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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VEE = 0V, VDD = 48V, TA = -40°C to +85°C. Typical values are at TA = +25°C, unless otherwise noted.) (Notes 1, 4)

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.

All Voltages are Referenced to VEE, Unless Otherwise Noted.
Supply Voltage (VDD - VEE ) .................................-0.3V to +100V
DRAIN, PWRGD, PWRGD ....................................-0.3V to +100V
PWRGD to DRAIN .............................................… -0.3V to +95V
PWRGD to VDD........................................................-95V to +85V
SENSE (Internally Clamped) .................................-0.3V to +1.0V
GATE (Internally Clamped) ....................................-0.3V to +18V
UV and OV..............................................................-0.3V to +60V

Current Through SENSE...................................................±40mA
Current into GATE...........................................................±300mA
Current into Any Other Pin................................................±20mA
Continuous Power Dissipation (TA = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C)..................471mW
Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature .....................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

POWER SUPPLIES

Operating Input Voltage Range VDD 20 80 V

Supply Current IDD (Note 2) 0.7 2 mA

GATE DRIVER AND CLAMPING CIRCUITS

Gate Pin Pullup Current IPU GATE drive on, VGATE = VEE -30 -45 -60 µA

Gate Pin Pulldown Current IPD GATE drive off , VGATE = 2V 24 50 70 mA

External Gate Drive ∆VGATE VGATE - VEE, 20V ≤ VDD ≤ 80V 10 13.5 18 V

GATE to VEE Clamp Voltage VGSCLMP VGATE - VEE, IGS = 30mA 15 16.4 18 V

CIRCUIT BREAKER

Current-Limit Trip Voltage VCL VCL = VSENSE - VEE 40 50 60 mV

SENSE Input Bias Current VSENSE = 50mV -1 -0.2 0 µA

UNDERVOLTAGE LOCKOUT

Internal Undervoltage Lockout
Voltage High

VUVLOH VDD increasing 13.8 15.4 17.0 V

Internal Undervoltage Lockout
Voltage Low

VUVLOL VDD decreasing 11.8 13.4 15.0 V

UV PIN

UV High Threshold VUVH UV voltage increasing 1.240 1.255 1.270 V

UV Low Threshold VUVL UV voltage decreasing 1.105 1.125 1.145 V

UV Hysteresis VUVHY_ 130 mV

UV Input Bias Current IINUV -0.5 0 µA

OV PIN

OV High Threshold VOVH OV voltage increasing 1.235 1.255 1.275 V

OV Low Threshold VOVL OV voltage decreasing 1.189 1.205 1.221 V

OV Voltage Reference Hysteresis VOVHY 50 mV

OV Input Bias Current IINOV VOV = VEE -0.5 0 µA

PWRGD OUTPUT SIGNAL REFERENCED TO DRAIN

DRAIN Input Bias Current IDRAIN VDRAIN = 48V 10 80 250 µA
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ELECTRICAL CHARACTERISTICS (continued)
(VEE = 0V, VDD = 48V, TA = -40°C to +85°C. Typical values are at TA = +25°C, unless otherwise noted.) (Notes 1, 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

D RAIN  Thr eshol d  for  P ow er - G ood VDL
VDRAIN - VEE threshold for power-good
condition, DRAIN decreasing

1.1 1.7 2.0 V

GATE High Threshold VGH
∆VGATE - VGATE threshold for power-good
condition, ∆VGATE - VGATE decreasing

1.0 1.6 2.0 V

PWRGD, PWRGD Output
Leakage

IOH
PWRGD (MAX5920A) = 80V, VDRAIN = 48V,
PWRGD (MAX5920B) = 80V, VDRAIN = 0V

10 µA

PWRGD Output Low Voltage VOL
VPWRGD - VEE; VDRAIN - VEE < VDL,
ISINK = 5mA (MAX5920A)

0.11 0.4 V

PWRGD Output Low Voltage VOL
VPWRGD - VDRAIN; VDRAIN = 5V,
ISINK = 5mA (MAX5920B)

