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KESH Key Parameters IR a4 Circuit Configuration
Vces 3300 ' 4(C) 2(0)

V cegsat) (typ) 2.40 \

Ic (max) 1000 A

I crm) (max) 2000 A

BRI Typical Applications

o FE|{LH) Traction drives

o FLALEEHI Motor Controllers i

o L Smart Grid 3(E) 1(E)

o i FEMEIIAR G

High Reliability Inverter

YR Features
o AISICHEAR AISiC Base
o AINFIHR AIN Substrates

o EIAEMBE

o 10uski /K32t
o (IRITRBIAER AR

o HHIEE

High Thermal Cycling Capability
10us Short Circuit Withstand

Low Switching Loss device

High current density

RIRARZE 15 AR

B, R EE

Fig. 1 Circuit configuration

B2, K

Fig. 2 Module appearance

Module Label code

B 4= g2
YW
virgule

Bt s

AR E FREAE
Data position Content of data

B it i
Module product code

ah1234567890/123456781234

14--21

Module batch number

22--25

TEHLFP 5

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FRHBEM  Product Datasheet BiZ Ver. 1701 Single Switch IGBT
BAEE®E Absolute Maximum Rating
55 BRI kA e o fir
(Symbol) (Parameter) (Test Conditions) (value) (Unit)
e B T P
Vees AL E?TM(FEJJ_ Vo= 0V, Te=25°C 3300 v
Collector-emitter voltage
e B AT LT
Ves it ﬁﬂfﬁ(ﬂiﬂ_ Tc=25°C +20 Vv
Gate-emitter voltage
T
Ie %M@‘m Te=95°C 1000 A
Collector-emitter current
i 7
Iomo A AR LA to=1ms 2000 A
Peak collector current
oA S o AR
P IR A A T,;=150°C, Tc=25°C 10.4 kw
Max. transistor power dissipation
2
12t — BB Ve =0V, t = 10ms, T, = 150 °C 320 KA%s
Diode It
Y AL (BR) FEAR BT T, TS AR ) U
Visol . ( Commoned terminals to base plate), 6000 \
Isolation voltage — per module AC RMS,1 min, 50Hz, T o= 25 °C
Q o8 TR HLA (BB IEC1287. V1 = 3500V, V2 = 2600V, 10 c
® Partial discharge — per module 50Hz RMS, T =25 °C P
A EE Thermal & Mechanical Data
& e B Y Creepage distance 33mm
EEdl Clearance 20mm
i i L EL TR R 5 CTI (Critical Tracking Index) >600
e BHALIR WA N | K|
(Symbol) (Parameter) (Test Conditions) (Min) [ (Max) [ (Unit)
IGBT44 7 #4 M 4 5etE e e
R no-c)ie87 ’ ! i 12 | kkw
Thermal resistance — IGBT Continuous dissipation - junction to case
RS Zh5CHE E ThAE
R tn(3-C) Diode 2 e . . ; u.n.,f .E j].* . 24 K/ kw
Thermal resistance — diode Continuous dissipation - junction to case
AL (BB R ITHEENm (FHH1WIm-°C)
RineH) Thermal resistance — Mounting torque 5SNm 8 K/ kW
case to heatsink (per module) (with mounting grease 1W/m-°C)
N IGBT#4> (IGBT 150 °C
Ty 45 Junction temperature AL ( - )
W 53 ( Diode ) 150 °Cc
Tsg 1ifi#iRIE  Storage temperature range -40 | 150 °C
2R X[ - M6 Mounting - M6 5 Nm
A TLEH - M4 2 N
M w4 /1% Screw torque Electrical connections - M4
A TEH - M8
: . 10 Nm
Electrical connections - M8
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A Electrical Characristics
BRARREHIFE W, BT o= 25 °C T¢= 25 °C unless stated otherwise
5 e SKAF FENE AR SN Y
(Symbol) (Parameter) (Test Conditions) (Min) | (Typ) | (Max) | (Unit)
Ve =0V, Ve = Vees 1 mA
AL - - =105 ©
1 Ve =0V, Vge =V Tc=125°C
oEs Collector cut-off current & ) TeET CES T 60 mA
Ve =0V, Ve =Vees, Tc=150° C 100 mA
AR L7
1 Vg = 20V, Ve = 0V
©GES Gate leakage current CE & 1 A
- S A R £ P
v le= A, Ve =V
GE (TH) Gate threshold voltage ¢ =80mA, Ve = Vee 550 | 6.10 [ 7.00 | V
Ve =15V, /¢ = 1000A 240 (29 | V
5 A AR SRR AT R
Ve gay) Collector-emitter saturation |V ge =15V, /¢ = 1000A,T,;= 125°C 205 | 340 | Vv
voltage
Ve =15V, /¢ = 1000A,T ;= 150 ° C 3.10 | 3.60 Vv
TR TE B AR
Ie Diode forward current oe 1000 A
bR I 1 ST WA PR -
e Diode maximum forward current tp=1ms 2000 A
Ie = 1000A 210 | 2.60 Vv
(*1) A E A HLE - - o
Ve Diode forward voltage /¢ =1000A, T,y =126°C 225 | 270 v
lg=1000A, T;=150°C 225 | 270 \
PGk - - -
Cies Input capacitance Ve =25V, Ve =0V, f = 1MHz 170 nF
A8 L
% Gate charge 15V 17 e
iz oriky - - -
Cres Reverse transfer capacitance Ve =28V, Voe =0V, F = 1MHz 4 nF
e
Lw Module inductance 15 nH
PRI
Rinr Internal transistor resistance 165 Ko
T,;=150° C, Ve = 2500V,
oL it FRLIAT Vee<15V, t,<10ps,
Isc Short circuit current, Isc V ceman = Voes— L“Z)Xdi/dt, 3900 A
IEC 6074-9

