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Figure 1. NTD5805N Gate-to-Source Voltage vs.
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Figure 2. Inductive Switching
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Figure 4. On-Region Characteristics for Different
Gate-to-Source Voltages
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Figure 5. Capacitance Variation

V -
DD G
Qgp = jO P Crss(Vpg) - dV +

v (eq. 2)
+ IOGP Crss(Vgg) - dV
#8C : MOSFETO R Y O &7 — NEf
Zhix. Ip-VpsHifR(Figure HicR b5 5 Ko

(2. MOSFET2MEHIE — NIZBATT D8I TF,
Vesid, Vepr b B 7 A NEIREE(Vepr)IZ _L‘b)J:
N0 FET, Ip&VpsD il 7 3 Ll 22 E L 72 B
EFEVET, IpEFlIEHE A 4T XE {JIL'C7
TFJryTENET, VesBEMT DL, Fv¥ X1
(Vps = | * Rpsony) (Zlkfe L THEMN L. Vps3 o3 2
KFLET, LEAREMIEFigure 5O fEIEC TR S
M, Eq.3zH L CRHRIT 2 2 e TEET,

Y,
GDR .
Q¢ = IVGP Ciss(Vgg) - dV (eq. 3)

BR3EHETOY— L ERDETE

IhFETIZ, F— NEMMICE L TEEOHERN &
D LIRS D D% 7] Li L7z, B
\Z& - T, A, B, COMIZEITH 5 — MEMD
BER AR E W £9(Figure 6), L > P 1EVpp & VgpriC
iOTE&ﬁiﬁéﬂi'ﬁq Vepld, 1 &7 2 &ii(p) &

EIREL(Vpp)ZHTEL T, Ip ~VpsHi #2256 Ao
HZENTEET, ZNH3IHODE Fﬁ)ﬁ’)?ﬁot
B, 7 — NERIEMOSFET O e 45 B fE
HEAEIZE LR ET, Faﬁ{g’fﬁ?ﬁm@if%ﬁ)ﬂb
<. Figurel@%@éﬂﬂﬁf % LAl U IR St TRl
SN B FHIER %%ﬁﬁbtfﬂ%mblelpﬂ‘biﬁ‘
27— NEM(QaToT) &\ MOSFET75>]\7/1)/\%
ETAHETHHDOFS— MC LK%N@FEG%
L7 Ed, AA y?‘/ﬁ\- 77— b & (Qsw) 1
Ip&VpsDEBAZSE T LD HMERE ﬁ‘if
7,

WWW.onsemi.jp

2


http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1

AND9083/D
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Figure 6. Circuit Parameters Effects

Table 1. ESTIMATION OF GATE CHARGE BASED ON METHOD DESCRIBED
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Vpp=5YV, |D=3OA
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Figure 8. Gate-to-Source Voltage and Switching
vs. Total Charge (Resistive Switching)
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Figure 9. On-Region Characteristics for Different
Gate-to-Source Voltages
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APPENDIX A: ESTIMATION WITHOUT CAPACITANCE-VS-Vgg CURVE
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Figure A. On-Region Characteristics
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Table 2. NTMFS5C442NL DATASHEET PARAMETERS
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Parameter Symbol Test Condition Min Typ Max Unit

Total Gate Charge Qg(tom) Ves=4.5V,Vps=32V,Ip =50 A - 23 -
Total Gate Charge QG(TOT) Ves =10V, Vps=32V,Ip =50 A - 50 -
Threshold Gate Charge Qa(TH) - 5.0 - nC
Gate-to-Source Charge Qas - 9.8 -

- VGS=4.5V,VDS=32V, |D=50A
Gate-to-Drain Charge QaD - 6.7 -
Plateau Voltage Vgp - 3.1 - \%
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Figure 14. NTMFS5C442NL Capacitance Curves with Datasheet Test Conditions
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FEIKA = Qgs = 9.8 nC (HhfR 5 OHEEME =3.1V * 3100 pF = 9.6 nC)
fEIEB = Qgp =6.7nC
#IC = QeToT — Qs —Qap =33.5nC
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Figure 15. NTMFS5C442NL Capacitance Curves with New Test Conditions

fEHEA = 3.1V * 3100 pF = 9.6 nC
HEIEB = 6.7 nC — (12 V * 100 pF) =5.5nC
FEIKC =335nC/(10V-31V)*(6V-31V)=141nC
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Figure 16. Graphic Representation of Change in Above NTMFS5C442NL Estimation

