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Pin Description

Figure 1. Pin Description
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MODULE CHARACTERISTICS (Tvj = 25°C, Unless Otherwise Specified)

Symbol Parameter Rating Unit

Tvj Operating Junction Temperature ĭ40 to 175 °C

TSTG Storage Temperature ĭ40 to 125 °C

VISO Isolation Voltage (DC, 0 Hz, 1 s) 4200 V

LsCE Stray Inductance 8 nH

RCC’+EE’ Module Lead Resistance, Terminals ĭ Chip 0.8 m�

G Module Weight 700 g

CTI Comparative Tracking Index >200 ĭ

dcreep Creepage: Terminal to Heatsink
Terminal to Terminal

9.0
9.0

mm

dclear Clearance: Terminal to Heatsink
Terminal to Terminal

4.5
4.5

mm

Symbol Parameters Conditions Min Typ Max Unit

�p Pressure Drop in Cooling Circuit 10 L/min, 65°C, 50/50 EGW ĭ 95 ĭ mbar

P (Note 1) Maximum Pressure in Cooling
Loop (relative)

TBaseplate < 40°C
TBaseplate > 40°C

ĭ
ĭ

ĭ
ĭ

2.5
2.0

bar

1. EPDM rubber 50 durometer ‘O’ ring used.

ABSOLUTE MAXIMUM RATINGS (Tvj = 25°C, Unless Otherwise Specified)

Symbol Parameter Rating Unit

IGBT

VCES Collector to Emitter Voltage 750 V

VGES Gate to Emitter Voltage ±20 V

ICN Implemented Collector Current 640 A

IC nom Continuous DC Collector Current, Tvj = 175°C, TF = 65°C, Ref. Heatsink 450 (Note 2) A

ICRM Pulsed Collector Current @ VGE = 15 V, tp =1 mS 1280 A

Ptot Total Power Dissipation Tvj = 175°C, TF = 65°C, Ref. Heatsink 680 W

Diode

VRRM Repetitive Peak Reverse Voltage 750 V

Implemented Colle2.8912RCC’+EE’
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CHARACTERISTICS OF IGBT (Tvj = 25°C, Unless Otherwise Specified)

Symbol Parameters Conditions Min Typ Max Unit

VCESAT Collector to Emitter Saturation
Voltage (Terminal)

VGE = 15 V, IC = 450 A Tvj = 25°C ĭ 1.35 1.64 V

Collector to Emitter Saturation
Voltage (Chip)

VGE = 15 V, IC = 450 A Tvj = 25°C
Tvj = 150°C
Tvj = 175°C

ĭ
ĭ
ĭ

1.27
1.39
1.45

1.56
ĭ
ĭ

VGE = 15 V, IC = 640 A Tvj = 25°C
Tvj = 150°C
Tvj = 175°C

ĭ
ĭ
ĭ

1.46
1.68
1.76

ĭ
ĭ
ĭ

ICES Collector to Emitter Leakage
Current

VGE = 0, VCE = 750 V Tvj = 25°C
Tvj = 150°C

ĭ
ĭ

ĭ
2.0

500
ĭ

�A
mA

IGES Gate – Emitter Leakage 
Current

VCE = 0, VGE = ±20 V ĭ ĭ ±300 nA

Vth Threshold Voltage VCE = VGE, IC = 60 mA 4.8 5.5 6.6 V

QG Total Gate Charge VGE= ĭ8 to 15 V, VCE = 400 V ĭ 1.8 ĭ �C

RGint Internal Gate Resistance ĭ 2.5 ĭ �

Cies Input Capacitance VCE = 30 V, VGE = 0 V, f = 100 kHz ĭ 47 ĭ nF

Coes Output Capacitance VCE = 30 V, VGE = 0 V, f = 100 kHz ĭ 1.3 ĭ nF

Cres Reverse Transfer 
Capacitance

VCE = 30 V, VGE = 0 V, f = 100 kHz ĭ  =  4 0 0  V =
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CHARACTERISTICS OF INVERSE DIODE (Tvj = 25°C, Unless Otherwise Specified)

Symbol Parameters Conditions Min Typ Max Unit

VF Diode Forward Voltage 
(Terminal)