B 1.(M) R ES IR
2.(*2) FonL R LB = N 1L ( (*2) indicates L is the circuit stray inductance plus L ).

SELIIESS

F+((*1) indicates it is measured at the auxiliary busbar terminal);
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A Electrical Characristics
BRARREHIFE W, BT o= 25 °C Tc= 25 °C unless stated otherwise
5 ST YA g | | g K| fr
(Symbol) (Parameter) (Test Conditions) (Min) | (Typ) | (Max) [ (Unit)
KMTIEIR I 7]
taom Turn-off delay time 1800 s
I B i)
f Fall fime /¢ =1000A 530 "
e Ve =1800V
WA
E =
OFF Turn-off energy loss Coe = 220nF 1600 mJ
FEERNT L ~150nH
I HE IR I 7] =
ta(on) [t Ve =215V 680 ns
Turn-on delay time Reon) = 150
t LTk ia] Re(orr= 2.2Q 320 s
! Rise time
TFiEARFE
E
ON Turn-on energy loss 1240 mJ
Q SR IR R A 780 C
" | Diode reverse recovery charge H
— - I¢ =1000A
] — B R R R i Vee =1800V 810 A
" .
Diode reverseA recovery current dir/dt =3300A/us
E TR R R AT 980 mJ
rec

Diode reverse recovery energy

R ARSI

W, HMTe=125°C

T = 125 °C unless stated otherwise

i) SRR kA s M| K|
(Symbol) (Parameter) (Test Conditions) (Min) | (Typ) [ (Max)| (Unit)
R AE R N ]
Lot Turn-off delay time 1940 ns
TR IR
i Fall time 1:=1000A 580 ns
Ve =1800V
REriFE o5
Eore Turn-off energy loss Coe = 220nF 1950 mJ
SEERN T L ~150nH
ta(on) PGS I Ve =215V 660 ns
Turn-on delay time Raon = 150
Tt 1] Rgorr)= 2.2Q
i Rise time 340 ns
Pkt
Eon Turn-on energy loss 1600 mJ
Q. o R IR I AR S LA 1200 uc
iode reverse recovery charge
WA R PR
I | Dioge XS 140 Ve =1800V 930 A
Diode reverssi recovery current dic/dt =3300AVus
Ere R IR RS AR 1520 mJ

