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Preliminary

M series package: 1700V450A IGBT module Datasheet

53
SRR

Equivalent Circuit Schematic

Features: 7= iR
® Vces= 1700V o L ISIE 1700V
®  ICnom=450A/ Icrm = 900A o Lrf il E S IE(E HiURIA 900A
® High RBSOA capability ® = RBSOA ft
® 1700V 450A, Voreay =1.55V@25°C @ 1700V 450A, Veegsay =1.55V@25°C
® 1700V 450A, VF=1.70V@25°C ® 1700V 450A, VF=1.70V@25°C
® Low Conduction Losses o LT NIFE
® MPT /FS Technology ® UAREM /A2 LR
Typical Applications: BRI -
® Static Var Generator ® SVG FHIETLY kA
® Middle (High) Voltage Converter ® MVD H & R A AR i ds
® Wind Turbines ® XKML
® Motor Drives ® IRz
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IGBT, Inverter / IGBT, ¥ 3 Ef4
Maximum Rated Values /| J AXIrF5S%
Collector-emitter Voltage .
A - R R Eﬁ)f Ty=257C Vces 1700 \Y%
Implemented collector current
£ B HL Ic nom 450 A
Continuous DC collector current
2 v M 2 B L Tc=90°C, Tyjmax=1757C Ic 450 A
Repetitive Peak collector current _
2 v W T 6 T A HL R tp 2P+ Tyjop Icrm 900 A
Gate-emitter peak voltage
[T SRR £ e Vaes +20 M
Characteristic Values /| 18653 min. typ. max
Collector-emitter saturation -'T—Vizfg;(zc 1 gg
Voltage"” lc=450A,Vee=15V o v . - | v
gt R R | Ty=150C [ CESe 1.78
T,=175C 1.83
Gate Threshold Voltage
RGNS ’ Vee=Vee,lc=9mA, Ty=25C Veen | - |610| - | Vv
Gate Charge
S Vee=-15V/15V,Ve=600V Qs - |42 - |uc
Internal Gate Resistor
P BT T T2t Ron | -~ O3] ~ | ©
Input C it
irﬁ]%j);\ %a;%aCI ance f=100kHz, T\j=25C Vce=25V,Vee=0V Cies - 459 _ nE
Reverse Transfer Capacitance 5
fil_”j’ﬁz:%ﬁ EE'@: f=100kHz, Tj=25°C,Vce=25V,Vee=0V Cres - 0.16 - nF
Collector-emitter Cutoff Current 5
2 oG- 5 B W 2 TG L 37 Vce=1700V,Vee=0V,T;=25°C Ices - - 1 mA
Gate-emitter Leakage Current .
|- R LA Voe=0V,Vee=20V, Tj=25°C lees | - | - | 100 [ nA
Turn-on Delay Time, Inductive | |c=450A,Vce=900V Tv,f25 C 143
_ T,=125C 149
Load . Vee=-8V/15V T.2150°C taon - 150 - ns
T REIR I TR), B o 2 Reon=1.5Q viT
}FLLJE. le ﬁ) ?@C Go T,=175°C 151
B _ T,=25C 51
Rise Time, Inductive Load lc=450A,Vce=900V T.i=125°C 63
N X Vee=-8V/15V : t - - ns
TR TR, A A Reon=1.50 Ty=150C ’ 64
' T,=175C 66
Turn-off Delay Time, Inductive | |c=450A,Vce=900V Tv=25 C 808
e T,=125C 874
Load e Vee=-8V/15V T.=150°C tdoff - 889 - ns
Yot ZEIR I TE], B E | Reor=5Q v~
ST, G | Roor Lol 389
Ty=25C 438
Fall Time, Induptive Load Ic=450A,Vce=900V Ty=125C t i 714 i ns
SRR, R AR Vee=-8V/15V,Reo=5Q Ty=150C f 763
T,=175C 848
lc=450A,Vce=900V Ty=257C 105
Turn-on energy loss per pulse | L,=30nH,Vee=-8V/15V Ty=125C E ) 142 ) mJ
JTIEHFE Roeon=1.5Q o Ty=150C on 153
dildt=5448AluS(TVI=175C) 1 _175°C 162
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|c=450A,Vce=900V T=25C 114
Turn-off energy loss per pulse | L;=30nH,Vee=-8V/15V T,=125C E 158 J
KR Rear=50 o oTgEtsoc [ ST 7o | T [ ™
du/dt=4762V/us(Tvj=175C) 1 4757 178
SE: Data Vee=-8V/15V tp<8us,T=150C ) 1900 ) A
o i i Vcc=1000V tp<6ps, Ty=175C s¢ 1800
Thermal Resistance, Junction
to Case Per IGBT/¥.4~ IGBT Rinic - 0.060 - K/W
Si-Ah 5 AR
Lgirtg;ﬁll(Resmtance, Case to Per IGBT/#./ IGBT Reo ] 0057 ] W
Sh - SR Noeese =1 W/(M'K)
Temperature under switching
co?/gitio;lf Tviop -40 - 175 C
TAERE
Diode, Inverter | —#%%&, A4
Maximum Rated Values | & Kn#rS%
Repetitive peak reverse voltage Ao
m‘%g&ﬁu@{a EELIIL ij—25 C VRRM 1700 A\
Continuous DC Forward Current | 450 A
AJIESEIE 7] B L Fnom
Repetitive Peak Forward Current t=1 | 900 A
QDES-NRE =L p=1MS FRM
Characteristic Values /| 885 min. typ. max
T,=25C 1.70
Forward Voltage" B B T=125TC 1.90
T A TR IF=450A, Vgee=0V T,=150°C VE - 195 - V
Tw=175TC 2.00
T,w=25C 662
Peak Reverse Recovery IF=450A,Vr=900V T ’: 125 678
C};Frjerr;f SR -dir/dt=5556A/us(T=175C) TV{_ 150 IrM - 686 - A
al 1 Vee=-8V vi=
AR IFIR TR * T,=175C 678
T,=25C 79
Recovery Charge IZ=-32?6§5\5/,27§/)00(\1/- 175°) ij=1 25C Q 114 c
e =dli = us(Ivj= - -
S I PR L e Versgy ‘ T,=150°C R 125 H
T,;=175TC 135
T=25C 36
Reverse Recovery Energy 'Zz_‘}gfpg;géﬁoog_ 1757C) Tv;=125°C E 59 J
=1 -ai = us( = - -
S [ PR R ARG Vor=-8Y : Ty=150C rec 66 m
T,=175TC 71
Thermal Resistance, Junction
to Case Per FRD/#./~ FRD Rinsc - 0.078 - K/W
Si-5e A H
Lk;rtrsr;ﬁll(Resmtance, Case to Per IGBT/24 IGBT Rocn ] 0,045 ] W
9}%'%&%%&%&& )\grease=1W/(m'K)
Temperature under switching
Co?/]‘;itiojlsi ij op '40 - 1 75 OC
TARRSE
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NTC-Thermistor/ NTC-#ufi B fH

