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BRI IGBTHE L

Single Switch IGBT

kA Ver 17.12

KESH Key Parameters =>4 ) Circuit Configuration
V ces 4500 \% e — e
V ce(san) (typ) 2.30 \% © ©) (©)
lc (max) 1200 A 3(C)
I crm) (max) 2400 A
2(G)

BRI R F Typical Applications
o H5|fEE) Traction drives
o HHHLIEH Motor Controllers 1(E) i i

Smart Grid 8(E) 6(E) 4(E)

High Reliability Inverter

Led= Features
o AISICHE:AR AISiC Baseplate
o AINFIHR AIN Substrates

o HAIEILRE
o 10uskIEE 7K X HE
o [V cosan A

L

High Thermal Cycling Capability
10us Short Circuit Withstand
LowW V ¢e(sar) device

High current density

K1 LRSS

Fig. 1 Circuit configuration

K2, HRINE
Fig. 2 Module appearance

ERERZ 7 AR Module Label code
BHEALE BEANE
Data position Content of data
18 Btk 5
Module batch number
T 515
d b 1234567390 9-12 Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R AR R U, P R X ES DR 4P fi I

1/8



CRIRC

TIM1200ESM45-PSA011

Co PE®E

BATEE Absolute Maximum Rating
BRARRE A B, BT caee = 25 °C T case = 25°C unless stated otherwise
s SRR M A Ha LA
(Symbol) (Parameter) (Test Conditions) (value) (Unit)
Vces %EM&-EQM)}EEE Vee=0V, T, =25°C 4500 \Vj
Collector-emitter voltage
Vers fﬂﬂff&—ﬁ_%ﬂ& L +20 Vv
Gate-emitter voltage
yray
lc SRR T = 125°C, T ase = 85 °C 1200 A
Collector-emitter voltage
e {1 P37
o L (8 P Lns 2200 R

Peak collector current

= v (AN =] 1=
P max TEEHABABH Ty =125°C, T case = 25 °C 12.5 kw
Max. transistor power dissipation

)
1%t fm = lztﬁ Vg =0V, tp =10ms, T,;=125°C 530 kAZs
Diode It
#n 2% R () R S, I AR A e
Visol Isolati tage — dul ( Connected terminals to base plate), 6000 v
solation voltage — per module AC RMS,1 min. 50Hz
Sk faf (B
Qro  SBEBCR LA (B IEC1287. V = 3500V, 50Hz RMS 10 pC
Partial discharge — per module
pra LIk E i Thermal & Mechanical Data
JI€ HpL B Creepage distance 33mm
A AR Clearance 20mm
T I FELED TR 4R 2 CTI (Critical Tracking Index) >600
s SRR W A N B OR| B
(Symbol) (Parameter) (Test Conditions) (Min) [ (Max) | (Unit)
IGBT 45 5% #4BH ghFE B IRE
R h@-c) 1cBT . . o L 8 K | KW
Thermal resistance — IGBT Continuous dissipation - junction to case
R g gt e fE E TIFE 16 | k/kw
th(J-C) Diode . . . L. . . .
Thermal resistance — diode Continuous dissipation - junction to case
Bl AR BE (R ) %73 F1HENm (S #E1W/m-°C)
R thc-H) Thermal resistance — Mounting torque 5Nm 6 K/ kw
case to heatsink (per module) (with mounting grease 1W/m-°C)
; . IGBTH#S4r (IGBT) 125 °C
Ty £Ei5 Junction temperature — -
B e i — W& 5 Diode ) 125 | °c
T %R %  Storage temperature range -40 | 125 °C
X [E M - M6 Mounting - M6 5 Nm
HLEE HOEH - M4 ) -
M 74715 Screw torque Electrical connections - M4
HLEE HOEH - M8
. . 10 Nm
Electrical connections - M8
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B {E Electrical Characristics
FRAERE R A B, BT gase = 25 °C

