DC4stianas GPK75PI120D6T4

1200V/75A PIM

Features:
® 1200V75A,VCE(sat)(typ.)=2.10V 4
® |ower losses and higher energy ' g A >
® Excellent short circuit ruggedness X
® 62mm PIM module ’)

General Applications:
Daxin’s IGBTs offer lower losses and higher energy

. . . . Y 3 i
for application such as motor drive ,inverter and other . . . ’ / ’
soft switching applications. i

Equivalent Circuit Schematic

IGBT,Inverter
Maximum Ratings of IGBT
Vces Collector to Emitter Voltage 1200 V
VGEs Continuous Gate to Emitter Voltage +30 \Y%
Tc=25°C 150
Ic Continuous Collector Current A
Tc=100°C 75
lem Pulse Collector Current Ty =150°C 150 A
Po Maximum Power Dissipation (IGBT) %C: 12558% 510 W
tsc Short Circuit Withstand Time >10 VS
T, Maximum IGBT Junction Temperature 150 °C
Tiop Maximum Operating Junction Temperature Range -40 to +150 °C
Tstg Storage Temperature Range -40 to +125 °C

Absolute Maximum Ratings of Freewheeling Diode

VRRM Repetitive Peak Reverse Voltage Preliminary Data 1200 V
Diode Continuous Forward Current Tc=25°C 150

* Diode Continuous Forward Current Tc=100°C 75 A

lEm Diode Maximum Forward Current 150 A
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Electrical Characteristics of IGBT at Ty = 25°C (Unless Otherwise Specified)

Parameter Test Conditions Min Typ Max Unit
BVces Collector to Emitter Breakdown Vee= 0V, Ic= 1ImA 1200 Vv
Voltage
lces Collector to Emitter Vee = 0V.Vee = Vees 1 mA
Leakage Current
lces Gate to Emitter Leakage Current | Vee = 30V, Vce = 0V 200 nA
VGE(th) Gate Threshold Voltage lc = 1mA, Vce = Vet 45 57 V
Ty=25°C 2.10 2.30
VoEsat) Collector to Emitter Saturation | lc = 75A, Vv
Vee = 15V
Voltage (Module Level) GE T, = 125°C 250
Switching Characteristics of IGBT
Ty =25°C 25
td(on) Turn-on Delay Time ns
Ty=125°C 30
Ts=25°C 40
tr Turn-on Rise Time ns
Ty=125°C 45
Ty =25°C 320
ta(of) Turn-off Delay Time ns
Vee = 600V Ts=125°C 350
Ic = 75A
Re =10Q Ty =25°C 160
tf Turn-off Fall Time Vee = 15V ns
Inductive Load Ty=125°C 180
Ts=25°C 5.5
Eon Turn-on Switching Loss mJ
Ty=125°C 7.5
Ts=25°C 5.1
Eoff Turn-off Switching Loss mJ
Ty =125°C 8.5
Qq Total Gate Charge Tys=25°C 680 nC
. f =1M; Ao
Rgint Integrated gate resistor Vpp = 1V Ty=25°C 25 Q
Cles Input Capacitance Ty=25°C 5.9
VcEe = 25V
Coes Output Capacitance Vee = 0V Ty =25°C 0.92 nF
C Reverse Transfer f=1MHz T, = 25°C 053
res Capacitance . )
Reuc Thermal Resistance, Junction-to-Case (IGBT) 0.245 °C/IW
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Electrical and Switching Characteristics of Freewheeling Diode

