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XESH Key Parameters B4 Circuit Configuration
Vces 4500 \Y
VCE(sat) Typ. 2.30 Y,
Ic Max. 2000 A
IC(RM) Max. 4000 A
BRI R Typical Applications

® LEHIN
® LT AR
® i LA

® XA Tktz)

MMC-HVDC Valve

DC Breaker

Off-shore Wind Power

Large-sc

ale Industrial Drive

K1, HBREE

Fig. 1 Circuit configuration

M Module Appearance

LS Features
® XUIHHk Double-side Cooling
® KEUEM Short-circuit Failure Mode
® FAJEIAET High Thermal Cycling Capability
® (G % Low Stray Inductance
BIRERZ I AR

K 2. BESMNE
Fig.2 Module appearance

Module Label Code Instruction

18BCO0670027

EAEI LA s A&
Data position Content of data
g REHALIR S
Module batch number
T 55
9—12
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BATIEE Absolute Maximum Ratings
155 SRR IR A EV¢: LA
Symbol Parameter Test Conditions Value Unit
Vees %oﬁfftjiiﬁﬁtz%oltage Vee =0V, Te=25°C 4500 v
fe %oﬁfftf‘jfjmitter current Te=95°C 2000 A
leero %ef‘lj{é:i%llgiﬁurrent tp=1ms 4000 A
Prax ﬁlﬁ%iﬁiﬁqﬁiﬁer dissipation Ty=125°C, Te=25°C 222 kW
Irsm éziﬁiiﬁﬁmm VR=0V, tp = 10ms, T,;= 125 °C 15 kA

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BAHU B HE Thermal & Mechanical Data
755 SRR TR AF RAME | BAME | RKE | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 453 #4 T A
Rina-c) et Thermal resistance — IGBT Double-side cooling 4.3 KIkW
_ A A ST A
Riu-cypiode | 1ermal resistance — Diode Double-side cooling 8.6 KIkW
PR FHL(IGBT) FE35 4] 75KN
Rin(c-H) 1cBT Thermal resistance — Clamping Force 75kN 0.8 K/ kW
case to heatsink (IGBT) ping
i #4BH (Diode) FE %5 47 75KN
Ric-Hybiode | Thermal resistance — Clamping Force 75kN 1.7 K/ kW
case to heatsink (Diode) ping
- TAELEE IGBT #4r (IGBT) 125 °C
k Operating junction temperature W45 ( Diode ) 125 °c
L yH R
Teg AR L -40 125 °C
Storage temperature range
2k
M Ik )y 70 85 kN

Clamping Force

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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43R Electrical Characteristics
BrAEREAI S B, B Te=25°C Tc=25 °C unless otherwise stated
e BELTR Y RAME | M | ROKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV, Vce = Vees 1 mA
. Aoty BB FBL
CES Collector cut-off current
Vee = 0V, Vce = Vees, Tc=125°C 30 100 mA
N Vr=y
les | MR Vee = £20V, Veg = OV 50 | nA
Gate leakage current
Veeqwy | TPHJN BB I Ic = 200mA, Ve = Ve 55 6.0 6.5 Vv
Gate threshold voltage
A FUR- R SR LR Vee =18V, Ic = 2000A 230 | 270 v
VCE (sat) Collector-emitter saturation
voltage Vee =15V, Ic = 2000A,T,;=125° C 2.95 3.35 \Y
— Perer Ve =y Nry
I f*& ERAEREN N DC 2000 A
Diode forward current
— foren "4 Vray
by | CWEERES SR 4000 A
Diode peak forward current
Ir=2000A, Vee =0 2.45 2.85 \Y
Ve AR B HE
Diode forward voltage
Ir=2000A,Vee=0,T,;=125°C 2.70 3.10 \Y
Ty =125° C, Vcc = 3400V,
% H Vee<15V, t,<<10pus
I s p ’
s¢ Short circuit current VeE(max) = Vces — Lxdi/dt, 8300 A
IEC 60747-9

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B4 E Electrical Characteristics
B A B, B Te= 25 °C Tc= 25 °C unless otherwise stated
(iR=) BHATR 21 BME | RIEME | BOKE | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
o R
Cies AT Ve = 25V, Vee = OV, f= 100kHz 315 nF
Input capacitance
A LA
% Gate charge 15V 24 uC
O R
Cres Sl A . Ve = 25V, Ve = 0V, f= 100kHz 54 nF
Reverse transfer capacitance
O s
Coes i Vce = 25V, Ve = 0V, f= 100kHz 20 nF
Output capacitance
Ly L FA Je 2 nH

