* E - E = S
TIM1200ASM45-PSA011 HER|IGBTHES Single Switch IGBT
FEmEEFEAM  Product Datasheet BEA Ver.1712
XEEH Key Parameters R4 Circuit Configuration
Vces 4500 \'} 9C =G 5 C
V ce(sat (typ) 230 vV (©) (€) (C)
Ic (max) 1200 A 3(C)
I c(rm (max) 2400 A
2(G)
B8R 7 Typical Applications
o FEG|EB) Traction drives
o HHLIEHI Motor Controllers 1(E)O i i
o FBEHL Smart Grid 8(E) 6(E) 4(E)
o A FPEIAR L High Reliability Inverter K1, g
Fig. 1 Circuit configuration
TR Features
o AISICHE:AMR AISiC Baseplate
o AINFFHR AIN Substrates
o EINEIRRE High Thermal Cycling Capability
o 10ustH & ZHE 10us Short Circuit Withstand
o KV co(san AT Low V ¢e(sar) device ?
o A High current density K2, #ERAE
Fig. 2 Module appearance
BESR PR 15 AR Module Label code
AR E H/EAE
Data position Content of data
1--12 B 5 i b
Module product code
13 IrBETF
virgule
ab1234567890/123456781234 Module batch number
2995 B35
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
TR A R UK, U EXESDE 4 it - 1/8
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mXFIEE Absolute Maximum Rating
BRAERR A Y, 5T case = 25 °C T case = 25°C unless stated otherwise
iRe) SR M A Bl LN DA
(Symbol) (Parameter) (Test Conditions) (value) (Unit)
VCES %EE*&_&%‘T*&EEE VGE = OV, TVJ =25°C 4500 V
Collector-emitter voltage
Vees - SO B 420 v
Gate-emitter voltage
Nroy
o MRk Tj= 125°C, Toso = 85 °C 1200 A
Collector-emitter voltage
m& Nroy
o e BV AF L e 2400 A
Peak collector current
=] AN =
P rmax AEERDBATHF T, =125°C, Tgage = 25 °C 12.5 kW
Max. transistor power dissipation
2 R P _ _ _ o 2
1%t . ) Vg =0V, tp =10ms, T,; =125 °C 530 kA“s
Diode It
Y2 L R (1) TP T, S5 R AN
Visal Isolati it dul ( Commoned terminals to base plate), 10200 \Y
solation voltage — per module AC RMS.1 min, 50Hz
Sk A (L
Qrp , E_F'BWEEEEFI(*% %) IEC1287. V1= 6900V, V2=5100V, 50Hz RMS 10 pC
Partial discharge — per module
BRI EE Thermal & Mechanical Data
I FB R Creepage distance 56mm
4 2% 18] [ Clearance 26mm
M I LS TR A5 2 CTI (Critical Tracking Index) >600
el A MAZ%AF | OK| B
(Symbol) (Parameter) (Test Conditions) (Min) | (Max) | (Unit)
IGBT 45 7¢ #4fH g el e DIFE
Rth(J—C) IGBT . T . 8 K/ kW
Thermal resistance — IGBT Continuous dissipation - junction to case
R B e L T IR 16 | K
th(:-C) Dlade Thermal resistance — diode Continuous dissipation - junction to case
P ful P B (B ) %4 S H5Nm (B E1W/m-°C)
R n(c-H) Thermal resistance — Mounting torque 5Nm 6 K/ kw
case to heatsink (per module) (with mounting grease 1W/m-°C)
. , IGBTH 4 (IGBT) 125 °C
Ty 45 Junction temperature — W 5 Diode ) 125
Tstg TEf#I6E  Storage temperature range 40 | 125
ZIEXE A - M6 Mounting - M6 5 Nm
MR HIEH - M4 5 -
M 245 )1/ Screw torque Electrical connections - M4
HLER HIEH - M8
. . 10 Nm
Electrical connections - M8
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4 (E Electrical Characristics
BRARREA A, BT e = 25 °C T case = 25°C unless stated otherwise
g SRR A BN R OK | R AL
(Symbol) (Parameter) (Test Conditions) (Min) | (Typ) | (Max) | (Unit)
. , Vee =0V,Ve=V
fene TR T ce” hYee” Yo L s
Collector cut-off current Ve =0V, Ve = Vegs, Tonee =125 ° C 20 mA
M s HL UL _ _
/ Ve =220V, Ve =0V
GES Gate leakage current GE CE ! bA
AR~ S5 K 8 A P, _ _
"4 lc =120mA, Vg =V . . .
GE (TH) Gate threshold voltage c m GE — TCE 5.0 6.0 7.0 v
. R AR AR R P P Ve =15V, /¢ = 1200A 23 | 28 Vv
Ve (sat)( ) Collector-emitter saturation
voltage Ve =15V, Ic =1200A,T,;=125°C 3.0 3.5 \Y
TRE IE R BRI
le Diode forward current DC 1200 A
R IE 1A B AR IR _
Ierm Diode maximum forward current | /P 1™ 2400 A
R I = 1200A 2.4 2.9 \
YAS) AR IE R H F
F Diode forward voltage
Ig=1200A, T,;=125°C 2.7 3.2 \
, LD R - - -
Cies Input capacitance Ve =25V, Ve =0V, 7= TMHz 135 nF
I P ey
< Gate charge 15V 1.9 HC
[ A% iy L2 - - -
Cres Reverse transfer capacitance Vi =25V, Ve =0V, 7= 1MHz 3.4 nF
TR H LK
L Module inductance 10 nH
N
R
INT Internal transistor resistance 90 HQ
T, =125° C, V¢ = 3400V,
Isc TR LR Vee<15V, t,<10ps, 5300 A

