CTGM100BE120L5H
1200V 100A IGBT Discrete

COT SiElF

Descriptions

This is 1200V 100A IGBT Power Module in a Isolation Type Package

Vce=1200V Ic=100A

Low Vce(sat

Vcesat With positive temperature coefficient
Maximum junction temperature 175°C

Isolation Type Packagee

Application

® The inverter
® Motor control and drives

Package Type & Internal Circuit
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L5 Internal Circuit

Maximum Rated Values (IGBT Inverter)

Symbol Parameter Conditions Ratings Unit
Vces Collector-emitter voltage VEC=0 V,IC=1 mA,Tvj=25 'C 1200
lo Continuous Collector Current TC=100 C 100 A
lcrm Peak Collector Current ICRM=2IC 200 A
Vees Gate-Emitter Voltage Tvj=25 C 30 v
Pot Total Power Dissipation TC=25 C,Tvjmax=150 ‘C 430 w
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COT SiElF

CTGM100BE120L5H
1200V 100A IGBT Discrete

Characteristics Values (IGBT Inverter)

Symbol Parameter Conditions Min. Typ. Max. Unit
Vv l.=100A, Vge=15V, T,;=25 °C 1.8 23 \%
CEGa) | Collector-Emitter Saturation Voltage
lc=100A, Vee=15V, T,;=150 °C 2.0 27 \Y
Veew | Gate Threshold Voltage 6=5.0 MA Vee=Vee, Ty= 25 °C 5.2 6 65 | V
Ices Collector-Emitter Cut-off Current Vee=1200 V, Vge=0V, T,;=25 °C 20 A
laes Gate-Emitter Leakage Current Vce=0V, Vge=15V, T,;=25 °C 200 nA
g Integrated gate resister ; 4.2 ; Q
Ces Input Capacitance . 9.65 ) nF
Coes Output Capacitance Vee = 25V, Ve = OV, f ) 492 ) pF
= 1TMHZ
Cires Reverse Transfer Capacitance ) 328 ) pF
ta(on) Turn-on Delay Time, Inductive Load 106 ns
t, Rise Time, Inductive Load 40 ns
Ic=100 A,Vce=600 V
tacorn Turn-off Delay Time, Inductive Load 330 ns
VGE= 15V
t Fall Time, Inductive Load Re= 20 240 ns
Eon Turn-on Energy Loss per Pulse Ty=25°C 26 mJ
Eof Energy Loss per Pulse 8.3 mJ
ta(on) Turn-on Delay Time, Inductive Load 120 ns
t, Rise Time, Inductive Load 43 ns
Ic=100 A,Vce=600 V
taofn Turn-off Delay Time, Inductive Load 421 ns
VGE= 15V
t Fall Time, Inductive Load Rs=2Q 327 ns
Eon Turn-on Energy Loss per Pulse Ty=150 °C 5.1 mJ
Eon Energy Loss per Pulse 14.9 mJ
Rinuc Thermal resistance, junction to case per IGBT 0.29 KIW
Tyiop Temperature under switching conditions -40 150 °C
Vee €15V, Ve =600V
Isc SC data Veemax = Vees -Lsce -di/dt 400 A
tp <10 ps, Ty; = 150 °C
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COT SiElF

CTGM100BE120L5H
1200V 100A IGBT Discrete

Maximum Rated Values (Diode Inverter)

Symbol Parameter Conditions Min. | Typ. Max. | Unit
Vierm Repetitive Peak Reverse Voltage | T,=25°C 1200 v
k Continuous DC Forward Current | T.=100 °C 100 A
Ieem Repetitive Peak Forward Current | t,=1ms 200 A
Pt Pt Valu Vr=0V, t,=10 ms, T,;=150 1500 A2s

