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Fm#MIEFAM  Product Datasheet REA Ver. 1707 AR IGBT LR Half Bridge IGBT
XESH Key Parameters B 4E 4 Circuit Configuration
Vces 1700 \Y
4
VcE(sat) Typ. 1.80 V 9
Ie Max. 450 A 6 7
Ic(rm) Max. 900 A Jé( 10/11
5 8
1
BRIRY Typical Applications
2
® LikIKz) Motor Drives 3
® mHE Power Charging Equipment
, Bl 1. s
@ TLIhtM% Reactive Compensation . N ) .
Fig. 1 Circuit configuration
® =M High Reliability Inverter NG Module Appearance
R Features
@ SR Cu Baseplate
@ 1R AV E AR AT IR Enhanced Al20s; Substrates
® =IEMEE S High Thermal Cycling Capability
® 10ys Ji %7K 2 RE 10ps Short Circuit Withstand
2. BEYUIME
Fig. 2 Module appearance
BRI A Module Label Code Instruction

o B Bl &

Data position Content of data
E E 1oa YL =4 J
Production year and week
BEYUE RS

- 5--12
Module batch number

LT 515
13--16
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm#MIEFAM  Product Datasheet REA Ver. 1707 PR IGBT LR Half Bridge IGBT
RATEE Absolute Maximum Ratings
(Sa=) SRR P S5 A HE L&A
Symbol Parameter Test Conditions Value Unit
Vces SRR S IR Vee= 0V, Te=25 °C 1700 Y
Collector-emitter voltage
VGes - A 5 Tc=25°C +20 v
Gate-emitter voltage
Ic ittt . Tc=85°C 450 A
Collector-emitter current
va N
pg | T ABUEE tr=1ms 900 A
Peak collector current
E fhe £t 3017 2\ L =]
Prax AT BB Ty = 150°C, Tc = 25 °C 2270 W
Max. transistor power dissipation
— k7 1t
Rt — I P VR =0V, tp = 10ms, Ty = 150 °C 16.2 kAZs
Diode /*t
o R T, BT SRR N L E
2% S
Visol I/s@élﬁa?;%f/%ti?e — per module ( Commoned terminals to base plate), 3400 \Y,
ge-p AC RMS, 1 min, 50Hz, Tc= 25 °C
FRAHL B iE Thermal & Mechanical Data
ZH i (=l L2
Symbol Explanation Value Unit
i - T 28
frﬁiﬁij{é‘l"tiﬁheatsink 14.5 mm
& H P
Creepage distance e L 3
: . 13.0 mm
Terminal to terminal
A
frﬁliwijﬁffjntigheatsink 125 mm
#a 25% [i7) Jit
Clearance ity = i
i 75 . 10.0 mm
Terminal to terminal
AHX I RS IR i 4L >200
CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEmBIEFEM  Product Datasheet hZA< Ver. 1707 PR IGBT LR Half Bridge IGBT
AL B Thermal & Mechanical Data
s SRR T A wMA | BORME | AL
Symbol Parameter Test Conditions Min. Max. Unit
IGBT 257 #4H
Ring-c) 1aaT Thermal resistance — IGBT 55 KIkW
, TR AT
Rints-c) Dioce Thermal resistance — Diode 95 KIkw
Hefib A FH(IGBT) 2475 5Nm, F#lE 1W/m-°C
Rinc-H) 16BT Thermal resistance — Mounting torque SNm, 28 K/ kW
case to heatsink (IGBT) with mounting grease 1TW/m-°C
Fefu#4 B (Diode) 2457756 BNm, SHE 1W/m-°C
Rinc-H)Diode | Thermal resistance — Mounting torque 5Nm, 48 K/ kW
case to heatsink (Diode) with mounting grease 1TW/m-°C
- TAELEE IGBT #54r (IGBT) -40 150 °C
hee Operating junction temperature | — f 4 %3 43( Diode ) 40 150 °c
b e
Teg iR 40 | 150 | °C
Storage temperature range
