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Zhuzhou CRRC Times Semiconductor Co., Ltd. has contributed
to the research and development and industrialization of power
semiconductor technology since 1964, Now it has become the
representative of IDM companies in the world who have the
technology of IGBT. SiC. Thyristor. IGCT and their assembly
simultaneously, owned complete industrial chain with wafer -
module - power assmebly. The company currently has R&D
centres in China and the United Kingdom, with marketing
networks all over the world. The company is the supporting
unit of the State Key Laboratory of Power Semiconductor and
Integration Technology and the National Energy High-power
Electronic Device R&D Centre, Chairman Unit of China Power
Semiconductor Technology Innovation and Industry Alliance, Co-
founder Company of Hunan Power Semiconductor Innovation

Centre.
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Engineering employees

23%& 300+

ﬁ \J 5T Overseas employees
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Wind power and Idustry
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More than 50% Domesticly
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Bipolar, More than 50% Domesticly
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IGBT, More than 60% Domesticly
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Saled morethan 1 Million modules
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Wind power, More than 60% Domesticly

1957+

1964
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Power semiconductor production
line invested in Lincoln, UK

2011=
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Start R&D of power semiconductors

2014
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35

IGBT enters the field of rail transit

Start SiC technology research,
02 major special support
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8-inch IGBT production line were
put into use

National Energy High-power
Electronic Device R&D Centre
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Finish 1st round of employee
stock ownership incentive

Participated in the establishment
of Guangzhou Qinglan
Semiconductor Co., Ltd.

Green Factory

2008

2009

FHMIDynex 2 ) T5%B9RE 1A
Acquired Dynex 75% holding

2017«
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IGBTIR R LR IR ™
6-inch bipolar production line, the

1st high power IGBT module assembly
line put into use

2019=

IGBTi# NS ZE 4T
SICPELSE AR H i IETT
IGBT modules launched for
automotive application

SiC plant construction completed

2022+
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Participated in the establishment of
Wuhan Zhirui Semiconductor Co,, Ltd.
100% holding of Dynex

Set up Zhuzhou CRRC Times
Semiconductor Co., Ltd.
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IGBT chip line phase planning
was launched, total investment
exceeds 11.1billion yuan

State Key Laboratory of Power
Semiconductor and Integration
Technology
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CHARACTERISTIC

& /Product

TI120SESGBSO
TI120TESGCSO
TI120TESFCHO
TI120TESGCS5
TI120FESEAHO
TI120FESB9S0
TI120SESB9S0
TIT20TESCCSO
TI120TESEAHO
TI120SESAGH1
TI120TESE7S0O
TIT20TESE7HO
TI120SESA6S0
TI120SESA6HO
TI120SES55S0
TI095SMS99S5
TIO95SMS99H5
TIO95SMS77H1
TIO75SESC9S0
TIO75FESBAS2
TIO75SESBASO
TIO75FESA9S0
TIO75TESA9S0
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IGBT & & IGBT CHIPS

R IGBT SHAXEAMER TR E SN ZERA, BEERSERESHXRENS S,
B REZ 750V-1200V BE. 40A-375A BHEE,

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.

S Trench Gate

LY §=3] Soft Punch Through

RS ERFE Low On-State Loss

B XIREE Low Switching Loss

L&t Soft Turn Off

BIEEER Tyma=175C

A fTechnology R /Size Ve oom Z“gi“’@zljmc Voewy | foes | loes | Tomax
mm \Y A Vv Vv HA nA ‘C

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 1.46 515 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 1.98 515 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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7= /Product

TF120TLSAASO
TF120TLSAASS
TF120HLSC8S1
TF120TLSB5S0
TF120SLSB5S0
TF120HLS99S0
TF120HLS88S0
TF120HLS88S1
TF120SLS94H0
TF120HHS77S1
TF120HLS7781
TF120HLS77HO
TF120SLS84S0
TF120SLS84H0
TF120TLS43S0
TF120HHS44S1
TFO95SLS55H5
TFO95SLS55S5
TFO75SLSC6S0
TFO75SLSC6S0
TFO75SLSB5S1
TFO75SLSB5S1
TFO75TLSA5S1
TFO75TLSA5S1
TFO75HLS95S3
TFO75HLS95S3
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FRD qu\-:;):II- FRD CHIPS

FRZEFRD BRXAEDRESERFEA, BEERSERESHXREURKIRENSS, ™
fR7Es 750V-1200V BBE. 30A-375A BB E

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.

mikE Soft & Fast Switching

ERERE Positive Temperature Coefficient

ZHEX Easy Paralleling

SIEEER Tyma=175C

i V:@25°C
AR /Technology R Va from 60A Jrom I Toiman
mm \Y A Vv uA ‘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 12.28.1 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 1.75 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 7.2*7.2 1200 110 1.45 1.75 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%38 1200 40 / 1.51 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 12.1%6 750 375 1.05 1.70 2 175
6" FRD 12.1%6 750 375 1.05 1.70 2 175
7" FRD 11.1%5.4 750 315 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*5.34 750 200 115 1.60 2 175
5" FRD 9.1*5.34 750 200 115 1.60 2 175
BN ER R L SHERAR 04
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PRODUCT PRODUCT
DIAGRAM DIAGRAM
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%—% CHAPTER ONE

IGBT &F/  IGBT CHIPS

IGBT &% FRD i& A

IGBT & FRD CHIPS

B E /Voltage
075 750V #SF K & B /Chip length&width
120 1200V 0..9 0..9mm
A 10mm
BN ERRESHERAT B 11mm F515 /Serial No
Zhuzhou CRRC Times Semiconductor Co.,Ltd. 0...9

T I 075

FES AA

S O

28 /Type A /Technology 454 /Feature
| IGBT T [#REEHM Standard Structure frfE Standard
R RC-IGBT F |%75845# Gen. 6 Structure B High Frequency
S |FEMR4M Gen. 7 Structure
E 1B Edge Gate
M =i Centre Gate
C |&# Corner Gate
S [$8 Metal Al
U |£ Metal Au
FRD &H  FRD CHIPS
B FE /Voltage
075 750V #FH & 5 /Chip length&width
120 1200v 0..9 0..9mm
A 10mm
BNRERNREERERAT B TTmm 55 /Serial No
Zhuzhou CRRC Times Semiconductor Co.,Ltd. 0..9

T F 075

TLS A5

S O

8 /Type A /Technology $$4E /Feature
F | FRD H |#REEM Standard Structure #ofE Standard
T |4 Gen. 6 Structure B4R High Frequency
S |/ Gen. 7 Structure
H [B&HE Single Buffer
L |Z&%E Multi-Buffer
S |8 Metal Al
U |£ Metal Au
NP ERRESEHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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IGBT & FRD CHIPS

S Symbols
Vee

SHAEWR
EBIR - RERBE

IGBT % FRD & A

CHAPTER ONE

Characteristics
Collector-Emitter Voltage

P

HETE

Veeisan SR - RERIEHBE Collector-Emitter Saturation Voltage
Ve iR - R SR EEBE Gate-Emitter Threshold Voltage
lezs EEBR - RERRER Zero Gate Voltage Collector Current
lees R - R EIRIRERR Gate-Emitter Leakage Current
Vi “RERM@BE Diode Reverse Voltage

Inow B Nominal Current

A TIREIE@BE Diode Forward Voltage

In RERMARER Diode Reverse Leakage Current
Vs BRATELER Max. Junction Temperature

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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"2 CHAPTER TWO IGBT & FRD #&#t IGBT & FRD MODULES

=IE IGBT 51k

HV IGBT MODULES

FRNE KEBEENA DMOS  BRFIERA TMOS T, BEERSIEERRE. WX E. ERER
I"ﬁ%%%ﬂmw B S H B SR S . RFIF- R E 3300V E 6500V BEEE, HEMBKREMIEST,
ERTFEMHBNADS 7~ REASHRITE R AISIC EARF AIN SRR E R m AL, TERIEIR .
NEB/R ., PSS EESEESBENE, JUBERERIMKESETNIREX,
EHMENEFEANE. SRNEAR . MEGSHBERIBTHFEMKIh R R S M,
CRRC HV IGBT module family uses CRRC Gen4 DMOS" and Gen5 TMOS IGBT chip
featuring low on-state voltage drop, soft turn-off,positive temperature coefficient and
parallel easily. CRRC HV IGBT module family covers voltage from 3300V to 6500V, has
flexible package and circuit structure, can applicable to all kinds of parallel application
scenarios. With CTE suitable AISIC baseplate and AIN substrate material, CRRC HV IGBT
module family has abvious advantages in reliability capability, including of thermal cycling,
power cycling and mechanical impact etc, can meet requirements of start-up and long-
distance operating conditions. CRRC HV IGBT module family has been volume applied to
locomotive, high speed train, urban rail and other high power converter applications.
F%ﬁﬁ RSEER Low Vegsan
CHARACTERISTIC o
SREKEEN High Short Circuit Capability
ERERHBE Vegsan With Positive Temperature Coefficient
ENERFBHRRAGETREEN High Power And Thermal Cycling Capability
Io Veesan | Esw H#EIME Assembly Outline
- @r Vies Ieam @l Tum Rinuc icer lan ] R~ Eg *Szeﬁ
ES Type A K &T.=25C @Tvom Code Dimensions | \ =P o0 |
C \ A \ mJ C K/W / mm /
TIM750ASM65-PSA01 1 750 80 | 6500 | 1500 3.0 14280 | 125 | 0.0085 AS 190 x 140 x 48 AISIC
TG750HF65P1-TSA000* (D 750 60 | 6500 | 1500 3.1 10835 | 125 | 0.023(JF) | PCU | 278x226.3x56 Cu
TIM250P2SM65-PSA011 250 80 | 6500 | 500 3.2 3790 | 125 0.026 P2S 140 x 73 x 48 AISIC
TIM1500A2SM45-TSA000* 1500 80 | 4500 | 3000 26 15675 | 150 0.008 AS 190 x 140 x 48 AISIC
TIM1200ASM45-PSA011 1200 85 | 4500 | 2400 2.3 14060 | 125 0.008 AS 190 x 140 x 48 AISIC
TIM1200ESM45-PSA011 1200 85 | 4500 | 2400 2.3 14060 | 125 0.008 ES 190 x 140 x 38 AISIC
TIM80OXSM45-PSA011 800 85 | 4500 | 1600 2.3 9425 | 125 0.013 XS 140 % 130 x 48 AISIC
TIM2400E3SM33-TSA000* 2400 100 | 3300 | 4800 26 10950 | 150 0.01 ES 190 x 140 x 38 AISIC
TIM1600N3SM33-TSA000 1600 100 | 3300 | 3200 2.6 7300 | 150 0.01 NS 140 % 130 % 38 AISIC
TIM1500ESM33-PSA012 1500 95 | 3300 | 3000 2.4 8020 | 150 0.008 ES 190 x 140 x 38 AISIC
TIM1500E2SM33-PSA012 1500 95 | 3300 | 3000 2.6 7800 | 150 | 0.0084 ES 190 x 140 x 38 AISIC
TIM1000NSM33-PSA011 1000 95 | 3300 | 2000 2.4 5770 | 150 0.012 NS 140 % 130 % 38 AISIC
TIM1000ECM33-PSA011 1000 95 | 3300 | 2000 2.1 6500 | 150 0.012 EC 190 x 140 x 38 AISIC
TIM500GDM33-PSA011 500 100 | 3300 | 1000 2.4 2850 | 150 0.024 GD 160 x 130 x 38 AISIC
TG450HF33X1-TSA000 450 95 | 3300 | 900 2.5 1695 | 150 0.031 X1 144 %100 % 40 AISIC
TIM250PHM33-PSA011 250 100 | 3300 | 500 25 1375 | 150 0.048 PH 140 x 73 x 38 AISIC
1 NP ERRESEHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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IGBT &% FRD &k

CHAPTERTWO %%

FRER BIEIGBT 4 HV IGBT MODULES

PRODUCT

DIAGRAM AS oD
EC ES

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

E RREREBRMNR—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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"2 CHAPTER TWO IGBT & FRD #&#t IGBT & FRD MODULES
FRER B IGBT 2%  HV IGBT MODULES ERER B IGBT#32  HV IGBT MODULES
PRODUCT PRODUCT
DIAGRAM DIAGRAM
FS GD PH PCU
- 155 .
X1
NS P2S
A RREHE RN E— A=K (mm) A RREHE RN E— A=K (mm)
Remarks:All dimensions shown in mm unless stated otherwise Remarks:All dimensions shown in mm unless stated otherwise
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. HNPERRESHERAE 14
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= IGBT #&  HYV IGBT MODULES
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Remarks:All dimensions shown in mm unless stated otherwise
NP ERRESEHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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iS%E IGBT #iR

AUTOMOTIVE IGBT MODULES

XKAGEECRBBEREEDH, BEBREE. BAXRE. BLESESER. XAE
BKRER, RS MHRESAME, ZRI~=miAE 400A £ 1200A BRCE, PEREX
AR 250kW BT R . EEMSTIRERE, BRAENRREE . IFECH .. S&IET.
RNASFE TR, ~RelENATHERBISEMSE,

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 Veegsan

{EFE B R Low Inductive Design

BT XIREE Low Switching Losses

BWERRE High Power Density

BLIEER High Operating Junction Temperature

Bl P ERRESEERAT 16
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5% IGBT £t  AUTOMOTIVE IGBT MODULES

IGBT & FRD #&t

IGBT & FRD MODULES

Ie Veesan = F3SME Assembly Outline
ne @r. Viees lerm @/ Tum | Ruscieer | KB ) RTI EHiRttel )
Type A &T.=25C | @Twm Code Dimensions Base Material