0.11 0.4 V

OVERTEMPERATURE PROTECTION

Overtemperature Threshold TOT Junction temperature, temperature rising 135 °C

Overtemperature Hysteresis THYS 20 °C

AC PARAMETERS

OV High to GATE Low tPHLOV Figures 1a, 2 0.5 µs

UV Low to GATE Low tPHLUV Figures 1a, 3 0.4 µs

OV Low to GATE High tPLHOV Figures 1a, 2 3.3 µs

UV High to GATE High tPLHVL Figures 1a, 3 3.4 µs

SENSE High to GATE Low tPHLSENSE Figures 1a, 4a 1 3 µs

Current Limit to GATE Low tPHLCL Figures 1b, 4b 350 500 650 µs

MAX5920A, Figures 1a, 5a 1.8DRAIN Low to PWRGD Low
DRAIN Low to (PWRGD - DRAIN)
High

tPHLDL
MAX5920B, Figures 1a, 5a 3.4

µs

MAX5920A, Figures 1a, 5b 1.6GATE High to PWRGD Low
GATE High to (PWRGD-DRAIN)
High

tPHLGH
MAX5920B, Figures 1a, 5b 2.5

µs

TURN-OFF

Latch-Off Period tOFF (Note 3)
128 x
tPHLCL

ms

Note 1: All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to VEE,
unless otherwise specified.

Note 2: Current into VDD with UV = 3V, OV, DRAIN, PWRGD, SENSE = VEE, GATE = floating.
Note 3: Minimum duration of GATE pulldown following a circuit-breaker fault. The circuit breaker can be reset during this time by 

toggling UV low, but the GATE pulldown does not release until tOFF has elapsed.
Note 4: Limits are 100% tested at TA = +25°C and +85°C. Limits at -40°C are guaranteed by design.
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_______________________________________________________________
(VDD = 48V, VEE = 0V, TA = +25°C, unless otherwise noted.)
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IOUT = 1mA
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100mV
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MAX5920A MAX5920B

1 — PWRGD

— 1 PWRGD

2 2 OV

3 3 UV

4 4 VEE

5 5 SENSE

6 6 GATE

7 7 DRAIN

8 8 VDD

PWRGD VEE VDRAIN -
VEE ≤ VDL VGATE > ∆VGATE - VGH PWRGD
PWRGD

PWRGD DRAIN
VDRAIN - VEE ≤ VDL VGATE > ∆VGATE - VGH PWRGD

PWRGD DRAIN

OV VEE OV VOVH GATE OV
VOVL GATE

UV VEE UV VUVH GATE UV
VUVL GATE UV

UV VUVL
tOFF

MOSFET
SENSE VEE

N MOSFET

( N MOSFET )
MAX5920A/MAX5920B DRAIN MOSFET



6a -48V
Q1 (Cgd)

|VEE x Cgd / (Cgd + Cgs)| MAX5920A/ 
MAX5920B GATE VEE

Q1 Q1
MAX5920A/ 

MAX5920B GATE VEE
R3

MAX5920A/MAX5920B
( 6a )

N MOSFET

VEE
45µA Q1

MAX5920A/MAX5920B MOSFET C2

IINRUSH = IPU x CL/C2

CL C3+C4 IPU MAX5920_

6b C2

GATE SENSE VGS
18V

UV UVLO
MAX5920_ MOSFET

MAX5920_
VEE SENSE
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VEE SENSE GATE DRAIN

VDD

OV

UV

PWRGD
MAX5920B

-48V RTN

-48V

R4
549kΩ

1%

R5
6.49kΩ

1%

R6
10kΩ

1%

R1
0.02Ω

5%

R3
1kΩ
5%

R2
10Ω
5%

C1**
470nF
25V

Q1
IRF530

C2
15nF
100V

GATE IN

VICOR
VI-J3D-CY

VIN+

VIN-

C4
100µF
100V

C3
0.1µF
100V

*

10nF

-48V RTN
(SHORT PIN)

*DIODES INC. SMAT70A.
**OPTIONAL.

