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FEmBIEFMM  Product Datasheet KA Ver 21.10 HAET IGBT ik Single Switch IGBT
XESH Key Parameters :: 8w o Circuit Configuration
Vces 3300 Vv 40 200
VCE(sat) Typ. 2.40 \
C
Ic Max. 1000 A
Ierm) Max. 2000 A ¢ o_.,_{
L
BRI Typical Applications
E o
@ 75| 43 Traction Drives S l
@ HHLIE Motor Controllers 3(B) 1(E)
1 H P2
@ EHE X Smart Grid Fig. 1 Circuit configuration
@ = T EE M AR gE High Reliability Inverter *ﬁﬂ&ﬂ\ﬁé Module Appearance
TR Features
@ AISIC 1R AISiC Baseplate
@ AIN 1R AIN Substrates
® S IEIREE ) High Thermal Cycling Capability
@ 10us JH KL 10us Short Circuit Withstand
O ([LIF AR B 2R Low Switching Loss Device
©® B High Current Density 2. KM
Fig. 2 Module appearance
ESRERE AR Module Label Code Instruction
B E BT
E E Data position Content of data
™ Module batch number

E B
= 9--12

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm#iEFAM  Product Datasheet REZA Ver 21.10
RATEHE Absolute Maximum Ratings
e SHAFR MRS A HiE LA
Symbol Parameter Test Conditions Value Unit
Vces %Eﬁf}}z-ﬁﬁﬂ‘?}z%}i Vee=0V, Tc =25 °C 3300 Y,
Collector-emitter voltage
Voo | MHE-RSFHLLE Te =25 °C +20 v
Gate-emitter voltage
SRR —oF ©
fe Collector-emitter current Te=95°C 1000 A
Nray
IC(PK) A ARG AE FL tp=1ms 2000 A
Peak collector current
= e [PA =] =g
Prrax B RO Ty = 150°C, Tc = 25 °C 10.4 kW
Max. transistor power dissipation
2 R Pl _ _ o o 2
It Diode 4t Vr =0V, tr = 10ms, T,;= 150 °C 320 kA’s
e ME_ Z i ’ Uit — ﬁ 1) e >,
isol Isolation voltage — per module ( Connected terminals to base plate),
AC RMS,1 min, 50Hz, T¢c= 25 °C
Q Jr 0 T8 EL LA () IEC1287. V1 = 3500V, V2 = 2600V, 10 c
- Partial Discharge — per module 50Hz RMS, Tc =25 °C P
A i E Thermal & Mechanical Data
ZH Ui W (] LA
Symbol Explanation Value Unit
JT& H, B Ui -3 5
Creepage distance Terminal to terminal 33.0 mm
Y 45 ) B2 i
Y251 Sii -3 _ 20.0 mm
Clearance Terminal to terminal
) BT 8 H
AR R A -600

CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IO E R Thermal & Mechanical Data
R ST WA A BMA | BAUE | BOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
SERE N
R IGBT &5t #H g.ntlfaﬂzijﬁj ipation-iuncti 12 K/ kW
th(-C)IGBT | T ormal resistance — IGBT ontinuous dissipation-junction
to case
Yy :
| A GRMEDE
Rin-c) Diode . . Continuous dissipation-junction 24 K/ kW
Thermal resistance — Diode
to case
P A P (B ) LR S7HE BNm, SHUIE 1W/m-K
Rinc-HyiceT | Thermal resistance — Mounting torque 5Nm, 8 K/ kW

case to heatsink (per module) | with mounting grease 1W/m-K

IGBT #4 (IGBT ) -40 150 °C
4
ij J .
unction temperature N
Z & &54>( Diode ) -40 150 °C
g i
Teig Eﬁ%ﬁmg -40 125 | °C
orage temperature range
A - M6 5 Nm
Mounting - M6
LTI FLI LT HI - M4
M : . 2 Nm
Screw torque Electrical connections - M4
FLI ELIE H]- M8 10 Nm

