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FAF], FMICAFEFIRN T SUBARBA S AL, 200852488 T+ Zhuzhou CRRC Times Semiconductor Co., Ltd. is a subsidiary of CRRC Times Electric, a joint-stock company under
WIREFY BT AR, WY+ REFRRNT 8187, ERAERDHFE CRRC (its predecessor and parent company — CRRC Zhuzhou Institute Co., Ltd. was founded in 1959). The company
BYEBATNERRE. IGCT. IGBT K SiCa+ REAMH AR IDM(EERILIT has specialized in power semiconductor R&D and industrialization since 1964. Following the strategic acquisition of
FIE) WA REAL, BETH &I SHEIE—EREE— N — R AT UK's Dynex Semiconductor in 2008, and over a decade of continuous investment and platform upgrades, it has
Wi, AR A E IR, WL . RS E R B F MR FS emerged as one of the world's few leading IDM enterprises mastering core technologies of high-power thyristors,
RS B R 7S |GCTs, |GBTs, SiC devices and modules. Boasting a complete industrial chain (chip design & manufacturing, module
packaging, testing, application),the company strives to be the preferred supplier of power semiconductors for rail
transit, power transmission and distribution, new energy, vehicles and power generation.
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Employees Engineering employees Overseas employees Doctors

2021
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2009 2017 | moee 2024
R IR B AL~ EAESR IGBTHEN S 2475 (e:r?wn;gye;idegﬁtg r?r:csxicvhesof
AR GBT IR LS 1018 SICP£ e AR HitialT Bafidiatedl s redtablisti FRERESIR B = LA RIR TR
articipated in establishing R .
Guangzhou Qinglan Era Semiconductor Co., Ltd. ENFLIERITER™
6-inch bipolar device production line IGBT has entered the Barded e e of & ——
9 4 and China’s first high-power altomolive Sector Wariee Sie Hie bl SIsen gl Yixing production line officially operational
I ‘ i o The SIC production line has for Medium & low-voltage power device
IGBT module packag{ng line hav_e been completed commissioning and e ! tg p
w constructed and put into operation commenced trial operation industrialization projec
FHAARIR L SERA

Initiated R&D of high-power semiconductor 2 O I 4
technologies

85T IGBT S ELGERIR ™
ESRERAYERE I F AR

Completion and commissioning of the
8-inch IGBT wafer line

2022

ZHRAIRPEIISORE, 21878 111.2127T
R SRS EMZASEE [ SRR ER

National Energy R&D Center for High-Power
Power Electronic Devices

Implementation of Phase Ill Plan with a total
investment of RMB 11.12 billion

Approval of National Key Laboratory of Power
Semiconductors and Integration Technology

2008 2019 2025

HMIDynex AT T5% B9 SRS =
H YNEX/AE) oHIRE R 2ﬁﬁﬁ??i§{tf;1¢ﬁﬁﬁ%\\\? RIS LS T
Acquired Dynex 75% shares SRISUEUNEH+ SHBIRAR) BRNF=ERIERITE R

2mEEDynex100%

IGBT3# N8 3038 <7t The Zhuzhou production line of the

FHASICIR AR, RO2EA LTI HF Established Zhuzhou CRRC Times Medium and Low-Voltage Power Device
Semiconductor Co., Ltd. Industrialization Project was officially
. . o commissioned and put into operation
IGBT enters the rail transit sector Participated in establishing

Intelligent Power Semiconductor Co., Ltd.
Initiates SIiC technology research with

support from the 02 Major Special Project Gained 100% full control of Dynex
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Zhuzhou CRRC Times Semiconductor Co., Ltd.
R&D Center, Marketing Center
8-inch SiC Device Industrialization Base

8-nch IGBT Industrialization Base

6-inch Bipolar Device Industrialization Base
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Yixing CRRC Times Semiconductor Co., Ltd.

Industrialization Base for Medium and Low Voltage Power Devices
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r‘-')‘l‘l Guang Zhou
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Guangzhou Cyan Times Semiconductor Co., Ltd

IGBT Module Assembly Line for New Energy Vehicles

[

ﬁiﬂ Wu Han
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B SZE IGBT 4444

Intelligent Power Semiconductor Co., Ltd.

IGBT Module Assembly Line for New Energy Vehicles
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BET TR SRRl (R
Dynex Semiconductor Co., Ltd.

Lincoln R&D Center for Power Semiconductor

6-inch Power Semiconductor Device Industrialization Base
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IGBT & FRD MODULES DIODES & THYRISTORS POWER ASSEMBLIES

S EIGBTAE o 11 B TURIAZREA N - BT
HV IGBT MODULES RECTIFIER DIODES BIPOLAR POWER ASSEMBLIES
';‘E\,$|GBT$§$§ .......... 16 EEEH‘;J’-!EA: N oY) IGCTIJJ$2H15F ........... 97
AUTOMOTIVE IGBT MODULES THYRISTORS IGCT POWER ASSEMBLIES
EERIGBTHIR - 2] BB AR o T2 G
PRESS-PACK IGBT MODULES FAST DIODES BIPOLAR MODULES
SREMEIGBT 4R - 25 i T

MV&LV IGBT MODULES FRD PRODUCTS

TO SIg§ft o 27 Y ‘

POWER DEVICES

FRD*%Q& I X

FRD MODULES

IGBT B2 FRD:&H SiCithr ReAsR SRR W E FREFZSIRE

IGBT CHIPS & FRD CHIPS SiC CHIPS & MODULES IGCT QUALITY SYSTEM & ASSURANCE
IGBIaR fy sesssmnssniss 03 SiC SBD i+ 39
IGBT CHIPS SiC SBD CHIPS
FRDIE T oo 04 SiC MOSFET:t 5+ 41
FRD CHIPS SiC MOSFET CHIPS
SiC*ﬁiR B Y. V. |
SiC MODULES
TO SiC 25 - 45

TO SiC POWER DEVICES
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et
| IGBT &/ IGBT CHIPS | FRD & H FRD CHIPS
o A T ER A AT Y — peana . N e o =] - oy . N e SN I .
L FEIGBTE A RABMIHTIISHT L ARDERA, AARSERIE ST X RENRS, 121 iR FREFRDTH RAZHEH SETA A, AR RS BRESTRREURRINENER, = 0%
PRODUCT e S PRODUCT i S
7 - Ee - SEIE. N <\ 2 3
INTRODUCTION = AnE & 150V-1200V BB £, 40A-375AB T E e Z750V-1200VEE[E. 30A-375A R SEEL
CRRC's IGBT chips adopt a design combining fine trench cell structure and soft punch- CRRC's FRD chips adopt lifetime control and thin wafer technologies, featuring low on-
through technology, featuring low on-state loss and switching losses. The product range state loss, low switching losses, and soft recovery. The products cover a voltage range of
covers voltages from 750V to 1200V and currents from 40A to 375A. 750V-1200V and a current range of 30A-375A.
= NAFEd = i i 3 .
Tt =) A& Trench Gate (EFaSint=d Low Switching Losses iz S s ] Soft & Fast Switching
CHARACTERISTIC CHARACTERISTIC
— " : i, -
REFE Soft Punch Through el Soft Turn Off ERERK Positive Temperature Coefficient
=iz 40 = +38 = o N 5
RSB Low On-State Loss BLEER  Tynacl175°C SHE Easy Paralleling
BIEER Tma=175°C
. Versan @25°C
I /Size /2 I V / l Tima
=% /Product AR [Technology = < 60AN [N e = s
mm v A v V. pA  nA  °C V;@25°C
: . R [size Ve Lo @ Iy T
TIO75TESA9S0 5"-TMOS 10.4589.958 750 | 200 | 105 | 170 | 6.0 2 100 150 7= & /Product A /Technology 60A Jnom !
TIO75EEUC6S0 7.5"-STMOS+ 12.96.9 750 | 250 | 092 | 134 | 6.0 2 100 175 mm v A v pA °C
TIO75EESA8SO 7"-STMOS 10.5"8.0 750 | 250 | 100 | 140 | 6.0 2 100 | 175 TFO75HLS95S3 5" FRD 9.1'5.34 750 200 115 1.60 2 175
TIO75EEUB8SO 7.5"-STMOS+ 11.2*8.9 750 | 315 105 | 140 | 6.0 2 100 175 TFO75TLSASS1 6" FRD 10.4°5.3 750 275 1.10 1.60 7 175
TIO75SESBAS1 7"-STMOS 11.2*10 750 | 315 090 | 140 | 6.0 2 100 175 TFO75ELS9550 75" FRD 9.5%5.4 750 315 1.20 1.90 2 175
TIO7SFESBAS2 6"-RTMOS 11.1*10 750 | 315 | 095 165 6.0 2 100 175 TFO75ELSB5S0 75 FRD 11.1*5.4 750 315 1.10 175 2 175
TIO7SEESBAS2 7.5"-STMOS+ 11.2*10 750 | 315 | 100 | 120 @ 6.0 2 100 | 175 TFO75SLSB5S1 7" FRD 11.1*5.4 750 315 1.10 1.95 2 175
TIO75SESCISO 7"-STMOS 12.9%9.27 750 | 375 | 090 @ 135 59 2 100 175 TFO75ELUC5S0 7.5" FRD 12.5%9 750 350 1.10 1.70 2 175
TRO75SESGBSO 8"-RCMOS 1627112 750 | 400 | 100 | 2.05 | 63 2 100 | 175 TFO755LSC650 7" FRD 12.1'6 750 375 1.05 1.70 2 175
TIO7SEEUEASO 7.5"-STMOS+ 14.8"10 750 | 415 | 084 | 122 | 6.0 2 100 175 TFO75ELSATSO 75" FRD 10.5*7.0 750 375 1.10 1.70 ? 175
TIO75SEEUCCSO 7.5"-STMOS+ 12.9*12.5 750 | 450 | 0.83 | 129 | 6.0 2 100 175 TFO75ELUD5S0 7.5" FRD 13.4°5.5 750 400 1.05 1.65 2 175
TIO95SMSTTHS 7"-STMOS 7.177.1 950 | 100 | 150 | 2.00 @ 55 2 100 175 TFO75ELUC8SO0 75" FRD 12.9%5 750 550 1.00 1.80 2 175
TI095SMS99H6 7"-STMOS 9*9 950 | 200 | 135 180 55 2 100 | 175 TF095SLS55H5 7" FRD 5353 950 100 1.70 2.30 2 175
TI095SMS99S6 7"-STMOS 9*9 950 | 200 | 100 | 145 | 55 2 100 175 TF095SLS5555 7" FRD 53*5.3 950 100 1.40 1.55 2 175
TI120SES33L6 7"-STMOS 3.3%33 1200 | 10 / 157 | 6.0 2 100 | 175 TF120SLS23L5 7" FRD 3923 1200 10 / 1.70 2 175
TI120SES44L5 7"-STMOS 4545 1200 | 25 / 156 6.0 2 100 175 TF120SLS4250 7" FRD 4.0%2.7 1200 25 / 1.38 2 175
TI120SCS55L5 7,-STMOS 4.8%4.8 1200 35 / 1.60 6.0 2 100 175 TF120SLS44S0 7 FRD 4*4.1 1200 35 / 1.50 9 175
TI120SCS6650 7"-STMOS 6.1"6.6 1200 50 / 150 6.0 ) 100 | 175 TF120SLS3550 7" FRD 5.4*3.8 1200 50 / 1.18 2 175
TI120SMST7S0 7"-STMOS 7474 1200 75 / 132 60 2 100 | 175 TF120SLS55S0 7" FRD 5.5*5.3 1200 75 / 123 2 175
TI120SMS97S0 7"-STMOS 9.8'7.5 1200 100 / 130 6.0 2 100 175 TF120SLS7550 7" FRD 754 1200 100 / 1.30 2 175
TI120TESETHO 5"-TMOS 14.5*7.4 1200 110 | 135 | 175 | 6.0 2 100 | 150 TF1205L58450 7" FRD 8.2*4.1 1200 100 / 153 2 175
TI120SESA6H1 7"-STMOS 10.7*6.7 1200 | 140 / 183 | 58 2 100 175 TF120HLS77S1 5" FRD 22 1200 110 1.50 1.90 2 175
TI120TESEAHO 5"-TMOS 14*10.9 1200 | 150 | 135 | 175 | 6.0 2 100 | 150 TF120SLS94H0 7" FRD 9.4*4.1 1200 140 / 2.38 2 175
TI120FESEAHO 6"-RTMOS 14*10.9 1200 | 200 | 115 | 175 | 62 2 100 | 150 TF120HLS99S0 5" FRD 9.2%9.2 1200 150 136 1.85 2 175
TI120TESFCHO 5"-TMOS 15912 1200 © 200 | 110 | 170 @ 62 2 100 | 150 TF120SLSB5S0 7" FRD 11.15.6 1200 200 126 1.95 2 175
TI120FESB9SO 6"-RTMOS 11.1'9.7 1200 200 110 168 @ 6.0 2 100 | 150 TF120HLSC8S1 5" FRD 12.2*8.1 1200 200 126 1.80 2 175
TI120SESBIS1 7"-STMOS 11.1'9.7 1200 © 200 | 115 | 155 | 6.0 2 100 | 175 TF120TLSAASO 6" FRD 10.8*10.8 1200 300 1.05 1.80 2 175
TI120SESGBSO 7"-STMOS 16°112 1200 | 300 | 095 | 145 6.0 2 100 175 TF120SLSBBS5 7" FRD 11.3*113 1200 335 112 1.90 2 175