H—»;{ ] ﬁ _
ﬁ’g‘% i mg 3 6 Nm
y S ounting
Screw torque M HERH - M6
Electrical connections - M6 3 6 Nm
A5 E PR 1 1R NTC-Thermistor Data
g SRR I S5 A ROMA | BUE | ROKME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Res | DUEIRHLE Te=25°C 5 kQ
Rated resistance
R100 1% — 100 ° _ 0
ARIR Deviation of R100 Tc =100 °C, R100=493Q -5 5 %o
P2s bR Tc=25°C 20 mw
Power dissipation
By | BMH Rz = Ros exp [Bzsiso(1/T2 - 1/(298.15 K))] 3375 K
B-value ’
Basiso B-1 R2 = R2s exp [Ba2s/so(1/T2 - 1/(298.15 K))] 3411 K
B-value ’
Basi100 B-{il R2 = Ras exp [Basroo(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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Fm#MIEFAM  Product Datasheet REA Ver. 1707 PR IGBT LR Half Bridge IGBT
B (E Electrical Characteristics
BrAEREA S B, 0] Te= 25 °C Tc= 25 °C unless otherwise stated
5 SHAIR %A mAME | BRME | mOKE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ve = 0V, Vce = Vces 1 mA
> 7y
logs PR B Vee = OV, Ve = Vees, Tc=125° C 10 mA
Collector cut-off current
Vee = 0V, Vce = Vces, Tc=150° C 20 mA
N Nrey
lees Al it Vee = £20V, Vee = 0V 05 UA
Gate leakage current
VGE (TH) MR B B Ic =23mA, Ve = Vce 5.00 6.00 7.00 \%
Gate threshold voltage
Vee =15V, Ic = 450A 1.80 2.20 \
R HAR - S AR M R L T
VCE (sat(" Collector-emitter saturation | Vee =15V, Ic = 450A,Tyj=125°C 2.10 2.50 \Y
voltage
Vee =15V, Ic = 450A,T,j=150° C 2.20 2.60 \Y
e ;m%mmam%m DC 450 A
Diode forward current
Irrm CHETIEFIESRIAIL | o g 900 A
Diode peak forward current
Ir = 450A, Vee = 0 2.05 2.40 \
VECD REIE R Ir = 450A, Vee = 0, Tyj= 125° C 2.20 2.60 Vv
Diode forward voltage
Ir=450A,Vee=0,T,j=150°C 2.20 2.60 \Y
Ty = 150° C, Vcc = 1000V,
LR Vee<15V, t,<<10ps,
Isc Short circuit current VeE(max) = Vees — LU2xdi/dt, 2000 A
IEC 6074-9
A& 1.(*1) FoRZSEAMNR S % B FEEER T-( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) For L R Z i N | Lv( (*2) indicates L is the circuit stray inductance plus Lw).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FmBIEFAM  Product Datasheet hRZx Ver. 1707 AL IGBT BEsk Half Bridge IGBT
B M{E Electrical Characteristics
EARRERI =B, 750 Te=25 °C Tc= 25 °C unless otherwise stated
g e A %A w/ME | MAME | RRME | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
A P
Cos | WARE Vee = 25V, Vee = OV, f= 1MHz 42 nF
Input capacitance
AR F A
Qs Gate charge 15V 4.4 uC
Cres | BRIMCHLE . Vee = 25V, Vee = 0V, f= 1MHz 1.2 nF
Reverse transfer capacitance
L B J%
Lu Module inductance 20 nH
RINT P L . . 0.9 mQ
Internal transistor resistance

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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H4FME{E Electrical Characteristics
i BH TR MR & A BUME | svmE | sk | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit

