MICROCHIP

MIC2033

High-Accuracy, High-Side, Fixed Current-Limit Power Switch

Features

* +5% Current-Limit Accuracy
* Input Supply Range from 2.5V to 5.5V

» Low Quiescent Current: 100 pA Typical (Switch
ON)

* 75mQ Typlcal RDS(ON) at 5V

» Current-Limit Options: 0.5A, 0.8A, 1A, and 1.2A

» Soft-Start Control via an External Capacitor

» Undervoltage Lockout (UVLO)

» Fast Response Time (10 us) to Short-Circuit
Loads

+ Fault Status Output Flag

* Logic Controlled Enable (Active-High, Active-Low)
* Thermal Shutdown

* Pin Compatible with MIC2005

¢ 6-Pin 2 mm x 2 mm UDFN and 6-Pin SOT-23
Packages

» Junction Temperature Range from —40°C to
+125°C

Applications

» USB Peripherals and USB 2.0/3.0-Compatible

« DTV/STB

» Notebooks and Consumer Electronics

» General Purpose Power Distribution

General Description

The MIC2033 is a high-side MOSFET power
distribution switch that provides increased system
reliability, utilizing 5% current-limit accuracy.

The MIC2033 has an operating input voltage range
from 2.5V to 5.5V, is internally current-limited and has
thermal shutdown to protect the device and system.
The MIC2033 is offered with either active-high or
active-low logic level enable input controls, has an
open-drain fault status output flag with a built-in 32 ms
delay that asserts low during over current or thermal
shutdown conditions.

The MIC2033 is available in several different fixed
current-limit options: 0.5A, 0.8A, 1A, and 1.2A. A
capacitor-adjustable soft-start circuit minimizes inrush
current in applications where high capacitive loads are
used.

The MIC2033 is offered in both 6-pin SOT-23 and 6-pin
2 mm x 2 mm UDFN packages. The MIC2033 has an
operating junction temperature range of —40°C to
+125°C.

Package Types
MIC2033
SOT-23-6 (M6)
o
VIN | 1 6 | VOUT
GND | 2 5 | CSLEW
EN | 3 4 | FAULT/

MIC2033
2x2 UDFN (MT) (Note 1)
vouT | 1 | 6 | VIN
______ POTA L]
CSLEW | 2 | EP 5 | oND
FAULT/ | 3 | 4| EN

Note 1: UDFN A = Pin 1 identifier.
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Typical Application Circuit

MIC2033
2x2 UDFN
Vin 6 1 Vour
sy B ® —~ - VIN VOUT ® VA
10KQ 47|JF_[ ‘ 41 en c2
c3 L 6.3V L 100pF
0.1pF 3 6.3V
FAULT/
2{ csLEw GND |2
Functional Block Diagram
POWER FET
VIN ® L 4 J.il ® ¥ VOUT
3T
SENSE FET
uvLo | [THERMAL
SENSOR
CURRENT
LIMIT DELAY
—a FAULT/
EN =— CONTROL
; I +
|_
N.
|_
REFERENCE
SLEW RATE
CSLEW ¥ CONTROL ¢—1 GND
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MIC2033

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

VN O GIND Lttt a e et e et et e e et e bt bt e bt ekt e e e h e b e e r et e e nnes —0.3V to +6V
VOUT (0T 1N 0 RS -0.3Vto VIN
VCSLEW L(o T €1 1N 5 N -0.3Vto VlN + 0.3V
VEN TO GIND L.ttt et h et ea et ea et e bt e bt e bt e kbt E e eh e b b e n et eane e —0.3V to +6V
VFAULT/ 100 T N 0 N -0.3Vto V|N + 0.3V
FAULT/ Current (IFAULT/) ......................................................................................................................................... 25 mA
Maximum Power DiSSIPatioN (PD) ... .tcouiiiiiiiii ittt e e s Internally Limited
ESD Rating (HBM) (NOTE 1) ..iiie ettt ettt et e e ettt e e e e smeeeeemteeeemnte e e ameeeeamteeeamneeeeamneeeanseeeaneeeannes 3kV
LS I =T g To T (Y 1 I (2L (= ) 300V

Operating Ratings

10 o] o] VY (o] r=To T A TN I TPV R PRSP PUP PPN +2.5V to +5.5V
[V N T T TS RP R SVP PP —0.3V to +5.5V
VCSLEW’ VOUT ................................................................................................................................................ —0.3V to VIN

T 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 conditions 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.

