GD75PIT120C6S

IGBT Module

GD75PIT120C6S

Molding Type Module

1200V/75A PIM in one-package

Features

Low Vcgeay trench IGBT technology

10us short circuit capability

Vceary With positive temperature coefficient
Maximum junction temperature 175°C

Low inductance case

Fast & soft reverse recovery anti-parallel FWD
Isolated copper baseplate using DBC technology

Typical Applications

® Inverter for motor drive
® AC and DC servo drive amplifier
® Uninterruptible power supply
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GD75PIT120C6S

IGBT Module

IGBT-inverter T<=25°C unless otherwise noted

Maximum Rated Values

Symbol Description GD75PIT120C6S Units
Vces Collector-Emitter Voltage @ T;=25C 1200 Vv
VEs Gate-Emitter Voltage @ T;=25C +30 \Y/
| Collector Current @ T¢=25C 120 A
¢ @ Tc=100C 75
lem Pulsed Collector Current t,=1ms 150 A
Piot Total Power Dissipation @ T;=175C 441 W
Off Characteristics

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units

Collector-Emitter P
Vierces Breakdown \oltage T725C 1200 M
Collector Cut-Off Vce=Vces,Vee=0V,
lces Current T;=25C 50 | mA
Gate-Emitter Leakage Vee=Vees,Vce=0V,
loes Current T;=25C 400 | nA
On Characteristics
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Gate-Emitter Threshold | 1c=3.5mA,Vce=Vee,
Ve Vol tage T =251 5.0 6.0 75 \V
Ic=75A,Vge=15V,
T=25C 2.00 | 2.45
Collector to Emitter Ic=75A,Vge=15V,
Ve Saturation Voltage T;=125C 240 v
1c=75A,Ve=15V,
T=150C 2.50




GD75PIT120C6S

IGBT Module

Switching Characteristics

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units

ta(on) Turn-On Delay Time 531 ns

t Rise Time 96 ns

tacofr 'II:'uIr|n+(_)ff Delay Time Vee=600V,Ic=75A, ggé ns

b R Re=4.7Q,Vee=+15V, ns

Eon Lo [ OMRENIG T=asC 8.95 mJ

0SS

E.q Turn-Off Switching 352 mJ
Loss

ta(on) Turn-On Delay Time 522 ns

t, Rise Time 97 ns

tacofr "I:'ulrln_}Qﬁ Delay Time Vee=600V,Ic=75A, zzlég ns

I e Re=4.70Q,Vee=£15V, ns

Eon urn-Dn SWIEhING | 1i=125°C 10.4 mJ
Loss

E.. Turn-Off Switching 558 mJ
Loss

ta(on) Turn-On Delay Time 525 ns

t Rise Time 103 ns

tacofr "I:'ulrln_}Qﬁ Delay Time Vee=600V,Ic=75A, ggg ns

t e Re=4.7Q,Vee=+15V, ns

Eon urn-Ln SWIREhING | 1i=150°C 13.0 mJ
Loss

E. Turn-Off Switching 6.63 mJ
Loss

Cics Input Capacitance 9.45 nF

Coes Output Capacitance Vee=30V,f=1Mhz, 0.34 nF

Crus Revers_e Transfer Vee=0V 0.23 nF
Capacitance

Vcc=600V,Ic=75A,
Qc Gate Charge Vee=15V 360 nC
tpflO].LS,VGE=15\/,
Isc SC Data T;=125°C,V ¢c=900V, 720 A

Veen<1200V




GD75PIT120C6S

IGBT Module

Diode-inverter T<=25°C unless otherwise noted

Maximum Rated Values

Symbol Description GD75PIT120C6S Units
VRRM Repetitive Peak Reverse Voltage @ T;=25C 1200 \V
I DC Forward Current 75 A
lrrm Repetitive Peak Forward Current t,=1ms 150 A

Characteristics Values

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Diode F q T=25C 1.65 | 2.05
VA V(')Iotaeeor""ar I;=75A,Vee=0V | T=125T 1.65 v
g T=150°C 1.65
T=25C 6.9
Q; Recovered Charge T;=125C 13.1 uC
. T;=150C 15.9
Pmie T;=25C 30
Peak Reverse Vz=600V, =
lrm — T=125C 40 A
Recovery Current | Rg=4.7Q, ——
- T;=150C 45
Vee=-15V { it
R R T=25C 2.30
Erec Eg\e/?rse ecovery Tj=125oc 473 mJ
9 T=1501C 5.97

