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MAX1693/(MAX1693H)/MAX1694

USB

ABSOLUTE MAXIMUM RATINGS

IN, ON (ON), FAULT t0 GND.......ccvvevererercerreereeeens -0.3V to +6V
OUT 0 GND . -0.3V to (VIN + 0.3V)
Maximum Continuous Switch Current .....1.2A (internally limited)
OUT Short Circuit to GND ......coceeiriiiiiieiicereeen Continuous
Continuous Power Dissipation (Ta = +70°C)

10-Pin uMAX (derate 5.6mW/°C above +70°C)............ 444mW

Operating Temperature Range

MAX1693EUB/MAX1693HEUB/
MAXLB94EUB .......coviiiiiiiiiiieiec e
Storage Temperature Range
Lead Temperature (soldering, 10s)

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

ELECTRICAL CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Voltage VIN 2.7 5.5 \Y
ON = Timer not runnin 14 25
Quiescent Current fo) VON @N) GND (Vin) - - g HA
lout=0 Timer running 35
Off-Supply Current VON (oN) = VIN = VouT = 5.5V (Von = GND) 0.001 1 HA
Undervoltage Lockout UVLO Rising edge, 100mV hysteresis 2.0 2.6 \Y
VON (oN) = VIN (GND) | Ta = +25°C 0.01 2
Off-Switch Leakage VIN=5.5V, pA
Vout = GND Ta =0°C to +85°C 15
Ta = +25°C VIN = 4.4V to 5.5V 60 90
On-Resistance RoN VIN = 4.4V to 5.5V 125 mQ
Ta =0°C to +85°C
VIN =3V 72 150
Current Limit LMt (Note 1) 700 850 1000 mA
Continuous Short-Circuit OUT shorted to GND, MAX1693/(MAX1693H)
Current Limit Isc only (Note 2) 500 700 mA
'ON (ON) Input Logic Low Voltage ViL VIN = 2.7V to 5.5V 0.8 v
ON (ON) Input Logic High Vik VIN = 2.7V 10 3.6V 2 v
Voltage VIN = 3.7V to 5.5V 24
ON (ON) Input Leakage VON (ON) = VIN or GND +1 HA
FAULT Output Logic Low _ _
Voltage VoL IsINk = 1mA, VIN = 3V 0.4 \
FAULT Output High Leakage e
Current VIN = VFAULT = 5.5V ! HA
Fault-Blanking Timeout Period tFB From overcurrent condition to FAULT assertion 7 10 13 ms
. VIN =5V, Cout = 150pF, R = 15Q,
Start-Up Time from ON (ON) driven low (high) to 50% full VouT ! ms
Switch Turn-On Time toN ILoAD = 400mA 80 200 ps
Switch Turn-Off Time toFF ILoAD = 400mA 3 6 20 ps
Thermal Shutdown Threshold 165 °C
2 N AXIW




USsB

ELECTRICAL CHARACTERISTICS
(VIN = +5V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Voltage VIN 3 55 \Y
Quiescent Current lo VON (ON) = GND (GND), lour = 0, timer not 25 HA

running
Off-Supply Current VON (oN) = VIN = VouT = 5.5V (Von = GND) 2 pA
Undervoltage Lockout UVLO Rising edge, 100mV hysteresis 2.0 2.9 \Y
i VON (oN) = VIN = 5.5V, Vout = GND
Off-Switch Leakage (Von = GND) 15 HA
. VIN = 4.4V to 5.5V 125
On-Resistance RoN mQ
VIN =3V 150
Current Limit LMt (Note 1) 640 1060 mA
Continuous Short-Circuit OUT shorted to GND, MAX1693/(MAX1693H)

o 750 mA
Current Limit only (Note 2)

ON (ON) Input Logic Low Voltage ViL VIN =3V 10 5.5V 0.8 v
ON (ON) Input Logic High Vik VIN = 3V to 3.6V 2 Y
Voltage VIN = 3.7V to 5.5V 24

ON (ON) Input Leakage VON (ON) = VIN or GND +1 HA
FAULT Output Logic Low _ _

Voltage VoL IsINk = 1mA, VIN = 3V 0.4 \%
FAULT Output High Leakage e

Current VIN = VFAULT = 5.5V 1 HA
Fault-Blanking Timeout Period tFB From overcurrent condition to FAULT assertion 6 14 ms
Switch Turn-On Time toN ILoAD = 400mA 200 us
Switch Turn-Off Time toFF ILoAD = 400mA 1 20 us

Note 1:

the output current until the switch is latched off.

