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Zhuzhou CRRC Times Semiconductor Co.Ltd, has been
dedicated to the research,development, and industrialization
of power semiconductor technology since 1964. Following the
strategic acquisition of the UK-based Dynex Semiconductor
in 2008 and continuous investment in platform development
over the past decade, CRRC Times Semiconductor has
become one of the few integrated design manufacturers
(IDMs) in the world with comprehensive capabilities in
high-power thyristors, IGCTs, IGBTs, SiC devices, and
modules. It has a complete industrial chain, including chip
design,manufacturing, power assembly packaging, testing,
and application. CRRC Times Semiconductor strives to
become the preferred supplier of power semiconductor
devices for applications in rail transportation, power
transmission and distribution,new energy vehicles,and power

generation.
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6-inch Pawer Semiconductor Device Industrialization Base
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Lincoln R&D Center for Power Semiconductor
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Engineering employees
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‘m‘_ Overseas employees
Employees

30

Doctors

1957 =

EMERFFEFSESEFTE
Power semiconductor production line invested in Lincoln, UK

2011+
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FHASICEAIAR, RRO2E AL T Fr

IGBT enters the field of rail transit

Start SiC technology research,02 major special support
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RGBT IS

Finish 1st round of employee stock ownership incentive

Participated in the establishment of Guangzhou Qinglan Semiconductor

Co, Ltd.
Green Factory
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Start R&D of power semiconductors
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8-inch IGBT production line were put
into use
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National Energy High-power Electronic
Device R&D Centre

2022
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Acquired Dynex 75% holding
2017+ _
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IGBT modules launched for
automotive application

SiC plant construction completed
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IGBT chip line phase planning was launched, total investment exceeds 11.1billion yuan
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State Key Laboratory of Power Semiconductor and Integration Technaology
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6-inch bipolar production line, the 1st high power IGBT
module assembly line put into use

2019+
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Participated in the establishment of Zhixin
Semiconducter Co., Ltd.

100% holding of Dynex
Set up Zhuzhou CRRC Times Semiconductor Co,, Ltd.

2024
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Yixing 8-inch IGBT Chip Production Line in Operation
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Zhuzhou 8-inch SiC project breaks ground
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TI120SESGBSO
TI120TESGCSO
TI120TESFCHO
TIT20TESGCS5
TI120FESEAHO
TI120FESB9S0
TI120SESB9S0O
TIT20TESCCSO
TIT20TESEAHO
TI120SESAGH1
TI120TESE7S0
TI120TESE7HO
TIT20SESABSO
TI120SESA6HO
TI120SES55S0
TI095SMS99S5
TIO95SMS99H5
TIO95SMS77H1
TIO75SESC9S0
TIO75FESBAS2
TIO75SESBASO
TIO75FESA9S0
TIO75TESA9S0O
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IGBT & H IGBT CHIPS

A% IGBT S EBEMEETHRITESRFEREA, BERSERESHFRFNES S,
B RBEZE 750V-1200V BE. 40A-375A BB HE .

CRRC IGBT combines fine-pattern trench & soft punch through technology, resulting low
on-state loss and switching loss characteristics. The IGBT portfolio includes the voltage

range from 750V up to 1200V and the current range from 40A up to 375A.

SHrET Trench Gate

REE Soft Punch Through

ESEIRFE Low On-State Loss

BFXIRFE Low Switching Loss

L& Soft Turn Off

BILESER Tyma=175TC

#A Technology Rt /size Vee Tnom ‘;c(;:m@zlf,: Veewn — lces lees  Tujmax
mm Vv A Y Y LA nA G

7" STMOS 16%11.2 1200 300 0.95 1.45 6.0 2 100 175
5" TMOS 16*12.1 1200 200 1.10 1.70 6.2 2 100 175
5" TMOS 15.9%12 1200 200 1.10 1.70 6.2 2 100 175
5" TMOS 16*12.1 1200 200 1.06 1.70 6.2 2 100 175
6" RTMOS 14*10.9 1200 200 1.00 1.50 6.0 2 100 175
6" RTMOS 11.1*%9.7 1200 200 1.10 1.68 6.0 2 100 175
7" STMOS 11.1*%9.7 1200 200 1.10 1.55 6.0 2 100 175
5" TMOS 12.6*12.6 1200 150 1.20 1.65 6.2 2 100 175
5" TMOS 14*10.9 1200 150 1.15 1.75 6.2 2 100 175
7" STMOS 10.7*6.7 1200 140 / 1.83 5.8 2 100 175
5" TMOS 14.6*7.5 1200 110 1.30 1.90 6.2 2 100 175
5" TMOS 14.5*7.4 1200 110 1.35 1.75 6.0 2 100 175
7" STMOS 10.2*6.2 1200 100 / 1.65 5.9 2 100 175
7" STMOS 10.2*6.2 1200 100 / 1.74 5.8 2 100 175
7" STMOS 5.6*5.2 1200 40 / 1.57 6.0 2 100 175
7" STMOS 9*9 950 200 1.03 1.46 5.5 2 100 175
7" STMOS 9*9 950 200 1.27 1.92 5.5 2 100 175
7" STMOS 7.1*7.1 950 100 1.60 1.98 5.5 2 100 175
7" STMOS 12.9%9.27 750 375 0.90 1.35 5.9 2 100 175
6" RTMOS 11.1*10 750 315 0.95 1.65 6.0 2 100 175
7" STMOS 11.2*10 750 315 0.95 1.40 6.0 2 100 175
6" RTMOS 10.46*9.96 750 275 0.95 1.60 6.0 2 100 175
5" TMOS 10.46*9.96 750 200 1.05 1.70 6.0 2 100 175
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TF120TLSAASO
TF120TLSAASS
TF120HLSC8S1
TF120TLSB5S0
TF120SLSB5S0
TF120HLS99S0
TF120HLS88S0
TF120HLS88S1
TF120SLS94H0
TF120HHS77S1
TF120HLS77S1
TF120HLS77HO
TF120SLS84S0
TF120SLS84H0
TF120TLS43S0
TF120HHS44S1
TFO95SLS55H5
TFO095SLS55S5
TFO75SLSC6S0
TFO75SLSC6S0
TFO75SLSB5S1
TFO75SLSB5S1
TFO75TLSA5S1
TFO75TLSA5S1
TFO75HLS95S3
TFO75HLS95S3
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FRD & F FRD CHIPS

RZEFRD SR RAESEREISHEREA, BEEREERESHEAREURRKIKRENIESR, 77
mR7E= 750V-1200V BB/E. 30A-375A BiERE

CRRC FRD combines life time control and thin wafer technology, resulting low on-state
loss and switching loss, as well as soft reverse recovery characteristics.The FRD portfolio
includes the voltage range from 750V up to 1200V and the current range from 30A up to
375A.

ke Soft & Fast Switching

ERERHK Positive Temperature Coefficient

SFFEL Easy Paralleling

BIEER Tyma=175C

. V:@25°C
KA /Technology R Va Fnom 60A Lrom fs Tuiman
mm \ A \Y% HLA ‘C
6" FRD 10.8*10.8 1200 300 1.05 1.80 2 175
5" FRD 10.8*10.8 1200 267 1.09 1.50 2 175
5" FRD 12.2*8.1 1200 200 1.26 1.80 2 175
6" FRD 11.1*5.6 1200 200 1.25 1.85 2 175
7" FRD 11.1%5.6 1200 200 1.26 1.95 2 175
5" FRD 9.2%9.2 1200 150 1.36 1.85 2 175
5" FRD 8.9°8.9 1200 150 1.25 1.75 2 175
5" FRD 8.9*8.9 1200 150 1.25 175 2 175
7" FRD 9.4*4.1 1200 140 / 2.38 2 175
5" FRD 7.2°7.2 1200 110 1.07 1.45 2 175
5" FRD 7.2°7.2 1200 110 1.50 1.90 2 175
5" FRD 7.257.2 1200 110 1.45 175 2 175
7" FRD 8.2*4.1 1200 100 / 153 2 175
7" FRD 8.2%4.1 1200 100 / 1.96 2 175
7" FRD 4.4°3.8 1200 40 / 151 2 175
5" FRD 4.25%4.25 1200 30 / 1.25 2 175
7" FRD 5.3%5.3 950 100 1.95 2.40 2 175
7" FRD 5.3*5.3 950 100 1.35 1.61 2 175
6" FRD 12,16 750 375 1.05 1.70 2 175
6" FRD 12.1%6 750 375 1.05 1.70 2 175
7" FRD 11.1%6.4 750 315 1.10 1.95 2 175
7" FRD 11.1*5.4 750 315 1.10 1.95 2 175
6" FRD 10.4*5.3 750 275 1.10 1.60 2 175
6" FRD 10.4*5.3 750 275 1.10 1.60 2 175
5" FRD 9.1*5.34 750 200 1.15 1.60 2 175
5" FRD 9.1*5.34 750 200 1.15 1.60 2 175
BN R R K SR AT 04
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ﬁg iﬂﬂﬂ IGBT /SR  IGBT CHIPS H%iﬁﬂﬂ S Symbols ‘ SYAER ‘ Characteristics
NAMING SYMBOLS Vee LR - RFRBE Collector-Emitter Voltage
SYSTEM Vieesan EBIR - RERIEHBE Collector-Emitter Saturation Voltage
FJE /Voltage Ve R - S ST R R Gate-Emitter Threshold Voltage
075 750V A1 & & /Chip length&width lezs EERBIR - RFIRIBEIR Zero Gate Voltage Collector Current
120 1200V 0...9 0..9mm lees R - RSB EBIR Gate-Emitter Leakage Current
A 10mm Vs, TIRERMEEE Diode Reverse Voltage
BEMNhENKLEREGRAT B 11Tmm 55 /Serial No Inowm EUE BT Nominal Current
Zhuzhou CRRC Times Semiconductor Co.,Ltd. 0..9 Ve TIREIEMBE Diode Forward Voltage
I “RER@FRBIR Diode Reverse Leakage Current
Tvomax mALIESR Max. Junction Temperature

T | 075 FES AA S 0

8 /Type AR /Technology 4$1E /Feature
| IGBT T |#rEZHM Standard Structure S |#rE Standard
R RC-IGBT F |873f84&# Gen. 6 Structure H |E%7 High Frequency
S |[EHHREM Gen. 7 Structure
E [{5#f Edge Gate
M |t Centre Gate
C |/&# Corner Gate
S |58 Metal Al
U | Metal Au
FRD &k  FRD CHIPS
B JE /Voltage
075 750V WHE & % /Chip length&width
120 1200V 0..9 0..9mm
A 10mm
Ek#ﬂqﬂiﬂﬂﬁélé%ﬁSﬁBEﬁﬁl B T1Tmm I??U% /Serial No
Zhuzhou CRRC Times Semiconductor Co.,Ltd. 0..9

T F 075 TLS A5 S O

B /Type AR /Technology $$1iE /Feature
F| FRD FrEEEEM Standard Structure S |#rfE Standard
FE &M Gen. 6 Structure H |[E57 High Frequency
FHEHRLEH Gen. 7 Structure
BLZME Single Buffer
ZME Multi-Buffer
£8 Metal Al
£ Metal Au

cCwnrInw4dI
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=3 = [Z] = =
| SIE IGBT ik HV IGBT MODULES FRER = IGBT #3R  HV IGBT MODULES
PRODUCT
DIAGRAM AS DD
61,2 61,2 85,2 _
-t 12 11,85
FERNE FKEABEENK DMOS  BREMERMR TMOS T, EBRSEER. TR, ERER R S e e
T 1 I e ——» 3 T T
o tion HMSFHBS R, Z R RN 3300V E 6500V BEBE, HEMBEEMREFSE, W L
ERTFEMHBENAGS . FRXASRITER AISIC ZEARF AN iR RE A, Y_,MJEIT\
WEB® .. WP EST Rt EEBSBHENE, _M,ﬁ@fﬁ ERHMKERETHNITRE - ‘1‘: T sear
6xMB - X
EMENETEAONE. SEMNEA. PSR ERBEB MR EMRINRT MR R ENT \]- r—ﬁlf— /
O N O R
CRRC HV IGBT module family uses CRRC Gen4 DMOS® and Gen5 TMOS IGBT chip |
. " - 71 o
featuring low on-state voltage drop, soft turn-off,positive temperature coefficient and : j 3 P —es
: S q;l@
parallel easily. CRRC HV IGBT module family covers voltage from 3300V to 6500V, has ‘{f% ”ﬂ”ﬂ% t ;gafggcénlﬁéa i ”I&M
. . . . . . . GxM4. 1
flexible package and circuit structure, can applicable to all kinds of parallel application &) _ L0 a4 _I
. 53 _ . 57
scenarios. With CTE suitable AISIC baseplate and AIN substrate material, CRRC HV IGBT B4 - J
10 2(c)
module family has abvious advantages in reliability capability, including of thermal cycling, - 9w 7@ 5@ S(E): ; -12(0)
power cycling and mechanical impact etc, can meet requirements of start-up and long- MH\F t Jne
7(C)- —a10(E)
distance operating conditions. CRRC HV IGBT module family has been volume applied to s 6® 40 IOIS)
locomotive, high speed train, urban rail and other high power converter applications.
Fadd L == RSEER Low Veggan EC ES
CHARACTERISTIC SIEREEN High Short Circuit Capability
81,5 61,5 L 8.5 __ 61,5 _
ERERHEBEE Veesan With Positive Temperature Coefficient _ | _E—EE_ ™ L BRE
= i i il ' - ' e e —
EINERBERRAETREES High Power And Thermal Cycling Capability g] - 1 g CTUYTTE T
Y | f [} - 1 T
e [7— Esw #3HME Assembly Outline ; 190 : . 190 .
N - 171 _
Viees Jcam @/ Tuom Rinic ieer [aez] R~ BiRrie 7 . sT
BS Type @7 o~ @Tvum Code Dimensions EEE — ; = ‘ L exue
A &Tc=25C Material e T S —f R Y
°C % A % mJ C K/W / mm / ‘ e
o 7|l-Gn 5| -
TIM750ASM65-PSA011 750 80 | 6500 | 1500 3.0 14280 | 125 | 0.0085 AS 190 x 140 x 48 AISIC —[-&] TW 5@{ g E%‘. &3 [;j —
TIM250P2SM65-PSA01 1 250 80 | 6500 | 500 42 5034 | 125 0.026 P2S 140 x 73 x 48 AISIC { RESEES vl oe[e] of@ [&]
TIM1200ASM45-PSA011 1200 85 | 4500 | 2400 2.3 14060 | 125 0.008 AS 190 x 140 % 48 AISIC [ |§ iy 3
TIM1200ESM45-PSA011 1200 85 | 4500 @ 2400 2.3 14060 | 125 0.008 ES 190 x 140 % 38 AISIC @ s ;~ @ o v e 2 *&3 s
TIM80OXSM45-PSA011 800 85 | 4500 | 1600 2.3 9425 | 125 0.013 XS 140 x 130 % 48 AISIC . ax o7 axm/ 41;5—2“5 e
TIM250PHM33-PSA01 1 250 100 | 3300 | 500 25 1375 | 150 0.048 PH 140 x 73 x 38 AISIC i " ;;’M L we
TIM500GDM33-PSA011 500 100 | 3300 | 1000 2.4 2850 | 150 0.024 GD 160 % 130 38 AISIC 7.4
TIM1000NSM33-PSA011 1000 95 | 3300 | 2000 | 24 | 5770 | 150 | 0.012 NS 140%x130x38 | AISIC w_ PO 7O 150
TIM1000ECM33-PSA01 1 1000 95 | 3300 @ 2000 2.1 6500 | 150 0.012 EC 190 x 140 x 38 AISIC @, @ e s ;:: r‘\:x
{ )
TIM1500ESM33-PSA012 1500 95 | 3300 | 3000 2.4 8020 | 150 0.008 ES 190 x 140 x 38 AISIC . i K+ 2@ . +
TIM1500E2SM33-PSA012 1500 95 | 3300 | 3000 2.6 7800 | 150 | 0.0084 ES 190 x 140 x 38 AISIC 2@ . 1o e e®@ el
TIM1600N3SM33-TSA000 1600 100 | 3300 | 3200 2.6 7300 | 150 0.01 NS 140 % 130 % 38 AISIC 160 BE) Cs® 400
TG450HF33X1-TSA000 450 95 | 3300 900 25 1695 | 150 0.031 X1 144 %100 % 40 AISIC
TIM2400E3SM33-TSA000* 2400 100 | 3300 | 4800 26 10950 | 150 0.01 ES 190 x 140 x 48 AISIC
TIM1500A2SM45-TSA000* | 1500A 80 | 4500 | 3000 2.6 15290 | 150 0.008 A2 190 x 140 % 48 AISIC
TG750HF65P1-S300 750 | 60@TF | 6500 | 1500 31 10835 | 125 gtﬁzﬁg PCU | 278x226.3%56 / i RREM B RS —AEX (mm)
(J-F) Remarks:All dimensions shown in mm unless stated otherwise
TG1600HF33P1-TSA000 1600A | 60@TF | 3300 | 3200 2.2 8090 | 150 St'g(zjf) PCU | 278x226.3x56 /

11 HMNPERRESEHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. HNPERKESEERAT 12
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~amBx S IGBT &3  HV IGBT MODULES FmER SEIGBT &3 HV IGBT MODULES
PRODUCT PRODUCT
DIAGRAM DIAGRAM
FS GD PH X1
1(E1/C2)
2(cn 3(E2)
T(E2) ((v]
LE;‘E:'); T e . 15
80— *
i . 98)
8 EE&EEEEiji =
130 1 ] Star
aMe T g 57
T 730 W 27 e 1®
i \Ij ' 35 T - f i
\ | (- B | T
o - 25w = =
[ &) 2] o3 sl [ I d
g F=—t—5 1o 0"
Jl 1 ¥ _. | sﬂ}]- B ;jz?.v,-l L 124 el | =
e Y » s L 140 i ©
- | | @r{ {$ 3l 7(0) :
| | | 7[[-3 I n Sxp7 8(6)°
Gxa |25,5| 29,5
_ﬁj ﬁ i e 3,4(E/6)
e 20 1ED 26 o
7). j 7ED L10(c2)
v@— i & [ A + biE 1®
’_]_1' r 6@yl ¥ 9 10:hC
8(€)- 3(B) éﬁa ( ﬂ\ ¢
5001 + 8(E2)
3(C1)  4(E2)
NS P2S PCU
61,5 .
278£0.8 4
iy | o T
i |‘- L J I} ] . L w 6
8 [ ph iw“ il ‘H i %, N . g HJ <33
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FmBx EFE IGBT #52  HV IGBT MODULES
PRODUCT
DIAGRAM
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~ma
PRODUCT
INTRODUCTION

FmER

CHARACTERISTIC

IGBT & FRD MODULES IGBT & FRD #&tt CHAPTERTWO #$ %

iELE IG BT *ﬁt* AUTOMOTIVE IGBT MODULES

XEPREECRBBEELGESH, EEsBREE. BAXRE. s LFERESER. XBEE
BAORER, EASMESHME, ZEREIIFTRIEE 400A = 1200A BRBE, R2ERREK
AR 250kW BB R , EREETRERL, BEAENIREE. EEICH . BRIET.
RHEEE TR, PR EH=ENEFHeRBEERE,

CRRC automotive IGBT module uses CRRC Gen 7 super-fine Trench technology IGBT
chip featuring high current density , low switching losses, high operation temperature. With
direct water-cooling baseplate design and high thermal conduction material, the power
density of CRRC automotive IGBT has been further increased which can meet all kinds
of complex automotive application requirements. CRRC automotive IGBT family covers

current range from 40A to 1200A, single module can meet the requirement of motor drive

up to 250kW. CRRC automotive IGBT has been volume applied to various electric vehicles.