03 HNRERRESBRDERQE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD. ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD. HNPERRESEROEBRAE 04
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Fﬂ,—ﬁ IGBT i IGBT CHIPS Fﬁ;ﬁ FRD &H FRD CHIPS
PRODUCT PRODUCT
DIAGRAM DIAGRAM
TIO75TESA9S0 TIO75FESBAS2 TFO75HLS95S3 TFO75TLSA5S1 TFO75SLSB5S1
5340 5300 5400
10458 1600 | 5% 4580 4900
_ — 8714 Z/
2247 924 10000
TFO75TLSC5S0 TF120HLSC8S1 TF120HLS99S0
TI120TESFCHO TI120TESCCSO
5900 8100 9200
5198 7000 8000
15900 12600
I=l (111
= = <
1360 850
TI120FESB9S0 TI120FESGBSO0 TF120TLSB5S0 TF120TLSAASO
1600 e 5600 10800
—_— 9750
9700 W
KERALRK ESELIUMRTES
Unit: pm Unit: pum
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IGBT & FRD CHIPS

IGBT &% IGBT CHIPS
EBJE /Voltage
075 750V B 1€ & B2 /Chip length & width
120 1200V 0.9 9.0-9.99mm
170 1700v A 10.0-10.99mm 55 / serial NO.
BN SRR ARAR B 1LO-A1.99mm R 10
Zhuzhou CRRC Times Semiconductor Co., Ltd. ‘ 5:9 HURAR

T |1

075

FES

BA

S 0

RN ER A SERIDBRAE

KA [Type AR [ Technology $3HE / Feature
I IGBT P 4"DMOS S |#nERR Standard
R RC-IGBT T 5"TMOS H |&4MkRk High Frequency
F 6"RTMOS L |{E$FERR Low loss
S 7" STMOS R |#ZFhR Rail
E 7.5"& 8" ST+/RC
N 9" SJMOS
¢ prab=shi
E i
M RO
S Al
U Au
e Cu

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

IGBT & FRD CHIPS

IGBT % FRD & F

CHAPTERONE %—%&

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

MNP B SRR B RAT

L= RLTT:): FRDE  FRDCHIPS
NOMENCLATURE
EBE / Voltage
075 750V G H 1K & BT /chip length & width
120 1200V 9 9.0-9.99mm
A 10.0-10.99mm F5IS [ serial NO.
[ RS aRnaRLs | B LB b AT
Zhuzhou CRRC Times Semiconductor Co., Ltd. 5-9 AR
KA [ Type A [ Technology Y31 / Feature
F | FRD H 5"FRD S [t Standard
T 6“"FRD H |E4f High Frequency
S 7"FRD
E 7.5"ST+FRD
H B ME Single Buffer
L Z%FE Multi-Buffer
S Al
u Au
G Cu
121198
SYMBOLS %%ﬂ}z RAIREBE Collector-Emitter Voltage
Vcs/sm SRR - REVRIBAEBE Collector-Emitter Saturation Voltage
Ve itk - K5V RS ERE Gate-Emitter Threshold Voltage
Il SRR - RERIRETR Zero Gate Voltage Collector Current
loes R - REIIRIE R Gate-Emitter Leakage Current
Ve “RERABE Diode Reverse Voltage
Ivom RME R Nominal Current
Ve ZIREIERBE Diode Forward Voltage
Ie ZIRERERER Diode Reverse Leakage Current
Tumax BRALIEER Max. Junction Temperature

08
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POWER SEMICONDUCTOR PRODUCT GUIDE
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PRODUCT
INTRODUCTION

i

CHARACTERISTIC

S Type

TIM800DDM17-TSA000
TIM1200DDM17-TSA000
TIM250PHM33-PSA011
TG450HF33X1-TSA000
TIM500GDM33-PSA011
TIM1000ECM33-PSA011
TIM1000NSM33-PSA011
TIM1500ESM33-PSA012
TIM1500E2SM33-PSA012

TG1600HF33P1-TSA000

TIM1600N3SM33-TSA000
TIM2400E3SM33-TSA000

11

5”& CHAPTERTWO IGBT % FRD #3R

= IGBT &R HV IGBT MODULES

KAPEFMNADMOS T HEANRTMOSE Fr, B RS EBER. SKUH T ERER BN S
HERER R 2RI miEZE3300VECS00VEEEE, HEMNBREN REZT, EAFEMIT
BXRZ 17 7= an R A AL B BYAISICEARFIAIN AT #R A4 R ST S T AL, TEFVEIE DO RABER (LA
HEFERESEAAREMS, IR EMERIMKERETHNIRER EMHENATE
FIHE SRR FEA B FHNIE B TUHA E AT R LSRR B o

It adopts CRRC's 4th Generation DMOS™ and 5th Generation TMOS chips, featuring ultra-
low on-state voltage drop, soft turn-off, positive temperature coefficient, and easy parallel
operation. Covering 3300V to 6500V, the series offers flexible packaging and circuit
structures, suitable for various parallel applications. Packaged with thermally matched
AlSiC substrates and AIN liners, it excels in reliability (thermal cycling, power cycling,
mechanical shock), meeting demands for frequent starts and long-distance operations. It
has been mass-applied in rail transit (electric locomotives, high-speed EMUs, subways)
and other high-power frequency converter fields.

RSEER Low Vegsan

High Short Circuit Capability

e sk
=y Sl

ERERNBE Vee(sany With Positive Temperature Coefficient

BB R AEIR e High Power And Thermal Cycling Capability

Ie Vessnn [ HEEIMEZ Assembly Outline
@T. Vees feqn @/ Tum Rinsc et fav] R~ gézzﬂ
A ¢ &T=255C @Tun Code Dimensions Material
°c v A v ml | °C K/W / mm /
1200 75 1700 | 1600 | 23 | 560 | 150 = 0.018 DD | 140x130x48 | AISIC
1200 75 | 1700 | 2400 | 172 | 1327 | 150 @ 0.012 DD | 140x130x48 | AISIC
250 100 | 3300 | 500 25 | 1375 | 150 | 0.048 PH 140X73x38 | AISIC
450 95 | 3300 | 900 25 | 1695 | 150 | 0.031 X1 | 144x100x40 | AISIC
500 100 | 3300 | 1000 | 24 | 2850 | 150 | 0.024 GD | 160x130x38 | AISIC
1000 95 | 3300 | 2000 | 2.1 | 6500 & 150 & 0.012 EC | 190x140x38 | AISIC
1000 95 3300 | 2000 | 24 | 5770 | 150 @ 0.012 NS | 140x130x38 | AISIC
1500 95 | 3300 | 3000 | 24 | 8020 @ 150 | 0.008 ES | 190x140x38 | AISIC
1500 95 3300 3000 | 2.6 | 7800 150 = 0.0084 = ES | 190x140x38 | AISIC
1600 | 60@TF | 3300 | 3200 | 22 | 8090 | 150 gi%}% PCU | 278X226.3X56 /
1600 | 100 | 3300 3200 & 2.6 | 7300 | 150 | 0.01 NS | 140x130x38 | AISIC
2400 | 100 | 3300 | 4800 | 2.6 | 10950 @ 150 | 0.01 ES | 190x140x48 | AISIC

PRI ZE R SHARR (B PR AE) ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

IGBT & FRD MODULES

RS Type

TIM800XSM45-PSA011
TIM800XSM45-PSA012
TIM1000XSM45-TSA000
TIM1200ASM45-PSA011
TIM1200ASM45-PSA012
TIM1200ESM45-PSA011
TIM1500A2SM45-TSA100
TIM1500A2SM45-TSA000
TIM250P2SM65-PSA011
TIM500XSM65-PSA011

TG750HF65P1-S300

TIM750ASM65-PSA011
TIM1000A2SM65-TSA000

P RER
PRODUCT
DIAGRAM

IGBT & FRD MODULES IGBT & FRD #&1R CHAPTERTWO #$—-%
I Veesan Eo $2E5MFZ Assembly Outline
@r, Vies lerm @/ = Tusm Rinscicer FAWC] R~ gézzﬂ'
A £ &T.=25°C @Tum Code Dimensions Mool
g Vv A Vv mJ 9g K/W / mm /l
800 85 4500 1600 23 9425 | 125 0.013 XS 140x 130x 48 Alsic
800 80 4500 1600 2.7 7800 125 0.013 XS 140 X 130 X 48 AlSIC
1000 90 4500 = 2000 = 2.94 | 11220 150 | 0.0128 XS 140 X 130 X 48 Alsic
1200 85 4500 2400 23 14060 = 125 0.008 AS 190X 140x 48 AlSiC
1200 80 4500 2400 2.7 13400 = 125 0.008 AS 190 X 140 X 48 AlSic
1200 85 4500 2400 2.3 14060 125 0.008 ES 190X 140x 38 AlSiC
1500 80 4500 3000 3.04 | 18209 | 150 0.008 AS 190 X 140 X 48 AlsiC
1500 80 | 4500 3000 2.6 15290 | 150 0.008 A2 190X 140x 48 Alsic
250 80 6500 500 42 5034 | 125 0.026 P2S 140X 73x48 Alsic
500 80 6500 1000 3.1 | 10427 125 0.013 XS 140 X 130 X 48 Alsic
750 | 60@TF | 6500 | 1500 = 2.6 | 13624 125 gt?f(f% PCU | 278x226.3X56 /
750 80 6500 1500 3.0 14280 125 | 0.0085 AS 190X 140X 48 AlSic
1000 80 6500 2000 245 21132 150 0.008 AS 190 X 140 X 48 AlSiC
=[E IGBT ##3® HV IGBT MODULES
AS DD
61,2 61,2 55,2 _
11,85
T | - I_H - |
1
T T
190
6xM8 171 8xd7
57 _
1
'ﬁ\ 9 | & )
Ii; sl @
@[E@ s H 7
133 F
B B
A
"
oA =0 > E
3xMd 4. 59,2 16 20
o1

@ 7@ 150
(&
]

8(E) 6(E) 4(E)

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

5(E)-

2(0)

|
- -

607y A_-1©

7@

| ';_4 10(E)
30 4®

A RAPERE RIS —RER (mm)
Remarks: All dimensions shown in mm unless stated otherwise
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5% CHAPTER TWO

=E IGBT #3%  HV IGBT MODULES

EC

IGBT % FRD #&3R

ES

IGBT & FRD MODULES

é 6XM8

&)
\8X 97
7 5(A)
y
©4(K)

FS

il
# I8

300 l 9(0) 7(0 18 (©)

%

4xMB\ 57

NP ERAFE SHRHBRAT

=)

o/ | B8998
29,5 43

45 47

1€ 2(C2)

7<E17—j h 10(C2)
s@n | f +fjko 9(62)
5 (cﬁ*l - 8(E2)

3(C1)  4(E2)

RS A S — REK (mm)

Remarks: All dimensions shown in mm unless stated otherwise

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

IGBT & FRD MODULES IGBT % FRD fik CHAPTERTWO =%
FRER &I IGBT 832 HV IGBT MODULES
PRODUCT
DIAGRAM
NS P2s
61,5
ETVR
i ] |
L
© T ‘I‘ | T\‘ L ]\
W T
i f
140
130 124
m - 114 - 0| q}})
: -A
) D T = d
‘ &\J 4 g == i{@ 5 e
L @ @_
] [ &
I T 1 2 28 ‘ 4307
T ) | 174 |19 a4 | 4
[o]||[[¢)
| CESES 5(0)
3 30
IR @ —
2/ _ 10,65
L 488 1(6)
o)
PH X1
1(€1/02)
2(cD 3(E2) ,
7(2)
é ) 70
&t -
9(E)
R
8 . n 5—
S R N
6(E) )
10:NC
17..30 __30 __27 .
35 g ]
= ll.d‘:._m ?—: B
= B\ '
T X%
R§ o L‘-J @ @ ERH- 20
8 70
S O-°
: — Y
o7/ | 38
124 <
) 140 S [ #) 3,4(E/0)
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FEmiTéa
PRODUCT
INTRODUCTION

iR

CHARACTERISTIC

BS
Type

TG1000HFO8L5-S5A01
TG500FF08L7-S5A13
TG500FF08L7-S5A15
TG600FFO8L7-S5A13
TG600FFO8L7-S5A15
TG800FFO08L10-S5A11
TG450HF12M1-S3A00
TG600HF12M1-G3A00
TG900HF12M1-S5A00
TG1000HF12M1-S5A00

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

1000
500
500
600
600
800
450
600
900

1000

IGBT & FRD MODULES IGBT R FRD £ CHAPTERTWO #”&

AUTOMOTIVE IGBT MODULES

iS% IGBT #51R

KAREERA.CHREABETH, AR REE RAXGE. S LA RS~ AR
BAOLEIR, EAB MRS ML ZR T miE400AZ 1200ABFEE, BRRERFIRE
250kWEBHTE Ko A & RIEITIRFERL, MR RENR R B E. FERIEA . & BE1T ReV AR F
TR ~mEtt BN AT et RB S ESNH.

