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ID = 5 A, VDS = 30 V

Figure 1. NTD5805N Gate-to-Source Voltage vs.
Total Charge
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Figure 2. Inductive Switching
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Figure 3. Gate-to-Source Voltage
and Switching vs. Total Charge
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Figure 4. On-Region Characteristics for Different
Gate-to-Source Voltages Figure 5. Capacitance Variation
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Figure 6. Circuit Parameters Effects
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Table 1. ESTIMATION OF GATE CHARGE BASED ON METHOD DESCRIBED

Parameters VDD = 30 V, ID = 5 A VDD = 5 V, ID = 30 A Refer to

VGP 3.6 V 4.2 V ID – VDS Curve

Region A − Charge 3.6 V * 1.7 nF ≈ 6.1 nC 4.2 V * 1.9 nF ≈ 8.0 nC

Capacitance Curve
Region B − Charge (30 V – 3.6 V) * 0.2 nF +

3.6 V * 1.1 nF ≈ 9.2 nC
(5 V – 4.2 V) * 0.4 nF +
3.6 V * 1.1 nF ≈ 4.9 nC

Region C − Charge (10 V – 3.6 V) * 2.7 nF ≈ 18 nC (10 V – 4.2 V) * 2.7 nF ≈ 15.95 nC

QGTOT 33 nC 29 nC Sum A, B & C

VTH 2.7 V 2.7 V Datasheet Value

QSW (3.6 V – 2.7 V) / 3.6 V * 6.1 nF +
9.2 nC ≈ 11 nC

(4.2 V – 2.7 V) / 4.2 V * 8.0 nF +
4.9 nC ≈ 7.8 nC

QA(after VTH) + QB
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Figure 7. Resistive Switching
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Figure 8. Gate-to-Source Voltage and Switching
vs. Total Charge (Resistive Switching)

Figure 9. On-Region Characteristics for Different
Gate-to-Source Voltages
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 � FSW (eq. 7)
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Figure 10. NTD5805N Gate Charge at Various
Conditions
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APPENDIX A: ESTIMATION WITHOUT CAPACITANCE-VS-VGS CURVE

Figure 11. NTD5805N Capacitance Curves
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Figure 12. Circuit Parameters Effects
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Figure 13. NTMFS5C442NL Datasheet Curves
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Table 2. NTMFS5C442NL DATASHEET PARAMETERS

Parameter Symbol Test Condition Min Typ Max Unit

Total Gate Charge QG(TOT) VGS = 4.5 V, VDS = 32 V, ID = 50 A − 23 −

nC

Total Gate Charge QG(TOT) VGS = 10 V, VDS = 32 V, ID = 50 A − 50 −

Threshold Gate Charge QG(TH)

VGS = 4.5 V, VDS = 32 V, ID = 50 A

− 5.0 −

Gate-to-Source Charge QGS − 9.8 −

Gate-to-Drain Charge QGD − 6.7 −

Plateau Voltage VGP − 3.1 − V

Figure 14. NTMFS5C442NL Capacitance Curves with Datasheet Test Conditions
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��A = QGS = 9.8 nC (�
9:
$%\ = 3.1 V * 3100 pF = 9.6 nC)
��B = QGD  = 6.7 nC
��C = QGTOT – QGS – QGD  = 33.5 nC

/0�1��'(�23&4*

OPQVGS = 6 VVDS = 20 VID  = 20 A
���ü
d��*e�'(

Figure 15. NTMFS5C442NL Capacitance Curves with New Test Conditions

��A = 3.1 V * 3100 pF = 9.6 nC
��B = 6.7 nC – (12 V * 100 pF) = 5.5 nC
��C = 33.5 nC / (10 V – 3.1 V) * (6 V – 3.1 V) = 14.1 nC

Figure 16. Graphic Representation of Change in Above NTMFS5C442NL Estimation
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Figure 17. Gate Charge Comparison between Test Conditions
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