GD15PIK120C5S

IGBT Module

GD15PIK120C5S

Molding Type Module

1200V/15A PIM in one-package

Features

10ps short circuit capability

Vcrsary With positive temperature coefficient
Square RBSOA

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

IGBT

Preliminary




GD15PIK120C5S

IGBT Module

IGBT-inverter Tc=25°C unless otherwise noted

Maximum Rated Values

Symbol Description GD15PIK120C5S Units
VcEs Collector-Emitter Voltage @ Tj=25C 1200 A"
VGes Gate-Emitter Voltage +20 A%

I Collector Current @ Tc=25C 30 A
¢ @ Tc=80C 15

Iem Pulsed Collector Current  t,=1ms 30 A

Piot Total Power Dissipation @ Tj=150C 154 W

Tsc Short Circuit Withstand Time @ T=150C 10 us

Off Characteristics

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
v Collector-Emitter Te5°C 1200 v

(BRICES Breakdown Voltage !

Vee=Vers, V=0V,
Ices Collector Cut-Off Current cE i CES, TGE 5.0 mA
Tj:25 C
Gate-Emitter Leak V6e=VaEes, Vce=0V,
IGES ate-cmtter Leakage GE c GES» Y CE 200 nA
Current T;=25C
On Characteristics
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Gate-Emitter Threshold 1c=250uA,Vce=VgE,
VGE(m) ¢ . A VeemVor 4.0 5.4 6.0 \Y%
Voltage T;=25C
Ic=15A,Vge=15V,
. N 2.55 | 2.95
Collector to Emitter T;=25C
VE(sat) : v
Saturation Voltage I=15A,Vge=15V, 596
T=125°C '
Switching Characteristics
Symbol Parameter Test Conditions Min. | Typ. Max. | Units
Turn-On Switching
Eon 1.30 m]
Loss Vec=600V,Ic=15A,
Turn-Off Switching Rg=22Q,Vge=£ 15V,
Eosr . 0.90 mJ
Loss T;=25C
Eiot Total Switching Loss 2.20 mJ
Turn-On Switching
Eon 1.70 m]
Loss VCC:6OOV,IC:1 SA,
Turn-Off Switching Rc=22Q,Vge=£ 15V,
Eotr \ 1.25 mJ
Loss T=125C
Eiot Total Switching Loss 2.95 mlJ




GD15PIK120C5S

IGBT Module

td(on) Turn-On Delay Time 50 ns
- - Vcc=600V,I=15A,
t; Rise Time 50 ns
{ Turn-Off Delay Ti Re220, V= 15, 300
d(off) urn- : clay lime Tj:125 ‘C ns
ty Fall Time 220 ns
Cics Input Capacitance 1285 pF
Coes Output Capacitance V=30V, f=1Mhz, 280 pF
Reverse Transfer V=0V
Cres . 35 pF
Capacitance
Tpg 1 OMS,VGEZI SV,
Isc SC Data T=125C, V=900V, TBD A
Veem< 1200V
DIODE-inverter Tc=25°C unless otherwise noted
Maximum Rated Values
Symbol Description GD15PIK120C5S Units
VrrM Collector-Emitter Voltage @ T=25C 1200 A%
I DC Forward Current @ Tc=25C 25 A
f @ Tc=80C 15
Irrm Repetitive Peak Forward Current t;=1ms 30 A
I’t ’t-value,Vg=0V, t,=10ms, T;=125C 60 A’s
Characteristics Values
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Diode Forward T=25C 2.27
VF IF:1 SA,VGE:OV N Vv
Voltage Ti=125C 2.05
. Diode Reverse Tj=25C 19
T . ns
Recovery time T=125C 22
: I=15A, :
Diode Peak T;=25C 16
I R R Vr=600V, A
RM CYERE RECOVE | di/dt=-400A/us, | T=125°C 15
Current
VGE:' 15V N
Reverse Recovery T;=25C 0.5
Erec mJ
Energy T=125C 1.2




GD15PIK120C5S

IGBT Module

DIODE-rectifier Tc=25°C unless otherwise noted

Maximum Rated Values

Symbol Description GD15PIK120C5S Units
VRRM Collector-Emitter Voltage @ T;=25C 1700 A%
Irav) DC Forward Current @ Tc=80C 15 A

Forward Current RMS Maximum Per Diode
Ik rMsM . 20 A
@ TC:80 C

Irsm Surge Forward Current Vg=0V,t,=10ms,T{=45C 270 A
I’t I’t-value, Vg=0V,t,=10ms, Tj=45C 360 A’s
Characteristics Values

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

Diode Forward T;=25C 1.24
VF IF:1 5A o \Y
Voltage T=125C 1.19

Iz Reverse Current T;=25C,Vg=1700V 0.01 mA
IGBT-b rake-choppe I’ T=25°C unless otherwise noted
Maximum Rated Values

Symbol Description GD40PIK120C5S Units
VcEs Collector-Emitter Voltage @ Tj=25C 1200 A"
VGes Gate-Emitter Voltage +20 A%

I Collector Current @ Tc=25C 30 A

¢ @ Tc=80C 15
Iem Pulsed Collector Current  t,=lms 30 A
Piot Total Power Dissipation @ Tj=150C 187 W
Tsc Short Circuit Withstand Time @ T=150C 10 us
Off Characteristics