Adopting CRRC's 6th Generation and 7th Generation fine trench chips, they feature high
current density, low switching losses, and high operating junction temperature. Equipped
with direct water-cooled substrates and high-performance thermal conductive materials,
the series covers a current range of 400A-1200A, with a single module capable of meeting
the requirements of 250kW motors. Boasting low operating loss, they suit automotive
operating conditions such as rapid start-stop, steep slope climbing, high-speed driving,
and vibration. The products have been mass-applied in new energy electric vehicles.

RSB ERE Low Vegsan
A B R Low Inductive Design
RFFXIRFE Low Switching Losses
BINERE High Power Density
ELFER High Operating Junction Temperature
: ” z B9
g oty 2l Assembly Outline
V. / T thJCIGBT
@Tc ces | lerm @l vim K58 R HirtEl
(5 B4R @Tum Code Dimensions Base Material
AT &T=25°C
°C Vv A Y mJ °C K/W / mm /
100 750 | 2000 1.10 60 175 0.07(JF) E5 110X 63%25.5 Cu
350A@25 750 | 1000 1.70 354 175 | 0.222(JF) L7 84Xx107.8X26.36 Cu
350A@25 750 1000 170 | 354 | 175  02220F) LT | 84x107.8x26.36 Cu
375A@85 750 1200 140 | 348 175 0.1590F) L7 | 84x107.8x2636 Cu
375A@85 750 | 1200 1.40 34.8 175 | 0.159(JF) L7 84Xx107.8X26.36 Cu
450A@85 750 | 1600 1.20 63.6 175 | 0.141(JF) | L10 218X69x30.35 Cu
100 1200 | 900 1.65 142 150 0.052 M1 151.8%X62x20.8 Cu
100 1200 1200  1.85 171 | 150 0.049 | ML | 151.8X62x20.8 Cu
100 1200 1800  1.45 281 | 175 0.052 | ML | 151.8X62x2038 Cu
80 1200 | 2000 2.05 413 175 0.0351 M1 151.8%X62x20.8 Cu
HNRERRESERPERQE 16
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5% IGBT #83®  AUTOMOTIVE IGBT MODULES Flﬁ':,j_; 5% IGBT #83®  AUTOMOTIVE IGBT MODULES
PRODUCT
DIAGRAM
I Vessy o HIRIME . SO S2
Assembly Outline
= T, Vees | legm Tum | Renscicer . iy
%:_E (S@;§ ;* ek @Tiam g‘:fii Dim};\:;rions Bas% ﬁl\ﬁiﬁial
A AT &T =25°C

G v A Vv mJ °C K/W / mm 7
TG400FF08S0-S4A00 400 65 750 | 800 1.30 445 | 150 0.12 S0 140X 113%21 Cu
TG400FF0852-S3A11 400 60 750 = 800 1.70 50.5 | 150 | 0.165(JF) | S2 140X 112x29.6 Cu
TG500FF0852-S5A10 500  375A@60 750 = 500 1.30 681 | 175 0.15 S2+ | 140x113x30.95 Cu
TG420FF0852-S5A00 420  200A@75 750 @ 840 1.10 2718 175 | 0137 | S2+  140x113x30.95 Cu
TG560FF08S2-S5A13 560 | 375A@65 = 750 | 1120 1.20 41.1 | 175 | 0.196(JF) | S2+ = 140x113x30.95 Cu
TG650FF08S2-S5A02 650 80 750 | 1300 1.10 56.5 175 | 0.205UJF) S2+ | 140Xx113X30.95 Cu
TG650FF0852P-S5A13 650 | 375A@75 750 | 1300 1.25 422 150 | O.ITT(JF) & S2+  140x113x%30.95 Cu
TG8OOFF0852-S5A03 800 375A@75 750 | 1600 1.10 402 175 | 0.12(JF) = S2+  140x113x30.95 Cu
TG600FF08S3-S3A01 600 65 750 | 1200 1.55 70 150 | 0.12(JF) | S3 | 154.5X126.5%X32 Cu
TG600FF0853-S5A02 600 80 750 1200 1.10 37 | 175 | 0.16(JF) | S3 | 154.5x126.5%x32 Cu
TG600FF08S3-S5A12 600 300A@100 750 | 1200 1.15 393 | 175 | 0.165(JF) | S3 154.5X126.5%32 Cu
TG660FF08S3-S4A03 660 80 750 | 1320 1.20 66.1 175 0.08 S3 | 154.5X126.5%32 Cu
TG680FF0853-S5A02 680 | 375A@85 | 750 | 1360 1.15 482 | 175 | 0.155(JF) | S3 154.5X126.5X32 Cu
TG680FF08S3-S5A03 680  375A@80 750 | 1360 1,115 482 175 | 0.155(JF) S3 154.5X126.5X32 Cu
TG680FF08S3L-S5A02 680 | 375A@85 | 750 | 1360 1.15 482 | 175 | 0.155(JF)  S3 154.5X142.5X32 Cu
TG8OOFF08S3-S5A15 800 450A@100 750 | 1600 1515 441 | 175 | 0.105(JF) [ S3 154.5X126.5X32 Cu
TG820FF08S3-S4A11 820 80 750 | 1640 1.20 66.1 | 175 | 0.12(JF) = S3 | 154.5%X126.5%X32 Cu
TG820FF08S3-S5A01 820 65 750 | 1640 1.15 62.5 175 | 0.12(JF) = S3 | 154.5x126.5%32 Cu
TG820FF0853-S5A12 820 450A@100 750 | 1640 1.15 576 | 175 | 0.128(JF) = S3 154.5X126.5X32 Cu S2+
TG820FF08S3L-S5A12 820 450A@100 750 | 1640 L5 576 | 175 | 0.128(JF) = S3 154.5X142.5X 32 Cu
TG820FF08S3P-S5A12 820 450A@100 750 | 1640 1.15 576 175 | 0.128(JF) = s3 154.5X126.5X32 Cu .
TG820FF0856-S5A12 820 450A@60 750 | 1640 1.10 30 175 | 0.I2(JF) @ S6 137X 102%33.32 Cu Bl i o 3 g 182597
TG820FF0856-S5A12 820 100 750 | 1640 1.20 62 | 175 0.1 S6 139%92%33 Cu o g i
TG950FF0853-S4A01 950 95 750 | 1900 1.20 66.1 175 | 0.10(JF) = S3 | 154.5X126.5X32 Cu ol [ = }5_‘ 0 =
TG950FF08S3-S5A01 950 95 750 | 1900 115 62.5 175 | 0.10(JF) = S3 | 154.5X126.5%x32 Cu o [[7 o . = 7 @]
TG950FF0853-S5A12 950 450A@100 750 | 1900 1.15 576 175 | 0.096(JF)  S3 154.5X126.5X 32 Cu - oo\ % 8 006
TG950FF08S3L-S5A12 950 450A@100 750 | 1900 1.15 576 | 175 | 0.096(JF) = S3 154.5X142.5X 32 Cu @\ 2 @]
TGY50FF08S3P-S5A12 950 450A@100 750 | 1900 5 576 175 | 0.096(JF)  S3 154.5X126.5X32 Cu 53 . = ¢
TG1000FF0853-S5A12 1000  450A@85 = 750 | 2000 1.00 63.9 175 | 0.087(JF) = S3 154.5X126.5X32 Cu oic: $ 600 oe] |2 Z @]
TG1000FF0853-55A22 1000  450A@100 750 | 2000 1.10 578 175 | 0.087(JF)  S3 154.5X126.5X 32 Cu & B = = s @]
TG1200FF0853-R6A02 1200 100 750 | 2400 1.10 60 175 | 0.062(JF) = S3 154.5X126.5%32 Cu - 2 AN ¢ ”g
TG400FF1253-S5A03 400  300A@70 1200 800 1.35 67.4 | 175 | 0.16(JF) @ S3 154.5X126.5X 32 Cu o ©®8 ooce . @]
TG600FF1253-S4A01 600 80 1200 | 1200 1.50 211 | 175 | 0.10(JF) | S3 | 154.5X126.5X32 Cu w4 ==
TG600FF1253-S5A03 600 80 1200 | 1200 1.40 200 175 @ 090(JF) = S3 | 154.5X126.5x32 Cu £35S ° - - @
TG600FF12S3P-S5A03 600  450A@70 1200 1200 1.40 147 175 | 0.095(JF) = S3 154.5X142.5X 32 Cu = . ‘ st 7
TG600FF13S3-S5A03 600 100 | 1300 | 1200 1.50 173 | 175 | 0.084 S3 | 154.5X126.5%32 Cu = T 2% S 128203
TG500FF08S6-S5A10 500 | 375A@60 | 750 | 1000 1.30 598 175 0.13 S6 | 137X102X27.32 Cu 3 = B505
TG400FF08S7-S5A12 400  200A@95 = 750 = 800 1.20 19.8 | 175 | 0.321(JF) = S7 @ 143.5x116.8%25.76 Cu 5 alg
TG560FF08STL-S5A12 560  375A@90 750 | 1120 1.15 37.4 | 175 | 0.18(JF) | S7 | 143.5x132.8%25.76 Cu sk 2
TG560FF08ST7L-S5A13 560 375A@85 750 | 1120 195 40.7 | 175 | 0.18(JF) = S7 @ 143.5x132.8%25.76 Cu a0z
TG560FF08S7-S5A22 560 | 375A@90 750 | 1120 1.15 442 175 | 0.18(JF) | S7 | 143.5x132.8X25.76 Cu -
TG650FF08STL-S5A12 650  375A@85 750 | 1300 1.10 41.1 175 | 0.165(JF) = S7 | 143.5x116.8x25.76 Cu ey ;‘i
TGT00FF08S7-S5A12 700 375A@100 750 | 1400 1.15 474 | 175 | 0.152(JF) | S7 | 143.5x116.8x25.76 Cu i
TGBOOFF08STL-S5A12 800 375A@85 750 | 1600 1.10 411 175 | 0.136(JF) S7 @ 143.5x116.8%25.76 Cu J

g § {141 I S FEIRICERE RS — K (mm)
o 495015 Remarks: All dimensions shown in mm unless stated otherwise
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= mER A% IGBT#3%  AUTOMOTIVE IGBT MODULES E2ER % IGBT {38  AUTOMOTIVE IGBT MODULES
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Remarks: All dimensions shown in mm unless stated otherwise
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PRODUCT
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FEmiFm

CHARACTERISTIC

BS
Type

TG1500SW45YB-P200
TG1500SW45ZF-P200
TG2000SW45ZF-P200
TG2000SW45ZC-P200
TG2000SW45YA-T200
TG2000SW45ZC-P210
TG2500SG45ZF-P200

TG3000SW45ZF-P200
TG3000SW45ZC-P200
TG3000SW45ZC-P210
TG5000SG45ZF-T200

TG5000SG45ZF-P200

TG2000SW65ZF-T200
TG2000SW65ZF-T210
TG3000SW65ZF-T200

21

A

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

$$”% CHAPTERTWO IGBT & FRD #&3R IGBT & FRD MODULES

PRESS-PACK IGBT MODULES

E#Z30 IGBT 1R3R

KAHREEMNA DMOS MERRTMOS T H, AR RSEER R XBFE. BRI F TS
Hr. ZRIFaXANAEENREEERA, AEsERFE. SRt . s3I HENE
R, ARRRER. ABENRUEERME TENER, HEE RS KBS RE N UK
BHEETHER ERHENATZIREERBB IR,

CRRC press-pack IGBT uses CRRC 4th Generation DMOS" and 5th Generation 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 soldering and
flexible press-fit technology, has the benefits 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 widely applied to multiple HVDC projects.