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

Note 1: Devices are ESD sensitive. Handling precautions are recommended. Human body model, 1.5 kQ in series
with 100 pF.
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MIC2033

ELECTRICAL CHARACTERISTICS

Electrical Characteristics: V|\ = Vgy =5V, C)y =1 WF, Cog ew = OPEN, Coyt = 1 WF; T = +25°C, unless noted.
Bold values indicate 40°C < T < +125°C. (Note 1).

Symbol Parameters Min. Typ. Max. | Units Conditions
Power Supply Input
VN Input Voltage Range 25 — 5.5 \Y, —
v Input Supply Undervoltage 20 | 225 | 25 y Vi rising
uvLo Lockout Threshold 19 | 215 | 24 V) falling
Input Supply Undervoltage . .
Vuvionys Lockout Threshold Hysteresis | 100 - mv Vin rising or Vy falling
Switch OFF; Active-High
Enable (A): VN =0V, V|y =5V,
| = 0A
— | o5 | s uA out
Switch OFF; Active-Low
Enable (B) VEN = V|N =5V,
| =0A
Ibp Supply Current UL
Switch ON; Active-High Enable
(A) VEN = 15V, V|N = 5V,
| = 0A
— | 100 | 300 | pA ouT
Switch ON; Active-Low Enable
(B) VEN = OV, V|N = 5V,
lour = 0A
Power MOSFET
— 100 177 V|N = 25V, IOUT =350 mA
Rps(on) Switch On-Resistance — 85 145 mQ VN = 3.3V, gyt = 350 mA
— 75 125 VN =5V, loyT = 350 mA
PE Output Leakage Current 0.22 15 MA Switch OFF, Vot = 0V
Current-Limit
0475 05 0525 MICZO33-05:(xxx, Vout =
0.8"V|n
076 | 08 | 0.84 M'0203360885\),(XX’ Vour =
ILmir Current-Limit Accuracy A —
0.95 10 105 MIC2033-10xxxx, VouT =
) ’ ’ 0.8"V|n
MIC2033-12xxxx, VoyT =
1.14 1.2 1.26 0.8"Vy
/10
— — 0.5 Logic-Low
VEN Enable Voltage \Y
1.5 — — Logic-High
IEN Enable Input Current — 1 — MA 0V £ Vgy<5V
ReLaG Fault Flag Output Resistance — — 25 Q lour = 10 mA
Note 1: Specification for packaged product only.

2: See Timing Diagrams.
3: CcsLew values above 0.1 pyF are not recommended.

4: For dynamic current loads faster than typically 30 mA/ms. Slower current loads will delay the deactivation
of VOUT and the current limitation, allowing FAULT/ to be asserted before these.

DS20005539D-page 4

© 2018 - 2026 Microchip Technology Inc. and its subsidiaries




MIC2033

ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: V|\ = Vgy =5V, C)y =1 WF, Ceg ew = OPEN, Coyt = 1 WF; T = +25°C, unless noted.
Bold values indicate 40°C < T < +125°C. (Note 1).

