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ABSOLUTE MAXIMUM RATINGS

IN,EN, OCt0 GND ...c0ovveviirne

OUTtoGND ....ccoooviiin
Maximum Switch Current.......
OUT Short-Circuit to GND ......

Stresses beyond 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 beyond those indicated in the operational sections of the specifications is not implied. Exposure to

................................ -0.3to +6V
............... -0.3V to (V|N + 0.3V)
........... 1.2A (internally limited)
.............................. Continuous

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(ViN=+5Y,TA =0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

Continuous Power Dissipation (Ta = +70°C)
8-Pin SO (derate 5.88mW/°C above +70°C)
Operating Temperature Range (extended)
Storage Temperature Range
Lead Temperature (soldering, 10s)

PARAMETER | SYMBOL | CONDITIONS MIN  TYP  MAX | UNITS
OPERATING CONDITION
Input Voltage [ vin ] 2.7 55 | Vv
POWER SWITCH
Switch Static Drain.S Ta = +25°C VIN = 4.4V to 5.5V 60 90
Ovr:[é:tate %chiS{:%r::e ource Rps(on) Ta = 0°C 10 +85°C VIN = 4.4V to 5.5V 125 mQ
VIN = 3V 72 150
Switch Turn-On Time tON ILoAD = 400mA 80 200 us
Switch Turn-Off Time toFF ILoAD = 400mA 3 6 20 us
ENABLE INPUT (EN)
_ VIN = 2.7V to 3.6V 2.0
EN High-Level Input Voltage ViH V
VIN=3.7Vto 5.5V 2.4

EN Low-Level Input Voltage ViL VIN = 2.7V to 5.5V 0.8 %
EN Input Current VEN = ViN or GND -1 1 PA
Start-Up Time |\(/3|\'/\‘v ;%\S'WS%T\/ZJ?UF from EN driven 1 ms
CURRENT LIMIT
Overload Output Current ILmIm Force Voyt to 4.5V 700 850 1000 mA
Short-Circuit Output Current Isc OUT shorted to GND 500 700 mA
SUPPLY CURRENT
Supply Current, Low-Level Input VEN = VIN = VouT = 5.5V 0.001 1 pA

| rrent, High-Level Timer not runnin 14 25
ISnL:DFiJl?y current, Flgh-teve la VEN = GND. lour =0 Timer running : 35 hA

VEN = VIN = 5.5V, Ta = +25°C 0.01 2
Supply Leakage Current Vg’t‘” _ g\‘ND TAZ0°C10+85°C T PA
UNDERVOLTAGE LOCKOUT
Undervoltage Lockout UVLO Rising edge, 100mV hysteresis 2.0 2.4 2.6 \
OVERCURRENT (OC)
OC Output Low Voltage VoL ISINK = TmA, V|N = 3V 0.4 V
OC Off-State Current VIN = Voe = 5V 1 HA
OC Blanking Timeout Period tBL From overcurrent condition to OC assertion 7 10 13 ms
THERMAL SHUTDOWN
Thermal Shutdown Threshold +165 °C
2 MNAXI/V
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ELECTRICAL CHARACTERISTICS

(Yin=1+5Y,TA=0°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
OPERATING CONDITION
Input Voltage ] VIN ] \ 3.0 55 ] vV
POWER SWITCH
(S)witch Static Drain-Source Ros(ON) VIN = 4.4V 10 5.5V 125 o
n-State Resistance ViN = 3V 150
Switch Turn-On Time tON ILoAD = 400mA 200 us
Switch Turn-Off Time toFF ILoAD = 400mA 1 20 us
ENABLE INPUT (EN)
. VIN = 3.0V to 3.6V 2.0
EN High-Level Input Voltage ViH V
VIN=3.7Vto 5.5V 2.4
EN Low-Level Input Voltage ViL VIN = 3.0V to 5.5V 0.8 %
EN Input Current VEN = ViN or GND -1 1 PA
CURRENT LIMIT
Overload Output Current ILMIT Force VoyT to 4.5V 640 1060 mA
Short-Circuit Output Current Isc OUT shorted to GND 750 mA
SUPPLY CURRENT
Supply Current, Low-Level Input VEN = VIN = VouT = 5.5V 2 pA
ISnl:)FLFt)Iy Current, High-Level lq VEN = GND, lout = 0, timer not running 25 PA
Supply Leakage Current VEN = VIN = 5.5V, VouTt = GND 15 pA
UNDERVOLTAGE LOCKOUT
Undervoltage Lockout UVLO Rising edge, 100mV hysteresis 2.0 2.9 Vv
OVERCURRENT (OC)
OC Output Low Voltage VoL ISINK = TMA, VN = 3V 0.4 %
OC Off-State Current VN = VO = 5V 1 pA
OC Blanking Timeout Period tBL From overcurrent condition to OC assertion 6 14 ms

Note 1: Specifications to -40°C are guaranteed by design, not production tested.
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(VIN = +5V, Ta = +25°C, unless otherwise noted.)
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(VIN = +5V, Ta = +25°C, unless otherwise noted.)