SNEERIR Double-Side Cooling

ERbh S Short-Circuit Failure Mode

R BN R Rk Low Inductive Design

EREITEES High Thermal Cycling Capability

/ v E HEEIME
g CECAD W Assembly Outline
4 / T R -
@Te cES cRM @l OTm vam thICIGET | gepn . RTJ'. iRk 7.H'°|'
(S #ERHA Te) &T.=25°C Code Dimensions Base Material

% v A v mJ EG K/W / mm /
90 4500 3000 295 | 19900 125 = 0.006 YB $190%33.4 Cu
90 4500 | 3000 2.95 21800 | 135 @ 0.0043 ZEL 237%237X%X26.5 Mo
90 4500 | 4000 2.95 31000 | 135 | 0.0033 ZF2 237%237X26.5 Mo
90 4500 | 4000 2.95 27900 | 135 | 0.0043 ZC 205.8X205.8%33.4 Cu
90 4500 | 4000 2.7 31573 | 150 | 0.0055 YA $172X26.5 Cu
90 4500 4000 = 295 | 27900 135  0.0043 = ZC 205.8X205.8X33.4 Cu
90 4500 | 5000 3.2 27800 | 135 | 0.0036 ZF1 237X237%X26.5 Mo
90 4500 | 6000 2.95 47300 | 135 @ 0.0022 ZF3 237X237X26.5 Mo
90 4500 6000 | 2.95 | 39700 135 = 0.003 zC 205.8%205.8%33.4 Cu
90 4500 | 6000 2.95 39700 | 135 0.003 ZC 205.8X205.8%33.4 Cu
90 4500 | 10000 2.85 69200 = 150 | 0.0018 ZF3 237X237X26.5 Mo
90 4500 710000 3.2 76500 | 135 @ 0.0018 ZF3 237X%237X%X26.5 Mo
90 6500 | 4000 3.05 42500 | 135 | 0.0043 ZF2 237X237%X26.5 Mo
90 6500 | 4000 3105 57600 = 135 | 0.0044 ZE3 237X237X%X26.5 Mo
90 6500 6000 31 60600 =135 = 0.0029 = ZF3 237Xx237%26.5 Mo

NP ERRESERIBERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

IGBT & FRD MODULES

IGBT % FRD £
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EmEn [E#%=0 IGBT ##3%  PRESS-PACK IGBT MODULES
PRODUCT
DIAGRAM zc
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ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

RSB R AR SE— K (mm)

Remarks: All dimensions shown in mm unless stated otherwise
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~maBEr [E##5L IGBT 5k PRESS-PACK IGBT MODULES
PRODUCT
DIAGRAM
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EmmEn [F323 IGBT 18R PRESS-PACK IGBT MODULES
PRODUCT
DIAGRAM
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Remarks: All dimensions shown in mm unless stated otherwise
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PRODUCT
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iR

CHARACTERISTIC

Ltk
Type

TIM2400ESM17-TSA000
TIM3600E2SM17-TSA000
TIM1600FSM17-PSA011
TIM2400N2SM17-TSA000
TG1400HF12H1-S300
TG1000HF17H1-S300
TG1400HF17H1-S300
TG1800HF17H1-S500
TG900HF12H2-S300
TG650CP17H2-S300
TG650PC17H2-S300
TG650HF17H2-S300

25
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MV AND LV IGBT MODULES

FR{EEE IGBT &R

XKAPEFEELABRALNECH, EASEATE. RAXRE. S IEEEFR R XA
CuBiR, ZEASMRESAME, EERALET . SEATE. S EEFRR &R
o0 25 BB 40A E 3600A, BBE 950V E 1700V, E&ERILAEMBES, AIRIEEREFES
BAEIGBTR2 IR E RN E. SHENFHE, ENETUIVA.“RERENAT
FRETR XU ER . S AR, B BE. THNER. SVG. R R AN FAE o

CRRC's Tth Generation fine trench chips are adopted, featuring high current density, low
switching loss, and high operating junction temperature. With Cu substrates and high-
performance thermal conductive materials, it offers excellent heat dissipation, high
current density, and high reliability. Covering a current range of 40A-3600A and voltage
range of 950V-1700V, the series supports customization—adjusting IGBT safe operating
margin, loss distribution, overload capacity, etc., based on customer needs to adapt to
diverse industrial applications. It has been mass-applied in new energy wind power,
photovoltaic, energy storage, frequency converters, SVG, medium-frequency induction
heating and other fields.

RSEERE Low VCE(SAT)
EEFF RI5HE Low Switching Losses -
BMEEE High Power Density
BILELER High Operating Junction Temperature
/ v £ M
g CE(=AT) = Assembly Outline
VCES ICRM 7-V./M RMJCIGET +l
(S 3R @Tum Code Dimensions s
A AT &T =25°C Material
e v A v mJ % K/W / mm /
2400 100 | 1700 4800 175 2840 150 | 0.0065 & ES | 190Xx140%38 AlSiC
3600 95 | 1700 7200 1.95 3680 150 | 0.0075 = ES | 190x140x38 AlSiC
1600 80 | 1700 | 3200 23 1800 125 | 0.009 FS | 140x130x38 AlSiC
2400 95 | 1700 4800 1.95 2070 150 | 0.0137 = NS | 140x130x38 AlSiC
1400 100 | 1200 | 2800 18 486 150 0.02 H1 250 %89 %38 Cu
1000 100 | 1700 @ 2000 1.85 980 150 0.02 H1 250X 89X 38 Cu
1400 | 100 | 1700 | 2800 175 1300 150 | 0.0166 @ H1 250 %89 %38 Cu
1800 100 | 1700 3600 2.2 2250 150 | 0.0165 @ H1 250 %89 %38 Cu
900 = 100 | 1200 1800 18 300 150 | 0.0295 | H2 | 171.8x89x38 Cu
650 100 | 1700 1300 1.85 610 150 0.03 H2 | 171.8x89x38 Cu
650 | 100 | 1700 | 1300 1.85 610 150 0.03 H2 | 171.8x89%38 Cu
650 95 | 1700 1300 1.85 610 150 0.03 H2 | 171.8x89x38 Cu

MR ERRESBRHERAT ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

IGBT & FRD MODULES

Bs
Type

TG300HF12M1-S300
TG450HF12M1-S3A00
TG450HF12M1-S5A00
TG600HF12M1-G3A00
TG600HF12M1-S3A00
TG600HF12M1-S5A00
TG750HF12M1-S500
TG750HF12M1-S501
TG300HF17M1-S300
TG450HF17M1-S300
TG450HF17M1-S312
TG500HF17M1-S310
TG600HF17M1-S300
TG600HF17M1-S310
TG600HF17M1-S312

TG600CP17M1-S310
Chop

TG600PC17M1-S310
Chop

TG600HF17M1-S500

TG800CP17M1-5500
Chop

TG800OPC17M1-S500
Chop

TG800HF17M1-S500
TG800HF17M1-S520

TG800HF17M1-S521

TG600HF12M1-S5A01
TG600HF12M1-S5A01
TG600HF17M1-S501
TG900HF12M1-S5A01
TG1000HF12M1-S5A11
TG450HF12M1-S501

TG35CIB12M2-S500

TG50CIB12M2-S500

TG75CIB12M2-S500

TG75CIB12M2-S501

TG100CIB12M2-S500

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

300
450
450
600
600
600
750
750
300
450
450
500
600
600
600

600

600
600
800

800

800
800

800

600
600
600
900
1000
450

100

IGBT & FRD MODULES
le
@Tc Vees | lean
(S &R
AT
e Vv A
100 1200 | 600
100 1200 | 900
100 1200 | 900
100 1200 #1200
100 1200 | 1200
80 1200 = 1200
90 1200 | 1500
100 1200 | 1500
100 1700 | 600
100 1700 | 900
100 1700 | 900
100 1700 ' 1000
100 1700 | 1200
100 1700 ' 1200
100 1700 | 1200
100 1700 ' 1200
100 1700 | 1200
100 1700 ' 1200
100 1700 | 1600
100 1700 = 1600
100 1700 | 1600
100 1700 ' 1600
100 1700 | 1600
100 1200 #1200
100 1200 | 1200
55 1200 #1200
80 1200 | 1800
80 1200 = 2000
80 1700 | 900
100 1200 | 70
100 1200 | 100
90 1200 | 150
100 1200 | 150
95 1200 | 200

Veesan

@k

&T=25°C

1.65
1.65
1.57
1.85
1.7
1257
1.6
14
18
1.8
18
1.85
1.8
1.7
17

LTS

1.1
1595
1.95

1.95

1.95
1595

1.95

14
14
1.69
15
16
1.45
1.27 (¥ %)
1.55 (chop)
1358 %)
1.55 (chop)

1.8 (inversion)
1.6 (chop)

145 (¥ %)
1.55 (chop)
150 )
1.50 (chop)

ESW

@ 7-V./M

mJ
98.9
91.5
122
115
194
175.1(150°C)
274(150°C)
287
235
381
381
410
470
401
537

401

401
401
665

665

665
665

665

224
224
516
327
413

176.4
9.03(7#%)
5.80 (chop)
14.12 ()
5.07 (chop)

2181
(inversion)

11.24 (chop)

2042 (GFZ)

15.37 (chop)

299 (i)

14.58 (chop)

IGBT Kz FRD #&3R

7-V.I M

e
150
150
175
150
150
175
175
175
150
150
150
150
150
150
150

150

150
175
175

175

175
175

175

175
175
175
175
175
175

175

175

175

175

R{h./CIGET

K/W
0.078
0.052

0.0875
0.049
0.049
0.057
0.051

0.0376

0.08
0.055
0.055

0.06
0.046
0.046
0.046

0.046

0.046
0.060
0.039

0.039

0.039
0.039
0.056
(RthJF)
0.0945(JF)
0.0945(JF)
0.082(JF)
0.075(JF)
0.064(JF)
0.1125(JF)
0.79G¥2x)
0.98 (chop)
056 (1)
0.95 (chop)
0475
(inversion)
0.66 (chop)
0.3(¥%)
0.6 (chop)
037 G¥£7)
0.6 (chop)

(Re ]
Code

/
M1
M1
M1
M1
M1
M1
M1
M1
M1
M1
M1
M1
M1
M1
M1

M1

M1
M1
M1

M1

M1
M1

M1

MI1_PINFIN
MI1_PINFIN
MI1_PINFIN
MI1_PINFIN
MI1_PINFIN
MI1_PINFIN

M2

M2

M2

NP ERRYE SERBERAR

CHAPTERTWO S5—”%&

ESEESIN

Assembly Outline

R¥

Dimensions

mm
151.8X62X20.8
151.8%X62X20.8
151.8X62X20.8
151.8%X62X20.8
151.8X62X20.8
151.8X62X20.8
151.8X62%20.8
151.8X62X20.8
151.8X62X20.8
151.8X62X%20.8
151.8X62X20.8
151.8X62X%20.8
151.8X62X%20.8
151.8%X62X20.8
151.8X62X20.8

151.8X62X20.8

151.8X62%20.8
151.8%X62%20.8
151.8X62X20.8

151.8X62X20.8

151.8X62%20.8
151.8%X62X20.8

151.8X62%20.8

151.8X62X28.15
151.8X62X28.15
151.8X62X28.15
151.8X62X28.15
151.8X62X28.15
151.8X62X28.15

107.5X45X%20.5

107.5X45%20.5

107.5X45X20.8

107.5X45X20.5

107.5X45X%20.5

/
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu

Cu

Cu
Cu
Cu

Cu

Cu
Cu

Cu

Cu
Cu
Cu
Cu
Cu
Cu

Cu

Cu

Cu

Cu

Cu

Bt
Base
Material

26



HFRE IGBT 151k

BS
Type

TG75CIB12M3-S500
TG100CIB12M3-S500
TG150CIB12M3-S500
TG200CIB12M3-S500
TG10CIB12U1-S500
TG15CIB12U1-S500
TG25CIB12U1-S500
TG25CIB12U2-S500
TG35CIB12U2-S500

TG50CIB12U2-S500

TH200D3B10U4-S500
TH200F3B10U4-S500
TH200F3B10U4B-S500
TH200F4B10U4-S500

TH400AN10U4-S500

TG600NP10U4-S500
TG650NP10U4B-S501
TG600NP10U4B-S500
TG450NP11U4-S500
TG450NP11U4-S501
TG300HF12W1-5300
TG450HF12W1-5400
TG600HF12W1-G300
TG600DW12W1-S300
TG800HF12W1-5400
TG800HF12W1-5500
TG80OHF12W1-S501
TG80OHF12W1-S520
TG1300HF23X2-S500