Characteristic Values (Diode Inverter)
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Symb
yT ° Parameter Conditions Min. Typ. Max Unit
=100 A, V=0V, T,;=25°C 1.9 2.2 \Y
Ve Forward Voltage
I-=100A, Vce=0V, T,;=150 °C 1.9 \
t,, Reverse Recovery time 210 ns
=100 A,Vg=600 V -
Q Recovered Charge di/dt=1600 Alus 7 uC
T\,j=25 °C
Erec Reverse Recovery Energy 22 mJ
t, Reverse Recovery time 360 ns
I-=100A,Vg=600 V -
Q Recovered Charge di/dt=1600 A/us 16.9 uC
T,=150 °C
Erec Reverse Recovery Energy 6 mJ
Rwyc  |[Thermal resistance, junction to case per Diode 0.52 K/w
Tyop [Temperature under switching conditions -40 150 °C
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TiEREF

CTGM100BE120L5H
1200V 100A IGBT Discrete

Maximum Rated Values (Diode Rectifier)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
VRrrM Repetitive peak reverse voltage T,=25 °C 1800 \Y,
lrrmsm  [Maximum RMS forward current per chip T.=80 °C 100 A
Irmsm Maximum RMS current at rectifier chip T.=80 °C 150 A

Irsm Surge forward current 1150 A
t,=10ms T,=25°C
Pt Pt-value 6600 A2S
Irsm Surge forward current 880 A
t,=10ms  T,=150°C
2 Pt-value 3850 A28

Characteristics Values (Diode Rectifier)

Symbol Parameter Conditions Min Typ. | Max. | Unit
VE Forward voltage T,;=150°C =100 A 1.30 \Y
kk Reverse current T,=150°C Vg=1800V 1.1 mA
Rinje Thermal resistance junction to case per diode 0.47 K/w
ijop Temperature under switching conditions -40 150 °C
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COT SiElF

CTGM100BE120L5H
1200V 100A IGBT Discrete

Maximum Rated Values (IGBT Brake-Chopper)

Symbol Parameter Conditions Min. | Typ. | Max.| Unit
Vees Collector-emitter voltage T,=25 °C 1200 \%
o Continuous Collector Current Tc=100°C, Tvimax=175°C 50 A
lcrm Peak Collector Current IcrmM=2lc 100 A
Vees | Gate-Emitter Voltage Ti=25°C -20 20 \Y;

Characteristics Values (IGBT Brake-Chopper)
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Symbol Parameter Conditions Min. Typ. | Max. Unit
Ic=50 A, Vge=15V, T,=25 °C 1.80 | 2.25 Vv
Vcesay | Collector-Emitter Saturation Voltage
Ic=50 A, Vge=15V, T,;=150 °C 215 | 27 Y,
Vee(th) Gate Threshold Voltage Ic=2 mMA,Vce=Vee, Ty= 25 °C 5 6 6.5 \V
Ices Collector-Emitter Cut-off Current Vee=1200 V, Vge=0 V, T,;=25 °C 4.0 mA
lees Gate-Emitter Leakage Current Vee=0V, Vge=15V, T,;=25 °C 450 nA
tacon) Turn-on Delay Time, Inductive Load 76 ns
t. Rise Time, Inductive Load 62 ns
Ic=50 A,V=600 V
taiof) Turn-off Delay Time, Inductive Load 278 ns
Vge=1x15V
t Fall Time, Inductive Load Rs=15 Q 196 ns
Eon Turn-on Energy Loss per Pulse Ty=25 °C 52 mJ
Eof Energy Loss per Pulse 3.1 mJ
taon) Turn-on Delay Time, Inductive Load 80 ns
t Rise Time, Inductive Load 64 ns
Ic=50 A,Vce=600 V
taiot Turn-off Delay Time, Inductive Load 326 ns
Vee=%x15V
t Fall Time, Inductive Load Rs=15 Q 284 ns
Eon Turn-on Energy Loss per Pulse T,;=150 °C 54 mJ
Eof Energy Loss per Pulse 4.5 mJ
Rinuc Thermal resistance, junction to case pro IGBT/ per IGBT 0.47 K/wW
Ty [Temperature under switching conditions -40 150 °’C
Vge €15V, Ve =600V
lsc  |SC data Vegma = Vees -Lece -difdt tp 200 A
<10ps, T, = 150°C
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CTGM100BE120L5H
1200V 100A IGBT Discrete