Diode reverse recovery energy
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BB RGBT
Single Switch IGBT

A Electrical Characristics
BRARRERIH B, BT =150 °C Tc= 150 °C unless stated otherwise
75 ST YA g | | g K| fr
(Symbol) (Parameter) (Test Conditions) (Min) | (Typ) | (Max) [ (Unit)
KMTIEIR I 7]
taom Turn-off delay time 1950 s
¥ B i)
t Fall fime /¢ =1000A 600 "
S Ve =1800V
T WrAFE
E =
OFF Turn-off energy loss Coe = 220nF 2100 mJ
P L ~150nH
I HE R I ] =
ta(on) [t Ve =215V 650 ns
Turn-on delay time Reon) = 150
t LTk ia] Re(orr= 2.2Q 340 s
! Rise time
iptnta
E
OoN Turn-on energy loss 1750 mJ
Q TR R 1 AR S LA 1420 o}
" | Diode reverse recovery charge H
— - I¢ =1000A
! R AR Ve =1800V 970 A
" .
Diode reverseA recovery current dir/dt =3300A/us
E TR R R AT 1920 mJ
*¢ | Diode reverse recovery energy
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2000
2000 V4 =
1600 1600 / .
< <
. £ 1200 -]
& 1200 < -
8 8
3 3
£ 800 2 800
K 2
8 8
400 400 Ty=150°C
Vee=20V
—-- Voe=10v — - - Vge=10V
0 0
0 05 1 15 2 25 3 35 4 45 5 0051152 25 3 35 4 45 5 55 6
Collectort-emitter voltage, Vce- [V ] Collectort-emitter voltage, Ve - [V ]
FEI3. i e SR i 2 P14 f R OR i 2
Fig.3 Typical output characteristics Fig.4 Typical output characteristics
6000 7 14000
Ty=150"C — = Eore (MJ)
Vee=1800V / Eon (mJ)
Reon=1.50 12000777 Erec (MJ)
5000 | Ro(orp)=2.20 2000
Cae=220nF 150G
Vee=t15V i
e / _ Vce=1800V
iy S 10000 | /=1000A
£ 4000 E Cae=220nF
T : Voe=t15V
g w8000
5 5
2 3000 2
§ g
? 3 6000
£ £
£ 2000 2
a = 4000
1000 2000/
—_—- EOFF(("“J-;) ----------------------------------
on (m.
2110111 Il Ec (mJ)
0 0
0 400 800 1200 1600 2000 0 2 4 6 8 10 12 14 16 18
Collector current, Ic-[A] Gate resistance, Rg-[Q ]

P15, JFOCRERE S AR IO R MR

Fig.5 Typical switching energy vs collector current

Fl6. JF O RERE S5 M FlLBEL ) 5% 2R il £
Fig. 6 Typical switching energy vs gate resistance
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FRMBEM  Product Datasheet BiZ Ver.1701 Single Switch IGBT
2000 2500
Module
1800 Chip
1600 2000
< 1400 = \
* ) \
2 1200 £ 1500 \
i =
5 s
£ 1000 £ \
H 3
H s
3 800 § 1000
° 2
5 ]
2 600 8
5
2
400 500
Tc=150"C
200 Ra(orr)=2.2Q
Coe=220nF
Voe=£15V
0 0
0o 05 1 15 2 25 3 35 0 500 1000 1500 2000 2500 3000 3500
Forward voltage of FRD, V¢ [V ] Collector-emitter voltage, Vce -[ V]
7. R IE R R 2 118, i %2 4 TAFIX
Fig.7 Diode typical forward characteristics Fig.8 Reverse bias safe operating area
2400 100
Zi IGBT
Zyy Diode
— 2000 5
N s ]y
™ = —
= g ~
S 1600 z 10 ~
i
w N
2 § e
£ <
[ ]
£ 1200 k4 /
3 8
g E
H H
3
8 800 E
3 £
H b
s g 1GBT R(K/KW) 045 2.82 3.95 4.79
13 2 T(ms) 013 5.80 48.0 249
400 g
= Diode R(K/kW) 0.89 5.63 7.88 9.56
n(ms)  0.13 5.80 48.0 249
0 0.1
0 800 1600 2400 3200 0.001 0.01 0.1 1 10

