4 2o AKMG75P120F3

PIM IGBT Module

Vces=1200V, Icnom=75A/ ol -
IcRM=150A N

&
Features

e 1200V Trench /Field Stop process

e Low switching losses

e Vcesat has a positive temperature coefficient o o o
| L R SN (O o o
Applications:
*  Variable Frequency Drive Equivalent Circuit
*  Servodrive
Inverter
IGBT, Inverter
Maximum Ratings
Parameter Conditions Symbol Value Unit
Collector-Emitter voltage T,=25°C Vces 1200 v
Continuous DC collector current Tc=100°C, Ty mn=175°C Ic nom 75 A
Repetitive peak collector current tr=1 ms Ierm 150 A
Gate emitter voltage Vae +20 A%

Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Vae=15V, Ic=75A Ty=25°C 1.72 2.10
Collector-Emitter saturation volt Vae=15V, Ie=75A Ty=125°C | Vg 2.04
ollector-Emitter saturation voltage Vor=15V, 1c=75A Ty=150°C 212 v
Gate-Emitter threshold voltage Ic=2.4mA, Vge= Vg Ty=25°C VGE) 5.10 5.60 6.20
Gate charge VGe=-15V...+15V Qa 0.58 puC

www.aikoelectronics.com Page 1 of 10



AIKO
€ELECTRO

AKMG75P120F3

Internal gate resistor R 6.24 Q
Input capacitance Cies 5.24
f=1MHz, Vcg=25V, Vge=0 V T\=25°C nF
Reverse transfer capacitance Cres 0.24
Collector-emitter cut-off current Vee=1200V, Ve= 0V Ty=25°C Ices 1.0 mA
Gate-emitter leakage current Vee=0V, Vae=20V T.=25°C Ices 100 nA
1c=75A, Vc=600 V T,=25°C 85
Turn-on delay time Vae=t15 V, Re=1Q Ty=125°C taon 95
(inductive load) Ty=150°C 96
[c=75A, Vce=600 V T=25°C 31
Rise time Vae=£15V, Re=1Q T=125°C te 34
(inductive load) T,=150°C 37
ns
Ic=75A, Vce=600 V T\=25°C 256
Turn-off delay time Voe=15V, Re=1Q T,=125°C taofr 309
(inductive load) Ty=150°C 323
[c=75A, Vce=600 V T=25°C 186
Fall time Vee=£15V, R=1Q2 TVJ:IZSOC tr 178
(inductive load) T,=150°C 167
1c=75A, Vce=600 V T.e25°C 434
Vo3 Vo RO To2sC | E 7.86
Turn-on energy loss per pulse di/dt =1600 A/ps (Tvj = 150°C) o :
. . T\=150°C 8.90
(inductive load)
Ic=75A, V=600 V mJ
Vee=t15V, Ra=1Q T=25°C 5.58
Turn-off energy loss per pulse dv/dt = 4100V/ps (Tvj Ty=125°C Eofr 6.87
150°C) T\=150°C 7.06
(inductive load)
VGe<15V, Vee=800V
I 398 A
SC data Vermun=Vees-Lece-di/dt  tp<10us, Ty=150°C 5
Temperature under switching Tyjop -40 150 oC
conditions
Diode, Inverter
Maximum Ratings
Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage T,j=25°C Virm 1200 v
Continuous DC forward current I 60 A
Repetitive peak forward current ty=1ms Y 120 A
Pt-value t,=10ms, sinl80° , T=125°C I’t 960 A%
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Characteristic Values

Val Unit
Parameter Conditions Symbol aue n
Min. Typ. Max.
Ir=60A, Vge=0V T,=25°C 2.12 2.50
Forward Voltage IF:6OA, V(‘.E:OV ij=125°C VF 1.72 Vv
IF=60A, Vge=0V T,=150°C 1.64
Ir=60A, T,=25°C 64
Peak reverse recovery current -dip/dt=1700A/ps(T=150°C) T,=125°C Irm 98 A
Vr=600V, Vgg=-15V T,=150°C 107
Ir=60A, T,=25°C 4.74
Recovered charge -dir/dt=1700A/ps(T.=150°C) T,=125°C Q: 10.79 puC
Vr=600V, Vge=-15V T,=150°C 12.65
Ir=60A, T,=25°C 1.75
Reverse recovered energy -dil—‘/dtz 1 700A/},LS(TVJ: 1 SOOC) ij: 125°C Erec 3.87 mlJ
Vr=600V, Vge=-15V T,=150°C 4.86
Temperature under switching Tyjop -40 150 °oC
conditions
Diode, Rectifier
Maximum Ratings
Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage T,j=25°C Virm 1800 A
Non-Repetitive peak reverse voltage T.=25°C, Irrm=100A Visu 2000 v
Maximum Average Forward Current Trav) 70 A
Surge forward current t,=10ms, sin180° , T,=25°C Irsm 840 A
Pt-value t,=10ms, sin180° , T,=25°C I’t 3528 A%
Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Forward voltage Ir=70A, T\=25°C Vr 1.10 1.20 v
Reverse current Ve=Vrru Tj=25°C Ir 10 HA
Temperature under switching Tujop 40 150 °C

