AIKO
H{ ELECTRO AKG40T70BHU

IGBT Discrete with Anti-Parallel Diode

VcES =700V, ICnom=40A/IcrRm=120A

Features

e 700V Trench /Field Stop type

TO-247

o Low switching losses

e  Vcesat has a positive temperature coefficient &

Applications: G

*  Charging station E

* OBC
Uninterruptible power supplies

. Inverters

IGBT

Maximum Ratings

Parameter Conditions Symbol Value Unit

Collector-Emitter voltage Tyj=25°C Vces 700 v

Continuous DC collector current Tc=100°C, Tyjmax=175°C Ic nom 40 A

Repetitive peak collector current tp=1 ms Icrm 120 A

+20
Gate emitter voltage tp <0.5us, D<0.001 VGE 30 \V4
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Tc=25C 294
Power dissipation Te=100C Prot 147 W
Tempqrature under switching Tuiop 40, +175 ©
conditions
Storage temperature Tste -40...+150 C
Thermal Characteristics
Parameter Conditions Symbol Value Unit
1GB"1? thermal resistance, Rarg0) 051 K/W
Jjunction - case
Diodg thermal resistance, Run0) 0.42 K/W
junction - case
Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Vce=15V, I[c=40A Tvj=25°C 1.42 1.80
Collector-Emitter saturation voltage | VGE=15V, Ic=40A Ty=150°C VCEsat 1.70 A%
Voe=15V, Ic=40A Ty=175°C 1.73
Gate-Emitter threshold voltage Ic=0.4mA, Vce= Vce T=25°C VGE(th) 43 4.9 5.5 A%
Transconductance V=20V, Ic=40A Grs 67 S
Input capacitance Cies 5514 pF
Output Capacitance fZIOOkHZ, V=25 \/, Vee=0 V ij=25°C Coes 202 pF
Reverse transfer capacitance Cres 93 pF
Ic =40A, Ve =15, o
Gate charge Ver =560V Tj=25°C Qa 533 nC
Collector-emitter cut-off current Vce=700V, Vge=0V Ty=25°C Ices 1 mA
Gate-emitter leakage current Vcee=0V, V=20V Tvj=25°C IGes 200 nA
Ic=40A, Vce=400V Tue25°C "
Turn-on delay time VGe=%15V, Rg=8Q o td(on) ns
o T\=175°C 20
(inductive load)
Ic=40A, Vce=400V Twm05°C 61
Rise time Vee=t15 V, Rg=8Q2 TVJ-:175°C tr s ns
(inductive load) v
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Ic=40A, Vce=400V TumsoC 148
Turn-off delay time Vee=£15 V, R6=8Q2 Vji td(ofr) ns
. . Tvw=175°C 172
(inductive load)
1c=40A, Vcr=400V Tsec ul
Fall time Vae=t15 V, Rg=8Q TVJ-:175°C tr 77 ns
(inductive load) e
Ic=40A, Vce=400V
Vee=£15V, Rc=8Q2 Tv=25°C E 1.31 7
- on m.
Turn-on energy loss per pulse di/dt=600A/us(Tyi-175°C) Ty=175°C 2.83
(inductive load)
1c=40A, Vce=400V
Vae=£15 V, Rg=8Q Tvj=25°C E 0.51 ’
- o m.
Turn-off energy loss per pulse dv/dt=9000V/us(T+i-175°C) Ty=175°C i 074
(inductive load)
Diode
Maximum Ratings
Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage T\j=25°C VrrM 700 \Y%
Continuous DC forward current Tc=100°C, Tvjmax=175°C Ie 40 A
Repetitive peak forward current tp=1ms IrrMm 120 A
Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
F dvolt [F=40A, Voe=0V Tv=25°C 1.52 2.00
orwarg volttage I¥=40A, V=0V T\i=150°C Vi 1.23 \%
I.=40A, Vee=0V Tv=175°C 1.19
Peak ¢ [F=40A, T=25°C 15.36
cak Teverse Teeovely eurren dir/d=600A/s(Ty=175°C) " Trnt P A
Vr=400V, Vge=-15V . '
Reverse R dch 1+=404, Ty=25°C 0.96
everse Recovered charge -diF/dt=600A/us(Ty=175°C) TVJ-*175°C Qn 53 uC
V=400V, VGe=-15V Y '
Reverse R Ti =404, T=25°C 119
everse Recovety Hime ~dir/dt=600A/us(T\=175°C) T“__l s trr 200 ns
V=400V, VGe=-15V b
R d 1F=404, T,=25°C 0.22
EVEISC TecoVerse enetey -dir/dt=600A/us(T=175°C) TVJ-—1 o Erec 13 mJ
Vr=400V, Vge=-15V k :
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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

Fig 2. Typical output characteristics (Ty=175C)

i [
. ——175°C / /
< 4
o /
N / //
a
% 2 4 6 8 10
Vee (V)

Fig 4. Typical transfer characteristic(Vce=20V)
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Fig 6. Capacitance characteristic

www.aikoelectronics.com

Page 4 of 6



AIKO
ELECTRO AKG40T70BHU

8 ‘ ‘ ‘ ° Eon,Tvj=25°C
Eon,TVJ::25°(oj I Eon:ij:175°C
6 EOH,TV_].=175 C 4 |— -----Eoff, Tvj=25°C
- == Eoff,Tvj=25°C -~ BoffTvj=175°C ——
-+~ = Eoff,Tvj=175°C —
~ 4 =3 =
E 3 —
o ) / W ) L —
/ ‘‘‘‘‘ | .- /
— - L.oopTiTiho e e — I
0 == .= 1 - _::':.—.__
-2 0
0 20 40 60 80 0 20 40 60 80
Ic (8) Re ()
Fig 7. Switching losses of IGBT Fig 8. Switching losses of IGBT
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Fig 9. Switching losses of Diode Fig 10. Switching losses of Diode
Rgon=80Q), V=400V I=40A, V=400V
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Circuit diagram

Package outlines
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