6a
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VEE SENSE (VCL)
MAX5920_ GATE MOSFET

VSENSE - VEE ≤ VCL
VCL / RSENSE GATE
tPHLCL VCL / RSENSE

MAX5920A/MAX5920B
MOSFET

UV
MAX5920A/MAX5920B

MAX5920A/MAX5920B
tOFF FET

MAX5920_
MAX5920_

500µs ( )
500µs

128 ( )
1/128

VSENSE -VEE > VCL MAX5920A/MAX5920B
GATE ( )

MOSFET

VSENSE - VEE < VCL MAX5920A/MAX5920B
45µA (IPU) GATE

MAX5920A/MAX5920B
tPHLCL VCL / RSENSE

FET
50mA

MAX5920A/MAX5920B
(VDD - VEE )

I = CL x ∆VIN / ∆T (∆VIN /
∆T) VCL /
RSENSE MAX5920A/MAX5920B

VCL / RSENSE
DRAIN (VDRAIN)

C2
(VGS) MOSFET

DRAIN ( )
C2

RSENSE

-48V
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GATE - VEE
10V/div

VEE
50V/div

DRAIN
50V/div

INRUSH
CURRENT
1A/div

4ms/div

CONTACT
BOUNCE

6b

GATE - VEE
4V/div

VEE
50V/div

INRUSH
CURRENT
2A/div

4ms/div

CONTACT
BOUNCE

7a
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33µs

UV OV UV OV
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(OV) UV OV
GATE GATE UV OV
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GATE - VEE
10V/div

ID (Q1)
5A/div

DRAIN
50V/div

1ms/div

7b

DRAIN
20V/div

ID (Q1)
5A/div

VEE
20V/div

400µs/div

8

VEE SENSE GATE DRAIN

VDD

OV

UV

PWRGD
MAX5920A

-48V RTN

-48V

R4
549kΩ

1%

R5
6.49kΩ

1%

R6
10kΩ

1%

R1
0.02Ω

5%

R3
1kΩ
5%

R2
10Ω
5%

C1
150nF
25V

Q1
IRF530

C2
3.3nF
100V

*

-48V RTN
(SHORT PIN)

R7
220Ω
5%

D1
BAT85

C4
22µF
100V

C3
0.1µF
100V

*DIODES INC. SMAT70A.

9 ( )
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R4 = 549kΩ R5 = 6.49kΩ R6 = 10kΩ

38.5V ( 43V)
71V

4.5V 2.8V

PPWWRRGGDD/PWRGD

PWRGD (PWRGD)
MAX5920A (PWRGD)

( 13 ) MAX5920B 
(PWRGD) ( 12

)

PWRGD DRAIN
PWRGD VEE

MAX5920A DRAIN VEE GATE
MOSFET Q2

PWRGD ( 13)
PWRGD

-48V
RSENSE
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GATE
2V/div

NODE1
50V/div

1s/div

VEE SENSE GATE DRAIN

VDD

OV

UV

PWRGD
MAX5920A

-48V RTN

-48V RTN
(SHORT PIN)

*

-48V

*DIODES INC. SMAT70A.

R4
549kΩ

1%

R8
510kΩ

5%

R5
6.49kΩ

1%

R6
549kΩ

1%

R7
1MΩ

5%

R6
10kΩ

1%

R1
0.02Ω

5%

R3
1kΩ
5%

R2
10Ω
5%

C1
470nF
25V

C4
1µF

100V

N
Q1

IRF530

D1
1N4148

Q2
2N2222 Q3

ZVN3310

C2
3.3nF
100V

C3
100µF
100V

P

NODE1

10

VEE

VDD

OV

UV

MAX5920A
MAX5920B

-48V RTN

-48V

VUV = 1.255   
R4 + R5 + R6

                          R5 + R6

R4

R5

R6

-48V RTN
(SHORT PIN)

3

2

4

8

VOV = 1.255   
R4 + R5 + R6

                              R6

11
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PWRGD
I1

VEE

VGH

VDL

∆VGATE

-48V

R1

R2C1

Q1

R3 C2

MAX5920B

VIN+

VIN-

C3
N

Q2

Q3

N

VOUT+

VOUT-

ON/OFF

ACTIVE-HIGH
ENABLE MODULE

DRAIN

GATESENSEVEE

VDD

R4

R5

R6

*

*DIODES INC. SMAT70A.