‘C \ A \ mJ ‘C K/IW / mm /
TG600FF13S3-S5A02* 600 100 1300 | 1200 1.51 173 175 | 0.084(JF) S3 154.5%x126.5% 32 Cu
TG900HF12M1-S5A00 900 100 1200 | 1800 1.45 281 175 0.052 M1 151.8%x62%20.8 Cu
TG600HF12M1-G3A00 600 100 1200 | 1200 1.85 171 150 0.049 M1 151.8%x62x20.8 Cu
TG600FF12S3-S4A01 600 80 1200 | 1200 1.5 211 175 | 0.10(JF) S3 154.5 % 126.5 % 32 Cu
TG600FF12S3-S5A02* 600 80 1200 | 1200 1.4 200 175 | 0.10(JF) S3 154.5%x126.5% 32 Cu
TG450HF12M1-S3A00 450 100 1200 | 900 1.65 142 150 0.052 M1 151.8x62%20.8 Cu
TG1200FF08S3-R6A02* 1200 100 750 2400 1.1 60 175 | 0.062(JF) S3 154.5%x126.5% 32 Cu
TG1000HFO8L5-S5A00* | 1000 100 750 | 2000 1.1 60 175 | 0.07(JF) L5 110x63 % 25.5 Cu
TG950FF08S3-S4A01 950 95 750 1900 1.2 66.1 175 | 0.10(JF) S3 154.5x126.5% 32 Cu
TG950FF08S3-S5A01 950 95 750 1900 1.15 62.5 175 | 0.10(JF) $3 154.5 x 126.5 % 32 Cu
TG820FF08S6-S5A12* 820 100 750 1640 1.2 62 175 0.1(JF) S6 139%x92x33 Cu
TG820FF08S3-S4A11 820 80 750 1640 1.2 66.1 175 | 0.12(JF) S3 154.5x126.5 % 32 Cu
TG820FF08S3-S5A01 820 65 750 1640 1.15 62.5 175 | 0.12(JF) S3 154.5x126.5% 32 Cu
TG800HF08L4-S4A00 800 110 750 1600 1.62 92.8 175 0.05 L4 79.3x55% 15,75 /
TG660FF08S3-S4A03 660 80 750 1320 1.2 66.1 175 | 0.08(JF) S3 154.5x126.5% 32 Cu
TG650FF08S2-S5A01 650 80 750 1300 1.1 56.5 175 | 0.205(JF) | S2 140x 113 x22.35 Cu
TG600FF08S3-S3A01 600 65 750 1200 1.65 70 150 | 0.12(JF) S3 154.5x126.5%x 32 Cu
TG550FF08S3-S5A01 550 80 750 1100 1.1 37 175 | 0.16(JF) S3 154.5x 126.5 % 32 Cu
TG400FF08S0-S3A00 400 65 750 800 1.7 44.5 150 0.12 SO 140%x 113 x 21 Cu
TG400FF08S0-S4A00 400 65 750 800 1.7 44.5 150 0.12 SO 140 %113 x21 Cu
TG400FF08S2-S3A11 400 60 750 800 1.7 50.5 150 | 0.165(JF) S2 140%x112%29.6 Cu
TG340SWO08L6-S5A00* 340 100 750 680 1.24 27 175 0.088 L6 43.65x 18.8x18.45 NA
FRER % IGBT #5R  AUTOMOTIVE IGBT MODULES
PRODUCT
DIAGRAM
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T3] @ 3E 2 El—}— %{
7% e~ g = 66~ 64 sz-i[;} 12
= Eb E4 E2
™ o I~ ] B i E22
= o o a 5 N
_(‘-5\ B BOD = = EET) .
1824 |
22
17 NP ERRESEHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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RE IGBT %k AUTOMOTIVE IGBT MODULES

S3

M1

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

20,8

4(C1)

9{C1)
6, 7@n

5 8(E1) *

N
\l
17|

= 10/11(C2/E1)
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2(E2)

3(e2)

22|
L 50 _
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E RINEHERMNR— R (mm)

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

IGBT & FRD MODULES

L4
L5
: H
/ P
¢l 1
ook, & "
= =) 1 TIlE
- A T2
B 62 - |.[_ A
g2 —]
= N
=
o~
d 95.8
110
L6
. 188  _
| 1305 _ 0.4
1= .
.24 | 17
S— = -
5 1.92 i _
© e e
i = | B e e—
o~
=
= ! I
Co
2 @ IGBT_]
— = - G I AFRD
e ,]J L | E1 -

16.6

L RAREHEBRMUNSR—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise

BN ERAESEFRAE

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

IGBT & FRD MODULES IGBT &% FRD &k CHAPTERTWO %%

E#&3 IGBT €1k

PRESS-PACK IGBT MODULES

FRNaE KEAFPEENL DMOS' FMIERN TMOS TR, EERSEER . BFXRE. TXIEEE
o UTON SR, RN T RRANEEENZEEERA, BESEASE. TSN, BTHEN%
e, IREREE. ARENZHERABIRENEK, HREXRS EBHEHEERNEIUR
BAEETHNER, BEfENAFESIEMEERBBIRE,
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.
FaER X H B Double-Side Cooling
CHARACTERISTIC N
e Eh Short-Circuit Failure Mode
(R ZBL B Rk Low Inductive Design
BREREEN High Thermal Cycling Capability
lc | Veesan | g, H34ME  Assembly Outline
ne er Vees | fcam @l Tvm | Rinscicer | K78 R~ Eigtet
Type S &T.=25C| @Tvum Code Dimensions Base Material
C \Y A \ mJ C K/W / mm /
TG3000SW65ZF-T200 | 3000 90 6500 | 6000 3.4 / 135 | 0.0025 | ZF 228 % 228 x 26,5 Mo
TG5000SG45ZF-P200 | 5000 90 4500 (10000| 2.45 |55800| 135 |0.00167 | ZF 228 x 228 x 26,5 Mo
TG3000SW45ZC-P200 | 3000 90 4500 | 6000 2.3 39700 | 125 | 0.003 ZC |205.8 x205.8 x 33.4 Cu
TG2000SW45ZC-P200 | 2000 90 4500 | 4000 2.3 27900 | 125 | 0.0043 | ZC |205.8x205.8x 33.4 Cu
TG1500SW45YB-P200 | 1500 90 4500 | 3000 2.3 19900 | 125 | 0.006 YB ©190%33.4 Cu
TG2000SW45YA-T200 | 2000 90 4000 | 2.7 2.25 | 31573 | 150 55 YA @172 X 26.5 Cu

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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Fﬁ': 7_1_1 Ei%Esl IGBT i PRESS-PACK IGBT MODULES
PRODUCT
DIAGRAM
ZC
me —— o omes
188 334 Clasped 4 Feax
| “uR3s 5 P ‘—'
I E— ‘ "—’_:j\\i
Y |i SR R (A Emitor)
2838 T3 A SRR (Aux Colloctor)
h"‘“-u.-\ i L 5 I
8 B} 8
g3 6 FI J M
P Ji ' W A
R3S // : 4aR1LS _’r///
ekl
158
=L &
AIX E
E
ZF
2B.1 unc|ampsd
Peerie el 26.5 clamped 245 83 ‘f—“‘."L
< ! A 3 L7 i
RN |
Aux Emitter
- ] el 47 R =
{0 [y
g 2 e A HE K}
g
H# (Gate) z MLE —
ﬁ .
E
T J l
2 t AxR20. 5
&xR15.5 4 (179} (eal leator)
]
24
3 RREHEBRMANE—RZXK (mm)
Remarks:All dimensions shown in mm unless stated otherwise
21 NP ERRESEHERAE

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

IGBT & FRD MODULES

IGBT &% FRD &k

CHAPTERTWO %%

Fzﬁ 7_|_§ &% IGBT &3t PRESS-PACK IGBT MODULES
PRODUCT
DIAGRAM
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L 17205 R 288
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i
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$ 150 MR (Col lector)
140
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IR (Gate)

SBH#EMLARL (Aux Col lector)

BN E SR (Aux Eni tter)

i RINEHERUNR—REXR (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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FR{EE IGBT 1Rk

EE IGBT 43R

IGBT & FRD MODULES

MV AND LV IGBT MODULES

IGBT &% FRD &k

CHAPTERTWO £

.

=)

MV AND LV IGBT MODULES -
Ic Veesan Esw £3EIMEZ Assembly Outline
e @r Vees | fcrm @/c @T. Tuom Rinc et R ] R~ Egﬁﬁﬂ-
® 5 Y] f : ase
Type A &T.=25C Code Dimensions Material
C Y A Y mJ Cc K/W / mm /
FRNE REFPEECABRBHAETH, BAEREE. BAXKRE. s LEEZEEFR. XA TIM3600E2SM17-TSA000 | 3600| 95 | 1700 | 7200 1.95 3680 150 0.0075 ES | 190x140x38 | AISiC
PRODUCT Cu E*ﬁ , J\ﬁﬁﬁ %’|§§E§—?&$ﬁ*ﬂ— , B SIMEET . —%—%;ﬁgg . %—E_‘-;é.;,ﬁ% o . iZ%ﬁUFZ TIM2400ESM17-TSA000 [2400| 100 1700 | 4800 1.75 2840 150 0.0065 ES 190 % 140 x 38 AISIC
INTRODUCTION e P e . TIM2400N2SM17-TSA000 | 2400| 95 | 1700 | 4800 1.95 2070 150 0.0137 N2S | 140x130x38 AISiC
N7 N z= zZ= N SEky v
AR B 25 FB T 40A & 3600A, BE 950V = 1700V, AEEHIWRERNGEN, IREEFS TG1800HF17H1-S500  |1800| 100 | 1700 3600 22 2250 150 0.0165 H1 250 89 x 38 Cu
B IGBT R T/FiAe . HERAE. IR HZEM, ENZTINE, “REMENAT TIM1600FSM17-PSA011 |1600| 80 |1700| 3200 2.3 1800 125 0.009 FS 140 % 130 % 38 AISIC
TG1400HF17H1-S300 1400| 100 |1700 | 2800 1.75 1300 150 0.0166 H1 250 x 89 x 38 Cu
rag) YR . IS R IV BE
FAERMXAE . YK ZUMER . SVG. IR RIANFRS AL o TIM1200FSM17-PSA011 |1200| 80 |1700 | 2400 2.3 1300 125 0.012 FS 140 % 130 % 38 AISIC
TG1000HF17H1-S300 1000| 100 |1700 | 2000 1.85 980 150 0.02 H1 250 x 89 x 38 Cu
CRRC MV&LV IGBT module family uses CRRC Gen 7 super-fine Trench technology IGBT TGBOOHF1 7M1-S500 800 | 100 |1700) 1600 1.95 665 150 0.039 M1 | 1518x62x208 | Cu
o . o . . TG650CP17H2-S300 650 | 100 |1700 | 1300 1.85 610 150 0.03 H2 171.8 %89 x 38 Cu
chip,with benefit of low switching losses, high operation temperature. For package Cu TG650PC17H2-S300 650 | 100 11700 1300 185 610 150 0.03 Ho 171.8 %89 x 38 Cu
baseplate and high thermal conduction material have been applied to further enhance TG650HF17H2-S300 650 | 95 1700 1300 1.85 610 150 0.03 H2 | 171.8x89x38 Cu
h | ; q densi ql liability. CRRC gi 4l TG600HF17M1-S310 600 | 100 |1700 | 1200 1.7 401 150 0.046 M1 | 151.8x62x20.8 Cu
thermal performance and current density and long term reliabilty. medium and fow TG600HF17M1-S300 600 | 100 |1700 | 1200 1.8 470 150 0.046 M1 | 151.8x62x20.8 Cu
voltage IGBT family covers current from 40A to 3600A, voltage from 950V to 1700V, can TG500HF17M1-S310 500 | 100 |1700 | 1000 1.85 410 150 0.06 M1 | 151.8x62x20.8 Cu
, ) o TG450HF17M1- 450 | 100 |1700| 900 1.8 381 150 0.055 M1 | 151.8x62x20.8
meet requirements of renewable energy and industry applications. CRRC MV&LV IGBT G450 5300 cu
TG300HF17M1-S300 300 | 100 |1700| 600 1.8 235 150 0.08 M1 | 151.8x62x20.8 Cu
has been volume applied to applications of wind power , PV, inverter, SVG and induction TG1400HE12H1-S300 1400! 100 |[1200] 2800 1.8 486 150 0.02 H1 250 x 89 x 38 Cu
heating etc. TG900HF12H2-S300 900 | 100 |1200| 1800 1.8 300 150 0.0295 H2 171.8x89 %38 Cu
TG80OOHF12W1-S400 800 | 100 |1200 | 1600 1.5 298.6 150 0.0485 W1 | 106.4%61.4x%30.9 Cu
TG8OOHF12W1-S500 800 | 90 |1200| 1600 1.4 224 175 0.0485 W1 | 106.4%x61.4%30.9 /
TG750HF12M1-S500 750 | 90 [1200 | 1500 1.6 274 (150°C) | 175 0.051 M1 | 151.8x62x20.8 Cu
TG600HF12M1-S3A00 600 | 100 |1200| 1200 1.7 194 150 0.049 M1 | 151.8x62x20.8 Cu
=] EEERE Low V,
R RSEER OW Veesan TGB00OHF12M1-G3A00 600 | 100 |[1200| 1200 1.85 115 150 0.049 M1 | 151.8x62x20.8 Cu
CHARACTERISTIC
o o TG600DW12W1-S300 600 | 100 |1200| 1200 1.75 1415 150 0.0485 W1 | 106.4%61.4%30.9 Cu
B XIREE Low Switching Losses
TG600HF12W1-G300 600 | 100 |1200| 1200 1.75 209.5 150 0.0485 W1 | 106.4%61.4%30.9 Cu
- . . TG600HF12M1-S500 600 | 80 |1200| 1200 1.57 175.1(150° 175 0.057 M1 | 151.8x62x20.8
BNREE High Power Density G S (150¢C) cu
TG450HF12M1-S3A00 450 | 100 |1200| 900 1.65 91.5 150 0.052 M1 | 151.8x62x20.8 Cu
ST High Operating Junction Temperature TG450HF12W1-S400 450 | 100 |1200| 900 1.77 164.23 150 0.058 W1 | 106.4%61.4%30.9 Cu
TG300HF12M1-S300 300 | 100 |1200| 600 1.65 98.9 150 0.078 M1 | 151.8x62x20.8 Cu
TG300HF12W1-S300 300 | 100 |1200| 600 1.75 104.75 150 0.093 W1 | 106.4%x61.4%30.9 Cu
TG450NP11U4-S500 450 | 100 [1100| 900 1.5 43.31 150 0.076 U4 112%x62%16.4 Cu
TG600NP10U4B-S500 600 | 50 950 | 1200 1.4 29.9 150 0.0882 U4 112%x62%16.4 Cu
"1.28(T1I\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%x62%16.4 Cu
1.6(T5\T6)" | 16.9(T5\T6)" 0.2847(T5\T6)"
"1.28(TI\T4) | "12.1(T1\T4) "0.14(T1\T4\
TH400AN10U3-S500 400 / 950 | 800 | 1.05(T2\T3) | 24.3(T2\T3) | 150 T2\T3) U3 | 109.9%x62x16.4 /
1.6(T5\T6)" | 16.9(T5\T6)" 0.28(T5\T6)"
TH200F3B10U4-S500 200 | 65 950 | 400 1.4 4.15 150 0.2048 U4 112%x62%16.4 Cu
TH200D3B10U3-S500 100 / 950 | 200 1.23 1.21 150 0.35 U3 | 109.9%x62x16.4 /
TH200D3B10U4-S500 100 / 950 | 200 1.23 1.21 150 0.428 U4 112%x62%16.4 Cu
TO Siz& POWER DEVICE
e Vemsam) Esw #2IME Assembly Outline
e @T Vcss /CRM @/c @r. TVJM Rch IGBT Favi] R~ EBﬁMﬂ
c 5 VIM f : ase
Type A &T.=25C Code Dimensions Material
C Y A Y mJ o) K/W / mm /
TG100SW12B2-S500 126 | 100 |[1200| 300 1.65 18.94 175 0.13 B2 | 41.2x159x5.1 /
TG40SW12B1-S500 56 100 |1200] 120 1.65 75 175 0.3 B1 41,9%16.3x5.3 /
23 HNPERKESHERAR ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. BNPERNAEERERAT 24
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Fﬁ': 7_1_1 F{EE IGBT &2 MV AND LV IGBT MODULES
PRODUCT
DIAGRAM
FS
M1
[==]
S 4(c1)
L4 ats 9(c1)

d
I
a7

5, 7@n

137 5° 8(E1) * - 10/11 (C2/E1)
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Remarks:All dimensions shown in mm unless stated otherwise
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CHAPTERTWO %%

