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Figure 1. Block Diagrams of ClampFET, TempFET, and Self-Protected Topologies
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Table 1. HDPLUS LOW-SIDE PRODUCT FAMILY AND FEATURES

Clamp Voltage
Device Package Topology Tiim lim (V) Typ.

NCV8401 DPAK Self-protected X X 46
NCV8402 SOT-223 Self-protected X X 46
NCV8403 DPAK/SOT-223 Self-protected X X 46
NCV8405 SOT-223 Self-protected X X 46
NCV8406 SOT-223 Self-protected X X 65
NCV8440 SOT-223 ClampFET 55
NIMD6001 SO-8 DiagnosticFET

NID9NO5CL DPAK ClampFET 55
NIFONO5CL SOT-223 ClampFET 55
NID5001N DPAK Self-protected X X 46
NIF5002N SOT-223 Self-protected X X 46
NID5003N DPAK Self-protected X X 46
NIF5003N SOT-223 Self-protected X X 46
NIF62514 SOT-223 Self-protected X X 46
NID6002N DPAK Self-protected X X 67
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Figure 3. Simplified Input Circuit
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Table 2. TYPICAL GATE INPUT PARAMETERS
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Rg1 Rg2 lg @5.0V (uA), Ig@5.0V (uA),
Device (kQ) (k) Tj=125°C Tj > Tiim
NCV8401 9.9 5.0 38 600
NCV8402 60 40 37 150
NCV8403 13.5 9.0 43 450
NCV8405 30 20 38 220
NCV8406 1.0 0.5 41 5900
NIF62514 30 20 59 242
NIF5002N 60 40 53 146
NID5001N 10 5.0 58 634
NIF5003N 14 5.0 66 507
NID5003N 14 5.0 66 507
NID6002N 1.0 0.5 70 5170
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Figure 4. Gate Input Current as a Function of V;, During T}, Fault for the NIF62514 Device
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Figure 5. Simplified Current Limit Circuit
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Figure 11. NID6002 Driving 30 mH Fuel Injector, Vg,pp1y = 12 V, Showing 67 V Active Clamp of Drain Voltage
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Figure 12. Simplified Active Clamp Circuit
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: Drain Current (1 A/div)
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Figure 13. NIF5002N Rise Time, Zero Q External Gate Resistance
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TIME (500 ns/div)
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Figure 14. NTD3055L170 Standard MOSFET Rise Time, Zero Q Ext. Gate Resistance
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Figure 15. NTD3055L170 Standard MOSFET Rise Time, 100 kQ2 Ext. Gate Resistance
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Figure 16. Load Dump Test Circuit
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- Drain Voltage (10 V/div)

Drain Current (500 mA/div)

TIME (10 ms/div)

Figure 17. NIF5002N Load Dump Transient, Vx = 52 V, Pass, R; = 3.4 Q

* Drain Voltage (10 V/div) ~ = =~ . \

" Drain Current (500 mA/div) ~-3

1.00%
Positive

TIME (10 ms/div)

Edge

Figure 18. NIF5002N Load Dump Transient, V¢ = 53 V, Fail, R; = 3.4 Q

Drain Voltage (10 V/div) -

hica , ,

Drain Current (1 A/div)

TIME (20 ms/div)

Figure 19. NID5001N Load Dump, Vi = 100 V, Pass, R; = 15.1 Q
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Table 3. POTENTIAL DEVICE FAILURE MODES AND MITIGATION STRATEGIES

Potential Failure Mode

Mitigation

Insufficient gate drive during fault condition

Increase current source/sink capability of gate drive circuit
Increase gate drive voltage

Excessive dV/dt at drain

Increase series gate resistance
Filter or snubber circuits to eliminate fast edge transients
Reduce supply voltage

Excessive die temperature during SCIS operation

Reduce load inductance

Reduce circuit parasitic inductance

Use lower clamp voltage device

Use device with proper energy rating

Decrease device duty cycle or frequency or both
Use parallel devices

Excessive die temperature during load dump or other transient
event

Increase load resistance

Improve transient thermal response via better thermal pathway
or larger silicon active area

Use parallel devices
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