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IGBT Modules

- Vees 1700V
- Ic 600A
£
&
LA® Applications
S PP
‘Motion/servo control
‘High frequency switching application
‘UPS (Uninterruptible Power Supplies)
‘Welding machine
Circuit
Features
"Low Veesayy With Trench technology
9 4 ‘Low switching losses especially Eof
"Vee(sat) With positive temperature coefficient
. ‘High short circuit capability(10us)
o ‘Including ultra fast & soft recovery anti-parallel FWD
) 10/11 ‘Low inductance package
64y -Maximum junction temperature 175°C
;
5
2
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® |GBT
Absolute Maximum Ratings
Parameter Symbol Conditions Value Unit
Collector-Emitter Voltage Vees Vee=0V,lc=1mAT;=25°C 1700 %
Continuous Collector Current le Te=115°C, T,=175°C 600 A
Repetitive Peak Collector Current lcr Tp=1ms 1200 A
Gate-Emitter Voltage Vaes Ty=25°C +20 %
T.=25°C
Total Power Dissipation P 3570 w
o | = 175°C
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Characteristic values

Value
Parameter Symbol Conditions Unit
Min. | Typ. Max.
Gate-emitter Threshold Voltage Veem) Vee = Ve, Ic=30mA, T,j=25°C 5 6.15 75 %
Collector-Emitter Cut-off Current loes Vee=1700V, Vee =0V, Ty =25 °C 1 mA
lc=600A, Vge =15V, T;;=25°C 1.65 2
Collector-Emitter Saturation
Veesa) | 1,=600 A, Vge =15V, T, = 125 °C v
Voltage c » VGE vy 1.85
Ic=600 A, Vee =15V, T;=175°C 205
Gate Charge Qe lo=600 A, Ve =900V 45 uC
Internal Gate Resistance Raint 14 Q
Input Capacitance Ces Vee=25V, Vee =0V, =100 kHz, T, 459 nF
=25°C
Reverse Transfer Capacitance Cres 140 nF
Gate-Emitter leakage current lees Vee=0V, Vee=220V, Tj=25°C 05 05 nA
Turn-on Delay Time taion) lc =600 A, Ve =900V, Ve = £15 105 ns
— V,Rs=15Q,T,j=25°C
Rise Time t 52 ns
Turn-off Delay Time taom lc =600A, V=900V, Ve = %15V, 590 ns
RG =15 Q, TVJ' =25°C
Fall Time te 360 ns
Energy Dissipation During Turn-on Time Eon lc=600A, Vee =900V, Vee = £15V, 164 mJ
Re=15Q,T,;=25°C
ccinat : : lc=600A, Vec =900V, Vee=+15V
Energy Dissipation During Turn-off Time E c » VCC ' mJ
gy p 9 off Ro= 150, Ty= 25°C 133
Turn-on Delay Time ta(on) lc =600A, Vce =900V, Vgt = £15 130 ns
V, Re=15Q, Ty =125°C
Rise Time t 58 ns
Tum-off Delay Time tyo lc=600A, Vce =900 V, Ve = £15 720 ns
V, RG= 15 Q, ij =125°C
Fall Time te 570 ns
Energy Dissipation During Turn-on Time Eon lc=600A, Voc =900V, Ve = £15V, 223 mJ
Ro=150, T,=125°C
Energy Dissipation During Tum-off Time Eqf lo=600A, Vec =900V, Vee = £15V, 192 mJ
Ro=150,T,=125°C
Turn-on Delay Time td(on) 150 ns
lc =600A, Vce =900V, Ve = 215
Rise Time t V, Re=15Q, Ty;=175°C 62 ns
Turn-off Delay Time ool lc=600 A, Vo =900V, Vee = £15 775 ns
V, Re=15Q, Tyj= 175°C
Fall Time te 660 ns
Energy Dissipation During Turn-on Time Eon lc=600A, Ve =900V, Vee = +15V, 261 mJ
Rs=15Q,Ty=175°C
Energy Dissipation During Turn-off Time Eoi lo=600A, Voe = 900V, Ve = +15V, 216 mJ
Rs=15Q,T;=175°C
T,<10us,Vee =15V, Tyj=175°C,
SC Data s Vee = 1200 V, Vegy < 1700V 2300 A
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® Diode
Absolute Maximum Ratings

