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XEESH Key Parameters B IR EEi Circuit Configuration
Vces 6500 Y, C
VCE(sat) Typ. 2.50 V
Ic Max. 2000 A GO—{
IC(RM) Max. 4000 A
<
AUX E——
BRI A Typical Applications =
@ LHEMITIN MMC-HVDC Valve B 1. HLERLEH
@ Eirigas DC Breaker Fig. 1 Circuit configuration
@ & LXH Off-shore Wind Power RRIMY Module Appearance
® KA TiEE) Large-scale Industrial Drive
5= Features '
® UUTH Double-side Cooling
@ K Short-circuit Failure Mode -~ =~
@ HIEINEE High Th | Cycling C bilit
G IAEE ig ermal Cycling Capability B2 BB
@ (AL H K Low Stray Inductance Fig. 2 Module appearance
BRI Module Label Code Instruction
Hmir g A C/EA R
Data position Content of data
I (AR TR s RIS
Module batch number
18BC0O670027 —
912 LT 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
iR SRR P S5 A il AL
Symbol Parameter Test Conditions Value Unit
Vces AR R B Vee=0V, Tc=25°C 6500 %
Collector-emitter voltage
K- S5 K P —or o
Vees Gate-emitter voltage Te=25°C 20 v
A HL AR IR —an e _ 42
fe Collector-emitter current Te=90°C, Ty = 135°C 2000 A
B AR A 1 IR -
fex Peak collector current tp=1ms 4000 A
=l e AN =] o g
Prax i (B #Wﬂ’”\*{ o T, =135°C, Tc =25 °C 25.6 kW
Max. transistor power dissipation
AR v iape
Irsm Diode Surge Current Vr =0V, tp = 10ms, T,; = 135 °C 24 kA

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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AR Thermal & Mechanical Data
g SRR TR A &AME | AUE | RKE LX s
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT &5 7 # il LT AR
Rincsc)ieet Thermal resistance — IGBT Double-side cooling 4.3 KTkW
' bt L=t ] TR
Riwoiiose | o rmal resistance — Diode Double-side cooling 8.6 KTkW
Fefib A FH(IGBT) .
Rin(c-H) 1eBT Thermal resistance — gﬁnﬁifsg\c‘)rce 65kN 1.05 K/ kW
case to heatsink (IGBT) pIng
NP
' Ak Bﬂ(Dlgde) [ 47 65kN
Rin(c-H) Diode Thermal resistance — Clampina Force65kN 2.30 K/ kW
case to heatsink (Diode) ping
IGBT #:4r (IGBT) 135 °C
T TAES R
v Operating junction temperature
TR B4 (Diode) 135 °C
FEAEIRE .
Tstg Storage temperature range -40 125 C
2
M }j#gz%jj. 65 80 kN
Clamping Force

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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H A Electrical Characteristics
FRAERe S 75 B, B Te= 25 °C Tc= 25 °C unless otherwise stated
s BT Py BUME | WA | RO | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV, Ve = Vees 1 mA
. Y Bk iy
CES Collector cut-off current
Vee = 0V, Vce = Vees, Tc=135°C 150 mA
loes | BRI Vee = 20V, Vee = OV 500 nA
Gate leakage current
AR - i S35 80 4 b _ -
Ve (th) Gate threshold voltage Ic = 200mA, Vee = Vce 5.6 6.1 6.6 \Y
VCE (sat) Collector-emitter saturation
voltage Vee =15V, Ic = 2000A,T,;=135°C 3.05 v
| W I L DG 2000 A
F Diode forward current
— fazen 5] 4 ray
S B e et tp=1ms 4000 A
Diode peak forward current
Ir = 2000A, Ve =0 2.55 2.95 Y
Y IR IR R
F Diode forward voltage
Ir = 2000A, Ve =0, Tvj=135°C 2.80 \Y
T, =135° C, Vcc = 4400V,
% FRLAL Vee<15V, t,<10ps,
Isc Short circuit current VCEmax) = Vees — Lxdi/dt, 9400 A
IEC 60747-9

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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HEF I E Electrical Characteristics
AR 75 B, B0 Te= 25 °C Tc= 25 °C unless otherwise stated
5 SRR LAtk BME | MAUE | BOKME | HAT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
_ TN R _ _ _
Cies Input capacitance Vce = 25V, Ve = 0V, f= 200kHz 320 nF
AR H A
Q Gate charge 15V 19 ue
AN oI
Cres Sl e . Vce = 25V, Ve = 0V, f= 200kHz 6.2 nF
Reverse transfer capacitance
A _ _ _
Coes Output capacitance Vce = 25V, Vee = 0V, f=200kHz 71 nF
HR e He Ja
Lsce Module inductance 6 nH
Reint PSS AR F B . 0.25 o
Internal gate resistor