RER EME IGBT #42 MV AND LV IGBT MODULES
PRODUCT
DIAGRAM

w1

U3
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FRD #&1R

FRD MODULES

~mNa KAPEEANMUEAREKES FRD, EERSIERIE, WIRERHHE, BRERY, SIESE
o cTioN LR, RRNTFRASEBRL TEREMNB RN, & 1200V & 6500V BETHE, #
=N AFHIBE BN T,
CRRC FRD module uses CRRC Gen6 injection efficiency control chip featuring low on-
state voltage drop,soft reverse recovery characteristic,positive temperature coefficient, high
operation temperature.CRRC FRD family modules have high reliability and high overload
capacity, they cover voltage from 1200V to 6500V,can meet requirements of railway
application and industry applications.
fad b =3 =1 EHEREE High Current Density
CHARACTERISTIC L
=BT EED High Thermal Cycling Capability
=iRiEsE High I’t Capability
Ic Ve H##IME Assembly Outline
BS Vees | lcam @lc Esw Tyom Rinsc Fro vt R~ Bk
Type er. o Code Dimensions Sk
A &T.=25C Material
Cc \Y A \Y mJ Cc K/W / mm /
TFM750XDM65-D200 750 80  [6500|1500| 270 (3;00) 125 | 0018 | XD 140 x 130 x 48 AlSiC
TFM1500XDM45-D200 | 1500 / 4500 | 3000 | 2.55 (5300) 150 | 0.016 XD 140 x 130 % 48 AISIC
TFM1200XDM45-D200 | 1200 / 4500 | 2400 | 2.7 (3300) 125 | 0016 XD 140 x 130 x 48 AISIC
TFM1500NDM33-D200 | 1500 / 3300|3000 | 24 (ZSOO) 150 | 0.015 ND 140 x 130 % 38 AISIC
TF1500SF33K1-D200 1500 / 3300{3000| 225 (2E200) 150 | 0.0145 | Ki 130 %90 x 38 AISIC
TFM1000N2DM33-D200 | 1000 95 3300|2000 | 215 1(50? 150 | 0.021 ND 140 % 130 x 38 AISIC
TFM3600E2SM17-D200 | 3600 95 1700|7200 | 1.85 (1EZ4O) 150 | 0.0095 | ES 190 x 140 x 38 AISIC
TF100HF12T1-D300 100 / 1200 | 200 1.6 / 150 0.28 T 94 x 35 % 30 Cu
29 NP ERRESEHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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IGBT & FRD MODULES

"2 CHAPTER TWO IGBT & FRD #&#t
ﬁjg *m;l'u_] SE IGBT #&3t HV IGBT MODULES
NAMING
SYSTEM
P ERNKESEERAT RS HEEBRE

RnFRERMR

Zhuzhou CRRC Times Semiconductor Co.,Ltd. The rated value of current of devices This letter represents the
material of baseplates
— FHF |etter|Material of baseplate
The circuit type of devices f =a !
S |BFF%£ Single switch S #3_Copper
EniER D [BFF* Double switch
Module H [3#F Half bridge
C |¥m& Chopper
FRnERFRE R FHISMNE ZINEFHI 100 135
The tépe of device, The letter represents the outline diameter of devices EREBHNEBRE
| for IGBT,F for FRD s = ~ : . . . K
K5 Code |#MER Outline diameter 100 times of this value is
| IGBT the rated voltage of devices
= FRD P 140x73 %38
N. F. D |140%x130x38 o]
G 160 x 130 x 38 This letter represents the IGBT chip type of devices
E.E2 [190x140x38 PSA [FEMEZEE Plannar soft punch through
A, A2  |190x140x48 TSA [A#EMEREZIBE Trench soft punch through
X1 144 %100 x 40
P2 140x73x48
X 140x130x48

CeEz Al

NAMING
SYSTEM

BN B SBERAE ZIREFE 100 15
Zhuzhou CRRC Times Semiconductor Co.,Ltd. ERBHNEEBE

100 times of this value is
the rated voltage of devices

RnRFREERRIE

The rated value of current of devices

T G

450 HF 17

hEEREER IGBT 485k MV&LV AND PRESS-PACK IGBT MODULES

HEIMERT Outline
M1 [152x62x 21 YB 190 % 35
M3 [165x 152 %21 SO (140x113x21
W1 (108 x62 % 31 S2 |140%x112%29.6

H1 [250%x89x 38 L4 [79.3x55x15,75
H2 [172x89x38 L5 [110x63x25.5
S1 [210x100x 29 W1 [106.4x61.4x30.1
ZC |204 %204 x 35 U3 [109.9x62x30.1

ZF (228 x228 %28

M1 S3A

RTSaRSRERE, BR A RRSEATRHSE

The IGBT chip version in modules,

The letter "A" represents modules for EV

284 Devices type BRI The circuit types
G IGBT HF |¥# Half bridge
F FRD FF |7387% 6 Units
TH SRR SW |BFX Single switch
SG |1X IGBT EFF% All IGBT single switch
AN [ANPC
D3B |Double boost

31 BN ERAESEFRAE

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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FSiRB8 ERMIMIREAE  INSULATED GATE BIPOLAR TRANSISTOR
SYMBOLS S Symbols BHEWR Characteristics

Vees EBIR - REIRBE Collector-emitter voltage

Viees R - & S9Hk EB Gate-emitter voltage

Ie EBRERBR DC collector current

/- ERIRESIEEBR Peak collector current

Pt SFERINE Total power dissipation

Vieol HEEBE Isolation voltage

Qo BEBE Partial discharge

DomEss IGBT Z555#48H IGBT thermal resistance junction to case

Rinsc biode TIREERRA Diode thermal resistance junction to case

Rincn REfRIAE IGBT thermal resistance case to heatsink

Tuom e () &85 Max. (Virtual) junction temperature

Ve FHRE Storage temperature

M REIE Mounting torque

lees EERBREIEER Collector cut-off current

lges AR EB Gate leakage current

Veem) AR - A ESIR I {E R Gate-Emitter threshold voltage

Veesan EBIR - KSR E Collector-Emitter saturation voltage

Ie TIREERERBR Diode DC forward current

/- TiREEOESIEEBRR Diode Peak forward current

Ve TIREERBE Diode Forward voltage

Cres MABS Input capacitance

Q, AR ERTET Gate charge

Cres REERBE Reverse transfer capacitance

Isc pstiza==i Short circuit current

taor K T ZEIR B 8] Turn-off delay time

t; TEEATIE) Falling time

Eore XfgE= Turn off energy

ta(on) FHEFER BY &) Turn-on delay time

t, _EFHAYIE Rising time

Eon FrBgEE Turn on energy

Q. TIRE REIRE BT Diode Reverse recovery charge

I “RERMIRE BT Diode Reverse recovery current

E\ec TIREREIRERE Diode Reverse recovery energy

Eq. IGBT S FF X REE IGBT total switching energy (Eo,+Eqx)
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. BN ER R LS HERAT 32
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#=2 CHAPTER THREE SIC B R AR SiC CHIPS & MODULES SiC CHIPS & MODULES SiC A R CHAPTER THREE =2

| SBD & E SBD CHIPS FERER TS330PLS87A1 TS120PLS22A2
PRODUCT
DIAGRAM
100, 2 i
o L | .
A s B
FEERNE S 2 RRRE SIC SBDG A , BB RBANER 5, BB T IR, T
PRODUCT o e e . P . s X gl 8l 8
INTRODUCTION thE 55 2 RS E SIC SBDISH i AEERERY B ESHE =, SR FHIEE WA . |5 2
. . . . . . . 7300 Anode 5050
CRRC 2nd generation medium and low voltage SiC SBD applies to photovoltaic field for its v \¢ J
high surge current capability. Y ———
CRRC 2nd generation high voltage SiC SBD applies to rail transit and power grid for its B ) i N
2470
positive temperature coefficient and high withstand voltage. if : — :
I - 1
fad L= ERM@AWKREBRFH  Zero Reverse Recovery Current
CHARACTERISTIC TS120PLS33A4
BERBIER Reduced Temperature Dependence
H{EE SiC SBD A MV and LV SiC SBD
Voo | Viam | 1 T T. % L2
&S Type S I R ’ * T,=25°C |T,=150°C| T,=150°C
V V A C Cc v uA
TS120PLS33A5 | 1200 | 1200 | 20 | -40 ~+150 | -40 ~ +150 1.45 1.85 <20
TS120PLS22A2 | 1200 | 1200 | 10 | -40 ~ +150 | -40 ~ +150 1.45 1.85 <20
&I SiC SBD A HV SiC SBD
Voo | View | 1 T T, ve ks
BE Type pe | R | Trave) ’ 0 T=25C |T,=150C| T,=150°C
vV | v | A © 1 v HA o
TS330PLS87A1 3300 | 3300 | 47 | -40 ~ +150 | -40 ~ +150 190 | 325 <100
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% =% CHAPTER THREE SIC B R AR SiC CHIPS & MODULES SiC CHIPS & MODULES SiC A R CHAPTER THREE =2
I MOSFET ’-E\H- MOSFET CHIPS leﬁ 7_|_1 TM120PES33A1 TM120PES44A7
PRODUCT
DIAGRAM =l . Jpm
00, w0 W0, 80 ’”té.lé.-g [me 0 ol w0 om e ow]
. - ‘s g KS G ‘ K5
FRNE FEE 2 HEE SIC MOSFET B/, XABHAFTEMES, soleEMikakEARURE
[’;ﬁ{%%ﬁm on BEIERA; HEE 2 HBE SIC MOSFET K, RATEMEN, B ELHEA, & : : ; g
FREMBLE; BREERFXIRE, 8 LIEMENER, J s s
CRRC Gen2 MV & LV SiC MOSFET chip adopts fine planar gate structure, high-reliability e w0 e || g L
gate oxidation technology and channel self-alignment technology; CRRC Gen2 SiC us s —
MOSFET chip adopts planar gate structure,high-voltage terminal technology, and bulit-in TR em—— T e e R R ——— e G Koam st
gate resistance on the chip; The chip has the characteristics of low switching loss and high
operating frequency. TM120PES55A2 TM120PES55A6
L 150 1
ﬂ 1400 d00) S0 |460 o8 oo
IS
FEmREs s BRHKYME High System Effciency m - |!
CHARACTERISTIC N 4
EEMIIESRE  Higher Operating Frequency
BFFXIRFE Low Switching Losses g g
5 5 .2, 5 5 g
It

S=ME GeWiR KS=7F 5 LNl M MR S=Source  GeGate KS=Kehin Source  Unit- pm S=#iift G=iflE KS=FFR N N, mx S=Source G=Gale KS=Kehin Source Unit pm

=/ SiC MSOFET &R/ HV SiC MSOFET Chips

Ve Rosion @ Ves=17V I TM120PES55B0
- V(BR}DSS Ip T, Tstg 9 o o o o
BE Type T=25¢C |T,=150C| T,=25C | T,=150C | T,=150CC
v A C C v mQ A =y . oy
TM330PES87A2 | 3300V | 47 | -40 ~+150 | -40 ~ +150 3.0 | 2.0 40 | 65 <100 “F‘
T
H{EE SiC MSOFET & H MV and LV SiC MSOFET Chips o Y
Ve Rosion @ Ves=17V I
- Vigripss Ip T, Tt o 9 o B o o
8BS Type T,=25C |T,=175C| T,~=25TC T~=175TC T,=150°C
Al
\' A ‘C ‘C V mQ WA =
TM120PES55B0 | 1200V | 125 | -55~+175 | -55 ~ +175 2.6 1.9 16 24.5 <50
TM120PES55A2 | 1200V | 91 | -55~+175 | -55 ~ +175 2.6 1.9 25 38 <50
TM120PES55A6 | 1200V | 91 | -55~+175 | -55 ~ +175 2.6 1.6 25 38 <50
TM120PES44A7 | 1200V | 69 | -55~+175 | -55~ +175 27 2.0 40 52 <50 o RERAL: 8%
T=.[ T Unit:pm
TM120PES33A1 | 1200V | 44 | -55~+175 | -55 ~ +175 3 2.2 80 107 <50 —]Jm}—i 1 '{I"
st 0.0
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| SiC &R SiC MODULES

SB& SiC Ii=4E#k  HYBRID SiC POWER MODULES

. v s — 1S . 1o . P le Ve san E. 3% Assembly
FmaE % SIC EREAREE - ABEATEM SIC MOSFET, EBREFXRE, SILELSR, | "y @l il - . - e
= CES CRM VJM thJC S
O ion SEBESHN, RARRE. AARASEHEENRETE, FRAGRBOSHN, WX TS Type A | & Te=25°C | @Tum Code |  Dimensions | 225
1200V Z 3300V BEBE, EBRTRNAERNERBEMSE T | v | A Vv mJ | C K/W / mm /
THM1500ESM33-PSA012 | 1500 | 95 | 3300 | 3000 2 6035 | 150 | 0.008 ES 190 x 140 % 38 AISIC
. . . _ THM500GDM33-PSA01 1 500 | 85 | 3300 | 1000 2.1 1900 | 150 | 0.021 GD 160 % 130 x 38 AISIC
CRRC SIiC power modules use CRRC Gen2 Fine planar gate SiC MOSFET, with the THM1600FSM17-PSA011 | 1600 | 85 | 1700 | 3200 2.5 960 | 125 | 0.009 FS 140 % 130 % 38 AISIC
characteristics of low switching loss, high operating junction temperature and low on
resistance. In combination with advanced interconnection and packaging processes £ SiC IhZ#EH  FULL SiC POWER MODULES
such as silver sintering and copper wire bonding, the product has sufficient robustness. Ic Veesan Esw #% Assembly
Covering the voltage range of 1200V to 3300V, it is suitable for electric vehicles and rail BE Type er Vees | lcam @l or Tvom Rinic vz} R¥ ngggﬁ
= © o, . q
i & T.=25C VUM Code Dimensions :
transit. A < Material
€ V A V mJ C K/W / mm /
TM750HF33X2-F100 750 | 90 | 3300 | 1500 1.8 800 | 150 | 0.024 X2 144 %100 % 40 AISIC
TM500HF33X1-F100 500 | 90 | 3300 | 1000 1.9 590 | 150 | 0.036 X1 144 x 100 x 40 AISIC
Frimise TREkEREE  No Reverse Recovery Loss TG660HF12L5-F2A01* 660 | 65 | 1200 | 1320 13 66.2 | 175 | 0.08(JF) L5 110%63x 25,5 cu
CHARACTERISTIC TM600FF12S3-W3A01 600 | 65 | 1200 | 1200 1.3 66.2 | 175 | 0.11(JF) S3 154,5 % 126,5 x 32 Cu
BFFRIRFE Low Switching Losses TM600OFF12S3-F2A01* 600 | 65 | 1200 | 1200 1.5 147 | 175 | 0.08(JF) S3 1545 % 126,5 x 32 Cu
BNEREE High Power Density
TO SiC 284F TO SiC POWER DEVICE
BIEER High Operating Junction Temperature Ro Veessn | Eg, H% Assembly
Vs |ty | ©l Tow | Rec | f5 R s
Zu =X i i 8BS Type @T. oo~ |@T. . . Base
(R BB R Low Inductive Design mQ & Tc=257T |/ vm Code Dimensions Material
(G V A V mJ © K/W / mm /
TM40SW12B1-F201 40 | 25 | 1200 | 100 5.5 2.413| 175 | 0497 B1 41.42%16.13%5.21 /
TM80SW12B1-F201 80 | 25 | 1200 | 80 5.4 1247 175 | 0717 B1 41.42%16.13%5.21 /
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CeE=p A

NAMING
SYSTEM

NP ERKESEERAE

Zhuzhou CRRC Times Semiconductor Co.,Ltd.