TO Si 2814

BS
Type

TG140S12B2A-504B
TG100S12B2A-514B

27

F=

100

150

200

10

15

25

25

35

50

100
200
200
200

400

600
650
600
450
450
300
450
600
600
800
800
800
800
1300

190
126

=

=

le

(S R

le

@Tc
HT )
£C
100
100
100
100
100
110
60
100
100

75

65
65
65

50
50
50
100
100
100
100
100
100
100
90
100
90
90

TO Si POWER DEVICES

@Tc

=C
100
100

CHAPTER TWO

Vees

1200
1200
1200
1200
1200
1200
1200
1200
1200

1200

950
950
950
950

950

950

950
1000
1100
1100
1200
1200
1200
1200
1200
1200
1200
1200
2300

VCES

v

1200
1200

MV AND LV IGBT MODULES

lem

150
200
300
400
20
30
50
50
70

100

200
400
400
400

800

1200
1300
1200
900
900
600
900
1200
1200
1600
1600
1600
1600
2600

I CRM

280
300

VCE(SA 7)

@l
&T.=25°C
\

1.60 (%)
1.25 (chop)
1.40 (%)
1.50 (chop)
1.35 (%)
1.40 (chop)
1.30 (¥ )
1.40 (chop)
1.55 (¥ %)
1.55 (chop)
1.55 (¥7F)
1.55 (chop)
1.60 (G¥7F)
1.60 (chop)
1.55 (¥ %)
155 (chop)
1.55 (¥ %)
1.55 (chop)
1.50 (¥ %)
1.60 (chop)
1.23
1.4
1.4
1.4
1.28(T1\T4)
1.05(T2\T3)
1.6(T5\T6)
1.4
1.4
1.4
1.58@250A
1.58@250A
1.75
1G7(Tf
175
L7
1.5
1.4
14
14
1.6

Veesan

@l
&T=25°C
v

15
1.65

RN ZE R SRR (B PR AR

IGBT % FRD #k
Eqy
TWM RIhJC/GET
@TWM
mJ EC K/W
17.54 (¥ %) 175 0.44 (¥ 1)
10.21 (chop) 0.6 (chop)
2547 (¥ ) 175 0.33 (¥ 1x)
8.40 (chop) 0.6 (chop)
3T07(2%) | 40 0.27(E%)
20.68 (chop) 0.32 (chop)
4084(EZ) | 1,0 0.2002%)
28.62 (chop) 0.26 (chop)
185(8%) | .00 209 (L)
197 (chop) 2.05 (chop)
255(8%) | g0 L74GE)
2.82 (chop) 1.86 (chop)
550(2%) | .5 155(¥%)
5.95 (chop) 1.55 (chop)
5.09 (%) 175 L2 (¥E)
5.80 (chop) 1.25 (chop)
7(E%E) 175 L15(EE)
7.56 (chop) 1.24 (chop)
11.8402%) .. 091 ()
7.89(chop) 1.09 (chop)
121 150 0.428
4.15 150 0.2048
4.15 150 0.2048
4.15 150 0.22
12.1(T1\T4) 0.15(T1\T4\
24.3(T2\T3) | 150 T2\T3)
16.9(T5\T6) 0.2847(T5\T6)
29.9 150 0.0882
29.9 150 0.0882
299 150 0.0882
4331 150 0.076
4331 150 0.076
104.75 150 0.093
164.23 150 0.058
209.5 150 0.0485
141.5 150 0.0485
298.6 150 0.0485
224 17 0.0485
277 175 0.0441
321 175 0.0489
2419 150 0.0117
Egy
@TWM TVJM RMIC
mJ °C K/W
16.7 175 0.115
18.94 175 0.13

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

e ]
Code

M3

M3

M3

M3

Ul

Ul

Ul

U2

u2

u2

U4
U4
U4
u4

u4
U4
U4
U4
U4
w1
w1
w1
W1
W1
W1
W1
W1
X2

(9 Z]
Code

B2
B2

IGBT & FRD MODULES

HEIME
Assembly Outline

R~
Dimensions

mm

122X 62%21.05
122 62X 21.05
122X62%21.05
122X62X21.05
62.8%338X%155
62.8%33.8X%155
62.8X338x15.5
62.8%56.8%15.5
62.8%56.8%15.5

62.8%56.8%15.5

112X 62X16.4
112X 62X16.4
112X 62X16.4
112X 62 X16.4

112X62X16.4

112X 62X 16.4
112X 62X 16.4
112X 62X16.4
112X 62X 16.4
112X 62 X16.4
106.4x 61.4 X 30.9
106.4x 61.4X30.9
106.4x 61.4 X30.9
106.4x 61.4X30.9
106.4X 61.4X30.9
106.4x 61.4 X30.9
106.4%61.4x30.9
106.4x61.4%30.9
144X 99.8 x40

HEEIMY
Assembly Outline

R
Dimensions
mm

41.2X159%5.1
41.2X15.9X%5.1

Eiritkt
Base
Material

/
Cu

Cu
Cu

Cu

Cu
Cu
Cu
Cu

Ccu

Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu
Cu

EiRitkt

Base

Material

/

/
/

IGBT & FRD MODULES

IGBT & FRD #&3R

CHAPTERTWO #”#&:

ErmER f{EE IGBT #83% MV AND LV IGBT MODULES
PRODUCT
DIAGRAM
B2
5 c
150 133
b/ L
1 [Te}
5| |99
G
2.41
T
8
=]
E
= v 061
ECG —
ES
61,5 61,5
_Ts
L_f_
e e ——— —
I
i i
190
171 30 9(C) 7(0) 5(C)
57
r o 6XM8
— 9 ¥ e
|
N { ! }
‘ﬁ—@ & 5@ 10 8@ 6® 4®
d83d = — —  — —
N ROEKCEC
., [ f
— ST 2 W
3xN 20.25 8x o7
41.2
L7194
H1
9.\ 11(c1)
5(C1)
250 4(G1).J
x4 39 39 39 39 39 39 3(EN) BE1/C2)
14x 95, 5
1(GZ).J
2(E2)
6xM8 10, 12(E2)
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R B R NS —REK (mm)

Remarks: All dimensions shown in mm unless stated otherwise
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P RER
PRODUCT
DIAGRAM
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%% CHAPTERTWO IGBT %z FRD #3% IGBT & FRD MODULES

HREME IGBT #3% MV AND LV IGBT MODULES
H2
f T oo
& \ 9(c1)
; . || |
58 18__ 37 37 _ 6
% 11_ 39 2&\11I Jé(
10x®5, 5
[ ) v N
paZiaiNd Rt @ 7
7 T 4xM8 8(E1/C2)
/—
5 o [0 o][[lo]|[Fet] -
. i $
iz N NI l
! It H
10(E2)
39 39 39 39
171.8
X2
99.8
46.0 86.0
= [
oflofloflo]fte ol Qk
——
(~..3_ 4 35 3 5
O 11 106 o1 100
50l = v0 E
5 o114 8 = ; ; 014 80(| o lalo !
Qw1012 2 o1 RIS
I ©13 150} 013 150 - 1
oI} STIST [
N {1 sk} i 3 Nl
g UL B RisE [
46.0 40.0 §
82.2
FS
61,35
18
|
® 0T il
S i : g
- 130 _
N S 10 200
\ | 7(0)
Y| o] \ ;
By\ ) Q 9@+
TR [t aE 3®  14®
sy — - —— -8
3| - 4o
B 8le  10l%
Se ij |
B 6 e )" |
4 2.5 Nbx o7
3xM4/ selial SERIRERE BN A— K (mm)

Remarks: All dimensions shown in mm unless stated otherwise

HNRERRESBRDERQE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

IGBT & FRD MODULES

FamBER

PRODUCT

DIAGRAM
M1

IGBT A FRD #3k CHAPTERTWO #”#&:

fF{E IGBT #2388 MV AND LV IGBT MODULES

4(c1)

9(01)-—>

v

7(@1)J\

8(E1) *— — 10/11 (C2/E1)

(" d
162+ g A
|

2(E2) «

.

3(E2)

M2

2815

151.8

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

f ARl AR f0d

=t
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20.8
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g:[LA

AR
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|
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v
LT | W
TS
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5.5
|
T
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RSB R AN —RER (mm)

Remarks: All dimensions shown in mm unless stated otherwise
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6”& CHAPTERTWO IGBT %z FRD #&3R IGBT & FRD MODULES

~mET B{EE IGBT #358 MV AND LV IGBT MODULES
PRODUCT
DIAGRAM

M3

89.3
96.9

3.1
789
%.3

N 1
8.6
74
8

|

i
N

.5
A—f N\ %07

3

N\ 19,
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4.2, =

] Y |
— N\

| NNV

ot

7
2
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]
/II////IIIII//A:
ANAANANNNNNNNNNNANNY
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$57.5
450
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T
rer ey é J
N
1]

7

5.5
T3
60.7
®IT
9.8
wE
o
141 /
3

N\
r
T
(==
15
15—
3.2
LI

4.1

945
I 4110 I
122
w1
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1 i 1
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SRR A — R (mm)

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

IGBT % FRD #51R

FYEE IGBT #53%8  MV AND LV IGBT MODULES

U2

CHAPTERTWO #”#&:

0.6
[=———)

7 3
008508 &
e}

FRER
PRODUCT
DIAGRAM
Ul
3 & 00.85105%
33.8203
281102
16.4102,
B \@4

2.3-0x8.5¢

56.8102

u4
o3
- I
LT H "H
s T
=1 L
“
112£0.45
4x82.5£0.1 99.4£0.1 :
94.85+0.2 ¥
T
5 !
Lo
S8 T S8 5
S| €&
I
il i
4x85.610.1

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

no —g-nee B

G

RIS UK — =R (mm)

Remarks: All dimensions shown in mm unless stated otherwise

PN ZE R SRR (B IR AT 32



FamiTaa
PRODUCT
INTRODUCTION

atiR

CHARACTERISTIC

S
Type

TFM3600E2SM17-D200
TF1500SF33K1-D200
TFM1500NDM33-D200
TFM1000N2DM33-D200
TFM400P2DM65-D200
TF100HF12T1-D300
TFM750XDM65-D200
TFM1500XDM45-D200
TFM1200XDM45-D200

33

$$—% CHAPTERTWO IGBT Kz FRD #&3R IGBT & FRD MODULES

FRD MODULES

FRD #&iR

RAPEFNAEINNEREZS FRD, BB RSERE, WREFHNE, ERERY, 5 LFER
ERFZAVFRAEREBR2T(FHMEMB SN, RE 1200V E 6500V BEBH, #it
BN T8 2@ Tl o

CRRC's 6th Generation injection efficiency-controlled FRD is adopted, featuring low on-
state loss, soft recovery characteristics, positive temperature coefficient, and high
operating junction temperature. With sufficient safe operating margin and high reliability,
the series covers a voltage range of 1200V-6500V and has been mass-applied in rail transit

and industrial fields.

EHERRE High Current Density
BAREIREES High Thermal Cycling Capability
ERIERES High I’t Capability
& IL{EER High Operating Junction Temperature
e V: $1EEIMEZ Assembly Outline
T Vees | leam @I Esw Tum Rinscero FAviE] R~ gg&ﬁ*s}
A | @ &T.=25°C Code Dimensions Ma:esﬁal
€ \ A ' mJ G K/W / mm /
3600 | 95 1700 | 7200 1.85 1240 (E.o0) 150 | 0.0095 | ES 190X 140X 38 AlSiC
1500 |/ 3300 3000 225 2200 (E,..) 150 | 0.0145 | K1 130X 90%38 AlsiC
1500 /13300 | 3000 2.4 2600 (E,e) 150 0.015 ND 140X 130% 38 AlSiC
1000 | 95 | 3300 | 2000 205 1800 (Eree) 150 0.021 ND 140X 130% 38 AlSiC
400 / 16500 | 800 2.8 1723(E.) 125 0.037 P2 140X 73Xx48 AlSiC
100 / 11200 @ 200 1.6 /i 150 0.28 T1 94X35X%30 Cu
750 | 80 | 6500 1500  2.70 3300(E..0) 125 | 0.018 XD 140X 130X 48 AlsiC
1500 |/ 4500 3000 255 5300(E,..) 150 = 0.016 XD 140X 130X 48 AlsiC
1200 /14500 2400 2.7 3900 (E.0) 125 0.016 XD 140X 130x48 AlSiC

RN ZE R SRR (B PR AE)

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

IGBT & FRD MODULES IGBT Bz FRD 13 CHAPTERTWO #$—-%
FmBER FRD8#%  FRD MODULES
PRODUCT
DIAGRAM
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ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.
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Remarks: All dimensions shown in mm unless stated otherwise
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=% CHAPTERTWO IGBT % FRD &1k IGBT & FRD MODULES IGBT & FRD MODULES IGBT & FRD #1R CHAPTERTWO #$—-%
RIS MEIGBT 83k  HVIGBT MODULES RIS 3R TOSI®f  TO Si POWER DEVICES
NOMENCLATURE NOMENCLATURE

Rm B FHERME

Material Of Baseplates

RTBTERRE

Device Rated Current

4 BERRZS

Performance Version

BN ZEN R SERIBERAE ‘ ‘

Zhuzhou CRRC Times Semiconductor Co., Ltd.

