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SEMICONDUCTOR

GD15PJT120L2S

1200V/15A PIM in one-package

Features

Low Vcgeary Trench IGBT technology

Low switching loss

10us short circuit capability

Vceary With positive temperature coefficient
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

Equivalent Circuit Schematic
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GD15PJT120L2S

IGBT Module

Absolute Maximum Ratings T¢=25<C unless otherwise noted

IGBT-inverter

Symbol Description Value Unit
Vees Collector-Emitter Voltage 1200 \V
VEs Gate-Emitter Voltage +20 Vv
| Collector Current @ T¢=25C 30 A

¢ @ Tc=100C 15
lem Pulsed Collector Current t,=1ms 30 A
Po Maximum Power Dissipation @ T;=175C 150 W
Diode-inverter

Symbol Description Value Unit
VRrM Repetitive Peak Reverse Voltage 1200 \V
I Diode Continuous Forward Current 15 A
lem Diode Maximum Forward Current t,=1ms 30 A
Diode-rectifier

Symbol Description Value Unit
VRrMm Repetitive Peak Reverse Voltage 1600 Vv
lo Average Output Current 50Hz/60Hz,sine wave 15 A
lrsm Surge Forward Current Vg=0V,t,=10ms,T;=45C 270 A
I°t I°t-value,Vg=0V},=10ms, T;=45°C 360 A’s
IGBT-brake

Symbol Description Value Unit
Ves Collector-Emitter Voltage 1200 \V
VEs Gate-Emitter Voltage +20 Vv
| Collector Current @ Tc=25C 20 A

c @ Tc=100°C 10
lem Pulsed Collector Current t,=1ms 20 A
Po Maximum Power Dissipation @ T;=150°C 121 W
Diode-brake

Symbol Description Value Unit
VRrM Repetitive Peak Reverse Voltage 1200 \V
I Diode Continuous Forward Current 10 A
lem Diode Maximum Forward Current t,=1ms 20 A
Module

Symbol Description Value Unit
T Maximum Junction Temperature(inverter) 175 e

Jmax Maximum Junction Temperature(brake,rectifier) 150
T Operating Junction Temperature(inverter,rectifier) -40 to +150 C

1P Operating Junction Temperature(brake) -40 to +125
Tste Storage Temperature Range -40 to +125 C
Viso Isolation Voltage RMS,f=50Hz,t=1min 2500 Vv




GD15PJT120L2S

IGBT Module

IGBT-inverter Characteristics T.=25C unless otherwise noted

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ic=15A,V¢ee=15V,
T=050C 1.85 | 2.30
Collector to Emitter Ic=15A,Vge=15V,
Veesn | saturation Voltage T;=125°C 215 v
Ic=15A,Ve=15V,
T=150°C 2.25
Gate-Emitter Threshold | 1c=0.48MA,V =V,
Vet Vol tage T=25°C 5.2 5.8 6.4 V
Collector Cut-Off VCE:VCE51VGE:OV|
lces Current T=25C 10 | mA
Gate-Emitter Leakage Vee=Vees,Vce=0V,
loes Current T=25C 400 | nA
Rgint Internal Gate Resistance / Q
Cies Input Capacitance Vee=25V f=1MHz, 0.89 nF
C Reverse Transfer Ny, 0.03 nE
res Capacitance GE '
Qc Gate Charge Vee=-15...+15V 0.12 uC
ta(on) Turn-On Delay Time 55 ns
t Rise Time 59 ns
tacot) Turn-_Off Delay Time V=600V, Ic=15A. 195 ns
t; Fall Time - _ 145 ns
Turn-On Switchin Re=39Q, Vee=1%V,
Eon g T=25C 1.29 mJ
Loss
E.q Turn-Off Switching 0.84 mJ
Loss
ta(on) Turn-On Delay Time 55 ns
t Rise Time 65 ns
tacofn) Turn-(_)ff Delay Time Vee=600V, Ic=15A, 275 ns
t; Fall Time - _ 190 ns
Turn-On Switchin Re=39Q, Vee=1%V,
Eon 9 T=125°C 1.76 mJ
Loss
E. Turn-Off Switching 119 mJ
Loss
tacon) Turn-On Delay Time 55 ns
t Rise Time 65 ns
tacofr Turn-fo Delay Time Vee=600V, Ic=15A, 280 ns
t; Fall Time R.=390. V.= +15V 215 ns
Turn-On Switching G BT
Eon Tj—150 C 1.96 mJ
Loss
E.. Turn-Off Switching 134 mJ
Loss
tpflO].LS,VGE=15\/,
Isc SC Data T,-=150°C ,VCC:800V, 55 A

Veem<1200V




GD15PJT120L2S

IGBT Module

Diode-inverter Characteristics T.=25C unless otherwise noted

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
. Ir=15A,Ve=0V,T;=25C 2.05 | 2.50
Ve Séloge eFO”"’ard 1;=15A,Ve=0V,T;=125C 2.00 v
g Ir=15A,Vee=0V,T;=150C 2.00
Q; Recovered Charge 1.3 uC
| Peak Reverse Vg=600V,I=15A, 13 A
RM Recovery Current | -di/dt=850A/ps,Vge=-15V
E... Reverse Recovery | Tj=25C 0.60 mi
Energy
Q; Recovered Charge 2.2 uC
| Peak Reverse Vg=600V,I=15A, 15 A
RM Recovery Current | -di/dt=850A/ps,Vge=-15V
E... Reverse Recovery | T;=125C 110 mJ
Energy
Q; Recovered Charge 2.4 uC
| Peak Reverse V=600V, I=15A, 15 A
RM Recovery Current | -di/dt=850A/ps,Vge=-15V
E... Reverse Recovery | T;=150C 122 mJ
Energy
Diode-rectifier Characteristics T.=25°C unless otherwise noted
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Diode Forward _ _ _1Ene
Ve Vol tage [=15A,Vee=0V,T;=150C 0.96 \Y
I Reverse Current T;=150"C,Vr=1600V 1.0 mA