SiC #4E SR

SiC DEVICE TYPES

SIC A RAELR

SiC CHIPS & MODULES

EERFE /10

Rated Voltage divided by 10

BRRY B AnFSHS
Chip size Additional code

T M

120

PES 55

Al

AR

The type of Devices

D

KA

Key technical features

FEmRRA

Product version

SiC SBD
M SiC MOSFET

w

CEE=FA

NAMING
SYSTEM

NP ERKESEERAE

Zhuzhou CRRC Times Semiconductor Co.,Ltd.

HR{EE SiC &R

FHEEH
Half bridge
TAELE
Trench gate structure

i
Central gate
pralii
edge gate

8 AL
R Ag

>n| m Z

MYV SiC MODULES

ZIEPHI 100 fERRR4HEERE

100 times of this value is
the rated voltage of devices

FHEIMERT Outline
X1 [144%x100x%40
M1 |152%x62x%21

R RIEE R E

The rated value of current of devices

T M 450

HF 33 Xi

S3 |154.5%x126.5x32

F100

F{4FhSE Devices type

EI&FZT, The circuit types

H | /8BS :IGBT+SIC SBD

HF [##F Half bridge

M MOSFET

FF [7<85% 6 Units

ETRMNSRRER, B8R A RKERATRIHSE

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

S3

IGBT &Y A RRA  IGBT chip version

F1

SiC MOSFET &/ hRA  SiC MOSFET chip version

A

R ZEER  For EV application

45 BN ERSESEERAE
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SiC CHIPS & MODULES

SIC IR AR R

2 Hmy EESICHERE  HV SiC MODULES
NAMING
SYSTEM

MNP ERRELSHATRLAE e B R

Zhuzhou CRRC Times Semiconductor Co.,Ltd.

THM

The circuit type of devices

B3 Single switch

W Double switch

1500

E S

CHAPTER THREE =%

RS REAR AR
This letter represents the material
of baseplates
M BxibEESR /AISIC
S 1 /Copper

M 33 PSA

R HNEEBTRE
The rated value of current of devices

ZINEFH 100 SRR MERE

100 times of this value is
the rated voltage of devices

RnaRISME

The letter represents the outline

R
This letter represents the IGBT chip
type of devices

diameter of devices
= = ” - - SFEMEREEDR IGBT
e 5 Code| 4MERTY outline diameter PSA Plannar soft punch through
The type of device G 160 x 130 x 38 IGBT
M SiC MOSFET E 190 x 140 x 38 E SiC MOSFET i B s
H JBE IGBT+SIC SBD F 140 x 130 x 38 SiC MOSFET chip version
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD. NP ERRESHRERAT 46




#=2 CHAPTER THREE SIC B R AR SIC CHIPS & MODULES
P — .
1\1-151;?,% BHRESETRE SiC SBDS
SYMBOLS S Symbols BYEWR Parameters
Vieau ROEEEEBE Repetitive Peak Reverse Voltage
Ve BB E DC Peak Reverse Voltage
IF 2y IEMIEE Continuous Forward Current
Ve IE@) &R Forward Voltage
Iq RABTR Reverse Current
EE - Y - ¥SHIBBNRAFE  SiC MOSFETS
&S Symbols SHER Characteristics
Vigapss HFHBE Drain-Source Breakdown Voltage
Ip IEE@ER Continuous Forward Current
Rosion BASEE Drain-Source On-State Resistance
Vs FEBRE Gate Threshold Voltage
= ytE - Operating Junction Temperature Range /
43 S= =
To. rstg BEITHERRFRIEE Storage Temperature Range
s TRk LR Zero Gate Voltage Drain Current

47 BN ERSESEERAE
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SiC CHIPS & MODULES SIiC A RARHR CHAPTER THREE =2
Vel — IS
SRR
SYMBOLS
EBA SICH#ER  HYBRID SiC MODULES £ SiC &k FULL SiC MODULES
= PR . = PR .
Symbols SEER Characteristics Symbols SEER Characteristics
Viees B - RERBE Collector-emitter voltage Vpss TRiR - IRk B & Drain-Source voltage
Viaes R - &SIk B Gate-emitter voltage Vess R - SRR EBE Gate-Source voltage
Ie EBIRERBR DC collector current Ip RIREREBR DC drain current
lezy EBRESIEERR Peak collector current e ERESIEESER Peak drain current
Piot BEEHINR Total power dissipation Pt BEEHINR Total power dissipation
Vieor MR E Isolation voltage Visor MR BE Isolation voltage
Qe [SEBRE Partial discharge Qe IGERE:] Partial discharge
IGBT thermal resistance MOSFET thermal resistance
gE==an g
Rl IGBT £ H junction to case Rinsc mosrer MOSFET %5574 H junction to case
_ Diode thermal resistance — Diode thermal resistance
) et ) syt
Rinuc piode TIREEFRA junction to case Rinc biode TIREERRA junction to case
IGBT thermal resistance MOSFET thermal resistance
# £
Rincr AT case to heatsink Rinc EhirRE case to heatsink
= > = Max. (Virtual) junction == = ~ Max. (Virtual) junction
et ) bE Sk ) 4E
Tvom e (%) %R termperature Tvam RS (38 &8 temperature
s FERE Storage temperature s FHRE Storage temperature
M RENIE Mounting torque M RENE Mounting torque
la=s EEBRAELEER Collector cut-off current loss IRRE L Drain cut-off current
laes KRR Gate leakage current lass RiRER TR Gate leakage current
. N Gate-Emitter threshold S Gate-Source threshold
Veemy WA - R ESIIR I {E R ElEeE Vasmy R - IRAR B R B
e Collector-Emitter saturation AT EAE A Drain-Source saturation
Vegsan IR - RSB E voltage Vosion TR - IRRES voltage
Il TIREERERBR Diode DC forward current I ZIREERERBR Diode DC forward current
Lerm TiREEAESIEEBR | Diode Peak forward current leam TIREEAESIREBR | Diode Peak forward current
V- TIREIE@BE Diode Forward voltage V- TIREE@BE Diode Forward voltage
Cies WMABRR Input capacitance Ciss WMABR Input capacitance
Q, AR ER 75T Gate charge Q, A% BB FaF Gate charge
DA Reverse transfer ke 2 Reverse transfer
Cres REEHBE capacitance Crss REEHBE capacitance
e pstiz== R Short circuit current lee Sz Short circuit current
toorn K HTFEIR B 18] Turn-off delay time toorn K UTFEIRBY 8] Turn-off delay time
i BEAY(E) Fall time % EENE Fall time
Eorr KBIRFE Turn-off switching energy Eorr KHFIRFE Turn-off switching energy
Laton) PARCEISIN:N 2] Turn-on delay time taton) FHEFER AT [E] Turn-on delay time
t, _EFadE Rise time t, FHeSE Rise time
[Ea PaptEint=d Turn-on switching energy [Z FHBIRFE Turn-on switching energy
e . e Diode Reverse recovery g e . Diode Reverse recovery
Q. TIRE R @RS BT charge Q. TIREREIRE BT charge
_ Diode Reverse recovery — . Diode Reverse recovery
s 2 v 2=
I, TIRE REIRE BT p— I, TIRE REIRE BT QUi
e e Diode Reverse recovery o e o Diode Reverse recovery
Eec TRERORERE energy Ejec TIRERMEIRERE energy
IGBT module ‘s total o
E., IGBT R FF IR switching energy E., MOSFET fafissrss | MIOSFET total switching
(Eon+Eoff+Erec)) 9y
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO. LTD. BN ZER R SHERAT 48



FME

CHAPTER FOUR

ERERRME

DIODES &
THYRISTORS

BN ER AL SHRIRAR
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

POWER SEMICONDUCTOR PRODUCT GUIDE

DIODES &
THYRISTORS

BRERBEE

%592  CHAPTER FOUR

ANELSHBEMTRER



#5092 CHAPTER FOUR ERERRRE DIODES & THYRISTORS

gﬁ% RECTIFIER DIODES

Fmia
PRODUCT
INTRODUCTION

@R

CHARACTERISTIC

51

ERERREE

DIODES AND THYRISTORS

FrmRifE 6 I RUAT BE8.5kV RUTRERMEEER G G EBERE . ZBRW
REFHE . NARHE . RIKEZRESHE . BERPRFE. BIRE. NEABREER
FREMINBTERBANE. ERAMINERSISENRS, AeEERBE. SELHS
Mz TR . SNSRI THENA .

b T8

o

A

+

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 N E I AD Double-Side Cooling

KINERB= High Power Capability

{RIREE Low Loss

NP ERRESHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

DIODES & THYRISTORS

SEENERE

BERERBwE

FREE FLOATING RECTIFIER DIODES

CHAPTER FOUR Z5P0E

e Jesm Vem Vo I'e F
8BS TYPE Viasm Veam @Tyym @/em @T. @T. Tum | Rinc Rinc +10% gl‘ﬁﬁ
=**=Vpau/ 100 @T, &10ms | &Tc=Tym M o Outline
A (© \' \ kA A \% \'% mQ ‘C K/IW | K/IW kN

EBEZE 2200V (Up to 2200V)

ZPy 11200-** [11210| 85 |1600-2200 | 1600-2200 | 125.0 6000 | 0.98 0.77 0.035 | 160 |0.0035|0.0008| 120 ZP;,
ZPy 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 ZP.
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
EBEZE 3400V(Up to 3400V)

ZPg 12000-** [12080| 85 |2400-3400 | 2400-3400 | 133.0 6000 | 0.97 0.68 0.048 | 160 |0.0028|0.0005| 180 ZHc
ZPy 9500-** 9500 | 85 |2400-3400 | 2400-3400 | 118.0 6000 | 1.06 0.72 0.057 | 160 |0.0035|0.0008| 120 ZP,
ZP, 9000-** 9000 | 85 |2400-3400 | 2400-3400 | 118.0 6000 | 1.06 0.72 0.057 | 160 | 0.004 |0.0008| 120 ZH,
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 | 1.17 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)

ZP, 7600-** 7670 | 90 | 3600-4500 | 3600-4500 99.4 6000 | 1.19 0.80 0.065 | 150 |0.0035|0.0008| 120 ZP,
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 ZP:
ZP: 5600-** 5600 | 90 | 3600-4500 | 3600-4500 79.0 6000 | 1.32 0.80 0.086 | 160 |0.0057|0.0015| 90 ZHc
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
EBEZE 5500V(Up to 5500V)

ZPg 8800-** 8860 | 100 | 4600-5500 | 4600-5500 | 120.0 6000 | 1.10 0.74 0.060 | 150 |0.0025|0.0005| 180 ZP¢
ZPg 8200-** 8270 | 100 | 4600-5500 | 4600-5500 | 120.0 6000 | 1.10 0.74 0.060 | 150 |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
BEZE 6500V(Up to 6500V)

ZP, 6000-** 6000 | 100 | 5600-6500 | 4900-6000 88.4 6000 | 1.37 0.83 0.090 | 150 |0.0035|0.0008| 120 ZP,
ZP, 5500-** 5520 | 100 | 5600-6500 | 4900-6000 88.4 6000 | 1.37 0.83 0.090 | 150 | 0.004 |0.0008| 120 ZH,
ZP. 4300-** 4300 | 100 | 5600-6500 | 4900-6000 61.5 6000 | 1.56 0.84 0.120 | 150 | 0.005 |0.0015| 90 ZP.
ZP: 3900-** 3960 | 100 | 5600-6500 | 4900-6000 61.5 6000 | 1.56 0.84 0.120 | 150 |0.0057|0.0015| 90 ZHc
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
EBEZE 7200V(Up to 7200V)

ZP, 5000-** 5030 | 100 | 6600-7200 | 6100-6700 80.4 6000 | 1.58 0.95 0.105 | 150 | 0.004 |0.0008| 120 ZH,
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 |0.0028|0.0005| 180 ZH:
ZPy, 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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Frﬁ ,—T( LEFEBERE  FREE FLOATING RECTIFIER DIODES
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EBEZE 1400V (Up to 1400V)
ZPy 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 7P,
ZPgy 2700_** 2770 600-1400 31.0 1500 1.05 0.78 0.092 190 0.02 0.005 22 ZPy
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;
ZP¢ 500_** 520 600-1400 5.9 800 1.45 0.80 0.657 190 0.08 0.020 5 ZP¢
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 7P,
ZPgy 2000_** 2030 1600-2200 25.7 1500 1.20 0.82 0.156 175 0.02 0.005 22 ZPy
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;
ZP¢ 400_** 410 1600-2200 4.9 800 1.85 0.82 1.110 175 0.08 0.020 5 ZP¢
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 1.55 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 ZPy
ZPg 900_** 960 2400-3400 12.0 1500 1.70 0.88 0.450 175 0.035 0.008 15 ZPg
ZP, 800_** 850 2400-3400 10.8 1500 195 | 0.88 | 0.613 175 0.035 | 0.010 10 ZP;
BEZE 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 | 096 | 0.235 150 0.018 | 0.005 30 ZP,
ZPy 1200_** 1200 3600-4500 19.6 1500 1.55 0.96 0.296 150 0.02 0.005 22 ZPq
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,
ZP4 1000_** 1060 5400-6500 16.5 1500 1.70 1.05 0.450 150 0.02 0.005 22 ZPy/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
EEZE 8500V (Up to 8500V)
ZP4 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 ZHg
ZP4 900_** 960 6600-7200 11.0 1500 2.00 1.20 | 0.500 150 0.02 0.005 22 ZH,
ZPg 500_** 570 6600-7200 8.0 1500 2.25 1.10 | 0.850 150 0.035 | 0.008 15 ZHgq
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BEZE 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
KP: 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 [0.095 125 0.007 0.002 70 KPg
KPg 3300-** 3370| 70 1800-2200 | 1800-2200 64.5 3000 1.15 0.86 [0.095 125 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
KP: 5500-** 5510| 70 1400-1800 | 1400-1800 94.0 3000 1.00 0.83 [0.056 125 0.0057 |0.0015 90 KHc
BEZE 2800V (Up to 2800V)

