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1200V 100A ECPIM 3A IGBT Module

Features
e  Trench Field Stop technology
e  [ow saturation voltage
e  10us Short Circuit current
e  Low turn-off losses ~
e  Positive temperature coefficient
Applications \& ECPIM 3A
e  AC Motor Drives
e  Motion / Servo Drives
e Inverter and Power supplies

Hl Absolute Maximum Ratings Tj=25°C unless otherwise noted

Item Symbol Parameter Conditions Value Units

VRRM Repetitive Peak Reverse Voltage 1900 v

Diode IFAY Forward Current per Diode @ Tj=150 °C, Tc= 100 °C 75 A

Rectifier IFSM Surge Forward Current (Chip level) @ P = 10 ms, half sine wave 960 A
Izt 12t - Value (Chip level) @ tP =10 ms, hall sine wave 3528 A2S

T Operating Junction Temperature *(1) - =40 ~ 150 “C

\CES Collector-Emitter Breakdown Voltage - 1200 v

VGES Gate-Emitter Peak Voltage - + 20 "

IGBT @ T|=150 °C, Tc= 100 °C 100 A

Inverter Ic DC Collector Current @T=150C Tc=5B T - r

IcMm Repetitive Peak Forward Current tp=1ms 200 A

PD Maximum Power Dissipation @Tj=175°C, TCc=100 °C 515 W

Tj Operating Junction Temperature *(2) - 40 ~ 150 o

VRRM Repetitive Peak Reverse Voltage - 1200 v

I DC Forward Current @ Tj=150 "C.,TC =100 "C 100 A

Iriirz:'i:r IFRM Repetitive Peak Forward Current @1t =1ms 200 A
2t @ Ti=125°C, t = 10ms V=0V 600 AZS

T Operating Junction Temperature *(1) - -40 ~ 150 o

CES Collector-Emitter Breakdown Voltage - 1200 A"

VGES Gate-Emitter Peak Voltage - + 20 v

Ic DC Collector Current @ Tj=150"C, Tc=100"C 75 A

Il?-?sl?kL lepulse Repetitive Peak Collector Current @tP=1ms a0 A

PO Maximum Power Dissipation @Tj=180"C,TCc=25°C 280 W

T Operating Junction Temperature *(2) - 40 ~ 150 o

VRRM Repetitive Peak Reverse Voltage - 1200 A"

IF DC Forward Current @ Tj= 150 °C, TC =100 *C 75 A

gir*;i: IERM Repetitive Peak Forward Current @tr=1ms 150 A
Pt @ 1= 125 °C, t= 10ms V=0V 300 AZS

T Operating Junction Temperature *(1) - -40 ~ 150 °C

Tstg Storage Temperature - -A0~125 ‘C

Module Viso Isolation Voltage @ AC 1minute 2500 v

w Weight - 310 g
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B Electrical Characteristics of IGBT and Diode 7j= 25°C unless otherwise noted

o Diode Rectifier Characteristics

Paramater

Test Conditions

Symbal Typ. Unit
lp=75A |, Ty=25°C - 1.95 - )
Ve Forward Voltage
le=T5A , T, =150°C - 1.80 )
Ve=1800V, T,=25°C - - - U
ls Reverse Leakage Current
Ve=1800W, T, =150°C - - 50 A
o IGET-Inverter Characteristics
Symbaol Paramater Test Conditions Min Typ Max Units
BVCES C-E Breakdown Voltage VGE =0V, IC = 250 pA 1200 }
ICES C-E Cut-Off Current VICE =VCES, VGE =0V - _ 10 mA
IGES G-E Leakage Current VGE = VGES, VCE=0V - - + 400 i
VGE(th) G-E Threshold Voltage WGE = VCE, IC = 3.8maA 50 - 7.0 W
VCE{sat) Collectar to Emitiar IC=100A VGE =15V, T|=25°C - 1.65 1.95 W
Saturation Voltage IC =100 A VGE =15V, Tj= 150 *C - 1.85 - W
VGE 315V, VCC = 600 V
ISC Short Current VCE s VCES, Tj = 125, TP < 10us - 300 - A
Cies Input Capacitance - 8.30 - nF
Coes Output Capacitance VCE=25V, VGE=0V - 1.70 - nF
Cres Reverse Transfer Capacitance f=1MHz, T)=25°C - 0.29 - nF
td{on) Tum-0On Delay Time - 125 - ns
ir Rize Time - 30 - ns
i off) Turm-Off Dalay Time T)=125°C. RG=150 - 300 - ns
if Fall Time L =100 nH, VDC = 600 V - 165 - ns
Ean Turn-On Switching Loss VGE ;:1_5 fﬂa :5 W . 240 B mJ
Eoff Turn-Off Switching Loss - 7.50 - m.J
Cn Total Gate Charge - - - nC
Cge Gate-Emitter Charge VGE=15WV~-15V - - - nC
Qge Gate-Collector Charge - - - nC
o Diode-Inverter Characteristics
Symibal Paramater Test Conditions Min Typ Max Uniits
IF =100 A Tj=25*C - 1.70 210 "
WF Diode Forward Voltage VGE = oV Tj=125°C N i} _
trr _ T|=25°C - 105 i} his
Diode Reverse Recovery Time Tj=125°C - - -
- Diode Peak Reverse Recovery IF= 100 A Tj=25°C - 46 i} A
Current diEfdt = 200 Alus Tj=125°C N - -
ar VR =600V T|=25°C - 4.05 - e
" VGE=15V
Diode Reverse Recovery Charnge T)=125°C N - -
Err _ Tj=25°C i 4.50 - m.J
Diode Reverse Recovery Enerngy T)=125°C N R -
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B Electrical Characteristics of IGBT and Diode Tj= 25°C unless otherwise noted

