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CRRC #7754 IGBT #23R Half Bridge IGBT Module
FERBUEFM  Product Datasheet KRZN Ver 24.04 HIRR Preliminary
XESH Key Parameters FE B 454 Circuit Configuration
Vces 3300 Vv 1 o——
4 o
VeE(sat) Typ. 2.18 Y 5 O_K}
Ic Max. 1600 A

3,13
Icrm) Max. 3200 A } I 9

BaAY 1 FH Typical Applications
2 O—IT2

® 75| {4 Traction Drives T1oN\—T2 T3, T4NC
® HiALIxE Motor Controllers Bl 1. ML

Fig. 1 Circuit configuration
® ZFEEHEM Smart Grid

BRI Module Appearance
® 5 EEPEARSS High Reliability Inverter
12 Features
©® EHHHA B Direct Liquid-Cooling
® AIN 1R AIN Substrates
® [l Low Inductive Design
K 2. #EHSME

® 10ys J K2 EE 10us Short Circuit Withstand Fig. 2 Module appearance
FEERFRZ i BB Module Label Code Instruction

Huhr B Kol A

Data position Content of data
1.8 Bt S
Module batch number

ab1234567890 e

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R ZAEF UK, R SURIL ESD B4 .
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CRIRC 2 HFRY IGBT #3Rk Half Bridge IGBT Module
FERBUEFM  Product Datasheet KRZN Ver 24.04 HIRR Preliminary
BATER Absolute Maximum Ratings
e SRR P A il LA
Symbol Parameter Test Conditions Value Unit
Vces %Eﬂi‘&-kﬁﬂlﬁ Ik Vee= 0V, Tc=25°C 3300 \Y,
Collector-emitter voltage
VGes BB S Tc=25°C +20 v
Gate-emitter voltage
Ic it . Tr=40°C, Ty=150°C 1600 A
Collector-emitter current
lcpx) S BRI (i tp=1ms 3200 A
Peak collector current
=] = AN = =)
Prax EIEI,TZ!S E le]jﬂijcib'—l%% o ) TV] — 150°C, Te=40 °C 4650 W
Max. transistor power dissipation
— g At
Pt f*& R ft fit Vr =0V, tr = 10ms, Ty; = 150 °C 870 kA%s
Diode /1
i _\EL Uit ’ ity - % 1] >,
, e 8 T () SR FTATT 3T M . "
isol Isolation voltage — per module ( Connected terminals to base plate),
AC RMS,1 min, 50Hz, Tc= 25 °C
Qrp %ﬁsﬁi%%ﬁ(*’a‘ﬁ%) IEC1287.V41=3500V,V>=2600V,50Hz RMS 10 pC
Partial discharge — per module
AR EIE Thermal & Mechanical Data
ZH i 1 i L&A
Symbol Explanation Value Unit
i - E A
;iiniﬁé\lﬁt%o%heatsink 63.0 mm
e F 25
Creepage distance e e 2
: . 77.0 mm
Terminal to terminal
i - E A
frﬁiiniﬁé\lﬁtigheatsink 27.0 mm
#a 2% 8] B
Clearance IE e 2 / -
Terminal to terminal
AR LR 5600
CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FERBUEFM  Product Datasheet KRZN Ver 24.04 HIRR Preliminary
RN EE Thermal & Mechanical Data
i S AR T A wAME | MY | RORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
SAF G . — T R 7 -
. \GBT 4455 40 B 50% 2 ZBEA W 2360 K/ KW
"UPIGET 1 Thermal resistance — IGBT AV/At=6.5 dm¥min; Tr = 60 °C '
Cooling Fluid: 50% water /
. TR A 0 .
Rin(J-F) biode Thermal resistance — Diode 50% ethylen.e glycol; AV/A 29.50 K/ kW
t=6.5 dm®/min; Tr =60 °C
. TAELEE IGBT &/ (IGBT) -40 150 °C
oe Operating junction temperature | — jg 4 1 Diode ) 40 150 °c
. JEL
Tstg ﬁﬁ%/ﬂﬂ’g _40 150 oC
Storage temperature range
TR — M4
Mounting - M4 16 2 Nm
»#o;{ I _
" SR 2
Screw torque ML FEH — M3
0.8 1 Nm
Electrical connections - M3
HEE &R - M8
8 10 Nm
Electrical connections - M8
A PR AR NTC-Thermistor Data
(iie) S AR T A wOMA | URE | ROKME 7oL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Res | DUERIEE Te=25°C 5 kQ
Rated resistance
R100 fwZ%E _ o - 0
ARIR Deviation of R100 Tc =100 °C, R100=493Q -5 5 %
Pas ﬁﬁlﬁz — Tc=25°C 20 mwW
Power dissipation
Basso B-{A R2 = Rasexp [Basis0(1/T2 - 1/(298.15 K))] 3375 K
B-value '
Basigo B-ff1 R2 = Rasexp [Ba2siso(1/T2 - 1/(298.15 K))] 3411 K
B-value ’
Bas/100 B-fi1 R2 = Rasexp [B2s1100(1/T2 - 1/(298.15 K))] 3433 K
B-value ’