RSEERE Low VCE(SAT)
BB R Low Inductive Design
BFFXIRFE Low Switching Losses

BhEREE High Power Density

ISR High Operating Junction Temperature

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. NP ERRESHERAT 16



%% CHAPTER TWO

% IGBT &k AUTOMOTIVE IGBT MODULES

ns
Type

TG400FF08S0-S3A00
TG400FF08S0-S4A00
TG400FF08S2-S3A11
TG600FF08S3-S5A02
TG600FF08S3-S3A01
TG650FF08S2-S5A02
TG660FF08S3-S4A03
TG800OHF08L4-S5A00
TG820FF08S3-S4A11
TG820FF08S3-S5A01
TG950FF08S3-S4A01
TG950FF08S3-S5A01
TG600FF12S3-S4A01
TG600FF12S3-S5A03
TGA50HF12M1-S3A00
TG600HF12M1-G3A00
TG900HF12M1-S5A00
TG1000HFO8L5-S5A01
TG1200FF08S3-R6A02*
TG820FF08S6-S5A12*
TG340SWO08L6-S5A00
TG600FF13S3-S5A03
TG560FF08S7-S5A12*

FRExR
PRODUCT
DIAGRAM

17

le
@T, Vees | leam
(S 18R
Al AT
© \' A

400 65 750 800
400 65 750 800
400 60 750 800
600 80 750 | 1200
600 65 750 | 1200
650 80 750 | 1300
660 80 750 | 1320
800 110 750 | 1600
820 80 750 | 1640
820 65 750 | 1640
950 95 750 | 1900
950 95 750 | 1900
600 80 1200 | 1200
600 80 1200 | 1200
450 100 1200 | 900
600 100 1200 | 1200
900 100 1200 | 1800
1000 | 100 750 | 2000
1200 | 100 750 | 2400
820 100 750 | 1640
340 100 750 680
600 100 1300 | 1200
560 85 750 | 1120

Viesan

@I

&T=25T
Vv
1.70
1.30
1.70
1.10
1.55
1.10
1.20
1.62
1.20
1.1
1.20
1.15
1.50
1.40
1.65
1.85
1.45
1.10
1.10
1.20
1.24@200A
1.50
1.20

Esw

@ TVJM

mJ
445
44.5
50.5
37
70
56.5
66.1
92.8
66.1
62.5
66.1
62.5
211
200
142
171
281
60
60
62
27
173
37.4

IGBT & FRD &t

T R thJC IGBT
VUM

C K/W
150 | 0.12
150 | 0.12
150 | 0.165(JF)
175 | 0.16(JF)
150 | 0.12(JF)
175 | 0.205(JF)
175 | 0.08
175 | 0.05
175 | 0.12(JF)
175 | 0.12(JF)
175 | 0.10(JF)
175 | 0.10(JF)
175 | 0.10(JF)
175 | 0.90(JF)
150 | 0.052
150 | 0.049
175 | 0.052
175 | 0.07(JF)
175 | 0.062(JF)
175 0.1
175 | 0.088
175 | 0.084
175 | 0.165(JF)

5% IGBT 45k AUTOMOTIVE IGBT MODULES

SO

(4]
Code

/
SO
S2
S3

S2+
S3
L4

S3

M1

M1
L5
S3
S6

L6

S7

IGBT & FRD MODULES

HERIMY

Assembly Outline

R~
Dimensions

mm

140x 113 %21

140x 113 x 21
140%x112x29.6
154.5%126.5% 32
154.5%x126.5% 32
140 %113 x30.95
154.5%x126.5%32
79.3%x55x% 15,75
154.5%x126.5% 32
154.5%x126.5 % 32
154.5%x126.5% 32
154.5%126.5% 32
154.5%126.5% 32
154.5%x126.5% 32
151.8x62x20.8
151.8x62%20.8
151.8x62x20.8

110x63x25.5
154.5%x126.5% 32

139%x92x 33

43.65x18.8x18.45
S8
143.5%116.8x25.76

EirH
Base Material

/
Cu
Cu
Cu
Cu
Cu
Cu
Cu

Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
NA
Cu
Cu

P ERRESEERAF

E22

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

[ [ 7 =7 [
F"'nn B
PRODUCT
DIAGRAM

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

IGBT & FRD MODULES IGBT & FRD &k

iR%E IGBT #&8t  AUTOMOTIVE IGBT MODULES

CHAPTERTWO T

S2
T .
& =1 =1 % % =l =1
Sy o i
pP3 P2 Pt
c5 c3 ¢l
ssI/} 63+ 61+ -
E5- 3 E3 2 E1- 1 @
Gb’Ja G4 62 1 12
e E4- E2
i *E22
N3 N2 N1
2121, 22 21_ 21|
140
S2+

Nk

L

LA

S3
o™
]

i
wn wn
S | O
SY 8

47,3 47,3 | 47,3 |
154,5

E L RAREHEBRMUNSE—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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DIAGRAM
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5% IGBT 485kt  AUTOMOTIVE IGBT MODULES
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Remarks:All dimensions shown in mm unless stated otherwise
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FmER
PRODUCT
DIAGRAM

Fmia
PRODUCT
INTRODUCTION

FRER

CHARACTERISTIC

BS
Type

TG3000SW65ZF-T200
TG3000SW45ZC-P200
TG2000SW45ZC-P200
TG1500SW45YB-P200
TG5000SG45ZF-P200

TG2000SW45YA-T200
TG1500SW45ZF-P200
TG2000SW45ZF-P200
TG2500SW45ZF-P200
TG3000SW45ZF-P200
TG5000SW45ZF-T200
TG2000SW65ZF-T200
TG2000SW65ZF-T210
TG3000SW45ZC-P210
TG2000SW45ZC-P210

21

E#E IGBT &R

3000
3000
2000
1500
5000
2000
1500
2000
2500
3000
5000
2000
2000
3000
2000

%% CHAPTER TWO IGBT & FRD &t IGBT & FRD MODULES

PRESS-PACK IGBT MODULES

EiED IGBT 1R

PRESS-PACK IGBT MODULES

EREAPEENK DMOS' FfIERNR TMOS B R, EERSBERE . B XRE. TEXEESE
BR. ZRIFEXANHERENZEEERA, EGeEASE. safEk. BHENE
BR, AIBRnER. KAENZHERPBIRNEKXR, BHRERSEBHKEER UK
SHRETHNEX, e ENAFSIREERBBIE,

CRRC press-pack IGBT uses CRRC Gen4 DMOS" and Cen5 TMOS IGBT chip featuring low
on-stage voltage drop, low switching losses and soft turn-off characteristics. CRRC Press-
Pack IGBT module family uses double-sided solding and flexible clamping technology,
has the benefit of high power capacity, high reliability and high overload capacity. CRRC
Press-Pack IGBT module family can meet the requirement of long distance, high power
flexible HVDC application. CRRC Press-Pack IGBT module family has been volume applied
to multiple HVDC projects.

YR ETER Double-Side Cooling
Pl Short-Circuit Failure Mode
{EFRE R Low Inductive Design

High Thermal Cycling Capability

e Vee E BEIME
(SAT) S Assembly Outline
@T. Vees | feam @l _ Tvm et lan 2] R~ Higapt
(S EBRA Te) &T.=25C VoM Code Dimensions Base Material
‘C \ A \'% mJ ‘C K/W / mm /
90 6500 | 6000 3.4 / 135 | 0.0025 ZF3 237 x237x26.5 Mo
90 4500 | 6000 2.3 39700 125 0.003 ZC 205.8 x205.8x33.4 Cu
90 4500 | 4000 2.3 27900 | 125 | 0.0043 ZC 205.8 x205.8%33.4 Cu
90 4500 | 3000 2.3 19900 125 0.006 YB @©190x33.4 Cu
90 4500 | 10000 2.45 55800 | 135 | 0.00167 | ZF3 237 x237x26.5 Mo
90 4500 | 4000 2.7 31573 | 150 5.5 YA ©172 X 26.5 Cu
90 4500 | 3000 2.35 25900 | 125 0.005 ZF1 237x237x%x26.5 Mo
90 4500 | 4000 2.35 26700 | 125 0.00375| ZF2 237x237x%x26.5 Mo
90 4500 | 5000 2.4 34400 | 125 | 0.0033 ZF1 237x%x237x%x26.5 Mo
90 4500 | 6000 2.7 31200 135 | 0.0025 ZF3 237 %237 x26.5 Mo
90 4500 | 10000 3 65000 | 150 | 0.0016 ZF3 237 x237%x26.5 Mo
90 6500 | 4000 2.65 40000 135 | 0.00465 | ZF2 237 x 237 % 26.5 Mo
90 6500 | 4000 2.65 49500 | 135 |0.00465| ZF3 237x%x237x%x26.5 Mo
90 4500 | 6000 3 48600 135 0.003 ZC 205.8 x205.8 x33.4 Cu
90 4500 | 4000 3 30300 | 135 0.003 ZC 205.8 x205.8x33.4 Cu

NP ERRESHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

IGBT & FRD MODULES IGBT & FRD #&tt CHAPTERTWO #$ %

| e Y 7= [ -

FhREXR [E#£30 IGBT #83k  PRESS-PACK IGBT MODULES
PRODUCT

DIAGRAM
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Remarks:All dimensions shown in mm unless stated otherwise
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Ei#E= IGBT &k

IGBT & FRD #&R

PRESS-PACK IGBT MODULES

IGBT & FRD MODULES
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Remarks:All dimensions shown in mm unless stated otherwise

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

IGBT & FRD MODULES

IGBT & FRD #&k

CHAPTER TWO

s — =

H_F

FE##= IGBT #8k  PRESS-PACK IGBT MODULES
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- ©172£0.5 o 255
- P125 o
: 1
1
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L ©150 A
- 159 a
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" . & 140 _
5 . — f .‘
- g -urv s +
L $140 J % g \Zx1,47
8 8 5B (Emitter)
180 :j-J 2
gl g
- 103max

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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Remarks:All dimensions shown in mm unless stated otherwise
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%% CHAPTER TWO IGBT & FRD &t IGBT & FRD MODULES

FR{EE IGBT &1k

MV AND LV IGBT MODULES

IGBT & FRD MODULES

IGBT & FRD #&#t

CHAPTERTWO T

/ v E ESET/S 1
© Gty S Assembly Outline
FERNE XEHREECRBEMAEESH, EE5BREE. BFXRE. s LIEEEERI, XA il @T. | Vees | leam @I, Tum Rinuc iaar K R EiRME
. . NN . . . Type (S 1 @T, Code . ) Base
:’N"%%‘JDETGION CuEiR, RS UHESHME, EEHAMEEYT. SBEREBE. SUEMEERA ZRIF~ A HT &T.=25C o Code"| Dimensions |\, erial
SRHEEE T 40A = 3600A, HEE 950V E 1700V, BEEEHMLBAENEEN, IRIEEFPES c vV | A v mJ c KIW / mm /
B IGBT R2TERe. EiRoi. HHe S, ERESFUVNE, TREHERNAF TIM1200FSM17-PSA011 1200, 80 | 1700 2400 2.3 1300 125 0.012 FS 140 130 % 38 AISIC
. TIM1600FSM17-PSA011 1600 80 | 1700 3200 2.3 1800 125 0.009 FS 140 % 130 % 38 AISIC
Eda NN MR AR, = A
; RIXLES | . ZIES. . FRSURR RN E AT
HRERMES . Sk, Z2IREE . SVG. FRIMRRIIAS Skl o TIM2400ESM17-TSA000 |2400 100 | 1700 | 4800 1.75 2840 150 0.0065 ES 190 x 140 x 38 AISIC
TIM3600E2SM17-TSA000 | 3600 95 | 1700 | 7200 1.95 3680 150 0.0075 ES 190 x 140 x 38 AISIC
CRRC MV&LV IGBT module famlly uses CRRC Gen 7 Super-fine Trench teChnoIogy IGBT TIM2400N2SM17-TSA000 | 2400 95 1700 | 4800 1.95 2070 150 0.0137 NS 140x130% 38 AISiC
o ' o . . TG1000HF17H1-S300 1000 100 | 1700 2000 1.85 980 150 0.02 H1 250 x 89 x 38 Cu
chip,with benefit of low switching losses, high operation temperature. For package Cu TG650HF17H2-S300 650 95 | 1700 1300 185 610 150 0.03 Ho 171.8 x89 x 38 cu
baseplate and high thermal conduction material have been applied to further enhance TG600HF17M1-S300 600 | 100 [1700) 1200 1.8 470 150 0.046 M1 | 151.8x62x20.8 Cu
thermal performan nd current density and long term reliability. CRRC medium and low TG450HF17M1-S300 450 | 100 1700 900 1.8 381 150 0.055 M1 | 151.8x62x20.8 Cu
ermal performance and current density and long te eliabiiity. edium and 1o TG500HF17M1-S310 500 100 |1700| 1000 1.85 410 150 0.06 M1 | 151.8x62x20.8 Cu
voltage IGBT family covers current from 40A to 3600A, voltage from 950V to 1700V, can TG300HF17M1-S300 300 100 |1700| 600 1.8 235 150 0.08 M1 | 151.8x62x20.8 Cu
meet requirements of renewable energy and industry applications. CRRC MV&LV IGBT JUGDD0CTN e OO 650 100 |1700) 1300 1.85 610 150 0.03 H2 171.8x89x38 ol
TG650PC17H2-S300 650 100 |1700| 1300 1.85 610 150 0.03 H2 171.8x89x 38 Cu
has been volume applled to applications of wind power , PV, inverter, SVG and induction TG80OHF17M1-S500 800 100 1700 1600 1.95 665 175 0.039 M1 151.8% 62 % 20.8 Cu
heating etc. TG1400HF17H1-S300 1400, 100 | 1700 2800 1.75 1300 150 0.0166 H1 250 x 89 x 38 Cu
TG1800HF17H1-S500 1800 100 | 1700 3600 2.2 2250 150 0.0165 H1 250 x 89 x 38 Cu
TG1400HF12H1-S300 1400, 100 | 1200 2800 1.8 486 150 0.02 H1 250 x 89 x 38 Cu
TG900HF12H2-S300 900 | 100 |1200 1800 1.8 300 150 0.0295 H2 171.8 %89 x 38 Cu
TG300HF12M1-S300 300 | 100 |1200 600 1.65 98.9 150 0.078 M1 | 151.8x62x20.8 Cu
=N, =y EEEE Low V, et
= s R (RSB &R CE(SAD g TGB600OHF12M1-S3A00 | 600 | 100 | 1200| 1200 1.7 194 150 0.049 M1 | 151.8x62x20.8 = Cu
CHARACTERISTIC (EFFEinEE Low Switching Losses TG450HF12W1-S400 450 | 100 | 1200 900 1.77 164.23 150 0.058 W1 | 106.4%x61.4%x30.9 Cu
)\ -
& TG300HF12W1-S300 300 100 |1200 600 1.75 104.75 150 0.093 W1 | 106.4%x61.4%x30.9 Cu
BENREE High Power Density TG60OHF12W1-G300 600 | 100 | 1200 1200 1.75 209.5 150 0.0485 W1 | 106.4%61.4x30.9 Cu
= O SZ
TG80OHF12W1-S400 800 | 100 |1200 1600 15 298.6 150 0.0485 W1 | 106.4%x61.4x30.9 Cu
- i : . . 1.28(TI\T4) | 12.1(T1\T4) 0.14(T1\T4\
RI{EER High Operating Junction Temperature TH400AN10U3-S500 400 / | 950 | 800 | 1.05(T2\T3) | 24.3(T2\T3) | 150 T2\T3) U3 | 109.9x62x16.4 /
1.6(T5\T6) 16.9(T5\T6) 0.28(T5\T6)
TH200D3B10U3-S500 100 / 950 | 200 1.23 1.21 150 0.35 U3 | 109.9x62x16.4 /
TG600HF17M1-S310 600 | 100 |1700 1200 1.7 401 150 0.046 M1 | 151.8x62x20.8 Cu
TG450HF12M1-S3A00 450 | 100 | 1200 900 1.65 91.5 150 0.052 M1 | 151.8x62x20.8 Cu
TG600HF12M1-G3A00 600 | 100 1200 1200 1.85 115 150 0.049 M1 | 151.8x62x20.8 Cu
TG600DW12W1-S300 600 | 100 1200 1200 1.75 141.5 150 0.0485 W1 106.4%61.4%30.9 | Cu
TG80OHF12W1-S500 800 | 90 1200 1600 1.4 224 175 0.0485 W1 106.4%61.4%x30.9| Cu
TG600NP10U4-S500 600 50 | 950 | 1200 1.4 29.9 150 0.0882 U4 112x62%16.4 Cu
TG600NP10U4B-S500 600 | 50 | 1000 1200 1.4 29.9 150 0.0882 U4 112%62%16.4 Cu
TH200F3B10U4-S500 200 65 | 950 | 400 1.4 4.15 150 0.2048 U4 112%62%16.4 Cu
TH200F3B10U4B-S500 | 200 | 65 | 950 | 400 1.4 4.15 150 0.2048 U4 112x62%16.4 Cu
1.28(T1\T4) | 12.1(T1\T4) 0.15(T1\T4\
TH400AN10U4-S500 400 / 950 = 800 | 1.05(T2\T3) | 24.3(T2\T3) | 150 T2\T3) U4 112%62%16.4 cu
1.6(T5\T6) 16.9(T5\T6) 0.2847(T5\T6)
TH200D3B10U4-S500 100 / 950 | 200 1.23 1.21 150 0.428 U4 112%x62%16.4 Cu
TG450NP11U4-S500 450 | 100 1100 900 | 1.58@250A 43.31 150 0.076 u4 112%62%16.4 Cu
TG600HF12M1-S5A00 600 80 | 1200 1200 1.57 175.1(150°C) | 175 0.057 M1 | 151.8x62x20.8 Cu
TG750HF12M1-S500 750 1 90 | 1200 1500 1.6 274 (150°C) | 175 0.051 M1 | 151.8x62x20.8 Cu
TG600HF17M1-S500 600 100 |1700| 1200 1.95 401 175 0.060 M1 | 151.8x62x20.8 Cu
TG450HF12M1-S5A00 450 100 | 1200 900 1.57 122 175 0.0875 M1 | 151.8x62x20.8 Cu
25 HMNPERRESEHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. M ERH R BAEIRAR 26



"= CHAPTER TWO IGBT X FRD &2 IGBT & FRD MODULES
HMEE IGBT #5¢ MV AND LV IGBT MODULES
) y . SEI
= el = Assembly Outline
ne @T. Vees | leam @I, Tvom Runac iear KB < BEiRtE
Type (S 1Er @T Code Di mfn;ions Base
A | AT &T=25T Code" Material
c vV | A v mJ c K/W / mm /
TG8OOHF17M1-S520 800 | 100 |1700| 1600 1.95 665 175 0.039 M1 | 151.8x62x20.8 | Cu
TG80OHF17M1-S521 800 | 100 | 1700 1600 1.95 665 175 0.056 (RthJF) | M1 | 151.8x62x20.8 | Cu
(T:ﬁggocm 7M1-5310 600 | 100 |1700 1200 1.7 401 150 0.046 M1 | 151.8x62x20.8 | Cu
Eﬁggopm [ 600 | 100 | 1700 1200 1.7 401 150 0.046 M1 | 151.8x62x20.8 | Cu
(T:ﬁsgocm 7M1-5500 800 | 100 |1700| 1600 1.95 665 175 0.039 M1 | 151.8x62x20.8 | Cu
(T:ﬁggopm [ 800 | 100 | 1700 1600 1.95 665 175 0.039 M1 | 151.8x62x20.8 | Cu
TG650NP10U4B-S501 650 | 50 | 950 | 1300 1.4 29.9 150 0.0882 Ua | 112x62x16.4 Cu
TH200F4B10U4-S500 200 65 | 950 | 400 1.4 4.15 150 0.22 Ud | 112x62x16.4 Cu
TG450NP11U4-S501 450 | 100 |1100| 900 | 1.58@250A 43.31 150 0.076 Ua | 112x62x16.4 Cu
i 1.43(TI\T4) | 30.8(T1\T4) 0.062(T1\T4)
TGE0OTNPO7U4-8500 | 600 | 65 | 650 1200 1 STUTH | BOSLDUEN | a7s | D ) | U4 | 112x62x16.4 Cu
1.8(inversion) 2181 0475
TG75CIB12M2-S500 75 | 90 1200 150 |"PVESON | (inversion) | 175 | (inversion) | M2 | 107.5x45x208 | Cu
: P} 111.24 (chop) 0.66 (chop)
1.8(inversion ) Zel Grre
TG75CIB12M3-S500 75 90 1200 150 '1 8 (chop) (inversion) 175 (inversion) M3 122%x62 %21 Cu
' P} 113.36 (chop) 0.66 (chop)
TO Si®&# TO SI POWER DEVICE
/ v E HRIIME
< Gy L4 Assembly Outline
me Vees | lecam @I Tvom Rinic fan ] Rt Bt
Type @T, @Tyum Code ) . Base
&T.=25TC Code" Dluensien Material
A vV A Vv mJ C KIW / mm /
TG100SW12B2-S500 126 | 100 1200 300 1.65 18.94 175 0.13 B2 | 41.2x159x5.1 /
TG100SW12B2-5501 126 | 100 1200 300 1.65 18.94 175 013 B2 | 41.2x159x5.1 /
TG140SW12B2-S500 190 | 100 1200 280 15 16.7 175 0.115 B2 | 41.2x15.9x5.1 /
TG140SW12B2-S501 190 | 100 1200 280 15 16.7 175 0.115 B2 | 41.2x15.9x5.1 /
27 MNP ERKESEEFRAT ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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RER h{EFE IGBT 485k MV AND LV IGBT MODULES
PRODUCT
DIAGRAM
B2
5
15.8
S
241 i
- 0.61
E C G
ES
61,5 61,5
13 |
|
[ = T -
@ L 1 [ 1 1 ] 1 LI | ]
"’; [ | L 1] L) j
| I
- 190 -
171 3(0) 2(C) ‘i 7(0) 5(C)
- 57 _] ._l
i i ; X K
= =R = T SC S

1) 8(E) 6E ‘a®

T -
20.25

8X o7

T RAREREBRMNK—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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IGBT & FRD &t

IGBT & FRD MODULES

IGBT & FRD MODULES

IGBT & FRD #&#t

CHAPTERTWO T

o = =R fh{EFE IGBT #£2 MV AND LV IGBT MODULES
P mER fR{EME IGBT 452 MV AND LV IGBT MODULES FEmER
PRODUCT PRODUCT
DIAGRAM DIAGRAM
H1 FS
7 61,35
8 9, 11(C1) J&-
1 5(C1)e ! | |I
[+ o] | 1 [
o) T I i } Il
6 |
) - J]ff 4y | I L \ i
7xM4 3% __ 39 __ 39 39 7 3(E1) 8(E1/C2)
™~ T 14x®5,5 (
o & M
ole ey 10 4xN8 130
\ 57 57
\
F A €3J i S% @\ 6xM8 e 10, 12(E2) ’tw lL | lLQ‘“ 1o 2@
s . - ‘ ' ' &7 ) 7(0)
& Bl | /& & # \\ 9(6)1 ’—1
11 39 28 |11 ~
58 |18, 37 . 37 .37 . 37 o 1[ %] 2] i 8E 3(E) 4(E)
i ' —
3 *d% 4| 2
é 8le - 10l
H2 50 oy 9819
o 6 ol b
Al <"@%ﬁﬁ/lﬁ\:‘l SivA o7
UL 2,5 oxo7
[ i 9(c1) 3xM4./ '
A =esmeme ] T il
5(C1)
58 18 _ 37 __ 37 _ 6 4an) .J
a4 1139 __ 2811 ? M1
10x®5, 5
1@ TR pro = 3(ED o 8(E1/02)
7 1 T b | AxMB g_ 4(01)
—
g 110 O E =52 1(62) .J i . 9(c1)
. — o = = ‘r:t 1 -
— 2(E2) 6 *J
- . 7(61)
fi B - ;
39 3% | 3% | 3 137 s' 8GN 10/11 (C2/E1)
110 _
. 171.8 . |
1(G2)-—J
2(E2) *
3(E2)