IF = 450 A Tvj = 25°C ĭ 1.70 2.02 V

Diode Forward Voltage (Chip) IF = 450 A Tvj = 25°C
Tvj = 150°C
Tvj = 175°C

ĭ
ĭ
ĭ

1.59
1.54
1.51

1.91
ĭ
ĭ

IF = 640 A Tvj = 25°C
Tvj = 150°C
Tvj = 175°C

ĭ
ĭ
ĭ

1.79
1.80
1.81

ĭ
ĭ
ĭ

Err Reverse Recovery Energy IF = 450 A, VR = 400 V,
VGE =  ĭ8 V, 
Rg.on = 2.8 �

di/dt = 2.8 A/ns,
Tvj = 25°C
di/dt = 2.7 A/ns,
Tvj = 150°C
di/dt = 2.6 A/ns,
Tvj = 175°C

ĭ

ĭ

ĭ

2.3

6.1

7.3

ĭ

ĭ

ĭ

mJ

QRR Recovered Charge IF = 450 A, VR = 400 V,
VGE = +15/ĭ8 V,
Rg.on = 2.8 �

di/dt = 2.8 A/ns,
Tvj = 25°C
di/dt = 2.7 A/ns,
Tvj = 150°C
di/dt = 2.6 A/ns,
Tvj = 175°C

ĭ

ĭ

ĭ

9.6

23.6

27.6

ĭ

ĭ

ĭ

�C

Irr Peak Reverse Recovery 
Current

IF = 450 A, VR = 400 V,
VGE = ĭ8 V, 
Rg.on = 2.8 �

di/dt = 2.8 A/ns,
Tvj = 25°C
di/dt = 2.7 A/ns,
Tvj = 150°C
di/dt = 2.6 A/ns,
Tvj = 175°C

ĭ

ĭ

ĭ

115

185

197

ĭ

ĭ

ĭ

A

NTC SENSOR CHARACTERISTICS (Tvj = 25°C, Unless Otherwise Specified)

Symbol Parameters Conditions Min Typ Max Unit

R25

�ïvj

 = 175vjvjRMiE.8m
-.0027 Tc
(
8 0 6.5 0 0
W6k5d6.5sistance 0 8 417.2598 389 Tc
(vj)Tj
8 0 0 8 355r.
7.2598 383 0 0 .707 14.4 re
f
406.375 392.145 349.754 .0027 Tc
(
84 re
f
336.983 489.657 480.4142 .
(R)Tj
6.5 
408.7]TJ
-6.4913 11 10.0027 Tc
(
8 0 6
/F1 1 Tf
2.7921 0 TD
0 Tc
(°)Tj
/TT4 1 Tf
.3968 0 TD
(C)Tj
-49>Tj
ET
408.756 )]TJ
ET
49 Tc
(vj)Tj
8 0 0 8 355r.
83.0741 Tm 0 0 .778.652 .9071 14.4 re

8 0 0 8 455.9811 489 .054 .0027 Tc
(
8D
0 Tc
(185)Tjx)Tj
ET9 Tc
(vj)Tj
Tm
(2.02)Tj
ET
4 0 8 488 0 0 .496.0063 544.9324 Tm
<00ef>Tj
T*
<00ef>T 0 754 .0027 Tc
(
8Tj
.733 383.0741 T9 Tc
(vj)TjET
516.359 619.2.0741 Tm 0 0 .496.Tm
(�)Tj
/TT4 1 Tf
.5386 0 TD
(C)Tj
E3.6252 .0027 Tc
(
8D
0 Tc
(185)T9984 3689 Tc
(vj)TjET
516.359 619.71 re
f
B 0 0 .496.0063 544.9324 Tm
5654 Tm
(Irr)Tj
ET
5/TT1 .002560ET
107©Tj
26 TD
0 Tc
7j9 Tc
(vj)Tj
4 0 0 8 355r.
(Tj90 0 69 Tc
(vj)TjET
516.359 619D
0 Tc
7j
 0 0 .4.0059 Tc
(vj)Tj
8 0 overy )Tj
082)Tj387 .m
<00ef(≤7921 06D
(C)Tj70022Tj
ET
R/3 .9071 re
f
BT340.32823 Tc
[(Ty)307.55r.
(R)Tj
6..09
.7239 701586190107.546 .9071 re
f
BT
8 0 0 (MiE.8m
-.87 <00ef>Tj
0 -1 Tf
Devia8 45 of R100 0 8 417.2598 3840.32823 Tc
[(Ty)307.55r.
7.2598 38909
.72707 14.4 re0107.546 .9 392.145 349.754 .87 .m
<00ef4 re
f
336.983 489.657 480.4142 .2.08re
f
BT
408.7]TJ
-6.4913 11 10.87 .m
<00ef8 0 0 8 424.28901.6661 431.4331 Tm
-.0027 Tc
( = 175)Tj
/F1 1 Tf
2.7921 0 .58594Tj
ET
11R 470.041 Tm
-.00165.60 0 62.08re
f
BT0 0 .b9 70901.666 392.145 3
f
18 0 87 .m
<00ef8 0 0/F1 1 Tf