Symbol Parameters Min. Typ. Max. | Units Conditions
lFLAG OFF Fault Flag Off Current — — 10 MA VeLag = ViN
ReauLT/ FAULT/ Output Resistance — — 25 Q loutr =10 mA
IEAULT/ OFF FAULT/ Off Current — — 10 HA Veault = VIN
lcsLew CSLEW Input Current (Note 2) | — 0.6 — HA Vestew = Vin
Thermal Protection
Trsp $2§1r|{;“ef;$';:td°"v” — 157 — °C T, rising
TTspHYs Thermal Shutdown Hysteresis — 15 — °C —
Timing Specifications (AC Parameters)
trise &u;feutz')l'um-on Rise Time i 700 i us RLoap = 100; Cour = 1 iF
feaLL Output Turn-off Fall Time o 32 . " Vg = OFF; F\:LOAD =10Q;
(Note 2) Cout=1uF
toN DLY Output Turn-on Delay (Note 2) — 700 — us Rioap = 10Q; Coyt =1 WF
torFF pLY Output Turn-off Delay (Note 2) — 5 — Ms Rioap = 10Q; Coyr =1 WF
tsc ReSP Short Circuit Response Time . 10 . ms Vout = 0V (s_hort-circuit);
— (Note 2, Note 3) Ccstew = 0.1 pF
tsc RESP Short Circuit Response Time . 10 i us Vout = 0V (s_hort—circuit);
- (Note 2) CcsLew = OPEN
P i B R R -
Note 1: Specification for packaged product only.

2: See Timing Diagrams.
3: CcsLew values above 0.1 pF are not recommended.

4: For dynamic current loads faster than typically 30 mA/ms. Slower current loads will delay the deactivation
of VOUT and the current limitation, allowing FAULT/ to be asserted before these.
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MIC2033

TEMPERATURE SPECIFICATIONS

Parameters ‘ Sym. | Min. ‘ Typ. ‘ Max. ‘ Units ‘ Conditions
Temperature Ranges
Junction Operating Temperature T, -40 — +125 °C Note 1
Range
Storage Temperature Range Ts —65 — +150 °C |—
Lead Temperature — — — +260 °C | Soldering, 10s
Package Thermal Resistances
Thermal Resistance SOT-23-6 0Ja — 177.2 — °CIW | —
Thermal Resistance 6-pin 2 mm x 0,a — 90 — °CIW |—
2 mm DFN

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;, 8,4). Exceeding the
maximum allowable power dissipation will cause the device operating junction temperature to exceed the
maximum +125°C rating. Sustained junction temperatures above +125°C can impact the device reliability.
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MIC2033

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.

200 125
\ \ Ve =5V
175 7&1?{:“ lour = 350mA
i:nso o o1
g2 /.-’/ Ers —
(4 z
L100 e ]
° . ’,/ &0
)
o
o 50
2 25
w
25
0 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
FIGURE 2-1: Input Supply Current vs. FIGURE 2-4: RDS(ON) vs. Temperature.
Temperature.
1.50 | | 125 | | ‘
g V=5V V=5V
;:1.25 ™ Ve = OFF 100 —— lour=350mA
4 = DmA MC2033- 12
E 1.00 // ) ’________....--/
5 L] En
O 3 |
6 & 50
E 0.50
&
25
2028
0.00 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
FIGURE 2-2: Viny OFF Current vs. FIGURE 2-5: Rps(on) vs. Temperature.
Temperature.
250 125 | |
Vi = 5V
. 100 Ta=25C
g 295 Vi Rising MICAI33 052
ol G|
T ET F=—
E 500 Vipy Falling g
T £ w0
[e]
s
= 175 25
150 0
€0 25 0 26 80 75 100 125 0 10 200 300 400 500
TEMPERATURE (°C) OUTPUT CURRENT (mA)
FIGURE 2-3: Undervoltage Lockout vs. FIGURE 2-6: Rps(on) vs. Output Current.

Temperature.

© 2018 - 2026 Microchip Technology Inc. and its subsidiaries. DS20005539D-page 7



MIC2033

126 | |
Ve =33V
h=2C
100 MIC23 05 |
— .---_-
5]
Es
g
& =0
2
0
0 100 200 300 400 &0
OUTPUT CURRENT (mA)
FIGURE 2-7: RDS(ON) VS. OUtpUt Current.
128 I I
Vi =5V
100 |— Ta=25C
MICIT3- 12k
g
-E 75 o
J
& 50
2
0
000 025 050 075 100 125
OUTPUT CURRENT (A)
FIGURE 2-8: Rps(on) Vvs. Output Current.
125 | |
Ve =33
Ta=25TC
100 MIC2033 1210t
(<)
E s
g
& 50
2
0
000 025 080 075 100 1.2
OUTPUT CURRENT (A)
FIGURE 2-9: Rps(on) vs. Output Current.