Characteristic Values /| 885 min. typ. max
Rated Resistance .
*i‘*ﬁ\' EEBE. TNTC—25 C R25 - 5 - KQ
Deviation of R100
—_ f —_ o)
R100 i Tnte=100C, R100=465Q ARR | -5 - 5 %
Power Dissipation e
TR FEEL TnTe=257TC P2s - - 20 | mW
R2=R25 exp[B2s/50(1/T2-1/(298.15K))] Bosso - 3375 - K
B-Val
5 {Ea ue Ro=Ros exp[Basso(1/To-1/(298.15K))] | Baseo | - [3414| - | K
R2=R25 exp[B2s/100(1/T2-1/(298.15K))] Ba2s/100 - 3436 -
Module / #iR
Isolation Test Voltage _ A
é@%‘{)ﬂﬂﬁﬁ EE}:TS RMS, f—SOHZ, t=1min VisoL 34 kV
Isolation Test Voltage of NTC _ s
NTC 442 ik e & RMS, f=50Hz, t=1min VisoL(NTC) 34 kV
Material of Module Baseplate c
B AL L !
Internal Isolation
RO ZTA
Creepage Distance Terminal to heatsink 15 mm
JT€ H, P 25 Terminal to terminal 12.1
Cleargnce Terminal to heatsink 12.5 mm
FEL R B Terminal to terminal 10
Comparative Tracking Index
HXT I AR 46 4 cn ~ 200
min. typ. max.
Stray Inductance Module
HLH K B R Lece | - | 20 ] - |nH
Module Lead Resistance,
Terminals-Chip Tc=25C, Per Switch Rcc+ee - 0.8 - mQ
B 5| B L RE, 3 -
Storage Temperature .
AT Teag | 40 | - | 125 | C
Mounting Torque for Module
Mounting Screw M5 / M5 %22 M 3.0 - 6.0 | Nm
S YAy
Mounting Torque for Terminal
Mounting Screw M6 / M6 %22 M 3.0 - 6.0 | Nm
RS T YA
Weight