I = 75A Ty =25°C 1.90 2.20
VE Diode Forward Voltage | 7oA, \%
Vee =0V T,=125°C 1.90
_ Ty =25°C 150
Diode Reverse Recovery
trr Time ns
T,=125°C 270
Diode Peak R Ty =25°C 90
iode Peak Reverse
r Recovery Current IF = 75A, s A
di/dt = 1200A/us, |T.=125°C 100
Vir= 6OOV,
Diode R R Ty =25°C 7.00
iode Reverse Recovery
Qr Charge uc
T,=125°C 11.50
Diode R R Ty =25°C 2.30
E, L iode Reverse Recovery mJ
nergy
T,=125°C 4.30
ReJc Thermal Resistance, Junction-to-Case (Diode) 0.63 °C/IW
Diode, Rectifier
Maximum Rated Values
VRRM Repetitive Peak Reverse Voltage Ty =25°C 1800 \%
IFRMSM Maximum RMS forward current per chip Tc =80T 75
A
IRMSM Maximum RMS current at rectifier output Tc=80C 150
lesm Surge Current @t,=10 ms T,=25C 840 A
1%t I’t - value T;=25C 3528 As
Electrical Characteristics of Diode
Ty=25°C 1.05
VE Diode Forward Voltage IF = 75A \%
Ts=125°C 0.85
Ir Reverse current Ty=125°C 1.0 mA
ReJc Thermal Resistance, Junction-to-Case (Diode) 0.65 °C/IW
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IGBT,Brake-Chopper
Maximum Ratings of IGBT

Vces Collector to Emitter Voltage 1200 V

VGEs Continuous Gate to Emitter Voltage +30 \%
Tc =25°C 100

Ic Continuous Collector Current A
Tc =100°C 50

lcm Pulse Collector Current Ty =150°C 100 A

. o Tc = 25°C,

Ppo Maximum Power Dissipation (IGBT) T, = 150°C 365 w

tsc Short Circuit Withstand Time > 10 ps

Ty Maximum IGBT Junction Temperature 150 °C

Tiop Maximum Operating Junction Temperature Range -40 to +150 °C

Tstg Storage Temperature Range -40 to +125 °C

Electrical Characteristics of IGBT at T, = 25°C (Unless Otherwise Specified)

Parameter Test Conditions Min Typ Max Unit
BVees Collector to Emitter Breakdown Vee= 0V, lo= 1ImA 1200 Y
Voltage
lces Collector to Emitter Ve = OV.Vee = Voes 1 mA
Leakage Current
lces Gate to Emitter Leakage Current Vee = #30V, Vce =0V 200 nA
Ve | Gate Threshold Voltage Ic = 1mA, Vce = Vee 4.5 57 \
Ty =25°C 2.10 2.30
VoEsa) Collector to Emitter Saturation | lc = 50A, Vv
Vee = 15V
Voltage (Module Level) GE T, = 125°C 250
Switching Characteristics of IGBT
Ty =25°C 20
ta(on) Turn-on Delay Time ns
Ty =125°C 25
Ty =25°C 40
tr Turn-on Rise Time Vce = 600V ns
Ic = 50A Ty =125°C 45
Re =13Q
Vee= 15V Ty =25°C 300
ta(of) Turn-off Delay Time Inductive Load ns
Ty=125°C 330
Ty =25°C 160
tf Turn-off Fall Time ns
Ty =125°C 180
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Turn-on Switching Loss Ty=25°C 450
Eon mJ
\Vce = 600V Ts=125°C 6.50
Ic = 50A
Re = 13Q Ts=25°C 4.20
Eox Turn-off Switching Loss | Vee = £15V mJ
Inductive Load Ty =125°C 6.10
Qq Total Gate Charge Ty=25°C 430 nC
. f =1M; — oKo
Rgint Integrated gate resistor Vpp = 1V T, =25°C 2.2 Q
Cies Input Capacitance Ty =25°C 3.80
Vce = 25V
Coes Output Capacitance Vee = 0V Ty =25°C 0.51 nF
Reverse Transfer f= IMHz
Cres Capacitance Ty=256°C 0.33
Reauc Thermal Resistance, Junction-to-Case (IGBT) 0.343 °CIW
Diode,Brake-Chopper
Maximum Rated Values
VRRM Repetitive Peak Reverse Voltage Preliminary Data 1200 \%
Tc=25°C 100
I Diode Continuous Forward Current A
Tc =100°C 50
lFm Diode Maximum Forward Current 100 A
Electrical and Switching Characteristics of Freewheeling Diode
= 50A Ts=25°C 1.90 2.20
VE Diode Forward Voltage |~ ’ \%
Vee =0V T, = 125°C 1.90
. Ty =25°C 110
Diode Reverse Recovery
trr Time ns
T,=125°C 250
Diode Peak R Ts=25°C 85
iode Peak Reverse
i Recovery Current Ir = 50A, R A
di/dt = 1200A/us, |T.=125°C 100
Vir= GOOV,
Diode R R Ts=25°C 5.5
iode Reverse Recovery
Qn Charge uc
T,=125°C 9.50
Diode R R Ts=25°C 1.80
E, E iode Reverse Recovery mJ
nergy
T,=125°C 3.70
Reasc Thermal Resistance, Junction-to-Case (Diode) 0.652 °C/IW
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NTC - Thermistor
Characteristic Values