Module inductance

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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4 E Electrical Characteristics
5 AR %A wAME | AME | mOKE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
N . \ Tij=25°C 6530
ST AE R I ] !
Leofy Turn-off delay time ns
Ty=125°C 6770
Ic = 2000A,
VCE = 2800V, T = 2 o
.| T Ve =+ 15V, m2sTe 1600 -
Fall time RG(OFF) =8.20, _ °
Cee=330nF, Ty=125°C 2800
Ls=150nH Ta=25°C
N o i = ° 9.0
KB AE !
Eorr Turn-off energy loss J
Ty=125°C 10.9
S Ty=25°C 7
oy | JRIEIRH ! 30 ns
on .
Turn-on delay time Ic = 2000A, Ty=125°C 720
Ve = 2800V,
Vee =+ 15V, Ty=25°C 430
¢ Hsauingle Raion) = 1.8Q, ’ ns
r . .
Rise time Cee=330nF, _ o
Loz 150nH, T,=125°C 500
di/dt =3200A/us, R
. FImREE (Ty= 125 °C) Ty=25°C 9.4 ,
ON
Turn-on energy loss T,=125°C 127
R AR L 1j=25°C 1650
Qrr Diode reverse pC
recovery charge Ty=125°C 2920
R R IR B | I = 2000, Tj=25°C 1800
lre Diode reverse VS,E 2%8_%02\60 Alus A
recovery current - IFUL = ’ T;j=125°C 1820
Y (T,= 125 °C) v
R R IR Ty=257C 24
Erec Diode reverse J
recovery energy Ty=125°C 4.3

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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4000 > 4000
T,=25C / L, Ty=125C
Ve = 20V ) Vee = 20V /
—_— — Vee=15V . —_— — Vge=15V
------ Vae = 12V . mm e Vge=12V
—_— = — Vg =10V / " —_—— — Ve =10V /
3200 ’ 3200 .
2400 2400
< <
© - ©
- - -
1600 - 1600
800 800
0 0
0 1 2 3 4 5 0 1 2 3 4 5
Vce - [V] Vce - [V]
3. I1GBT far HAFHE ML B 4R, fe=f (Vee) Bl 4. \GBT i 4t SR B 28, o= (Vi)
Fig.3 Typical IGBT output characteristics, Ic=f (V) Fig.4 Typical IGBT output characteristics, Ic=f (Vce)
50 80
Eon Eon
—— — Eorr —— — Eorr
""" Erec ====== Frec
Vc=2800V Vc=2800V
40 | Vee=t15v Ic=2000A
Raony=1.8Q Voe=£15V
Ra(oFr)=8.2Q 60 ?Gi:gg%nl:
e [Sisonm
Ls=150nH
30
= )
% % 40
w w
20
20
10 —
0 0
0 800 1600 2400 3200 4000 0 6 12 18 24 30
Ic - [A] Rg - [Q]
K 5. 1GBT % FRD JF CREFESL AL 2L, P 6. 1GBT & FRD JFJCREFESL AL i 2%,
Eon=f(lc), Eore= f (Ic) , Erec=F (Ic) Eon=f(Ra), Eore=f (Ra) , Erec = (R)
Fig.5 Typical IGBT & FRD switching energy, Fig.6 Typical IGBT & FRD switching energy,
Eon="f (Ic), Eore=f (Ic) , Erec =T () Eon=f(Rs), Eorr=f (Rg) , Erec = f (Rg)

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
Rac(oFF) = 8.2Q
Vee = £15V
0 0
0 1 2 3 4 5 0 1000 2000 3000 4000 5000
Ve -[V] Vce - [V]
7. FRD fir tH 5 S B g 28, e = £ (Ve) P 8. 1GBT K fi % 4 TAEIX
Fig.7 Typical FRD output characteristics, Ir = 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
p 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
a(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. MR 4 TIEIX ] 10. WA ABABIILE Zyo) = F (8,)
Fig.9 Reverse bias safe operating area of Diode Fig.10 Transient thermal impedance,Zi.q) = f (t;)

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

TERG: AR i U, 1P AUR ESD B .



== thEAhE
c 3 CRRC TG2000SW45ZC-P200

FmEBIEFM  Product Datasheet RRZAS Ver 22.12 He 8% IGBT LR Press-pack IGBT Module

205.8£0.5
E(Unclamped) 35£0.5
15820.2 EEHClamped) 33.4£0.5
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- %4 Collector)
A Emitter)
R13.5 : i Tmin
| 110.3%1 Imin
= 8341 TEEH 60mm min
97max Creapage 60mm min
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ﬁ B Aux Emitter)
#3%ed( Aux Collector)
Ay g
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HEE Weight: 5000g FEHA SR Module outline code: ZC

11, BEYSPRT
Fig. 11 Module outlines

R ERREBHIRAF
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

Tianxin Industrial Park, Shifeng District,

ook Address TR 28 RN T A U X FE 0 b b
ZhuZhou City, Hunan Province, China
e % Zipcode 412001
E: ) 1 Telephone +86 (0)731-28498268, 28498238, 28493472
& = Fax +86 (0)731-28498851, 28498494
LR Email sbu@crrczic.cc
(3 i 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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