |[>+— —HENA OUTA Funoton
2
FLGA IN
4.7
o | ~
to "Hot" — FLGB GND
Receptacle USB
4
¢—{ ENB OUTB Funation
GND | >+~ || > *—@ Cruik %
o Cable R USB Peripheral
FIGURE 5-1: Hot-Plug Application.
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V+
Logic Controller 10kQ MIC2026 .
'lEN  OUTA
- R
OVERCURRENT _T_ w——HFLGA  IN|”
J;C *[FLeB  GND|®
“lens  outs|®
FIGURE 5-2: Transient Filter.
VCC
5.0V Ferrite
10kQ Beads
450V to 5.25V 10KQ \ Vaus [T
Upstream Vgys Wy D+ >
100mA max. MIC5207-3.3 3.3V USB Controller MIC2026-2 + T o >| use
V, N
> Dius — o —IIN  OUT VIN  ON/OFF == ENA OUTA 47uF 1 ano[{ Port 1
> S lep 1uF| OVERCURRENT[-— FLGA IN _—Lm . % ® i
Mod GND__ | == | OVERCURRENT®— FLos  GNDEF . Ve —
>-j7 $ $ g ON/OFF [—= ENB  OUTB & * n%—)
J7 + D_Z USB
Port 2
47;.|Fl— oDl 2
-1
Data % vy’ -
Data
(Two Pair)
to USB
Controller
FIGURE 5-3: USB Two-Port Host Application.
Ferrite
1.5kQ 2% 10kQ Bea{j‘s
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MIC5207-33 3.3V USB Controller MIC2026-2 + 2| uss
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> 1uF 1uF| OVERCURRENT— FLGA NS F% ® i
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FIGURE 5-4:

USB Two-Port Bus-Powered Hub.
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6.0 PACKAGING INFORMATION

6.1 Package Marking Information

8-Lead SOIC* Example
M X XXX M 2026
XXX -1YM
WNNN 9428
() ()

Note that MIC20x6-2 has a top marking that reflects
-2YM on the middle line.

Legend: XX..X Product code or 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 ()
can be found on the outer packaging for this package.

e, A, V Pinone index is identified by a dot, delta up, or delta down (triangle
mark).

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. Package may or may not include
the corporate logo.

Underbar (_) and/or Overbar (7) symbol may not be to scale.
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8-Lead Plastic Small Outline (3BX) - 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
M [o.10[c|A-B]

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

JJJ N EEnEE
NOTE 1 1i EZH | | -
1 J 11

[ST0Z5@[cIAED]
NOTE 5

A A2 f ) ‘
SEATING o B i A |
PLANE 8X
AJo.10]C]

Al — SIDE VIEW

j
I
&
SEE VIEW C L e

(L1)  f——
VIEW A-A 4X 61

| ——

VIEW C

Microchip Technology Drawing No. C04-057-3BX Rev K Sheet 1 of 2
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8-Lead Plastic Small Outline (3BX) - 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. C04-057-3BX Rev K Sheet 2 of 2

© 2020-2023 Microchip Technology Inc. and its subsidiaries

DS20006443B-page 19



MIC2026/MIC2076

8-Lead Plastic Small Outline (3BX) - 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

ST

.
1y

T

RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits|  MIN | NOoM | 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 C04-2057-3BX Rev K
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APPENDIX A: REVISION HISTORY

Revision B (November 2023)

» Updated Section “Features”.

» Updated ESD Ratings in Section “Electrical
Characteristics”.

* Updated Package Drawing in Section 6.0
“Packaging Information”.

Revision A (November 2020)

» Converted Micrel document MIC2026/MIC2076 to
Microchip data sheet template DS20006443A.

* Minor grammatical text changes throughout.

« All reference to the PDIP package once available
for this device has been removed.
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NOTES:
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

Examples:
Device X X X XX a) MIC2026-1YM: MIC2026, Active-High
Part No. Enable Temp. Package Media Type Enable, -40°C to +85°C,
Range 8-Lead SOIC, 95/Tube
b) MIC2026-1YM-TR: MIC2026, Active-High
MIC2026: Dual-Channel Power Distribution Switch Enable, -40°C to +85°C,
Device: MIC2076: Dual-Channel Power Distribution Switch 8-Lead SOIC, 2,500/Reel
with Smart Thermal Shutdown .
c) MIC2026-2YM: MIC2026, Active-Low
Enable, -40°C to +85°C,
Enable: -1 = Active-High 8-Lead SOIC, 95/Tube
2 = Active-Low .
d) MIC2026-2YM-TR: MIC2026, Active-Low
Enable, -40°C to +85°C,
Temperature Yy = 40°C to +85°C 8-Lead SOIC, 2,500/Reel
R :
ange e) MIC2076-1YM: MIC2076, Active-High
Enable, -40°C to +85°C,
Package: M =  8-Lead SOIC 8-Lead SOIC, 95/Tube
f) MIC2076-1YM-TR: MIC2076, Active-High
Media Type: <Blank>= 95/Tube Enable, -40°C to +85°C,
edia Type: TR = 2,500/Reel 8-Lead SOIC, 2,500/Reel
g) MIC2076-2YM: MIC2076, Active-Low
Enable, -40°C to +85°C,
8-Lead SOIC, 95/Tube
h) MIC2076-2YM-TR: MIC2076, Active-Low
Enable, -40°C to +85°C,
8-Lead SOIC, 2,500/Reel
Note 1:  Tape and Reel identifier only appears in the
catalog part number description. This identifier is
used for ordering purposes and is not printed on
the device package. Check with your Microchip
Sales Office for package availability with the
Tape and Reel option.
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NOTES:
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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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