V=5V
L Vour=4v

o
m
=1

CURRENT LIMIT (mA)

.
m
=1

400

-50 -25 1] 25 50 75 100 125
TEMPERATURE (°C)

FIGURE 2-10: Current Limit vs.
Temperature.
1200
. 1000
=L
E
= 800
=
-
= 600
=
w Vg =5V
% 400 Vour = 4V
2 MIC2033-Mxx
(8]
200
0
-50 -20 10 40 T0 100 130
TEMPERATURE (°C)
FIGURE 2-11: Current Limit vs.
Temperature.
1.50 T
V=5
125 | Your=4
—_ MIC2033- 1l
<
'_
E 1.00
-
E o
w
&
5 0.50
(8]
0.25
0.00
-50 -20 10 40 70 100 130
TEMPERATURE (°C)

FIGURE 2-12:
Temperature.

Current Limit vs.

DS20005539D-page 8

© 2018 - 2026 Microchip Technology Inc. and its subsidiaries




MIC2033

o
o

V=5V
Vour =4V

MICHI33-125x

CURRENT LIMIT (A)
¥

o

110

-50

-25 0 25 50 75 100 125

TEMPERATURE (°C)

[l
o

o

=) V=5V
820 kiac= mA |
Z
'—
2}
gw
[
z
T 10 "
=
-}
35
=
[T

0

FIGURE 2-13:
Temperature.

Current Limit vs.

50

e
=

Vi =5V
I Ta=25°C

[
=]

ra
=

VIN - VOUT (mV)

=]

//

e

/

0

100 200 300 400 500
OUTPUT CURRENT (mA)

FIGURE 2-14: Vin - Vour vs. Output
Current.
125 : :
V=5V
Ta=25C
00— NECo033-12
z
E 75 //
o
Z w /,/
S
25 ]
7
0
0.00 025 0.50 075 1.00 125
OUTPUT CURRENT (A)
FIGURE 2-15: Vin - Vour vs. Output
Current.

-50 -25 25 50 75 100 125
TEMPERATURE (°C)
FIGURE 2-16: FAULT/ Pin Resistance vs.
Temperature.
50
0 T
— V=5
€ « MIC2033 1o
=
w ]
g 30 T—
(o]
o
[}
B2
R
3 10
(19
0
-50 -25 0 25 50 75 100 125
TEMPERATURE (°C)
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FIGURE 2-18: Soft-Start Turn-On.
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VFAULT/ ﬁ\ VIN = 33V \‘/IN@
(2V/div) : 1,0 = 500mA (2V/div
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FIGURE 2-19: Soft-Start Turn-Off. FIGURE 2-22: Turn-On into Short-Circuit.
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FIGURE 2-20: Enable Turn-On. FIGURE 2-23: Current-Limit Response,
400 mA Steady State Load.
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FIGURE 2-21: Enable Turn-Off. FIGURE 2-24: Current-Limit Response.
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FIGURE 2-25: Output Recovery from FIGURE 2-28: Turn-On into 50% Overload.
Short-Circuit.
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FIGURE 2-26: Vouyt Recovery from FIGURE 2-29: 1.5A Overload Response.
Thermal Shutdown.
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FIGURE 2-27: Turn-On into Minimal
Overload.
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3.0 PIN DESCRIPTIONS

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

TABLE 3-1: PIN FUNCTION TABLE

Pin Number Pin Number Pin Name Descriotion
SOT-23-6L UDFN P

1 6 VN Input: Power switch and logic supply input.

2 5 GND Ground: Input and output return pin.