E3di/dt = 2.8 A/m
.685
0 -1.1055 TD
0 Tc
(T).0741 T40.32823 Tc
[(Ty)307.55r.
)]TJ
ET
4909
.72778.652 .9070107.546 .9071 re
f
BT
8 0 0 489 .054 .87 <00ef>TTj
.733 384 0 8 4840.32823 Tc
7(Ty)307.55r.
Tjx)Tj
ET909
.72444.586 489.657 351 Tf
.5386 0 TD
(C)Tj
T 0 754 .87 <00ef>TD
0 Tc
(185)T2.0741 T40.32823 Tc1(Ty)307.55r.
T3.0741 T909
.72444.
f
516.359 425. .9071 re
f
BT
8 0 0 4E3.6252 .87 <00ef>TTj
.733 3871 re
f
40.32823 Tc1(Ty)307.55r.
T9984 368909
.72444.586 489.657 351 T(Irr)Tj
ET
51149 .87 <00ef>TT%Tj
26 TD
0 Tc
7j40.32823 Tc
4(Ty)307.55r.
(Tj90 0 640.32823 Tc1(Ty)307.55r.
D
0 Tc
7j909
.724.0059 Tc
(9.657 351 T(Irr)Tj
Tm
2252 .T
5200ef>TTP75)Tj
/F1 1 Tf
2.6p5507.328.59226.5 0 0 .b9 701586.971 re
f
BT3.9692823 Tc
[(Ty)307.55r.
(R)Tj
6.4.03.7239 701586190107.546 .9T
8 0 0 (MiE.8m
-.T
5200ef>T 0 6.4Tj
ETPower Dissipa8 45 0 8 417.2598 38.9692823 Tc
[(Ty)307.55r.
7.2598 384.03.72707 14.4 re0107.546 .9 392.145 349.754 .T
5200ef>T4 re
f
336.983 489.657 480.4142 .28.59226.5 
408.7]TJ
-6.4913 11 10.T
5200ef>T 0 6
/F1 1 Tf
2.7921 0 TD
0 Tc
(°)Tj
/TT4 1 Tf
.3968 0 TD
(C)Tj
-49>Tj
ET
408.756 )]TJ
ET
4.9692823 Tc
[(Ty)307.55r.
)]TJ
ET
44.03.72778.652 .9070107.546 .90710 0 8 455.9811 489 .054 .T
5200ef>TD
0 Tc
(185)Tjx)Tj
ET.9692823 Tc
7(Ty)307.55r.
Tjx)Tj
ET4.03.72444.586 489.657 351 T(Irr)Tj

