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FEmBIEFM  Product Datasheet KRZN Ver 25.02
XEESH Key Parameters B IR EEi Circuit Configuration
Vces 4500 Y,
VCE(sat) Typ. 2.30 V
Ic Max. 2000 A
Ic(rm) Max. 4000 A
BRI A Typical Applications

® LHEBIN
® ELjilrigas
® i XA

@ KA TAVIES)

MMC-HVDC Valve

DC Breaker

Off-shore Wind Power

Large-scale Industrial Drive

1. HLEREEHY

Fig. 1 Circuit configuration

EIRIME Module Appearance

R Features
® UUTH Double-side Cooling
® KN Short-circuit Failure Mode
® =IEMEE High Thermal Cycling Capability
® L Bl HL Low Stray Inductance
ERARZ AR

2. BLRANE

Fig. 2 Module appearance

Module Label Code Instruction

18BC00670027

/L DA EAETTIaE
Data position Content of data
g RIS
Module batch number
LT 515
9—12
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
e SRR P S5 A il AL
Symbol Parameter Test Conditions Value Unit
Vces AR R AU R Vee =0V, Tc=25°C 4500 %
Collector-emitter voltage
K- S5 K P —or o
Vees Gate-emitter voltage Te=25°C 20 v
A HL AR IR — ore
fe Collector-emitter current Te=99°C 2000 A
B AR A 1 IR _
fex Peak collector current tp=1ms 4000 A
=l e AN =] o g
Prax i (B0 B o T, =125°C, Tc =25 °C 22.2 kW
Max. transistor power dissipation
TR IR R _ _ _ o
Irsm Diode Surge Current VR =0V, tp = 10ms, T,; = 125 °C 15 kA

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

R AZAHE T RAUR, 7 AR ESD B i .



€3

thEthz
CRRC

TG2000SW45ZC-P200
JE#:% IGBT ikt Press-pack IGBT Module

FEBIEFM  Product Datasheet KRZAS Ver 25.02
FR AN Thermal & Mechanical Data
s SRR A% AF RAME | BE | BKE LA
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT Z55#4 LUTHT Fi A
Rincsc)ieet Thermal resistance — IGBT Double-side cooling 4.3 KTkW
_ T S TR A LT FCAA
Ring-cydiode | 7 ormal resistance — Diode Double-side cooling 8.6 K/kw
e it A
Fefi A BE(IGBT) FE3E 97 75KN
Rinc-Hy 1GBT Thermal resistance — Clampina Force 75kN 0.8 K/ kW
case to heatsink (IGBT) ping
e i
%ﬁi,mﬁﬂ(Dlgde) FE% /7 T5KN
Rin(c-H) Diode Thermal resistance — Clambing Force 75kN 1.7 K/ kw
case to heatsink (Diode) ping
T TAELEE IGBT #/r (I1GBT) 125 °C
v Operating junction temperature — e 545 ( Diode ) 125 °C
e H B
Teq FAAR L -40 125 °C
Storage temperature range
B
M Ezgjj. 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
FAERERI =B, A Te= 25 °C Tc= 25 °C unless otherwise stated
s BT Py BUME | SR | ok | e
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV, Vce = Vces 1 mA
. Y Bk iy
CES Collector cut-off current
Vee = 0V, Vee = Vees, Tc=125°C 30 100 mA
logs | BRI Vet = 220V, Vee = 0V 500 nA
Gate leakage current
WA - 5 A BB A1 P _ _
Vee ™ | Gate threshold voltage fe = 200mA, Vee = Vee 55 6.0 6.5 v
VCE (sat) Collector-emitter saturation
voltage Vee =15V, Ic = 2000A,T,j=125° C 2.95 3.35 Vv
ZHRE IR M B R
le Diode forward current DC 2000 A
— A A ; & y
eru — BRIy R R fo = 1ms 4000 A
Diode peak forward current
Ir = 2000A, Vee =0 2.45 2.85 \%
v | SHEERHE
Diode forward voltage
Ir =2000A, Vge =0, T,j=125°C 2.70 3.10 \%
ij =125° C, VCC = 3400V,
S AL Vee<15V, t,<10ups,
fsc 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.