E RINEHERUNR—REXR (mm)

Remarks:All dimensions shown in mm unless stated otherwise

E RINEHERMR—REXR (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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"% CHAPTER TWO IGBT & FRD &t IGBT & FRD MODULES IGBT & FRD MODULES IGBT & FRD #&ik CHAPTERTWO &
mBExR PR IGBT £ MV AND LV IGBT MODULES FERExR "G IGBT #58  MV AND LV IGBT MODULES
PRODUCT PRODUCT
DIAGRAM DIAGRAM

M2 w1

1.6 / >
r [ [—— .3
qﬂ‘l‘ gd:'ﬂ : 3 © T a X/
: “:;I i ] J
O JaS 2. L .5
N 1
66 ©
= 1.5
@- # 82
1.4
B v
_ oo
- gl = DC+
o Hl e L .
17 Cx G1._\}_j T1/D1
107.5 Bl
525G A v T
. a G5~ . *
sisicdecidg E5— T5/D5g§'_>.* T2/D2 l .
N1 — ot T LD
M3 L 88.8 J
« AG2 — T2
B 109. 9 | ,
AT6/Dbga. 'k, * T3/D3
|| " il TR E3— .
o oy -
= ‘ G4—~a A T4/D4
o A
X 2.1 —| E4—,
6 DC-
ﬁf u4
—| ==y S| e e ¢-¢ N
sl2| =8 <|w e S (50) g =
o8 -8B, . "5 o1 : ‘Imlllflﬂﬂﬂlﬂlﬂﬂ NN |
f 57 it + ‘ P i T fors
1 L ezl i (©) 2} = £06¢
o] - ?\L\\gé %l '/J \ 1 i
s =N . : %5
. ? §g A2kt PEANER - 1124045 -
AN "+ . 95.440.1
4 W : 19.3 42,3401
=B\ o 94.8540.2
=Y N :
Q) Sy ] BN
= = 42
.y
Pl B A S
=R o . &
" = | 000! 0!
S 33834
d\ i } = RS.4 TYP
4495.640.1/
A RinEHERUNSE—REXR (mm) * D REHERMNE—RZXK (mm)

Remarks:All dimensions shown in mm unless stated otherwise Remarks:All dimensions shown in mm unless stated otherwise
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S _Z CHAPTER TWO IGBT & FRD &2 IGBT & FRD MODULES IGBT & FRD MODULES IGBT & FRD &k CHAPTERTWO $ %=
FERBER FRD 1% FRD MODULES
| FRD ik FRD MODULES PRODUCT
DIAGRAM
XD ND
_ 612 _ 61,5
- . 165 18_
FTRNE RAREENOEARELS FRD, AERSBRE, KRG, BRERY, ISR t Tt g e
 ——  — ) @ mrn \: I T
N crion LN, ZRFIFRASEBRE TIFRBNSISENE, K 1200V E 6500V BESE, # % (I 1 L T
AT RSB TR . | |
131 a0 20
A . . . ™ 130 T 50K M8 | - 14 - h
CRRC FRD module uses CRRC Gen6 injection efficiency control chip featuring low on- 4 57 57 | L
o » - , - T 71 - =) & A
state voltage drop,soft reverse recovery characteristic,positive temperature coefficient, high , | ‘ N
operation temperature.CRRC FRD family modules have high reliability and high overload s 40 ﬁ[%& H H]%——; 3w 1w
. . . 33 T
capacity, they cover voltage from 1200V to 6500V,can meet requirements of railway il ol - ¥
lication and ind licat SN & ][ le—
application and industry applications. - -
[ ejoe]o
0 == e @ 3,
" bx 7
Lgte | @) oo
N ) ) \6>< ¢7
el T:L == EERARE High Current Density
CHARACTERISTIC .
SREREES High Thermal Cycling Capability - K1
SiREREN High I’t Capability
] I —
o | ~ T [
@ o || bl
Ie Ve H%EIMEZ Assembly Outline Y Sk —
K2 <« A
s @r Vies | lcam @/c Esw Tuom Rinc rro IR ] R~ Egz‘iaeﬁ - 94 _ |
Type A ¢ &T.=25°C Code Dimensions Material : K1/A2 X
c v A v ml | C KW |/ mm / 4 !
)
TFM750XDM65-D200 750 80 6500 | 1500 | 2.70 (3§00) 125 | 0.018 XD 140 % 130 x 48 AISIC L a8 | f I
TFM1500XDM45-D200 | 1500 / 4500 | 3000 | 2.55 (5200) 150 | 0.016 XD 140 % 130 x 48 AlSiC - e - e x
TFM1200XDM45-D200 | 1200 / 4500 | 2400 | 2.7 (3300) 125 | 0.016 XD 140 x 130 x 48 AISIC ]
rec 1
TFM1500NDM33-D200 | 1500/ 3300 (3000 24 | 2% | 150 | 0015 | ND | 140x130x33 | ASC o5
TF1500SF33K1-D200 1500 / 3300 | 3000 | 2.25 (25200) 150 | 00145 | K1 130 x 90 x 38 AISIC ES
TFM1000N2DM33-D200 | 1000 95 | 3300 2000 2.15 1(50? 150 | 0021 | ND | 140x130x38 AlSiC
rec. . 815 615
TFM3600E2SM17-D200 (3600 95 1700 7200 185 | (29 | 150 | 00095 | ES | 190x140x38 | AsiC o
‘ . . !
TF100HF12T1-D300 100 / 1200 | 200 1.6 / 150 0.28 T 94 x 35 x 30 Cu | | ] | ®
| |
190 90 TR S5
- i - | exug
B @ T @
) l, s/ B 6 4
(o Te[ | #H—
4 ——a——ls———t——%élg
[ o] o | off—
= = =2 . |
@ I T e
et = RS ERANSGE— =X (mm)
Remarks:All dimensions shown in mm unless stated otherwise
33 HMNPERRESEHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. M P ZE R R BB IR AT 34




%% CHAPTER TWO

CeE=g A

NAMING
SYSTEM

MR SHERAR

Zhuzhou CRRC Times Semiconductor Co.,Ltd.

BE IGBT &R

HV IGBT MODULES

IGBT & FRD &t

R REUERRE

The rated value of current of devices

IGBT & FRD MODULES

FSieA
SYMBOLS %S Symbols

Rt ER R

This letter represents the
material of baseplates

F 1 Letter|Material of baseplate

M TflpEsE AISIC

S fi Copper

M 33 PSA

ZIE P 100 5
RnSRHREERE

100 times of this value is
the rated voltage of devices

e

This letter represents the IGBT chip type of devices

SEEMEEES Plannar soft punch through

TAREMERZEE Trench soft punch through

RERIFHIEREERE
The circuit type of devices
S |EFF3% Single switch
=S D |XFFX Double switch
Module H [¥#F Half bridge
C |37 Chopper
T I M 1500 E S
E N RRBHIIME
I'I'fhoer }é%?r ,oFf %iv;%eé lez!etter representf the outline vdiamevter of devices
| \GBT S Code |#MERY Outline diameter
P 140x73 %38
F FRD N.F. D |140x130x38
G 160x130% 38
E. E2 190 x 140 x 38 PSA
A. A2 190 % 140 x 48 TSA
X1 144 x100 %40
P2 140x73%x48
X 140x130x%x48

CEE=F A

NAMING
SYSTEM

M ZERRESEERAE

Zhuzhou CRRC Times Semiconductor Co.,Ltd.

ZIEFHI 100 %
Rna it REERE

100 times of this value is
the rated voltage of devices

R REE RRE

The rated value of current of devices

T G 450 HF 17

RIRERERET IGBT ##  MV&LV AND PRESS-PACK IGBT MODULES

HiIMZR Outline

M1 |152x62 %21 YB 190 x 35

M3 [165x 152 x 21 SO [140x 113 %21

W1 |108 x 62 x 31 S2 [140%x112x%29.6
H1 [250x89x 38 L4 [79.3x55x15.75
H2 [172x89x38 L5 |110x63x25.5

S1 [210x100x% 29 W1 |106.4%x61.4x30.1

ZC [204x204x35 U3 [109.9x62x 30.1

ZF |228x228 %28

M1 S3A

B4 Devices type

BRI The circuit types

G IGBT HF

E# Half bridge

REBRENTHIRE, BE A XFRSATBIMS
The IGBT chip version in modules,
The letter "A" represents modules for EV

F FRD FF |72t 6 Units

TH SRR SW |8F% Single switch
SG [{XIGBT BFrX All IGBT single switch
AN [ANPC
D3B |Double boost

35 P ERRESEERAF
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VCES
VGES

le

ICRM

P(Ot

Visol

QPD
RthJC IGBT
R(hJC Diode
RthCH
T\/JM

T

M

ICES

/GES
VGE(TH)
VCE(SAT)
Ie

/FRM

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

BEMRRBFE

SHEIR
AR - REIREBE
R - ARSI BB R
EBRERBR
ERRESEERR
SFERIhE
IR E
LN
IGBT %555 #4pE
ZIREESRE
FRARIARE
RB (5%) &8
FERE
LRI
SEERRBLEBIR
R IREER IR
R - KSR EE B E
LB - RERIBFBE
ZIREEMERER
IREEMESEEBR
ZIREIEMBE
BABRS
AR Fafar
RIEEHBR
et
SKHTRER A 8]
B E
KHrREE
FHEBFER Y18
LFtEIE
FriBaEE
—RERM@IRE BT
“IRERBIRERR
—REROIRERFE
IGBT 2FFKIRFE

IGBT & FRD #&#t

CHAPTERTWO T

INSULATED GATE BIPOLAR TRANSISTOR

Characteristics
Collector-emitter voltage
Gate-emitter voltage
DC collector current
Peak collector current
Total power dissipation
Isolation voltage
Partial discharge
IGBT thermal resistance junction to case
Diode thermal resistance junction to case
IGBT thermal resistance case to heatsink
Max. (Virtual) junction temperature
Storage temperature
Mounting torque
Collector cut-off current
Gate leakage current
Gate-Emitter threshold voltage
Collector-Emitter saturation voltage
Diode DC forward current
Diode Peak forward current
Diode Forward voltage
Input capacitance
Gate charge
Reverse transfer capacitance
Short circuit current
Turn-off delay time
Falling time
Turn off energy
Turn-on delay time
Rising time
Turn on energy
Diode Reverse recovery charge
Diode Reverse recovery current
Diode Reverse recovery energy
IGBT total switching energy (E,,+E)
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Fma
PRODUCT
INTRODUCTION

FEmiE s

CHARACTERISTIC

39

% =% CHAPTER THREE

SiC SBD ©&H

SIC R RAE R

SiC SBD CHIPS

SiC CHIPS & MODULES

HREZE2MRHREESIC SBDER, BASRBENEER, E
HREFE2HBESIC SBDEA , BRFEBERERY SMHE

=

&=
=

TS RGUE;
R ERTHhE

IRV

RiE

B

CRRC 2nd generation medium and low voltage SiC SBD applies to photovoltaic field for its

high surge current capability.

CRRC 2nd generation high voltage SiC SBD applies to rail transit and power grid for its

positive temperature coefficient and high withstand voltage.

ERAKE TR

B ERBUER

Zero Reverse Recovery Current

Reduced Temperature Dependence

HREE SiC SBD &R

MV and LV SiC SBD Chips

SiC CHIPS & MODULES SiC B Rt CHAPTER THREE =%
F:El 7_1_; TS120PLS22C1 TS120PLS22C2
PRODUCT
DIAGRAM 29 » - 2.26 >
0.04= Y 0.04 A
& Pl %t PI
= [=]
4 ™ I | s
(ﬁ Anode :‘ f Anode f
l Al /) i .\\ Al
= )
S ; ! 0.04= EE ] '
. —T—b : I L5
[0.295 295 | *Il 0. 295 0.295 |
0.04 0.04 0.04 0.04
TS120PLS22C3 TS120PLS44C1
e L 12— <451 —
0. 0d—=— \ 0.04=
w w
8 Pl a : PL
S =]

==
=]
Q
&
o

2.63

'TO. 295

Anode

- 45l

(=4
=3
o
I‘
w
=1
8
m;
=
<

&gﬁq—l 9
e
o YV lawa 38— »

TS330PLS87A1

0.1 i

Pl

1. 125

6. 05— -

3.8
[0. 292
04

0.295 |
0.04

Ve fhs
BE Type CREC R i Tas T,=25°C | T,=150°C| T,=150°C
\Y; \Y A C o) v nA
TS120PLS22C1 1200 | 1200 | 20 | -40 ~ +150 | -40 ~ +150 |  1.40 1.75 10
TS120PLS22C2 1200 | 1200 10 -40 ~ +150 | -40 ~ +150 1.40 1.75 10
TS120PLS22C3 | 1200 | 1200 | 15 | -40 ~ +150 | -40 ~ +150 |  1.40 1.75 10
TS120PLS44C1 1200 | 1200 | 50 | -40 ~ +150 | -40 ~ +150 |  1.40 1.75 10
BSIE SiC SBD A HV SiC SBD Chips
Ve In
BE Type CRECHE E Tag T,=25°C T,=150°C T,=150°C
\Y, \Y A c °C V LA
TS330PLS87AT | 3300 | 3300 | 47 | -40 ~ +150 | -40 ~ +150 |  2.00 4,00 10
MNP ERKESEEFRAT ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

Anode 2
Al
wl H
0. 1——; - - v
- 505
1. 125 1.125
0.1 0.1
KEERM: K
Unit:mm
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S=% CHAPTER THREE SIC S K& SiC CHIPS & MODULES SiC CHIPS & MODULES SIC &R R CHAPTER THREE £ =%

I Sic MOSFET ;E:;H- SiC MOSEET CHIPS Flﬁlﬂ 7_1_( TM330PES87A2 TM120PES44A7
PRODUCT
DIAGRAM e b s | 03 115 03 08 03  L15 0.3

e

FERNE FRZESE 2 AHPEE SIC MOSFET & A, REBAFEMEY, SUSEEMREMEARURE J‘ . -
| Toass L]
:’NR%%UDECTION EEWHERA; PEE 2 RBESIC MOSFET &, XBFEMESE, SMELKEFEA, &
FREMBE; SHEBRAXRE, 8 TIEMENER, s
3715 3
CRRC Gen2 MV & LV SiC MOSFET chip adopts fine planar gate structure, high-reliability " " o
gate oxidation technology and channel self-alignment technology; CRRC Gen2 SiC
MOSFET chip adopts planar gate structure,high-voltage terminal technology, and bulit-in s .

_ =" ‘ %
gate resistance on the chip; The chip has the characteristics of low switching loss and high jr JI 0.075y7 % X EErE = o3 “
operating frequency.

TM120PES55B0 TMO075PEU56B0

i L J' - 6.00 -
—_ - . . 0261 T — ; 026+ X
Frﬁ':ﬁ “H_;T‘ SER High System Effciency H ) m;;“'" p3g, 1m5 LT Lezs pad a-:
CHARACTERISTIC N Lo I A
ESMIESRE  Higher Operating Frequency fiE o g
H Een
mEmas Pl o4 =
RFFXIRFE Low Switching Losses "
- i 5.00
=& SiC MOSFET it/ HV SiC MOSFET Chips y N I *
v / T T Ve Rosion @ V=17V Iq
BE Type (mpss | e ! e T=25C |T,=150C T,s25C | T,=150C T,=150C -
\ A T © \% mQ LA e =T 5 TE = 1%
TM330PES87A2 | 3300V | 47 | -40 ~+150 | -40~+150 | 250 | 1.75 46 | 84 10 e Tef _,4T_-4'°'
004 004
FEFE SiC MOSFET &/ MV and LV SiC MOSFET Chips
TM120PEU56B0
Ve Rps(on) @ Vgs=15V Iq
- V{BR)DSS Ip TJ Tstg o o o o o
HE Type T=25C |T,=175C T,=25C | T=175C T,=150C { N
v A c c v mo LA i i HE.:_
TM120PES44A7 | 1200V | 69 | -40~+175 | -40~+175 | 27 | 20 0 | 52 <50 ‘:\ D E -
FEFE SiC MOSFET &/ MV and LV SiC MOSFET Chips
Ve Rpsiony @ Ves=18V Iq :
- Vigripss Ip T, Iz o o @ o 9 “
8BS Type T,=25°C | T,=175C| T,=25TC T~175TC T,=150C
% A Cc C \ mQ LA
TM120PES55B0 | 1200V | 125 | -40 ~ +175 | -40 ~ +175 2.8 2.2 16 24 <20
TM120PEUS6B0 | 1200V | 155 | -40 ~ +175 | -40 ~ +175 2.8 2.2 13 19.5 <20 T
TMO75PEUS6B0 | 750V | 175 | -40 ~ +175 | -40 ~ +175 3.0 2.2 10 11.2 <20 ‘ﬁ.,- et aw el KRS Bk
TM120PEU55CO | 1200V | 130 | -40 ~ +175 | -40 ~ +175 2.8 2.2 13 19.5 <20 s
TM120PES44C0 | 1200V | 96 | -40 ~ +175 | -40 ~ +175 2.7 2.0 25 44 <20
TM120PES33B1 | 1200V | 63 | -40 ~+175 | -40 ~ +175 3.0 2.0 36 65 <20
TM120PES22B0 | 1200V = 30 | -40 ~ +175 | -40 ~ +175 3.3 2.0 77 139 <20
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TM120PES33B1

920

®0

z0

3,485

a8
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H
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SiC CHIPS & MODULES

TM120PES44C0

004

TM120PES22B0

0,265 0465 .z 06 0.2 0. 465 . 265

S92 0

251

70

€81

= 8270

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

SiC CHIPS & MODULES SiC B Rt CHAPTER THREE =%

SiC &1k SiC MODULES

ERNE R SICEAXBHREE _NBHAFEM SIC MOSFET, EBRAXIRE, 5 1LESER, &
o tion SEBASESR, RARRE. AEARESAHEENETS, TRASEBNSEME, HE
750V ZE 3300V BETBE , EATRIISERNERIBIE,
CRRC SiC power modules use CRRC Gen2 Fine planar gate SiC MOSFET, with the
characteristics of low switching loss, high operating junction temperature and low on
resistance. In combination with advanced interconnection and packaging processes
such as silver sintering and copper wire bonding, the product has sufficient robustness.
Covering the voltage range of 750V to 3300V, it is suitable for electric vehicles and rail
transit.
FrRiss T REIREIRFE No Reverse Recovery Loss
CHARACTERISTIC
EFFXIRFE Low Switching Losses
ENREE High Power Density
= L{EER High Operating Junction Temperature
{RFE R R Low Inductive Design
BE SIC &R HYBRID SiC POWER MODULES
Ic Veesan Esw FEEIME Assembly Outline
15 @r, | Vess | fomm @l Tum | Runc K13 R ggzgeﬁ
ES Type A ¢ & T.=25°C | @Tvum Code Dimensions Material
C \% A \% mJ | C K/W / mm /
THM1600FSM17-PSA011 1600 | 85 | 1700 | 3200 25 960 | 125 0.009 FS 140 x 130 % 38 AISIC
THM500GDM33-PSA011 500 | 85 | 3300 | 1000 2.1 1900 | 150 0.021 GD 160 x 130 x 38 AISIC
THM1500ESM33-PSA012 1500 | 95 | 3300 | 3000 2 6035 | 150 0.008 ES 190 x 140 x 38 AISIC
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO. LTD. B R ER AL SAERAT 44
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S=% CHAPTER THREE SIC S K&k SiC CHIPS & MODULES SiC CHIPS & MODULES SIC &R R CHAPTER THREE E=

