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IGBT Module

Features:

Field Stop Trench Gate IGBT
Short Circuit Rated>10us
Low Saturation Voltage

Low Switching Loss

100% RBSOA Tested (2xlc)
Low Stray Inductance

Lead Free, Compliant with RoHS Requirement

Assembling solution with PressFIT signal pins and screw power terminals

L. 4 1 1/2
Applications: P e
e |
° Motor Drives
e  Solar Applications 6 ]
e UPS Systems 1% -
16 o———oNC 3

IGBT, Inverter
Maximum Rated Values of IGBT(T¢c=25°C unless otherwise specified)
Vces Collector-Emitter Blocking Voltage 650 \%
Vees Gate-Emitter Voltage +20 \%

Tc=80TC 400 A
Ic Continuous Collector Current

Tc=25C 470 A
lcm Repetitive Peak Collector Current T,=175C 800 A
tsc Short Circuit Withstand Time >10 us

. N Tc=25C
Po Maximum Power Dissipation per IGBT Trm=175C 1600 W
www.aikoelectronics.com
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Electrical Characteristics of IGBT (T¢c=25°C unless otherwise specified)

Static Characteristics

Symbol Description Conditions Min Typ Max Unit
VGE(h) Gate-Emitter Threshold Voltage Ic =6.4mA, Vce = Vae 5.0 5.9 6.8 \%
T,=25C 1.70 V
V Collector-Emitter Saturation Voltage lc =400A, T,=125C 2.00 \Y
CE(sat) VGE =15V J .
T,=150C 2.00 \Y
. VGE = OV,
lces Collector-Emitter Leakage Current Vee = Vees, Ty = 25°C 1 mA
. Ve = 220V,
lces Gate-Emitter Leakage Current Vee =0V, T,=25C 400 nA
Cies Input Capacitance 31.55 nF
. Vce =25V, Vge = 0V,
Coes Output Capacitance £ C:E1 MHz cE 1.93 nF
Cres Reverse Transfer Capacitance 1.32 nF
Switching Characteristics
T,=25C 284
td(on) Turn-on Delay Time T,=125C 275 ns
Vce = 300V,Ic =400A, T,=150°C 269
Reon =1Q,Vee = £15V,
Inductive Load T,=25C 285
tr Rise Time T,=125°C 285 ns
T,=150°C 284
T,=25C 386
ta(ofr) Turn-off Delay Time T,=125C 371 ns
Vce = 300V,Ic =400A, T,=150°C 375
Reoff =1Q,Vee = 15V,
Inductive Load T,=25C 142
te Fall Time T,=125°C 152 ns
T,=125C 156
Ve = 300V,lc =400A, T=25¢C 41
. . Rcon =1Q,Vee = 15V, _ o
Eon Turn-on Switching Loss dildt=1210A/us(T,=150°C), T,=125C 53 mJ
Inductive Load T,=150°C 5.8
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Vee = 300V, Ic =400A, T=25¢C 275
Eoft Turn-off Switching Loss c?x%t:;egg/\?fp:;]géO"C), T=1257C 29.2 mJ
Inductive Load T,=150°C 30
Qq Total Gate Charge VGE=+15V..._-15V T,=25C 1.72 uC
son | e e | e et
SC Data | Vcc =300V, Vee=15V, T, = 150°C 10 us
Reuyc IGBT Thermal Resistance: Junction-To-Case(per leg) 0.094 TIW
Diode, Reverse
Maximum Rated Values of Diode (Tc=25°C unless otherwise specified)
VRRM Repetitive Peak Reverse Voltage 650 \%
I Diode Continuous Forward Current 400 A
IFm Diode Maximum Forward Current 800 A
Electrical Characteristics of Diode (T¢=25°C unless otherwise specified)
Symbol Description Conditions Min Typ Max Unit
T,=25C 2.00
VEm Forward Voltage I =400A T,=125C 2.00 \%
T,=150°C 210
T,=25C 184
ter Reverse Recovery Time T,=125°C 249 ns
T,=150°C 277
IF=400A, T/25¢C 69
. gifrlérl]?teverse Recovery ;?;led;gtoz(; \i?OA/us(TJ=1 50C), T,=1257C 119 A
Vee =-15V T,=150°C 131
T,=25C 7.8
Qrr Reverse Recovery Charge T,=125C 18.3 puC
T,=150°C 22.5
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I=400A, T,=25°C 0.86
Erec Reverse Recovery Energy ij/ir/rit:azz)iTOA/ps(TJﬂSO“C), T,=125C 3.17 mJ
Vee=15V T/=150C 437
Resc Diode Thermal Resistance: Junction-To-Case (per leg) 0.184 CTIW
Diode, 3-Level
Maximum Rated Values of Diode (Tc=25°C unless otherwise specified)
VRRM Repetitive Peak Reverse Voltage 650 \%
I Diode Continuous Forward Current 400 A
IFm Diode Maximum Forward Current 800 A
Electrical Characteristics of Diode (Tc=25°C unless otherwise specified)
Symbol Description Conditions Min Typ Max | Unit
T,=25C 2.00
VEm Forward Voltage Ir =400A T,=125C 2.00 \%
T,=150°C 210
T,=25C 184
ter Reverse Recovery Time T,=125C 249 ns
T,=150°C 277
T,=25C 69
. gﬁ?rl;rl?teverse Recovery T,2125°C 119 A
[Zi_F;ldotO::I,NOA/ps(TJﬂ50"C), Ti=150°C 131
&;:3-0105\\//' T,=257C 7.8
Qrr Reverse Recovery Charge T,=125C 18.3 puC
T,=150°C 22.5
T,=25C 0.86
Erec Reverse Recovery Energy T,=125C 3.17 mJ
T,=150°C 4.37
Reuc Diode Thermal Resistance: Junction-To-Case (per leg) 0.184 CTIW
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Internal NTC- Thermistor Characteristic

