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M series package: 1700V600A IGBT module

Features:
® \Vces= 1700V
Ic nom = 600A / Icrv = 1200A
High RBSOA capability
1700V 600A, Vcesay =1.55V@25TC
1700V 600A, Ve=1.70V@25C
Low Conduction Losses
MPT / FS Technology

Typical Applications:

® Static Var Generator

® Middle (High) Voltage Converter
® \Wind Turbines
)
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IGBT, Inverter / IGBT, ¥ 3-&4
Maximum Rated Values | & X#rFRS £
Collector-emitter Voltage P
% %*&_Eﬁj*& EEL'E Tv1—25 C Vces 1700 \
Implemented Collector Current
%EE*& Eﬁ{jﬁ |C nom 600 A
Continuous DC Collector Current
A B R A LU R R Tc=857, Tymax=175C I 600 A
Repetitive Peak Collector Current —
= v W T TR A U (PR tp 2R T Tyjop lcrRm 1200 A
Gate-emitter Peak Voltage
| TR S A A P P Vees +20 v
Characteristic Values /| 18653 min. typ. max.
Collector-emitter Saturation I"‘f?gscc :]I ?g
Voltage” Ic=600A,Vee=15V Toetsoe | Veesa| - | 475 | - %
By by = 52 vj= .
S LB R AR LRI e e
Gate Threshold Voltage
S Vee=Vee lo=12mA T=25C Veen | - |610| - | v
Gate Ch
[‘ja*leé %%ge Vee=-10V/15V,Vce=600V Qe - 5.6 - uC
Internal Gate Resistor .
V‘] E I\—J *& EEISE_ ij—25 C RGmt - 025 - Q
Input C it
%o;\ %a%ac' ance f=100kHz, Tj=25°C Vce=25V,Vee=0V Ces | - |609]| - | nF
R Transfer C it
}; \[%az:eﬁrg%er apactance | t=100kHz, Ty=25C,Voe=25V,Vee=0V Ces | - |022] - | nF
Collector-emitter Cutoff Current 3
7,%& %*&'ﬁ%ﬁ*&%%ﬁi}% EE% VCE=1700V,VGE=0V,TVj=25 C ICES - - 1 mA
Gate-emitter Leakage Current .
IR - AR RS LT Vee=0V,Vee=20V,T,=25C lces , . 100 nA
Turn-on Delay Time, Inductive 1c=600A,Vce=900V IVJT?SSCC 123
— vI—
Load kg Vgee=-8V/15V T.=150°C tdon - 163 - ns
W AEIR B TE],, B 1%k Reon=1.6Q T
FRAEAEIRIT I, 5 o Ll 1o
~ i Ty=25C 66
Rise Time, Inductive Load c=600A,Vce=900V T.=125C 63
\ ; N Vee=-8V/15V ' t - - ns
T A, R AR Rocr=1.60 Ty=150C ' 83
' Ty=175C 88
Turn-off Delay Time, Inductive 1c=600A,Vce=900V _IT_"‘f?gsc C ;gg
Load b Vee=-8V/15V T“: 1500 | oo - 881 - ns
W RE IR TR, TR B 2K Reof=3.5Q v
IR W IR B[] PE 71 2 Goff Ty=175C 913
T,=25C 399
Fall Timc?, Inductive Load 1c=600A,Vce=900V Ty=125C i ) 719 i ns
SRR A, B AR Vee=-8V/15V,Re0fi=3.5Q Ty=150C f 772
Ty=175C 860
~ _ ~ Ty=25C 152
Turn-on Energy Loss per Pulse |°_6_OOA'VCE_900\£’L°_3onH Ty=125T 211
TEIAREE Vee=-8V/15V,Reon=1.6Q T.=150°C Eon - 530 - mJ
E] di/dt=6000A/ps(Tvj=175C) U
T,=175C 242
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_ 900V L.=30nH T=25C 168
Turn-off energy loss per pulse |°_6_OOA'VCE_ /,=o=30N Ty=125C 236
S B4R Vee=-8V/15V,Reoi=3.5Q T.2150C Eoff - 548 - mJd
o du/dt=4700V/us(Tvj=175C) TVJ 1750 5o
vi=
SC Data Vee=-8V/15V tp<8us,Ty=150C | ) 2500 _ A
it BT & Vcc=1000V tp<6ps, Ty=175C s 2400
Thermal Resistance, Junction
to Case Per IGBT/5$A4 IGBT Rinhsc - 0.047 - K/W
g-4h eI
Thermal Resistance, Case to .
Heatsink Per IGBT/#:1> IGBT Rneu | - loo037| - [|kw
9[\%_%&??&%%#&'3& )\grease=1W/(m'K)
Temperature under Switching
Conditions?’ Tviop | -40 - 175 | C
TAE R
Diode, Inverter /| —1R%&, WAER4
Maximum Rated Values /| KRS E
Repetitive Peak Reverse Voltage P
Continuous DC Forward Current I 600 A
AJIESEIE [A) B R From
Repetitive Peak Forward Current _
7 o 2 0F [ U 11 PR b ST Tyop IFRu 1200 A
Characteristic Values /| Y882 % min. typ. max.
Ty=25C 1.70
Forward Voltage" _ _ T=125C 1.90
T [ T [ IF=450A, Vee=0V TeA50C Ve - 4| - |V
Ty=175C 2.00
IF=600A, Vr=900V Tu25C 745
= ,VR= = o
Peak‘Reverze Rec“overy Current i/ dt=5700A/US(Ty=175C) Tv,_125°C lru ) 686 ) A
S5 T P2 WAL P U Ver=-8V T=150C 688
T=175C 688
IF=600A, Vr=900V Tw=25C 100
Recovery Charge F= ) VR= ) Ty=125C 144
e XE EE?’»S—TQ eldt=5700AuS(T,=175C) R QR - 459 | - | vC
Vee=-8V vIT
° T,=175C 172
IF=600A, Vr=900V Tu=25¢C >7
Reverse Recovery Energy FEOUUA, V= - Ty=125C 79
I 1 45 SHASTOASTA1TSC) s | Bree | | es | 0 | ™
T=175C 95
Thermal Resistance, Junction to
Case Per FRD/#./> FRD Rthic - looe2| - K/W
Si-5 A H
Thermal Resistance, Case to .
Heatsink Per I?BT/$/'\ IGBT RincH - |ooss| - K/IW
G- A P = TWHMH)
Temperature under Switching
Conditions?’ Tvop | -40 - 175 C
T AR
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NTC-Thermistor/ NTC-#ug . [H
Characteristic Values | HHEES%