T 0 754 .T
5200ef>TD
0 Tc
(185)T3.0741 T.9692823 Tc1(Ty)307.55r.
T3.0741 T4.03.72444.
f
516.359 425. .9071 re
f
BT
8 0 0 4E1.4142 .T
5200ef>TT20
.733 3871 re
f
.9692823 Tc1(Ty)307.55r.
T71 re
f
4.03.72444.586 489.657 351 T(Irr)Tj
5.9650 8 .T
5200ef>TTmWTj
26 TD
0 Tc
7j.9692823 Tc
4(Ty)307.55r.
(Tj90 0 6.9692823 Tc1(Ty)307.55r.
D
0 Tc
7j4.03.724.0059 Tc
(9.657 351 T(Irr)Tj
.5 H8ET
4
.004
<00ef(B75)Tj
/F1 1 Tf
2.4.00 0 6D
0 4e
f
BT0 0 0 TD
(25/5086.971 re
f
BT311 674.
(Conditions)Tj
ET
226.99.960 .bb9 70158619.6409 712.8567 Tm
(MiE.8m
-.
.004
<00ef 1 Tf
BBT
/TT4 1 Tf
8 0522Tj
ET.546 .90707 re
f
229.4 re
f
B[(V)81.8(alue = 450 A).2598 3811 674.
(Conditions)Tj
E7.2598 38.960 .b707 14.4 re
f
406.375 392.145 349.754 .
.004
<00ef 490.564 0
WTf
R 470.041 Tm
-.0015.00 Tc
6D
0 4e
f
BT0 0 .b9 701586.99071T
8 -1.9488 TD
0 Tc
(Symbol)Tj
Ef
BT4((T
.004
<00ef 4901641.87exp [B 470.041 Tm
-.00166.9761 6D
0 4e
f
BT0 0 0 TD
(25/5086.9>Tj
19126 TD
0 Tc
(T)Tj
6.5 0 0 6.5 05 1079(T
.004
<00ef 49048 351.661/T0709 64.29 re
f
7599489.657 107.546 .90707 re
f
229.498 0 0 8 34248 351.1/298)]08.756 )]TJ
ET
411 674.
(Conditions)Tj
E)]TJ
ET
4.960 .b778.652 .9071 14.4 re

8 0 0 8 455.9811 489 .054 .
.004
<00ef 1 TfD
0 Tc
(185)Tjx)Tj
ET11 674.
(Con41 Tm
0 Tc
(Max)Tj
ET.960 .b496.0063 544.9324 Tm
<00ef>Tj
T*
<00ef>T.3968 04
.004
<00ef(337j
.733 383.0741 T11 674.
(CoET
513.921 378.652 .9.960 .b496.Tm
(�)Tj
/TT4 1 Tf
.5386 0 TD
(C)Tj
E3.6252 .
.004
<00efD
0 Tc
(185)T9984 36811 674.
(CoET
513.921 3771 re
f
.960 .b496.0063 544.9324 Tm
<00ef>Tj
T*
<00efET
5965304
.004
<00ef(KTj
26 TD
0 Tc
7j11 674.
(Con19j
T*
<00ef>Tj90 0 611 674.
(CoET
513.921 3D
0 Tc
7j.960 .b4.0059 Tc
(vj)Tj
8 0 overy )Tj5 H8ET
40j
ET9700ef(B75)Tj
/F1 1 Tf
2.4.00 0 29
084e
f
BT0 0 0 TD
(25/8086.971 re
f
BT297.174.
(Conditions)Tj
ET
226.9910.62.bb9 70158619.6409 712.8567 Tm
(MiE.8m
-.0j
ET9700ef 1 Tf
BBT
/TT4 1 Tf
8 0522Tj
ET.546 .90707 re
f
229.4 re
f
B[(V)81.8(alue = 450 A).2598 3297.174.
(Conditions)Tj
E).2598 3810.62.b707 14.4 re
f
406.375 392.145 349.754 .0j
ET9700ef 490.3.436 49059.754WTf
R 470.041 Tm
-.0015.00 Tc
29
084e
f
BT0 0 .b9 7 0 8 11586.99071T
8 -1.9488 TD
0 Tc
(Symbol)Tj
Ef
BT4((T0j
ET9700ef 4901641.87exp [B 470.041 Tm
-.00166.9761 29
084e
f
BT0 0 0 TD
(25/8086.9>Tj
19126 TD
0 Tc
(T)Tj
6.5 0 0 6.5 05 1079(T0j
ET9700ef 49048 351.661/T0709 64.29 re
f
7599489.657 107.546 .90707 re
f
229.498 0 0 8 34248 351.1/298)]08.756 )]TJ
ET
297.174.
(Conditions)Tj
E)]TJ
ET
410.62.b778.652 .9071 14.4 re