T case = 25°C unless stated otherwise

s SRR ¥k Be N | T B K| B A
(Symbol) (Parameter) (Test Conditions) (Min) | (Typ) | (Max) | (Unit)
. § Vege=0VVee=V
| e %%*&E‘Zﬂ: EEY)ZE GE CE CES 1 mA
Collector cut-off current Ve = OV, Ve = Vegs: T aace =125 ° C 90 mA
MR LA
| Vge =220V, Ve =0V
OFS Gate leakage current cE cE 1 WA
AR - S5 A ) A1 HhL
\V lc =120mA, Vge =V . . .
CE ™ Gate threshold voltage © GE ™ TCE 5.0 60 | 7.0 v
B HLIR - S A T R L Ve =15V, | ¢ = 1200A 23 | 28 v
Ve san Collector-emitter saturation
voltage Ve =15V, I =1200A,T;=125°C 3.0 3.5 \Y
TR IE TR LI HLR
|
F Diode forward current DC 1200 A
AR IE W) R e E FLR _
| =1
FRM Diode maximum forward current | P~ TS 2400 A
e I = 1200A 2.4 2.9 V
(*1) TRE I HE F
Ve Diode forward voltage
I = 1200A, ij =125°C 2.7 3.2 V
NGRS _ _ _
i Vee=25V,Vge =0V, f =1MH
Cles Input capacitance ce =25V, Ve =0V, z 135 nF
M4 B fif
Qs Gate charge +15V 11.9 uC
I ) A i FL 2 _ _ _
Vee=25V,Vge =0V, f =1MH
Cres Reverse transfer capacitance ce = 25V, Ve = OV, z 34 nF
Fo e A JEK
L
M Module inductance 10 nH
YRR
R ; .
INT Internal transistor resistance 90 uQ
T, = 125° C, V= 3400V,
L Ve <15V, t,<10ps,
Isc Short ci%rcfft%ﬂbrent I > " “(*2) ; 5300 A
» ISC VCE(max) = VCES_ L xdl/dt,
IEC 60747-9

R 1.(Y1) £z S BHINR s CoA BEFEE T ( (*1) indicates it is measured at the auxiliary busbar terminal);
2.(*2) TR AL LR 2L BRI _E L ( (*2) indicates L is the circuit stray inductance plus L y,).
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B SR Electrical Characristics
FRAERF A, RIT caee = 25 °C T case = 25°C unless stated otherwise
g SRR M 2% AT =0 I B I~ 3 N BN 2
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
KT LE IR I (7]
oo Turn-off delay time 2700 ns
R TA] _
b Fall time VI c __15289\/ 700 ns
N2 W CE —
E orr R AE C ge = 220nF 5800 mJ
Turn-off energy loss L - 180nH
T
taon) ﬁﬁiﬁﬂﬂgfl Ve = 15V 720 ns
Turn-on delay time _
b T 1] Reow = 1:50
: R =2.7Q
t, Rise time G(OFF) 270 ns
THIEAFE
Eon Turn-on energy loss 3200 mJ
—_— ,I_r@ ‘j— —H
Q. _ R I Ak S H e 1200 e
Diode reverse recovery charge | =1200A
| — R R R Ve <2800V 1350 A
i Diode reverse recovery current .
oce TeveR b dic/dt =5000A/us
E TR AR B AR 1750 mJ
"® | Diode reverse recovery energy
BRAERE A B, BT caee = 125 °C T case = 125°C unless stated otherwise
(S SR W25 AT =0 I O I N BN A
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
R E AR ) [A]
tatom Turn-off delay time 2650 ns
T B[R] _
t Fall time \/I ¢ _ESSSOAV 20 ns
AN A=] CE —
E orr R C ge = 220nF 6250 mJ
Turn-off energy loss L - 180nH
e
Ld(on) BB Ve = 15V 740 ns
Turn-on delay time _
FIFR T Roon = 1-97
: R =2.7Q
t, Rise time G(OFF) 290 ns
E on ITIEHAE 4560 mJ
Turn-on energy loss
R /3
Q. _ PR I 0] Yk 52 F A 1980 uC
Diode reverse recovery charge | =1200A
— kg At MEA i F-
& Diode?j%egrs% rr'ﬂef:movﬁeiﬁ{)(Z:I:Lurrent Ve =2800V 1720 A
RS il dic/dt =5000A/us
E ZIRE ) PR S A5 3250 mJ
"* | Diode reverse recovery energy