KP, 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
KP: 5100-** 5190 | 70 2400-2800 | 2400-2800 75.0 3000 1.14 0.90 [0.080 125 0.005 |0.0015 90 KPe
KP¢: 4700-** 4760 | 70 2400-2800 | 2400-2800 75.0 3000 1.14 0.90 [0.080 125 0.0057 |0.0015 90 KHc
KPg 3300-** 3300 | 70 | 2400-2800 | 2400-2800 60.0 3000 1.40 0.95 [0.150 125 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
EBEZE 3400V (Up to 3400V)

KP¢: 4600-** 4610| 70 3000-3400 | 3000-3400 69.0 3000 1.21 0.86 [0.115 125 0.005 |0.0015 90 KP¢
KP¢: 4200-** 4240| 70 | 3000-3400 | 3000-3400 69.0 3000 1.21 0.86 [0.115 125 0.0057 [0.0015 90 KHc
KPg 3200-** 3270| 70 3000-3400 | 3000-3400 54,0 3000 1.41 0.95 [0.153 125 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
KPp 6900-** 6900 | 70 2800-3200 | 2800-3200 100.0 3000 1.09 0.88 [0.070 125 0.0035 |0.0008 120 KPp
KP, 6300-** 6330 | 70 |2800-3200 | 2800-3200 100.0 3000 1.09 0.88 [0.070 125 0.004 [0.0008| 120 KHp
BEZE 4200V(Up to 4200V)

KPy, 5700-** 5700 | 70 3600-4200 | 3600-4200 97.5 3000 1.24 0.90 [0.114 125 0.0035 |0.0008 120 KHp
KPp 5200-** 5250 | 70 3600-4200 | 3600-4200 97.5 3000 1.24 0.90 [0.114 125 0.004 |0.0008 120 KHp
KP¢: 4300-** 4320| 70 | 3600-4200 | 3600-4200 60.0 3000 1.35 0.97 [0.126 125 0.005 [0.0015 90 KP¢
KP: 3900-** 3970 | 70 3600-4200 | 3600-4200 60.0 3000 1.35 0.97 [0.126 125 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 [0.200 125 0.009 0.002 70 KHg
KPy 2000-** 2030 | 70 | 3600-4200 | 3600-4200 32.0 1500 1.41 0.96 [0.300 125 0.01 0.003 50 KLy
KPy 1900-** 1910 70 | 3600-4200 | 3600-4200 32.0 1500 1.41 0.96 [0.300 125 0.011 0.003 50 KHy
KP4 1000-** 1090 70 3600-4200 | 3600-4200 18.0 1000 1.65 1.05 ]0.600 125 0.017 0.005 22 KP4
KPy 900-** 930 70 3600-4200 | 3600-4200 18.0 1000 1.65 1.05 |0.600 125 0.022 0.005 22 KH,
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
KPgz 7000-** 7000 | 55 |4600-5200 | 4200-4600 100.0 6000 1.61 0.95 [0.110 115 0.0028 |0.0005| 180 KHe
KP, 5300-** 5380 | 70 | 4600-5200 | 4200-4600 85.2 3000 1.38 1.00 [0.125 125 0.0035 [0.0008| 120 KHp
KPy, 5000-** 5000| 70 | 4600-5200 | 4200-4600 85.2 3000 1.38 1.00 |0.125 125 0.004 |0.0008 120 KHp
KP: 3700-** 3750 | 70 | 4600-5200 | 4200-4600 60.0 3000 1.54 1.00 (0.180 125 0.005 |0.0015 90 KP¢
KP¢: 3400-** 3460 | 70 | 4600-5200 | 4200-4600 60.0 3000 1.54 1.00 [0.180 125 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
KP4 1400-** 1470| 70 | 4600-5200 | 4200-4600 20.0 1500 1.73 1.10 10.420 125 0.013 0.004 40 KP,
KP, 1300-** 1300| 70 | 4600-5200 | 4200-4600 20.0 1500 1.73 1.10 10.420 125 0.015 0.004 40 KH,A
KP4 900-** 980 70 | 4600-5200 | 4200-4600 12.4 1000 1.90 1.12 10.780 125 0.017 0.005 22 KPg
KP4 800-** 830 70 | 4600-5200 | 4200-4600 12.4 1000 1.90 1.12 10.780 125 0.022 0.005 22 KH,q
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KPg 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
KPp 4500-** 4500 | 70 | 5400-6500 | 4500-5600 79.5 |3000 1.69 1.13 [0.185| 125 0.0035 [0.0008| 120 KPp
KP, 4200-** 4250 | 70 |5400-6500 | 4500-5600 | 79.5 |3000 1.69 1.13 10.185| 125 0.004 [0.0008| 120 KHp
KPc 3000-** 3070 | 70 | 5400-6500 | 4500-5600 | 64.8 (3000 | 2.00 1.18 10.274| 125 0.005 [0.0015| 90 KP¢
KPc 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 (0.412 125 0.007 0.002 70 KPg
KPg 1800-** 1800 | 70 |5400-6500 | 4500-5600 | 50.0 |3000 | 2.49 1.25 10412 125 0.009 | 0.002 70 KHg
KPy 1400-** 1450 | 70 |5400-6500 | 4500-5600 | 32,5 |1500 | 2.12 1.15 |0.645| 125 0.01 0.003 50 KLy
KPy 1300-** 1360 | 70 | 5400-6500 | 4500-5600 325 |1500 212 1.15 |0.645 125 0.011 0.003 50 KHy
KP, 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 |0.780| 125 0.015 | 0.004 40 KH,
KPy 800-** 850 | 70 |5400-6500 | 4500-5600 | 16.1 [1000 | 2.25 1.20 |1.050| 125 0.017 | 0.005 22 KP,
KP4 700-** 730 70 | 5400-6500 | 4500-5600 16.1 1000 2.25 1.20 |1.050 125 0.022 0.005 22 KHq
KPg 400-** 420 70 | 5400-6500 | 4500-5600 4.5 1000 3.50 1.20 |2.300 125 0.035 0.008 15 KPg
KPg 300-** 350 | 70 |5400-6500 | 4500-5600 45 [1000 | 3.50 1.20 |2.300| 125 0.045 | 0.008 15 KHsg
BEZE 7200V(Up to 7200V)
KP; 2600-** 2660 | 70 | 6800-7200 | 6300-6700 42.0 3000 2.15 1.19 |0.320 125 0.0057 [0.0015 90 KHe,
KPg 1600-** 1790 | 70 | 6800-7200 | 6300-6700 32.0 |3000 2.50 1.25 |0.420 125 0.009 0.002 70 KHg
EBEZE 8000V(Up to 8000V)
KPg 4700-** 4700 | 70 | 7000-7500 | 6500-7000 | 91.0 |5000 | 2.05 1.40 |0.130| 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 |0.435 115 0.0057 [0.0015 90 KHcz
KPy 600-** 600 | 70 | 7500-8000 | 7000-7500 | 12.1 |1000 | 2.90 1.35 |1.550| 125 0.022 | 0.005 22 KH,
KPg 300-** 300 | 70 | 7500-8000 | 7000-7500 4.0 |500 2.90 1.45 |2.900| 125 0.045 | 0.008 15 KHg
EBEZE 8500V(Up to 8500V)
KPe 4800-** 4800 | 55 | 8100-8500 | 7600-8000 90.0 |5000 1.90 1.31 |0.118 90 0.0027 | 0.005 180 KHe
KP, 3000-** 3000 | 55 |8100-8500 | 7600-8000 | 53.3 [3000 1.90 1.20 0.234| 90 0.004 |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 KHc,
KPc 1900-** 1900 | 70 |8100-8500 | 7600-8000 | 35.0 |3000 | 2.88 1.32 |0.520| 115 0.0057 |0.0015| 90 KHc,
KP4 500-** 540 70 | 8100-8500 | 7600-8000 12.1 1000 2.90 1.35 |1.550 115 0.022 0.005 22 KHq
KPg 300-** 300 | 70 |8100-8500 | 7600-8000 4.0 |500 2.95 1.47 |2.950| 125 0.045 | 0.008 15 KHg
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BEZE 1400V(Up to 1400V)

KPy 3300-** 3310 600-1400 60.0 3000 1.15 | 0.83 | 0.092 125 0.01 0.003 56 KPy
KP, 2600-** 2640 600-1400 47.0 3000 1.30 0.87 0.098 125 0.0125 | 0.004 45 KP4
KP, 1800-** 1850 600-1400 29.0 3000 1.40 0.84 0.130 125 0.018 0.005 30 KP,
KPg 1700-** 1700 600-1400 26.0 1500 1.20 | 0.86 | 0.160 125 0.02 0.005 22 KPq
KPg 900-** 900 600-1400 15.0 1500 1.35 | 0.85 | 0.330 125 0.035 | 0.008 15 KPs
KP, 800-** 850 600-1400 12.8 1500 1.60 0.87 0.382 125 0.035 0.01 10 KP;
KPs 700-** 700 600-1400 9.1 1500 1.75 0.95 0.530 125 0.041 0.01 5 KPs
KPg 400-** 400 600-1400 6.3 600 1.40 | 0.85 | 0.640 125 0.08 0.02 5 KPs
BEZE 1800V(Up to 1800V)

KPy 3000-** 3030 1600-1800 60.0 3000 1.35 0.90 0.110 125 0.01 0.003 56 KPy
KP, 2500-** 2520 1600-1800 45.0 3000 1.45 0.91 0.120 125 0.0125 | 0.004 45 KP4
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 0.005 22 KPy
KP; 1200-** 1240 1600-1800 20.0 1500 1.40 0.88 0.262 125 0.024 0.006 20 KP4
KPg; 800-** 850 1600-1800 14.0 1500 1.60 0.91 0.360 125 0.035 0.008 15 KPg
KP, 700-** 770 1600-1800 1.5 1500 1.80 | 0.90 | 0.500 125 0.035 0.01 10 KP;
KPs 600-** 640 1600-1800 8.3 1500 1.90 1.09 | 0.587 125 0.041 0.01 5 KPs
KPg 300-** 320 1600-1800 5.0 600 1.80 0.93 1.150 125 0.08 0.02 5 KPg
BEZE 2400V(Up to 2400V)

KPx 2700-** 2730 2000-2400 45.0 3000 1.45 | 090 | 0.137 125 0.01 0.003 56 KPy
KP, 2100-** 2110 2000-2400 35.0 3000 1.65 | 096 | 0.179 125 0.0125 | 0.004 45 KP,
KP, 1400-** 1470 2000-2400 23.0 3000 1.80 | 0.96 | 0.230 125 0.018 | 0.005 30 KP,
KPy 1400-** 1400 2000-2600 24.0 1500 1.50 0.89 0.270 125 0.02 0.005 22 KP4
KPg 750-** 750 2000-2600 11.0 1500 1.85 | 0.95 | 0.500 125 0.035 | 0.008 15 KPg
KP, 600-** 670 2000-2600 10.0 1500 215 | 0.92 | 0.720 125 0.035 0.01 10 KP;
KPs 500-** 510 2000-2600 7.8 1500 240 | 0.94 | 1.036 125 0.041 0.01 5 KPs
BEZE 3400V(Up to 3400V)

KPx 2100-** 2190 3000-3400 33.0 3000 1.85 1.00 | 0.235 125 0.01 0.003 56 KPy/KHy
KP, 1700-** 1770 3000-3400 30.0 3000 2.10 1.05 | 0.298 125 0.0125 | 0.004 45 KPA/KHA
KP, 1000-** 1010 3000-3400 17.0 1500 2.05 1.08 | 0.560 125 0.02 0.005 22 KPq
KPg 500-** 580 3000-3400 8.4 1500 2.40 1.03 0.970 125 0.035 0.008 15 KPg
KP,; 500-** 530 3000-3400 8.0 1500 2.65 0.98 1.200 125 0.035 0.01 10 KP,
KPx 2400-** 2470 2600-2800 43.0 3000 1.65 | 098 | 0.170 125 0.01 0.003 56 KPy
KP, 1800-** 1850 2600-2800 30.0 3000 1.90 1.02 | 0.250 125 0.0125 | 0.004 45 KP,
KP, 1300-** 1300 2600-2800 23.0 1500 1.55 0.95 0.300 125 0.02 0.005 22 KPq
KP, 1200-** 1240 2600-3400 19.2 3000 2.25 1.06 0.350 125 0.018 0.005 30 KP,
KPg 700-** 700 2600-2800 10.5 1500 1.90 1.00 | 0.600 125 0.035 | 0.008 15 KPg
KPs 400-** 410 2600-3400 6.3 1500 2.80 1.04 | 1.725 125 0.041 0.01 5 KPs
BEZE 5200V(Up to 5200V)