1) Terminal impedance is not included.
AE&imFE.
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Circuit Diagram / HiZ&&

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

IGBT #yii4Ft:, W4 (MEME) , AER

Ic=f(Vce),Vee=15V

900
750
600

; 450
300

150

0

0.0

Transfer characteristic IGBT,Inverter(typical),

1 1
—Tj=25C .
--=- Tj=125"C i
o ’
------ Tj=150"C 2oy
L 3 rjSd
=== Tj=175°C / {47

4
/

7

0.5 1.0

Inclusive Rcc+ep

IGBT feffhid, 3 (WAME) , B8 Rew

|C=f(VGE),VCE=2OV

900

750

600

= 450

300

150

1.5 2.0 34
VeE[V]

5 3.0

35

1 1
— Tj=25C
-+= Tj=125°C
------ Ti=150"C

=== T=175°C

S 10 11 22

VGEe[V]

14

ElmdJ]

Output characteristic IGBT,Inverter(typical),
Inclusive Rcc+ee'
IGBT HyHifetk, W& (MEME) , 88 Rew
lc=f(Vce), Tj=175°C

900 —r——
— Vge=19V :.-" /
----------- Vge=17V i¥
750 H------ Vge=15V £
s
=== Vge=13V H ',’ 4t
—— Vge=11V /;‘ ,
600 H—-—Vge=9v —f
¥ /‘__—-
450 e~
300
150
0

0.0 05 10 15 20 25 30 3540 45 50
VeE[V]

Switching losses IGBT,Inverter(typical),
Inclusive Rcc+ee
IGBT FFOR$isE, WA (MAME) , B8 Rew
E=f(lc), Vee=+15V/-8V,

Reon=1.5Q, Rco=5Q, Vce=900V

550 r :
Eon, Tj=125°C

500 fi--- Eoff, Tj=125°C y

ago I Fon, TJ.:15ODO b4,
== Eoff, Tj=150°C ,-',7

a00 [------ Eon, Tj=175°C
— — [Foff, Tj=1757C ,{_.-/

350

300

250

200

150

100

50

0
0 150 300 450 600 750 900

Ic[A]
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Switching times IGBT,Inverter(typical)
IGBT FFocifiAl, MAr (HAfE)
taon=f(Ic), t=f(lc), Vee=+15V/-8V, Vce=900V

Switching losses IGBT,Inverter(typical),
Inclusive Rcc+eer

IGBT FFocifse, ¥ (WMAMAE) , A Rew

E[m.dJ]

tfps]