3 4 EN Enable (Input): Logic compatible, enable control input that allows
turn-on/off of the switch. Do not leave the EN pin floating.

4 3 FAULT/ | Fault Status Flag (Output): Active-low, open-drain output. A
logic-low state indicates an overcurrent or thermal shutdown
condition. An overcurrent condition must last longer than tepy 7/ in
order to assert FAULT/. A pull-up resistor (10 kQ recommended) to
an external supply is required.

5 2 CSLEW | Slew Rate Control: Adjustable soft-start input. Adding a small value
capacitor from CSLEW to V) slows the turn-on time of the power
MOSFET.

6 1 Vout Switch Output: Power switch output.

— EP ePad Exposed Pad: Exposed pad on bottom side of package. Connect to
electrical ground for optimum thermal dissipation.

DS20005539D-page 12
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MIC2033

40 FUNCTIONAL DESCRIPTION

The MIC2033 is a high-side MOSFET power
distribution switch providing increased system
reliability utilizing 5% current-limit accuracy. The
MIC2033 has an operating input voltage range from
2.5V to 5.5V and is internally current-limited and has
thermal shutdown that protects the device and system.

4.1 Soft-Start

Soft-start reduces the power supply input surge current
at startup by controlling the output voltage rise time.
The input surge appears while the output capacitor is
charged up. A slower output rise time will draw a lower
input surge current.

During soft-start, an internal current sink discharges
the external capacitor at CSLEW to ground to control
the ramp of the output voltage. The output voltage rise
time is dependent upon the value of C¢g) gy, the input
voltage, output voltage, and the current limit. The value
of the CSLEW external capacitor is recommended to
be 0.1 pF.

4.2 Input Capacitor

A 1uyF to 100 yF ceramic input capacitor is
recommended for most applications. The input
capacitor must be placed on the same side of the board
and next to the MIC2033 to minimize the voltage
ringing during transient and short circuit conditions. It is
also recommended to use two vias for each end of the
capacitor to connect to the power and ground plane.

X7R or X5R dielectric ceramic capacitors are
recommended because of their temperature
performance. X7R-type capacitors change capacitance
by 15% over their operating temperature range and are
the most stable type of ceramic capacitors. Z5U and
Y5V dielectric capacitors change value by as much as
50% and 60% respectively over their operating
temperature ranges. To use a ceramic chip capacitor
with Y5V dielectric, the value must be much higher than
an X7R ceramic or a tantalum capacitor to ensure the
same capacitance value over the operating
temperature range.

4.3 Output Capacitor

The output capacitor type and placement criteria are
the same as the input capacitor.

The exact amount of capacitance depends upon the
specific application. For example, USB applications will
typically use 150 pF, whereas local consumers, such
as microcontrollers, may require as little as 1 pF.

Care must be taken when choosing the output
capacitance for inductive loads. Without sufficient
capacitance or clamping devices, sudden disconnects

or shorts on VOUT can result in stresses beyond the
device's absolute maximum ratings, even for short
cables, which will damage the device.

4.4 Enable

The MIC2033 offers either an active-high or active-low
enable input (EN) that allows ON/OFF control of the
switch output. The current through the device reduces
to near zero when the device is shutdown, with only
microamperes of leakage current. The EN input may be
directly tied to V| or driven by a voltage that is equal to
or less than V), but do not leave this pin floating.

Care should be taken to ensure that the EN pin does
not exceed V,\ by more than 500 mV at any time. This
includes at power-up and during load transients.
Whenever possible, it is recommended to tie EN to V|
through a pull-up resistor and use an open-drain or
open-collector device to change the state.

4.5 Current Limit

The MIC2033 is available with four fixed current-limit
settings: 0.5A, 0.8A, 1A, and 1.2A. If the output current
exceeds the set current limit, then the MIC2033 switch
will enter constant current-limit mode. The maximum
allowable current limit may be less than the full
specified and/or expected current if the MIC2033 is not
mounted  on a circuit board with sufficiently low
thermal resistance. The MIC2033 responds within
10 ps to short-circuits to limit the output current and
also provides an output fault flag that will assert (low)
for an overcurrent condition that lasts longer than
32 ms.