R
FERER B1 TO247-2
PRODUCT
£ SiC &% FULL SiC POWER MODULES DIAGRAM ; ™ | /2
. I | SYMBOL mm
Io Vosiom Esw 3% IME Assembly Outline h ]aL H C} H V.I - ; :4:40 r;our p:,;;(
ms T or, | Voss | low |- OF Tou | Awe | 15 RY R PR . e L
= lype A c & T.=25°C | @Tvum Code Dimensions Material ~ - - —
. . ] 0 - 0.15
cC vV A v mJ | C K/W / mm TO ' | g = — —
TM700FF08S3-F3A02 700 | 65 | 750 | 1400 1.16 325 | 175 | 0.1(JF) S3 154.5% 126.5 x 32 Cu . = o :2' ‘1‘; =L ;f;
TMB00FF12S3-W3A01 600 | 65 | 1200 | 1200 1.3 66.2 | 175 | 0.11(JF) S3 154.5 % 126.5 x 32 Cu s & o 195 200 202
TM600FF12S3-F3A02 600 | 65 | 1200 | 1200 1.2 83.4 | 175 | 0.096(JF) S3 1545 % 126.5 x 32 Cu I - v - - ;i:
c -
TM720HF12L5-F3A01 720 | 65 | 1200 | 1440 1.4 63.2 | 175 | 0.083(JF) L5 110x 63 % 25,5 Cu o 050 060 062
TM840HF12L5-F3A01 840 | 65 | 1200 | 1680 1.3 104 | 175 | 0.077(JF) L5 110%x63% 25,5 Cu :?1 f:;: f; :: f;;‘:
TMB500HF33X1-F100 500 | 90 | 3300 1000 1.9 590 | 150 0.036 X1 144 %100 % 40 AISIC wtd ol [ 105 120 3
TM750HF33X2-F100 750 90 | 3300 | 1500 1.8 800 | 150 0.024 X2 144 %100 x 40 AISiC 2 1 ? t EE‘ :2 Zﬂ :; :3 1:;2
E2 4.80 500 520
BASE METAL s E3 230 250 270
e~ — o . blb: TH PLATING
TO SiC Z#k&28#+  TO SiC SBD DEVICE A TR
o o _ 1 L 393 - 446
I V- Esw £ %HMEZ Assembly Outline [—} 9 © CASE M 035 - 095
3t 1y [ 340 360 380
B T @T. Vi Trrm e Tum Rinsc (2] R ;kafgzle Laz = P 700 - 740
= lype c —o5°c | @T, i i P2 240 250 260
A & T.=25C VaM Code Dimensions Type A B L - =
TV | A v mJ | C KIwW / mm TO - e
TS10SW12B1-F302 10 | 100 | 1200 | 20 1.37 / 175 0.75 B1 41x158%4.8 TO247-2 U 500 - 640
TS20SW12B1-F302 20 | 100 | 1200 | 40 1.41 / 175 0.61 B1 41x158x%4.8 TO247-2
TS30SW12B1-F302 30 | 100 | 1200 | 60 1.4 / 175 0.4 B1 41x15.8%4.8 TO247-2 Bl TO247.3
TS50SW12B1-F302 50 | 100 | 1200 | 100 1.4 / 175 0.21 B1 41x15.8%4.8 TO247-2
TS100SW12B1-F302 100 | 100 | 1200 | 200 1.4 / 175 0.105 B1 41x158%4.8 TO247-2
TS30DW12B1-F300 15/30 | 100 | 1200 | 30/60 1.4 / 175 | 0.8/0.4 B1 41x15.8x4.8 TO247-3 SYMBOL |
A 480 5.00 520
A1 221 241 2.59
. . A2 185 200 215
TO SiC MOSFET =84 TO SiC MOSFET DEVICE . 0 e
a 0 - 0.13
. oy b 1.1 - 136
Iy Roston) Esw FEEIMEZ Assembly Outline D‘l o i1 0 125
3 y ) 7] 191 . 221
mE T @r Viss | lorum eh Tyom Rinsc (2] RY s\ifkfi = o 1% | om0 | om
= lype c —sror~ | @T, i i N b4 296 - 3.06
A & T.=25C VJM Code Dimensions Type - o = = a
T vV | A Vv mJ  C KIW / mm TO = - —
TM16SW12B1-F301 140 | 100 | 1200 | 280 16 242 | 175 0.24 B1 41x159x5 TO247-4 = gg; - gg
TM25SW12B1-F301 82 | 100 | 1200 | 164 25 1.54 | 175 0.34 B1 41x159x%5 TO247-4 ) W70 | 2100 | 200
TM40SW12B1-F301 62 | 100 | 1200 | 124 35 075 | 175 | 046 B1 41%15.9x5 T0247-4 e
TM80SW12B1-F301 41 100 | 1200 | 82 75 052 | 175 1.05 B1 41x15.9%5 TO247-4 £ g L L
TM25SW12B1-F303 82 | 100 | 1200 | 164 25 203 | 175 0.34 B1 41x15.8x%4.8 TO247-3 B2 w0 | 5w | &
TM40SW12B1-F303 62 | 100 | 1200 | 124 35 1.03 | 175 | 046 B1 41x15.8%4.8 T0247-3 B e
TM25SW12B3-F300 82 | 100 | 1200 | 164 25 1.63 | 175 0.34 B3 15%x10.2x 4.4 TO263-7 L sz | w92 | wm
TM40SW12B3-F300 62 | 100 | 1200 | 124 35 082 | 175 | 046 B3 15x10.2x4.4 T0263-7 N et
HDEE HITH PLATING P 340 200 80
P1 7.00 . 740
4 | P2 240 250 2.60
E Q 5.60 - 6.00
S 6.05 6.15 6.25
bb2bd T 9,60 . 1020
u 6.00 - 6.40

SECTION [C-€.0-D.E-E

i RAREERMNGE—EXK (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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#=% CHAPTER THREE SIC A R At SiC CHIPS & MODULES SiC CHIPS & MODULES SIC TR R As R CHAPTER THREE E5=2%
O ] — - O ] —
FmBExR B1T0247-4 FamBExR ES
PRODUCT PRODUCT
DIAGRAM E DIAGRAM 61,5 61,5
E3 (12.7) £t e letinl _l13
( ) E4 [ ¢‘ @64@0 m A2 | 'l |
E.35 [ T
| T - r T —l
— /_ S 17 17 1 ] 1
. I — ! . —
i H /@ | = l |
: = |
—— 14,56 150
=
s 171 20 29(0) 7@ s 5(0)
| E = 57 ° M
ZN i - 6XM8 [/i
FOLISH - &) T &S & 2@ ] -
. o
| n = 1
L] L]
! Lo . ]_M 7&} 5[@ 1(€) 8@ () 4(E)
=
Inbd g o 41— — — 7|.__7___7 I
@] <[e) 4[9)
Hose SYME M SYME Fr )
aL MIN MK aL MIN MaK s m
A 783 | 581 | E3 1 13 —_—
‘ Bl | 227 | 254 | B4 | 1238 | 1343 } @ |
Urain (B 191 | 2l L 731 | 788 . !
5 7 | L33 0| 397 | &37 / 8X 7
bl EEENNEEL] ] RIS 3IX N4/ - .1 20.25
B3 | L7 | 1& 7 EEE] %
ate B | 299 | 259 | = 504 | 63 41,25
= 055 | 068 | PP | ol | 6%
] £33 | &3k e E.S4BaC 79.4
s 01 | 1625 | 1765 | el 508050
Drain Source = | 655 | L T 7.5 REF
Fawer Source E 1575 | 1613 W 35" REF
2} T3 [ 1415 | X TYREF FS
B2 | 368 | o1
61,35
B1 T0263-7 J8
i ‘ ‘
—— — e —‘
COMMON DIMENSIONS © 111
8 M
- E y T — SIBOL iy _\l:q_ HAK 1 il F
5 kj — | Al 00 | 013 0,25
— | TN T
I c 045 | 050 | o.60 130
] B 93 9,08 , 8
a T T 4xM8 57 57
o oz 5. IR REF
O o 137 BSC 1 (G) 2(0)
X A2 .E 10. 05 |‘l & [ 10,28 ”
| I IFI 1.%0 Nr:!(:fu 8,70 i @ kQJ \)_ 7 (c)
- 1 14. 53 15. 03 15 53
ol LT [ i e A 9(G>“—]ii ﬁ
‘ li; = Iﬂ .J; u\ll —] |

1” }j;U 2| oS 8B t3m 4(E)

140
124
.‘
|
|
|
|
|
I
30

& 8lo 10l
P 32 = L1
i Loy < S 84
!Pln“l 25 6X 7
3xM4, 1
Je 1
E RIRERE RN G —REXK (mm) 3 RREHE RN E—RZEX (mm)
Remarks:All dimensions shown in mm unless stated otherwise Remarks:All dimensions shown in mm unless stated otherwise
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S=% CHAPTER THREE SIiC B R AR SiC CHIPS & MODULES SiC CHIPS & MODULES SiC B R ARIR CHAPTER THREE £ =%

FmBExR GD FmBExR X1
PRODUCT PRODUCT
DIAGRAM 55 2 DIAGRAM
11,85
2
|
| ' |_} ; 7
© T | 1 8 oI
g [ gy —r ‘ 1 -
] s
130 6
4xMB 114 !
| 1(E1)  2(c2) 10:NC
f ; lf &) @ 7(E1) 10(C2} ;
‘ 6(G1) "—' }—"9(62) - g
IEMJIES; o =
< 5(C1) ° = 8(E2)
3 & — — + — 1 9 3(C1)  4(E2) X2
Ay N A
HESRES
5 ﬂ;ir | s [ sqo'ht 1e0s
: S P
o
s @ = o realie]le ©
/ bx 7 - = e = i
e | e | e | sofll = Il =
. 25,5 29,5_ | Il {@ o © @}
29,5 43 %
L - - vyan C—Jj||j—3
45 47 i [@ - & |
v =
=) ol||o)
| — s ]
L5 o o | -
L o) @ o o0 [O
4 H | Y 144405
‘J T m m T m"‘
| 1 , BA & 885
o = —
95.5, ¢ o . }‘ ; : .1‘
ER[PETE R o
~ = T2 S3
8 a -
3 D o - :
3 = e . ! 1l P1 P2 P3
D B D1.2 —9 Da.z»—? D5.2 «—3 T
1 1 = D1.1 ) D3.1 ,J D5.1 ] T “E
GI-J: A ss-JF A a5 A ma
L 95.8 il . s1 s3 $5 121
! 1 2 34 “E
110 D2-— D4 17 D6 ] T22
0 © G2-JE GA»—J A G&Jw:j 31
g = ”'{
T $2.1 84.1 86, 1e—— 133
) . N L $2.2 54.2 86. 20—
L RIRERERMNGE—AZXK (mm) . e m
Remarks:All dimensions shown in mm unless stated otherwise !
3 RREHERANFE— A=K (mm)
Remarks:All dimensions shown in mm unless stated otherwise
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CeE= A

NAMING
SYSTEM

% =% CHAPTER THREE

SiC BB S

M PR SHERAR

Zhuzhou CRRC Times Semiconductor Co.,Ltd.

SIC R RAE R

SiC DEVICE TYPES

BERE /10

Rated Voltage divided by 10

SRR~
Chip size

SiC CHIPS & MODULES

B ANACES

Additional code

T M

120

PES

55 Al

D

BRfFsE

The type of Devices

FEERARA

Product version

KERAHE

Key technical features

SiC SBD
M SiC MOSFET

(%]

CeEz Al

NAMING
SYSTEM

MR SBERAR

Zhuzhou CRRC Times Semiconductor Co.,Ltd.

P SiC &k

SEmsE
Half bridge
LR
Trench gate structure
FR oL
Central gate
pualiii
edge gate
£8 AL
R Ag

)

>nm Z

MYV SiC MODULES

ZTEZH 100 FRRBAHIEBE HEIMERT Outline

100 ti f thi lue i
the rattlenc‘l‘evsoﬁagelsc# %g\?iéses X1 144x100x40
M1 |152%x62x21

S3 [154.5x126.5x32

RaFREE BRE

The rated value of current of devices

T M

450 HF 33 Xi F100

BTN Devices type

R The circuit types ERBENTSHERE, BR ARKRERTBRINSE

H | iB& :IGBT+SiC SBD

HF |34 Half bridge The IGBT chip version in modules,

M MOSFET

FF |/85% 6 Units The letter "A" represents modules for EV

51 il P ERRESEERAF

S3 |IGBT i HhRA IGBT chip version
F1 [SiC MOSFET & FhA  SiC MOSFET chip version
A |BERFEZHRE For EV application

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

CHAPTER THREE =%

SiC CHIPS & MODULES SIC &R R
I BESICH#R  HV SiC MODULES
NAMING
SYSTEM
MR ENKEEFERAT FRERFROERER S EY R HRERAF
Zhuzhou CRRC Times Semiconductor Co.,Ltd. The circuit type of devices This letter represents the material
S I Single switch of baseplates
FRIER Module D IWFF Double switch M B4 EEER /AISIC
S §fa /Copper

THM

PSA

1500 E

S M 33

R RIEE B {E

ZIEFH 100 EFRRB4HEEBE

100 times of this value is
the rated voltage of devices

The rated value of current of devices

RRABHEISMNE
The letter represents the outline
diameter of devices

This letter represents the IGBT chip

ArE

type of devices

FEIREEE IGBT

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

FREE AR f£5 Code| 4MERT outline diameter PSA Plannar soft punch through
The type of device G 160x130x 38 IGBT
M SiC MOSFET E 190 x 140 x 38 - SiC MOSFET R BRA
H B& IGBT+SIC SBD F 140 %130 %38 SiC MOSFET chip version
BN ERESEEIRAR

52



S5 CHAPTER THREE SIC A R AR SIC CHIPS & MODULES SIC CHIPS & MODULES SIC A R AR CHAPTER THREE =25
FSiR8H HRSE_|RE  SiCSBDS S8R
SYMBOLS S Symbols ‘ SHEIR ‘ Parameters SYMBOLS
Virau ROESEEBE Repetitive Peak Reverse Voltage
Voc B B & DC Peak Reverse Voltage A SIC#1R  HYBRID SiC MODULES £ SiC#HR  FULL SiC MODULES
IF (o) IE@ IR Continuous Forward Current — —
Ve IE[@ &R Forward Voltage gy?nbols BHER ‘ Characteristics g;lbols BHER ‘ Characteristics
Ir SR 161 BB Reverse Current Viees B - REIRBE Collector-emitter voltage Vpss B - TR B R Drain-Source voltage
Viees R - REIREBE Gate-emitter voltage Vess R - SRR R Gate-Source voltage
Ie EBRERBR DC collector current Ip RIRERER DC drain current
e ERRESIRESRR Peak collector current sy RIRESIEERR Peak drain current
Pyt SEEMINE Total power dissipation Pyt BEERIhER Total power dissipation
£F - S - LRGN RS SiC MOSFETS Visor BEBE Isolation voltage Visor BEBE Isolation voltage
" " — Qo IGEG:) Partial discharge Qe JEERRR Partial discharge
S Symbols ‘ SHAER ‘ Characteristics . IGBT thermal resistance . MOSFET thermal resistance
— . Ryc icar IGBT £555#\A ) . Rinc mosrer MOSFET 455 #H . )
Vigrpss HEFEBRE Drain-Source Breakdown Voltage junction to case junction to case
Ip FABR Continuous Forward Current Rue oioce R AR D|od9 th(telrmail resistance Ruwe ioce R e D|od§ thirmatl resistance
nction to case nction to case
Roson BB Drain-Source On-State Resistance u : = ;
= R IR IGBT thermal resistance R ERRRIE MOSFET thermal resistance
Vs BB E Gate Threshold Voltage i) i case to heatsink e case to heatsink
. - Operating Junction Temperature Range / . N N Max. (Virtual) junction = " N Max. (Virtual) junction
v = (A EN=] = (2 EN=]
TJ‘ Tstg BITERREFEEE Storage Temperature Range Tvum B [=) ( £ ) 2R temperature Tvom BR =) ( £ &R temperature
Ipss mARELE IR Zero Gate Voltage Drain Current o TR E Storage temperature Vo R E Storage temperature
M 2N Mounting torque M 2RI Mounting torque
Izes SERBIREEEBR Collector cut-off current lbss TRk LR Drain cut-off current
lges R BT Gate leakage current lass R R Gate leakage current
g 5 Gate-Emitter threshold B Gate-Source threshold
Ve R - RSB & Y6l B6E Vs R - AR S{E B ElEGE
N Collector-Emitter saturation N N N Drain-Source saturation
=3 - < 3 w3 SBE
Vieegsay SR - KPS BE voltage Vosion R - BB B & voltage
Ie TIREERERBER Diode DC forward current I TIREEAERBR Diode DC forward current
leam TIREEMESIEEBR | Diode Peak forward current leam TIREEMESIEESBR | Diode Peak forward current
Ve ZREIEMBE Diode Forward voltage Ve TIREE@BE Diode Forward voltage
Cies HABR Input capacitance Ciss MABR Input capacitance
Q, MR B FF Gate charge Q, AR BB faF Gate charge
Ao Reverse transfer o o Reverse transfer
Cres REMERBA capacitance Crss ROfERBE capacitance
Isc pTizd== i Short circuit current Isc pstiz== R Short circuit current
Loory XK BFFEIRAY(E) Turn-off delay time Laorn K B FEIR AT 8) Turn-off delay time
t; AT IE Fall time t; TR E) Fall time
Eorr Eigint=2 Turn-off switching energy Eore KUTIRFE Turn-off switching energy
taton) FHBFEIR A &) Turn-on delay time Laton) FHBFEIR Y |8 Turn-on delay time
t, EFHETE Rise time t, _EFETE Rise time
Eon FHERAE Turn-on switching energy Eon FHBRAE Turn-on switching energy
— s o pres Diode Reverse recovery — . pres Diode Reverse recovery
Q, “RERMIKE BT charge Q, TRER@IKE BT charge
— e o e Diode Reverse recovery — i s o S Diode Reverse recovery
1, RERM@IKERR p—— Iy RERM@IRE BT pp—
— s o o Diode Reverse recovery — st Diode Reverse recovery
E,ec TREROIKERE energy Erec TRERMIRERE energy
IGBT module ‘s total .
Eny IGBT &R S FFKIRFE switching energy E., MOSFET St <iREE MOSFETQ;Oet?I switching
(Eon+Eoff+Erec)) 9
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2509  CHAPTER FOUR DIODES & THYRISTORS

gﬁ% RECTIFIER DIODES

Fma
PRODUCT
INTRODUCTION

FRER

CHARACTERISTIC

57

ERERRAE

DIODES AND THYRISTORS

FEEAEE 6 BT RUAT  BE8.5KV RUTREHMERLR Y G EBERE . SEREE .
REREE . NARBE ., RIREZRESHY . BERNXFE . {IRE. NABERASFER.
FRERMBTERBONE. ERARINERS|ISEHRSE. EeEERBR. BSELNE
Mz TR . WESSIHEESE THENR

These series include 6 inches and below, free-floating and alloying devices below and
including 8.5kV, including rectifier diodes, thyristor, fast thyristor, bi-directional thyristor,
fast recovery diode and other devices. It has the characteristics of high power capacity,
low loss and double-side cooling. The products have been successfully applied for traction
and transmission system of DC power locomotive and internal combustion locomotive.
It has also been widely used in high voltage DC transmission, high voltage SVG, industry

converter, soft starters and other fields.

AR EFEINESED Double-Side Cooling

RKINERE High Power Capability

{RIRFE Low Loss

HNPERRESHERAT ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

DIODES & THYRISTORS

SEERERE

FREE FLOATING RECTIFIER DIODES

CHAPTER FOUR £ 4ZE

e [esm Vo r'e F
BE TYPE Viaswm Veem @Tyym @ley @T @T Tum | Riwsc | Rincn £10% 9H}2
=**=Vau/ 100 @r. &10ms | &Tc=Tym e hd Outline
A © \% Y KA A \ \Y mQ 1 K/IW | K/W kN

BEZE 2200V(Up to 2200V)

ZPy 11200-** 111210 85 | 1600-2200 | 1600-2200 125.0 6000 0.98 0.77 0.035 160 | 0.0035/0.0008 | 120 ZPy
ZP, 10000-** 10200 85 | 1600-2200  1600-2200 | 125.0 6000 | 0.98 0.77 0.035 | 160 | 0.004 ' 0.0008 120 ZH,
ZP. 8200-** 8280 | 90 | 1600-2200 | 1600-2200 94.0 6000 1.03 0.82 0.035 160 | 0.005 | 0.0015 90 ZPc
ZP. 7500-** 7570 90 | 1600-2200 | 1600-2200 94.0 6000 1.03 0.82 0.035 160 | 0.0057  0.0015 90 ZHc
ZPg 6900-** 6940 | 90 | 1600-2200 | 1600-2200  78.0 6000 | 1.09 0.82 0.045 | 175 | 0.007 | 0.002 70 ZPg
ZPg 5800-** 5840 90 | 1600-2200 | 1600-2200 78.0 6000 1.09 0.82 0.045 175 | 0.009 | 0.002 70 ZHg
BEZE 3400V(Up to 3400V)

ZP: 12000-** 12080 85 | 2400-3400  2400-3400 | 133.0 6000 | 0.97 0.68 0.048 | 160 |0.0028 0.0005 180 ZHe
ZPy 9500-** 9500 | 85 | 2400-3400 | 2400-3400 118.0 6000 1.06 0.72 0.057 160 | 0.0035/0.0008 | 120 ZPy
ZPy 9000-** 9000 | 85 | 2400-3400 | 2400-3400 118.0 6000 1.06 0.72 0.057 160 | 0.004 | 0.0008 | 120 ZHp
ZP: 6600-** 6680 | 90 | 2400-3400 | 2400-3400 84.4 6000 | 1.17 0.75 0.070 | 160 | 0.005 0.0015| 90 ZP.
ZP: 6200-** 6200 90 | 2400-3400 | 2400-3400 84.4 6000 117 0.75 0.070 160 | 0.0057  0.0015 90 ZHc
ZPg 5600-** 5660 90 | 2400-3400 | 2400-3400 64.2 6000 1.29 0.80 0.082 175 | 0.007 | 0.002 70 ZPg
ZPg 4800-** 4830 | 90 | 2400-3400 | 2400-3400 64.2 6000 | 1.29 0.80 0.082 | 175 | 0.009 | 0.002 70 ZHg
BEZE 4500V (Up to 4500V)

ZPy 7600-** 7670 90 | 3600-4500 | 3600-4500 99.4 6000 1.19 0.80 0.065 150 | 0.0035/0.0008, 120 ZPy
ZP, 7000-** 7050 | 90 | 3600-4500  3600-4500 99.4 6000 | 1.19 0.80 0.065 | 150 | 0.004 ' 0.0008 120 ZH,
ZP: 6000-** 6080 90 | 3600-4500 | 3600-4500 79.0 6000 1.32 0.80 0.086 160 | 0.005 | 0.0015 90 ZPc
ZP. 5600-** 5600 90 | 3600-4500 | 3600-4500 79.0 6000 1.32 0.80 0.086 160 | 0.0057  0.0015 90 ZH¢
ZPg 4600-** 4630 | 90 | 3600-4500 | 3600-4500 59.4 6000 | 1.50 0.98 0.086 | 160 | 0.007 | 0.002 70 ZPg
ZPg 3900-** 3910 90 | 3600-4500 | 3600-4500 59.4 6000 1.50 0.98 0.086 160 | 0.009 | 0.002 70 ZHg
HBEZE 5500V(Up to 5500V)