8 0 0 8 455.9811 489 .054 .0j
ET9700ef 1 TfD
0 Tc
(185)Tjx)Tj
E297.174.
(Con41 Tm
0 Tc
(Max)Tj
ET10.62.b496.0063 544.9324 Tm
<00ef>Tj
T*
<00ef>T.3389(T0j
ET9700ef[(341)81.1(124.863 383.0741 297.174.
(CoET
513.921 378.652 .910.62.b496.Tm
(�)Tj
/TT4 1 Tf
.5386 0 TD
(C)Tj
E3.6252 .0j
ET9700efD
0 Tc
(185)T9984 36297.174.
(CoET
513.921 379984 36810.62.b496.0063 544.9324 Tm
<00ef>Tj
T*
<00efET
59653040j
ET9700ef(KTj
26 TD
0 Tc
7297.174.
(Con19j
T*
<00ef>Tj90 0 297.174.
(CoET
513.921 3D
0 Tc
7j10.62.b4.0059 Tc
(vj)Tj
8 0 overy )Tj6.9 .90287.1T9700ef(B75)Tj
/F1 1 Tf
2..652470165.441 .907
0 -1 Tf
25/100 0 8 41re
f
BT281.7vj)Tj
.732
.03.72)Tj
ET
226.9 3
f226b9 70158619.6409 7re
f
BT281.7vj)b9 70158619.6409 712.8567 Tm
(MiE.8m
-287.1T9700ef 1 Tf
BBT
/TT4 1 Tf
8 0522Tj
ET.546 .90707 re
f
229.4 re
f
B[(V)81.8(alue = 450 A).2598 3281.7vj)Tj
.732
.03.72)Tj
E).2598 329
f226707 14.4 re
f
406.).2598 3281.7vj)707 14.4 re
f
406.375 392.145 349.754 287.1T9700ef 490.3.436 49059.754WTf
R 470.041 Tm
-.0015.00 Tc
265.441 .907
0 -.b9 7 0 8 11586.99071T
8 -1.9488 TD
0 Tc
(Symbol)Tj
Ef
BT4((287.1T9700ef 4901641.87exp [B 470.041 Tm
-.00166.9761 265.441 .907
0 -1 Tf
25/100 0 8m
.005926 TD
0 Tc
(T)Tj
6.5 0 0 6.5 05 H362(287.1T9700ef 49048 351.661/T0709 64.29 re
f
7599489.657 107.546 .90707 re
f
229.498 0 0 8 34248 351.1/298)]08.756 )]TJ
ET
281.7vj)Tj
.732
.03.72)Tj
E)]TJ
ET
29
f226778.652 .9071 14.4 )]TJ
ET
281.7vj)778.652 .9071 14.4 re

8 0 0 8 455.9811 489 .054 287.1T9700ef 1 TfD
0 Tc
(185)Tjx)Tj
E281.7vj)Tj
.772
.03.72)Tj
ETjx)Tj
E29
f226496.0063 544.9324Tjx)Tj
E281.7vj)496.0063 544.9324 Tm
<00ef>Tj
T*
<00ef>T.3968 0287.1T9700ef(3073
.733 383.0741 281.7vj)Tj
.12
.03.72)Tj
ET3.0741 29
f226496.Tm
(�)Tj
/TT4 83.0741 281.7vj)496.Tm
(�)Tj
/TT4 1 Tf
.5386 0 TD
(C)Tj
E3.6252 287.1T9700efD
0 Tc
(185)T9984 36281.7vj

http://www.������Ƶ.com/


VE−Trac�

http://www.������Ƶ.com/


VE−

http://www.������Ƶ.com/


VE−Trac� Direct Module NVH640S75L4SPB

www.onsemi.com
8

TYPICAL CHARACTERISTICS

http://www.������Ƶ.com/


http://www.������Ƶ.com/


SSDC33, 154.50x92.0 (SPB)
CASE 183AB

ISSUE A
DATE 05 DEC 2019

XXXXX = Specific Device Code
G         = Pb Free Package
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sheet for actual part marking. Pb Free indicator, “G” or
microdot “ 
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