R2s Tc=25°C 5 KQ
AR/R Tc = 100°C,R100=4930Q +5 %
Pa2s Tc=25°C 50 mw
Boas/s0 R2 =Rasexp[Ba2s/50(1/T2-1/(298.15K)] 3375 K
B2s/so R2 =R2sexp[Ba2s/g0(1/T2-1/(298.15K)] 3410 K

Module Characteristics

Parameter Min. Typ. Max. Unit
_ Isolation Voltage

Viso (All Terminals Shorted),f = 50Hz, 1minute 2500 v

Recs Case-To-Sink(Conductive Grease Applied) 0.1 °C/W

M Mounting Screw: M5 3.0 6.0 N-m

G Weight 300 g

n www.daxin-semi.com Rev2 2022



Ic (A)

X

& #rF F A RAE]

Daxin Semiconductor Co.,Ltd.
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Fig 1. Output characteristic IGBT,
Ic=f(Vce),VGE=15V
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Fig 3. Transfer characteristic IGBT
Ic=f(VGE),Vce=20V
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Fig 2. Output characteristic IGBT,
Ic=f(VcE), Tj=125C
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Fig 4. Switching losses IGBT, Eon=f(Ic),Eof=f(lc),
Vee=%15V,Rcon=4.7Q,Rco=4.7Q,Vce=600V

www.daxin-semi.com

Rev2 2022



IC (A)

DC4stianas GPK75PI120D6T4

20 . . 1
Eon, Tj=125°C ——— Z thJC: IGBT
-------- Eoff, Tj=125°C
16 PR
///
/ 0.1 o
12 fr o - .
= | =
3 <
= =3
<,
<
8 N
0.01
/I
/
/
4 /
0 0.001
0 10 20 30 40 50 0.001 0.01 0.1 1 10
t(s)
Rg (Q)
Fig 5. Switching losses IGBT, Eon=f(Ra),Eof=f(Ra), Fig 6. Transient thermal impedance IGBT , Zthjc=f(t)
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Fig 7.Rreverse bias safe operating area IGBT,

Fig 8. Forward characteristic of Diode ,
Ic=f(Vce),Vee=£15V,Rco=4.7Q, Tvj=125C

IF=f(VF)
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Fig 9. Switching losses Diode, Fig 10. Switching losses Diode,
En=f(IF),,Rcon=4.7Q,Vce=600V Ern=f(Ra),IF=75A,Vce=600V
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Fig 11.NTC-Thermistor-temperature
characteristic(typical)
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Internal Circuit:

o 30/31/32 26/77—+¢ '
17
! I ty
¥ B 1 ol ‘I{]t?| BJ
b—01/2 $—03/4 ¢—5/0 28/29 8/9 "2 16715 9
il i i
ZBJ 220| 20?' 18J 1

o 33/3L735  24/25%¢ © 19

|
=

21
Package Dimension
Dimensions in Millimeters
3 Y
tn
m
| | E—
T 1 2 J%
2l g
I ; I i $2.5-01
' $2.1-0.05
12205 Y 21
11020.15 ) |
107202 S
(¥a)
94.5£0.2 —
T
S B mE AR ToY L= 2
mrr— N\ MmO X
/< \ ;Hﬁg 126 252C | 232221 m‘l&L >\ 6.2
sy N\
XiR Nl 138335
al | . 2| - 5 34525
REIEE & ol = ——30.715
o~ & S |
°|8| x| 3R i 106.9+0.3 S e 19.285
A K =H—15.475
I , 75.2+0.3 , ] 11,665
A iz
/4731 I\ 121
e )
N | 1 T 1 1 T 171 T 1 I
w no [FaN¥gl [Fa Nyl [Tal¥g) [Fa N ey (YAl "a Nl [¥g)
3 S8 I SR =R 2R S
= TR 2 4% SE% 295 =

www.daxin-semi.com Rev2 2022





