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PART PIN-PACKAGE TOP MARK PACKAGE CODE UVLO (V) OVLO (V) ACOK ACTION

MAX4970EWC+T 12 WLP AAA W121A2+1 2.45 5.8 UVLO only

MAX4971EWC+T 12 WLP AAB W121A2+1 2.45 6.35 UVLO only

MAX4972EWC+T 12 WLP AAC W121A2+1 2.45 4.65 UVLO and OVLO

TOP VIEW (BUMPS ON BOTTOM)

MAX4970/MAX4971/MAX4972

OUT

OUT OUT OUT

GPIN

IN

GND

IN IN

1 2 3 4

A

B

C

WLP

EN

ACOK
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ABSOLUTE MAXIMUM RATINGS

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.

(Voltages referenced to GND.)
IN ............................................................................-0.3V to +30V
IN-GP.........................................................................(30V - 5.4V)
OUT.............................................................-0.3V to +(IN + 0.3)V
EN, ACOK.................................................................-0.3V to +6V
GP...........................................................................-0.3V to +30V
Continuous Power Dissipation (TA = +70°C) for 

Multilayer Board:
12-Bump WLP (derate 8.5mW/°C above +70°C).....678mW

WLP Package Junction-to-Ambient Thermal
Resistance (θJA) (Note 1)...........................................118°C/W

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering) .........................................+300°C

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to www.maxim-ic.com.cn/thermal-tutorial.

ELECTRICAL CHARACTERISTICS
(VIN = +2.2V to +28V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input Voltage Range VIN 2.2 28 V

TA = +25°C 176 230E N =  0V 
V I N  =  12V ; GP  cl am p  on TA = TMIN to TMAX 250

TA = +25°C 60 107EN = 0V
VIN = 5V (MAX4970),
VIN = 5.5V (MAX4971),
VIN = 3.8V (MAX4972) TA = TMIN to TMAX 150

Input Supply Current IIN

EN = 1.4V 50 100

μA

UVLO Supply Current IUVLO VIN < VUVLO; VIN = 2.2V 40 μA

VIN falling 2.20 2.45 2.65
IN Undervoltage Lockout VUVLO

VIN rising 2.25 2.5 2.7
V

IN Undervoltage Lockout Hysteresis 1 %

MAX4970 5.6 5.9 6.2

MAX4971 6.0 6.4 6.8VIN rising

MAX4972 4.35 4.70 5.05

MAX4970 5.50 5.80 6.15

MAX4971 6.00 6.35 6.70

Overvoltage Trip Level VOVLO

VIN falling

MAX4972 4.30 4.65 5.00

V

IN Overvoltage Lockout Hysteresis 1 %

http://www.maxim-ic.com.cn/thermal-tutorial
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Note 2: All specifications are 100% production tested at TA = +25°C, unless otherwise noted. Specifications are over -40°C to +85°C
and are guaranteed by design.

ELECTRICAL CHARACTERISTICS (continued)
(VIN = +2.2V to +28V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Switch On-Resistance RON

VIN = 5V (MAX4970),
VIN = 5.5V (MAX4971),
VIN = 3.8V (MAX4972); IOUT = 400mA

40 90 mΩ

Overcurrent Protection Threshold ILIM

VIN = 5V (MAX4970),
VIN = 5.5V (MAX4971),
VIN = 3.8V (MAX4972)

2.30 3.36 A

GP Clamp Voltage VGPC VIN - VGP, VIN up to 28V 5.4 7.0 8.5 V

GP Pulldown Resistor RGPPD

EN = low,
VGP = VIN = 5V (MAX4970),
VGP = VIN = 5.5V (MAX4971),
VGP = VIN = 3.8V (MAX4972)

16 36 54 kΩ

GP Pullup Resistor to IN RGPPU EN = high, VIN = 5V 9 15 25 kΩ

EN Input-Voltage High VIH 1.4 V

EN Input-Voltage Low VIL 0.4 V

EN Input Leakage Current IEN VEN = 5V 1 μA

ACOK Output-Low Voltage VOL ISINK = 1mA 0.4 V

ACOK High Leakage Current VACOK = 5.5V, ACOK deasserted 1 μA

Thermal Shutdown +150 °C

Thermal-Shutdown Hysteresis 40 °C

Maximum Output Capacitance COUT 1000 μF

TIMING CHARACTERISTICS (Figure 1)

Debounce Time tINDBC
Time from VUVLO < VIN < VOVLO, RLOAD =
100Ω, CLOAD = 1μF to charge-pump enable

15 ms

Switch Turn-On Time tON
VUVLO < VIN < VOVLO, RLOAD = 100Ω,
CLOAD = 1μF from EN low to 90% of VOUT

13 ms

V U V LO <  V IN  to ACOK l ow  ( M AX 4970/M AX 4971) 
ACOK Assertion Time tACOK

V U V LO <  V IN  <  V OV LO to AC OK l ow  ( M AX 4972) 
15 ms

VIN < VUVLO to internal switch off 4 8

Switch Turn-Off Time tOFF VIN > VOVLO to internal switch off,
RLOAD = 100Ω

5 11
μs

Current Limit Turn-Off Time tBLANK Overcurrent fault to internal switch off 10 μs

Autoretry Time tRETRY
From overcurrent fault to internal switch
turn-on, Figure 2

15 ms
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POWER-UP RESPONSE
AX4970/71/72 toc08

10ms/div

VIN
5V/div

VOUT
5V/div

IOUT
1A/div

VACOK
5V/div

OVERVOLTAGE FAULT RESPONSE
MAX4970/71/72  toc09

20μs/div

VIN
5V/div

8V

3V

VOUT
5V/div

IOUT
500mA/div

VACOK
5V/div

(TA = +25°C, unless otherwise noted.)
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(TA = +25°C, unless otherwise noted.)

A1 ACOK

A2, A3,
A4, B2

OUT

B1 GND

B3, C2,
C3, C4

IN

B4 GP

C1 EN

UNDERVOLTAGE FAULT RESPONSE
MAX4970/71/72 toc10

4ms/div

VIN
5V/div

4V

VOUT
5V/div

IOUT
1A/div

VACOK
5V/div

SHORT-CIRCUIT FAULT RESPONSE
MAX4970/71/72 toc11

4�s/div

VIN
5V/div

VOUT
5V/div

IOUT
10A/div

VACOK
5V/div

OVERCURRENT DURATION TIME
(DURING AUTORETRY)

MAX4970/71/72 toc12

4ms/div

VOUT
2V/div

IOUT
1A/div

RLOAD = 1Ω
CLOAD = 0.1�F

ACOK ACOK
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OVLO

UVLO

tINDBC

tON
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tOFF
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90% VOUT

tOFF

tOFF

tACOK tACOK

tACOK

tACOK

tACOK

tACOK

tACOK

*ACOK

*ACOK TIMING FOR THE MAX4972.

**ACOK

**ACOK TIMING FOR THE MAX4970/MAX4971.

10% VOUT

nFET ON

nFET OFF

CURRENT
THROUGH
nFET ILIM

tOFF

tRETRY

nFET ON



ACOK

ACOK ACOK

ACOK

°
°

μ
±

μ ±

μ

μ

±

Ω

8 _______________________________________________________________________________________
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