min. typ. max.

Rated Resistance .
*i‘*fj_\' EEBE. TNTC—25 C R25 - 5 - KQ
Deviation of R100
—_ of —_ o,

R100 i Tntc=100°C, R100=465Q AR/R -5 - 5 %o
Power Dissipation Cnpe
TR FEEL Tn1c=25TC P2s - - 20 mW

R2=R25 exp[Bas/s0(1/T2-1/(298.15K))] Bosso - 3375 - K
B-Val
B {Ea ue R2=Ras exp[Basiso(1/T2-1/(298.15K))] Basso | - |3414] - K

R2=R25 exp[Ba2s/100(1/T2-1/(298.15K))] Bos/100 - 3436 -

Module / #R

Isolation Test Voltage _ A
g@é%‘{)ﬂuﬁﬁ EELIIL RMS, f—50HZ, t=1min VisoL 3.4 kV
Isolation Test Voltage of NTC _ s
NTC %2t RMS, f=50Hz, t=1min VisoLTc) 3.4 kV
Material of Module Baseplate c
B KL !
Internal Isolation
Py A% ZTA
Creepage Distance Terminal to heatsink 15 mm
JT€ HA P Terminal to terminal 12.1
Cleargnce Terminal to heatsink 12.5 mm
R 1] 55 Terminal to terminal 10
Comparative Tracking Index
A0 R A CTl =200

min. typ. max.