WWW.onsemi.jp
7


http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1

AND9083/D

10
29
=
o 7
-
(&
o
2 5
2
o 4
2 =504, Vs =32V
E 3 DS
& 2
)
o 1
=
0

0 10 20 30 40 50
QG, TOTAL GATE CHARGE (nC)

ammmNew Test Condition = Datasheet Condition

Figure 17. Gate Charge Comparison between Test Conditions

— NEM O, EAEEETH LT X R
FMFEERT 22 12X, Figure 160 L 9 12K B

TEET,
SEEH
[1] ON Semiconductor, “Power MOSFET 40 V [3] ON Semiconductor, “Power MOSFET 40 V
NTD5805N Datasheet”, NTMFS5C442NL Datasheet”,
http://www.onsemi.com/pub_link/Collateral/ http://www.onsemi.com/pub_link/Collateral/
NTD5805N-D.PDF NTMFS5C442NL-D.PDF

[2] ON Semiconductor,
“UIS/HEAIR B S 0 IR LREAET D5 G D
MOSFET D i 2 & FBI L™,
http://www.onsemi.com/pub_link/Collateral/
AND9042JP-D.PDF

ON Semiconductor & IXON® A I (£Semiconductor Components Industries, LLC (SCILLC) & L  (EZDFRADKER Y/ EZthDOEICH 1+ B ZREIZETT . SCILLCILIFEF.
EE, EEHE. FL—FY—Y Ly MEERE) LtOMMFAAEICKT 2ENERAELET, SCILLCOBG/HHDBARRY X MIDWTEH, UTOY L Ih5 ZBIM1
17%9, www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLCIZi# &% LT, ABRBMORROEREITS 2 EMNHYFET, SCILLCIR, WA LEIBEDENTORRDEEMEC
DVWTHRIELTELT, £, BEROURICEVTEROGACERANSECLEE, HIC. B, MEN, BREOTEZTCHLT, LWWALIEELAS LETEELE
Ao SCILLCT—4 o— M OUBREISTINDWRERDH D TZEM] NS A—BF TTVZr—2aVITE>TIHBELGDIELHY . EEOUAELHEORBICEYELLT 2T
BEMAHYET, TEEM) RSA—FEZECTRTOBENRSA—2IF, SEAICHEDZ 7TV~ a3 VITH LT, BEHKOEMBEMECSVTHAMRIE SN D &S5 BRELEK
LET. SCILLCIE. ZDHEHFELETDOMDEFDT. WA EDE5/ VA LHELER A, SCILLCHRIZ, AMEAANDHHNBIEEENLET VAT LAOER. £HHfE£EE
BELE7TUr—2ay, &1z, SCLLCEROFESICLIRGEFOEMNIRIVBILSILT IV r—2a v EAOFERAZBRILEBHISATEST . F-. Chio®
FARRELTEYERA., BSEHN, COLSLERSNLOTRED, FATSATVEWT TSy —2 3 VAISSCILLCH R EMAFEIZEALIHE. f-& X, SCILLC
NZOHROBFAELERECEAL TBEAH O ETRINIELTE, ZTOLSHEREHER, FLRATOMEAICEAELRESEND. BEiE, XIIMENICELDITA
TOY L—L, BRA, BF. BB, SLUFBLTHELEE, BEROBEICSVTHEESBOW-LET, Ff=, SCILLCEZDHRA., X8, TR, BERH, REEICH
LE. WAVEBIELEALTVNLOE LET, SCILLCIZERABENFEF/ZARERAETY, COBMIBRAINIHOR IEFIELIORRELGSTEY . WMEEHEICLS
THLBERTLHLIETEERA,

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free ~ ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910

For additional information, please contact your local

Fax: 303-675-2176 or 800—-344-3867 Toll Free USA/Canada Japan Customer Focus Center X
Sales Representative

Email: orderlit@onsemi.com Phone: 81-3-5817-1050

AND9083JP/D


http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1
http://www.onsemi.com/pub_link/Collateral/NTD5805N-D.PDF
http://www.onsemi.com/pub_link/Collateral/NTD5805N-D.PDF
https://cma.onsemi.com/pub_link/Collateral/AND9042JP-D.PDF
https://cma.onsemi.com/pub_link/Collateral/AND9042JP-D.PDF
http://www.onsemi.com/pub_link/Collateral/NTMFS5C442NL-D.PDF
http://www.onsemi.com/pub_link/Collateral/NTMFS5C442NL-D.PDF
http://www.onsemi.com/site/pdf/Patent-Marking.pdf