ZP: 8800-** 8860 | 100 | 4600-5500 | 4600-5500 | 120.0 6000 | 1.10 0.74 0.060 | 150 |0.0025/0.0005 180 ZPe
ZP: 8200-** 8270 | 100 | 4600-5500 | 4600-5500 120.0 6000 1.10 0.74 0.060 150 1 0.0028|0.0005, 180 ZH:
ZP, 6600-** 6680 | 100 | 4600-5500 | 4600-5500 96.9 6000 | 1.21 0.79 0.070 | 150 |0.0035/0.0008 120 ZP,
ZP, 6100-** 6140 | 100 | 4600-5500 | 4600-5500 96.9 6000 | 1.21 0.79 0.070 | 150 | 0.004 ' 0.0008 120 ZH,
ZP: 5100-** 5110 | 100 | 4600-5500 | 4600-5500 74.0 6000 1.44 0.82 0.104 160 | 0.005 | 0.0015 90 ZP¢
ZP: 4700-** 4710 | 100 | 4600-5500 | 4600-5500 74.0 6000 | 1.44 0.82 0.104 | 160 |0.0057  0.0015 90 ZHc
ZPg 4200-** 4220 90 | 4600-5500 | 4600-5500 53.9 3000 1.26 0.90 0.120 160 | 0.007 | 0.002 70 ZPg
ZPg 3600-** 3600 90 | 4600-5500 | 4600-5500 53.9 3000 1.26 0.90 0.120 160 | 0.009 | 0.002 70 ZHg
HBEZE 6500V(Up to 6500V)

ZPy 6000-** 6000 | 100 | 5600-6500 | 4900-6000 88.4 6000 1.37 0.83 0.090 150 | 0.0035/0.0008 | 120 ZPy
ZPy 5500-** 5520 | 100 | 5600-6500 | 4900-6000 88.4 6000 1.37 0.83 0.090 150 | 0.004 | 0.0008 | 120 ZHp
ZP: 4300-** 4300 | 100 | 5600-6500 | 4900-6000 61.5 6000 | 1.56 0.84 0.120 | 150 | 0.005 | 0.0015 90 ZPc
ZP: 3900-** 3960 | 100 | 5600-6500 | 4900-6000 61.5 6000 1.56 0.84 0.120 150 | 0.0057  0.0015 90 ZH¢
ZPg 3100-** 3150 | 100 | 5600-6500 | 4900-6000 51.0 3000 1.35 0.90 0.150 150 | 0.007 | 0.002 70 ZPg
ZPg 2600-** 2670 | 100 | 5600-6500 | 4900-6000 51.0 3000 | 1.35 0.90 0.150 | 150 | 0.009 | 0.002 70 ZHg
BEZE 7200V(Up to 7200V)

ZPy, 5000-** 5030 | 100 | 6600-7200 | 6100-6700 80.4 6000 1.58 0.95 0.105 150 | 0.004 |0.0008 120 ZHp
ZP: 3700-** 3700 | 100 | 6600-7200 | 6100-6700 52 3000 | 1.36 0.97 0.13 150 |0.0057|0.0015| 90 ZHc
BEZE 8500V(Up to 8500V)

ZP: 6500-** 6510 | 100 | 7400-8500 | 6900-8000 112.0 6000 1.59 1.05 0.090 150 10.00280.0005, 180 ZH:
ZP, 4800-** 4800 | 100 | 7400-8500 | 6900-8000 76.2 6000 | 1.66 1.00 0.115 | 150 | 0.004 |0.0008| 120 ZH,
ZP: 3300-** 3360 | 100 | 7400-8500 | 6900-8000 53.0 6000 2.05 1.21 0.140 150 | 0.0057  0.0015 90 ZHc
ZPg 2200-** 2260 | 100 | 7400-8500 | 6900-8000 42.5 3000 1.70 1.07 0.210 150 | 0.009 | 0.002 70 ZHg
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ZP.

2-83.5¥3.5

ZH,

2-83.5¥35

zP,

#1350 max

%5

2-83.5735

ZH,

#150 mox

2-83.5121

ZP;

#172 mox

2-43.573

ZH,

P ERRESEERAF

#191 max

2-#35T4

9172 max

2-83.5T4

T RRERERMNGR—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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BEZE 1400V(Up to 1400V)
ZP, 6000_** 6080 600-1400 60.0 3000 1.05 0.76 0.035 190 0.01 0.003 56 ZPy
ZP, 4600_** 4650 600-1400 45.0 3000 1.05 0.76 0.051 190 0.0125 | 0.004 45 ZP,
ZP, 3200_** 3220 600-1400 35.8 3000 1.15 | 0.77 | 0.073 190 0.018 | 0.005 30 ZP,
ZP, 2700_** 2770 600-1400 31.0 1500 1.05 | 0.78 | 0.092 190 0.02 0.005 22 ZP,
ZPg 1500_** 1510 600-1400 16.8 1500 1.20 0.78 0.188 190 0.035 0.008 15 ZPg
ZP, 1300_** 1360 600-1400 15.2 1500 1.30 0.78 0.257 190 0.035 0.010 10 ZP;
ZPg 500_** 520 600-1400 5.9 800 1.45 | 0.80 | 0.657 190 0.08 0.020 5 ZPs
BEZE 2200V(Up to 2200V)
ZPy 4400_** 4460 1600-2200 56.4 3000 1.15 0.81 0.059 175 0.01 0.003 56 ZPy
ZP, 3400_** 3430 1600-2200 42.2 3000 1.20 0.79 0.086 175 0.0125 | 0.004 45 ZP,
ZP, 2300_** 2360 1600-2200 29.8 3000 1.35 | 0.81 0.125 175 0.018 | 0.005 30 ZP,
ZP, 2000_** 2030 1600-2200 25.7 1500 120 | 0.82 | 0.156 175 0.02 0.005 22 ZP,
ZPg 1100_** 1100 1600-2200 13.9 1500 1.45 0.82 0.318 175 0.035 0.008 15 ZPg
ZP, 900_** 990 1600-2200 12.5 1500 1.60 0.82 0.433 175 0.035 0.010 10 ZP;
ZPg 400_** 410 1600-2200 4.9 800 1.85 | 0.82 | 1.110 175 0.08 0.020 5 ZPs
BEZE 3400V(Up to 3400V)
ZPy 3900_** 3920 2400-3400 49.5 3000 1.25 0.85 0.084 175 0.01 0.003 56 ZPy
ZP, 2900_** 2980 2400-3400 36.5 3000 1.35 0.82 0.128 175 0.0125 | 0.004 45 ZP,
ZP, 2000_** 2050 2400-3400 25.8 3000 155 | 0.86 | 0.180 175 0.018 | 0.005 30 ZP,
ZP, 1800_** 1830 2400-3400 23.0 1500 1.35 | 0.88 | 0.200 175 0.02 0.005 22 ZP,
ZPg 900_** 960 2400-3400 12.0 1500 1.70 0.88 0.450 175 0.035 0.008 15 ZPs
ZP, 800_** 850 2400-3400 10.8 1500 1.95 0.88 0.613 175 0.035 0.010 10 ZP;
EBEZE 4500V(Up to 4500V)
ZPy 2600_** 2680 3600-4500 42.6 3000 1.35 | 0.80 | 0.135 150 0.01 0.003 56 ZPy
ZP, 1900_** 1980 3600-4500 32.0 3000 1.60 0.96 0.162 150 0.0125 | 0.004 45 ZP,
ZP, 1300_** 1370 3600-4500 22.8 3000 1.80 0.96 0.235 150 0.018 0.005 30 ZP,
ZPg 1200_** 1200 3600-4500 19.6 1500 1.55 0.96 0.296 150 0.02 0.005 22 ZP,
ZPg 600_** 640 3600-4500 10.6 1500 1.80 | 0.96 | 0.604 150 0.035 | 0.008 15 ZPg
EBEZE 6500V (Up to 6500V)
ZPy 1900_** 1950 5400-6500 30.0 3000 1.80 1.21 0.230 150 0.01 0.003 56 ZPy
ZP, 1400_** 1470 5400-6500 25.7 3000 1.90 1.00 0.290 150 0.015 0.004 45 ZP,
ZP, 1000_** 1060 5400-6500 16.5 1500 1.70 1.05 | 0.450 150 0.02 0.005 22 ZPo/ZHq
ZPg 600_** 600 5000-6500 9.5 1500 1.90 0.95 0.800 150 0.035 0.008 15 ZPg/ZHg
ZPy 2100_** 2140 4600-5200 35.0 3000 1.60 1.00 0.195 150 0.01 0.003 56 ZPy
EBEZE 8500V(Up to 8500V)
ZP, 900_** 910 7500-8500 11.0 1500 2.10 1.25 | 0.550 150 0.02 0.005 22 ZHq
ZPg 400_** 420 7500-8500 7.0 1500 2.65 1.15 0.900 150 0.035 0.008 15 ZHs
ZP4 900_** 960 6600-7200 11.0 1500 2.00 1.20 0.500 150 0.02 0.005 22 ZHq
ZPg 500_** 570 6600-7200 8.0 1500 2.25 1.10 0.850 150 0.035 0.008 15 ZHg
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. NP ERAESHERAT 60



FmExR
PRODUCT
DIAGRAM

61

2509  CHAPTER FOUR

DIODES & THYRISTORS

RERERE  ALLOYING RECTIFIER DIODES

ZP, zP,

ZP,

DIODES & THYRISTORS

HEH m E THYRISTORS

CHAPTER FOUR £ 4ZE

ZH, zP,

ZH,

zP, ZP,

7Py

P ERRESEERAF

T RREREBRMNGE—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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FREE-FLOATING THYRISTORS

IT ) VDSM VDRM /TSM VTM VTO rT F
%zv::;?oo er, ) Vieu gﬁz’m @fM @Tvm | @Tvam [ B R POTA oﬁiﬁ;e
A c ms &T=Tym
C \Y \Y kA A \' \% mQ C K/W K/W kN

EBEZE 2200V(Up to 2200V)

KP. 5700-** 5750 | 70 | 1800-2200 | 1800-2200 | 80.0 | 3000 | 1.05 0.87 |0.061| 125 0.005 |0.0015| 90 KPe
KPc 5200-** 5270 | 70 | 1800-2200 | 1800-2200 | 80.0 | 3000 | 1.05 0.87 |0.061| 125 0.0057 | 0.0015 90 KHc
KPg 3900-** 3980 | 70 | 1800-2200  1800-2200 64.5 3000 | 1.15 0.86 10.095 125 0.007 0.002 70 KPg
KPg 3300-** 3370 | 70 | 1800-2200  1800-2200 64.5 3000 | 1.15 0.86 10.095 125 0.009 0.002 70 KHg
KP. 6000-** 6020 | 70 | 1400-1800 | 1400-1800 | 94.0 | 3000 | 1.00 0.83 |0.056| 125 0.005 |0.0015| 90 KPe
KPc 5500-** 5510 | 70 | 1400-1800 | 1400-1800 | 94.0 | 3000 | 1.00 0.83 |0.056| 125 0.0057 | 0.0015 90 KHc
EBEZE 2800V (Up to 2800V)

KPp 7600-** 7670 | 70 | 2400-2800 | 2400-2800 | 105.0 | 3000 | 1.04 0.88 |0.052 125 0.0035 |0.0008 120 KPpy
KP, 6800-** 6810 | 70 | 2400-2800 | 2400-2800 | 105.0 | 3000 | 1.04 0.88 |0.052] 125 0.004 |0.0008| 120 KHp
KPc 5100-** 5190 | 70 | 2400-2800 | 2400-2800 | 75.0 | 3000 | 1.14 0.90 |0.080| 125 0.005 |0.0015| 90 KPe
KPc 4700-** 4760 | 70 | 2400-2800 | 2400-2800 75.0 3000 | 1.14 0.90 /0.080, 125 0.0057 |0.0015 90 KHe
KPg 3300-** 3300 | 70 | 2400-2800  2400-2800 60.0 3000 | 1.40 0.95 10.150, 125 0.007 0.002 70 KPg
KPg 2800-** 2800 | 70 | 2400-2800 | 2400-2800 | 60.0 | 3000 | 1.40 0.95 |0.150| 125 0.009 | 0.002 70 KHg
BEZE 3400V(Up to 3400V)

KPc; 4600-** 4610 70 | 3000-3400 | 3000-3400 69.0 3000 | 1.21 0.86 10.115] 125 0.005 |0.0015 90 KPe
KPc 4200-** 4240 | 70 | 3000-3400 | 3000-3400 69.0 3000 | 1.21 0.86 10.115| 125 0.0057 |0.0015 90 KHc
KPg 3200-** 3270 | 70 | 3000-3400  3000-3400 54.0 3000 | 1.41 0.95 10.153| 125 0.007 0.002 70 KPg
KPg 2700-** 2780 | 70 | 3000-3400 | 3000-3400 | 54.0 |3000 1.41 0.95 |0.153| 125 0.009 | 0.002 70 KHg
KP, 6900-** 6900 | 70 | 2800-3200 | 2800-3200 | 100.0 | 3000  1.09 0.88 |0.070, 125 0.0035 |0.0008 120 KPp
KPp 6300-** 6330 | 70 | 2800-3200 | 2800-3200 | 100.0 | 3000  1.09 0.88 |0.070, 125 0.004 |0.0008| 120 KHp
EBEZE 4200V(Up to 4200V)

KPp 5700-** 5700 | 70 | 3600-4200 | 3600-4200 | 97.5 | 3000 | 1.24 0.90 |0.114| 125 0.0035 | 0.0008| 120 KHp
KP, 5200-** 5250 | 70 | 3600-4200  3600-4200 97.5 3000 | 1.24 0.90 10.114| 125 0.004 10.0008| 120 KHp
KPc 4300-** 4320 | 70 | 3600-4200 | 3600-4200 60.0 3000 | 1.35 0.97 10.126| 125 0.005 |0.0015 90 KPe
KPc: 3900-** 3970 | 70 | 3600-4200  3600-4200 60.0 3000 | 1.35 0.97 10.126| 125 0.0057 |0.0015 90 KHc
KPg 3000-** 3000 | 70 | 3600-4200 | 3600-4200 | 52.0 | 3000 | 1.55 0.95 |0.200| 125 0.007 | 0.002 70 KPg
KPg 2500-** 2530 | 70 | 3600-4200  3600-4200 52.0 3000 | 1.55 0.95 10.200/ 125 0.009 0.002 70 KHg
KPy 2000-** 2030 | 70 | 3600-4200  3600-4200 32.0 1500 | 1.41 0.96 10.300, 125 0.01 0.003 50 KLy
KPyx 1900-** 1910 70 | 3600-4200 | 3600-4200 32.0 1500 | 1.41 0.96 10.300, 125 0.011 0.003 50 KHy
KPy 1000-** 1090 | 70 | 3600-4200 | 3600-4200  18.0 | 1000 1.65 1.05 |0.600 125 0.017 | 0.005 22 KPq
KP4 900-** 930 70 | 3600-4200 | 3600-4200 18.0 1000 | 1.65 1.05 10.600 125 0.022 0.005 22 KHq
KPg 500-** 500 70 | 3600-4200 | 3600-4200 8.1 1000 | 2.50 1.05 1.450 125 0.035 0.008 15 KPg
KPg 400-** 430 70 | 3600-4200 | 3600-4200 8.1 1000 | 2.50 1.05 1.450 125 0.045 0.008 15 KHg
BEZE 5200V(Up to 5200V)

KPg 7300-** 7390 | 55 | 4600-5200 | 4200-4600 | 100.0 | 6000 | 1.61 0.95 0.110 115 0.0025 |0.0005 180 KPe
KPe 7000-** 7000 | 55 | 4600-5200 | 4200-4600 | 100.0 | 6000 | 1.61 0.95 0.110 115 0.0028 |0.0005 180 KHe
KPp 5300-** 5380 | 70 | 4600-5200 @ 4200-4600 85.2 3000 | 1.38 1.00 10.125 125 0.0035 |0.0008 120 KH,
KP, 5000-** 5000 | 70 | 4600-5200 | 4200-4600 | 85.2 | 3000 | 1.38 1.00 |0.125 125 0.004 0.0008| 120 KHp
KPc 3700-** 3750 | 70 | 4600-5200 | 4200-4600 | 60.0 | 3000 | 1.54 1.00 0.180 125 0.005 |0.0015| 90 KP¢
KPc 3400-** 3460 | 70 | 4600-5200 @ 4200-4600 60.0 3000 | 1.54 1.00 10.180 125 0.0057 |0.0015 90 KHc
KPg 2700-** 2770 | 70 | 4600-5200 @ 4200-4600 54.5 3000 | 1.70 1.01 10.230 125 0.007 0.002 70 KPg
KPg 2300-** 2360 | 70 | 4600-5200 | 4200-4600 | 54.5 | 3000 | 1.70 1.01 0.230 125 0.009 | 0.002 70 KHg
KP, 1400-** 1470 | 70 | 4600-5200 | 4200-4600  20.0 | 1500 1.73 1.10 0.420 125 0.013 | 0.004 40 KP4
KP, 1300-** 1300 70 | 4600-5200 | 4200-4600 20.0 1500 | 1.73 1.10 10.420 125 0.015 0.004 40 KHa
KPy 900-** 980 70 | 4600-5200 | 4200-4600 12.4 1000 | 1.90 1.12 10.780 125 0.017 0.005 22 KPqy
KPy 800-** 830 | 70 | 4600-5200 | 4200-4600 | 12.4 | 1000 | 1.90 1.12 10.780| 125 0.022 | 0.005 22 KHg
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KPe 5200-** 5240 | 70 | 5400-6500 | 4500-5600 | 95.0 |6000 | 2.01 1.05 [0.160 115 0.0025 | 0.0005| 180 KPe
KPe 5000-** 5000 | 70 | 5400-6500 | 4500-5600 | 95.0 |6000 | 2.01 1.05 0.160 115 0.0027 | 0.0005| 180 KHe
KPy 4500-** 4500 70 | 5400-6500 | 4500-5600 79.5 3000 1.69 1.13 10.185 125 0.0035 | 0.0008 | 120 KPy
KPy 4200-** 4250 | 70 | 5400-6500 | 4500-5600 79.5 3000 1.69 1.13 10.185 125 0.004 0.0008| 120 KHp
KP: 3000-** 3070 70 | 5400-6500 | 4500-5600 64.8 3000 2.00 1.18 10.274 125 0.005 | 0.0015 90 KP¢
KP: 2800-** 2800 | 70 |5400-6500 | 4500-5600  64.8 |3000 | 2.00 1.18 0.274| 125 0.0057 | 0.0015 90 KHc
KPg 2100-** 2100 | 70 | 5400-6500 | 4500-5600 | 50.0 3000 | 2.49 1.25 10412 125 0.007 | 0.002 70 KPg
KPg 1800-** 1800 70 | 5400-6500 | 4500-5600 50.0 |3000 2.49 1.25 10.412 125 0.009 0.002 70 KHg
KPy 1400-** 1450 70 | 5400-6500 | 4500-5600 32,5 1500 2.12 1.15 10.645 125 0.01 0.003 50 KLy
KPx 1300-** 1360 70 | 5400-6500 | 4500-5600 | 32,5 [1500 | 2.12 1.15 0.645 125 0.011 0.003 50 KHy
KP4 1100-** 1140 70 | 5400-6500 | 4500-5600 | 21.5 1500 | 2.37 1.20 |0.780 125 0.013 | 0.004 40 KP,
KP, 1000-** 1010 70 | 5400-6500 | 4500-5600 21.5 1500 2.37 1.20 10.780 125 0.015 0.004 40 KHa
KPgy 800-** 850 70 | 5400-6500 | 4500-5600 16.1 1000 2.25 1.20 1.050 125 0.017 0.005 22 KPq
KPg 700-** 730 | 70 |5400-6500 | 4500-5600 | 16.1 1000 | 2.25 1.20 [1.050 125 0.022 | 0.005 22 KH,q
KPg 400-** 420 | 70 | 5400-6500 | 4500-5600 45 1000 | 3.50 1.20 2,300 125 0.035 | 0.008 15 KPg
KPg 300-** 350 70 | 5400-6500 | 4500-5600 4.5 1000 3.50 1.20 12.300 125 0.045 0.008 15 KHg
BEZE 7200V(Up to 7200V)
KP¢: 2600-** 2660 | 70 | 6800-7200 | 6300-6700 | 42.0 |3000 | 2.15 1.19 10.320 125 0.0057 | 0.0015 90 KHe,
KPg 1600-** 1790 70 | 6800-7200 | 6300-6700 | 32.0 3000 | 2.50 1.25 10420 125 0.009 | 0.002 70 KHg
BEZE 8000V(Up to 8000V)
KPe 4700-** 4700 | 70 | 7000-7500 | 6500-7000 91.0 |5000 2.05 1.40 10.130 110 0.0027 | 0.0005 180 KHe
KP, 2800-** 2810 70 | 7500-8000 | 7000-7500  65.0 |3000 | 2.05 1.15 0.300 110 0.004 |0.0008| 120 KHp
KP¢: 1900-** 1980 70 | 7500-8000 | 7000-7500 | 55.0 3000 | 2.55 1.25 10435 115 0.0057 | 0.0015 90 KHe,
KPy 600-** 600 70 | 7500-8000 | 7000-7500 121 1000 2.90 1.35 |1.550 125 0.022 0.005 22 KHq
KPg 300-** 300 70 | 7500-8000 | 7000-7500 4.0 500 2.90 1.45 12.900 125 0.045 0.008 15 KHg
BEZE 8500V(Up to 8500V)
KPg 4800-** 4800 55 |8100-8500  7600-8000  90.0 |5000 | 1.90 1.31 10.118 90 0.0027 | 0.005 | 180 KHe
KPy 3000-** 3000 | 55 | 8100-8500  7600-8000 53.3 |3000 1.90 1.20 10.234 90 0.004 1 0.0008| 120 KHp
KPc 2500-** 2580 | 70 | 8100-8500 | 7600-8000 56.0 |1500 1.73 1.22 10.340 125 0.0057 | 0.0015 90 KHe,
KP¢: 1900-** 1900 70 | 8100-8500 | 7600-8000 | 35.0 3000 | 2.88 1.32 /0520 115 0.0057 | 0.0015 90 KHe,
KPy 500-** 540 | 70 | 8100-8500  7600-8000 | 12.1 |1000 | 2.90 1.35 [1.550 115 0.022 | 0.005 22 KH,q
KPg 300-** 300 70 | 8100-8500 | 7600-8000 4.0 500 2.95 1.47 12.950 125 0.045 0.008 15 KHg
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BEZE 1400V(Up to 1400V)