Stray Inductance Module
G

Lsce - 20 - nH

Module Lead Resistance,
Terminals-Chip

R S| B, i -t

Tc=25C, Per Switch

Rece+ee - 0.8 - mQ

Storage Temperature
o AF It

Tstg -40 - 125 c

Mounting Torque for Module
Mounting

PP T

Screw M5 / M5 1242

M 3.0 - 6.0 Nm

Mounting Torque for Terminal
Mounting

PES I AL

Screw M6 / M6 1242

Weight
HiE

G - | 345 g

1) Terminal impedance is not included.

A& AT,

2) Tyjop > 150°C is allowed for operation at overload conditions.
WHEMHET AT TENEE Ty > 150°C,
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Circuit Diagram / HiZ&&

Output chanracteristic IGBT,Inverter(typical),
Inclusive R .,ge

IGBT #ythfetE, W2 (BE) , BER, .
lc=f(Vce),Vee=15V

Output characteristic IGBT,Inverter(typical),
Inclusive Rcc+ee
IGBT ﬁﬂjﬁ‘ﬁ, iﬁ% (ﬁ":ﬁl’ﬁ) ’ /@Jﬁ RCC'+EE’
lc=f(Vce), T=175°C

1200 e s % 1200 Veos1ov 171
-= Tj=125°0 374 S I St Vge=17V ' 2 P
1000 |7 TR0 Wi 1000 []7 Vees1sv any
=== Tj=175C / S === Vge=13V S
N ! ’
/ o — — Vge=11V /;’ 1
800 35 800 H——Vge=9V s
/ 2 ‘ S
i’ —s 1
< A4 < L~
5 600 - S 600
>
A
400 e 400
v I
’J N/ ’_/"" 7]
200 ; 200 =
/ g
0 0
00 05 10 15 20 25 30 35 00 05 10 15 20 25 3.0 3.5 40 45 5.0
VeE[V] Vee[V]
Transfer characteristic IGBT,Inverter(typical), Switching losses IGBT,Inverter(typical),
Inclusive Rcc+ep Inclusive Rcc'+ee'
IGBT f&5fett, 3 (BAME) , B8 Rew IGBT FFoR#i#E, W (MAME) , A% Rew
Ic=f(VeE),Vce=20V E=f(lc), Vee=+15V/-8V,
Reon=1.6Q, Rco=3.5Q, Vce=900V
I I T 825 T T
1200 250 Eon, Tj=125°C
TP Tj:12500 750 |- -- Eoff, Tj=125°O K
1000 H~ TJ:=1SOUC 675 0 Eon, TJ.:15ODO ‘,:_.-
=== Tj=175C == Eoff, Tj=150°C /
600 H------ Eon, Tj=175°C
800 — — Eoff, Ti-175C b
525 ’,7
ff =
Pt # -
4 = 450 Y7 PRI
S 600 E A G0
w375 =
400 300
225
/4
& 75
0 = 0
4 5 6 7 8 9 10 11 12 13 14 0 200 400 600 800 1000 1200
Vee[V] Ic[A]
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Switching losses IGBT,Inverter(typical),
Inclusive Rcc+eer