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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CRIRC 2 HFRY IGBT #3Rk Half Bridge IGBT Module
FERBUEFM  Product Datasheet KRZN Ver 24.04 HIRR Preliminary
B tE Electrical Characteristics
BrAEREA S B, B Te= 25 °C Tc= 25 °C unless otherwise stated
(R SH LR 1 BAMA | BEME | BONME | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V, Vce = Vces 1 mA
> 7y
Ices SRR B Vee = 0V, Vce = Vees, Te=125 °C 60 mA
Collector cut-off current
VGE = OV, VCE = VCES, Tc=150 °C 75 mA
lces A it Ve = £20V, Vce = 0V 1 MA
Gate leakage current
VGE (th) MR- R B P s Ic = 60mA, Ve = Vce 5.80 6.40 7.00 \Y
Gate threshold voltage
Vee =15V, Ic = 1600A 2.18 \%
R HLT - ST AR M R HEL
VeE san( Collector-emitter saturation | Vee =15V, Ic = 1600A,T,j= 125 °C 2.69 \Y
voltage
Vee =15V, Ic = 1600A,T,;= 150 °C 2.79 \%
Ir — IR EL IR DC 1600 A
Diode forward current
— g et % 2
[ IR ELIEERR g 3200 A
Diode peak forward current
Ir = 1600A, Ve =0 2.1 \%
— kg, At
VECD . — B IE [ ALK Ir=1600A, Vee =0, T\j =125 °C 2.49 \
Diode forward voltage
Ir = 1600A, Vee =0, T,; =150 °C 2.56 \
Tyj = 150° C, Vcc = 2500V,
% FRAL Vee<15V, t,<<10ys,
Isc Short circuit current Veemax) = Vees— LE2xdi/dt, 6300 A
IEC 60747-9
HE: 1.(1) RRZSHETE R KP4 H((*1) indicates it is given at chip level),
Note: 2.(*2) Fon L 2B AR E Lsce ( (*2) indicates L is the circuit stray inductance plus Lsce).

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

R IZA U, P U ESD B R it .



o EP @ EP E TG1600HF33P1-TSA000
G B CRRC 245 RY IGBT AR ER Half Bridge IGBT Module
E——

FERBUEFM  Product Datasheet KRZN Ver 24.04 HIRR Preliminary
BHEE Electrical Characteristics
BrAEREA S B, & Te= 25 °C Tc= 25 °C unless otherwise stated
e SRR XA RAMA | MAME | ROKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
T e
Cies AR Ve = 25V, Vee = 0V, f = 100kHz 311 nF
Input capacitance
AR R e
Qs Gate charge 5V 20 uC
A e
Cos | BPIFEHEE . Vee = 25V, Voe = 0V, f= 100kHz 05 nF
Reverse transfer capacitance
R HL %
Lece Module inductance 8 nH
BB L HRE, -0
Rcc+er Module lead resistance, 300 uQ
terminal-chip
Rom | PIHSHIBLRME 1.7 Q
Internal gate resistor