R AZAHE T RAUR, 7 AR ESD B i .



€3

thEthz
CRRC

TG2000SW45ZC-P200
JE#:% IGBT ikt Press-pack IGBT Module

FmBIEFM  Product Datasheet RRZS Ver 25.02
HEF I E Electrical Characteristics
AR 75 B, B0 Te= 25 °C Tc= 25 °C unless otherwise stated
e IS g ¥ woME | HBME | RKE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
_ BN _ _ _
Cies Input capacitance Vce = 25V, Ve = 0V, f= 100kHz 315 nF
M B e
Q Gate charge 15V 24 ue
AN oI
Cres S e i 2 . Vce = 25V, Ve = 0V, f= 100kHz 5.4 nF
Reverse transfer capacitance
B LA _ _ _
Coes Output capacitance Vce = 25V, Vee = 0V, f= 100kHz 20 nF
R B JK
Lu Module inductance 2 nH

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B4 {E Electrical Characteristics
ine) SH LR % wAME | BUBME | BKME LA
Symbol Parameter Test Conditions Min. Typ. Max. Unit
SNER Ty=25°C 6530
tao) Turn-off delay time ns
= 20007 T,=125°C 6770
c= )
Vce = 2800V _ ko
. ’ Ty=25°C 1600
4 T B 1] Vee =+15V, ! ns
Fall time ’gggggaiﬁg’ Ty=125°C 2800
Ls=150nH .
SR T,j=25°C 9.0
Eorr Turn-off energy loss J
T,;=125°C 10.9
S T,=25°C 730
tator) Turn-on delay time ns
u y Ic = 2000A, T;=125°C 720
VCE = 2800V,
Voe =£15V, Ty=25°C 430
t EFt Ra(on = 1.80, ’ ns
r . .
Rise t Cce=330nF, o
e fime Lo st Ty=125°C 500
di/dt =3200A/us, .
SFImA L (Ty= 125 °C) Tj=25°C 9.4
Eon A J
Turn-on energy loss Ty=125°C 127
TR S A R R T,=25°C 1650
Qr Diode reverse ucC
recovery charge T;=125°C 2920
R IR E g | IF = 20004, Ty=25°C 1800
e Diode reverse Vee =2800V, A
recovery current E ng_/<j1t2-53c,2g)()A/US, T=125°C 1820
vj—
A IR LA A 74=25°C 24
Erec Diode reverse J
recovery energy T,;j=125°C 4.3