418




€3

thEthz
CRRC

TIM1200ESM45-PSA011

2400 2400 .
(s
2000 2000 / ,
/ /
— ” / [ — -
< 1600 a < 1600 e
5 L i
= £ ’
o o
= 1200 S 1200
o o
/o) S
© °
9 o
S 800 S 800
(@] (]
T\j=25°C Ty=125°C
400 Vge=20V 400 VGe=20V
_— VGE=15V _— VGE=15V
""" Vee=12V — == Vgg=12V
—-=-Vge=lov| | | |} A | | |- Vee=10V
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Collectort-emitter voltage, Vcg -[ V] Collectort-emitter voltage, Vcg -[ V]
P 3. i HA A i R o 2 4. i H AR S il 2
Fig.3 Typical output characteristics Fig.4 Typical output characteristics
14000 16000
T,j = 125°C —— = Eorr (MJ)
Vce = 2800V / Eon (MJ)
12000 | Reom = 1.50 14000 [ ----- Erec (MJ)
Reorr) =2.7Q /
CGE f 220nF TV] =125C
_ Ve = 15V / 12000 | Ve = 2800V
' 10000 - lc = 1200A
E E Vee = +15V
= L 10000 | Cag = 220nF
W 8000 uf
= =
S S 8000
& &
o 6000 o ]
= = 6000 f
2 2
2 4000 E
@ D 4000
2000 / A | T
7" — = Eorr (MJ) 200 ——T—71T 1 T 1 T 1111
: Eon (MJ)
""" Erec (MJ)
0 0
0 400 800 1200 1600 2000 2400 0 1 2 3 4 5 6 7 8 9 10 11 12

Collector current, Ic-[ A ]

Gate resistance, Rg -[ Q]

5. TFRAEAE S 4 FEI PRI A i 2

Fig.5 Typical switching energy vs collector current

B6. T REAE S M L PRI 5 22 i 2

Fig. 6 Typical switching energy vs gate resistance

5/8




== hEhE
C3 crRRC

TIM1200ESM45-PSA011

Reverse voltage, Vg - (V)

2400 2800
Module
— — Chip
2400 |
2000 |
2000 |
< 1600 < |
o o
i) = 1600 |
c c
o o
£ 1200 = |
o o
o S 1200 |
© 15
2 2
g 800 8 |
800 |
400 Ve < 3400V
400 | Ty; = 125°C
Rg(opp) =27Q
Cge = 220nF
Vge = £15V
0 0
0 0.5 1 15 2 2.5 3 3.5 0 1000 2000 3000 4000 5000
Forward voltage, Vg - (V) Collector emitter voltage, Vcg - (V)
K7, W I e e SR o 2 K18, S fi 4 TAEIX
Fig.7 Diode typical forward characteristics Fig.8 Reverse bias safe operating area
2800 100
T_Vj =125°C . Rin IGBT
di/dt < 8kA/us = —— — Ry, Diode
2400 5
< 7
+ 2000 b=t
= N
5 g
£ 1600 c
3 S
> @
g 3
>
8 1200 =
[ ©
) e
o o
% 800 <
o I IGBT Ri(‘C/kW) 0.21 0.53 1.62 5.76
g ti(ms) 0.12 1.98 155 163
400 =
© Diode R;(‘C/kW) 0.46 1.36 3.26 10.8
— tilms) 0.18 3.65 27.0 255
0 0.1
0 1000 2000 3000 4000 5000 0.001 0.01 0.1 1 10

Pulse width, tp - (s)