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
VER: AR EUR, P 2UREL ESD B4 .
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B4t E Electrical Characteristics
7 SRR MR BoOME | M | mokfr | P
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 4650
IR ZE R[] _ .
Lo Turn-off delay time Ty=125°C 4965 ns
Ic = 1600A Ty=150 °C 5090
veeZ 100 Ty= 25 °C 770
N GE = T ,
tr T%ﬁ@ Reorr) =10Q, Ty=125°C 1240 ns
Fall time Ls= 60nH
dvidtt =1600V/us Ty=150 °C 1425
(Ty= 150" C). Ty=25°C 2185
Eorr KU AE Ty= 125 °C 2820 mJ
Turn-off energy loss
T=150 °C 3030
Ty=25°C 1445
T T= 125 °C 1480 ns
Turn-on delay time
IC = 1600A ij= 150 °C 1490
gCE =1 fﬂ%\\// Ty=25°C 245
N GE = I 3
tr é:ﬂ’ﬂj‘llﬂ Rgony = 0.75Q, Tyw=125°C 255 ns
ise time _
Ls=60nH, N
- di/dt™ = 5400Alus | 1= 190°C 260
(ij= 15000) ij= 25 oC 2900
Eon IFIEHE Ty=125°C 3365 mJ
Turn-on energy loss
T,= 150 °C 3520
T.=25°C 1150
R R R L ’
Qr Diode reverse Ty=125°C 1465 uc
recovery charge Tu= 150 °C 1590
= T.=25°C 2120
SRy | P 16004, ’
I Diode reverse Vee = 1800V, Ty=125°C 2130 A
' recovery current - dirfdt = 5400A/us -
y (Ty= 150°C). T.= 150 °C 2140
Ty=25°C 1030
R R IR S AR ‘
Etec Diode reverse T=125°C 1390 mJ
recovery energy Tu= 150 °C 1540
1.(*1) dvidt: & SCHRWIE K Vee LFHBE, 40% Vee & 60% Vee X [AIBL AR ((*1) dv/dt: Defined as the slope
HE: of waveform of 40% Vceto 60% Vce during turn off )
Note: 2.(*2) dildt: & XCNFFBEETE R o LFB, 40% Ic & 60%/c X A BLHIRL#((*2) dildt: Defined as the slope of

waveform of 40% Vce to 60% di/dtduring turn on)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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3200 T,=25°C ! 3200 T,=150°C /

Voe = 20V / — Vae = 20V
2800 | --- - ey - 2800 | --- - Yy /
— - — V=10V / LT — = — Ve =10V
—_— Vo= OV : —_——— V=9V
2400 2400 /
2000 2000
< <
< 1600 . 1600
L L
1200 1200
800 800
400 400
0 0
0 1 2 3 4 5 0 1 2 3 4 5
Vce - [V] Vce - [V]
K 3. I1GBT % th et i B fih 28 o= f (Vee) K 4. 1GBT % th et L 8 fih 28 o= f (Vee)
Fig.3 Typical IGBT output characteristics, Ic=f (Vce) Fig.4 Typical IGBT output characteristics, Ic=f (Vce)
3200 3200
2800 2800
2400 2400
2000 2000
< <
< 1600 < 1600
L L
1200 1200
800 800
400 400
0 0
0 1 2 3 4 5 5 6 7 8 9 10 M1 12 13 14

Vce - [V]

Vee - [V]

Fig.5 Typical IGBT output characteristics, Ic=f (Vce)

5. IGBT %y 45 Itk B 7R i 28 Jo=  (Vee)

K 6. IGBT LMt M AL h 28, Jo= f (Vee)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R ZAEF UK, R SURIL ESD B4 .