IGBT FFociise, 2 (JWAUE) , A8 Rew

E=f(Re), Vee=+15V/-8V, Ic=600A, Vce=900V

Switching times IGBT,Inverter(typical)
IGBT JFoRHfIR], 2 (JRAUED

taon=f(Ic), t=f(lc), Vee=+15V/-8V, Vce=900V
Reon=1.6Q, Reo=3.5Q, Tj=175°C

700 T — T 10 — Tdon
Eon, Tj=125C e
650 M- -~ Eoff, Tj=125°C < Tdoff
600 H Eon, T=150°C —-Tf
- = Eoff, Tj=150"C v
550 f------ Eon, T=1757C 1 -
| —— Eoff Tj=17500 Pes Do TSP 5 I W IS 5
500 e N = e e z
= 450 s /’ 7
i 400 > /’ // =
350 // i l——T T [ | .
300 A —
e iy da M e S S
200 'j'/"""""'"_
150 0.01
1 2 3 4 5 6 7 0 200 400 600 800 1000 1200
Re[Q] Ic[A]
Switching times IGBT,Inverter(typical) IGBT,Inverter(typical)
IGBT JFoRHIIR], 2 (JRAUE) IGBT A EARALAI R, Hi38 (JAUED
taon=f(Rs), t=f(Rc), Vee=+15V/-8V, dv/dt=f(Rg), Vee=+15V/-8V,
Ic=600A, Vce=900V, Tj=175°C Ic=600A, Vce=900V, Tj=25°C
L — Tdon = . I
— dv/dt-on
-------- Tdoff 7 > - = dv/dt-off H
—--Tf o
6 —— -
1 *r-=-.a
5
2 zZ .
=
5
3 3
0.1
2
N
1 o
0.01 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Re[ @] Re[Q]
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Transient thermal impedance IGBT, Inverter

IGBT BRASIE, #Ap

Reverse bias safe operating area IGBT,
Inverter(RBSOA)

Zingc=f(t) IGBT A% T/EKX, 42 (RBSOA)
Ic=f(Vce),Vee=+15V/-8V, Reor = 3.5Q, Tj= 175°C
1 1600
1400 [L=——= loChip
1200
0.1
1000
g % 800
600
0.01
400
£ 1 2 3 4 200
R[K/W]: 0.000275 0.00179 0.01037 0.0328
Tils]: 0.00020 0.0026 0.009 0.049
0.001 0
0.001 0.01 0.1 1 10 0 200 400 600 800 1000 1200 1400 1600 1800
t[s] Vce[V]
Forward characteristic FRD, Inverter(typical), Swiching Losses FRD, Inverter (typical),
Inclusiver Rcc: +ee- Inclusive Rccsee
FRD IEFIRME, B8 (BEME) , A4 Ry FRD FFR4i#8, B4 (MBUE) ,BE rec e
Ir=f(VE) Erec=f(Ir),Re0n=3.5Q,Vce=900V
1200 — 100 . .
— Tj=25"C !t Erec, Tj=1257C
- = Tj=125°C '.’:r:," 90 f=-=- Frec, Tj=150"C
1000 H— Tj=150"C | Erec, Ti=175C
--- Tj=175C i S T A B R ——
g e .
o 70 — =" =
300 / 7 | "
ot 60 4B
o ",. /
— N == ’4 .
é 600 / ’;f E 50 ‘ ,_z o
oA ] / /
/,v § 40 =7
400 i/
/" 30 I
/ 7
/ 20 ,
200
/ 10
0 ard 5
GO 05 10 15 20 25 30 35 0 200 400 600 800 1000 1200
VF[V] IF[A]
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Swiching Losses FRD, Inverter(typical), Transient thermal impedance FRD, Inverter
Inclusive Recee FRD BEA#H, w2

FRD FFo&Buft, #24F (HRAME) 8 rec +eE Zinac=f(t)

Erec=f(Rg)

150 I T 1

1
135 -+=: Erec, Tj=150C

------ Erec, Tj=175"C

120

105 \
% 0.1

90 <
S -.“.“‘~
~ e

75

[mdJ)

-

.
i
;
¥ I
ZthIKAW]

60 ~_ | = , =

o 0.01

ERE

45

30

i 1 2 3 4
15 R[K/W]: 0.00038 0.00251 0.01409 0.0415
Tils]: 0.00021  0.0024 0.009 0.045

0 0.001
1 ) 3 A S 6 ; 3 0.001 0.01 0.1 1 10

R[] tis]

NTC Thermistor temperature characteristic
(typical)

NTC #krafE

R=f (T)

100000 I
H

10000 =5

RI2]

1000 <

T

M~

100
0 20 40 60 B0 100 120 140 160
Te[°C]
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Package Dimension / #3% R~}
Dimensions in Millimeters | ZX A &#.47
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