Reverse voltage of FRD, V[V ]

Pulse width, f, -[ s ]

P9, B S ff g A TARIX

Fig.9 Diode reverse bias safe operating area

P10, BRSHBHBTlh 2

Fig. 10 Transient thermal impedance
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FRMIBEM  Product Datasheet WA Ver. 1701 Single Switch IGBT
130:0.5
4xM8 57+0.25 57:0.25 29405
W e r
[ g FLIFBALE 16
| © © Max depth 16
8 \J
T T
Al vy S
A2
o ol ] ]
S 9%
S 3%
o) T % >
I W ol -
e +
© ¢ > [[:% . ;
~
s
N b &
10.65+0.2 10.35+0.2 FLIRIRA(E 8 28+0.2
Bwa—" | imasoas bxgy  Madme
61.5:0.2
%F_—W
oo L L \:r_‘
2y ; ; ;
3
o 7
HitWeight: 900g HLHLAM 7 Module outline code: N
11 BEAMILR
Fig.11 Module outline drawing
WP ER R ARGERA TR S
Semiconductor Business Unit, Zhuzhou CRRC Times Electric Co., Limited
IR R T A 0 Tianxin Industrial Park, Shifeng District, ZhuZhou
H i Address X 0 Tolk City, Hunan Province, China
L Zipcode 412001
il i Telephone +86 (0)731-28498268, 28498238, 28493472
K Fax +86 (0)731-28498851, 28498494
IS4 Email sbu@ecrrezic.cc
& by Web Site http://www.sbu.crrezic.cc
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158 F 2 A A2k

(1) Bl F M a5 BT T TR AN B BTS2 R, AT e & s S R efEh—
FVESRRE, T RAEHAE S SR R N G A, U P AR T AT VA5 7 G P I o B R A5 RS A 7
SR, TEECRIA F O RS

(2) A7 ft Bl T b SR A — 28 20 77 e Bl A 7 b RO SRR, SR b T UKD 7 it e ] e 5 S0 TR (R IR A
1, B ] PRAEIZ L i 85 AN S FEM ™ b IR W A o SR> (8 B A AR, o ml & R EAT 7 i s T
M VB BRI I3 B Wl A AT P T HME

(3) WRRA T A RREDR, BN TRERAT L iR, By Adndefess) , sm U P 53 w5
EREAT N RS AN f BB VA, A7 48— HI B R AL

(4) 7P IR, AR 7 e T o i SCER 7 R RS L HL AT E A AR XV R O
O T ToVEORAE ™ bty (1) B o] S

(5) 77 A AEAE RIS, AR AL . 7 ST R, ERRORTC AT L R SR BN, AT AR AT i R BT B it ) 1
DU AR i o

(6) P B T E THA LA, 2B MEPRE . IR E MR &ftHE, SArnBZ (preliminary) , %t
ANERE L Qe B, B R SO E T, BdE T R e E R AT AT AR, ERRIE
SRR T RE 2 R AR . AR B TN E TR BB AR, MRS 1% e AT PAt A

ﬁ I:I] @ EI] E TIM100ONSM33-PSA011
E——

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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