4.6 Thermal Design

To help reduce the thermal resistance, the ePad
(underneath the IC) should be soldered to the PCB
ground and the placement of thermal vias either
underneath or near the ePad is highly recommended.
Thermal design requires the following
application-specific parameters:

* Maximum ambient temperature (Tp)
* Output current (IoyT)

* Input voltage (V|N)

» Current Limit (I i)

When the MIC2033 is in constant current-limit mode, it
may exceed the overtemperature threshold. If this
occurs, the overtemperature condition will shut down
the MIC2033 switch and the fault status flag will go
active (assert low). After the switch cools down, it will
turn on again. The MIC2033 power dissipation can be
maximized by either lowering the thermal resistance on
the exposed pad (only the DFN package has an
exposed pad) on the printed circuit board, or by limiting
the maximum allowable ambient temperature.

© 2018 - 2026 Microchip Technology Inc. and its subsidiaries.
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4.7 Thermal Measurements

It is always wise to measure the IC’s case temperature
to make sure that it is within its operating limits.
Although this might seem like a very elementary task, it
is very easy to get erroneous results. The most
common mistake is to use the standard thermal couple
that comes with the thermal voltage meter. This thermal
couple wire gauge is large, typically 22 gauge, and
behaves like a heatsink, resulting in a lower case
measurement.

There are two suggested methods for measuring the IC
case temperature: a thermal couple or an infrared
thermometer. If a thermal couple is used, it must be
constructed of 36 gauge wire or higher to minimize the
wire heatsinking effect. In addition, the thermal couple
tip must be covered in either thermal grease or thermal
glue to make sure that the thermal couple junction is
making good contact to the case of the IC. This thermal
couple from Omega (5SC-TT-K-36-36) is adequate for
most applications.

To avoid this messy thermal couple grease or glue, an
infrared thermometer is recommended. Most infrared
thermometers’ spot size is too large for an accurate
reading on small form factor ICs. However, an IR
thermometer from Optris has a 1 mm spot size, which
makes it ideal for the 2 mm x 2 mm DFN package. Also,
get the optional stand. The stand makes it easy to hold
the beam on the IC for long periods of time.

DS20005539D-page 14
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5.0 TIMING DIAGRAMS
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FIGURE 5-1: Output Rise/Fall Time.
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FIGURE 5-2: Turn-On/Off Delay.
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FIGURE 5-3: Short-Circuit Response Time and Overcurrent Fault Flag Delay.
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6.0 PACKAGING INFORMATION

6.1 Package Marking Information

6-Lead SOT-23* Example
[ [
XXX 36A
6-Lead UDFN* Example
A A
XXX 3A5
NNN 722

Legend: XX...X
Y
YY
Www
NNN

@3

*

mark).

Product code or customer-specific information
Year code (last digit of calendar year)

Year code (last 2 digits of calendar year)
Week code (week of January 1 is week ‘01’)
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

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.

© 2018 - 2026 Microchip Technology Inc. and its subsidiaries.
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6-Lead UDFN 2 mm x 2 mm Package Outline and Recommended Land Pattern

6-Lead Ultra Thin Plastic Dual Flat, No Lead Package (HSA) - 2x2x0.6 mm Body [UDFN]
Micrel Legacy Package TDFN22-6LD-PL-1

Note:

http://www.microchip.com/packaging

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

(DATUM A) —— |
(DATUM B) ——_|

BOTTOM VIEW

= | [E]
NOTE 1 s
Ml
Skl 7]
1 2
0.05 c TOP VIEW
‘ //To.05]C ‘
SEATING 3 L_ el
PLANE ? J 6X ?
(A3) SIDE VIEW [~]0.08
[ ]o.0s@[C]A]B
D2
1 2
X
NOTE1\X§?\\#\EA LJ H$|0_05®|C|A|B|
RO.10 _/(\;;_I___ E2 ‘
manii I R,
L m rp [_] K

c|A[B]