Fig.6 Typical IGBT transfer characteristics, Ic= f (VGE)
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9000
EOFF, ij=125°C
— = FOFF, ij=150°C /
------ Eon, T=125°C ’
_——— EQN, ij=150°C /
Vcc=1800V ’ ’
Vee=t15V s ’
RG(ON)=0-750 / ’
RG(OFF)=1OQ y , 4
6000 ;
q
S
—_—
1
2
w
3000

0 800

1600
Ic - [A]

2400

TG1600HF33P1-TSA000

2 HFRY IGBT #3Rk Half Bridge IGBT Module

HIHR Preliminary

3200

12000

10000

8000

Esw - [mJ]

6000

4000

2000

0.50.7 1

Eorr, Ty=125°C
—— — Eorp, T=150°C
------ Eon, Ty=125°C
— = — Eon, Ty=150°C 4

.
Vcc=1800V (’
Vee=t15V ‘,

Ic=1600A /,
’

2 3 4567810
Rc -[Q]

20 30 50

7. 1GBT JFRARAR MY M 28, Eon= f (Ic), Eo=f (Ic)
Fig.7 Typical IGBT switching energy, Eon=f (Ic), Eofi=f (Ic)

8. IGBT J- R ARFE MY M 28, Eon= f (Ra), Eor=f (Ro)
Fig.8 Typical IGBT switching energy, Eon= f(Rc), Eot= f (Rg)
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K 9. IGBT Jfli %4 TAEIX, Ic = f (Vee)

Fig.9 Reverse bias safe operating area of IGBT, Ic = f (Vce)

10. HLAREME AL ERZE, C=f (Vee)

Fig.10 Typical capacity characteristic, C=f (Vce)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R ZAEF UK, R SURIL ESD B4 .
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15 3200
Vee=1800V
Ic=1600A
T,=25°C 2800
10
2400
5
2000
5
w O 1600
> &
1200
-5
800
-10
400
-15 0
0 5 10 15 20 25 0 ) ) )
QG = [PC] VF . [V]
B 11, R A R AR, Ve = Q) P 12. FRD ffth R HE AL, = (V0
Fig.11 Typical gate charge characteristic, Vo= f (Qq) Fig.12 Typical FRD output characteristic, Ir = f (V)
2400
0 Eree, Ty=125°C Eree, Ty=125°C
T T Eree TyR180C = Erec, T,j=150°C
Vormesy. - 2000 P soon.
=+15 x
2000 [ Raon=0.750 / Voe =1800V
1600
= 1500 =
£ g
y T 1200
8 g
w 1000 w
800
500
400
0 0
0 800 1600 2400 3200 0 1 2 3 4 5

Ir - [A]

Rg - [Q]

13. FRD 2 [A PR S AT HE ML AL N 2K, Erec=(lr)
Fig.13 Typical FRD switching loss Eec, Erec=f(/F)

14. FRD X [A) PR A FE SR HI 2K, Erec=f(Ro)
Fig.14 Typical FRD switching loss Erec, Erec=f(RG)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R ZAEF UK, R SURIL ESD B4 .




o |:p @ EP E TG1600HF33P1-TSA000
G B CRRC 245 RY IGBT AR ER Half Bridge IGBT Module
E——

FERBUEFM  Product Datasheet KRZN Ver 24.04 HIRR Preliminary

3600 100
T,;=150°C Z4 IGBT

3200

50 | —— — ZnDiode

2800

2400

2000

I - [A]

1600

Zin(-F) - [KIkW]

1200 0.2
0.1

0.05 | IGBT  R(K/kW) 0.319 3.304 5.148 8317 6.512
g(ms) 8486 8.423 66.456 32847 1600

800

400

0.02 | Diode R(K/kW) 5.885 7.452 9.337 0.926  5.901
a(ms)  8.148 50.119 242.91 5813.58 1600
0 0.01

0 1000 2000 3000 3500 0.001 0.01 0.1 051 2351020 100
Vk - [V] Time [s]

K 15. FRD A% 4 TAEIX, I = f (VR) 16. BEASABHPTMZE, Zingr = (t5)
Fig.15 Reverse bias safe operating area of FRD, /;r = f (V&) Fig.16 Transient thermal impedance, Zin-r) = f (t)