KPy 3300-** 3310 600-1400 60.0 3000 | 115 | 0.83 | 0092 | 125 | 001 | 0003 | 56 KPy
KP, 2600-** 2640 600-1400 47.0 3000 | 1.30 | 0.87 | 0,098 | 125 | 0.0125 | 0.004 | 45 KP,
KP, 1800-** 1850 600-1400 29.0 3000 | 1.40 | 0.84 | 0130 | 125 | 0.018 | 0.005 | 30 KP,
KP, 1700-** 1700 600-1400 26.0 1500 | 1.20 | 0.86 | 0160 | 125 | 0.02 | 0005 | 22 KP,
KPs 900-** 900 600-1400 15.0 1500 | 1.35 | 0.85 | 0.330 | 125 | 0.035 | 0.008 | 15 KP,
KP, 800-** 850 600-1400 12.8 1500 | 1.60 | 087 | 0382 | 125 | 0035 | 001 | 10 KP,
KP, 700-** 700 600-1400 9.1 1500 | 1.75 | 095 | 0530 | 125 | 0041 | 0.01 5 KPs
KP, 400-** 400 600-1400 6.3 600 | 1.40 | 0.85 | 0.640 | 125 | 008 | 002 5 KPs
BFEZE 1800V(Up to 1800V)

KPy 3000-** 3030 1600-1800 60.0 3000 | 1.35 | 0.90 | 0110 | 125 | 001 | 0003 | 56 KP,
KP, 2500-** 2520 1600-1800 45.0 3000 | 1.45 | 091 | 0120 | 125 | 0.0125 | 0.004 | 45 KP.
KP, 1700-** 1710 1600-1800 28.0 3000 | 1.50 | 0.88 | 0.160 | 125 | 0.018 | 0.005 | 30 KP,
KPy 1500-** 1520 1600-1800 25.0 1500 | 1.35 | 0.88 | 0.200 | 125 | 0.02 | 0005 22 KP,
KP, 1200-** 1240 1600-1800 20.0 1500 | 1.40 | 0.88 | 0.262 | 125 | 0.024 | 0006 | 20 KP,
KP, 800-** 850 1600-1800 14.0 1500 | 1.60 | 091 | 0.360 | 125 | 0.035 | 0.008 15 KPs
KP, 700-** 770 1600-1800 15 1500 | 1.80 | 0.90 | 0500 | 125 | 0.035 | 001 | 10 KP,
KP; 600-** 640 1600-1800 8.3 1500 | 1.90 | 1.09 | 0587 | 125 | 0041 | 0.01 5 KPs
KPs 300-** 320 16001800 5.0 600 | 1.80 | 0.93 | 1150 | 125 | 008 | 002 | 5 KP,
EFEZ 2400V(Up to 2400V)

KPy 2700-** 2730 2000-2400 45.0 3000 | 1.45 | 090 | 0137 | 125 | 001 | 0003 | 56 KPy
KP, 2100-** 2110 2000-2400 35.0 3000 | 1.65 | 0.96 | 0.179 | 125 | 0.0125 | 0.004 | 45 KP,
KP, 1400-** 1470 2000-2400 23.0 3000 | 1.80 | 0.96 | 0230 | 125 | 0018 | 0.005 | 30 KP,
KP, 1400-** 1400 2000-2600 24.0 1500 | 150 | 0.89 | 0.270 | 125 | 002 | 0005 | 22 KPs
KPy 750-** 750 2000-2600 1.0 1500 | 1.85 | 0.95 | 0.500 | 125 | 0.035 | 0.008 | 15 KPs
KP, 600-** 670 2000-2600 10.0 1500 | 245 | 092 | 0720 | 125 | 0035 | 001 | 10 KP,
KP, 500-** 510 2000-2600 7.8 1500 | 240 | 094 | 1.036 | 125 | 0041 | 0.01 5 KPs
EFEZE 3400V(Up to 3400V)

KPy 2100-** 2190 3000-3400 33.0 3000 | 1.85 | 1.00 | 0235 | 125 | 001 | 0003 | 56 | KPJ/KH,
KP, 1700-** 1770 3000-3400 30.0 3000 | 210 | 1.05 | 0298 | 125 | 0.0125 | 0.004 | 45 | KPJ/KH,
KP, 1000-** 1010 3000-3400 17.0 1500 | 2.05 | 1.08 | 0560 | 125 | 002 | 0005 | 22 KP,
KPy 500-** 580 3000-3400 8.4 1500 | 240 | 1.03 | 0970 | 125 | 0035 | 0008 15 KPs
KP; 500-** 530 3000-3400 8.0 1500 | 2.65 | 098 | 1.200 | 125 | 0035 | 001 | 10 KP,
KPy 2400-** 2470 2600-2800 43.0 3000 | 1.65 | 0.98 | 0.170 | 125 | 001 | 0.003 | 56 KPy
KP, 1800-** 1850 2600-2800 30.0 3000 | 1.90 | 1.02 | 0250 | 125 | 0.0125 | 0.004 | 45 KP,
KP, 1300-** 1300 2600-2800 23.0 1500 | 155 | 095 | 0300 | 125 | 002 | 0005 | 22 KPs
KP, 1200-** 1240 2600-3400 19.2 3000 | 2.25 | 1.06 | 0350 | 125 | 0.018 | 0.005 | 30 KP,
KPy 700-** 700 2600-2800 105 1500 | 1.90 | 1.00 | 0.600 | 125 | 0.035 | 0.008 15 KP,
KP5 400-** 410 2600-3400 6.3 1500 | 2.80 | 1.04 | 1.725 | 125 | 0041 | 0.01 5 KPs
BFEZE 5200V(Up to 5200V)

KPy 1400-** 1470 4600-5200 235 3000 | 280 | 118 | 0525 | 125 | 001 | 0003 | 56 | KPJ/KH,
KPy 1800-** 1880 3600-4200 25.0 3000 | 220 | 1.4 | 0360 | 125 | 001 | 0003 | 56 | KPJKHy
KP, 1400-** 1440 3600-4200 25.0 3000 | 2.45 | 1.15 | 0452 | 125 | 00125 | 0.004 | 45 | KPJ/KH,
KP, 900-** 960 3600-4200 14.7 3000 | 2.80 | 115 | 0.680 | 125 | 0.018 | 0.005 | 30 KP,
KP, 800-** 870 3600-4200 15.0 1500 | 250 | 1.15 | 0799 | 125 | 002 | 0005 | 22 | KPy/KHs
KPy 400-** 480 3600-4200 7.0 1500 | 325 | 1.15 | 1.470 | 125 | 0.035 | 0.008 | 15 | KPy/KHs
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g PATR ((IE)

IR (BE)

==Sem IAR (ULE)

2-43.502

i RIREHERUF—HER (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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R% 5 i &

FAST SWITCHING THYRISTORS

DIODES & THYRISTORS

/T(Av) Irsm Vim tq F
S TYPE _ Vorwm Viaam @Tyym @l Tum Rinic Rinch @Ty f +10% M
=**=V/pau/100 @T.= 55C &10ms |  &T=Tym Outline
A \' Vv kKA A \'% © K/W K/W us Hz kN
EEZE 1200V (Up to 1200V)
KKy 2900-** 2950 800-1200 | 800-1200 31.6 | 4000 | 1.80 125 0.01 0.003 25 2000 56 KPy
KKa 2100-** 2190 800-1200 | 800-1200 27.5 | 3000 | 2.00 125 0.0124 | 0.004 25 2000 45 KP4
KK, 1600-** 1680 800-1200 | 800-1200 21.1 | 2000 | 1.75 125 0.018 0.005 25 2000 30 KP,
KKy 1300-** 1380 800-1200 | 800-1200 17.4 | 2000 | 1.85 125 0.02 0.005 25 2000 22 KPg
KKg 800-** 850 800-1200 | 800-1200 10.7 | 1500 | 2.08 125 0.035 0.008 25 2000 15 KPg
HEZE 1400V (Up to 1400V)
KKy 2900-** 2900 1200-1400 | 1200-1400 | 30.9 | 4000 | 1.90 125 0.01 0.003 35 1500 56 KPy
KKa 2100-** 2110 1200-1400 | 1200-1400 | 26.6 | 3000 | 2.15 125 0.0124 | 0.004 35 1500 45 KP4
KK, 1600-** 1600 1200-1400 | 1200-1400 | 20.2 | 2000 | 1.85 125 0.018 0.005 35 1500 30 KP,
KFy 1400-** 1400 1200-1400 200 17.6 | 2000 | 1.82 125 0.02 0.005 25 2500 22 KPg
KFy 1200-** 1290 1200-1400 200 16.3 | 2000 | 2.00 125 0.02 0.005 19 3000 22 KPg
KKy 1200-** 1270 1200-1400 | 1200-1400 | 16.0 | 2000 | 2.10 125 0.02 0.005 35 1500 22 KPg
KKg 700-** 750 1200-1400 | 1200-1400 9.5 1500 | 2.45 125 0.035 0.008 35 1500 15 KPg
EEZE 2000V (Up to 2000V )
KFx 3000-** 3030 1800-2000 200 36.0 | 4000 | 1.65 125 0.01 0.003 120 500 56 KPy
KFyx 2900-** 2910 1800-2000 200 34.8 | 4000 | 1.75 125 0.01 0.003 80 1000 56 KPy
KKy 2700-** 2740 1600-2000 | 1600-2000 | 28.9 | 4000 | 2.15 125 0.01 0.003 50 1000 56 KPy
KK, 2000-** 2010 1600-2000 | 1600-2000 | 25.3 | 3000 | 2.35 125 0.0124 | 0.004 50 1000 45 KP,
KK, 1500-** 1510 1600-2000 | 1600-2000 | 19.0 | 2000 | 2.00 125 0.018 0.005 50 1000 30 KP,
KKy 1200-** 1200 1600-2000 | 1600-2000 | 15.1 | 2000 | 2.15 125 0.02 0.005 50 1000 22 KPg
KKg 600-** 680 1600-2000 | 1600-2000 8.6 1500 | 2.80 125 0.035 0.008 50 1000 15 KPg
KFg 1500-** 1500 1600-1800 200 18.9 | 2000 | 1.71 125 0.02 0.005 50 1500 22 KPg
HEZE 3000V (Up to 3000V )
KKy 2200-** 2260 2800-3000 | 2800-3000 | 23.7 | 4000 | 2.80 125 0.01 0.003 100 400 56 KPy
KK¢ 4000-** 4010 2500-3000 | 2500-3000 | 42.3 | 6000 | 2.80 125 0.0057 | 0.002 100 400 90 KHc,
KKg 3000-** 3000 2500-3000 | 2500-3000 | 32.2 | 4000 | 2.80 125 0.007 0.002 100 400 70 KPg
KKy 2500-** 2520 2500-2800 | 2500-2800 | 26.2 | 4000 | 2.50 125 0.01 0.003 65 800 56 KPy
KK, 2000-** 2000 2200-2500 | 2200-2500 | 25.2 | 3000 | 2.47 125 0.0124 | 0.004 65 700 45 KP4
KK, 1200-** 1240 2200-2500 | 2200-2500 | 15.6 | 2000 | 2.60 125 0.018 0.005 60 750 30 KP,
KKy 1000-** 1010 2200-2500 | 2200-2500 | 12.7 | 2000 | 2.85 125 0.02 0.005 60 750 22 KPq
KKy 2600-** 2600 2200-2500 | 2200-2500 | 27.3 | 4000 | 2.35 125 0.01 0.003 55 700 56 KPy
KKy 2700-** 2750 2000-2200 | 2000-2200 | 28.8 | 4000 | 2.00 125 0.01 0.003 55 800 56 KPy
EEZE 3500V (Up to 3500V )
KKc 3000-** 3000 3200-3500 | 3200-3500 | 32.3 | 4000 | 3.00 125 0.0057 | 0.002 120 250 90 KHc,
KKg 2500-** 2520 3200-3500 | 3200-3500 | 27.0 | 4000 | 3.20 125 0.007 0.002 120 250 70 Keg
KKy 2000-** 2020 3200-3500 | 3200-3500 | 21.3 | 3000 | 2.95 125 0.01 0.003 120 250 56 Kpx
HBEZE 4500V (Up to 4500V )
KF. 3600-** 3650 4200-4500 300 415 | 4000 | 2.10 125 0.0057 | 0.002 200 250 90 KHc,
KK¢ 2700-** 2780 4200-4500 | 4200-4500 | 36.8 | 4000 | 3.20 125 0.0057 | 0.002 200 150 90 KHec,
KK¢ 2700-** 2760 4000-4200 | 4000-4200 | 31.2 | 4000 | 3.40 125 0.0057 | 0.002 150 200 90 KHc,
KKg 2300-** 2320 4000-4200 | 4000-4200 | 24.9 | 3000 | 3.20 125 0.007 0.002 150 200 70 Keg
1%B8 Remarks :
1.f RS R WTBY 18] t, PR R A TIERE,
1.f is the recommended maximum operating frequency at the corresponding off time t,,.
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KP, KP, KP,

KP,

KHc,

[piR=l=]

=a PAMR (416

i Re=-]

==am [ATR (418D

2-¢3.5X2.1

I RARIHERMUNSE—REX (mm)
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I [0 5 i

BIDIRECTIONAL THYRISTORS

DIODES & THYRISTORS

/T[Av) /T(RMS)F VDSM VDRM ITSM VTM VTO rT F
g'fﬁ TYPE — Ve Vi @Tym @iTM @Tuni | @Tum Tuom Risc | Rincn +10% ﬂ‘ﬁ?
=**=V/,eu/100 |  @T.=70°C &10ms|  &Tc=Tyym Outline

A ‘ © \% Y kA A \Y \ mQ G K/IW | K/IW kN

HBEZE 2800V(Up to 2800V)
KB 5500-** 2520 | 2520 | 2200-2800 | 2200-2800 | 38.0 | 3000 | 1.47 | 0.99 | 0.16 125 0.01 | 0.003| 90 KB,
KB 5200-** 2360 | 5240 | 2200-2800 | 2200-2800 | 38.0 3000 1.47 0.99 0.16 125 0.011 | 0.003 90 KBc
BEZE 4200V(Up to 4200V)
KB, 5600-** 2560 | 5680 | 3600-4200 | 3600-4200 | 40.0 | 3000 | 1.50 | 0.90 | 0.200 | 125 0.009 | 0.002 | 120 KBy
KB¢ 4400-** 1980 | 4400 | 3600-4200 | 3600-4200 | 32,5 | 2000 | 1.52 | 1.00 | 0.260 | 125 0.011 | 0.003| 90 KBe
KBg 2900-** 1310 | 2912 | 3600-4200 | 3600-4200 23.0 1500 1.65 1.02 | 0.420 125 0.016 | 0.004 70 KBg
KBy 2200-** 1000 | 2219 | 3600-4200 | 3600-4200 15.0 1000 1.55 1.05 | 0.500 125 0.022 | 0.005 50 KBy
KB, 1800-** 840 | 1850 | 3600-4200 | 3600-4200 | 12.0 | 1000 | 1.65 | 1.05 | 0.600 | 125 0.026 | 0.005| 50 KB,
KBy 1000-** 460 | 1020 | 3600-4200 | 3600-4200 6.0 1000 | 2.25 | 1.15 | 1.000 | 125 0.045 | 0.008 | 22 KB,
BEZE 6500V (Up to 6500V)
KBy 4200-** 1910 | 4242 | 5400-6500 | 4500-5600 32.0 3000 | 2.25 1.1 0.380 125 0.009 | 0.002 120 KBp
KB 3100-** 1410 | 3124 | 5400-6500 | 4500-5600 | 22,5 | 3000 | 295 | 1.30 | 0.540 | 125 0.011 | 0.003| 90 KBc
KBg 2300-** 1060 | 2347 | 5400-6500 | 4500-5600 | 14.0 | 1500 & 2.25 | 1.18 | 0.680 | 125 0.016 | 0.004 | 70 KBg
KBy 1600-** 740 1640 | 5400-6500 @ 4500-5600 11.8 1000 | 2.25 1.25 | 1.000 125 0.022 | 0.005 50 KBy
KB, 1300-** 610 1360 | 5400-6500 @ 4500-5600 11.0 1000 | 2.50 1.30 | 1.200 125 0.026 | 0.005 50 KBa
KBy 700-** 350 770 | 5400-6500 | 4500-5600 4.5 1000 | 3.50 | 1.20 | 2.300 | 125 0.045 | 0.008 | 22 KBy
KBg 400-** 180 400 | 5400-6500 | 4500-5600 2.8 500 3.5 1.24 4.3 125 0.09 | 0.008 15 KBg
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I Irsm Vem te F
8BS TYPE Vieam @Tyym @lem Tuam Rinuc Rinch @rT. £10% 9H:|9
~**=Vppa/ 100 @T.= 70C &10ms BTy o Outline
A \% KA A \' © K/W K/W us kN
EEZE 2200V (Up to 2200V )
ZKy 2500-** 2598 1800-2200 34.3 4000 2.30 150 0.01 0.003 6.5 56 ZPy
ZK, 2000-** 2082 1800-2200 27.5 3000 2.30 150 0.0124 | 0.004 6.5 45 ZP,
ZKg 1200-** 1280 1800-2200 17.0 2000 2.40 150 0.02 0.005 6.0 22 ZPg
ZKg 800-** 816 1800-2200 10.8 1500 2.40 150 0.035 0.008 6.0 15 ZPg
EEZE 2800V (Up to 2800V )
ZKy 2500_** 2531 2500-2800 33.4 4000 2.50 150 0.01 0.003 6.7 56 ZPy
ZK, 2000-** 2030 2500-2800 26.8 3000 2.50 150 0.0125 | 0.004 6.7 45 ZP,
ZKy 1100-** 1190 2500-2800 15.8 2000 2.60 150 0.02 0.005 6.2 22 ZP,
ZKg 700-** 770 2500-2800 10.1 1500 2.60 150 0.035 0.008 6.2 15 ZPg
HEZE 3500V (Up to 3500V )
ZKy 2200_** 2228 3000-3500 29.4 4000 2.80 150 0.01 0.003 7.0 56 ZPy
ZK, 1800-** 1855 3000-3500 24.5 3000 2.80 150 0.0124 | 0.004 7.0 45 ZP,
ZKy 1000-** 1016 3000-3500 13.4 2000 3.00 150 0.02 0.005 6.5 22 ZP,
ZKg 600-** 680 3000-3500 9.9 1500 3.00 150 0.035 0.008 6.5 15 ZPg
BEZE 4500V (Up to 4500V )
ZKy 2000-** 2032 4000-4500 26.8 4000 3.20 150 0.01 0.003 7.5 56 ZPy
ZK, 1800-** 1820 4000-4500 241 3000 3.20 150 0.0124 | 0.004 7.5 45 ZP,
ZKy 900-** 925 4000-4500 12.2 2000 3.50 150 0.02 0.005 7.0 22 ZPq
ZKg 500-** 530 4000-4500 7.1 1500 3.50 150 0.035 0.008 7.0 15 ZPg
F an B 7 ZP, ZP, ZP,
PRODUCT
DIAGRAM
ZPy

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

T RRERERMNSR—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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e & 1 &

KB,

ERERRBE DIODES & THYRISTORS

BIDIRECTIONAL THYRISTORS

KB,

KBy

'—I‘l #1.47

#102 max

——

2-81573

6.35

; %‘4 b

KB,

KB,

9103 max

I”—‘] 01.47

#120 max @150 mox

00
8147
' r—
T

$1—|—ﬁ

w0
© LL_I
8140

2-835F3

2150 mox

@100
#1.47

350

2-05.5135

P ERRESEERAF

#172 mox

—

ik (B8

= AR &)

g (BE)

Son PAIR (A6

i RREME RS —REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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NOMENCLATURE
KP 2600 16 00
X
BIBEET [r
This number represent the rated /ey /fray
ZIREFH 100 EFRT Vorm/ Veam
100 times of this number represent the rated Vppu/Viam
A SRR ErBHENR LSS NEHE
the two letters represent the type of the device This numbers or letters represent ordinal numeral
me Symbols seFE Device Types for variet\ies o\l‘:divice structure and process
ZP EZEEME Rectifier diodes Desligzl-rriﬁ\ber BARE N Specific meaning
ZK RE—IRE Fast Diode 00 JREIEI Original design
KP ZIEREE Thyristor 01 E—RIEIT /484 The first revision
KF AFXIFREFE Asymmetric Thyristor 02 EIRIELT /383 The second revision
KK MIREBEE Fast switching thyristors % #7775 New products
KB WE&IEE Bi-directional control thyristors
ﬁ%iﬁﬂﬂ &S Symbols SHEIR Description
SYMBOLS F REH Mounting Force
My IEEFEER Mean Forward Current
Jem nAElEEE:NN Peak Forward Current
fesg RIBER Surge Forward Current
Ty BAFIER Mean On-state Current
I rus) BB RBR Rms On-state Current
It BASIEEBTR Peak On-state Current
. BESRBRR Surge (Non-repetitive) Current
Rinch ERRFAE Thermal Resistance, Case to Heatsink
Riic EFRHE Thermal Resistance, Junction to Case
t, FB & Ha (0] K BT AT 8] Circuit commutated turn-off time
Tc Fim Case Temperature
Tuom &e (%) &8 Max.Virtual Junction Temperature
Vosm MSAESIEEBE Non-repetitive Peak Off-state Voltage
Vasw REAAESIREBE Non-repetitive Peak Reverse Voltage
Vo MSESIEEBE Repetitive Peak Off-state Voltage
Vir REOESIEEEE Repetitive Peak Reverse Voltage
Ve, TEmIEERE Peak Forward Voltage
Vi BRSIEERE Peak On-state Voltage
Vo BSIIGEE On-state Threshold Voltage
rn BRI RBE On-state Slope Resistance
Ve IEm[ I E Forward Threshold Voltage
re IEA@REREHE Forward Slope Resistance
Qn RAIRE B Reverse Recovery Charge
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F = FREER FRD &  FRD PRODUCTS
F R D AR FRD PRODUCTS PRODUCT
DIAGRAM
ZPB ZP9 ZSX

