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HUF75645P3, HUF75645S3S

Electrical Specifications

Tc = 25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
OFF STATE SPECIFICATIONS
Drain to Source Breakdown Voltage BVpss Ip = 250pA, Vgs = 0V (Figure 11) 100 - - \%
Zero Gate Voltage Drain Current Ipss Vps =95V, Vgg = 0V - - 1 HA
Vps = 90V, Vgg = 0V, T¢ = 150°C - - 250 HA
Gate to Source Leakage Current Igss Vgs = £20V - - +100 nA
ON STATE SPECIFICATIONS
Gate to Source Threshold Voltage Ves(tH) | VGs = Vps, Ip = 250uA (Figure 10) 2 ‘ - 4 \% i
Drain to Source On Resistance 'DS(ON) |!D=75A, Vgs = 10V (Figure 9) 0.0115 | 0.014 Q |
THERMAL SPECIFICATIONS
Thermal Resistance Junction to Case Rgjc TO-220 and TO-263 L - ‘ - 0.48 oc/w
: N
Thermal Resistance Junction to Rgja - | 62 oc/w
Ambient |
SWITCHING SPECIFICATIONS (Vgg = 10V)
Turn-On Time toN Vpp =50V, ! 75A - - 157 ns
VGS =10 [ N ‘l‘
Turn-On Delay Time td(oN) Rgs < 2.5Q - 14 - ns
) ) (Figures 18, 19) \ Y
Rise Time tr 117 - ns
Turn-Off Delay Time t4©OFF) - 41 - ns
Fall Time t - 97 - ns
Turn-Off Time ‘ toy - - 207 ns
GATE CHARGE SPECIFICATIOI
_ R -
Total Gate Charg ‘ Qg(roT) | Vas =0V to 20V | Vpp =50V, - 198 238 nC
T \\_/ N N | ID = 75A,
Gate Chaige ‘O\; ~ ..‘)9(19), J‘FVGS = OXE) 10v lg(REF) = 1.0MA - 106 127 nC
Threshold Gate Charge Qg(Th) ‘ Vg =0V o 2V (Figures 13, 16, 17) . 6.8 8.2 nc
Gate to Source Gate Charge i Qgs ‘ - 14 - nC
Gate to Drain “Miller*Charge ‘ Cad - 41 - nC
CAPACITANCLE SPECIFICATIONS
Input Capacitance Ciss Vps =25V, Vgg =0V, - 3790 - pF
— f=1MHz
Output Capacitance Coss (Figure 12) - 810 - pF
Reverse Transfer Capacitance CRrss - 230 - pF
Source to Drain Diode Specifications
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Source to Drain Diode Voltage Vsp Isp = 75A - - 1.25 \Y
Isp = 35A - - 1.00 \%
Reverse Recovery Time try Isp = 75A, digp/dt = 100A/us - - 145 ns
Reverse Recovered Charge QRR Isp = 75A, digp/dt = 100A/us - - 360 nC
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HUF75645P3, HUF75645S3S

Typical Performance Curves
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HUF75645P3, HUF75645S3S

Typical Performance Curves (continued)
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HUF75645P3, HUF75645S3S

Typical Performance Curves (continued)
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HUF75645P3, HUF75645S3S

Test Circuits and Waveforms

Vbs
L
VARY tp TO OBTAIN .
REQUIRED PEAK Iag Rg N'—_"—Q‘-' = Vop
— T
Ves -
DUT
-
tp
ov las
I 0.01Q
—\\—

FIGURE 14. UNCLAMPED ENERGY TEST CIRCUIT

Vps
RL
Vs .
—e K
“_3/ — UL
—4 T-
T '
lg(REF) CD
| 1
=
FIGURE 16. GATE CHARGE TEST CIRCUIT

Ves

FIGURE 18. SWITCHING TIME TEST CIRCUIT

lg(
0

BVpss

Vbs

Vbp

3 |tAV’

FIGURE 15. UNC APED ENERGY WAVEFORMS

——— Qq(tom

pr)l

FIGURE 17. GATE CHARGE WAVEFORMS

- - torr  |=—
— —|t4(OFF)|[<*—T—
—_— tf -—
o0%
10%
0 -——
X 90%
Ves 50% 50%
10% <« PULSEWIDTH ——=
0 !