20

N W o N O

R - [kQ]

1
0.7
0.5
0.3
0.2

0.1
0O 20 40 60 80 100 120 140 160
Tc-[°C]
17. PR SRR il 22, R= £ (Te)
Fig.17 Typical NTC thermistor characteristic, R=f(T¢)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R ZAEF UK, R SURIL ESD B4 .
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ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD
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Address

Zipcode
Telephone
Fax
Email

Web Site

) . _ Tianxin Industrial Park, Shifeng District,
ST A4 BRI 17 77 X O T , , ,
ZhuZhou City, Hunan Province, China

412001

+86 (0)731-28498268, 28498238, 28493472
+86 (0)731-28498851, 28498494
sbu@crrczic.cc

http://www.sbu.crrczic.cc
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R ZAEF UK, R SURIL ESD B4 .
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5 P 2 A A 2K

(1) BT b 7= i S B R L T UABRN AR T N 2R, AT e & (5 B A REVE N — B dE .  TovATRIIE
FCAEFELRp RS o P, S SOR P FE AR AT DAL 7 it FROE I o G R A RO i a5 S AN B, TR R I A W] A4 B BiBoR 5
o

(2) A7 el Tk b S ) — 020 7 i i 2 7 i B M RUARL, SEEBR R TR B 7 i s T RE S SRS A 2, (HIR A ] fRIETX 2
i 728 AN 22 M 77 it B IE 5 AT o A0 2R (5 RO AR AR T, FRA B 2 BB T 7 S B8 - VI SR 38 2 ) Il A A7 )™ i TS A8
(3) TARSAT A RFR R, BN THRIRAT L CIOfUEHUR . BT A Ress) , SRZBEW T 53R Rl A b AT N Y U A
an SR TEAL, BTG — BB P

(4) 7= AR AR b, AR 7 s T P SCRO P AR BRIR E  F FRIART B 4 TAR XV RO B0, A 7] ik RAIE ™
RIS AT S

(5) 7= EhfEE Iy, FUEEfhAL. SRS, EORTC AT . 7 QAN E, AR AAEAT O I A 1 LT SRIE S

(6) 7t T e A LA, SRR RS AR e MR SE A itE, A RYIRR (preliminary) , iZFRR B 127 i C 58
T, B S EOEAERAE , BE TN B S H TR T A, (BRI AT RE S AR AR . AR R O T
B EABCAIRE, MRz 5 Cn] Dt

Terms and conditions of usage

(1) The product information in this datasheet are intended for use by technical personnel. Due to the diversity of product applications, the
information contained in this document can only be used as a general guide, the application applicability cannot be guaranteed in some special
applications. It is recommended that users do the assessment of the application applicability before applied. If users need additional product
information and help, please contact our sales or technical support.

(2) Some product data in the datasheet of this product are the typical values, the actual factory testing data may deviate slightly from typical
values, but our company guarantees that these deviations will not affect the normal use of the product. If the product information changes, our
company will promptly amend the datasheet, please keeps your attention to product information changing in our company website.

(3) If there are special requirements for the product, or apply it in special industries (such as aerospace, medical, life support, etc.), we strongly
recommend that to perform joint application risk and quality assessments, get the quality agreements.

(4) During the application, if the working conditions are beyond the limitation of temperature, voltage, current or safe operating area of the
product defined in the product datasheet, our company cannot guarantee the reliability of the product.

(5) When the products are in use, it is strictly prohibited to touch. After power off, to ensure that there is no residual charge and the products
have been cooled before they can be touched. And all operations must be under ESD protection measures.

(6) We annotate datasheet in the top right hand corner of the front page, to indicate product status. The annotation “Preliminary” indicates the
product design is complete and final characterization for volume production is in progress, the product information in the datasheet is currently
can be referenced, but some details may change in the future. There is no annotation indicates the product is capable to produce in batch

quantity.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R ZAEF UK, R SURIL ESD B4 .



