AIKO
ELECTRO

AKG120T120AV4LH

IGBT Discrete with Anti-Parallel Diode

Vces=1200V, Icnom=120A/Icrm=360A

Features

e 1200V Trench /Field Stop type

*  Low switching losses

o  Vcesat has a positive temperature coefficient

Applications:

Uninterruptible power supplies

Solar inverters
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Maximum Ratings
Parameter Conditions Symbol Value Unit
Collector-Emitter voltage Ty=25°C Vs 1200 A%
Continuous DC collector current Tc=100°C, Tyj max=175°C Ic nom 120 A
Repetitive peak collector current tp=1ms Ierm 360 A
Gate emitter voltage VaE +20 v
Transient gate-emitter voltage t,<0.5ps, D<0.001 Vae 125 A%

o Tc=25C . 1250 W

Power dissipation Te=100°C tot 625
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Temperature under switching Tyiop -40.. +175 C
conditions
Storage temperature Tsig -40...+150 C

Thermal Characteristics

Parameter Conditions Symbol Value Unit
IGBT th 1 resist X
ermal resistance Rugo 0.12 K/W

junction - case

Pmd,e thermal resistance, Rai 022 KW
junction - case

Characteristic Values

Value Unit

Parameter Conditions Symbol

Min. Typ. Max.

Collector-Emitter saturation voltage | YoE=15V; Ic=120A T=25°C Ver 1.69 2.10 v
Vee=15V, Ic=120A T\=175°C 2.26

Gate-Emitter threshold voltage [c=2.34mA, Vce=Vce T.=25°C VGEh) 5.0 5.6 6.2 A%

Transconductance Vee=20V, 1c=120A G 108 S

Input capacitance Cies 16.81 nF

Output capacitance f=100kHz, Vce=25V, Vge=0V Ty=25°C Coes 0.41 nF

Cres 0.13 nF

Reverse transfer capacitance

1c=120A, V=15V,

Gate charge Ver=960V Ty=25°C Q 103 he
Collector-emitter cut-off current Vee=1200V, Vee=0V T=25°C Ices 40 HA
Gate-emitter leakage current Vee=0V, Var=20V T=25°C laes 100 nA
Ic=120A, V=600V Tu=25°C 206
Turn-on delay time Vae=£15V, R=20Q TVJ:17 50C tdton) 159 ns
(inductive load) Y
1c=120A, Vci=600V Tsoc s
Rise time Vae=£15V, R6=20Q ij:nsoc t 145 ns
(inductive load) Y
Ic=120A, Vce=600V T.=25°C 447
Turn-off delay time Vae=+15V, Rg=20Q v tacom ns
Ty=175°C 485

(inductive load)
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. Ic=120A, Vce=600V Toe250C 20
Fall time Ver=t15V, Rg=20Q i t . ns
(inductive load) v
Ic=120A, Vce=600V
Turn-on eneray loss per pulse Vee=£15V, Rg=20Q T,j=25°C . 12.47 .
di/dt=700A/us(T;-175°C) T,=175°C o 23.90
(inductive load)
Ic=120A, Vce=600V
Turn-off energy loss per pulse Vee=t15V, Ra=20Q Ty=25°C " 4.24 .
dv/dt=7500V/us(T\-175°C) T,=175°C 6.38
(inductive load)
Diode
Maximum Ratings
Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage T=25°C VRrM 1200 v
Continuous DC forward current Tc=100°C, Tyjmax=175°C Ir 60 A
Repetitive peak forward current ty=1ms Irrm 180 A
Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=60A, Vee=0V T.=25°C v 1.77 2.30 v
Forward voltage [F=60A, Vge=0V T, =175°C F 1.44
=604, Ty=25°C 30
s _1mz0 Vi
Peak reverse recovery current -dir/dt=700A/us(T\=175°C) T,=175°C Trm 74 A
V=600V, Vae=-15V !
Ir=60A,
e o T,=25°C 4.77
Reverse Recovered charge -dip/dt=700A/us(Ty=175°C) —1740, Qxr ne
T.,=175°C 17.53
Vr=600V, Vge=-15V
Ir=60A
P o T,=25°C 368
Reverse Recovery Time -dir/dt=700A/ps(Ty=175°C) T.m175°C trr 580 ns
Vr=600V, Vae=-15V !
Ir=60A,
- i T,j=25°C 1.63
Reverse recovered energy -dir/dt=700A/us(T\=175°C) iAo Erec mJ
T\=175°C 6.24
Vr=600V, Vge=-15V
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Fig 1. Typical output characteristics (T,=25C)
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Fig 3. Typical output characteristics (Vge=15V)
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Fig 5. Forward characteristic of Diode
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Fig 2. Typical output characteristics (T,=175C)
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Fig 4. Typical transfer characteristic(Vce=20V)
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Fig 6. Capacitance characteristic
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1 O(J 1 O(J
—Z4,cIGBT —Z:FRD
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Ti[K/w] 0.0616 0.0248 0.0361 0.00157 ri[k/w] 0.0443 0.164 0.0118 0.00234
Ti[s] 0.00241 0.01498 0.015 0.20484 Ti[s] 9.62639E-4 0.00348 0.0384 0.3012
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Fig 7. Transient thermal impedance IGBT,
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Fig 9. Switching losses of IGBT
Vae== 15V, Rgon=20Q, Rgoff~20Q, Vcr=600V
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Fig 11. Switching losses of Diode
Rgon=20Q, V=600V

Fig 8. Transient thermal impedance FRD,
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Fig 10. Switching losses of IGBT
Ver=+ 15V, Ic=120A, Vce=600V
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Fig 12. Switching losses of Diode
Ir=60A, Vce=600V
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Circuit diagram
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