conditions
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IGBT, Brake-Chopper
Maximum Ratings
Parameter Conditions Symbol Value Unit
Collector-Emitter voltage Ty=25°C Vces 1200 A%
Continuous DC collector curren Tc=100°C, Ty ma=175°C Icnom 50 A
Repetitive peak collector current tp=1 ms Lerm 100 A
Total power dissipation Te=25°C, Tyjmax = 175°C Puot 270 w
Gate emitter voltage Vae +20 v
Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Vee=15V, [c=50A T=25°C 2.27 2.60
Collector-Emitter saturation voltage | Vee=15V, Ic=50A Ty=125°C VcEsat 2.78
V=15V, Ic=50A T=150°C 291 N
Gate-Emitter threshold voltage Ic=1.6mA, Vge= Vce Ty=25°C VGEh) 5.20 5.90 6.40
Gate charge VGe=-15V...+15V Qa 0.26 pC
Internal gate resistor Raint 2.66 Q
Input capacitance Cles 3.03
f=1MHz, Ves=25V, Var=0 V. T,=25°C nF
Reverse transfer capacitance Cres 0.13
Collector-emitter cut-off current Vce=1200V , V=0 V T,=25°C Ices 1 mA
Gate-emitter leakage current V=0V, Vae=20V T=25°C IGes 100 nA
1c=50A, Vce=600 V T=25°C 127
Turn-on delay time V=15V, Re=40Q T,i=125°C taon 110
(inductive load) T.=150°C 108
1c=50A, Vce=600 V T=25°C 55
Rise time Vee=t15 V, Rg=400Q Ty=125°C t 67
(inductive load) T,=150°C 68
ns
1c=50A, Vce=600 V T=25°C 347
Turn-off delay time Vae=115 V, Rg=40Q T.=125°C tdoft 383
(inductive load) T.=150°C 391
1c=50A, Vce=600 V T=25°C 94
Fall time Vae=£15V, Rg=40Q Ty=125°C tr 125
(inductive load) Ty=150°C 134
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1c=50A, V=600 V

T.=25°C .
Var=£15 V, Rg=40Q : 7.09
T - 1 1 . _ . ° ij=125°C Eon 9.49
urn-on energy 10ss per puise di/dt =570A/ps (Tvj = 150°C)
. . T.=150°C 10.22
(inductive load) ’
1c=50A, Vce=600 V Tsoc s m
Vee=+15 V, Rg=40Q s | & 325
Turn-off energy loss per pulse dv/dt =5200V/ps (Tvj = 150°C) T off .
T,=150°C 3.61

(inductive load)

Var<15V, Vee=800V 1 100 N
SC data Veema=Vees-Lacg-di/dt  tp<10us, T,=150°C 5

Temperature under switching Tyjop 40 150 oC
conditions
Diode, Brake-Chopper
Maximum Ratings
Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage T,=25°C Virm 1200 v
Continuous DC forward current I 30 A
Repetitive peak forward current t=1ms Trrm 60 A
Pt-value t,=10ms, sin180° , T,=125°C I’t 90 Als
Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=30A, V=0V Ty=25°C 1.94 2.40
Forward voltage I=30A, V=0V T,=125°C Vr 1.60 \
[:=30A, Vge=0V T\=150°C 1.53
Ir=30A, T\=25°C 18
Peak reverse recovery current -dir/dt=600A/pus(T.j=150°C) T\=125°C Irm 26 A
Vr=600V, Vge=-15V T,;=150°C 28
I=30A, T,j=25°C 2.44
Recovered charge -dip/dt=600A/us(T.j=150°C) T=125°C Qr 5.65 puC
Vr=600V, Vgg=-15V T,j=150°C 7.17
I=30A, T\=25°C 0.77
Reverse recovered energy -die/dt=600A/us(T.j=150°C) T.=125°C Erec 1.85 mJ
Vr=600V, Vge=-15V T,=150°C 243
Temperature under switching T op 40 150 oC
conditions
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NTC-Thermistor

Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
T=25°C, +5% Ros 5.0 KQ

Rated resistances

B-value 2% Bas/so 3375 K
Module

Parameter Conditions Symbol Value Unit
Isolation test voltage RMS, £=50Hz, t=1min VisoL 2500 \%
Internal isolation ALOs

Storage temperature Tsig -40 125 °C
Mounting torque for modul mounting M 3.0 6.0 Nm
Weight W 300 g
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Fig 1. Typical output characteristics (Vge=15V)
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Fig 3. Typical transfer characteristic(Vce=20V)
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Fig 5. Switching losses of IGBT
VGE== 15V, Rgon=1Q, Rgoff=1Q, VCE=600V

I. (&)

I (A)

E (mJ)

150

120

90

60

30

Fig 2. Typical output characteristics (T,=150°C)
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Fig 6. Switching losses of IGBT
VGE= 15V, IC=75A, VCE=600V
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Fig 7. Switching losses of Diode
Rgon=1Q, VCE=600V
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Fig 11.Forward characteristic of Diode
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Fig 8. Switching losses of Diode
TF=60A, VCE=600V
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Fig 10. Typical output characteristics (VGge=15V)
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Fig 12.Forward characteristic of Diode
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Fig 13.NTC-Themistor-temperature characteristic
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Circuit diagram
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