LR HY 100 fERAES (FROEE BRI

BN ZER R SERIBEIRAE ‘

=} |etter|Material of baseplate Zhuzhou CRRC Times Semiconductor Co., Ltd. l%eglt?;f/;)rlrt‘:gl)el%;?ﬁg%t:vsizge B | MEEEBMRAS (TZB)
RS FRY IR R M BRfLFESS AlSIC
The circuit type of devices B — - -
S |BFX Single switch 5 L Copper EE A fﬁﬁﬁﬁt Olll,\#fg’i / Chip Version
= D |¥FF% Double switch S TRYIr==y=1 Rated Current Packaging Format EHR
H [¥4% Half bridge 100 [ 100A B2 | TO24PLUS| [ 1 | B=I®
C |#& Chopper
2347 / Devices Type EBREHZTX / The Circuit Types SNz BR S = RARZs Pin #h2
G | |GBT+FRD S | g Si ngle switch Appearance-specific Version Product Version Number Of Plns
R R BRERING BREFH 100 f& A | ShEARRZS 5 [eretip | [4 | 4PIN
Type Of Devices Physical Dimensions ERERENTIERE
| IGBT 5 Code |#MERST Outline diameter 100 Times The Digit Denotes The
Reated Voltage Of The Device
F FRD P 140X 73X 38
N.F.D 140X 130%38 e 5258 HEHIRRIEE  INSULATED GATE BIPOLAR TRANSISTOR
G 160X 130X38 The Igbt Chip Type Of Devices
E.E2  [190X140X38 PSA [FEM#EEE Planar soft punch through RO BHEH Characteristics
AA2 190X 140X 48 TSA |/91EM%EEE Trench soft punch through Vees SR - KGR EBE Collector-emitter voltage
X1 144X100X40 Vi AR - &SR B E Gate-emitter voltage
P2 140X 73X 48 Ie EREBIRER R DC collector current
X 140X 130X48 Jerm S BIRESIEEBR Peak collector current
Prot BEERINE Total power dissipation
Visol 445 E Isolation voltage
Qo BERRER Partial discharge
ﬂ%iﬂﬂﬂ PIRERERS IGBT R MV&LV AND PRESS-PACK IGBT MODULES Rnscicer IGBT £4555#4FE IGBT thermal resistance junction to case
NOMENCLATURE Riiitiode IR A Diode thermal resistance junction to case
Rinch FEREFARE IGBT thermal resistance case to heatsink
NP ERNRESERBERAT EBJE /Voltage FHEEIMZR T / outline Tum BE (&R 48 Max. (Virtual) junction temperature
Zhuzhou CRRC Times Semiconductor Co., Ltd. 07 650V M1 [152X62%21 YB 190X 35 Toe EiEEE Storage temperature
08 750V M3 |165X152X21 SO [140X113X21 M REFIE Mounting torque
) iﬁ@?ﬁl?ﬁ'\]}m@‘ W1 [108X62X31 S2 [140X112X29.6 lees %%1&@&%&% Collector cut-off current
R FEE B E H1 |250%89%38 L4 |79.3X55%15.75 lees AR B Gate leakage current
H2 [172X89X38 L5 [110X63X25.5 Veen) itk - Rk EEBE Gate-Emitter threshold voltage
X X X Veesam LWL - KR STREF BE Collector-Emitter saturation voltage
ﬁﬁ‘?ﬁ#ﬁ'\]é’)ﬁﬁ?%iﬁfﬁ_ ’ ;é iéii;ggxig \L/Jv31 igggxg;imgil e ZIREEREREBR Diode DC forward current
the Rated Value Of Current Of Devices . . — = = =
7E [228%228%28 Teau ZIREERESIRESBR Diode Peak forward current
Ve ZIREIEm®BE Diode Forward voltage
Cies EPNGEEN Input capacitance
Q; 1A% FB Gate charge
T G 1000 H F 12 M 1 SSAOO Cre REEHES Reverse transfer capacitance
Isc FEER Short circuit current
Laof X HFEREY (8] Turn-off delay time
= t; TR E) Falling time
AR / Devices Type R T C e REBHNOCH RS, RS a RREMT RIS E Eo SRR e —
T I M Halfbricye e e T on gty tme
i LB Rising time
H SRR SW [BFFX Single switch Eor e Vil GRiahERay
SG [ IGBT 7% AllIGBT single switch 0. — R EE e T
AN _|ANPC L “IRERAERE BT Diode Reverse recovery current
D3B_|Double boost E e — B R EREIRE Diode Reverse recovery energy
Eq IGBT BFF X% IGBT total switching energy (Eo,*Eog)
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$$=% CHAPTER THREE

SiC SBD & H

SIC A AR

SiC SBD CHIPS

SiC CHIPS & MODULES

HPEE 3HRRESIC SBD B/ AEERBRENEFH RSB T ARG
HREEF2RBESICSBDEF S ARERERMSHESHRER THEBEEM K.

CRRC's 3rd Generation medium-low voltage SiC SBD chips feature high surge current

capability, suitable for the photovoltaic sector.

The 2nd-gen high-voltage SiC SBD chips boast positive temperature coefficient and high

withstand voltage, applicable to rail transit and power grid fields.

[SER(E P!

th{fE SiC SBD &5

BE Type Voe
Vv
TS120PLS22C2 1200
TS120PLS22C3 1200
TS120PLS22C1 1200
TS120PLS44C1 1200

BEE SiCSBD &K

4
BE Type <

Vv
TS330PLS87AL 3300

PN ZE R SRR (B PR AR

Soft & Fast Switching

Easy Paralleling

ijmax: 175°C

Positive Temperature Coefficient

MV and LV SiC SBD Chips

Veauw | Trave) T,

Vv A g
1200 10 -40 ~+175
1200 15 -40 ~+175
1200 20 -40 ~+175
1200 50 -40 ~+175

HV SiC SBD Chips

Verw | frave) T,
Vv A °C
3300 47 -40 ~+150

Tstg

G
-40 ~ +150
-40 ~+150
-40 ~+150
-40 ~+150

T

stg

°C
-40 ~ +150

T,=25°C

1.40
1.40
1.40
1.40

Ve
T,=150°C
v
1.75
1.75
1.75
175

Ve

T=25°C  T=150°C

2.00

Vv
4.00

Ir
T,=150°C
HA
10
10
10
10

Ir
7,=150°C
HA
10

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

SiC CHIPS & MODULES SiC B RAZIR CHAPTERTHREE ==
S
F:I:IIJZF TS120PLS22C1 TS120PLS22C2
PRODUCT
DIAGRAM - - - D S—
0.04—= 0.04—=
w0 0
Q PI %t PI J
syl SV
:. Anode & f Anode 2
AL_ = l Al
w0 5 L
N ]
0. 04—0 - - 0 0470. I "
I -2 234’%*’ el P E— . E—
0. 29 . 205 | ["o. 292 0.295 |
0.04 0.04 0.04 0.04
TS120PLS22C3 TS120PLS44C1
-~ 2.63——————p] «—— 45—
0.04—= 0.04=
n 0
$¢ PI J & t P N
=A Al S V|
> Anode o @ Anode B
e o 5
Al
A | Al
& & t
0.042 ‘ ] S : :
-0 <~ 19%6 > 0.06=5] <38
[o. 293 0.295 | ['0. 20 |5 295 |
0.04 0.04 0. 04 0. 04
TS330PLS87A1
- 75—
0.1—=
8]
= PI
2 Anode ~
|
Al
0. = . .
> <—5.05—p{a>]
['1. 123 1.125|
0.1 0.1
RERfEk
Unit: mm
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD. HMPERRESERDERAT 40
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SiC MOSFET &5

SiC MOSFET CHIPS

eI R FEE SIC MOSFET T A, RBMEATEMEN, B FUEMRAMER BRATY
Al - BB R SR AR ; FZEH2LHIE SIC MOSFET iS5, RAFEMLEH, BELMH K
AN, S AREMER; S EBRAXRFE, 5 TIEMEAEF R
CRRC's 3rd-gen medium-low voltage SiC MOSFET chips: fine planar gate structure, high-
reliability gate oxidation, carrier expansion, and substrate thinning technologies. 2nd-gen
high-voltage SiC MOSFET chips: planar gate structure, high-voltage termination
technology, built-in gate resistor. Both feature low switching loss and high operating
frequency.
FotEs
CHARACTERISTIC SEL RV ES High System Efficiency
BEEMIIEME  Higher Operating Frequency
RFFR355E Low Switching Losse
=E SiC MOSFET & HV SiC MOSFET Chips
‘ VGS(th} Ropsion) @ Vs =15V Ipss
= V(BR)DSS ‘ /u TJ Tstg — 90, = o, o, - °
BIS Type T,=25°C T,=175°C T,=25°C T,=175°C T,=175°C
vV A °C °C v mQ BA
TM330PES87B3 3300V | 625 = -40~+175 | -40~+175 5.8 5.1 32 64 100
F{EE SiC MOSFET & MV and LV SiC MOSFET Chips
‘ ‘ Visien) Rpsion) @ Vs =18V Ipss
= V(BR/DSS Ip T, | Etg
RE Type ; ; 7 =—25:GAllT =175:clIMNT =25:c T~ 175:c N7 =T 75:C
VoA e I ¢ v mQ HA
TM120PES22C0 1200V | 30 | -40~+175 | -40~+175 33 2.0 77 L139 <20
TM120PES33C0 1200V = 63 | -40~+175 | -40~+175 3.0 2.0 36 65 <20
TM120PES44C0 1200V | 96 | -40~+175 | -40~+175 2.7 2.0 25 \ 44 <20
TM120PES55B3 1200V | 125 | -40~+175 | -40~+175 2.8 A7) 16 24 <20
TM120PEU55C3 1200V | 130 | 40~+175 | -40~+175 2.8 2.2 13 \ 20 <20
 TM120PEUS6BO | 1200V | 155 | -40~+175 | -40~+175 = 28 | 22 | 138 | 20 | <0
TMO75PEU65B0 750V | 175 | -40~+175 | -40~+175 3.0 2.2 10 L1112 <20
TMO75PEU05B0 750V | 180 | -40~+175 | -40~+175 5.0 / 6 i3 10
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SIC ik BAR

CHAPTERTHREE $=%

—
FamBER
PRODUCT
DIAGRAM TM330PES87A2 TMO75PEU05B0/ TMO75PEU65B0
5000 a
L1255 p540 0135570035 540 1125 E g 299 1360 400800 400 1360 320
PI 1125 1300
| B
T fm
170.135
Al
7.5
6000 4120
3.715
L128 300
85— a5 2085 150 2085 Ty
TM120PES55B3 TM120PEU56B0
.00. 5.0
! 'ps,:1 36—0. 4# 8047 1. 35:,033 — “0.3} 13 04 08 04, 136 03
—0.04
03
‘ ‘ 0.7275
73.4725
o
© 412
i == S 0.04
ot ——2oss—— |23 L
0.04 9:45 0.04 ~£0.08
L L Il I}
0.3 2.085 0.15 2.085 . 31
0.04 0. 04
KEBMEK
Unit: mm
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD. M ERNRESERDERAT 42
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$=#& CHAPTER THREE SIC i RehisR
=R TM120PEU55C3 TM120PES44C0
FmBER
PRODUCT
DIAGRAM _— &5 y .
0.265 0.265 ‘ 4.00 w
Sl 1195 0.2; 0.6 10.2¢ 1195 P 0265 1195 0.2 0.6 0.2 1195 9265 -
| 0.265
|
0.5
PI 0.2
4.00
Al Al 2.69
|
|
|
| |0,265
— ~Fo.04
\ T FO-M *Jo_zgs 1.595 02 1.595 ;_‘ZSSL*
0.265 1:595 X 1.595 0.265 0.04 0.04
0.04 0.04
TM120PES33C0 TM120PES22C0
0.265 0.89 0.2 0.6 0.2 (.89 0.265 0.265 0.89 0.2 0.6 0.2 (.89 0.265
oo o
[=2] [=2]
o Sl
(=1
.U-‘ i
] te
e Lo
=
(=3 o
8 S
Lo
Y 1.
-} )
01 | L&
= — S b0.04
0047 965  0.865 0.2 0.865 0. 2essh_(

KESAER
Unit: mm
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SRE SiC IhERIER

S Type

THM1600FSM17-PSA011
THM500GDM33-PSA011
THM1500ESM33-PSA012

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

SiC CHIPS & MODULES SIC S F KR CHAPTER THREE =%

SiC MODULES

SiC 15IR

FESICERRAPEE _ABEAFEMSIC MOSFET, EE R XMFE, 8 LIELR, K
SEEESFHS EaRREA MARSSFAHEENETZ, "mASEBMNEHIE RE

=0~

750V = 3300V BIEEE, & AT BahaE BB GIE.