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
v Collector-Emitter Te5°C 1200 v
(BRICES Breakdown Voltage !
Ver=Vers, Voe=0V,
Ices Collector Cut-Off Current cE i CES, TGE 1.0 mA
Tj:25 C
Gate-Emitter Leak Vse=VgEes, Vee=0V,
IGES ate-cmtier Leakage GE c GES> Y CE 200 nA
Current T;=25C




GD15PIK120C5S IGBT Module
On Characteristics
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Gate-Emitter Threshold Ic=250uA,VcE=VaE,
VGEn) ¢ i AL Veem Ve 4.0 5.4 6.0 \Y%
Voltage T=25C
I=15A,Vge=15V,
. N 2.55 | 2.95
Collector to Emitter T;=25C
VE(sat) ) v
Saturation Voltage I=15A,Vge=15V, 506
T=125°C '
Switching Characteristics
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Turn-On Switching
Eon 1.30 mJ
Loss Vec=600V,I=15A,
Turn-Off Switching Rg=22Q Vge=£ 15V,
Eosr . 0.90 mJ
Loss T;=25C
Eiot Total Switching Loss 2.20 mJ
Turn-On Switching
Eon 1.70 mJ
Loss VCC:600\/,IC:1 SA,
Turn-Off Switching Rg=22Q,Vge=E 15V,
Eofr . 1.25 mJ
Loss T=125C
Eiot Total Switching Loss 2.95 mlJ
td(on) Turn-On Delay Time 50 ns
. . VCC:600V,IC:1 SA,
t, Rise Time 50 ns
{ Turn-Off Delay Ti R224, Vo= 15V, 300
d(off) urn- : clay lime Tj:125 ©C ns
ty Fall Time 220 ns
Cics Input Capacitance 1285 pF
Coes Output Capacitance V=30V, f=1Mhz, 280 pF
Reverse Transfer V=0V
Cres . 35 pF
Capacitance
Tpg 1OMS,VGE:1 5\/,
Isc SC Data Ti=125C, V=900V, TBD A
Veem< 1200V




GD15PIK120C5S IGBT Module

DI ODE-brake-ChOpper Tc=25°C unless otherwise noted

Maximum Rated Values

Symbol Description GD15PIK120C5S Units
VrrM Collector-Emitter Voltage @ T;=25C 1200 A%
Ir DC Forward Current @ Tc=25C 20 A

@ Tc=80C 10
IrrMm Repetitive Peak Forward Current t;=Ims 20 A
I’t I’t-value, Vg=0V, t,=10ms, T;=125C 20 A’s

Characteristics Values

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Diode Forward T=25C 2.47

VF IF: 1 OA,VGEZOV N \Y%
Voltage T=125C 2.25

9 Diode Reverse Tj=25C 1.0 c

' Recovered charge L—10A Ti=125C 1.8 .

Diode Peak e T=25°C 14

I R R Vr=600V, A

RM CVEIRE RECOVE | di/dt=-400A/us, | T=125°C 15
Current
VGE:' 15V N

Reverse Recovery T;=25C 0.26

Erec - mJ
Energy Ti=125C 0.56

Electrical Characteristics of NTC T.=25°C unless otherwise noted

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Rys Rated Resistance 5.0 kQ
AR/R Deviation of Rigg | Rj90=493.3Q2 -5 5 %
Pys Power Dissipation 20.0 | mW
Bong Bovalue Ro=Rysexp[Bas/s0(1/T2-1/(298.1 1375 K

5K))]




GD15PIK120C5S IGBT Module
IGBT Module
Symbol Parameter Min. | Typ. | Max. | Units
Viso Isolation Voltage RMS,f=50Hz,t=1min 2500 A%
Lcg Stray Inductance 60 nH
Module Lead Resistance, Terminal to Chip
Rec+ee: . 4.00 mQ
@ Tc=25C
Junction-to-Case (per IGBT-inverter) 0.81
Junction-to-Case (per DIODE-inverter) 1.23
Rojc Junction-to-Case (per DIODE-rectifier) 145 | KI'W
Junction-to-Case (per IGBT-brake-chopper) 0.67
Junction-to-Case (per DIODE-brake-chopper) 1.59
Rocs Case-to-Sink (Conductive grease applied) 0.02 K/W
T; Maximum Junction Temperature 150 T
Tsta Storage Temperature Range -40 125 C
Mounting .
Mounting Screw:M5 3.0 6.0 N.m
Torque
G Weight of Module 175 g




GD15PIK120C5S IGBT Module
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Fig 1. IGBT-inverter Output Characteristics Fig 2. IGBT-inverter Transfer Characteristics
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Fig 3. IGBT-inverter Switching Loss vs. I¢

Fig 4. IGBT-inverter Switching Loss vs. Rg




GD15PIK120C5S IGBT Module
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Fig 7. Diode-inverter Forward Characteristics  Fig 8. Diode-inverter Switching Loss vs. I¢




IGBT Module

GD15PIK120C5S
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Fig 9. Diode-inverter Switching Loss vs. Rg  Fig 10. Diode-inverter Transient Thermal Impedance
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Fig 12. IGBT-brake Output Characteristics
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Fig 11. Rectifier Forward Characteristics




GD15PIK120C5S IGBT Module
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Fig 13. Diode-brake Forward Characteristics
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GD15PIK120C5S IGBT Module

Equivalent Circuit Schematic
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