Diode-rectifier 1.=25C unless otherwise noted

Maximum Rated Values

Symbol Description GD75PIT120C6S | Units

VRrM Repetitive Peak Reverse Voltage @ T;=25C 1600 \Y

Irav) Average On-state Current @ T¢=100C 78 A

. Maximum RMS Current At Rectifier Output 120 A
@ Tc=80C

lesm Surge Forward Current Vg=0V,t,=10ms,T;=45C 1100 A

I’t I’t-value, V=0Vt ,=10ms, T;=45C 6050 A%

Characteristics Values

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Diode Forward _ _1Ene

Ve Vol tage I[=75A T;=150C 1.10 \Y

I Reverse Current | T;=150°C,Vg=1600V 3.0 mA




GD75PIT120C6S

IGBT Module

IGBT—brake-chopper Tc=25"C unless otherwise noted

Maximum Rated Values

Symbol Description GD75PIT120C6S Units
Vces Collector-Emitter Voltage @ T;=25C 1200 Vv
VEs Gate-Emitter Voltage @ T;=25C +30 \Y/
| Collector Current @ T¢=25C 80 A
¢ @ Tc=100C 40
lem Pulsed Collector Current t,=1ms 80 A
Piot Total Power Dissipation @ T;=175C 325 W
Off Characteristics

Symbol Parameter Test Conditions | Min. | Typ. | Max. | Units

Collector-Emitter P
Vierices Breakdown Voltage T725C 1200 v
Collector Cut-Off Vce=Vees, Vee=0V,
lces Current T;=25C 50 | mA
Gate-Emitter Leakage Vee=Vees,Vce=0V,
loes Current T;=25C 400 | nA
On Characteristics
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Gate-Emitter Threshold | 1c=2.4MA,Vce=Vee,
Ve Vol tage T =251 5.0 6.1 7.5 \Y/
1c=40A,Ve=15V,
T=25C 1.80 | 2.25
Collector to Emitter 1c=40A,Ve=15V,
Ve Saturation Voltage T;=125C 2.00 v
|C:4OA,VGE=15V,
T;=150C 2.05




GD75PIT120C6S

IGBT Module

Switching Characteristics

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
ta(on) Turn-On Delay Time 370 ns
t Rise Time 84 ns
tacofr Turn-(_)ff Delay Time V=600V 1.=40A, 334 ns
t; Fall Time Re=24Q.V se=+15V 276 ns
E., [ﬂ;g'on Switching | o5 5.45 mJ
E.q 'Il_'z;r;-Off Switching 591 mJ
ta(on) Turn-On Delay Time 375 ns
t, Rise Time 87 ns
tacofr Turn-fo Delay Time Vee=600V 1.=40A, 350 ns
Eon Jurn-On SWiehing. | 7-125° 6.05 mJ
E.. 'Il_'z;r;-Off Switching 345 mJ
ta(on) Turn-On Delay Time 376 ns
t Rise Time 92 ns
tacofr Turn-fo Delay Time V=600V 1.=40A, 350 ns
E., [z;rs"on Switching | 1150 6.30 mJ
E. [g;g-Off Switching 370 mJ
Cics Input Capacitance 6.24 nF
Coes Output Capacitance Vcee=30V,f=1Mhz, 0.23 nF
Crus Revers_e Transfer Vee=0V 0.15 nF
Capacitance
V=600V, 1:=40A,
Qo Gate Charge Vee=15V 232 nC
tpflO].LS,VGE=15\/,
lsc SC Data T;=125°C,V ¢c=900V, 500 A

Veen<1200V




GD75PIT120C6S

IGBT Module

Diode-brake-chopper Tc=25C unless otherwise noted

Maximum Rated Values

Symbol Description GD75PIT120C6S Units
VRRM Repetitive Peak Reverse Voltage @ T;=25C 1200 \V
I DC Forward Current 40 A
lrrm Repetitive Peak Forward Current t,=1ms 80 A
Characteristics Values
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
iod q T=25C 2.10 | 2.50
Ve Bélota‘;go”"’ar I-=40A Ve=0V | T=125C 2.00 v
T;=150C 1.97
T=25C 25
Q; Recovered Charge T;=125C 4.8 uC
| —40A T;=150C 5.0
Peak Reverse \;R=600V, 1=25C 22
Irm ~ T=125C 26 A
Recovery Current | Rg=24Q, e
Vee=-15V T,--lSE) C 28
T=25C 1.28
B | Eoverse Recovery TEL25C 2.40 m)
T;=150C 2.50
Electrical Characteristics of NTC T.=25C unless otherwise noted
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Ras Rated Resistance 5.0 kQ
AR/R Deviation of Rygg | Tc=100°C,R10:=493.3Q -5 5 %
Pos Power Dissipation 200 | mW
Bas/s0 B-value ?/2(_2352;?;[})([5]25/50(1”2 3375 K




