AIKO

€LECTRO AKMGS50P120F4

PIM IGBT Module

Vces =1200V, Icnom =50A/Icrm=100A

Electrical characteristics

o 1200V trench gate/field termination process (":

. Low switching losses

F4
*  Vcesat has a positive temperature coefficient

JIN

Applications: s

*  Variable Frequency Drive

Servo drive

Inverter

IGBT, Inverter

Maximum Ratings

Parameter Conditions Symbol Value Unit
Collector-Emitter voltage Ty=25°C Ves 1200 A%
Continuous DC collector current Tce=100°C, Tijmax=175°C Ic nom 50 A
Repetitive peak collector current tp=1 ms Ierm 100 A
Total power dissipation Te =25°C, Tyjmax = 175°C Puot 280 W
Gate emitter voltage Vae +20 A%

Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. | Typ. | Max.

Vee=15V, Ic=50A T,=25°C 2.15 2.59
Collector-Emitter saturation voltage Vae=15V, Ic=50A T.=125°C VCEsat 2.55

Vae=15V, Ic=50A T\j=150°C 2.64 \%

Ic=1.7mA, Vge= V¢
Gate-Emitter threshold voltage ¢ oFreE T,=25°C VGEn) 5.20 5.90 6.40
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Internal gate resistor Rain 282 Q
1 Cies 2.96
Input capacitance
f=IMHz, V=25V, Vge=0 V T,=25°C nF
Reverse transfer capacitance Cres 0.12
Collector-emitter cut-off current Vee=1200V, Vge= 0V T,=25°C Ices 1 mA
Gate-emitter leakage current Vee=0V, Vge=20 V T.=25°C Ices 100 nA
Ic=50A, Vce=600 V T,=25°C 54
Turn-on delay time Vee=t15 V, Re=15Q T=125°C tdon 52
(inductive load) T.=150°C 52
1c=50A, Vce=600 V Tj=25°C 29
Rise time Vae=£15 V, Rg=15Q T\=125°C te 30
(inductive load) T.j=150°C 31
Ic=50A, Vce=600 V T,=25°C 190 "
Turn-off delay time Vae=215 V, Re=15Q T.=125°C tdofr 229
(inductive load) T.=150°C 239
Ic=50A, Vce=600 V T.,=25°C 146
Fall time Vee=%15V, Rg=15Q Tv=125°C te 187
(inductive load) T,=150°C 206
1c=50A, V=600 V
Var=£15V,Ra=15Q, Ty=25°C 3.51
Turn-on energy loss per pulse di/dt=1250 A/ps (Tyj =150°C) Ty=125°C Eon 3.30
. . T\j=150°C 6.06
(inductive load)
mJ
1c=50A, V=600 V
Var=£15V,Re=150, T=25°C 248
Turn-off energy loss per pulse du/dt=5600V/ 1t s(Tvj=150°C) T.=125°C Eosr 3.28
. . T\j=150°C 3.50
(inductive load)
Vae<15V, Vee=800V
SC data . Isc 190 A
VcEmax=VcEs-Lsce-di/dt tPSlOUS, ij=1500C
Teml:.)e.rature under switching Tuiop 40 150 °oC
conditions

Diode, Inverter

Maximum Ratings

Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage Ty=25°C VRrrM 1200 A
Continuous DC forward current Ir 50 A
Repetitive peak forward current ty=1ms Irrm 100 A
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’t-value t,=10ms, sin180° , Ty=125°C 2t 1100 A

Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. | Typ. | Max.

Ir=50A, Vge=0V T,=25°C 2.17 2.60
Forward voltage Ii=50A, V=0V T=125°C Ve 1.80 v

Ir=50A, Vge=0V T,;=150°C 1.72

I=50A, T\j=25°C 27
Peak reverse recovery current -die/dt=1300A/ps(T.=150°C) T.=125°C Irm 45 A

Vr=600V, Vge=-15V T,=150°C 50

I;=50A, Ty=25°C 2.16
Recovered charge -dip/dt=1300A/us(T=150°C) T\=125°C Qr 5.83 uC

Vr=600V, Vge=-15V T,=150°C 7.31

I.=50A, T,=25°C 0.59
Reverse recovered energy -dir/dt=1300A/ps(T=150°C) T,=125°C Erec 1.64 mJ

Vr=600V, Vge=-15V T,j=150°C 212
Tempgrature under switching Tyor 40 150 oc
conditions
Diode, Rectifier
Maximum Ratings
Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage T,j=25°C, Irrm=0.05mA Vrrm 1600 v
Non-Repetitive peak reverse voltage T,j=25°C, Irrm=0.05mA Visu 2000 v
Maximum Average Forward Current | 15 50°C, Ty=25°C Irav) 25 A
Surge forward current t;=10ms, sin180° ,T,=25°C Iesm 320 A
Pt-value t,=10ms, sinl80° , T,=25°C I’t 512 A%
Characteristic Values

Value Unit

Parameter Conditions Symbol

Min. Typ. Max.