FIGURE 19. SWITCHING TIME WAVEFORM

www.onsemi.com
6



HUF75645P3, HUF75645S3S

PSPICE Electrical Model
SUBCKT HUF75645213;  rev21 May 1999
CA 1285.31e-9

CB 1514 5.31e-9
CIN 6 8 3.56e-9

DBODY 7 5 DBODYMOD
DBREAK 5 11 DBREAKMOD LDRAIN

DPLCAP
DPLCAP 10 5 DPLCAPMOD I 2 . m_?f?m
1N}
10

RLDRAIN

EBREAK 117 17 18 11555 RSLC1
EDS 14 8 5 81 | 51 DBREAK
EGS 13 8 6 81 rsLc2g s

ESG61068 1 ESLC 1
EVTHRES 6 21198 1
EVTEMP 20 6 18 22 1 50

6 RDRA 17 $ DEODY
ESG <> < N EAK (1
T8 17 1 EVTHRES

16

+
21

LDRAIN 2 5 1.0e-9 LGATE EVTEMP

LGATE 1 95.1e-9 GATE RGATE -
LSOURCE 3 7 4.4e-9 1
9 20

MMED 16 6 8 8 MMEDMOD RLGATE J_

F

—|l\ AMED |
— \
RO

—
Vi

| LSOURCE

5 — SOURCE
__l{::;: 1o

RLSOURCE

MSTRO 16 6 8 8 MSTROMOD

MWEAK 16 21 8 8 MWEAKMOD l 53 I

RBREAK 17 18 RBREAKMOD 1 l—\ | RSOURCE
Sl

RDRAIN 50 16 RDRAINMOD 7.80e-3 &
RGATE 9 20 0.83 E
RLDRAIN 25 10 A8 T2 l_ 15 17 Ff';\;\',A_K 18
RLGATE 1926 N~ 3 "2 r

RLSOURCE 37 11 o &0 | RVTEMP
RSLC1 5 51 RSLCMOD 1e-6 J_ T B\

RSLC2 550 1e3 p 13| CB = 19
RSOURCE 8 7 RSOURCEMOD 1.65¢-3 '|' N L] 14 I -
RVTHRES 22 8 RVTHRESMOD 1 =
RVTEMP 18 19 RVTEMPMOD 1 |- Ees (g, =05 (5) T
S1A 6 12 13 8 S1IAMOD MR ‘_T__\l I W 29
S1B 13 12 13 8 51BN\ RVTHRES

S2A 6 15 14 13 S2AMOD
S2B 13 15 13 SZEMQO

VBAT

VBAT 22 19 DC 1
ESLC 51 50 VALUE={(V(5 51)/ABS(V(5,51))*(PWR(V(5,51)/(12-6205),3.5))}

.MODEL DBODYMOCD D (IS = 3.00e-12 IKF = 19 RS = 1.78e-3 XTI =5 TRS1 = 2.25e-3 TRS2 = 1.00e-5 CJO =5.32e-9 TT = 7.4e-8 M = 0.68)
.MODEL DBREAKMOD D (RS = 2.15e- 1IKF.= 1 TRS1 = 8e- 4TRS2 = 3e-6)

.MODEL DPLCAPMOD D (CJO = 5.55e- 9iS = 1e-3 OM = 0.98)

.MODEL-MMEDMOD NMOS (VTO =213 KP =101S=1e-30N=10 TOX=1L =1u W = 1u RG = 0.83)
.MODEL MSTROMOD NMOS (VTS =351 KP=931S=1e-30 N=10TOX =1L =1uW = 1u)