CRRC's SiC modules adopt its 2nd Generation fine planar gate SiC MOSFETs, featuring
ultra-low switching losses, high operating junction temperature, and low on-resistance.
Combined with advanced interconnection packaging technologies such as silver sintering
and copper wire bonding, the products offer sufficient robustness. Covering a voltage

range of 750V-3300V, they are suitable for electric vehicles and rail transit fields.

TRAMERFE  No Reverse Recovery Loss

RFFXIFE Low Switching Losses

BUEEE High Power Density

= LIEER High Operating Junction Temperature
{RZ BB R Low Stray Inductance

HYBRID SiC POWER MODULES
HEEIME Assembly Outline

Ic Veesan Ew -
G Vees | lerm il Tum Rinsc (] ) Rj Eg)izﬂ
A &T=25°C | @Tvam Code Dimensions Mol
< | v | a v mJ | °C K/W / mm /
1600 85 1700 | 3200 2.5 960 125 0.009 ES 140X130x38 AlSiC
500 85 | 3300 | 1000 24l 1900 | 150 0.021 GD 160Xx130x38 AlSiC
1500 95 | 3300 | 3000 2 6035 | 150 0.008 ES 190X 140%38 AlsiC
TN ZERAE SRR BRAE 44



£ SiC 18R

BS Type

TM840HF12L5-F3A01
TMT700FF08S3-F3A02
TMT700FF08S3-F4A02
TM400FF12S3-F3A22
TM400FF12S3-F4A02
TM400FF12S3P-F3A02
TM400FF12S3P-F3A32
TM540FF12S3P-F3A02
TM500FF08STP-F3A02
TM500FFO8STPL-F3A32
TMT700FFO8ST-F3A05
TM400FF12S7-F3A02
TM400FF12STL-F3A02
TM400FF12STPL-F3A32
TM540FF12S7-F3A05
TM540FF12S7P-F3A02
TM1000HF33X2-F200

TO SiC ZiRE M4

BS Type

TS30D12B1A-313B
TS20S12B1A-302B
TS40D12B1A-313B
TS30S12B1A-312B
TS50S12B1A-3028B
TS100S12B1A-312B

TO SiC MOSFET 2%

S Type

TM80S12B1B-304B
TM40S12B1A-303B
TM40S12B1B-304B
TM40S12B1C-304B
TM25S12B1A-303B
TM25S12B1B-304B
TM25S12B1C-304B
TM16S12B1B-304B
TM80S12B3A-307A
TM40S12B3A-307A
TM25S12B3A-307A

45

B=E

A

840
700
700
400
400
400
400
540
500
500
700
400
400
400
540
540
1000

TO SiC SBD DEVICE

I

15/30
20
20/40
30
50
100

TO SiC MOSFET DEVICE

30
62
62
62
82
82
82
140
30
62
82

PN ZE R SRR (B PR AR

I

CHAPTER THREE

@T¢

°C
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
90

25
5]
25
25

@T¢

“C
25
25
25
25
25
25
25
25
25
25
25

VDSS

1200
750
750

1200

1200

1200

1200

1200
750
750
750

1200

1200

1200

1200

1200

3300

Vv
1200
1200
1200
1200
1200
1200

VDSS

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

FULL SiC POWER MODULES

/ DRM

1680
1400
1400
800
800
800
800
1080
1000
1000
1400
800
800
800
1080
1080
2000

l/ FRM

A
60/120
80
80/160
120
200
400

IDRM

60
124
124
124
164
164
164
280

60
124
164

SiC i iR
VDS(an} ESW
@h Tum
&7:=25°C  @Tum
Vv mJ e
1.30 104 | 175
116 60 | 175
0.88 57 | 175
130 48 | 175
1.05 46 | 175
1.30 52 | 175
1.30 48 | 175
117 75 | 175
133 47 | 175
133 4 | 175
1.16 45 | 175
1.30 72 | 175
1.30 72 | 175
1.30 65 | 175
117 73 | 175
117 93 | 175
1.80 800 | 175
Ve E,
@/ Tum
&T,=25°C | @Ty
v mJ | °C
14 /| 175
1.4 /| 175
14 / | 175
1.37 / | 175
14 / | 175
145 / | 175
RDS{an} Esw
@l Tusm
&T=25°C | @Ty
mQ mJ e
77 052 | 175
34 103 175
35 0.75 | 175
35 075 175
25 2.03 | 175
25 154 | 175
25 154 | 175
16 242 175
77 043 | 175
36 082 | 175
25 163 | 175

RthJC

K/W
0.077(JF)
0.1(JF)
0.105(JF

RthJC

K/W
0.72/0.36
0.62
0.62/0.31
0.36
0.238
0.134

R(hJC

K/W
0.723
0.47
0.47
0.47
0.34
0.34
0.34
0.24
0.863
0.489
0.34

53
Code
/
L5
58
S3
S3
S3
S3
S3
S8
ST
ST
ST
ST
ST
ST
N
ST
X2

55
Code

/
Bl
Bl
Bl
Bl
Bl
B1

(e Z]
Code

/
Bl
B1
B1
B1
Bl

Bl
Bl

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.
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F4E5MFZ Assembly Outline

EiRapat
Dim);?;ons Basg
Material

mm TO

110X 63x25.5 Cu
154.5X126.5X32 Cu
154.5X126.5X32 Cu
154.5X126.5X32 Cu
154.5X126.5X32 Cu
154.5%126.5X32 Cu
154.5X126.5%32 Cu
154.5X126.5X32 Cu
143.5X116.8X25.7 Cu
143.5%132.8%25.7 Cu
143.5%X114.1X25.7 Cu
143.5%X116.8X25.7 Cu
143.5%X132.8X25.7 Cu
143.5%X132.8X25.7 Cu
143.5%X114.1X25.7 Cu
143.5%X116.8X25.7 Cu

144x100x40 AlSiC

$H2EMZ Assembly Outline

HERR
Dim}jn_.;rions Pa_lfkage
ype
mm TO

40.9%15.8X5.0 T0247-3
40.9%15.8X5.0 TO0247-2
40.9x15.8%5.0 TO247-3
40.9x15.8%5.0 T0247-2
40.9x15.8%5.0 TO247-2
40.9X15.8 5.0 TO247-2

HEEIMFZ Assembly Outline

R¥~

Dimensions

mm
40.9X15.8X5.0
40.9%X15.8X5.0
40.9%X15.8X5.0
40.9%X15.8%X5.0
40.9%X15.8X5.0
40.9%X15.8X5.0
40.9%X15.8%X5.0
40.9x15.8%5.0

15x10.2x4.4
15X10.2x4.4
15X10.2x4.4

HEXR
Package
Type
TO
T0247-4
TO247-3
T0247-4
TO247-4(NL)
TO247-3
T0247-4
TO247-4(NL)
TO247-4
T0263-7
TO263-7
T0263-7

SiC CHIPS & MODULES SiC B AR CHAPTERTHREE ==
FmBETn B1T0247-2
PRODUCT
DIAGRAM £ M 1
' | | mm
I t SYMBOL NOM MAX
o o°
MREEIE| V{ A 480 500 520
“‘ W GD’ i A 221 241 250
hy ﬁ{& 4 B A 185 200 215
\fj_ a 0 . 0.15
5 0 z 015
b 111 - 136
5 | | b b1 115 120 125
n o b2 191 » 221
- b3 195 200 202
< ¢ o b6 5 - 225
. 3 051 5 075
ol 058 060 062
D 20.70 21.00 2130
D1 16.25 1655 1685
02 105 120 135
bz |1 E 1550 1580 16.10
> 1 E1 13.00 13.30 1360
2 1 E2 180 500 520
E3 230 250 270
o 1078 1088 1098
BAE METAL s i L 1962 1992 2022
[X] 393 P 446
1 M 035 - 0.95
P 340 360 380
(M 1 “ CASE P1 700 - 40
2 P2 240 250 260
bb2 Q 560 . 6.00
s 605 615 625
SECTION C-CD-D T 9.80 - 1020
u 6.00 - 640
B1TO247-3
mm
: s . . S n
- 4 g M 221 241 259
sl 1 2 185 200 215
o | a 0 v 015
= o d 0 A 015
4 (} H j b 11 2 136
& = S e T o
g .
{ % % 1% 200 202
b4 2% . 308
% 2% 300 30
D 0 : | LAl £ % . = 2%
t i Tr L S— - b7 - 3%
:l_‘ G J ol c 051 . 075
E - of 058 060 062
c ||f ¢c o[ b7 D 270 | 2100 | 2130
N [l 625 | 1655 | 1685
| 02 105 120 %
E 50 | 1580 | 1610
| Ef 00| 1330 | 1360
] 2 480 500 520
E3 230 250 270
¥ e 534 544 554
82 b4 e i L 1962 1992 2022
1 X 393 . 445
[ 035 . 0%
P 340 360 380
Pl 700 : 740
BASLMETAL 11,0365 WIH PLATING P2 240 250 260
Q 560 . 600
B 605 615 625
T 980 3 1020
E ; o K u 600 640
B.D24
SECTION C-C.0-DE-E

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

SRR A SR — AR (mm)
Remarks: All dimensions shown in mm unless stated otherwise

RN E R SRR (DB IR AT
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B1TO247-4
E
£3 (127) il —A- Ay
B4 o ¢ @e4® m A2
(6.35) /_
=
o B ]
#14.36
~ -
Al
M bt e M
Ixb3
e SYME[ __nn___[SYMB| __nnm
0oL MIN | Max | OL MIN | MAX
A [ 483 | 501 | E3 1 19
; A1 | 229 | 254 | E4 | 1238 | 1343
Drain a2 151 | 216 T [ 173l [ 1782
3 107 | L33 | LI | 397 | #37
3] 239 | 294 ] 235 | 265
b3 | 107 | 16 T [ 549 | ©
Gate b5 | 239 | 269 | S | 604 | &3
< | 055 | 068 | Op | 351 | 365
T | e33 | 236 | = B54B5C
. DI | 1625 | 1765 | el S0BBSC
Drain Seurce D2 [ 655 | Les | T 17.5° REF
E 15.73 1613 W 3.5" REF
Power Source FT | 131 | 1415 | X 77 REF
E2 | 368 | 51 I
B3 T0263-7
COMMON DIMENSIONS
£ A
= SYMBOL f————
B £1 AIF MB0L iw
A .30
R — AL ;
— 5 e T
A3 00
b .50
- bl .60
o <) c . 45
ol D .93
T O DI | 630
82 D2
e
E 10. 0
7Xb1 El
E2_| 7.00
7Xb ] 14.53
| H1 0.98
U U L 1.90
12
6Xe 0 0

Drain
(TaB)

Gate
(Pin 1)

Power
Source

Source
(Pin2) (Pin34,567)

FRARE B R ANSE— R (mm)

Remarks: All dimensions shown in mm unless stated otherwise

NP R SERBBRAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.
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SIC iR RAER CHAPTER THREE =%

ES
61,5 61,5
w118
[ ! ]
L 1 Il L 1, 1 L 1 B | ]
%Ll T T
W | [
190
171 3(0) 900 7(0) 5()
57
L 6XM8
SR A A o ThE R [
& & 5@] 1G) 8(® 6® 4@
gye——————— |
mm f7any fran\y
of0] o[@] &
p S|
53 I I
3xXma/ 20.25 Bxe7
41.25
79.4
FS
61,35
8,
|
2 Il 1 I I { ] I! [
(il [l I
1T i j i F
130
% 57 57
1(C) 2(0)
&) &) @ 7@
9(@)
1 | [ 8(®
&t | L 4 3(E) 4(E)
S =78
19 ¥
@ 8l 7 Hgﬂ@
59 | 9 }
) ¢ S 47"
25 bxo7
3xM4 1 '
A RARERE UG —REA (mm)
Remarks: All dimensions shown in mm unless stated otherwise
NP ERRESERBBRAE 48
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FRET -
PRODUCT
DIAGRAM 55,2
11,85
|
4 L a
o I T 1 Tl
Q :
=T
L |
4xM8 =
4AxM8
14 1ED  2(c2)
7(E1) 10(c2)
777‘ 6@n 1LY A 92
]| [&
- hid 5(C1) 8(E2)
g & t——F ——+¢ 3(C1)  4(E2)
= Al
[ 4 H N
5 =]
9 [
sty
15y 0 [ 6x 97
oxMd 25,5| 29,5
29.5 43
45 47
L5
2 ) — | — ¢
N [ —
I 4
P
C1
4x$5.5 |
o1 o B
SR S THE
2 ] s
. ” .
3 &, D
o E2
8§ —F N
N
)
- OO
95.8
110
FRtOERE2 B UNS— Rk (mm)
Remarks: All dimensions shown in mm unless stated otherwise
49 NP ERRFSERDBRAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

SiC CHIPS & MODULES SiC it Ked& iR CHAPTERTHREE =3
FmER X2
PRODUCT
DIAGRAM 0010 14010.5
£
R o) reell el o) . m0
2 e = P
' (O | olllo]
33 %  — 1| —
2 (o]-E —|I=
b4
[ — ] —
O olllo]
= F a2
il o) @ © 00 ©* V(5]
il 144105
L[ | 88 i B o M | ]
— T
|: I: : :]
[ ]
S3
126, 5
114, 5
- 82
I
© s
;O
[}
B3
S i
e °
el |
2
i
;O
P1 P2 P3
D1.2 «— D3.2 D5.2 T11
% Mt B
ool A oM A e A T2

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

S1

S2. 1e—
$2. 26—

N1

D2 D4 Dé%
GQ.J Ej G4-J Ej GéwJ E}

S4.1e——
S4. 26—

T

T21
.
T22

T31
g
132

E IR B RN~ RER (mm)

Remarks: All dimensions shown in mm unless stated otherwise
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FRET s7
PRODUCT
DIAGRAM
E P1 P2 P3
i T1
D1 D3 D5 T ”{
m——]E 4 (;3—JE i~ (;5-—]E A 12
S1/D2 S3/D4 S5/D6 T3
g
T4
GZJE G4JE GG-JE T5
@ éf S2— S4e—— S6— 6
N1 N2 N3
SRR AN SE— AR (mm)
Remarks:All dimensions shown in mm unless stated otherwise
ﬂ%iﬂﬂﬂ EA SIC IIEER HYBRID SiC POWER MODULES
NOMENCLATURE

MNP ENRESERBERAT

Zhuzhou CRRC Times Semiconductor Co., Ltd.