Short circuit current, lgc

Vcemax) = Vees— L Dxdi/dt,
IEC 60747-9

EE: 1.(11) BRiZS MR SRR 7 ( (Y1) indicates it is measured at the auxiliary busbar terminal);
2.(*2) FonL 2 I A HCR N EL y( (*2) indicates L is the circuit stray inductance plus L y).

3/8



thEh %
CRIRC

TIM1200ASM45-PSA011

4 (E Electrical Characristics
BRAERRA A B, BT caee = 25 °C T case = 25°C unless stated otherwise
SR SR MR A =0 T O I~ N N 2
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
IR T LE IR I (]
Latom Turn-off delay time 2700 ns
poy
t RN TR 1 =1200A 700 ns
Fall time Ve 2800V
N2 N CE —
Eorr RIS C.. = 220nF 5800 md
Turn-off energy loss 9
TR L ~180nH
taton) AL Ve = £15V 720 ns
Turn-on delay time _
t, .ﬂﬂj]g‘l Ra(orr)= 2.7Q 270 ns
Rise time
Eon ITIBARE 3200 mJ
Turn-on energy loss
Q R S e R LA 1200 c
™ | Diode reverse recovery charge B H
il : I¢ =1200A
/ R IR V ce =2800V 1350 A
Dlodeieviise recover;c/' current di/dt =5000A/us
E TR I n Yk B A 1750 md
¢ | Diode reverse recovery energy

BRARREA A, BT e = 125 °C

T case = 125°C unless stated otherwise

Ginc ST A% AF =N I U I > N I A A
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
KT LE IR I (]
oo Turn-off delay time 2650 ns
o
t Iaﬁfflﬂ? 1o =1200A 720 ns
— Ve =2800V
E ore I C g = 220nF 6250 mJ
Turn-off energy loss
R | L ~180nH
tatony FHBIEIRR A Ve = £15V 740 ns
Turn-on delay time _
b T 1] -
t, Rise time Reorp)= 2.7Q 290 ns
Eon JTIBAFE 4560 md
Turn-on energy loss
RRE P i)
Q. _ B S e PR A LA 1980 e
Diode reverse recovery charge _
R R T, I+ =1200A
I BRI Ve =2800V 1720 A
Diode reverse recovery current e
— O R A I dig/dt =5000A/us
E rec —E > 3250 mJ

Diode reverse recovery energy
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2400 2400 .
2000 2000 / ,
P /
—_ el — :
< 1600 7 < 1600 -
© ‘ © .
£ 1200 £ 1200
o o
g s
3 ks
3 800 S 800
o (8]
T,/=25°C T,;=125°C
400 V=20V 400 Vee=20V
_ VGE=15V ——— VGE=15V
----- Vee=12V — - Veg=12V
—_—=-=-\Vgge=tov{ (| ( | L |\ 0 |===-- Vee=10V
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Collectort-emitter voltage, Vce -[ V] Collectort-emitter voltage, Vce -[ V]
Pl 3. i AR 7 i 2 B4, R SR i 2k
Fig.3 Typical output characteristics Fig.4 Typical output characteristics
14000 16000
T, = 125°C / — = Eorr (mJ)
Ve = 2800V / Eon (mJ)
12000 RG(ON) =1.5Q 14000 | ----- Erec (MJ)
RG(OFF) =27Q /
CcE = 220nF T, = 1257C
Vg = +15V . 12000 | Ve = 2800V
5 10000 / 2 Ic = 1200A
£ g Ve = 15V
T 10000 | Cge = 220nF
z @
W 8000 w
3 >
<y 5 8000
2 c
S (]
o
o 6000 o e L
£ = 6000 T
£ £
& 4000 z
* @ 4000
2000 Al || a0l T e
/ —— = Eorr (MJ) 2000
: Eon (mJ)
""" Erec (mJ)
0 0
400 800 1200 1600 2000 2400 61 2 3 4 5 6 7 8 9 10 11 12

