
NCV8402D/AD is a dual protected LowïSide Smart Discrete device.
The protection features include overcurrent, overtemperature, ESD and
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MAXIMUM RATINGS (TJ = 25C unless otherwise noted)

Rating Symbol Value Unit

Drain−to−Source Voltage Internally Clamped VDSS 42 V

Drain−to−Gate Voltage Internally Clamped (RG = 1.0 M�) VDGR 42 V

Gate−to−Source Voltage VGS �14 V

Continuous Drain Current ID Internally Limited

Total Power Dissipation @ TA = 25C (Note 1)
@ TA = 25C (Note 2)

PD 0.8
1.62

W

Maximum Continuous Drain, both channels on @ TA = 25C (Note 1)
@ TA = 25C (Note 2)

ID 1.87
2.65

A

Thermal Resistance Junction−to−Ambient Steady State (Note 1)
Junction−to−Ambient Steady State (Note 2)

R�JA
R�JA

157
77

C/W

Single Pulse Drain−to−Source Avalanche Energy
(VDD = 32 V, VG = 5.0 V, IPK = 1.0 A, L = 300 mH, RG(ext) = 25 �)

EAS 150 mJ

Load Dump Voltage (VGS = 0 and 10 V, RI = 2.0 �, RL = 9.0 �, td = 400 ms) VLD 55 V

Operating Junction and Storage Temperature TJ, Tstg −55 to 150 C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
1. Surface−mounted onto min pad FR4 PCB, (Cu area = 40 sq. mm, 1 oz.).
2. Surface−mounted onto 1 sq. FR4 board (Cu area = 625 sq. mm, 2 oz.).
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Figure 1. Voltage and Current Convention
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ELECTRICAL CHARACTERISTICS (TJ = 25C unless otherwise noted)

Parameter Test Condition Symbol Min Typ Max Unit

OFF CHARACTERISTICS

Drain−to−Source Breakdown Voltage
(Note 3)

VGS = 0 V, ID = 10 mA, TJ = 25C V(BR)DSS 42 46 55 V

VGS = 0 V, ID = 10 mA, TJ = 150C
(Note 5)

40 45 55

Zero Gate Voltage Drain Current VGS = 0 V, VDS = 32 V, TJ = 25C IDSS 0.25 4.0 �A

VGS = 0 V, VDS = 32 V, TJ = 150C
(Note 5)

1.1 20

Gate Input Current VDS = 0 V, VGS = 5.0 V IGSSF 50 100 �A

ON CHARACTERISTICS (Note 3)

Gate Threshold Voltage VGS = VDS, ID = 150 �A VGS(th) 1.3 1.8 2.2 V

Gate Threshold Temperature Coefficient VGS(th)/TJ 4.0 6.0 −mV/C

Static Drain−to−Source On−Resistance VGS = 10 V, ID = 1.7 A, TJ = 25C RDS(on) 165 200 m�

VGS = 10 V, ID = 1.7 A, TJ = 150C
(Note 5)

305 400

VGS = 5.0 V, ID = 1.7 A, TJ = 25C 195 230

VGS = 5.0 V, ID = 1.7 A, TJ = 150C
(Note 5)

360 460

VGS = 5.0 V, ID = 0.5 A, TJ = 25C 190 230

VGS = 5.0 V, ID = 0.5 A, TJ = 150C
(Note 5)

350 460

Source−Drain Forward On Voltage VGS = 0 V, IS = 7.0 A VSD 1.0 V

SWITCHING CHARACTERISTICS (Note 5)

Turn−On Time (10% VIN to 90% ID)

VGS = 10 V, VDD = 12 V,
ID = 2.5 A, RL = 4.7 �

ton 25 30 �s

Turn−Off Time (90% VIN to 10% ID) toff 120 200 �s

Turn−On Rise Time (10% ID to 90% ID) trise 20 25 �s

Turn−Off Fall Time (90% ID to 10% ID) tfall 50 70 �s

Slew−Rate ON (70% VDS to 50% VDD) −dVDS/dtON 0.8 1.2 V��s

Slew−Rate OFF (50% VDS to 70% VDD) dVDS/dtOFF 0.3 0.5

SELF PROTECTION CHARACTERISTICS (TJ = 25C unless otherwise noted) (Note 4)

Current Limit VDS = 10 V, VGS = 5.0 V, TJ = 25�

��
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ELECTRICAL CHARACTERISTICS (TJ = 25C unless otherwise noted)

Parameter UnitMaxTypMinSymbolTest Condition

GATE INPUT CHARACTERISTICS (Note 5)

Current Limit Gate Input Current VGS = 5 V, VDS = 10 V IGCL 0.05 mA

VGS = 10 V, VDS = 10 V 0.4

Thermal Limit Fault Gate Input Current VGS = 5 V, VDS = 10 V IGTL 0.15 mA

VGS = 10 V, VDS = 10 V 0.7

4

Paramet8 CurrentUnitGTL
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TYPICAL PERFORMANCE CURVES
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Figure 2. Single Pulse Maximum Switch−off
Current vs. Load Inductance
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TYPICAL PERFORMANCE CURVES
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TYPICAL PERFORMANCE CURVES

Figure 20. Transient Thermal Resistance
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TEST CIRCUITS AND WAVEFORMS
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Figure 21. Resistive Load Switching Test Circuit
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C 1.35 1.75 0.053 0.069
D 0.33 0.51 0.013 0.020
G 1.27 BSC 0.050 BSC
H 0.10 0.25 0.004 0.010
J 0.19 0.25 0.007 0.010
K 0.40 1.27 0.016 0.050
M 0  8  0  8  
N 0.25 0.50 0.010 0.020
S 5.80 6.20 0.228 0.244

−X−

−Y−

G

MYM0.25 (0.010)

−Z−

YM0.25 (0.010) 4 0 l
S 1 0 131 0 0414.309 cm 0 0220 -8.561 l
S 1 0 1721.7752 -10.602 cm 0 0 m
0 12.813 l
S 1 0 0 1 -5129 0 TD
(X)T m
0 12.813 l
S 1 0 0 1 -177.813 12.813 cm 0 0 m
87.307 0 l
8605245.813 12.813 cm 0 0 m
87.307 0 l
844989 0813 12.813 cm 0 0 m
876 4 0 51m 0 0 m
876 4 0 51m0m 0 0 m
-5M0 . 2 5  8 4 
 / T 2 )
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