KPy 1400-** 1470 4600-5200 23.5 3000 2.80 1.18 0.525 125 0.01 0.003 56 KPy/KHy
KPx 1800-** 1880 3600-4200 25.0 3000 2.20 1.14 | 0.360 125 0.01 0.003 56 KPy/KHy
KP, 1400-** 1440 3600-4200 25.0 3000 2.45 1.15 | 0.452 125 0.0125 | 0.004 45 KPA/KHA
KP, 900-** 960 3600-4200 14.7 3000 2.80 1.15 0.680 125 0.018 0.005 30 KP,
KP4 800-** 870 3600-4200 15.0 1500 2.50 1.15 0.799 125 0.02 0.005 22 KPo/KHq
KPg 400-** 480 3600-4200 7.0 1500 3.25 1.15 | 1.470 125 0.035 | 0.008 15 KPg/KHg
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2592 CHAPTER FOUR ERERRRE DIODES & THYRISTORS
I ﬁﬁ E-E m % FAST SWITCHING THYRISTORS
IT(AV) Jrsm Viem tq F
8BS TYPE . Vorm Virrm @Tyym @/ Tuom Rinic Rincn @Toum f +10% IME
=**=V/,em/100 | @T= 55°C &10ms| &T=Tym Outline
A \Y \Y KA A \' © K/W K/W us Hz kN
BEEZE 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
KK, 2100-** 2190 800-1200 | 800-1200 27.5 | 3000 | 2.00 125 0.0124 | 0.004 25 2000 45 KP,
KK, 1600-** 1680 800-1200 | 800-1200 21.1 | 2000 | 1.75 125 0.018 0.005 25 2000 30 KP,
KKg 1300-** 1380 800-1200 | 800-1200 17.4 | 2000 | 1.85 125 0.02 0.005 25 2000 22 KPq
KKg 800-** 850 800-1200 | 800-1200 10.7 | 1500 | 2.08 125 0.035 0.008 25 2000 15 KPg
EEZE 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
KKs 2100-** 2110 1200-1400 | 1200-1400 | 26.6 | 3000 | 2.15 125 0.0124 | 0.004 35 1500 45 KP,
KK, 1600-** 1600 1200-1400 | 1200-1400 | 20.2 | 2000 | 1.85 125 0.018 0.005 35 1500 30 KP,
KFg 1400-** 1400 1200-1400 200 17.6 | 2000 | 1.82 125 0.02 0.005 25 2500 22 KPg
KFg 1200-** 1290 1200-1400 200 16.3 | 2000 | 2.00 125 0.02 0.005 19 3000 22 KPq
KKy 1200-** 1270 1200-1400 | 1200-1400 | 16.0 | 2000 | 2.10 125 0.02 0.005 35 1500 22 KPq
KKg 700-** 750 1200-1400 | 1200-1400 9.5 1500 | 2.45 125 0.035 0.008 35 1500 15 KPg
BLFEZE 2000V (Up to 2000V )
KFy 3000-** 3030 1800-2000 200 36.0 | 4000 | 1.65 125 0.01 0.003 120 500 56 KPy
KFy 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,
KKg 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
BEZE 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 KHe,
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 KP,
KK, 1200-** 1240 2200-2500 | 2200-2500 | 15.6 | 2000 | 2.60 125 0.018 0.005 60 750 30 KP,
KKg 1000-** 1010 2200-2500 | 2200-2500 | 12.7 | 2000 | 2.85 125 0.02 0.005 60 750 22 KPg
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
EBEZE 3500V (Up to 3500V )
KKc 3000-** 3000 3200-3500 | 3200-3500 | 32.3 | 4000 | 3.00 125 0.0057 | 0.002 120 250 90 KHe,
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 Kex
BEZE 4500V (Up to 4500V )
KF¢ 3600-** 3650 4200-4500 300 41.5 | 4000 | 2.10 125 0.0057 | 0.002 200 250 90 KHe,
KK 2700-** 2780 4200-4500 | 4200-4500 | 36.8 | 4000 | 3.20 125 0.0057 | 0.002 200 150 90 KHe,
KK 2700-** 2760 4000-4200 | 4000-4200 | 31.2 | 4000 | 3.40 125 0.0057 | 0.002 150 200 90 KHe,
KKg 2300-** 2320 4000-4200 | 4000-4200 | 24.9 | 3000 | 3.20 125 0.007 0.002 150 200 70 Kes
172B8 Remarks :
1.f A RIK BT 18] t, TSR AR TIESRER
1.fis the recommended maximum operating frequency at the corresponding off time t,.
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P92 CHAPTER FOUR BERERRRE DIODES & THYRISTORS DIODES & THYRISTORS BERERRRE CHAPTER FOUR 57025

Y —
ﬂﬁﬁﬁ% BIDIRECTIONAL THYRISTORS ﬂﬁ-*&% FAST DIODES

[ —— Vosm Vorm ltsm Vi Vo It F - Tesm Vem L £
BS TYPE @Tyom @/l Tyom Riuc | Ruch | 4 109 S BS TYPE Verm @Tyym @lew Tvam Rinsc Rinch o FISig
o=y /100 | @T.=70°C Vesw Ve [g10ms| &Tc=Typ | 1w | @Tvom £10% | outline =/ o/100 @T.= 70C 210ms &To=Tum @Tvm | £10% | 5 tiine
A | © \'% Vv KA A Vv \% mQ © K/W | K/IW kN A \ KA A \Y C K/W K/W us kN
HEEZE 2800V(Up to 2800V) BEZE 2200V (Up to 2200V )
KB¢ 5500-** 2520 | 2520 |2200-2800 | 2200-2800 | 38.0 | 3000 | 1.47 0.99 0.16 125 0.01 | 0.003 90 KB, ZKy 2500-** 2598 1800-2200 34.3 4000 2.30 150 0.01 0.003 6.5 56 ZPy
KBc 5200-** 2360 | 5240 |2200-2800 | 2200-2800 | 38.0 | 3000 | 1.47 | 099 | 0.16 125 0.011 | 0.003 90 KBc ZK, 2000-** 2082 1800-2200 275 3000 2.30 150 0.0124 | 0.004 6.5 45 ZP,
EBEZE 4200V (Up to 4200V) ZKy 1200-** 1280 1800-2200 17.0 2000 2.40 150 0.02 0.005 6.0 22 ZPq
KBp 5600-** 2560 | 5680 |3600-4200 | 3600-4200 | 40.0 | 3000 | 1.50 0.90 | 0.200 125 0.009 | 0.002| 120 KBp ZKg 800-** 816 1800-2200 10.8 1500 2.40 150 0.035 0.008 6.0 15 ZPg
KB¢ 4400-** 1980 | 4400 | 3600-4200 | 3600-4200 | 32.5 | 2000 | 1.52 1.00 | 0.260 125 0.011 | 0.003 90 KBc EEZE 2800V (Up to 2800V )
KBg 2900-** 1310 | 2912 | 3600-4200 | 3600-4200 | 23.0 | 1500 | 1.65 1.02 | 0.420 125 0.016 | 0.004 70 KBg ZKy 2500_** 2531 2500-2800 33.4 4000 2.50 150 0.01 0.003 6.7 56 ZPy
KBy 2200-** 1000 | 2219 | 3600-4200 | 3600-4200 | 15.0 | 1000 | 1.55 1.05 | 0.500 125 0.022 | 0.005 50 KBy ZK, 2000-** 2030 2500-2800 26.8 3000 2.50 150 0.0125 | 0.004 6.7 45 ZPA
KB, 1800-** 840 1850 | 3600-4200 | 3600-4200 | 12.0 1000 | 1.65 1.05 | 0.600 125 0.026 | 0.005 50 KB4 ZKy 1100-** 1190 2500-2800 15.8 2000 2.60 150 0.02 0.005 6.2 22 ZP,
KBy 1000-** 460 1020 | 3600-4200 | 3600-4200 6.0 1000 | 2.25 1.15 | 1.000 125 0.045 | 0.008 22 KBy ZKg 700-** 770 2500-2800 10.1 1500 2.60 150 0.035 0.008 6.2 15 ZPg
FEZE 6500V(Up to 6500V) BIEZE 3500V (Up to 3500V)
KBy 4200-** 1910 | 4242 | 5400-6500 | 4500-5600 | 32.0 | 3000 | 2.25 1.11 | 0.380 125 0.009 | 0.002| 120 KBp ZKy 2200_** 2228 3000-3500 29.4 4000 2.80 150 0.01 0.003 7.0 56 ZPy
KBc 3100-** 1410 | 3124 | 5400-6500 | 4500-5600 | 22.5 | 3000 | 2.95 1.30 | 0.540 125 0.011 | 0.003 90 KBc ZK, 1800-** 1855 3000-3500 24.5 3000 2.80 150 0.0124 | 0.004 7.0 45 ZP,
KBg 2300-** 1060 | 2347 | 5400-6500 | 4500-5600 | 14.0 1500 | 2.25 1.18 | 0.680 125 0.016 | 0.004 70 KBg ZKy 1000-** 1016 3000-3500 13.4 2000 3.00 150 0.02 0.005 6.5 22 ZP,
KBy 1600-** 740 1640 | 5400-6500 | 4500-5600 | 11.8 1000 | 2.25 1.25 | 1.000 125 0.022 | 0.005 50 KBy ZKg 600-** 680 3000-3500 9.9 1500 3.00 150 0.035 0.008 6.5 15 7P,
KB, 1300-** 610 1360 | 5400-6500 | 4500-5600 | 11.0 | 1000 | 2.50 1.30 | 1.200 125 0.026 | 0.005 50 KBa BEZE 4500V (Up to 4500V )
KBy 700-** 350 770 | 5400-6500 | 4500-5600 4.5 1000 | 3.50 1.20 | 2.300 125 0.045 | 0.008 22 KBy ZKy 2000-** 2032 4000-4500 26.8 4000 3.20 150 0.01 0.003 7.5 56 ZPy
KBg 400-** 180 400 | 5400-6500 | 4500-5600 2.8 500 3.5 1.24 4.3 125 0.09 | 0.008 15 KBg ZK, 1800-** 1820 4000-4500 24.1 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 ZPg
ZKs 500-** 530 4000-4500 7.1 1500 3.50 150 0.035 0.008 7.0 15 ZPg
Fl% Ehn ZPg Zp, ZP,
PRODUCT

DIAGRAM

L RIRERERMNSR—REXK (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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2592 CHAPTER FOUR ERERRRE DIODES & THYRISTORS
WEEE  BIDIRECTIONAL THYRISTORS
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BERERBwE

CHAPTER FOUR Z5P0E

NOMENCLATURE
hAd
KP x 2600 16 00
BREZERT o/l
This number represent the rated /eay//ray
ZIREZH 100 ZRT Voru/ Varw
100 times of this number represent the rated Viogm/Veau
AN ERTBRFMSE RTABEEMRIZENTWEFES
the two letters represent the type of the device This nqmpers or ]qtters represent ordinal numeral
e Symbols S2{ERIE Device Types for va;;tl:sg;dlwce structure and process
ZP TLIBERE Rectifier diodes Desig; nu1r=1_'"|ber BRE X Specific meaning
ZK BEIRE Fast Diode 00 JREZ1t Original design
KP E@mEE Thyristor 01 F—RIELT / 84 The first revision
KF IEXIFREREE Asymmetric Thyristor 02 % RIELT /184 The second revision
KK RIRGREE Fast switching thyristors * #7175 New products
KB WEGgEE Bi-directional control thyristors

fFSiEA

SYMBOLS

5 Symbols BHER Description

F EEN Mounting Force

e IEEFER Mean Forward Current

Jem EmIEEBR Peak Forward Current

fesg SRIBETR Surge Forward Current

friav) BAFER Mean On-state Current

— BSHYIRER Rms On-state Current

i BSEEBR Peak On-state Current

- BARBBER Surge (Non-repetitive) Current
Rinch FEARIAGE Thermal Resistance, Case to Heatsink
Rinic ESHE Thermal Resistance, Junction to Case
ty R % 38 ) K T BY 1) Circuit commutated turn-off time
Te =im Case Temperature

Ty Be (%) &5 Max.Virtual Junction Temperature
Vs MSAEEIREBE Non-repetitive Peak Off-state Voltage
Vasu REOAESIEEBE Non-repetitive Peak Reverse Voltage
Voo MSESIEEBE Repetitive Peak Off-state Voltage
Varu ROESEEBE Repetitive Peak Reverse Voltage
Vew EmaEEBE Peak Forward Voltage

Viu ERIEEBE Peak On-state Voltage

Ve BB E On-state Threshold Voltage

e BARIRBE On-state Slope Resistance

Veo TEME I & Forward Threshold Voltage

re TERIEREBE Forward Slope Resistance

Qy REWRE FBfer Reverse Recovery Charge

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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2592 CHAPTER FOUR ERERRRE DIODES & THYRISTORS
R
FRD OA FRD PRODUCTS
ey Trsm Vem Vo re F

8% @Tc=79°C Veam | @Tvum @y er Tum | Rwic | Rinch I Q. +10% 9H:[~2

TYPE or 55°C &10ms| &Tc=Tym Lokt QOutline
A vV | kA | A ] v v | ma | c|kw|kw| A |uc| kN
BEZ 2500V (Up to 2500V )
FY,1100-** | 1150 [2500| 18 [4500] 2.80 [ 1.05 | 039 [ 1250020 0005 1200 [2600] 22 | zP,
BEZE 4500V (Up to 4500V )
FY:6000-** 6000 4500 | 100 [2500| 1.65 | 1.15 | 020 | 125 |0.0025|0.0005| 3600 |8000| 180 | zP.
FY,5000-** 4600 4500 | 85 [2500| 2.00 | 1.40 | 020 | 125 |0.0033|0.001 | 3600 |8000| 120 | ZP,
FY,4600-* 4600 4500 | 85 [2500| 2.00 | 1.45 | 022 | 125 |0.0035|0.001 | 3400 |7200| 120 | zP,
FY52000-**-02 2620 4500 | 40 |2500| 2.00 | 1.00 | 0.40 | 125 | 0.007 |0.002 | 3200 [10000| 40 ZSs
FY52000-**-01 2000 4500 | 25 [2500| 3.60 | 1.60 | 0.80 | 125 | 0.007 | 0.002 | 2300 |5600 | 40 ZSs
FY,1100-%* 1184 4500 | 20 [2500| 3.60 | 206 | 062 | 125 | 0010 |0.003| 1600 |4500| 40 7Sy
FY, 600-** 630 4500 | 16 |2000| 3.80 | 1.30 | 1.25 | 125 | 0.020 | 0.005| 800 |2500| 22 ZP,
FY, 400-** 400 4500 | 4 |1000| 320 | 1.70 | 150 | 125 | 0.035 |0.008| 360 | 650 | 15 ZP,
BEZ 6500V (Up to 6500V )
FY,4000-** 4100 6500 | 65 |2500| 210 | 1.47 | 025 | 125 [0.0033|0.001 | 6000 [16000| 120 | ZPg,
FY.2000-** 2468 6500 | 40 |2500| 220 | 150 | 0.28 | 125 [0.0057[0.0015| 5100 [14000| 90 ZP;
FYy1700-** 1864 6500 | 36 |2500| 270 | 1.55 | 046 | 125 | 0.007 | 0.002 | 4600 [11000| 40 ZSs
FY, 400-** 460 6500 | 10 | 900 | 400 | 150 | 2.80 | 125 | 0.020 [ 0.005 | 650 |1300| 22 ZP,
69 NP ERRESHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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NOMENCLATURE

FY

25P9%  CHAPTER FOUR

FRD &  FRD PRODUCTS

. 1100

— N EFHFERRBENCRER

This number or letter represents
the diameter of the chip

AN FERTERMHE

the two letters represent the type of the device

S Symbols |[24F2E Device Types
FY 2E#EE FRD Free floating type FRD

71

NP ERSESEERAE

mERREE DIODES & THYRISTORS

45 01

TR EMRIZENBWEFT

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

Des]i‘gzl-r,?l,lﬁ'\ber B{E X Specific meaning
00 FrEE Standard typ
01 BB Low-frequency type

ZIEZFH 100 ERT Vigw

100 times of this number tells the rating of Vigu

ﬁm&?%ﬁ /F(AV)