.MODEL MWEAKMOD NMOS (VI$ =2.65 KP=0.111S=1e-30N=10TOX=1L=1uW =1u RG =8.33)
.MODEL RBREAKMOD RES (TC1 =9.9e- 4TC2 = -1.3e-6)

.MODEL RDRAINMOD RES (TC1 =9.40e-3 TC2 = 2.93e-5)

.MODEL RSLCMOD RES (TC1 = 2.63e-3 TC2 = 1.05e-6)

.MODEL RSOURCEMOD RES (TC1 = 1e-3 TC2 = 1e-6)

.MODEL RVTHRESMOD RES (TC1 = -2.57e-3 TC2 = -7.05e-6)

.MODEL RVTEMPMOD RES (TC1 = -2.87e- 3TC2 =-2.21e-6)

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON =-6.2 VOFF=-2.4)
.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF =0.1 VON =-2.4 VOFF=-6.2)
.MODEL S2AMOD VSWITCH (RON = 1le-5 ROFF =0.1 VON =-1.8 VOFF= 0.5)
.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 0.5 VOFF=-1.8)

.ENDS

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991, written by William J. Hepp and C. Frank Wheatley.
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HUF75645P3, HUF75645S3S

SABER Electrical Model

REV 21 May 1999

template ta75645 n2,n1,n3
electrical n2,n1,n3

{

var i iscl

d..model dbodymod = (is = 3.00e-12, cjo = 5.32e-9, tt = 7.4e-8, xti =

d..model dbreakmod = ()
d..model dplcapmod = (cjo = 5.55e-9, is = 1e-30, vj=1.0, m = 0.8)

5, m = 0.68)

m..model mmedmod = (type=_n, vto = 3.13, kp = 10, is = 1e-30, tox = 1)
m..model mstrongmod = (type=_n, vto = 3.51, kp = 93, is = 1e-30, tox = 1)

m..model mweakmod = (type=_n, vto = 2.65, kp = 0.11, is = 1e-30, tox = 1)

sw_vcsp..model slamod = (ron = 1e-5, roff = 0.1, von = -6.2, voff = -2.4) DPLCAP 5 LDRAIN DRAIN
sw_vcsp..model slbmod = (ron =1e-5, roff = 0.1, von = -2.4, voff = -6.2) Il Py PY Py 2
sw_vcsp..model s2amod = (ron = le-5, roff = 0.1, von = -1.8, voff = 0.5) 10
sw_vcsp..model s2bmod = (ron = 1e-5, roff = 0.1, von = 0.5, voff = -1.8) RSLC1 l RLDRAIN
RDBREAK
c.canl2n8=5.31e-9 RSLC2
c.cb n15 n14 =5.31e-9 1SCL L RDBODY
c.cin n6 n8 = 3.56e-9
UBREAK
d.dbody n7 n71 = model=dbodymod -
d.dbreak n72 n11 = model=dbreakmod ESG <§> AIN 11
d.dplcap n10 n5 = model=dplcapmod +8 EVTHRES G l
iitngni7 =1 LGATE EVTEMP (58— g i \ DBODY
) GATE RGATE s l_ | _
l.ldrain n2 n5 = 1e-9 1 — - I JED _'3RI;AI+<
l.lgate n1 n9 =5.1e-9 9 20 JE= ‘STFRC |
lIsource n3 n7 = 4.4e-9 RLGATE L 1z
CIN W | ASX
m.mmed n16 n6 n8 n8 = model=mmedmaod, |=1u, w=1u R _L oz | 7_*_‘—” "' SOL;RCE
m.mstrong n16 n6 n8 n8 = model=mstrongmod, |=1u, w=1u ) KS 'LjRCE 1
m.mweak n16 n21 n8 n8 = model=mweakmod, I=1u, w=1u & '"—l > RLSOURCE
res.rbreak n17 n18 =1, tc1 = 9.9e-4, tc2 = -1.3e- 6 v _‘57' l RBREAK
res.rdbody n71 5 = 1.78e-3, tc1 = 2.25e-3, tc2 = % 1:;)-1 15 17 18
res.rdbreak n72 n5 = 2.15e-1, tcl = 8e-4,tc2 = 2¢-© \ _OJ |
res.rdrain n50 n16 = 7.8e-3, tcl = 9.4e-3, tc2 = 7 93e-5 Si8 '\\ SZB J_ | RVTEMP
res.rgate n9 n20 = 0.83 13
res.rldrain n2 n5 = 10 ‘! I_tL CB,_T 14 IT Cf) 1
res.rigate n1 n9 = 26 ) — VBAT
res.rlsource n3 n7 = 11 | ECS g m
res.rslcl n5n51 =1e-6,1cl =2.63e-3, (2 =1.05e-6 _
res.rslc2 n5 n50 = 1e3 L 4 8 AAA |22
res.rsource n8 n7 65¢-2, (C1 = 1-3,tc2 = 1e-6
res.rvtemp n12 n19 I, tcl =-2.8/¢-3,tc2 =-2.21e-6 RVTHRES
res.rvthres n22 =1, 1el= /e-3, tc2 = -7.05e-6
spe.ebreak n11 n7 n17 n18 =115.5
spe.edsni4 n8n5ns=1
spe.egs nl3 ng=1

