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XEESH Key Parameters IR Circuit Configuration
Vces 4500 Y,
VcE(sat) Typ. 2.30 Vv
Ic Max. 2000 A
|C(RM) Max. 4000 A
BRI Typical Applications
© L B IR MMC-HVDC Valve
Kl 1. HLEgEEEH
25 1 q
©® ELJLITi% & DC Breaker Fig. 1  Circuit configuration
@i b X H Off-shore Wind Power BEHIME Module Appearance
@ XA T3] Large-scale Industrial Drive
TR Features
@ X [H] A Double-side Cooling
© % Short-circuit Failure Mode ==
® 5 AEIR BE High Thermal Cycling Capability - =
© (L7 R Low Stray Inductance
2. AN
Fig. 2 Module appearance
RIRARZ VAR Module Label Code Instruction
/LA AT
Data position Content of data
I ERUMRCI TR (FR R o RIATES
Module batch number
18BCOO670027 ~ -
910 515
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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RATEE Absolute Maximum Ratings
et e E N A 2 A HE AL
Symbol Parameter Test Conditions Value Unit
LE AR RS R _ or o
Vees Collector-emitter voltage Vee =0V, Te=25°C 4500 v
MK - 2 et A EL Coco
Vees Gate-emitter voltage Te=25°C £20 v
vy
Ic iRt Te=95°C 2000 A
Collector-emitter current
AL ARG AE AR _
I Peak collector current tp=1ms 4000 A
e VAR 0 23 B KA FE 1920 oz
Prax Max. transistor power dissipation Ty=125°C, Te=25°C 22.2 kw
R IRIA I _ _ _ o
lesm Diode Surge Current Vgr =0V, tp = 10ms, T,; = 125 °C 15 kA

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

TER: A AU, HP JURER ESD B b -




—— pEpE
C3 crRC

FmBIEFM  Product Datasheet RRZAS Ver. 1907

R IGBT #ik

TG2000SW45ZC-P200
Press-pack IGBT

FR AN Thermal & Mechanical Data
(iR SRR WA 2% F RAME | BE | BKE LA
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 47l LTI H A
Ring.c) et Thermal resistance — IGBT Double-side cooling 43 K/kw
. T S TR A LT FCAA
Ring-cypiode | hermal resistance — Diode Double-side cooling 8.6 K/ kw
% fi P
M (GBT) FE45 47 75KN
Rith(c-H) 16T Thermal resistance — Clamping Force 75kN 0.8 K/ kKW
case to heatsink (IGBT) ping
e i
%ﬁi,mﬁﬂ(Dlgde) FE%5 7 75KN
Rin(c-H) Diode Thermal resistance — Clamping Force 75kN 1.7 K/ kW
case to heatsink (Diode) ping
T ARG IGBT ##4r (IGBT) 125 °C
Y Operating junction temperature — i} #5>( Diode ) 125 oC
FAAR L o
Teg Storage temperature range 40 125 c
2k
M s 70 85 kN

Clamping Force

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B EHYE Electrical Characteristics
FRAERE S 75 B, B Te= 25 °C Tc= 25 °C unless otherwise stated

s BT Py BUME | A | BOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV,Vce = Vces 1 mA
| Gert Ak
CES Collector cut-off current
Vee = 0V, Vce = Vces, Tc=125°C 30 100 mA
WA HL AL
=+ =
loes Gate leakage current Vee = 20V, Vee = 0V 500 nA
AR - < 5 A BB A1 P I _ _
Vee ) Gate threshold voltage le = 200mA, Vee = Vee 55 6.0 6.5 v
;@K%*&_Egj*&/@ﬁu EEE Vee =15V, Ic = 2000A 2.30 2.70 \%
VCE (sat) Collector-emitter saturation
voltage Ve =15V, Ic = 2000A,T,;= 125 ° C 2.95 3.35 v
ZHRE IR M B R
Ie Diode forward current DC 2000 A
TR I 1) AT A AR _
Iew Diode peak forward current tp=1ms 4000 A
I = 2000A, Ve =0 2.45 2.85 \Y
ve | CHEFIERME
F Diode forward voltage
Ir =2000A,Vee=0,T,j=125°C 2.70 3.10 \Y
Tyj = 125° C, Vcc = 3400V,
L HLIAR Vee<15V, t,<<10us
| L e -
s¢ Short circuit current VcEmax) = Vces — Lxdi/dt, 8300 A
IEC 60747-9

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

TER: A AU, HP JURER ESD B b -



== thEAhE
c 3 CRRC TG2000SW45ZC-P200

FEmBIEFEM  Product Datasheet KA Ver. 1907 FE#:R IGBT Bk Press-pack IGBT
HEF I E Electrical Characteristics
BAlE4E 5 7 0E, B Te= 25 °C Tc= 25 °C unless otherwise stated
T B AR Spf BME | MAUE | BOKME | HAT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
, TN R _ _ _
Cies Input capacitance Vce = 25V, Vge = 0V, f = 100kHz 315 nF
M B e
Q Gate charge 15V 24 uc
S R AE i L2 _ _ _
Cres Reverse transfer capacitance Vee = 25V, Vee = OV, f = 100kHz 54 nF
A _ _ _
Coes OUtpUt Capacitance VCE = 25V, VGE = OV, f = 100kHz 20 nF
AR FE JK
Lw Module inductance 2 nH