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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4000 S 4000
T=25T / L’ T,;=1257C /
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3200 ’ 3200 1
2400 2400
< <
o - ©
- - -
1600 - 1600
800 800
0 0
0 1 2 3 4 5 0 1 2 3 4 5
Vce - [V] Vce - [V]
P 3. 1GBT % th AR LAY {28, 1= f (Vee) B 4. 1GBT fi th etk A 28, 1c = f (Vee)
Fig.3 Typical IGBT output characteristics, Ic=f (V) Fig.4 Typical IGBT output characteristics, Ic=f (V)
50 80
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—— — Eorr —— — Eorr
""" Erec ====== Frec
Ve=2800V Vec=2800V
40 [ Vee=t15v Ic=2000A
Raony=1.8Q Vee=£15V
Ra(oFF)=8.2Q 60 ?Gi:gg%nl:
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30
> =
% % 40
w w
20
20 i
10 -~
0 0
0 800 1600 2400 3200 4000 0 6 12 18 24 30
Ic - [A] R - [Q]
Kl 5.1GBT K FRD JFCREFEILAY M 22, [l 6. 1GBT & FRD JFoGre kML B i 42,
Eon="f(lc), Eorr= T (lc) , Erec=f (Ic) Eon=f(Ra), Eorr=f (Rg) , Erec=f (Rc)
Fig.5 Typical IGBT & FRD switching energy, Fig.6 Typical IGBT & FRD switching energy,
Eon="f(lc), Eorr=Tf (lc) , Erec=f (Ic) Eon=f(Rc), Eorr=f (Rg) , Erec=f (Rc)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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4000 5000
Ic - module
= — [c - chip
3200 4000 |
2400 3000 |
< < |
& © |
1600 2000
800 1000 |
T, =125C
Ra(oFF) = 8.2Q
Ve = +15V
Vee < 3600V
0 0
0 1 2 3 4 5 0 1000 2000 3000 4000 5000
Ve - [V] Vce - [V]
7. FRD % HARFPE ML T 28, 1= (V) 8. IGBT Jfh %4 TAEX
Fig.7 Typical FRD output characteristics, I¢=f (V) Fig.8 Reverse bias safe operating area of IGBT
5000 50
T,=125T Z4 IGBT
di/dt<4.5kA/us — = Zi, Diode
4000 10 e
e i
3000 S A
< ¥ 1 /
+ T |/
2000 z
N
0.1
1000
IGBT R(K/KW) 2.559 0.241 1.159 0.368
4(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 0.01
0 1000 2000 3000 4000 5000 0.001  0.01 0.1 1 10 100
Vr-[V] to - [s]
9. TR R A4 TAEIX B 10. WA ST L Zoo = F (£,)
Fig.9 Reverse bias safe operating area of Diode Fig.10 Transient thermal impedance,Zy.c) = f (t,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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205.8£0.5
Ex#(Unclamped) 3540.5
156£0.2 EEK{Clarmped) 33.4405
|
%0360 w147
3
- %44 Collector)
ZMHK Emitter)
R13.5 : k min
‘ . Imin_ |1
10341 3,341 REEE 60mm min
97max Creapage 60mm min
4xR36.5
% HKAH Aux Emitter)
%A Aux Collector)
rd 4 I
R = i
20363573402 WG“)
4HRI35 )%
2040.05 2040.05
15840.2
& Weight: 5000g FEH AR EAY Module outline code: ZC
11, BHSNRSS
Fig. 11 Module outlines
Wb ERREFAERAH

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

b2 A | Address
T Zipcode

A Telephone
o K Fax

HL R Email

] ik Web Site

TR AR T A e IXFE 0 Tl

Tianxin Industrial Park, Shifeng District,

ZhuZhou City, Hunan Province, China

412001

+86 (0)731-28498268, 28498238, 28493472

+86 (0)731-28498851, 28498494
ctsc@csrzic.com

http:// ctsc.csrzic.com

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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15 I AR A 23K

(D) BT M= G5 BT OSBRI T i B 2 Rk, AT & i B A BeVE o — Btk de e, ik
PRAUEFCAE SRR R N v (& A, S ORT P AR RV At ™ S R T e S SR 5 SO (0 7 b (5 SR B, T R TR =) 4
B -

(2) A7 B T b R AL 0 — B 207 it B 2 7 i A ML RUAEL, S B ) IR A7 ot 8 T -5 S TR S A 5, (HL 3R = ARAIE
IR LR 2 AN RIS S IR . W SR AR RO A A, AT SIBAT 7 ERE T I I S B2 w Rt A
T HE S

(3) WA AT WA R R, B TRAERAT L (iR By7 . Admdidess) , sRZVE I P 53w G BT R KUK
AT R A S P ERVAZ alcio)is = RN A

(4> 7= AP AR b, G ™ ot 5t T e i SCRO 7= BRI B RS . e e A AR XS A L, 34 7] ik fRIIE
77 it PR N AT S

(5) P AhEAEFIY, PR hAL . P ST HLE, ERRORICHATIR R L i SRS, AR DAAEAT B A I AR DL A RE 7 o
(6) =Bl FATE A BMA, 2 BRPMEPRES . WRE MR 2HHE, 2hRBIRR (preliminary) , Zb5R BRE %7 i
CoERBt, B SR E b, BT R E S H TR T S EH, (BRI RE R AR . R
b BRI E DU A A BCA AR, RN %™ dh CT Dt E 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

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