This number tells the rating of /ray

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

DIODES & THYRISTORS

e I=RITL) FRD7=5 FRD PRODUCTS

SYMBOLS
%2 Symbols \ SHER
F EEN
ey ERTHmn
e EBEEET
/FSM 7‘&5@ Egﬁ
I REIRE R
Rocn R
Rinsc A
Q. REREEE
T. =8
Tum 8BS (2x) &8
Ve EAIE(EEE
Vs ROESEESE

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

CHAPTER FOUR  £5P92s

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.VirtualJunction Temperature
Peak Forward Voltage
Repetitive Peak Reverse Voltage
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$HAE  CHAPTER FIVE SERIIEREEE [da) 1GCT SR IR TR R I CHAPTER FIVE 55FE

| SRR REE IGCT ERITRRRSEE  1GCT

ITGQM IT(AV) VDRM VRRM ITSM VTM@ITM VTO rT F
JHERRIS . T, T, R R 7
v Tum |Te=60C| Tum | Tow [Gomd  Tum | P | Bees |, (2109 |
A A \ \Y KA \Y A C K/W \ mQ | kN
Fma IGCT- &R INIRERBRERBTEAE. BRHMAR. NRERDEHRA, B—FHERT CSe 6000-80 * 6000 | 3570 | 8000 | 8000 | 525 | 2.73 | 6000 | 90 [0.0032/0.0012 1.33 | 0232 | 120 | Cs:
PRODUCT . . - N :. - R R N 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 Ll LR B ENF S EFXRME, T IZNATBNIRE . TERR. XAOKE. fi CSc 5000-33 5000 | 1930 | 3300 | 3300 | 345 | 1.61 | 2000 | 100 [0.0085| 0.003 | 1.11 | 0.261 | 40 | CAs
FHIRGH . BEEASRFIENXREER, ([EHENBFNEEEREINR., alEl. X, A, CS. 6000-25 6000 | 2620 | 2500 | 2500 | 42.2 | 1.04 | 1000 | 100 |0.0085| 0.003 | 0.87 | 0.18 | 40 | CAx
HRNESSHEBRETEXRER,
. ) . 1L EVESER; 2. TS
The integrated gate commutated thyristor adopts new technologies such as buffer layer, , = FEEERR , T
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
- L d : : - : FmER CAc
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 §
power, reliability, efficiency, cost, volume and weight. =
It
~ - . 439
ol Tt 3= EE R IREh Integrated Gate Driver 0 -
CHARACTERISTIC N (L I -
NERERS High Power Grade e O e
AR Low Conduction Loss s | o | ) \ o
T§1] =| ! 1 +
S ) 2 / / g
IRIBERA High Surge Current g ] ' J/’
t il =, )
KHEREMER  Long-term Short-Circuit Failure Mode ul '
_] | 18.5%0.3
BiFRAEN®  Strong EMC Performance
CA,¢
I TGQM I T(AV) VDRM VRRM I TSM VTM@I ™ VTO r- T F
g 1= . T. T. R R ”
e Tum |Te=85C| Tum | Taw [omd T | e e 10|
A A \Y \Y KA \ A C K/W \Y mQ | kN
CA¢ 8000-65 * 8000 | 2740 | 6500 | 17 48 | 2,74 | 6000 | 125 |0.0046(0.0013| 1.24 | 0.250 | 108 | CA¢
CA. 4000-65 4000 | 2000* | 6500 | 17 26 | 3.75 | 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
CA. 5000-45 Plus 5000 | 3000* | 4500 | 17 35 | 261 | 5000 | 125 |0.0085| 0.003 | 1.22 | 0.280 | 40 | CAs
CA. 5000-45 5000 | 1870 | 4500 | 17 33 | 235 | 4000 | 125 |0.0085| 0.003 | 1.22 | 0.280 | 40 | CAx
CA. 4000-45-02 4000 | 2150 | 4500 | 17 35 1.9 | 4000 | 125 |0.0085| 0.003 | 1.05 | 0.213 | 40 | CA:
CA. 4000-45 4000 | 1700 | 4500 | 17 32 27 | 4000 | 125 [0.0085| 0.003 | 1.40 | 0.325 | 40 | CA.

L RAREHEBRMUNF—REXK (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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%A CHAPTER FIVE SERIIEREEE 1GCT 1GCT SR IR TR R I CHAPTER FIVE SR E

FRER SRBRRRRE  16CT i L=Ri=T:) EMIRBASADE  1GCT
PRODUCT NOMENCLATURE
DIAGRAM

CAsc

CA 4000 45 00

B ERR LSS SN
This numbers or letters represent ordinal numeral
for varieties of divice structure and process
HHHHHHHHHHHHHHH Des}‘gﬁl-ﬁ?ber B{RE X Specific meaning
— p3 z —\, J
AR EEE RO EER & Vacancy @&E‘: Standard type
This number or letter represents 01 SHE High-frequency type
C A 3 the diameter of the chip 02 {ESMEL Low-frequency type
C
\
AN R EBRTEHTHSE
The two letters represent the type of the device ZIREFH 100 ZFTR Viru
S Symbols |83 Device Types 100 times of this number tells the rating of Veaw
CA: CA FEXIFREL IGCTs Asymmetric IGCTSs
=X : r —
CR \Ev;i._ IGCTs Reverse (;onductmg IGCTs ERBZER hoow
CS AR IGCTs Symmetric IGCTs This number tells the rating of /raam
3
H
"y 2R HHIRRRRAE  1GCT
o |V SYMBOLS
1 eI S Symbols SHER Characteristics
I F EEN Mounting Force
/-~ MSESIEEBR Repetitive Peak Off-state Current
| mzes Iy GCT BASFHER Average On-state Current
e A XEMBSIEEBR Maximum Controllable Peak On-state Current
It GCT B IR EBTR Peak On-state Current
CSe - GCT BEAEEERBHBR Surge (Non-repetitive) On-state Current
rn GCT RI=eH Slope Resistance for GCT
Te Fim Case Temperature
Ty = (W) &R Max.Junction Operating Temperature
Voam MSESEERE Repetitive Peak Off-state Voltage
Vi REAEEEEBE Repetitive Peak Reverse Voltage
172 BSIEEBE Peak On-state Voltage at /7y
sy e Vio GCT I E Threshold Voltage for GCT
- 0 CS BRMES Command Signal
S 0 SF RIRES Transmitter for Status Feedback

00 s

Imf —rL:E
101 172541 — e

16203

CSe -

T RREEBRMNSK—REX (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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EE7NE  CHAPTER SIX IhERB POWER ASSEMBLIES

71&111 zfﬂﬁ: BIPOLAR POWER ASSEMBLIES

I HJ ggﬂ.{* POWER ASSEMBLIES

FmNaE WA RERTRFREBNAPERKO (EHMBIRER ) NIHERESEK, RIBEES

PRODUCT ¢ yap 2 o =5 \ Sk B P B o TS T 2= VTS

INTRODUCTION XUREL SR EBH=RRTY, ARNETUAEFESERNATENIERAMN, HoultRt
PRAIRABRS

AREEHTREENREFEN, PENRFSHALBEALRHERAEETRERENNEARME
HFaNEH, FIEM L, ROFTUERENREAR, AT BRESHABNAGHRN, &
FRENERNR. RIMUHNAHILRBEPRHRERENAGEENE, BERRORE
LRPHRIESHMHE, B, BIERARERAINMNFEAENEH,

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.
Frmis s ERESR . B, IR Integrated Press-fitting, Cooling, Gate driver
CHARACTERISTIC .
SEIE High Reliability
EirEA National Standard
EHE Customized Development
81 NP ERRESHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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I m)@ﬂu&m gﬁ{q: AIR-COOLING POWER ASSEMBLIES

EtrXSHYE GB AIR-COOLING ASSEMBLIES

— - B2 (BN
yo | THEE (o= — #FH Rsa ‘
s BHEBRS | The [EERXEM et |, % 4| Thema | BB HASHE | SRE
Type Number n Cooling Method Resistance . Heatsink Material | Outline
Type o DEviees Devices (Heatsink )
m/s K/W kG
_ X& =Rk )
SF12(EHx) ! KPs ZPs Air-cooling 6 < 0.090 26 Aluminium Heatsink Fig1
= X< =ik :
SF13(Elix) ! Aol 2% Air-cooling e =0yl o2 Aluminium Heatsink Sz
_ X& =Rk )
tPower-SA. SF14( Elf) ! KPs. 2P Air-cooling 6 < 0.056 49 Aluminium Heatsink Fig.3
KP(ZP)*****F _ K& =50 ,
SF15(Eix) L Ao 2% Air-cooling e = 0E ® Aluminium Heatsink He
SF16( EiF) 1 KP,. ZP RS 6 <0.037 9.5 R Fig.5
KX Air-cooling ' ' Aluminium Heatsink '
= 043 =Rk :
SF17 ( E#R) 1 KPg. ZPg Air-cooling 6 < 0.030 135 AN Bt Fig.6
FmER FIG.1 FIG.2
PRODUCT
DIAGRAM
2x@13 _$__ 4| R
2x813 ¥ 1 =
o Lo ERLAL &~
= M3 = - —_[$
' = 2XM3 | =
¥ NI

R
R

90

200

7/

120

55

b
. o
=
==
[T
—1

il 26520
B
53

E RARIHERUNSE—REX (mm)

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

Fﬁﬁ: EtRXS4HE GB AIR-COOLING ASSEMBLIES
PRODUCT
DIAGRAM
FIG.3 FIG.4
0 . 4 50 25 12 50 60 % e
s : T
-'.xNS‘(F:V "'.@__‘\_1 %l ﬂ éxel_j _ﬁf’ A ]
23 | o 25M3 |
) - 2
e U | 2 ez
= R = §
= 5 i =
e | ulox
iz i [ 15
= | 140 165
145 - -
+ M
I il
4:MBH0
i LA 4xMB8 %20
| i " ol ¢ A
e ik
: H ==
55 62 |
FIG.5 FIG.6
12 _ 66 _hU_-rzt'. =2 12 73 B0 25 =
= vais | #[* = a1 a3 [ #[om
# el hoel! T s = 203 |
I '; f "“"' 'L?If Pl -_[UU —— A T
2 U a,\m’”‘g % s YV L
§ = g =" =
& © o — B &)
5 = il = 10|
1 = Mz z{l, =
=alline 2l ==
L :-ﬁmr-ﬂ'hﬂ[ﬁ, ) i
..'1“:) 200
L 150 g - £
+ H D % D
I . 4xME%20
> 4xMBHE20 = 0N
S | Lm = |
_‘ R
85
78
3 RiREHE RN FE—RZEX (mm)
Remarks:All dimensions shown in mm unless stated otherwise
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EXTRUDED ALUMINUM AIR-COOLING ASSEMBLIES

CHAPTER SIX Z75E

= - FABHENZ Rsa -
yo | THEE | ena — . Th | BAERER
ms BAEES | “The [BEBITR  wmmnt | oseed | Remanse | Weidht | gnmsE | sim
Type Type Number BZvices Cooling Method ARE (Heatsink ) | Heatsink Material | Outline
of Devices m/s KIW KG/M
X& _ SREURF :
ZB16 <3 KP7 2P Air-cooling 6 513 Aluminium Heatsink Fig.6
PIBES _ A :
22y = NP 27 Air-cooling 9 Sl Aluminium Heatsink At
X& ' R :
ZB18 <3 KPy. 2P, Air-cooling 6 Fig.1 6.62 Aluminium Heatsink Fig-8
tPower-SA. PIBES ' A :
KP(ZP)*****F Anl S P A Air-cooling 3 e o Aluminium Heatsink A
XF15 <3 KPy. ZP. M 6 Fig.3 23.8 BREM Fig.10
e Air-cooling ' ' Aluminium Heatsink '
PIBES ' RE :
Rseigle S WPes i Air-cooling 9 Fge Y Aluminium Heatsink AR
X8 ) R !
XSF19 <3 KPo. ZPp Air-cooling 6 Fig-5 87 Aluminium Heatsink Fig-12
FABE R 2 FIG.1 FIG.2
RSA THERMAL
08 05
RESISTANCE _ PR T FH =100
CURVE % 06 I LI=200 z 04 H{L=140
< \| =265 £ o3 INNETLH =200
g % K S 02 NG
ﬁé \\ ..""“-_ ﬁi ..h ==
% 02 \_.__::__ —rt 31% 01 I -..:- -
= . =
£ 0 E
0 2 4 6 8 10 12 2 4 6 8 10 12
3 -1
Mgy /m. s Jgym. s
FIG.3 FIG.4
0.2 0.25
LL{A1=200 _ H L=150
z 015 HE Li295 z 0.2 »” » LzQBD
o H1HL=400 0.15 I AL=300
£ 5 0. 8=
o 0.1 é y
= SN = 0.1 o
= 00 SSsaatmzet Z o0s el T
z L1 - 3 e == mSess ===
£ o =
0 2 4 6 8§ 10 12 0 2 4 6 8 10 12
RiEv . s Figy st
FIG.5
0.2
L =200
- A 1 1 L=260
= 0.15
= \ LA | U]L=350
o 0.1 (
2 N
=z [ ~
> 005 BINSSamsscsaEN
= = =
2 0
0 2 4 6 10 12
J#v fm. s
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FRBER ERAEMRKISEME EXTRUDED ALUMINUM AIR-COOLING ASSEMBLIES SRR NS A SPECIAL AIR-COOLING ASSEMBLIES
PRODUCT
DIAGRAM
FIG.6 FIG.7 FIG.8 — - B2 (BN
o | TTHEE oo — . #PH Rsa
- ms BHEES | e (BMEIEM  wwmms | 0% | Themal | NEL HaEHE | SwE
Type Number ; Cooling Method Resistance y Heatsink Material | Outline
. _ ! TyPe | it Devices | Devices (Heatsink )
I:E-Lﬁ m/s K/W kG
B - FREM )
E ‘% LSP6 ! KP7 2P Nature-cooling <08 22 Aluminium Heatsink | 719!
I = M& fREM )
H = el L HEs 27 Air-cooling 9 =00y fo Aluminium Heatsink He2
LSFA 1 KP,. ZP X& 6 < 0.045 8.5 ol Fig.3
tPower-SA. AN SUA Air-cooling = ' Aluminium Heatsink | 9"
T 1 KP(ZP)*****F _ X2 £ )
_L,SSL . 84__ TSFA-1 1 KPas ZP, Ar-cosling 6 <0.05 12 Copper Fig.4
" T _ X< 13 )
B85 TSFA-3 1 KPxy ZPa Air-cooling 6 < 0.044 13 Copper Fig.5
X2 5 ’
ZS331 1 KPy+ ZPx Air-cooling 6 < 0.026 18 Copper Fig.6
FIG.10 FIG.11
1435
-l ! FmExR FIG.1 FIG.2
— PRODUCT
DIAGRAM
=
2385
FIG.3 FIG.4
FIG.12
10 1325
FIG.5 FIG.6

L RAREHERMUNF—REXK (mm)