E=f(Rc), Vee=+15V/-8V,

Ic=450A, Vce=900V

400 : — T — Tdon
Eon, Tj=125C e
375 M- - - Eoff, Tj=125°C s Tdoff
350 H™&UUOU Eon, Tj=15000 - Tf
- = Eoff, Tj=150"C v
223 Menaans Eon, Tj=1757C
300 == Eoff, Ti=t7sC| | ’/_ e =
250 P
225 // ol .
200 /:. = A e
s = e
150 71—
125 0.01
1 2 3 4 5 6 7 0 150 300 450 600 750 900
Re[Q] Ic[A]
Switching times IGBT,Inverter(typical) IGBT,Inverter(typical)
IGBT JFoRHIIR], 2 (JRAUE) IGBT FUEZRALAIER, B2 (JAUED
taon=f(Ra), t=f(Rs), Vee=+15V/-8V, dv/dt=f(Rg), Vee=+15V/-8V,
Ic=450A, Vce=900V, Tj=175°C Ic=450A, Vce=900V, Tj=25°C
L — Tdon 8 I I
— dv/dt-on
-------- Tdoff 7 > - = dv/dt-off H
— - Tf .
6 —F -k
1 il B SR,
5
2 .
=
ke,
3 3
0.1
2
AN
1 ~—
0.01 0
1 2 3 4 5 6 7 1 2 3 4 5 6 7 8

Preliminary Data

RGon=1.5Q, RGoff=5Q, Tj=175°C
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Transient thermal impedance IGBT, Inverter

IGBT BEA#E, 4R

Reverse bias safe operating area IGBT,
Inverter(RBSOA)

Zingc=f(t) IGBT A% T/EKX, 42 (RBSOA)
Ic=f(Vce),Vee=+15V/-8V, Reorr = 5Q, Tj= 175°C
0.1 1000
900 T
800 \\ I,
700 \ :
600 \ :
0.01 < s00 \:
400 !
\s
300 \!
1
- 200 :
i 1 3 4 \t
RI[K/W]:  0.00037  0.00239 0.01382  0.04373 .
Tils]: 000027 00035 0012 0065 100 lc, Modul :
=-=+ ¢, Chip \
0.001 0 T T
0.001 0.01 0.1 1 10 300 600 900 1200 1500 1800
t[s] Vee[V]
Forward characteristic FRD, Inverter(typical), Swiching Losses FRD, Inverter (typical),
Inclusiver Rcc: +ee Inclusive Rec+ee
FRD TEf4et:, B2 (RAE) , A8 Ry w FRD FFX$i%E, #4 (MEME) A F rec +eE
F=f(VF) Erec=f(Ir),Reon=5Q,Vce=900V
900 T I = 100 I I
— Tj=25"C M7 Erec, Tj=125°C
- = Tj=125°C '.’:r:," 90 f=-=- Frec, Tj=150"C
750 H-——- Ti=150°C ’,'_,:; ------ Erec, T=175C
--- Tj=175C i S T A B R ——
g i .
i 70 — =
600 / e P =
i 4 .
o 60 1 ]
4 o
/ ;;. ) /', /
450 o E 50 ]
oA ] /
/,v § 40 =7
300 /, 30 /
/
/ 7
20
150
/ 10
0 et 0
00 05 1.0 15 20 25 30 35 150 300 450 600 750 900
VE[V] IF[A]
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Swiching Losses FRD, Inverter(typical),

Inclusive Rcc+ee

FRD JFocHife, ¥4
Erec=f(Rg)

100

(ﬁjﬂﬁ) ,@»ﬁ RCC’ +EE-

90

1
. T=1257C

. Ti=150°C
. Tj=175C

80

70 =

60

[mdJ)

50

/

ERE

40 e

-

30

20

10

Rg[€@]

NTC Thermistor temperature characteristic

(typical)
NTC g AL fH
R=f (T)

100000 T T
g ;

10000 =%

R[]

1000

I

™~

100
0 20 40 60

80 100 120 140 160

T{°C]

Transient thermal impedance FRD, Inverter

FRD A, 38

Zinac=f(t)
0.1
5 0.01
=
=
i: 2 2 3 4
Ri[K/W]: 0.00051 0.00334 0.01879 0.05533
Ti[s] 0.00028 0.0032 0.012 0.06
0.001
0.001 0.01 0.1 1
t[s]
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Package Dimension / #3% R~}
Dimensions in Millimeters | B A #.fr

35402
2 ™
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