RNEBRTAYFRRREER

Indicates The Devices Circuit Type

R RFRERM R

Base Plate Material

ﬁl‘.l_ﬂﬁt% /Module

THM

(%]

B Single switch

FriEEESR /AISIC

D IFF % Double switch

i /Copper

1500 E S M

33 PSA

012

LR EY 100 fERES (FROSIE BB

51 HRINR R SRR (B R AT

TR SR EHYEIE E@,iﬁ,ﬁ{ﬁ 100 Times The Digit Denotes The ®’itFS
The Rated Value Of Current Of Devices Reated Voltage Of The Device Physical NO.
R BEFA R B IEHISMY , Gy SR ,
The Type Of Device Physical Dimensions This Letter Represents The Igbt Chip
- — — - - Type Of Devices

M \EAS|C MOSEET £S5 Code| #MER outline diameter TEWAS @A (GBT

H yeE :IGBT+SiC SBD G 160X 130X 38 PSA Plannar soft punch through
E 190X 140X 38 IGBT
F 140X 130X%X38 F SiC MOSFET & ks

SiC MOSFET chip version
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100 Times The Digit Denotes The
Reated Voltage Of The Device

ZIHFE 100 ERTS T RE

HEIMZR T / Outline

X1 [144X100X40

‘ RTBTHEERRE ‘

The Rated Value Of Current Of Devices

T M

700 FF 08

M1 [152X62X21

S3 [154.5X126.5X32

S3 F3A02

Eﬁt%%ﬁﬂ?ﬁ;ﬁﬁgzk, B2 A RREBTRESE

e Igbt Chip Version In Modules,
The Letter "a" Represents Modules For EV

IGBT % ke IGBT chip version

SiC MOSFET /S A heAs  SiC MOSFET chip version

BENSEEH For EVapplication

23{4 7 / Devices Type EBERAZR / The Circuit Types
H | B&:IGBT+SiC SBD HF |##F Half bridge
M MOSFET FF |7387T 6 Units 33
F1
A
i’]%iﬂﬂﬂ TO SiC 281 TO SiC SBD/MOSFET DEVICES
NOMENCLATURE

NP ENRESERBERAE

Zhuzhou CRRC Times Semiconductor Co., Ltd.

100 Times The Digit Denotes The
Reated Voltage Of The Device

14 BERRZS

Performance Version

ZIHFE 100 ERRS T RE A | HEBEARRE (T ZA)

B | 148EBRRZs (TZB)

HERK
ZNTE 7R E / Rated Current Paciaging Fcfrmat & F5 KRS / chip Version
S/G/I/F | 100 100A Bl | TO247 0 | Bk
MOSFT | 100 | 100mQ B3 | TO263-7 1| 52
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12 BI

A 3 1 2 B
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BRFFHE / Devices Type FBERAZEC / The Circuit Types SMIZhiRS = mmhRs Pin #&
S SBD [ EXS Single switch Appearance-specific Version Product Version Number Of Plns

M MOSFET D | W& (Wt ) Double switch| | A  SMPAIRE 2| 2PN

B SMEZBhRZS 3| 3PIN

c SMNZCRRAS 4 4PIN

7 TPIN

MNP R SRR (B IR AT
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SYMBOLS
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$=% CHAPTER THREE SiC S ReAEiR SiC CHIPS & MODULES SiC CHIPS & MODULES
- ; o
MIEZRE  SICSBDS B
V ey RAESEEBE Repetitive Peak Reverse Voltage
Ve BT EBE DC Peak Reverse Voltage EA&SICHER  HYBRID SiC MODULES
IF (ag) EEER Continuous Forward Current
Ve IE[ERE Forward Voltage #s SHAM Characteristics
ln e Reverse Current Vegs IR - REREBE Collector-emitter voltage
Vers AR - R SR BB E Gate-emitter voltage
Ie EBIRERER DC collector current
Term EBRELEERTR Peak collector current
Pot BRI Total power dissipation
ZE - a1Y - FSEIHEREE SiC MOSFETS Visal B E Isolation voltage
= PN _ () ISk Gl Partial discharge
S Symbols SBIB I Characteristics - IGBT LA IGBT thermal resistance
V moss HEBEE Drain-Source Breakdown Voltage el I junction to case
s ; - Diode th [ resist.
Ip ;ﬁ E=hin C_ontlnuous Forward Current Riticonie — iR io jezunciirgnnat()recsajzeance
R bsion) B EEA Drain-Source On-State Resistance T
5 R ERbHE IGBT therma reS[stance
Vese) EMEEE Gate Threshold Voltage ther case to heatsink
sy ) Operating Junction Temperature Range / o (e . Max. (Virtual) junction
4 o g 4
Turtg BT RRAFERE Storage Temperature Range iz W (30 AR temperature
Ipss TRiRE LR Zero Gate Voltage Drain Current Ty FERE Storage temperature
M RENE Mounting torque
lces SEERE LB Collector cut-off current
lges AR i BRI Gate leakage current
" - Gate-Emitter threshold
Veen R - R 53R ERE ol
R Collector-Emitter saturation
Veggsay ik - RERIBAEE it
I ZIRBERBERER Diode DC forward current
Leru ZIREIEMESIEERR | Diode Peak forward current
Ve ZIRBERBE Diode Forward voltage
Cies FIPNGEES Input capacitance
Q¢ AR BB Gate charge
D, Reverse transfer
Crs REfemeE capacitance
Isc FEER R Short circuit current
Lo KHETHER BY 8] Turn-off delay time
t; TRERYE] Fall time
Eorr KETIAE Turn-off switching energy
taion) FHEBLERBY(8] Turn-on delay time
t, LFBtE] Rise time
Eon FHEHAE Turn-on switching energy
— s s Diode Reverse recovery
Qu ZRERMREBE chatge
e s Diode Reverse recovery
I ZIRER RIS ER g
. - Diode Reverse recovery
Eree ZIRERBRERE sheray
IGBT module ‘s total
E,, IGBT #RR BFF X% switching energy

MNP ERRESERBBERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

(Eon+Eoff +Erec)

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

SIC i F RAER

£ SiC i8R FULL SiC MODULES
"/ BB
Voss Ttk - TRAREEE
Voss A% - JRAR B
b TRIRER R
Toi IR ELGIEE BT
Pot BEEBIhE
Visol P E
Qro HEBTER
RIhJCMO5FET MOSFET é%ﬁﬂlzﬁ
Rithsc ode ZiREETTHRE
Rinen AR
Tum =E GR SR
Tse FERE
M REENE
Ipss mARE LEER R
loss AR R B R
Vesn AR - TRARIE (& FE
Vbsion) Ttk - AR E
Ie ZIREERBERBR
T ZIREEMESIEERR
17 ZIREERBE
Ciss EPNGERS
Q; AR EE T
Crss REEHER
Isc 5 RE ER I
Lo KHTIEIR BY 8]
tr TREETE]
Eorr KUETIRAE
Laon) FHIBAEIR BY 8]
f, _EFtEdiE)
Eon FHERAE
Qn ZiIRE REREBE
I ZIRER ARS8
Erec ZREREMEIRE
Esy MOSFET B xiiiE

MNP R SRR (B IR AT
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Characteristics

Drain-Source voltage
Gate-Source voltage
DCdrain current
Peak drain current
Total power dissipation
Isolation voltage
Partial discharge
MOSFET thermal resistance
junction to case
Diode thermal resistance
junction to case
MOSFET thermal resistance
case to heatsink

Max. (Virtual) junction
temperature

Storage temperature
Mounting torque
Drain cut-off current
Gate leakage current
Gate-Source threshold
voltage
Drain-Source 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
Fall time
Turn-off switching energy
Turn-on delay time
Rise time
Turn-on switching energy
Diode Reverse recovery
charge
Diode Reverse recovery
current
Diode Reverse recovery
energy

MOSFET total switching
energy
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$mE CHAPTER FOUR ERERGINE DIODES & THYRISTORS DIODES & THYRISTORS ERERKINE CHAPTERFOUR $5muzE

# 1) g 32
gﬁé S EETIHIER DIGDES | S EERERESE FREE FLOATING RECTIFIER DIODES
Jesm Ve Vo re E
Teiav)
e -3 =1 &S TYPE Vism Virem @T @/ey Tusm Rinic Rincu 00 MEZ
| BN aAE DIODES AND THYRISTORS SN R wloms  arer. @ @Tu +10% |
A
T v v KA A v v mQ | °C | KW KW kN
EBFEZ 2200V(Up to 2200V)

o AL . . . . N e o e 7P, 7500-** 7570 | 90 | 16002200 | 1600-2200 | 94.0 | 6000 | 1.03 | 0.82 | 0.035 @ 160 | 0.0057 | 0.0015| 90 ZH
amiTés = R 6 3 R T B E 8.5KV R I TR B A B 884 0 2 M B R R B B S . e T :
FNR%%UD%TCTION REZHENEARAE.RME_REERUG EEANER = RBE NEHAEE S, 7P, 4800-** 4830 90 | 2400-3400 | 2400-3400 | 64.2 6000 | 129 = 080 | 0.082 | 175  0.009 @ 0.002 70 ZHg

. . . . _ o s i " 7P, 5600-** 5660 | 90 | 2400-3400  2400-3400 642 | 6000 | 129 | 0.80 | 0.082 @ 175 | 0.007 | 0.002 | 70 ZP,
FRERMBTERBANE. BERARINESRS| 5EHRA. e EBERAB. BELHNE g L
B 7P, 6200-** 6200 | 90 | 2400-3400 | 2400-3400 | 84.4 | 6000 & 117 | 075 | 0.070 | 160 | 0.0057  0.0015 90 ZH.
ME T RES B s F SR TH =N . ZP, 6600-** 6680 = 90 | 2400-3400 | 2400-3400 & 84.4 | 6000 & 117 | 0.75 | 0.070 @ 160 | 0.005 0.0015 90 7P
ZP, 9000-** 9000 | 85 | 2400-3400 | 2400-3400 | 118.0 | 6000 & 1.06 | 0.72 | 0.057 | 160 | 0.004 | 0.0008 120 | ZH,
B8 2 4500V(Up to 4500V)
Products cover sintered and press-fit devices (<6-inch, <8.5kV), including rectifiers, ZPy 3900-* 3910 | 90 | 3600-4500 | 3600-4500 | 59.4 6000 | 1.50 | 098 | 0.086 | 160 | 0.009 | 0.002 | 70 ZHs
7P, 4600-** 4630 | 90 | 3600-4500 36004500 | 59.4 | 6000 & 150 | 098 | 0.086 160 & 0.007 | 0.002 70 ZP,
thyristors (ordinary, fast, bidirectional), fast recovery diodes, etc. Featuring high power ZP 5600-** 5600 = 90 | 3600-4500 = 3600-4500 = 79.0 | 6000 = 132 | 0.80 | 0.086 | 160 | 0.0057 | 0.0015 90 ZHc
s o | A eboulle e e e 4 il R — 7P, 6000-** 6080 = 90 | 3600-4500 3600-4500 = 79.0 | 6000 @132 | 0.80 | 0.086 160 | 0.005  0.0015 90 ZP
capacity, low loss, and double-sided heat dissipation, they are successfully applied to S 55<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>