Collector current, Ic-[ A ]

Gate resistance, Rg -[ Q]

KI5, TF IR RERE S B R L R R i 2

Fig.5 Typical switching energy vs collector current

6. TT < REFE5 MR R FELAR 5% 5% i 26

Fig. 6 Typical switching energy vs gate resistance
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Forward current, Ig - (A)
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Forward voltage, Vf - (V)

Collector current, I¢ - (A)

2800

Module
—— — Chip

2400

2000

1600

1200

800

Vce < 3400V
Tyj = 125°C
RG(OFF) =2.7Q
CgE = 220nF
VGe = £15V

400

0 1000 2000 3000 4000
Collector emitter voltage, Vcg - (V)

5000

7. AR IE R R g R

Fig.7 Diode typical forward characteristics

K8, Stz as TARIX

Fig.8 Reverse bias safe operating area

Reverse recovery current, I, - (A)

2800

T, = 125°C
di/dt < 8kA/us

2400

2000

1600

1200

800

400

0 1000 2000 3000 4000

Reverse voltage, Vg - (V)

5000

Transient thermal impedance, Ziyj.c) - (‘C/kW)

100

R IGBT
—— — Ry, Diode

IGBT R('C/kW) 0.21 0.53 1.62 5.76
ti(ms) 0.12 1.98 155 163
Diode R('C/kW) 0.46 1.36 3.26 10.8
ti(ms) 0.18 3.65 27.0 255
0.1
0.001 0.01 0.1 1 10

Pulse width, t, - (s)

K19, TR S fi 2 4 TAEIX
Fig.9 Diode reverse bias safe operating area

K110, RS TABH TR 22
Fig. 10 Transient thermal impedance
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= HWeight: 1700g
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go| == — : — —— S
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ii[o o o . O
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i ]
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285 ‘ | : ‘
& D 6| @D L @D
Al
2 yiglaligl!
L B | mlel@mEom) -
T 59.2+0. 2 70 1 36.3+0.3| 1l
e 14+0.2 38+0.5 |
3 X M4
(Zie R XKES)

FEHAM 257 Module outline code: A
BI11. B AP R S
Fig. 11 Module outline drawing

PRI o R IR B SUBHAR  FR A 7 - AR H LT

Semiconductor Business Unit, Zhuzhou CRRC Times Electric Co., Limited

Hoo bk
T
3
e =
HL T IR AR
B ik

Address

Zipcode

Telephone
Fax

Email
Web Site

T A8 PRI T A e
(X H 0 Tl [l

412001

Tianxin Industrial Park, Shifeng District, ZhuZhou
City, Hunan Province, China

0731-28498268, 28498238, 28493472
0731-28498851, 28498494

pebu@csrzic.com

http://www.pebu.csrzic.com
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158 P 2 AR A 23K

(1) HOE TR B B T TR FRBER. o T IR I SR, A SCPPT & 015 P R
LR, o BRSSP (SE A e, VU AT AP R . IR A7
{55 AR, IR TR R O B A R

(2) A7 B A R IR — 5937 SO SR, SR H 7 A b T 3 S (e 4
B (IR AT GBS B 2 W O TE R . S BRAEE, RAT & B T 7 b

s VRIS A ] S A 077 i T2 .

(3) WIRAAT BARIRER, TR COBUEAUR, o7, LR | SRR SR A
e 7 5 KU BT BV, R348 — RO

(4) 7 AR, SRR P T o S0P RO . MU, FAE s 4 T D

L TR A TR T 4

(5) PAhFEMEMIS, AT, P RITR, ERRIE AR, 7 DA AR, A T LEEA B S R
L T s

() 7=l M AR UL L ff, £ ARAS . R AT R, X4TRYIS (preliminary) | %
PR ERA 7 B SRR PR SR MR A7 5 B H AR TS, (R
SR TR SR A W SR T T E ARV, R B T L

lor

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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