Electrical connections - M8

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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4 {E Electrical Characteristics
BrAEREAE B, B0 Te= 25 °C Tc= 25 °C unless otherwise stated
5 ST 1 wAME | BBME | mORME | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V, Vce = Vees 1 mA
> Nray
Ices AR L Ve =0V, Vee = Vees, T,j=125°C 60 mA
Collector cut-off current
VGE = OV, VCE = VCES, ij =150°C 100 mA
A e FELIAL _ _
foes Gate leakage current Voe = £20V, Vee = 0V 1 WA
AN~ S A R A P _ _
VGE (TH) Gate threshold voltage Ic = 80mA, Vee = Ve 5.50 6.10 7.00 \%
Vee =15V, Ic = 1000A 2.40 2.90 \%
. R - ST R M R HL P
Veesay' " | Collector-emitter saturation | Vee =15V, Ic = 1000A,Ty;= 125 ° C 2.95 3.40 \
voltage
Vee =15V, Ic =1000A,T,;= 150° C 3.10 3.60 \%
TR TE 1) B FA
fe Diode forward current bC 1000 A
e | B ERBSRE R to = 1ms 2000 A
Diode peak forward current
Ir = 1000A, Ve =0 2.10 2.60 \%
. — 7 £t
Ve — B IR 1 I = 1000A, Vee =0, T,j=125°C 2.25 2.70 Y%
Diode forward voltage
Ir=1000A, Ve =0, T,;=150°C 2.25 2.70 \%
Ty = 150° C, Ve = 2500V,
JH % L Vee<<15V, t,<<10ps,
fec Short circuit current VcE(max) = Vces— L xdi/dt, 3900 A
IEC 60747-9
BE. 1.(*1) FRiZSEIMR S A% B EEESS 7 ( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) Fon LR EBR BRI E Lyu( (*2) indicates L is the circuit stray inductance plus Ly).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TR IZA R, T 2RI ESD B PR I .




€3

thEth
CRRC

TIM1000NSM33-PSA011
BT IGBT AR Single Switch IGBT

FmEBIEFAM  Product Datasheet KRAN Ver 21.10
A4 {E Electrical Characteristics
BrAERERIS B, B/ Te= 25 °C Tc= 25 °C unless otherwise stated
5 SHATR %A oME | BBE | RKE | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
A e
Cies WA Vee = 25V, Vee = 0V, f= 1MHz 170 nF
Input capacitance
AR Fe
Q Gate charge 5V 7 uC
SR AR 2 _ _ _
Cres Reverse transfer capacitance Vee = 25V, Vee = OV, = 1MHz 4 nF
B A Je%
Lu Module inductance 15 nH
Rint P 165 uQ

Internal transistor resistance

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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HBE Electrical Characteristics
5 SH AR WA 2% A wAME | HAME | RKE AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
T/=25°C 1800
KT HE IR (7] _ o
Lot Turn-off delay time Ty=125°C 1940 ns
Ic =1000A, T,;=150°C 1950
Vce = 1800V,
VGE = i 15V, ij= 25°C 530
o Ra(orr) =2.2Q
t Ifﬁmm Coe =220nF, Ty=125°C 580 ns
atfime Ls= 150nH,
(Ty= 150 ° C). Ty=150°C 600
Ty=25°C 1600
Eorr AT T=125°C 1950 mJ
Turn-off energy loss
T,=150°C 2100
T/=25°C 680
FF 188 AE A B[] _ o
faon) Turn-on delay time Ty=125°C 660 ns
Ic =1000A, T,=150°C 650
VCE = 1800V,
Vee= £15V, T,=25°C 320
il Raon) = 1.5Q,
t EFHEIT Co =220F, Ty=125°C 340 ns
Rise time :
Ls= 150nH,
(Ty= 150 ° C). Ty=150°C 340
Tj=25°C 1240
Eon BB Ty=125°C 1600 mJ
Turn-on energy loss
T,=150°C 1750
T=25°C 780
R R K LA
Qr Diode reverse T,=125°C 1200 ucC
recovery charge
T,=150°C 1420
(AN Ty=25°C 810
RIS | Gy < 3300a/us
I Diode reverse F o T;=125°C 930 A
(Ty= 150 ° C).
recovery current
T,=150°C 970
T/=25°C 980
ZHRE IR SRR
Erec Diode reverse T,=125°C 1520 mJ
recovery energy
T,=150°C 1920

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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2000 7 2000 -
S~ T,=150C /
Ve = 20V . Ve i 20V
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Collector - emitter voltage, V¢g - [V] Collector - emitter voltage, Vcg - [V]
3. 1GBT % th et ML B h 28 o= f (Vce) 4. |GBT fiy H Rt g0 28, o= f (Ve)
Fig.3 Typical IGBT output characteristics, Ic= f (VcE) Fig.4 Typical IGBT output characteristics, Ic=f (VcE)
2000 2000
— 1500 _ 1500
< <
© &
5 5
5 1000 'g 1000
o [3)
S T
° <)
O 500 “ 500
0 0
0 1 2 3 4 5 0 0.5 1 15 2 2.5 3 3.5
Collector - emitter voltage, V¢g - [V] Forward voltage, VF - [V]

P 5. 1GBT % tH et L R il 28 o= f (Vce)

Fig.5 Typical IGBT output characteristics, Ic= f (VcE)

K 6. FRD it P SL R 28, Je= £ (Vi)