#58 max 977 max

Teav) [esm Viem Vo ‘ I'e F g . .
RS+ @Tc=79°C Veem | @Tyum @lem er. Tum | Rusc | Rincr /£ Q. +10% 9HT§ 45 T 45 %5 45 75
TYPE or 55°C &10ms| &Tc=Tum VM Outline

A V kKA | A |V V | mQ | C KW KW A | uC kN

BEZE 2500V (Up to 2500V )
FYo1100-* | 1150 | 2500 18 |4500) 280 | 1.05 | 039 | 125 | 0020 | 0.005 | 1200 |2600 | 22 | ZP,
HEEZ 4500V (Up to 4500V )
FYe6000-** 6000 | 4500 | 100 |2500 1.65 | 1.15 | 0.20 | 125 |0.0025 0.0005 3600 |8000| 180 | ZP. . 2 235¥3 e PRty
FY,5000-** 4600 | 4500 | 85 |2500| 2.00 | 1.40 | 020 | 125 [0.0033|0.001 | 3600 |8000| 120 | ZP,, I
FYo4600-** 4600 | 4500 | 85 [2500| 2.00 | 145 | 022 | 125 |0.0035| 0001 | 3400 | 7200| 120 | zP,
FYs2000-**-02 2620 | 4500 | 40 [2500) 200 | 100 | 040 | 125 | 0007 | 0.002| 3200 [10000] 40 | ZS,
FY52000-**-01 2000 | 4500 25 [2500 360 | 160 | 0.80 | 125 | 0.007 | 0.002| 2300 |5600 | 40 | ZS, zs, zp, zp,
FY,1100-** 1184 | 4500 20 2500 360 | 206 | 0.62 | 125 | 0010 | 0.003 | 1600 |4500 | 40 | ZS,
FY, 600-** 630 4500 | 16 2000 380 | 1.30 | 1.25 | 125 | 0020 | 0.005 800 |2500| 22 | ZP,
FY, 400-** 400 4500 | 4 1000| 320 | 1.70 | 150 | 125 | 0035|0008 360 | €50 | 15 | zP, 8122 mox r% 172 mox
FBEZ 6500V (Up to 6500V ) —
FY,4000-** 4100 | 6500 | 65 |2500| 210 | 1.47 | 025 | 125 [0.0033| 0,001 | 6000 16000/ 120 | ZPy, ZIS i 43 : ; 213 x5
FY:2000-** 2468 | 6500 | 40 |2500| 220 | 1.50 | 028 | 125 |0.0057 0.0015 5100 |14000] 90 | ZP g 100
FYs1700-** 1864 | 6500 36 |2500| 270 | 155 | 046 | 125 | 0.007 | 0.002 | 4600 (11000 40 | ZS, e
FY, 400-** 460 6500 | 10 | 900 | 400 | 150 | 280 | 125 | 0020|0005 650 |1300| 22 | zP,

2-83.573.9 2-935735 2-93573

ZP,, ZP;

8172 max

2=§3.012 2-p3.513.2

L RAREHEBRMNR—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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FRD &  FRD PRODUCTS

N 1100

—MFHFEBRIABENCHER
This number or letter represents
the diameter of the chip

MRS RS

the two letters represent the type of the device

5 Symbols

Z8HFhZE Device Types

FY

£E#ZA FRD Free floating type FRD

77

P ERRESEERAF

mERRBE DIODES & THYRISTORS

45 01

RRBHEMRIZENTURET

This numbers or letters represent ordinal numeral
for varieties of divice structure and process

Des%ﬁrﬁ%riber BRES X Specific meaning
00 FREBL Standard typ
01 ESREL Low-frequency type

ZIEFHT 100 fERZ Vigw

100 times of this number tells the rating of Vggay

BREERT [r

This number tells the rating of /gy

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

DIODES & THYRISTORS

F=iR8A FRD =@

SYMBOLS

=1

S Symbols

Tyam
Vieu
Vieam

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

FRD PRODUCTS

SHBWR
RED
IEE BT
IEAIEERR
RIBEIM
RIEIRE BT
FEARIAIE
LA
R[EIRE FB e
&= (5¥%) 4R
IEAIEEBE
REOESIEERE

CHAPTER FOUR £ 4ZE

Description
Mounting Force
Mean Forward Current
Peak Forward Current
Surge (Non-repetitive) Current
Reverse Recovery Current
Thermal Resistance, Case to Heatsink
Thermal Resistance, Junction to Case
Reverse Recovery Charge
Case Temperature
Max.Virtualdunction Temperature
Peak Forward Voltage
Repetitive Peak Reverse Voltage
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%7 CHAPTER FIVE ERNIRIETRBE IGCT IGCT ERNIRETRBE CHAPTER FIVE R

| %ﬁ!?.ﬂ’ﬁ&?ﬁi‘.ia% IEJE IGCT ERIIRBFEREE  IGCT

ITGQM IT(AV) VDRM VRRM ITSM VTM@ITM VTO rT F
pedizkidhs . T T R R $ii2
e Tum [Te=60C| Tum | Tum [0 T vmo | P | Rees | (2108 | B
A A \ v KA \Y A C K/W \ mQ | kN
FEENE IGCT- £/ IR R R BERETERR, BHER. IRERDISHEA, 2E—MERETF CSe 6000-80 * 6000 | 3570 | 8000 | 8000 | 52,5 | 2,73 | 6000 | 90 |0.0032 0.0012| 1.33 | 0232 | 120 | CS:
PRODUCT . . e o . _ I, . " CSe 6000-45 6000 | 3500 | 4500 | 4500 | 50.2 | 2.00 | 6000 | 90 |0.0046 0.0013| 1.13 | 0.134 | 108 | CA:
INTRODUCTION SMVA DA LB BERIR B I RS BT a8, T2 AT R, PREFR. NOKE. CS¢ 5000-33 5000 | 1930 | 3300 | 3300 | 34.5 | 1.61 | 2000 | 100 0.0085| 0.003 | 1.11 | 0.261 | 40 | CAy
MBIRED . BEERERFISEREER, [BHEIJBEFNEESEINER., a/EM. KR, AN, CS¢ 6000-25 6000 | 2620 | 2500 | 2500 | 42.2 | 1.04 | 1000 | 100 |0.0085| 0.003 | 0.87 | 0.18 40 CA
ARANEESHEBE TEXNHE,
. . . G ERIELBRR; 2. x# T
The integrated gate commutated thyristor adopts new technologies such as buffer layer, E L ERERRTM; 2, KI5
Remark: 1. *DC continuous current; 2. % Developing products
transparent anode and gate hard drive. It is a medium and high voltage switching device
suitable for power conversion devices above 5MVA. It has been widely used in power
- o : - : - FmBER CA
devices such as electric drive, energy conservation and environmental protection, wind PRODUCT
power generation, ship drive, power quality control, etc., which has made great progress in DIAGRAM . #130eex g
< #1821 . 5
power, reliability, efficiency, cost, volume and weight. g I ﬂ
ij Se—— ;'4 - 4 | 1}
#85+0.2 47 h!_”-ﬁ-
. 439
= I 5 Integrated Gate Driver
P ML R g Lo s
CHARACTERISTIC N I -
NRERS High Power Grade IR o
g
ERIRFEN Low Conduction Loss %i_} - _ -
1 8 5
TRIBEMA High Surge Current E B
1l g |
KEREREEMIET  Long-term Short-Circuit Failure Mode
L 18.5%0.3
ERHFAEEI®  Strong EMC Performance
CA,¢
ITGQM IT(AV) VDRM VRRM /TSM VTM@/TM VTO rT F -
FERELS i T, T, R, R 2 §
A A Y v KA Y A C K/W Y mQ | kN =
CA; 8000-65 * 8000 | 2740 | 6500 | 17 48 | 274 | 6000 | 125 |0.0046 0.0013 1.24 | 0.250 | 108 | CA: L_Llu:é,
CA. 4000-65 4000 | 2000* | 6500 | 17 26 | 375 | 4000 | 125 |0.0085| 0.003 | 1.88 | 0.560 | 40 | CAx ‘
CA; 8000-45 8000 | 3670 | 4500 | 17 64 | 230 | 8000 | 125 |0.0046 0.0013 1.54 | 0.097 | 108 | CA¢
CA 6500-45 * 6500 | 2450 | 4500 | 17 40 | 1.98 | 4000 | 125 |0.0068|0.0022| 1.19 | 0.187 | 55 | CAx ,s/)“/
CA 5000-45 Plus 5000 | 3000* | 4500 | 17 35 | 261 | 5000 | 125 |0.0085| 0.003 | 1.22 | 0.280 | 40 | CAs —#
CAc 5000-45 5000 | 1870 | 4500 | 17 | 33 | 235 | 4000 | 125 |0.0085| 0.003 | 1.22 | 0280 | 40 | CAy s i_] o 1
CA. 4000-45-02 4000 | 2150 | 4500 | 17 35 1.9 | 4000 | 125 0.0085| 0.003 | 1.05 | 0.213 | 40 | CA. 2 ol w
CA. 4000-45 4000 | 1700 | 4500 @ 17 32 2.7 | 4000 | 125 |0.0085 0.003 | 1.40 | 0.325 | 40 | CA: A O £ | - ]
i z 0000000800030800000000009300£00000003000003000000 -
o D0000009000A0NO00000000N0A0NEA0OCNO00ICa0NOAC0OND
g ||k 0TI 0001
B i
_ | msto3 5{ E
5

E RINEHERMR—RER (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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=
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145305

2Ea1

-
o T Aifk)

i RINEHERUNRE—AEXR (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

BSEA

NOMENCLATURE

CA

1GCT

SERIIRIEREEE  1GCT

c 4000

— NP HFBRTHRGNTHER

This number or letter represents
the diameter of the chip

R FRRTRM IR

The two letters represent the type of the device

S Symbols

BEFRZE Device Types

CA FEXIFREL IGCTs Asymmetric IGCTs

CR # S8 |GCTs Reverse Conducting IGCTs

CS EPREY IGCTs Symmetric IGCTs
S8R SEMIIRIRTREEE  IGCT
SYMBOLS

ERNIRETRBE CHAPTER FIVE R

45 00

RABHEERIZENRUFES

This numbers or letters represent ordinal numeral
for varieties of divice structure and process

Des}g:\-l-n%ﬁ"lber B#FAE Y Specific meaning

fR4& Vacancy |frE# Standard type

01 SHE  High-frequency type
02 {ESREL Low-frequency type
ZIEEM 100 ZRT Veau

100 times of this number tells the rating of Vggay

ﬁlﬁ&$§a—< ITGQM

This number tells the rating of /rgqm

S Symbols SHEIR Characteristics

F ZEN Mounting Force

lem WrSESIEEBRR Repetitive Peak Off-state Current
Friav GCT @AFHBR Average On-state Current

[/ — EES e E N Maximum Controllable Peak On-state Current
o GCT BSIEERR Peak On-state Current

s GCT BSAEERFBER Surge (Non-repetitive) On-state Current
rr GCT RI=ReB[E Slope Resistance for GCT

Tc iR Case Temperature

Tusm e (W) &a Max.Junction Operating Temperature
Visrma SESIREBRE Repetitive Peak Off-state Voltage
Viau ROESEEBRE Repetitive Peak Reverse Voltage
Ve, BEBRIEEBE Peak On-state Voltage at /7y

Vio GCT kB E Threshold Voltage for GCT

CS B e Command Signal

SF RIBES Transmitter for Status Feedback

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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71&171 g?ﬁ.{q: BIPOLAR POWER ASSEMBLIES

@A
PRODUCT
INTRODUCTION

iR

CHARACTERISTIC

87

HJ ggﬂ{* POWER ASSEMBLIES

WEAHRENTERRENAFERRD (EHMBIREE ) NIRESE, RIVAEEE
ROXURE R SAN AU MRS, BNETUAEFESERTRNIIRAMH, FFALRM
RRAIAIRSS o

ARBAGTREENRESE, FENRFSARAAEARHSHESTEMEMNEARY
MFENAH, EIEM E, ROTLUERENEBAR, AR BRESHMABNAHER, &
RENERNR. RINCHAGIIEREFEREREFNAGEENE, CERIRNREM
LRPFRIESHMN, B, BNERTTERBIMRNFEENEAN,

Power assemblies are power semiconductors that integrate heat sink and user ports
(control and power connections). We have a wide range of bipolar semiconductor power
assemblies. Also, we provide reliable customized assemblies and high-quality technical

service.

To improve assemblies performance and competitiveness, CRRC Times Semiconductor
Co., LTD. has developed a number of platform assemblies with reliable performance and
good assembly. On this basis, we can develop and expand different component forms
in a very short period of time to achieve the best use effect. Serialized assemblies have
advantages over assemblies produced according to customer-specific requirements,
enabling short delivery time and an efficient spare part service at the same time. For this

reason, we recommend that you use ready-made platform-based assemblies whenever

possible.

EMER. B8R, Kz Integrated Press-fitting, Cooling, Gate driver

[SEIE: High Reliability

EtriEE National Standard

EFA Customized Development

HNPERRESHERAT ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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I m%yxwm $£E1¢ AIR-COOLING POWER ASSEMBLIES

E#rRXSHYE GB AIR-COOLING ASSEMBLIES

_ B2 (BN
TTHEE . — . #4MH Rsa
= 5 W By A
BS RRERS The |EMEATH  pppo RE Thermal a8 ) BN HNEE
Heatsink Applicable ; Air Speed ) Weight : ) f
Type Number . Cooling Method Resistance f Heatsink Material | Outline
Type of Devices Devices (Heatsink )
m/s K/W kG
_ X& SREIMF :
SF12(Eix) ! KPs. 2P Air-cooling 6 < 0.090 26 Aluminium Heatsink Fig.1
_ X& SEEUMF :
SF13(Eix) L oy 5t Air-cooling & = 0o e Aluminium Heatsink g2
_ X& SEEUMF !
tPower-SA. SF14(EfF) ! KPg. 2P, Air-cooling 6 < 0.056 4.9 Aluminium Heatsink Fig.3
KP(ZP)*****F _ Xg SREAT ;
SF15(Eix) L Moy s Air-cooling & = 0ens E Aluminium Heatsink e
_ X& SREUM )
SF16(Eix) ! KPx. ZPy Air-cooling 6 <0037 95 Aluminium Heatsink Fig.5
_ X% SREUM :
SF17( Eix) L A 2y Air-cooling @ = s 8 Aluminium Heatsink gl
FmBExR FIG.1 FIG.2
PRODUCT
DIAGRAM
22 40 40
1] H
2xp13 $ = ZXNEqﬁ =
M3 = s e
. XM ;
e R &

200

P
===

AR

7/

90

4‘%
2

120

(4
=11
i
B
GL
!

.|

[} —

1 1] | 2e%20
:l

|

E RREREBRMNGK—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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AN POWER ASSEMBLIES

EfrX$4H4+ GB AIR-COOLING ASSEMBLIES

FIG.3 FIG.4
50 rgs; 60 I 25 W
3| OO Ttad w13 | e >
L-.e;‘ Fouiall —~$- I .( 4
23 |_——pe 2 23 | t—1—
T RN I
E?:: ——.-I;l.——‘
5 @) D
DF e
105
105
140
140
T HE
4 xBH20 . o D 4xMBF20
A I
L 0+t
55 62
FIG.5 FIG.6
12 66 60 _1&_ o 1 73 . B o5 2
I 4x¢13 kS 0 - I 4xp13 [ S| o7
"'é}"’ =] 7 %3 %= - '
2 | =t M3 | -
; =i o) i 0 i w T
I TS
= =N —_—
- B¢ E | i [ 0]
= = 140
2 1= o f—
= =
‘Hn.ﬂ]mh & S
i 200
w0 20
=l
+ ¢ I:l .
. — 4xMBF20
"’:’1—“ D - 4xMBEZ0 g.l i -
s ILpE
[ ,ﬂ F '—1
85
78
3 RREHERMNE—REZEX (mm)
Remarks:All dimensions shown in mm unless stated otherwise
M ERAESHERAT ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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EARMNISEYE EXTRUDED ALUMINUM AIR-COOLING ASSEMBLIES
e #REHIZE Rsa —
1o | TTHEE o=y = 5 BARESE
me BIARES The R EATTH BRI Rz Thermal Weight emseh SE
Heatsink Applicable ) Air Speed | Resistance H ’ . .
Type Number : Cooling Method c (Heatsink ) | Heatsink Material | Outline
BTEE of Devices PEYIGES urve
m/s K/W kG/M
NS B RS )
ZB16 =3 KPy. 2P, Air-cooling 6 513 Aluminium Heatsink Fig6
X8 B R :
ZB17 ke KPs. ZPs Air-cooling & e Aluminium Heatsink Fig.7
S . R ‘
/818 =3 KPy. 2P, Air-cooling 6 Fig1 6.62 Aluminium Heatsink Fig8
tPower-SA. X2 ' 2B )
KP(zP)=*=+p | XF12 =3 KPov ZPs | Air-cooling 6 Fig-2 84 Aluminium Heatsink | 199
RS ) R )
AF15 =3 KPx. ZPx Air-cooling 6 Fig-3 23.8 Aluminium Heatsink Fig.10
X : R :
DACE1S =3 KPe. ZPc Air-cooling 6 Fig4 28.7 Aluminium Heatsink| 91"
X ) BRI )
XSFT9 =3 KPo. ZPo Air-cooling 6 Fig:5 37 Aluminium Heatsink Fig.12
FBHENZ% FIG.1 FIG.2
RSA THERMAL 05
RESISTANCE 08 e ~ B0
CURVE % 0.6 1 |1 =200 z 0.4 {L=140
5 \ | =065 £ o5 DN THL=200
g 04 = 02 OINERU
# NN TN z ORI
e 0.2 “‘-—“"---... == 2 0.1 T "-.: =
=4 I % Eam
= 0 2
0 2 4 6 8 10 12 0 2 4 6 8 10 12
3 =l
Ry /m. s KUEV im. s
FIG.3 FIG.4
0.2 0.25
L HT=200 ) [LU=150
= 015 L=295 % 0.2 " L=230
= AT HL=400 £ =300
£ R 3015 ’
4 01 =
= sy = 041 o
= = ane
T 005 ST % 005 e LT
= ] M = -——— e e &
£ 0 L1 £ 9
0 2 4 6 8 10 12 0 2 4 6 8 10 12
gy fm. s v fm. s
FIG.5
02
LA L=200
- A 1 1{1=260
. 0.15
= \ 1 1=350
= \
o5 0.1
= \\\4
F 0.05 \\‘\“ ~
B M
# TT
= 0
0 2 4 6 8 10 12
FoEv fm. s
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POWER ASSEMBLIES

EREMKLEHE EXTRUDED ALUMINUM AIR-COOLING ASSEMBLIES

FIG.7

FIG.8

100

62.5

98.5

=11

8

e
nﬁ]

100

|
= ]

FIG.10

120

26.5 8

98.3

130

10 1525

P ERRESEERAF

Remarks:All dimensions shown in mm unless stated otherwise

T RRERE RS —REX (mm

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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SEREXSEY  SPECIAL AIR-COOLING ASSEMBLIES

O e R | MERsa | EE(ETH
= NS The  LRATT RESR . Thermal i BUASEM R SMEE
Heatsink Applicable : Air Speed ) Weight : ) .
Type T Number . Cooling Method Resistance ( Heatsink ) Heatsink Material | Outline
ype of Devices DEVIEES eatsin
m/s K/W kG
=)y B FREIM )
LSP6 ! KP;. 2P, Nature-cooling <08 22 Aluminium Heatsink Fig.1
X% FREIM :
S ! KPs ZPs Air-cooling & = e e Aluminium Heatsink g2
Xu& EREIM )
tPower-SA. LSFA ! KPas 2Py Air-cooling 6 <0045 85 Aluminium Heatsink Fig.3
KP(ZP)*****F - X& 1 i
TSFA-1 1 KPas ZPj4 Air-cooling 6 < 0.05 12 Copper Fig.4
TSFA-3 1 KP4+ ZP, X& 6 < 0.044 13 i Fig.5
AN ETA Air-cooling = Copper O-
75331 1 KPy. ZP )& 6 < 0.026 18 i Fig.6
L Air-cooling = Copper O-
[ 7 = [
FI:II:IZR FIG.1
PRODUCT .
DIAGRAM

FIG.3
% ||
uu./* JJ ﬁi—ax
&
i i
FIG.5 FIG.6
| |
] [CR
. o o 2
4 e | el
w putl
& || e !
@ @7; . I
[ w f & 413
65 |24 !