-48V RTN

-48V RTN
(SHORT PIN)

UV

OV

12

PWRGD
I1

VEE

VGH

VDL

∆VGATE

-48V

R1

R2C1

Q1

R3 C2

MAX5920A

VIN+

VIN-

C3

VOUT+

VOUT-

ON/OFF

ACTIVE-LOW
ENABLE MODULE

DRAIN

GATESENSEVEE

VDD

R4

R5

R6

*

*DIODES INC. SMAT70A.

-48V RTN

-48V RTN
(SHORT PIN)

UV

OV

N
Q2

13
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DRAIN VDL GATE
∆VGATE - VGH Q2 PWRGD

PWRGD LED
( 14 ) ( )

MAX5920B DRAIN VEE GATE
MOSFET Q3 I1

MOSFET Q2 PWRGD DRAIN
MOSFET Q2

DRAIN VDL GATE
∆VGATE - VGH MOSFET Q3 I1 VEE Q2

PWRGD

GATE

GATE UV OV
VUVLOH VSENSE - VEE

50mV 45µA
VEE 1 3.5V MAX5920A/MAX5920B

MOSFET GATE 18V
VDD GATE

SENSE FET
GATE 50mA

MAX5920A/MAX5920B
TOT MAX5920A/

MAX5920B GATE MOSFET
MOSFET MAX5920A/MAX5920B

MOSFET MAX5920A/
MAX5920B MOSFET

MAX5920A/MAX5920B
FET UV

UV tOFF FET
MOSFET

20°C

-48V
RSENSE

14 ______________________________________________________________________________________

VEE SENSE GATE DRAIN

VDD

OV

UV

PWRGD
MAX5920A

-48V RTN

-48V

R4
549kΩ

1%

R5
6.49kΩ

1%

R6
10kΩ

1%

R1
0.02Ω

5%

R3
1kΩ
5%

R2
10Ω
5%

C1**
470nF
25V

Q1
IRF530

C2
15nF
100V

*

-48V RTN
(SHORT PIN)

C3
100µF
100V

*DIODES INC. SMAT70A.
**OPTIONAL.

PWRGD

MOC207

R7**
51kΩ
5%

14 PWRGD
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• ILOAD
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ICB = 2 x ILOAD

• RSENSE

ICB ±20%

•

• C2

• C1

• R3

• R2=10Ω

• 14 LED

5mA
36V LED ≈

2.2mA 3.7mA R7 51kΩ

48V LED ≈ 0.9mA 36V ≈ 0.7mA

100V
(TVS) MAX5920A/ 

MAX5920B 100V
Diodes Inc. SMAT70A TVS

Q1 Q1

BVDSS ≥ 100V

ID(ON) ≥ 3 x ILOAD

DPAK D2PAK TO-220AB

RDS(ON)
14mΩ 540mΩ 100V

Q1
ICB

Q1
SOA

1

ILOAD = 2.5A = 98% VDS = 0.96V
RDS(ON) ≤ 384mΩ D2PAK

RDS(ON) ≤ 180mΩ ID(ON) = 10A IRL520NS 100V 
NMOS (Vishay Siliconix DPAK RDS(ON) 
≤ 25mΩ ID(ON) = 40A SUD40N10-25 100V NMOS

)

IRL520NS +80°C VDS ≤
0.625V ≥ 98.6% PD ≤ 1.56W
θJC = 3.1°C/W 5°C

SUD40N10-25 99.8%
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( 1kΩ)
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SENSE RESISTOR

HIGH-CURRENT PATH

MAX5920A
MAX5920B

SENSE VEE

15 Kelvin

___________________________________________________________________
PART PWRGD POLARITY FAULT MANAGEMENT

MAX5920AESA Active low (PWRGD) Latched

MAX5920BESA Active high (PWRGD) Latched
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VEE SENSE GATE DRAIN

VDD
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UV

PWRGD
MAX5920A
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INPUT1
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N

LUCENT
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VIN+

VIN-

-48V RTN

-48V RTN
(SHORT PIN)

BACKPLANE CIRCUIT CARD
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