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

TER: A AU, HP JURER ESD B b -



€D

thEth

c RRC TG2000SW452C-P200
Fm#IEFEAM  Product Datasheet REZAX Ver. 1907 He# Al IGBT Rk Press-pack IGBT
B4 {E Electrical Characteristics
5 SH AR % wAME | BUBME | BKME L2
Symbol Parameter Test Conditions Min. Typ. Max. Unit
. . . Tyj=25°C 6530
KT AE AR I [ ’
Loty Turn-off delay time ns
y 29004 T,j=125°C 6770
c= )
Vce = 2800V _ o
. ’ Ty y=25°C 1600
N TR Vee =+15V, ? ns
Fall time Rg(orr) =8.2Q, _ o
ot 3B0nF. Ty=125°C 2800
Ls=150nH o5 o C
e Ty=25° 9.0
Eorr KW FE Y ]
Turn-off energy loss T,=125°C 109
. . Tyj=25°C 730
T8 AE AR I [ i
td(on) T delav ti ns
urn-on delay time Ic = 2000A, Ty= 125° C 720
VCE = 2800V,
Vee =415V, Ty=25°C 430
; T Re(on) = 1.8Q, ? ns
r . . _
Rise time Efi‘fsgnnﬁ,’ Tj=125°C 500
di/dt =3200A/us, .
£ JF iR (Ty= 125 °C) Ty=25°C 9.4 ]
ON
Turn-on energy loss T,=125°C 127
TR IR A P A Tj=25°C 1650
Qnr Diode reverse uC
recovery charge Ty=125°C 2920
TR R AR LI Ir = 2000A, Tj=25°C 1800
e Diode reverse Vce =2800V, A
recovery current i‘I('jIF/dlt2:53°2c(:))OA/ us, Tj=125°C 1820
vi—
R LR Ti=25"C 24
Erec Diode reverse J
recovery energy Tj=125°C 4.3

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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K 3. IGBT fnth Rtk s R gl 2k, 1= f (Vce)
Fig.3 Typical IGBT output characteristics, Ic = f (Vcg)

4. IGBT #ir i r it M A i 2k, 1c = f (Vee)
Fig.4 Typical IGBT output characteristics, Ic = f (Vcg)
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Collector current, Ic - [A] Gate resistance, Rg - [Q]

Kl 5. IGBT J& FRD JF K RgAESLAY i 2,
Eon=f (Ic), Eorr=f (Ic) , Erec = f (Ic)
Fig.5 Typical IGBT & FRD switching energy,
Eon=f (Ic), Eorr=f (Ic) , Erec = f (Ic)

Kl 6. IGBT K& FRD JI K AEFEHLAY fH £,
Eon = f(Rg), Eorr=f (Ra) , Erec=f (Ra)
Fig.6 Typical IGBT & FRD switching energy,
Eon = f(Rg), Eorr=f (Ra) , Erec=f (Ra)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Forward voltage of FRD, Vg - [V]

Collector - emitter voltage, Vce - [V]

7. FRD %t Rr g, 1= (V)
Fig.7 Typical FRD output characteristics, I = f (VF)

8. IGBT [ufii ¢4 TAEIX
Fig.8 Reverse bias safe operating area of IGBT
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Bl9. W Refmze s TAEX
Fig.9 Reverse bias safe operating area of Diode

Transient thermal impedance, Zn-c) - [K/kW]

50

Zh IGBT
—— — Zy, Diode

IGBT Rij(K/kw) 2.559 0.241 1.159 0.368
5(s) 0.297 1.721 0.038 0.003

Diode R{(K/kW) 2.489 0.744 4.810 0.546
4(s) 0.041 0.003 0.304 1.543

0.01
0.001

0.01 0.1 1 10 100
Pulse width, t, - [s]

Kl 10. BRESMBABTINLR, Zho-c) = f (tp)

Fig.10 Transient thermal impedance,Zma-c) = f (tp)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fig. 11 Module outlines

WP ERNRBESBRAE RA R IEFE
Semiconductor Business Unit, Zhuzhou CRRC Times Electric Co., Limited

Tianxin Industrial Park, Shifeng District,

Hh ik Address TR A PRI T3 A U [X R s b [l _ i .
ZhuZhou City, Hunan Province, China

T Zipcode 412001

1k Telephone +86 (0)731-28498268, 28498238, 28493472

& =’ Fax +86 (0)731-28498851, 28498494

LT HB4E Email sbu@crrczic.cc

" Ik Web Site http://www.sbu.crrczic.cc

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

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