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B4 {E Electrical Characteristics
iR SR ROMA | BBUE | ROKME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
N . \ Ty=25°C 10766
R HE AR I (] '
tao) Turn-off delay time ns
Ic = 2000A, Tj=135°C 11882
Vce =3600V,
Vee =+15V, Ty=25°C 1255
t B3] Rg(oFF) =22Q, " ns
Fall time Cse=330nF, _ R
Lz 150nH T4=135°C 3116
dV/dt = 1152V/us R
oW g (Ty= 135 °C) Ty=25°C 13.8
Eorr Turn-off energy loss J
Ty=135°C 185
\ . \ T,;=25°C 1179
fstom T3 E AR I ] : s
on - i Ic = 2000A,
Turn-on delay time &CE 23600V, Tui= 135° C 1430
Vee =£15V,
e Rg(on) = 0.68Q, Ty=25°C 367
tr Rise time CGE=33OHF, ns
Ls=150nH, T,;=135°C 396
di/dt =5260A/us,
(Ty=135°C) Ty=25°C 12.6
Eon THEFE ' J
Turn-on energy loss T,y=135°C 16.2
TR S IR R L T,=25°C 2938
Qr Diode reverse uC
recovery charge T,;=135°C 6363
THREREWKE B | fF=2000A, Ty=25°C 3352
Ie Diode reverse Ve = 3600V, A
recovery current -die/dt =5260A/ps, T;j=135°C 4402
(T= 135 °C)
AR I AR B AR Tj=25°C 5.5
Erec Diode reverse J
recovery energy Tyj=135°C 7.8

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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4 4
000 Ty=25C / et 000 Ty=135C /
Vee = 20V . VGE = 20V
3600 | —— — Vee =15V = 3600 | —— — Ve =15V
------ Ve = 12V / N mmmmm= VeE= 12V /
—_— - — Vee =10V —_— - — Vee=10V
3200 3200
2800 2800
2400 2400
= 2
. 2000 . 2000 —
< — - ©
- —_ "
1600 1600
1200 1200
800 800
400 400
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Vce - [V] Vce - [V]
3. IGBT iy iR gL 7R 28, 1o= f (Vee) Bl 4. 1GBT it Rt SR N 28, 1o= (Vee)
Fig.3 Typical IGBT output characteristics, Ic=f (V) Fig.4 Typical IGBT output characteristics, Ic=f (V)
50 61
Eon Eon
—— — Eorr —— — Eorr
—_—--—fERec| 0 |  A=====- Erec
Vee=3600V 51 | vee=3600v
40 | Vee=t15v Ic=2000A
EG(ON)==0-26283 gGEii:;fov .
Cor 2330nF / st
T,,=135C 41 | Ls=150nH
Ls=150nH
30
5 5
% % 31 /
w w
20 /
21 S
10
11
0 1
0 1000 2000 3000 4000 05 1 2 345710 2030 50 100
Ic - [A] Re - [Q]
E 5.1GBT ﬁ?%ﬁ'éﬁijﬂ%@ HEH?E,EON =f (/c); Eope=f (/c) IEI 6. 1GBT ﬁ?%ﬁ‘éﬁ:l,ﬁiﬂ Hﬂﬁz: Eon= f(RG): Eope=f (RG)
Fig.5 Typical IGBT switching energy, Eon=f (Ic), Eorr=f (Ic) Fig.6 Typical IGBT switching energy, Eqn = f(Rg), Eore=f (Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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7.1GBT Jstfi 2 4 TAEIX, Ic=f (Vee)
Fig.7 Reverse bias safe operating area of IGBT, /= f (V)

8. FRD %y /Rt SR th 2%, IF = (VF)
Fig.8 Typical FRD output characteristics, IF = f (VF)
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IGBT Ri(K/kW) 0.5631 1.320 1.335 1.104

5(s) 0.1047 0.02913 0.02905 1.194

Diode Ri(K/kW) 1.026 1.876 2.045 3.699
7(s) 0.0099 0.06876 0.06891 0.6667
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Fig.9 Reverse bias safe operating area of Diode

B 10, BESIFHBTZE, Zingo = F (t,)

Fig.10 Transient thermal impedance, Zyy.c) = f (t;)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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. BRI GBT AT, Th& 454 H6500V/2000A;

1

2. EFEM TN ERESW BRI AL, CT1I =600

3. CEdpt/IMEHHE B955mm, CEdR/IN HLS [AI 21 mm;

4, 778 FE75~90kN.

& Weight: 4500g AP WA Module outline code: ZF
B9, BEHSMILR
Fig.9 Module outlines
B ERREFHERAT

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD
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Tianxin Industrial Park, Shifeng District,

Address T B A8 AU TIT A 0 IX 0 b ] , _ ,
ZhuZhou City, Hunan Province, China

Zipcode 412001

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

Fax +86 (0)731-28498851, 28498494

Email ctsc@csrzic.com

Web Site 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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