Microchip Technology Drawing C04-1156-HSA Rev A Sheet 1 of 2
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6-Lead Ultra Thin Plastic Dual Flat, No Lead Package (HSA) - 2x2x0.6 mm Body [UDFN]
Micrel Legacy Package TDFN22-6LD-PL-1

http://www.microchip.com/packaging

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

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 6
Pitch e 0.65 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.152 REF
Overall Length D 2.00 BSC
Exposed Pad Length D2 135 | 140 | 145
Overall Width E 2.00 BSC
Exposed Pad Width E2 0.75 0.80 0.85
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.30 0.35 0.40
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M

Microchip Technology Drawing C04-1156-HSA Rev A Sheet 2 of 2

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

© 2018 - 2026 Microchip Technology Inc. and its subsidiaries.
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6-Lead Ultra Thin Plastic Dual Flat, No Lead Package (HSA) - 2x2x0.6 mm Body [UDFN]
Micrel Legacy Package TDFN22-6LD-PL-1

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

X

-_-@ Q INEE

=]

_>

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits| ~ MIN [ NomM | MAX
Contact Pitch E 0.65 BSC
Center Pad Width X2 1.32
Center Pad Length Y2 0.82
Contact Pad Spacing C 1.80
Contact Pad Width (X6) X1 0.20
Contact Pad Length (X6) Y1 0.40
Contact Pad to Center Pad (X6) G 0.29
Thermal Via Diameter V 0.33

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 C04-3156-HSA Rev A
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6-Lead SOT-23 Package Outline and Recommended Land Pattern

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

TITLE
6 LEAD SOT23 PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | SOT23-6LD-PL-1 UNIT | MM
2.9010.10 A
0.950 ¢ 0.950
TYP.
10° TYP
F (2 ples)
Pin #1 @'\ o )
! 0 Q - <
Markin | ~o —I— 2 il
g 9 il b gl ¢
(=X =] 8 o )
0 © o 1 ™| SEATING PLANE
-z
10° TYP I
Eﬂ Hﬂ (2 ples) @ olony 0.15 (MAX)
0.350(MIN
0.500(MAX)
(6 PLCS) TOP VIEW SIDE_VIEW
1.90 TYP
| DETAILED VIEW
0.09~0.20
- -9
10° TYP _ )
(2 ples) ]
0
o
END VIEW o
=3
NOTE: 3 L
1. Dimensions and tolerances are as per ANSI -
Y14.5M, 1982. <}
2. Package surface to be mirror finish. 0.69+0.02
3. Die is facing up for mold. Die is facing

down for trim/form, ie. reverse trim/form.

4. The footlength measuring is based on the
gauge plane method. RECOMMENDED LAND PATTERN
Dimension are exclusive of mold flash & gate burr.
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APPENDIX A: REVISION HISTORY

Revision A (March 2018)

Converted Micrel document MIC2033 to Micro-
chip data sheet DS20005539A.

Minor text changes throughout.

Value of C1 updated in Typical Application Circuit.

Maximum value of input capacitor corrected in
Section 4.2, Input Capacitor.

VEN to GND corrected maximum value in Abso-
lute Maximum Ratings T.

VEN and VFAULT/ combined in Operating Rat-
ings t.

CCSLEW value corrected to OPEN in Figure 2-
24.

CSLEW external capacitor value in Section 4.1,
Soft-Start corrected to 0.1 pF.

Revision B (January 2022)

Updated package marking drawing in Section 6.1,
Package Marking Information.

Revision C (January 2022)

Updated package marking drawing in Section 6.1,
Package Marking Information, 6-Lead UDFN

2 mm x 2 mm Package Outline and Recom-
mended Land Pattern, and Product Identification
System sections once it was realized MIC2033
was being described/shown as TDFN when it is in
fact UDFN according to PDC.