Forward voltage [r=25A, T=25°C Vr 1.00 1.20 \Y%

Reverse current Vr=Vrrm Ty=25°C Ir 50 pA

www.aikoelectronics.com Page 3 of 10



AIKO

ELECTRO AKMGS50P120F4

Temperature under switching Toio 40 150 oC
conditions e
IGBT, Brake-Chopper
Maximum Ratings
Parameter Conditions Symbol Value Unit
Collector-Emitter voltage T,=25°C Vces 1200 v
Continuous DC collector current Te=100°C, Tyjmx=175°C Ic nom 25 A
Repetitive peak collector current tp=1 ms Icru 50 A
Gate emitter voltage Ve +20 v
Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Vee=15V, [c=25A T.=25°C 1.81 2.20
Collector-Emitter saturation voltage Vee=15V, Ic=25A T.=125°C VEsat 2.11
V=15V, [c=25A T\=150°C 220 N
Gate-Emitter threshold voltage 1c=0.85mA, Vge= Ve T=25°C VGE(h) 5.30 5.85 6.40
Internal gate resistor Raini None Q
Input capacitance Ces 1.66
f=1MHz, Vcg=25V, Vge=0 V T\=25°C nF
Reverse transfer capacitance Cres 0.08
Collector-emitter cut-off current Vce=1200V, Vge=0 V T,=25°C Ices 1 mA
Gate-emitter leakage current Vee=0V, V=20V T,=25°C s 100 nA
_ Ic=25A, V=600 V T,=25°C 72
Turn-on delay time Vae=%15 V, Rg=40Q Ty=125°C taon 60
(inductive load) Ty=150°C 58
o Ic=25A, Vce=600 V T,=25°C 57
Rise time Vee=£15 V, Ra=40Q Ty=125°C & 62
(inductive load) T,=150°C 63
ns
Ic=25A, Vce=600 V Ty=25°C 283
Turn-off delay time Vae=%15 V, Rg=40Q Ty=125°C ta ot 324
(inductive load) Ty=150°C 335
. Ic=25A, Vce=600 V T,=25°C 171
Fall time Voe=t15 V, Rg=40Q Ty=125°C tr 238
(inductive load) T,=150°C 250
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[c=25A, Vce=600 V
Turn-on energy loss per pulse Vee=t13 V, Re=4002 e 200
di/dt=370 A/ps (Tyj =150°C) Ty=125°C Eon 3:35
. . T,=150°C 3.89
(inductive load)
mJ
Ic=25A, Vce=600 V
Var=+£15 V, Re=40Q Ty=25°C 137
Turn-off energy loss per pulse du/dt=4800V/ 1 s(Tvj=150°C) Ty=125°C Eor 1-87
. . T,=150°C 2.02
(inductive load)
Vae<15V, Vee=800V
Isc 116 A
SC data Verma=Vers-Loce-di/dt  ts<10us, Ty=150°C >
Tempe.rature under switching Tijop -40 150 oC
conditions
Diode, Brake-Chopper
Maximum Ratings
Parameter Conditions Symbol Value Unit
Repetitive peak reverse voltage T=25°C Verm 1200 A
Continuous DC forward current Ie 15 A
Repetitive peak forward current t=1ms Y 30 A
Pt-value t,=10ms, sin180° , T,=125°C I’t 50 AZs
Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
I=15A, V=0V T,=25°C 2.05 2.70
Forward Voltage IF=15A, VGEZOV TVJZIZSOC VF 1.67 \Y%
Ir=15A, Vge=0V T,;=150°C 1.60
I=15A, Ty=25°C 4
Peak reverse recovery current -dir/dt=360A/ps(Tv=150°C) T.=125°C Irm 10 A
Vr=600V, Vge=-15V T,=150°C 13
I=15A, T,=25°C 0.26
Recovered charge -dip/dt=360A/us(T\=150°C) T\=125°C Qr 1.02 uC
Vr=600V, Vge=-15V T,=150°C 1.31
I=13A, T,=25°C 0.05
Reverse recovered energy -dip/dt=360A/us(Ty=150°C) T,=125°C Erec 0.25 mJ
Vr=600V, Vgg=-15V T,=150°C 0.35
Teml:_)e_rature under switching Tuiop 40 150 °oC
conditions
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NTC-Thermistor

Characteristic Values

Value Unit

Parameter Conditions Symbol
Min. Typ. Max.

Rated resistances Te=25°C, +5% Ros 5.0 KQ
B-value +1% Basiso 3380 K
Module
Parameter Conditions Symbol Value Unit
Isolation test voltage RMS, f=50Hz, t=1min VisoL 2500 \%
Internal isolation AlLO;
Storage temperature Tstg -40 125 °C
Mounting torque for modul mounting M 3.0 6.0 Nm
Weight w 170 g
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Fig 1. Typical output characteristics (VGe=15V)
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Fig 5. Switching losses of IGBT
VGE== 15V, Rgon=15Q, Rgoff=15Q, VCE=600V
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Fig 2. Typical output characteristics (T=1507C)
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Fig 4. Forward characteristic of Diode
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Fig 6. Switching losses of IGBT
VGE=+ 15V, IC=50A, VCE=600V
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Fig 7. Switching losses of Diode
Rgon=15Q, VCE=600V
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Fig 11. Forward characteristic of Diode
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Fig 8. Switching losses of Diode

IF=50A, VCE=600V

10. Typical output characteristics (Vge=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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