Parameter Symbol Conditions Value Unit
Repetitive Peak Reverse Voltage Vrrw Tj=25°C 1700 v
Continuous DC Forward Current Ir 600 A
Repetitive Peak Forward Current lFRM t,=1ms 1200 A
|2t-va|ue |2t VR =0V, tp =10 ms, TJ=150 °C 37500 AZS

Characteristic values

p t Value Unit
arameter Symbol Conditions . ni
y Min. | Typ. | Max.

lF=600A,T;=25°C 1.7 2.15

Forward Voltage Ve l-= 600 A, T, = 125 °C 185 v
lF=600A, T,;=175°C 1.95

Recovered Charge Q. I = 600 A 149 uC
VR=900V

Peak Reverse Recovery Current I -dig/dt = 10200 Alus 635 A
ij =25°C

Reverse Recovery Energy Erec 75 mJ

Recovered Charge Qr I-= 600 A 224 uc
Vr=900V

Peak Reverse Recovery Current I -dig/dt = 10200 Alus 627 A
T,=125°C

Reverse Recovery Energy Erec 124 mJ

Recovered Charge Qr I =600 A 212 ucC
Vr=900V

Peak Reverse Recovery Current I -dig/dt = 10200 Alus 612 A
Ty=175°C

Reverse Recovery Energy Erec 153 mJ
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® Module Characteristics T.=25°C unless otherwise specified
Value
Parameter Symbol Conditions Unit
Min. | Typ. | Max.
Isolation voltage Vieo t =1 min, =50 Hz 3400 v
Maximum Junction Temperature Timax 175 °C
Operating Junction Temperature Tjiop) -40 175 °C
Storage Temperature Teg -40 125 °C
0.042
Thermal Resistance per IGBT KW
Junction-to Case Reuc per Diode 0.073
Comparative Tracking Index CTl 200
Thermal Resistance Conduct led 0.030 KW
Case-to Sink Recs onductive grease applie .
Module ElectrodesTorque M Recommended(M6) 3 6 N'm
Module-to-SinkTorque M Recommended(M5) 3 6 N-m
Mass m 350 g
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Characteristics

IGBT on-state characteristics (typlcal)
lc=f(Vce)

IGBT transfer characteristics (typical)
lc = f(Vee)
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IGBT switching losses (typical)
E =f(lce)

Vee= 900V, Reon= 1.5, Reorr=1.5Q, Vee=-15/+15V

IGBT switching times (typical)
t =Tf(lce), Tyj= 175 °C
Vee= Q00 V, Reon= 1.5 Q, Reort= 1.5 Q, Vee=-15/+15V
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IGBT gate charge (typical)
Vee =T(Qeg), Tyj= 25°C
Vee=900 V, lc=600 A
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Capacitance characteristics (typical)
C=7(Vce), Tvj= 25 °C

f=100kHz, Ve =0V

MG600HF17SCE3
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Dlode forward characteristic (typical)

Diode switching characteristics (typical)

Ir = f(VF) Erec = f(IF), lrm = f(lF)
Voc =900V, Reon= 1.5 Q (IGBT), Vee=-15/+15 V (IGBT)
1200 Y 200 1000
TVj = 250(: ‘ " ’--—--
'] -
- = =Tyj=125°C '} et
1000 ') »”
mmmme Tyj=175°C t) 160 5 800
800 -
4
120 | S 600
2 / -
< 600 E \ <
s b \\ -
Ty \\ -
80 S 400
N -~
400
mmawmesErec 175°C
40 A EreC 1250(: 200
200
— e |[RM 175°C
- = = |RM 125°C
0] 0 0
0.0 05 1.0 1.5 2.0 25 3.0 0 300 600 900 1200
Ve (V) I (A)
Diode switching characteristics (typical) Thermal Impedance (typical)
Erec = f(di/dt), lpm = f(di/dt) Zing-cy = T(1)
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® Circuit Diagram
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® Package Outline Information
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