GD15PJT120L2S

IGBT Module

IGBT-brake Characteristics T.=25C unless otherwise noted

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
IC:]-OAaVGE:]-S\/a
v Collector to Emitter T=25C 245 | 290 v
CEGa) | Saturation Voltage 1c=10A,Vge=15V, 975
T;=125C '
Gate-Emitter Threshold | 1c=125uA, V=V,
Ve Vol tage T=25C 4.4 5.0 6.0 V
Collector Cut-Off Vce=Vees,Vee=0V,
lees Current T=25C 10 | mA
Gate-Emitter Leakage Vee=Vaes, V=0V,
loes Current T=25C 400 | nA
Rgint Internal Gate Resistance / Q
Cies Input Capacitance Vee=25V f=1MHz, 0.80 nF
C Reverse Transfer V=0V 0.03 nE
res Capacitance CE '
Qc Gate Charge Vee=15V 48 nC
ta(on) Turn-On Delay Time 172 ns
t Rise Time 55 ns
tacofn Turn-fo Delay Time V=600V 1c=10A, 189 ns
t; Fall Time - - 312 ns
Turn-On Switchin Re=100Q,Vee=£15V,
Eon g Tj=25C 2.34 mJ
Loss
E. Turn-Off Switching 0.74 mJ
Loss
ta(on) Turn-On Delay Time 176 ns
t Rise Time 58 ns
tacofn Turn-fo Delay Time V=600V, Ic=10A, 199 ns
t; Fall Time - - 443 ns
Turn-On Switchin Re=1000,Vee=£15V,
Eon L g T=125C 2.71 mJ
0SS
Turn-Off Switching
Eof LoSs 0.98 mJ
tp<10ps,Vee=15V,
Isc SC Data Tj:125oc ,VCC:900V, 72 A

Veem<1200V




GD15PJT120L2S

IGBT Module

Diode-brake CharacteristiCS T.=25C unless otherwise noted

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
v Diode Forward I.=10A,Vee=0V, T;=25C 1.85 | 2.30 v
F Vol tage Ir.=10A,Vee=0V,T;=125C 2.05
Q; Recovered Charge 0.98 uC
| Peak Reverse Vr=600V,I=10A, 6.8 A
RM Recovery Current | -di/dt=190A/ps,Vge=-15V '
E... Reverse Recovery | T;=25C 0.36 mi
Energy
Q; Recovered Charge 1.51 uC
| Peak Reverse Vg=600V,I=10A, 8.0 A
RM Recovery Current | -di/dt=190A/ps,Vge=-15V '
E... Reverse Recovery | Tj=125C 0.53 mi
Energy
NTC CharacteristiCS T.=25°C unless otherwise noted
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Rys Rated Resistance 5.0 kQ
AR/R Deviation of Ry Tc=100°C ,R100=493.3Q -5 5 %
Pos Power Dissipation 200 | mW
) Ro=RoseXp[Bas/so(1/T2-
Boss0 B-value 1/(29815K))] 3375 K
Module Characteristics T.=25C unless otherwise noted
Symbol Parameter Min. | Typ. Max. | Unit
Lce Stray Inductance 30 nH
Recrseer Module Lead Resistance, Terminal to Chip 288 mQ
Junction-to-Case (per IGBT-inverter) 0.911 | 1.002
Junction-to-Case (per Diode-inverter) 1.778 | 1.956
Reic Junction-to-Case (per Diode-rectifier) 1.110 | 1.221 | K/W
Junction-to-Case (per IGBT-brake-chopper) 0.935 | 1.028
Junction-to-Case (per Diode-brake-chopper) 1592 | 1.751
Case-to-Sink (per IGBT-inverter) 0.902
Case-to-Sink (per Diode-inverter) 1.760
Rocs Case-to-Sink (per Diode-rectifier) 1.099 K/W
Case-to-Sink (per IGBT-brake-chopper) 0.925
Case-to-Sink (per Diode-brake-chopper) 1.576
Rocs Case-to-Sink 0.058 K/W
F Mounting Force Per Clamp 20 50 N
G Weight of Module 24 g
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Fig 1. IGBT-inverter Output Characteristics

Fig 2. IGBT-inverter Transfer Characteristics

7

| |
V=600V
Re=390 y
Vee=+15V ’
T=150°C ;
4
'/
I’I
I”
EON I'
,/' /
e "
< ] Eorr
A
5 10 15 20 25
Ic [A]

30

9 I I I
VCC:6OOV ,'
8 11 1c=15A
VGE:i]'SV ,’,
777 171501C
6 v
E 5 EON // 4
w 4
3
2 4 Eorr
1
0

0 50 100 150 200 250 300 350 400

Rg [€]

Fig 3. IGBT-inverter Switching Loss vs. I¢

Fig 4. IGBT-inverter Switching Loss vs. Rg




GD15PJT120L2S IGBT Module
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Fig 7. Diode-inverter Forward Characteristics Fig 8. Diode-inverter Switching Loss vs. I¢




GD15PJT120L2S IGBT Module
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Fig 9. Diode-inverter Switching Loss vs. Rg

Fig 10. Diode-inverter Transient Thermal Impedance
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Fig 11. Diode-rectifier Forward Characteristics

Fig 12. IGBT-brake-chopper Output Characteristics
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Fig 13. Diode-brake-chopper Forward Characteristics Fig 14. NTC Temperature Characteristic




GD15PJT120L2S IGBT Module

Circuit Schematic
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Package Dimensions

Dimensions in Millimeters
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