Note 2:

(>10ms) short-circuit condition.

Note 3:

MAXIN

Specifications to -40°C are guaranteed by design, not production tested.

MAX1693/(MAX1693H)’s current limit is tested by forcing Vour to 4.5V. The MAX1694's current limit is tested by increasing

This specification applies to the MAX1693/(MAX1693H) only. The MAX1694 latches the switch off under a sustained

Y69TXVIW/(HEGITXVIN)/E69TXVIN



MAX1693/(MAX1693H)/MAX1694
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(VIN = +5V, Ta = +25°C, unless otherwise noted.)
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(VIN = +5V, Ta = +25°C, unless otherwise noted.) >
FAULT-BLANKING TIMEOUT MAX1693 MAX1693 ><
vs. TEMPERATURE CURRENT-LIMIT AND FAULT RESPONSE CURRENT-LIMIT RESPONSE =
12 g g 3 (@))
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4
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2 - lout = 850mA 4 frstond 4 H
VN =3V OR 5V (@)
0 l l
40 -0 0 20 40 60 80 100 2ms/div 10ps/div O
TEMPERATURE (°C) CH1 =V, 200mV/div, AC-COUPLED; CH2 = Vour, CH1 =V}, 200mV/div, AC-COUPLED; CH2 = Vqur, w
5V/div; CH3 = VFagLT, 5V/div; CH4 = loyr, 500mA/div 5V/div; CH3 = VFagLT, 5V/div; CHA = lour, 1A/div I
~~
MAX1693 >
MAX1693 MAX1693 STARTUP TIME ><
SWITCH TURN-ON TIME SWITCH TURN-OFF TIME (TYPICAL USB APPLICATION) N
S EE— | T T g LI FULL-CURRENT LIMIT L ©
K — |3 CHARGES CAPACITOR i
1 (N i it e S MR N
IR S S - ) | cu=1500F
2 2 RL=15Q
A RESISTOR
3 b= I — e g~ | OAD
T 1
3 f— FOLDBACK- e CURRENT ]
e CURRENT LIMIT
i - 1 ) — [ NS
4
20us/div 1us/div 1ms/div
CH1 = Voyr, 5V/div; CH2 = Vgy, 5V/div; CH1 = Vour, 5V/div; CH2 = Vgy, 5V/div; CH1 = Voyr, 5V/div; CH2 = Vg, 5V/div,
CH3 = VEAULT, SV/div; CH4 = loyt, 200mA/div CH3 = VEauLT, 5V/div; CH4 = Ioyr, 200mA/div CH3 = loyr, 500mA/div; CH4 = VeayLT, 5V/div
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MAX1693/(MAX1693H)/MAX1694
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(VIN = +5V, Ta = +25°C, unless otherwise noted.)

MAX1694
OVERCURRENT TO FAULT MAX1693H
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2ms/div 20us/div
CH1 = VEauLT, 5V/div; CH2 = loyt, 5V/div; CH1 = Vour, 5V/div; CH2 = Vo, 5V/div;
CH3 = lur, 1A/div CH3 = VEATL, 5V/div; CH4 = loyr, 200mA/div
MAX1693H
MAX1693H STARTUP TIME
SWITCH TURN-OFF TIME (TYPICAL USB APPLICATION)
|- e —— § 1 f—r ey %
s e L CL=150pF |2
=
1 i d FULL-CURRENT LIMIT R =150
I"_'_"'"T"__"'" ——— CHARGES CAPACITOR t
) 2 e
! d RESISTOR
3 i :\ SR e — L OAD
——m e A T e
P, 3 |— FOLDBACK- |___CURRENT _ |
B CURRENT LIMIT
-\‘\-‘-\-\-_\_I'\— >
4
4
1us/div 1ms/div
CH1 = Vour, 5V/div; CH2 = Vo, 5V/div; CHL =Voyr, SV/div, CH2 = Vo, SV/div;
CH3 = VEagLT, 5V/div; CH4 = Igyr, 200mA/div CH3 = loyr, 500mA/div; CH4 = VEayLt, 5V/div
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NOTES:

3. CONTROLLING DIMENSION:
4. MEETS JEDEC MO-187C-BA.
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1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”).
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piM[ MmN | MAX | MIN [ MAX
A - 0043 | - 1.10
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D2 | 0.114 | 0.118 | 2.89 | 3.00
E1 | 0116 | 0120 | 295 | 3.05
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] b [0.007 ]o0.0106] 0.177 | 0.270
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