9. AR S % 4 TAREIX

Fig.9 Diode reverse bias safe operating area

K110 WA FARHST h 25
Fig. 10 Transient thermal impedance
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190+0.5
171+0.15

6xM8 \ 29.5+0.5
] © @ ©@ © @ FLIRBALE 16 Pj

i

i Max depth 16 7
© ‘ X
19w 7/ |5 o |

|
4

L5
‘

|
L

[ 7]

140+0.5
124+0.1
+
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
T
|
|
|
|

Rigal
Er P19 -
Lt | g yool
B @ @ @ NN
20.250.2 FRBAES /| 28405
3xM4 41.25:0.2 8xB7 Max depth 8
79.4+0.2
61.5:0.3 61503
i 13202 - -
| =
231 | — T |
m [N ‘
* |
#H EWeight: 1400g A2 % Module outline code: E

BI11. RSP RS
Fig. 11 Module outline drawing

PR A A TR AT
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

T T 48 AU T A U Tianxin Industrial Park, Shifeng District, ZhuZhou
ok Address X FH 0y Tl [ City, Hunan Province, China
te Ym Zipcode 412001
HH, 15 Telephone 0731-28498268, 28498238, 28493472
1% H Fax 0731-28498851, 28498494
HE 7 S A Email pebu@csrzic.com
13 pil Web Site http://www.pebu.csrzic.com
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5 P 2 23K

(L) S 07 s SR T TR A BRI . E1 T J P RERE, A SCPE BT 45 013 8 1L R
P, TR SR OB O IR PP, R UUT P A T V7 B IR TP . IR T
S BRI, AT A T G sk AR S 5

(20 A7 ST B0 — 0437 B R B RO, SR L 07 8 0 T i 5 S0 0 15
B, (R A BRAECR RBA SP SR TERC A . AP B R, A A S AT S M

W, B SRR A 7 36 B 7 P

(3) WHPREAS BARRER, S THIRATL UK. BT, Emdehis) , BARWH P SRAR
I A M 5 U T VA, RS T ML

(4 7 PSR, 7 0 T U o T U7 BRI o LR L ke 4 T 0 O

B, A TCHEARIER OB TS

(5) P EREFINY, PEASRRE. P BILIR, (ERGOE AR DA AIR, AT DA L B R
W A

(6) U TN B UM LAy, &SR fORA . SRS MR, SHRVIR (preliminary) o 1%
B RRAT % LSS PSP B E A, SR A O i B AT T BLB 60, LR
SRS TR S RN . IR R T TR LSRR, TSR fh 2T B R

Terms and conditions of usage

(1) The product information in this datasheet are intended for use by technical personnel. Due to the diversity of
product applications, the information contained in this document can only be used as a general guide, the
application applicability cannot be guaranteed in some special applications. It is recommended that users do the
assessment of the application applicability before applied. If users need additional product information and help,
please contact our sales or technical support.

(2) Some product data in the datasheet of this product are the typical values, the actual factory testing data may
deviate slightly from typical values, but our company guarantees that these deviations will not affect the normal
use of the product. If the product information changes, our company will promptly amend the datasheet, please
keeps your attention to product information changing in our company website.

(3) If there are special requirements for the product, or apply it in special industries (such as aerospace,
medical, life support, etc.), we strongly recommend that to perform joint application risk and quality
assessments, get the quality agreements.

(4) During the application, if the working conditions are beyond the limitation of temperature, voltage, current or
safe operating area of the product defined in the product datasheet, our company cannot guarantee the
reliability of the product.

(5) When the products are in use, it is strictly prohibited to touch. After power off, to ensure that there is no
residual charge and the products have been cooled before they can be touched. And all operations must be
under ESD protection measures.

(6) We annotate datasheet in the top right hand corner of the front page, to indicate product status. The
annotation “Preliminary” indicates the product design is complete and final characterization for volume
production is in progress, the product information in the datasheet is currently can be referenced, but some
details may change in the future. There is no annotation indicates the product is capable to produce in batch
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