Fig.6 Typical FRD output characteristics, Ir=f (VF)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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8000 15000
Tj=150C  |=====-= Erec (MJ) Tj=150C |====-- Erec (MJ)
Vee = 1800V Eorr (mJ) I = 1000A Eorr (mJ) /
RG(ON)=1.5Q | —— — Egy (mJ) Vcg = 1800V | =——— — Eon (MmJ)
7000 | Rg(OFF) = 2.20 Coe = 220nF
Cge = 220nF / Vge = +15V /
— —, 12000
) )
g 6000 g /
= =
W 5000 o 9000 /
= = 4
o o
5 4000 5
5 5 6000 /
2 3000 2 /
£ £
g g
2 2000 & /
3000
/ I ——
000 o~ |\ 1 |
0 0
0 500 1000 1500 2000 0 2 4 6 8 10 12 14 16
Collector current, I¢ - [A] Gate Resistance, Rg - [Q]
7. JFRRERE S S AR B S R 2R, B = (1) Kl 8. JFIKREFE S MR HLRE G R 4L, Eqw =f (Re)
Fig.7 Typical Switching energy, Esyw =f (/¢) Fig.8 Typical Switching energy, Esw = f (Rg)
2400 2400
—— — ¢ - chip T, = 150°C
Ic - module di/dt < 6kA/us
2000 —~ 2000
<
< £
' 1600 + 1600
L )
£ 5
] )
5 1200 2 1200
o
o >
g ]
o o
2 800 o 800
o ]
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400 | Ty = 150°C © 400
Rg(OFF) = 2.20
Cag = 220nF
Ve = 15V
0 0
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Collector emitter voltage, V¢ - [V] Reverse Voltage, VR - [V]
9. IGBT Sufim 2 4 TAEIX Ic = f (Vee) K 10. FRD St 22 4= TAE X, I = f (V)
Fig.9 Reverse bias safe operating area of IGBT,/c = f (V) Fig.10 Reverse bias safe operating area of FRD,/,; = f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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100
_ Zn IGBT
—— — Zy, Diode
s
=
X
- o H—{
? g
=
£
N 10 / -
g
[=
s | 7
o
E v
©
E 1
()
s
§ IGBT R(K/KW) 045 2.82 395 479
- s(ms) 013 580 480 249
c
o Diode R(K/kW) 0.89 563 7.88 9.56
= a(ms) 0.13 580 48.0 249
0.1
0.001 0.01 0.1 1 10

Pulse width,t, - [s]

Fig.11 Transient thermal impedance,Zi.c) = f (t,)

11 BESAIHITIZE, Zi o) = F (8,)

TIM1000NSM33-PSA011
BT IGBT AR Single Switch IGBT

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fig. 12 Module outlines
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ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

oo ik
.
BiE
& R
TR AE
.

Address

Zipcode

Telephone

Fax

Email

Web Site

. . _ Tianxin Industrial Park, Shifeng District,
TP AR T A e X FE T _ _ _
ZhuZhou City, Hunan Province, China

412001

+86 (0)731-28498268, 28498238, 28493472
+86 (0)731-28498851, 28498494
sbu@crrczic.cc

http://www.sbu.crrczic.cc
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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(1) BlE T i 5 BT T UNBOR N ARG BT i B IO 2R, A SCIRRR L5 1045 B R REAF N — Btk e i, ToikfRiE
FLAE SRR IS fp K A, WO P AR AT PP A 7 i AOIE I R G SRR ZEAAN 7 dn A AN, VI R A ] A B B R
SCHFo

(2) A7t e T M rh R L0 — B0 7 B 7 e R S R, SRR e ) IR 7 i i P R M R A i B (EL R W] fRE X 4
P B AN 2 AN 7 R IE R AT o SR B AR AR EE, AW BB IT 7™ Bl T V7 B I SRy 8 2 ] Il R A PR i -
(3) IS AP A RFAREOR, SO TRBRATIE (e iR BT Eadefede) , SRRV 53 A A HR G 2EAT N A R A
a VAL, LG — IR E L

(4) PRI, G R o s T P SO ARG R L S R R 4 AR XV FE RO O, 3R /] ik AR AIE ™ b
D) ASE T E T G

(5) PP AEAE R, A . AR TS, ERRORICHATIRE L 7 i ARG, AR AZEAT I R 4P B 5 DL T A
(6) Pl T E A B, SRR RIORE . R E MR A, SRR (preliminary) , iZFr7R BIKE 1% 4 C
SERBLTE, B SEOEERE S, BEE TR AR BT LS ER, (R RIS A Re e A AR 0 2R i K
T E TR B AR, Wz b O] AR A .

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 quantity.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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