Maximum Rated Values (Diode Brake-Chopper)

Symbol Parameter Conditions Min Typ. | Max. | Unit
Vrrm | Repetitive Peak Reverse Voltage Ty=25 C 1200 \%
Ir Continuous DC Forward Current Te=100 C 30 A
lFRMm Repetitive Peak Forward Current to=1 ms 60 A
Pt | Ptvalue Ve=0V, t=10ms, T#125°C 220 A?s

Characteristics (Diode Brake-Chopper)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
=15 A, Vce=0 V, T,;=25 °C 1.9 25 Vv
Ve Forward Voltage
||:=1 5 A, VCE=0 V, TVJ=150 °C 1.90 \
t, Reverse Recovery time 220 ns
=15 A,Vg=600 V -
R d4ch di/dt=300A/us 0.8 c
ecovere arge . y
@ T,=25 °C
Erec Reverse Recovery Energy 0.2 m)J
t, Reverse Recovery time 370 ns
I-=15A,Vg=600 V -
R d4ch di/dt=300A/us 14 c
ecovere arge . y
R T,=150 °C
Erec Reverse Recovery Energy 0.4 m)J
Rinic Thermal resistance, junction to case =15 A, Vce=0 V, T,;=25 °C 175 | K/W
Ty op Temperature under switching conditions -40 150 °C
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COT SiElF

CTGM100BE120L5H
1200V 100A IGBT Discrete

NTC-Thermistor (Characteristic Values)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Ros Rated resistance T=25°C 5 KQ
ARR Deviation of R100 T,=100 °C -5 5 %

Pos Power dissipation T.=25 °C 20 mw
Basiso B-value R>=R25exp[Bas/s0(1/T2-1/(298,15K))] 3380 K
Basi00 B-value R2=Ra5exp[Bas/100(1/T2-1/(298,15K))] 3450 K

Module Characteristics

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Visol Isolation voltage t=Tmin,f=50Hz 2500 \Y
Teiq Storage Temperature -40 150 °C
M, Module-to-Sink Torque Recommended(M5) 3.0 6.0 N-m
G Weight of Module 300 g
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COT SiElF

CTGM100BE120L5H
1200V 100A IGBT Discrete

Typical Characteristics

Output characteristic of IGBT,Inverter (typical)

le=f(Vee)
Vge= 15V
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Switching losses of IGBT ,Inverter (typical)
Enn = f(RG)' Eoff =] (RG)
Vege= =15V, I =100A, Ve = 600V
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Switching losses of IGBT,Inverter (typical)
Eon= f(lg), Ecg=1(lg)
Vae= 15V, Rg =2Q, V=600V
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RBSOA IGBT,Inverter (typical)

Ic= f(Vee)
Vge= 15V, Rgo = 20, T;;=150 °C

225

200 =

175

— I Modul
- - -+l Chip

150

125

lc (A)

50

25

0
0 200 400 600 800 1000 1200 1400
Vee (V)

8/11



COT SiElF

CTGM100BE120L5H
1200V 100A IGBT Discrete

Typical Characteristics

forward characteristic of Diode,Inverter (typical)
Ir=f(Vp)
Vge= £15V
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switching losess of Diode, Inverter (typical)
Erec = f(IF):
Rs=2Q, V=600V
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switching losses of Diode, Inverter (typical)
Erec= f(RG)!
le =100A, Ve = 600V
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output characteristic IGBT,Brake-Chopper (typical)
le=1(Vep)
Vee =15V
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<=2 CTGM100BE120L5H
COT 'UJE%? 1200V 100A IGBT Discrete

Typical Characteristics

Forward characteristic of Diode,Brake-Chopper (typical) Forward characteristic of Diode, Rectifier(typical)

lg=f(Ve) g =f(Ve)
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NTC-Thermistor-temperature characteristic (typical)
R=1(T)
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<=2 CTGM100BE120L5H
COT 'UJE%? 1200V 100A IGBT Discrete

Circuit Diagram
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Package Dimensions

(Dimensions in Millimeters)
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* =all dimensions with tolerance of (B
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