spe.esg N6 N10n6 n8 = 1
spe.evtemp n20 NG ni@ n22 =1
spe.evthres n6n2. n19n8 =1

sw_vcsp.sla né nl2 n13 n8 = model=slamod
Sw_vcsp.slb n13 n12 n13 n8 = model=slbmod
SVi-vesp.s2a n6 nl5 n14 n13 = model=s2amod
sw_vcsp.s2b n13 n15 n14 n13 = model=s2bmod

v.vbat n22 n19 = dc=1

equations {
i (N51->n50) +=iscl

iscl: v(n51,n50) = ((v(n5,n51)/(1e-9+abs(v(n5,n51))))*((abs(v(n5,n51)*1e6/205))** 3.5))

}

www.onsemi.com
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HUF75645P3, HUF75645S3S

SPICE Thermal Model

REV 28 July 1999
HUF75645T

CTHERML th 6 8.80e-3
CTHERM2 6 5 2.50e-2
CTHERM3 5 4 2.70e-2
CTHERM4 4 3 3.70e-2
CTHERMS 3 2 4.40e-2
CTHERMS 2 tl 3.40e-1

RTHERML1 th 6 1.20e-2
RTHERM2 6 5 3.00e-2
RTHERMS3 5 4 4.30e-2
RTHERM4 4 3 8.80e-2
RTHERMS 3 2 9.90e-2
RTHERMG6 2 tl 1.10e-1

SABER Thermal Model
SABER thermal model HUF75645T

template thermal_model th tl
thermal_c th, tl

{

ctherm.ctherml th 6 = 8.80e-3
ctherm.ctherm2 6 5 = 2.50e-2
ctherm.ctherm3 5 4 = 2.70e-2
ctherm.ctherm4 4 3 = 3.70e-2
ctherm.ctherm5 3 2 = 4.40e-2
ctherm.ctherm6 2 tl = 3.40e-1

rtherm.rtherml th 6 = 1.20e-2
rtherm.rtherm2 6 5 = 3.00e-2
rtherm.rtherm3 5 4 = 4.30¢-2
rtherm.rtherm4 4 3.= 8. 50e-2
rtherm.rtherm5 3 2 = 9.90¢-2
rtherm.rther 2tl= 1.10e 1

}

UNCTION
RTHERM1 % =

RTHERM2 %
RTHERM3 %

th J
6
5

e

«W'—l |
L
[
ﬂ—l

"HERM4
3 I
RTHERMS ‘L -
i $ -
2
>
RTHERM6 -
3

tl CASE

CTHERM1

CTHERM2

CTHERM3

CTHERMA4

CTHERMS5

CTHERMG6
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