o IGBT-Brake Chopper Characteristics

Symbol Parameter Test Conditions Min Typ Max Units
BVCES C-E Breakdown Voltage VGE =0V, IC = 250 pA 1200 -
ICES C-E Cut-Off Current VCE = VCES,VGE =0V - - 1.0 mA
IGES G-E Leakage Current VGE = VGES, VCE=0V - + 500 nA
VGE(th) G-E Threshold Voltage VGE = VCE, IC = 2.6mA 5.0 - 6.8 v
Collector to Emitter IC=75A, VGE=15V,T|=25°C - 165 [ 195 [ v
VCE(sat) Saturation Voltage IC=7T5AVGE=15V, Tj=125°C - 1.9 - v
VGE =15V, VCC =600 V
IS¢ Short Current VCE < VCES, Tj = 125, TP < 10us - 60 - A
Cies Input Capacitance - 6.000 - nF
Coes Output Capacitance VCE=25V, \f'GE =0V - - - nF
Cres Reverse Transfer Capacitance f=1MHz, Tj=25°C - 0.210 - nF
td{on) Turn-On Delay Time - 110 - ns
tr Rise Time - 28 - ns
td{off) Turn-Off Delay Time Tj=25°C,RG=220 - 270 - ns
i Fall Time L =100 nH, VDC =600 V - 170 - ns
Eon Turn-On Switching Loss VGE ;:1_5;"5;"‘ SV - 2.30 - mJ
Eoff Turn-Off Switching Loss - 5.50 - m.J
Qg Total Gate Charge - 120 - nC
Cge Gate-Emitter Charge VGE=156V~-156V - - - nc
Qge Gate-Collector Charge - - - nC
0 Diode-Brake Chopper Characteristics
Symbol Parameter Test Conditions Min Typ Max Units
IF=75 A Tj=25°C - 1.70 2.10 v
WF Diode Forward Voltage VGE = 0V Tj=125°C - 170 _
trr Dioda Re R T Tj =25°C = 95 - ns
iode Reverse Recovery Time Tj=125C N - -
leseng Diode Peak Reverse Recovery =75 A Tj=25°C 3 15 i A
Current - j=125° - - -
diF/dt = 20004/ps Ti=1287C
ar VR =600 V Tj=25°C - 170 - uc
i VGE=15V
Diode Reverse Recovery Charge Tj=125°C - - -
Err _ Tj=25°C - 3.20 y mdJ
Diode Reverse Recovery Energy Tj=125°C - _ _
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o NTC Thermistor Characteristics

Symbol

Parameter

Test Conditions Min Typ Max Units
R25 Rated resistance TC =25°C - 5.00 k(2
AR/R Deviation of R100 TC=10"C.R100=493 O -5 - 5 %
P25 Power Dissipation TC=25°C - - 20.0 mwW
Basso R z= Ragexp[B s 1/T2-1/(298.15K))] - 3375 -
Bacmg B-Value R = Rycexp[Basaq( 1/T2-1/(298.15K))] - 3411 -
Basiino Rz= RaseXp[Bys i 1/T2-1/{298.15K))] - 3433 -
o Thermal Characteristics
Symbol Parameter Test Conditions Min Typ Max Units
Rthi{J-C) Thermal Resistance (J-C) Junction-to-Case - - 4.80 KW
Rth(C-H) Thermal Resistance (C-H) Case-to-Heatsink - 0.045 - Cw
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Figure1. Output characteristic IGBT,Inverter (typical) Figure2. Output characteristic IGBT,Inverter (typical)
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Figure3. Transfer characteristic IGBT,Inverter (typical) Figured4. Switching losses IGBT Inverter (typical)
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Figuras. Switching losses IGET,Invertar (typical) Figuraé. Transiant thermal impadance IGBT,Invertar
Eun =T (Rg), Ex=f (Ra) Znc=1f(t)
Vee =215V, Ic =40 A, Ve = 600 V
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Figura?. Reverse blas safe operating area IGET, Figureg. Forward characteristic of Diode, Inverter (typical)
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Figure9. Switching losses Diode, Inverter (typical)

Figure10. Switching losses Diode, Inverter (typical)
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Figure11. Transient thermal impedance Diode, Invertar

Figure12. Forward characteristic of Diode, Rectifier (typical)
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Figure13. Output characteristic IGET, Brake-Chopper (typical)
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Figura15. NTC-Thermistor-temperature characteristic (typical)
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Figure14. Forward characteristic of Diode, Brake-Chopper (typical)
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Internal Circuit:
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