Symbol Condition Typ. Max. Units
Ros Tc =25T 5 kQ
AR/R Tc =100C, Rigo =481Q t5 %
Pas Tc=25C 50 mw
B2sis0 R2=R25 exp[Bas/s0(1/T2-1/(298.15K))] 3380 K
B2siso R2=R25 exp[Bazs/so(1/T2-1/(298.15K))] 3440 K
Module
Symbol Description Min Typ Max Unit
Viso Isolation Voltage (All Terminals Shorted) f = 50Hz, 1minute 4000 \Y
Material of Module Base plate Copper
Internal Isolation AI203
Creepage Distance: Terminal to Heatsink 25
dcreep mm
Creepage Distance: Terminal to Terminal 12.5
Clearance: Terminal to Heatsink 11
dolear mm
Clearance: Terminal to Terminal 7
Lsce Stray Inductance Module 45 nH
T, Maximum Junction Temperature 175 C
Tiop Maximum Operating Junction Temperature Range -40 +150 C
Tstg Storage Temperature -40 +125 C
CTI Comparative Tracking Index 200 \%
Recs Case-To-Sink Thermally (Conductive Grease Applied) 0.02 CTIW
M Power Terminals Screw:M6 3.0 6.0 N-m
M Mounting Screw:M5 3.0 6.0 N-m
G Weight 390 g
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Fig.3 Forward Characteristics of Diode-Reverse
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Fig.4 NTC Temperature Characteristics
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Fig.5 Typical Switching Loss vs. Collector Current
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Fig.8 Typical Switching Loss vs. Gate Resistance
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Fig.9 Reverse Bias Safe Operation Area (RBSOA) Fig.10 Forward Characteristics of Diode-3-Level
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Fig.11 Transient Thermal Impedance (IGBT) Fig.12 Transient Thermal Impedance (Diode)
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Internal Circuit
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