GD75PIT120C6S

IGBT Module

IGBT Module

Symbol Parameter Min. | Typ. Max. | Units
Viso Isolation Voltage RMS,f=50Hz,t=1min 2500 Vv
Lce Stray Inductance 60 nH
Recrseer Module Lead Resistance, Terminal to Chip 4.00 0
Ragscer | @ Tc=25C 2.00 m
Junction-to-Case (per IGBT-inverter) 0.340
Junction-to-Case (per Diode-inverter) 0.569

Reic Junction-to-Case (per Diode-rectifier) 0.545 | KW
Junction-to-Case (per IGBT-brake-chopper) 0.462
Junction-to-Case (per Diode-brake-chopper) 1.061
Case-to-Sink (per IGBT-inverter) 0.288
Case-to-Sink (per Diode-inverter) 0.481

Rocs Case-to-Sink (per Diode-rectifier) 0.461
Case-to-Sink (per IGBT-brake-chopper) 0.391
Case-to-Sink (per Diode-brake-chopper) 0.898

Raocs Case-to-Sink (Conductive grease applied) 0.009 K/W
Maximum Junction Temperature

Timax (inverter, brake) 175 C
Maximum Junction Temperature(rectifier) 150
Operating Junction Temperature

Tiop (inverter, brake) -40 150 T
Operating Junction Temperature(rectifier) -40 125

Tste Storage Temperature Range -40 125 C

Mounting Mounting Screw:M5 3.0 6.0 N.m

Torque

G Weight of Module 300 g




GD75PIT120C6S

IGBT Module

IGBT-inverter Output Characteristics

IGBT-inverter Transfer Characteristics

Vee=15V VCEZZOV
150 — 7 150 T —
..... Tj=25C ' ====-Tj=25C ; /
1 . 0
125 H{——Tj=125°C | ¢ 125 11 I’_ﬁgg i
1) s b ] seeeseees = A
......... Tj=150°C ! J ,’/
! N 4
100 i fd 100 a4
! ' L
Z Il /.’: Z l'l/
o & / / : o & f
! -.' II
l’ /
/ & [}
>0 ,’/ i >0 Il[
,
[
25 / 25
0 0+t
0O 05 1 15 2 25 3 35 5 6 7 8 9 10 11 12 13 14
VCE [V] VGE [V]
IGBT-inverter Switching Loss vs. Ic IGBT-inverter Switching Loss vs. Rg
Vcc=600V,Rc=4.7QQ,Vge=x15V V=600V, Ic=75A,Vge=x15V
40 | | | 35 I -I 1
g | [EonmEwsCl L T EO:ETJ_:_125%
Eoff Tj=125'C 30 4| —_E0fTI=I2S
30 1| Eon,Tj:lSOOC Eon,Tj_—1500C
- - - Eoff,Tj=150"C 25 {7~ "EOMTj=150C b
25 7 e Y| A I N R P
— "/ = 20 +—F— e -
E, 20 E, B e
I W 15
15 ""' "’ "
K ’r/ _ - 10 -7
10 R e o ot-
. e e
Lules e 27
0 0
0 25 50 75 100 125 150 0 10 20 30 40 50
Ic [A] Rg [€2]




GD75PIT120C6S

IGBT Module

IGBT-inverter RBSOA
Module, Rg=4.7Q,Ve=15V,T;=150C

IGBT-inverter Transient Thermal Impedance
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Diode-inverter Forward Characteristics

Diode-inverter Switching Loss vs. I¢
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GD75PIT120C6S

IGBT Module

Diode-inverter Switching Loss vs. Rg

Vcc:600V, ||::75A

Diode-inverter Transient Thermal Impedance
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GD75PIT120C6S

IGBT Module

Diode-brake-chopper Forward Characteristics

NTC Temperature Characteristic
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GD75PIT120C6S

IGBT Module

Equivalent Circuit Schematic
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Package Dimensions

Dimensions in Millimeters
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