All instances of “thin DFN” and “TDFN” changed
to “UDFN” throughout the data sheet.

Revision D (May 2026)

Updated Product Identification System to include
list of Obsolete devices.

© 2018 - 2026 Microchip Technology Inc. and its subsidiaries
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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.

NiPdAu. Mold compound is Halogen Free.

Obsolete Devices:

MIC2033-08AYM6-T5
MIC2033-08AYMT-T5
MIC2033-08BYM6-T5
MIC2033-08BYMT-T5
MIC2033-12BYM6-T5
MIC2033-12BYMT-T5

PART NO. - l(lx % _|)§ L)I_( XX
Device Current Enable Temperature Package Media
Limit Type
Device: MIC2033: High-Accuracy, High-Side, Fixed Current-
Limit Power Switch
Current Limit: 05 = 05A
55 = 0.55A
08 = 0.8A
10 = 1.0A
12 = 12A
Enable: A = Active-High
B = Active-Low
Temperature: Y = —40°C to +125°C
Package: M6 = SOT-23-6L
MT = 6-Lead 2 mm x 2 mm UDFN (Note 1)
Media Type: TS5 = 500/Reel
TR = 3,000/Reel (M6 only)
TR = 5,000/Reel (MT only)
Note 1: UDFN is a GREEN RoHS-compliant package. Lead finish is

Examples:
a) MIC2033-05AYM6-T5:

b)  MIC2033-55AYMT-TR:

c) MIC2033-08BYM6-TR:

d) MIC2033-10BYMT-T5:

e) MIC2033-12AYM6-T5:

f)  MIC2033-12BYMT-TR:

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.

High-Accuracy, High-Side,
Fixed Current-Limit Power
Switch, 0.5A Current Limit,
Active-High Enable, —-40°C
to +125°C Temp. Range,
SOT-23-6L Package, 500/
Reel
High-Accuracy, High-Side,
Fixed Current-Limit Power
Switch, 0.55A Current Limit
Active-High Enable, —40°C
to +125°C Temp. Range,
6-Pin 2 mm x 2 mm UDFN
Package, 5,000/Reel
High-Accuracy, High-Side,
Fixed Current-Limit Power
Switch, 0.8A Current Limit,
Active-Low Enable, —40°C
to +125°C Temp. Range,
SOT-23-6L Package,
3,000/Reel
High-Accuracy, High-Side,
Fixed Current-Limit Power
Switch, 1.0A Current Limit
Active-Low Enable, —40°C
to +125°C Temp. Range,
6-Pin 2 mm x 2 mm UDFN
Package, 500/Reel
High-Accuracy, High-Side,
Fixed Current-Limit Power
Switch, 1.2A Current Limit,
Active-High Enable, —40°C
to +125°C Temp. Range,
SOT-23-6L Package, 500/
Reel
High-Accuracy, High-Side,
Fixed Current-Limit Power
Switch, 1.2A Current Limit
Active-Low Enable, —40°C
to +125°C Temp. Range,
6-Pin 2 mm x 2 mm UDFN
Package, 5,000/Reel

© 2018 - 2026 Microchip Technology Inc. and its subsidiaries
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Microchip Information

Trademarks

The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered and
unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or subsidiaries in the
United States and/or other countries (“Microchip Trademarks”). Information regarding Microchip
Trademarks can be found at https://www.microchip.com/en-us/about/legal-information/microchip-
trademarks.

ISBN: 979-8-3371-3277-8

Legal Notice

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 information in any other manner
violates these terms. Information regarding device applications is provided only for your convenience and
may be superseded by updates. It is your responsibility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for additional support or, obtain additional support
at www.microchip.com/en-us/support/design-help/client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". MICROCHIP MAKES NO
REPRESENTATIONS OR WARRANTIES 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 FOR A PARTICULAR PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION,
QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL,
OR CONSEQUENTIAL 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 OR ITS 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 applications 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.

Microchip Devices Code Protection Feature

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.
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