L RAREHERMNK—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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AVAN
I i&l# yxmm $£E1q: LIQUID-COOLING POWER ASSEMBLIES
— s = = = &R = — Il i ?&Bﬂ § "
BE %?ji%f Th:ﬁlj&mier iﬁ;‘ﬁgﬁf REITTH Flow | RsaThermal Resistance | Weight SMEE
e Type of Devices Devices el e L/min K/W kG Outline
T5\A
SS12 1 KP8. ZP8 AN 4 <0018 1.1 Fig.1
Liquid-cooling
5 A
SS13 1 KP9. ZP9 LT 4 <0015 1.6
Liquid-cooling Fig.2
N7TAY .
SS14 1 KPX. ZPX AN 4 <0013 2.2
Liquid-cooling
N7TAY
SS15 1 KPB. ZPB s 4 <0.010 4.4
Liquid-cooling Fig.3
tPower-SA. R '
KP(ZP)estes SS16 1 KPC. ZPC | |\ idresoling 4 < 0.008 5
SS12 SEE 2 KP8. ZP8 | |\ iie oing 4 <0018 1.9 Fig.4
SS13 SEx 2 KP9\ ZP9 | |1 b ding 4 <0.015 2.9 s
SS14 SEE 2 KPXs ZPX | |1 i eooling 4 <0.013 4.1
SS15 SEE 2 KPB. ZPB | |\ it cooling 4 <0.010 8 Fig.6
Eidh=s R~ Dimension
170 H H2 H3 H4 H5 H6 H7 D DI | D2 D3| L L1 | L2 d1 | d2 d3 da
152 | 110 | 65 | 5 | 145 | 245| - | 160 140 | 40 | - | 190 | 20 | - | @13 M3 | 13| @11X14
157 | 108 | 64 | 6 | 150 | 25 | - | 160 | 140 | 50 | 20 | 190 | 15 | 20 | ©13| M4 | ©13| @11X14
198 | 125 | 64 | 6 | 170 | 25 | - | 195 161 | 54 | 20 | 220 | 20 | 20 | @13 M4 13| @11 FA
230 | 158 | 80 | 8 | 220 | 35 | - | 260 | 220 | 80 | 40 | 263 | 20 | 40 | ©13| M4 | @16| @11 7O
I(PF‘,’("ZVE;;f‘,ﬁ;S 230 | 158 | 80 | 8 | 220 | 35 | - | 260 | 220 | 80 | 40 | 290 | 20 | 40 @ ©13| M4 | @16 @11FO
240 | 180 | 65 | 5 | 230 | 245 44 | 160 | 140 | 40 | - | 190 | 20 | - | ©13| M3 | 13| ©11X14
240 | 178 | 64 | 6 | 230 | 25 | 44 | 160 | 140 | 50 | 20 | 190 | 15 | 20 | ©13| M4 | 13| ©11X14
250 | 188 | 64 | 6 | 240 | 25 | 44 | 195 | 161 | 54 | 20 | 220 | 20 | 20 | ©13| M4 | ©13| @11 FO
320 | 248 | 80 | 8 | 310 | 35 | 62 | 260 | 220 | 80 | 40 | 263 | 20 | 40 | @13 M4 | 16| @11 FA
93 MNP ERKESEFRAT ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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RSTWARINZR A  LIQUID-COOLING POWER ASSEMBLIES

FIG.1 FIG.2
1
QGSIHE o
£ : 1k (0} @ &) o
4
= T F n :‘m o
I ot 4R
SQE|
A 7 &
H4 H3 X 4 \r _-[
H2 o1 %:‘]
P ) o
0
FIG.3 FIG.4
5
HT _ 265 H6
¢ == ©
Nig
- a4
Zﬁ - B ! S
T [ I at””
& | & - -
}P( q}j H H W a1 El
" el 02
s ) a1 ] H2 .
H. 0z H
He o [}
H ']
FIG.5 FIG.6
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HT _ 265 H6
[ ] o=
@ Lig
‘:\n o
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alr| @
P | ¢
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Remarks:All dimensions shown in mm unless stated otherwise
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hem

CUSTOMIZED POWER ASSEMBLIES

CHAPTER SIX &

75E CHAPTER SIX ThERE POWER ASSEMBLIES
BSWRINERAM LIQUID-COOLING POWER ASSEMBLIES
— 0
TS BN AT =
ms gnams | HHE BRI ISy i RsaThermal S
Type Heatsink Type o Deviteas BZVices Cooling Method Resistance Outline
L/min K/W
75 A
- 54 .
tPower-sa | 581671245G4C 4 KPc. ZP¢ Liquid-cooling 4 <0.016 Fig.1
*kKkk 75 A
KP(ZP) S SS15-886G6X 6 KPy. ZPy e 4 < 0.020 Fig.2
Liquid-cooling
ERBER FIG.1
PRODUCT
DIAGRAM
g 8| I ! ! |
1 1 L 1] i o

95

1245

il

FIG.2
144
f . -
- &
== | |{i==x
| e
m—— —— i |50] oo |
= = i = £|
[ A : g
886
50 665 40,40 30
i | r —:H]III— -
%‘ 3| S
:{ \ Em—
2 24%913 12XMp4N 2 :Mo4 K2\ 5xp14
= ‘ 81
[50]
80
3 RMEHERMNE—RZXK (mm)
Remarks:All dimensions shown in mm unless stated otherwise
HNPERRESHERAT ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

ms BASBHS THgE ERTTH REAR  WERR 0 MEED R rEE
T ?e Heatsink | The Number Applicable Cooling Irms Trigger Frequency él;etch
yP Type of Devices Devices Method A KV Interface Hz
tPower-SA. Tl BERBERERE M@ B )
KP(ZP)*****F |Commission| =~ ~° | PCT&Rectifier Diodes| Air-cooling | — o000 | <25 <100 Fig1
tPower-SA. T <3 ERREERERE R ) <35 S <100 Fig.2
KK(KP)*****S | Commission = PCT&Rectifier Diodes | Liquid-cooling = Optical fiber = 9
Tl <12 BERPERERE =)y _ <50 e <100 Fia.3
tPower-SA. Commission = PCT&Rectifier Diodes |  Self-cooling = Optical fiber = o
KP*****N E <14 BEREERERE =hy B <50 FeEF <100 Fia.d
Commission = PCT&Rectifier Diodes |  Self-cooling = Optical fiber = o
ERER FIG.1 FIG.2
PRODUCT
DIAGRAM

FIG.3

FIG.4

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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IG CT I}J ggﬁ.{q: IGCT POWER ASSEMBLIES
me HARES | RN BHEAR RS | AR Voo fgEN Sz =aE
T ?e Heatsink | Topological Cooling Power | Trigger Frequency élzetch
yP Type Structure Method MVA A KV Interface Hz
tPower- TE B R it .
SA.C***ML**S Commission SLENPC Liquid-cooling <14 < 2500 <7 Optical fiber < 1000 Fig.1
tPower- T HA BRI HLF :
SAC**B**S | Commission | Half bridge | Liquid-cooling =5 <1800 | =36 Optical fiber <1000 | Fig2
tPower-SA. E I H # EFI o HLF o )
CH¥*H**F Commission H bridge Commission < 5000 =10 Optical fiber Fig:3
tPower-SA. = e = _ Y6t _ '
CHorHF EH icaras SE < 3000 <10 e T Fig.4
FmBExR FIG.1 FIG.2
PRODUCT
DIAGRAM
FIG.3 FIG.4
97 HNPERRESHERAT ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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IUAARIR  gipoLar MoDULES
I ﬁE ﬂ”ﬁﬂ SOFT STARTER MODULES
= s @ 2 Vi@ T, = | n@T, = = A
%‘ie Ioverload(21 S) VDRM/VRRM ij=1 25°C ’1 oms It @Tvimax 125°C 125°C TVimax Welght gt’:ﬁe
s A v KA A% v mQ ' kG
tPower-SA. 4 )
KP3OX 1 BF ) 3060 1800 25 313x 10 0.88 0.2 150 34 Fig.3
Lﬁ;’;’g{;gé:” 1560 1800 14 98 % 10 0.85 0.38 150 1.85 Fig.2
LP&VZ-E{{?’?J 1500 1800 14 98 x 10" 0.85 0.37 150 1.4 Fig.1
Lps’ﬁir{i’ég 1200 1800 10 50 10" 0.9 0.46 150 1.4 Fig.1
LP;’%?(:%'J 3120 1400 26 338 %10 0.86 0.16 150 3.4 Fig.3
Lpﬁ‘ggiﬁ'“ 1680 1400 15 113% 10" 0.85 0.33 150 1.85 Fig.2
oo 1500 1400 15 113x10° 0.85 0.33 150 14 Fig.1
%’;’gﬁﬁj 1200 1400 12.8 81.9x 10 0.87 0.382 150 1.4 Fig.1
FRER FIG.1 FIG.2
PRODUCT
DIAGRAM B3 pug A 2808 % Plug & ZE:0B 1*_1
2-43.7912 g] 2-937%12
)
123 . ‘\ ﬂj
pii] V12720
56
L View B 2 View A lql
365
FIG.3

% Plg A 28X08 "

iewB 3

wo [N

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

505
- 19 -

A
11

MIZ320
—

-
2-837714

E L RREMERMNGE—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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BS

Type

TMTO 185-xx
TMTO 400-xx
TMTC 275-xx
TMTO 260-xx
TMTO 320-xx
TMTC 220-xx
TMTO 800-xx
TMTO 600-xx
TMTC 570-xx
TMTC 330-xx
TMTC 160-xx
TMTC 1000-xx

FmExR
PRODUCT
DIAGRAM

99
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PRESS-CONNECT THYRISTOR MODULES

ITSM VTo
Vor! Vi /
DRMETRAM ™ @T,v&10ms @ Tym
v A KA Y,
5800-6500 185 23 1.45
4500-5600 398 16 1.2
3600-4200 277 6.8 1.15
3600-4200 274 6.5 1.15
3000-3600 325 7 1.03
2400-3600 222 75 0.98
1200-1800 800 32 0.91
1200-1800 600 20 0.88
1200-1800 570 45 0.93
1200-1800 330 10.5 0.87
1200-1800 160 20 0.85
800-1400 1000 29 0.86
FIG.1
WRNscrewing depth) zwo _ $ERK(screwing depth)
AN N\ Max 20
T e S i
i i I e
3
i
10141
92+0.5
[ S— 1
[
= _ L |
H [<H
37 45
FIG.3
17641.5
146312 "j“q 1808
I I 07
- o
7+ 8 =
8 T = B
104
1465 9240.25
2-#13
¢ IEEEL
BN ERRESHERAT

53 Ty Rinsc Rinch
: : SMEE
@ Tym Ivolax Per Chip | Per Chip Outline
mQ © K/W K/W
2.9 125 0.078 0.02 Fig.1
1.05 125 0.045 0.01 Fig.3
1.47 125 0.068 0.02 Fig.2
1.47 125 0.068 0.02 Fig.1
0.97 125 0.068 0.02 Fig.1
1.2 125 0.11 0.02 Fig.4
0.158 125 0.042 0.01 Fig.3
0.27 130 0.065 0.02 Fig.1
1.15 130 0.2 0.06 Fig.2
0.45 130 0.11 0.02 Fig.4
0.27 130 0.065 0.02 Fig.6
0.13 130 0.05 0.016 Fig.5
FIG.2
5 u_ s g 20408
I i N el
by =TE ‘
o I »nT
|
4965 || o '
3-M0
1
Tl
N4
—- & ¢ alga
2 |4
12403
124
15041
FIG.4
M8-6H 18 18 Plug 2.8%0.8
, /
[ 1] T -
= - e
0= : 4-96.5 E
42.5 35 24 7
. |
_| 1eF 1 _%
- ﬁ;‘ =7 ®|]
,$\ 3 o
[ o  J[3
92
115
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FmBExR
PRODUCT
DIAGRAM FIG.5 FIG.6
15 60 60
'I 3IMIZTS A 2808 23 23 2 plug 2.8X08
. —_— ] PR /
] E - =
L El e
- 3-MB 96.5
132
(]7:} 1 /& 1 | e ] [l
- 2-925 L ( f 1 M ==
o Bl \-\ = 27 N S Y
dalo Lo A 7 2 T P P1d
ST Y A\ Z4 £ R - 7 beoooas P. Ej
& =L & 80
94
180
3 RREHE RN E—REXK (mm)
Remarks:All dimensions shown in mm unless stated otherwise
ﬂ%iﬁﬂﬂ REEER THYRISTOR MODULE'S TYPES
NOMENCLATURE

T

M ZERARESBERAE

Zhuzhou CRRC Times Semiconductor Co.,Ltd.

TR AR IR 53

Bipolar power module product

EBEEHRM Circuit topology

TC

TA

TK

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

3

Q!m .

DT

54 76
W 0

Z
&M
BN

M TC 500

NP ERKESEERLE
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RAESEEBE

Repetitive peak Reverse voltages

\ (RRM) ™

=18X100[V]

BESFIIRTR

Mean on-state current

lray=500[A]

100
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I Eﬁﬁ:wgﬁﬂ PRESS-CONNECT RECTIFIER DIODE MODULE FmBER

PRODUCT
DIAGRAM FIG.3 FIG.4
lesm Veo It Ty; Rinsc Rincn . ing depth 17641
= V. / 2 BeRE screwing depth)  2-mi0 R4REscrewing depth)
%‘ge ) Y @T,&10ms @Tw | @T, | Max | PerChip PerChip >'F& Mo B\ Max 20 16412 t 2000
Y % A KA v mQ c KW | KW Az808 T , —
TMDO 300-xx 5600-6500 315 75 0.9 0.8 140 0.07 0.02 Fig.3 ¥ E; il N B
TMDD 280-xx 5600-6500 282 9 0.98 1.05 140 0.085 0.02 Fig.1 = T o o
TMDD 600-xx 3600-4500 634 20 0.95 0.4 150 0.05 0.02 Fig.5 HE 8- 23
TMDO 430-xx 3600-4500 430 12 0.96 0.7 150 0.07 0.02 Fig.3 - EI
TMDO 950-xx 3600-4400 946 29 0.96 0.235 160 0.045 0.01 Fig.4 ﬁ;‘; 0t
TMDD 430-xx 3400-4200 438 13 0.94 0.68 150 0.068 0.02 Fig.2 1 ] -
2 »
TMDD 500-xx 2400-3400 500 13 0.88 0.46 150 0.068 0.02 Fig.2 N /_!_\ | lj’f_\ m| lﬁ|7
_ ~ - 2| _ 1 2
TMDD 320-xx 2800-3400 320 10 0.9 0.65 150 0.11 0.02 Fig.6 8z <o oOT® é . . -@ 234
TMDD 1000-28 2800 1000 32 0.8 0.18 150 0.05 0.008 Fig.8 = T ®
1
TMDO 1200-xx 1800-2200 1200 35 0.81 0.125 160 0.042 0.01 Fig.4 - -
TMDO 700-xx 1800-2200 700 21 0.92 0.17 150 0.056 0.02 Fig.3
TMDD 360-xx 1800-2200 360 11 0.82 0.433 150 0.11 0.02 Fig.6
TMDD 200-xx 1800-2200 200 5.2 0.95 0.65 150 0.2 0.06 Fig.7 FIG.5 FIG.6
TMDD 700-xx 1800-2200 200 21 0.8 0.17 150 0.065 0.02 Fig.2
E0 60
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Remarks:All dimensions shown in mm unless stated otherwise
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NOMENCLATURE

T

BN ERRESHERAT

Zhuzhou CRRC Times Semiconductor Co.,Limited
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Bipolar power module product

EBEZ#RM Circuit topology

12 3 12

3
4
12 1 2
I 76 i
DA DT
2 1

5

S

SYMBOLS

&S Symbols ‘
Frav
frswm
Vio
It

T max
Rinsc
Rinch
Teav
Trsm
Vko
I'e
VRHM

VDRM
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M DD 650

WX EAELR  BIPOLAR POWER MODULE
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POWER ASSEMBLIES

22
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Repetitive peak Reverse voltages
Vpan =22X100[V]

BT

Mean on-state current

lray=650[A]

Characteristics

Mean on-state current
Surge on-state current
On-state threshold voltage
On-state slope resistance

ax.junction temperature

Thermal resistance,junction to case
Thermal resistance,case to heatsink

Mean forward current

Surge forward current
Forward threshold voltage
Forward slope resistance
REOESIREBE Repeti
Repetitive peak off-state voltage

tive peak off revese voltage
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Bureau Veritas Certification

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

M P ER KRS BEH
H"R A A

SHAE CERD ARAT
i Filr

GBIT 19001-2016/I1SO 9001:2015
FRtEA 4 - AR R S T R0 A
MR ERNKEBEARLA

AR T LR L BER, iRk 412000
S dE R M 91430200MA408F 9028
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Certification

CERTIFICATE

awarded o

Zhuzhou CRRC Times semliconductor Co.,LTD
Tianxin High-Tech Park, Shifeng District
412001, Zhuzhou city,Hunan Pravince
China

BUREAU VERITAS CERTIFICATION

confirms. a% an IRIS Certification” approved certification body, that the

Management System of the abave arganization has been assessed and found ta be
in accordance with the

IRIS Certification” Conformity assessment:2020
and based on

1S0/TS 22163:2017
for the activities of Design and Development and Manufacturing
for the scopes of certification. 04 [Power system, drive unit), 19 (Single railway
companents)
Design and development. manufacturing and service of Power Semiconductor and
related products

Certificate valid from: 30/08/2023 Certificate valid until; 29/09/2026"

Current date: 27/06/2023
Certificate-Register-No: CHN-IR - 00D 1824

* oo thut the ssbseqoet survesiance a3t are suxcesstl before e vabity dace o the previoss

(Comtmeson bedy sdeess: TOUR ALTE § PLACE ZAHA IADID C5 40083, 2062 Pars 1 Difess Codts,
France

2023 UNFE A1 dighis reerves
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ZHUZHOU CRRC TIMES ELECTRIC CO., LTD.

Bureau Vartas Cartification (Beiing) Go., Ltd. ceniies ihat tha Management
System of the above organ! has bean audied and found o bo in acoordace
wilh Ihe requiremants of the managemant syslem siandards datatied below

GBI/T 19001-2016/1ISO 9001:2015

Tho atiove e is part of the Management System of the below arganisation

ZHUZHOU CRRC TIMES SEMICONDUCTOR
CO, LTD.

TIANKIN HIGH. TECH PARK, SHIFENG DISTRICT, 412001 ZHUZHOU CITY, HUNAN PROVINGE
CHIN

Unifiad poctal cradt code: 914 30200MALOSEGOXE

Design and development, manufacturing, sales and service of Pawer
micenductor and related preducts.

Coritcats No. GNO4BST3.003
Versian: No.1, lusue dat; 07-12-2023

ol tis centificaes depends an the valdity of the main cecicats

Tha vaid thich expieas on: 28-
122025
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A
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it ot
Bursa Varitys Cenicarion [Saing) Co. L
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Certificate of Approval
AWARDED TO
Zhuzhou CRRC Times Semiconductor Co., Ltd.
Ne.29 Baya Road, Shifer District, Zhuzhou City, Hunan Pravince, 412001, China
IATF Sk YRE2S6

Bureau Veritas Certification certify that the Quality Management System of the above
‘erganisation has been audited and found 1o be in accordance with the requirements of

IATF 16949 - FIRST EDITION
and the applicable customer specific requirements.

Dosign and manutacturing
PERMITTED EXCLUSIONIS]
Hone
PRODUCT(S) DELIVERED
Power Semiconductor Bavices.
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Date Of Certification: 13.09-2023

Date Of Expiration: 12-09-2026

IATF Certificate N': 0483275

Bureat Vertas Certification Cerificate Ho: CHO46093-1 - IATF Revision; 1

Fax Burewy s Cetification Holding, Towr ALTO, 4 place oes » Faance
(T official document s  English, Ay trasslations of this documant shall ba wied for reference el )

IEC QUALITY ASSESSMENT SYSTEM {IECQ)
covaring Electronic Components,
Assemblies, Related Materials and Processes

i Forniss ang demis of e IECT Vel w iseg o
|IECQ Certificate of Conformity
Hazardous Substance Process Management
IECQ Certiicate Mo  IECQ-H LCIE 23.0018 Esue M. 2 Stalus. Curent
Supersedes: fo Lol bssue Date: 20231210 O Issue’ 200012110
OLT95359 Expirabon 20061209

Applicabie ta!
+ European Directive 3011/65/EL (RoHS = Resbiction of ihe use Of certain Hazardous Substances) in

Zhuzhou CRRC Times Semiconducior Ca., Lid.
Tharxin pigh-Tech Park, smvgmqmmow Hunan Frovnce

H-m
mmmmmmmmmmmm applicadit requIements fof IECQ
approval which e Bisic Rules IECQ 01 and Rules of Procedure
!:QOM'\!WWWWMWPNWI!ﬁMw!MWb

. . Hazardou

This Certificate s appicable i all slectronic . mxsembiles, relaled muterials and
peocesses for the scope of actwilies:

Design and deveiopment, Mmanufacturing, sales and senvics of Power Semicanductor and related products

Issued by the Certiication Body: LCIE Bureau Veritas
33 avenue. G GENeral Lecker
92260, Fomenay aux Rases .
France [
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Appendix to the Certificate of Approval
AWARDED TO

Zhuzhou CRRC Times Semiconductor Co., Ltd.

.29 Boya Road, Shifeng District, Zhuzheu City, Hunan Provinee, 412001, China
IATF USI: YRE256

REMOTE SUPPORT FURCTION{S)

Tnurhau CREC Times | Busiding B1, Tiarusim igh=

| 5 plant.

[ T AGRESE £ — |
Gontract Rievse, CUstomes Service, |
7, Purchasing,
Znurhou CRAC Times | e e | Maman fesousce, Poily Making Sales, |
semicondictor o, Lod ime | oy e | ol st ansqement, el |
3 plan £ nent, i

Pravinioay 412007 Chine mw Finance, erkﬂiug. sumql:
Pian

| Tech Park, Shifeng District,
| abes City, Hunan
Bgwivin, 41300¢

semiconductar Co., LA Line Latxeatory

Date Of Certification: 13-09-2023

Date Of Bxpiration: 12-09-2026 -

IATF Certificate N': 0483275

Bureau Yerftas Certification Certificate Ho: CNO46093-1 - IATF Revision: 1
For Buwws Veritas Cortfcation Feldin  Tout ALTG), 4 place 06 saicre, 71400 COURBEVEHE - France

T otficul document i i English. Any traeatations of this document wall be ased for seferance oely. |

n

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.