Remarks:All dimensions shown in mm unless stated otherwise

3 RREHERMNSE—REZEX (mm)
Remarks:All dimensions shown in mm unless stated otherwise
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B R Ih R A

ThecA sl

POWER ASSEMBLIES

LIQUID-COOLING POWER ASSEMBLIES

_ Y R i AR &8 )
e %ﬁiﬁf Th?ﬁffn% or )“Aﬁf;ﬁf REGR Flow RsaThermal Resistance Weight SMEE
Type Type O By YT Cooling Method L/min KIW G Outline

75 A
SS12 1 KP8. ZP8 AN 4 <0018 11 Fig.1
Liquid-cooling
s
SS13 1 KP9. ZP9 - . 4 < 0.015 1.6
Liquid-cooling )
TS Fig.2
SS14 1 KPX. ZPX oo e 4 < 0.013 2.2
Liquid-cooling
SS15 1 KPB. ZPB i 4 < 0.010 4.4
) Liquid-cooling ' ' Fig.3
tPower-SA. R '
KP(ZP) S SS16 1 KPC. ZPC | |1 ig-cooling 4 < 0.008 5
SS12 =Bk 2 KP8. ZP8 Liquid-cooling 4 =< 0.018 1.9 Fig.4
SS13 BB 2 KP9. ZP9 i 4 =< 0.015 2.9
) Liquid-cooling ' ) )
S Fig.5
SS14 B 2 KPX. ZPX || idcooling 4 <0013 4.1
; R .
SS15 &REL 2 KPB. ZPB Liquid-cooling 4 =< 0.010 8 Fig.6
me R~ Dimension
Type H |H2 |H3 |H4 | H5 |H6 [H7 | D [ D1 [ D2 [ D3| L [ L1 | L2 | dl | d2 | d3 d4
152 | 110 65 5 145 | 24.5 - 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 FHA
230 | 158 80 8 220 35 = 260 | 220 | 80 40 263 20 40 | @13 | M4 | 16| @11 FA
LP&"Z"S;;*S*A*;S 230 | 158 | 80 | 8 | 220| 35 | - | 260|220 80 | 40 | 290 | 20 | 40 | 13| M4 | 016 @11 FO
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 FA
320 | 248 80 8 310 35 62 260 | 220 80 40 263 20 40 ©13| M4 | 16| @11 FHA
87 NP ERRESHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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PRODUCT
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FIG.1 FIG.2
FIG.3 FIG.4
FIG.5 FIG.6
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i RIRERERUHF—RER (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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WS WRINEAM LIQUID-COOLING POWER ASSEMBLIES
I © I Eﬁ“iﬁyxwﬂ] ggﬁ#l: CUSTOMIZED POWER ASSEMBLIES
THHE | BRBATH i R ,
S HRERS | Number | Applicable et Flow fsathermal i |
Type Heatsink Type | " 0 ioee Bgvi . Cooling Method Resistance Outline me BHRBERS | THHE BT REE | BEHER |,y fiEN R E
L/min K/W T ?e Heatsink | The Number Applicable Cooling Irms o RN Trigger Frequency Salzfth
RS yP Type of Devices Devices Method A KV Interface Hz
SS16-1245G4C 4 KPc. ZPc Liquid- i 4 < 0.016 Fig.1 — -
E;vggrjﬁ;s 'qu'fjffo Ing tPower-SA. TE I <6 BERREERERE X <3000 <05 ~ <100 Fig.1
(ZP) SS15-886GEX 5 KP, ZP, ! uiﬁg)olin 2 <0.020 Fig.2 KP(ZP)*****F | Commission PCT&Rectifier Diodes|  Air-cooling
9 9 tPower-SA. Eh -5 HERRERERE RS . a5 P - 100 —
KK(KP)*****S | Commission = PCT&Rectifier Diodes | Liquid-cooling = Optical fiber = o-
EH <12 HEREERER B¢ ~ <50 i <100 Fio3
tPower-SA.  |Commission = PCT&Rectifier Diodes |  Self-cooling = Optical fiber = 9
] KP=****N il BERREERERE g2 Parad .
[=Nr=3 FIG.1 rE < BRIFE I < _ < <
F"'nn 75 Commission <14 PCT&Rectifier Diodes |  Self-cooling <50 Optical fiber <100 Fig4
PRODUCT
DIAGRAM
FmExR FIG.1 FIG.2
PRODUCT
DIAGRAM
FIG.2
FIG.3 FIG.4
3 RREHE RN E— =X (mm)
Remarks:All dimensions shown in mm unless stated otherwise
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ThecA sl

IGCT mggﬂﬁ: IGCT POWER ASSEMBLIES

POWER ASSEMBLIES

i BABES | miMM | oman | WESR | BdeR | AukiED ME |
T ?e Heatsink | Topological Cooling Power | Trigger Frequency élzeth
yP Type Structure Method MVA A KV Interface Hz
tPower- EH ~ B e )
SA.C**ML**S Commission 3L-NPC Liquid-cooling =14 < 2500 =7 Optical fiber < 1000 Fig1
tPower- E B 'L i )
SA.C***B**S Commission | Half bridge | Liquid-cooling =9 =iete =80 Optical fiber = ileey e
tPower-SA. EH H #F EH o boEas o .
CH**H**F Commission H bridge Commission = 5000 <10 Optical fiber Fig-3
tPower-SA. = , = KL :
| | = < = . ) — b

CrerpasE EH %28 TE < 3000 <10 Ot Fig.4

Ftﬁ': 7.|_T FIG.1 FIG.2

PRODUCT

DIAGRAM

FIG.3 FIG.4
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71‘&"%5& BIPOLAR MODULES
I HE ﬂﬁﬂ SOFT STARTER MODULES
= hrsw @ 2 Vie@ T, = | H@T,; = = 2 ]
11"5 Ioverload(21 S) VDRM/VRRM ij=1 25°C ’1 Ooms I t @ijmax 1 25°C 1 25°C ijmax Weight gHT‘}
Type 2 = Outline
A V KA A’s V mQ © kG

tPower-SA. 3060 1800 25 313x10° 0.88 0.2 150 3.4 Fig.3
KP30X18FJ : : ' 9
tPower-SA. 4 )
KP15X18FJ1 1560 1800 14 98 x 10 0.85 0.38 150 1.85 Fig.2
tPower-SA. 4 .
KP15X18F.J 1500 1800 14 98 x10 0.85 0.37 150 1.4 Fig.1
tPower-SA. 4 )
KP12X18F.J 1200 1800 10 50%10 0.9 0.46 150 1.4 Fig.1
tPower-SA. 4 .
KP30X14F.) 3120 1400 26 338x%x10 0.86 0.16 150 3.4 Fig.3
tPower-SA. " ;
KP15X14FJ1 1680 1400 15 113%10 0.85 0.33 150 1.85 Fig.2
tPower-SA. " .
KP15X14F.J 1500 1400 15 113%x10 0.85 0.33 150 1.4 Fig.1
tPower-SA. 4 )
KP12X14F.) 1200 1400 12.8 81.9x10 0.87 0.382 150 1.4 Fig.1

FRER FIG.1 FIG.2

PRODUCT

DIAGRAM Phg A 288 555 -+

View B 8
e View B 8
FIG.3
LS
2 Plug A 28018 11
T-Sengor MI2E0
= FIG.1 FIG.2
2-837714
s s W
B
I
18
FIG.3

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.

L RAREHEBRMUNSR—REXK (mm)

Remarks:All dimensions shown in mm unless stated otherwise
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[ =] | == 7 73 e
I EEEHH@%E& PRESS-CONNECT THYRISTOR MODULES Fz“nm
PRODUCT
DIAGRAM FIG.5 FIG.6
- ltsm Vo 43 Ty, Rinsc Rincu - 15, 60
S ez Vhng e @Tu&10ms | @T, | @T,, | Max | PerChip | Per Chip | JHEE unms Azvos 3 23 2| s
Type = Outline ) i [
v A KA v mQ C K/W K/W ' T /
TMTO 185-xx 5800-6500 185 2.3 1.45 2.9 125 0.078 0.02 Fig.1 _ b B
TMTO 400-xx 4500-5600 398 16 12 1.05 125 0.045 0.01 Fig.3 E g w| B
TMTC 275-xx 3600-4200 277 6.8 115 1.47 125 0.068 0.02 Fig.2 I IE|
TMTO 260-xx 3600-4200 274 6.5 115 1.47 125 0.068 0.02 Fig.1 150 3-M6 26:5
1
TMTO 320-xx 3000-3600 325 7 1.03 0.97 125 0.068 0.02 Fig.1 [ + ﬁ\
TMTC 220-xx 2400-3600 222 75 0.98 1.2 125 0.11 0.02 Fig.4 5] - ”y — \I\ ~ \H‘»a— F
- - . e Blml = =
TMTO 800-xx 1200-1800 800 32 0.91 0.158 125 0.042 0.01 Fig.3 4 A ) y <P+ D P ]
TMTO 600-xx 1200-1800 600 20 0.88 0.27 130 0.065 0.02 Fig.1 = ¥ ¥ e e I | S L
TMTC 570-xx 1200-1800 570 45 0.93 1.15 130 0.2 0.06 Fig.2 o =2 | 80
TMTC 330-xx 1200-1800 330 10.5 0.87 0.45 130 0.11 0.02 Fig.4 " 2
TMTC 160-xx 1200-1800 160 20 0.85 0.27 130 0.065 0.02 Fig.6
TMTC 1000-xx 800-1400 1000 29 0.86 0.13 130 0.05 0.016 Fig.5
3 RIREHERMNNFE—RZXK (mm)
Remarks:All dimensions shown in mm unless stated otherwise
FmBExR FIG.1 FIG.2
PRODUCT
DIAGRAM g 28408
P
i [ETE 1
; B E5AH SAEEE  THYRISTOR MODULE'S TYPES
T

NOMENCLATURE

o T M TC 500 18

MR ERKESHERAT REAESIEERE

Zhuzhou CRRC Times Semiconductor Co.,Ltd. Hepetitvelpealdieverseolages

Vaan=18X100[V]
FIG.3 FIG.4 MR AR = 5

Bipolar power module product

s BEFEER

146412 phg 28108 EBEZ#FP Circuit topology Mean on-state current
— ,; 4, =500[A]
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SE7NE  CHAPTER SIX IhERB POWER ASSEMBLIES POWER ASSEMBLIES hERAM CHAPTER SIX 5575
— 0 = ——
I EEE—&%Eﬂ PRESS-CONNECT RECTIFIER DIODE MODULE Fz““m
PRODUCT
DIAGRAM FIG.3 FIG.4
= [rsm Veo It Ty Rinuc Rincn - 17641.5
%y’;e Ve Jeav @T ;&10ms @ Tum @ Tym Max__| Per Chip | Per Chip 095’:; 16112 L Eo
v A KA v mQ © K/W K/W ; — ”;
TMDO 300-xx 5600-6500 315 7.5 0.9 0.8 140 0.07 0.02 Fig.3 v
TMDD 280-xx 5600-6500 282 9 0.98 1.05 140 0.085 0.02 Fig.1
TMDD 600-xx 3600-4500 634 20 0.95 0.4 150 0.05 0.02 Fig.5
TMDO 430-xx 3600-4500 430 12 0.96 0.7 150 0.07 0.02 Fig.3
TMDO 950-xx 3600-4400 946 29 0.96 0.235 160 0.045 0.01 Fig.4
TMDD 430-xx 3400-4200 438 13 0.94 0.68 150 0.068 0.02 Fig.2
TMDD 500-xx 2400-3400 500 13 0.88 0.46 150 0.068 0.02 Fig.2
TMDD 320-xx 2800-3400 320 10 0.9 0.65 150 0.11 0.02 Fig.6
TMDD 1000-28 2800 1000 32 0.8 0.18 150 0.05 0.008 Fig.8
TMDO 1200-xx 1800-2200 1200 85 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
. s /—m
& g 3
— 150
FmBExR FIG.1 FIG.2 g
PRODUCT ——
DIAGRAM 5 | - b
50 m 1 og 28408 A -] L] -
, 4o AL D A |8
R =t RN T\ [\ P Tk
L . =t i i | Y ® n [ N
[ ] I 180
4-96.5 =
30 3-M6¥12 o
| | // 4-¢7 Vo FIG.7 FIG.8
f— — : '}
Q @
b 3_)_- f _ _eE 60 60
Rl T 3 = A .|.|.4$ = Slg 2 - S| g 2mos T | swewms azeos
ﬁ @ j [
el 1< 2 |lg] —_— ———
12403 | o _
7 i o ® 3
15041
8
3-M6 %65 Y =
150
NS :
3 el 4-85
INas NG & .
SHo -] = g
=] s Y=< - @A) (7
7 anay R ¥ N
oy |
& Lt
94
180
3 RREHERMUNFE— A=K (mm)
Remarks:All dimensions shown in mm unless stated otherwise
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BIS14EA “iREEIER  DIODE MODULE'S TYPES

NOMENCLATURE

T

POWER ASSEMBLIES

M DD 650 22

MR ERRESHERAT

Zhuzhou CRRC Times Semiconductor Co.,Limited

TR T AR IR 5

Bipolar power module product

| &AM Circuit topology

1 L

SR WHEIhE=MEER  BIPOLAR POWER MODULE

SYMBOLS

o | g p— ﬁ]*j

|
2 3
3 2 1
o [

REESEEBE

Repetitive peak Reverse voltages

V ey =22X100[V]

BB
Mean on-state current
lra=650[A]

5 Symbols SHEIR Characteristics

rav ERFIIETR Mean on-state current

- BESRBRR Surge on-state current

Vio BRI IHEER E On-state threshold voltage

i BASRIEREBE On-state slope resistance

T RBER Max.junction temperature

Riic ZEFEME Thermal resistance,junction to case

R ERRFAGE Thermal resistance,case to heatsink

Jeny IEEFER Mean forward current

Jesm IEMRBER Surge forward current

Veo TE[@| I & Forward threshold voltage

re TEmEfIERBR Forward slope resistance

Viermo ROESIEERE Repetitive peak off revese voltage

Voam MSESIEEBE Repetitive peak off-state voltage
97 NP ERRESEHERAE ZHUZHOU CRRC TIMES SEMICONDUCTOR CO.,LTD.
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I EEW%—E{%E QUALITY SYSTEM & INSURANCE I E’EEW%'—? ﬁﬂ% QUALITY SYSTEM & INSURANCE

QC080000
i+

IATF16949
iEH

]
BUREAU VERITAS 8

[+ tion

TAIEEH

.3
AR P AR TP D
T T T R 29
R, 412001
o

FHER

IATF 16949 - M —J&
HEERNRENRESR

— s
WitRHE

P o= AFSNA N
x

RHE S
R RS

e et ET BT
FRARE X AR SR E N ORI

I AT araems
¥ o

IATF16949
EBHR

BUREAU VERITAS

Certification

NEEH A M
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A 412001
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