CURRENT-LIMIT AND OC RESPONSE CURRENT-LIMIT RESPONSE SWITCH TURN-ON TIME
: A CHY ittt 2
Mo ﬁ
CH2 W ] CH2 :
/ — ot
o =— .
CH4 : : CH4 R o
2ms/div 10us/div 20us/div
CH1 = V), 200mV/div, AC-COUPLED CH1 =V, 200mV/div, AC-COUPLED CH1 =Vour, 5V/div
CH2 = Vigur, 5V/div CH2 = Vgur, 5V/div CH2 = Vi, 5V/div
CH3 = Vg, 5V/div CH3 = Vg, 5V/div CH3 =Vag, Sv/div
CH4 = loyr, 500mA/div CH4 = oy, 1A/div CH4 = lgyt, 200mA/div
START-UP TIME
SWITCH TURN-OFF TIME (TYPICAL USB APPLICATION)
OH1 J _____

cit oy

"FULL CURRENT LIMIT CHARGES CAPACITO

4 . .
i} H i i i

ik i
t '

o " RESISTOR LOAD CURRENT
SR VT CH3 fmnd SHORT-CIRCUIT ...}
; CCURRENTLIMIT & & & &
cHa F . . I . ..........
TR TP TOTIE JUVRT SUUNE TOUR PO, CH4 | & & & & & o
1us/div 1ms/div
CH1 = Vgur, 5V/div Vin=5V, R = 1582, C = 150uF
CH2 = Vi, 5V/div CH1 = Vigur, 5V/div
CH3 = Vgg, 5V/div CH2 = Vi, 5V/div
CH4 = lur, 200mA/div CH3 = Iy, 500mA/div

CH4 = Vg, 5V/div
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OVERCURRENT B
OUTPUT ac
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“USB SPECIFICATIONS REQUIRE
AHIGHER VALUE CAPACITOR.
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FOoTWEY, RABIEEIIAXTHELTT S0,
P = (ILMIT)? X RoN
22T IgumE Uy REARY I M(1.0A max).

RoNIER Ay F D7 4E$H71(125mQ max) T,
EAHIEEINTIDIBE. TOFERFIBEHAWEEIL T,
2A Y FDEHEDEERE FIIANEBRICELL B ET,
ZFLTCRAYFTHESINDENNEBML. TV RE
NERLET, BEREMVBRINLNE, =TI
BEERERBAMEE L EZ I ([T—VILov Yy hTD V]
#2M), INEOUTICIALNV XD =N TL— &3k L.
TSV RTL—2ZHmFICERMIETDEMMNSMEIN
9,

Fv &R

TRANSISTOR COUNT: 715

MAXIN

LO9IXVIN



N Nvo—o
(COTF—=F—MIBEHEINTND/ NV T—IHKRIE. BHEPIRBRENTNDEIIRY FE A, BHFD/ VYT — BRI,
http://japan.maxim-ic.com/packages%z ZSHB T\, )

MAX160

USBERBIBZ 1V F
EQAZINFITNINY = ICHiR

INCHES MILLIMETERS
DIM| MIN | MAX | MIN MAX
A | 0053 | 0069 | 1.35 1.75
N A1 | 0004 [ 0010 [ 010 | 025
EI EI EI EI EI EI . B [ 0014 [ 0019 [ 035 | 049
c | 0007 [ 0010 [ 019 [ 025
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 | 4.00
E H H 0.228 | 0.244 | 5.80 6.20
L [ 0016 | 0.050 | 0.40 1.27
O l
A\
E‘ E‘ E‘ E‘ E‘ E‘ 1 VARIATIONS:
p —_—
INCHES MILLIMETERS
TOP VIEW piM| MIN | MAX | MIN | MAX [N [ms012
D [ 0189 [ 0197 [ 480 | 500 [8] AA
D | 0337 | 0344 | 855 | 875 |14 AB
D | 038 | 0394 | 980 | 10.00 [16] AC
° |
c
imimii 14 Ry
— e |=— —>| |<—B A1J ' _q 08 ;
L |=—
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. -,
2. MOLD FLASH OR PROTRUSIONS NOT TQO EXCEED 0.15mm (.006"). Ebs?nﬁt!ﬁkég/VIlj‘I/VI
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004"). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. TITLE:
5. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC
6' N = NUMBER OF PINS’ APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |
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