Tyy=25°C 890
K W7 ZE IR B (] _ o
ta(off) Turn-off delay time Tyy=125°C 940 ns
Ic = 450A ij =150°C 960
gCE = 92‘1\5/;\/ Ty=25°C 560
N GE= I f
i —FIE%E.I_“EH Ra(oFF) = 2.7Q, Ty=125°C 730 ns
Fall time Ls= 40nH
dvidt =4500V/us 1=150°C 760
(Ty=150° C). T4=25°C 155
Eore | AHBUE Ty=125°C 185 mJ
Turn-off energy loss
Ti=150°C 190
Ti=25°C 165
N
oy | JPBIEIRIE] Ty=125°C 155 ns
Turn-on delay time
Ic = 450A, ij =150°C 150
gCE = 93(;\5’;\/ Ty=25°C 65
. GE= I ,
t LTt 1 Roon = 2.7, Ty=125°C 75 ns
Rise time Ls= 40nH
dildt = 6400A/us T=150°C 75
(ij=150°C). ij=2500 53
Eon TR Ty=125°C 80 mJ
Turn-on energy loss
Ti=150°C 86
Ty=25°C 85
T R YK S B A J
Qr Diode reverse T,j=125°C 125 uC
h
recovery charge Ta=150° C 125
= Ty=25°C 425
—iEREE | 2 k
L osnibhat - dir/dt = 6400AUs | M= 129°C 436 A
Y (Ty=150° C). Ty= 150 ° C 455
Tyy=25°C 65
TR R R -
Erec Diode reverse Tyy=125°C 94 mJ
recovery energy T=150° C 105

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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900 900

T,=150°C
i VGE=20V /
800 800 [ — - Vge=15V /
----- Vee=12V
— - = Vge=10V

700 700 | —-m Vog =9V /
< 600 < 600
© ©
£ 500 £ 500
2 2
8 8
« 400 = 400
S S
1] °
2 2
8 300 8 300

200 200

100 100

0 0
0 0.5 1 1.5 2 2.5 3 3.5 4 0 0.5 1 1.5 2 2.5 3 3.5 4
Collectort-emitter voltage, Vcg -[ V] Collectort-emitter voltage, Vce -[ V ]
3. IGBT #ir R LB M 28, fo = f (VcE) Kl 4. 1GBT i th Rt SR Hh 28, Jo = (Vee)
Fig.3 Typical IGBT output characteristics, Ic = f (VcE) Fig.4 Typical IGBT output characteristics, Ic = f (VcE)

Collector current, Ic -[ A ]
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5. 1GBT % thFItE A M 2, Jo = f (Vee)
Fig.5 Typical IGBT output characteristics, Ic = f (Vce)

6. FRD %l A RePE BT, Je = f (V)
Fig.6 Typical FRD output characteristics, Ir = f (VF)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm#MIEFAM  Product Datasheet REA Ver. 1707 PR IGBT LR Half Bridge IGBT
140 140
— Eree, Ty=125°C — - Eree, Ty=125°C
— - Erec, Ty=150°C Erec, Tj=150°C
— 120 —, 120
py
g g
£ 100 8 100
w w
[a) a
¥ e
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o [
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o [}
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2 4 = 40
o o
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] ]
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€ 2 € 5
Vee = 15V Vce=900V
IC =450A RG(ON)=2-7Q
Vce = 900V Vee=115V
0 0
0 3 6 9 12 15 0 100 200 300 400 500 600 700 800 900
Gate resistance, Rg-[ Q] Forward current of FRD,/r -[ A ]
&l 7. FRD & [0 AL 128, Ereo = f (Ro) K 8. FRD [Pk REFESL T I 2K, Erec = f (IF)
Flg7 Typlcal FRD Erec, Erec =f (RG) FI98 Typlcal FRD Erec, Erec= f (/F)
500 450
EQN,TVj=125°C —_—— EON,TVJ'=125°C 4
— - EonTy=t50°c | | |1 1 |- Eon, Tj=150°C 7/
----- Eorr, T,j=125°C 400 Eorr, Ty=125°C 4
—_— EOFF,TV]‘=150°C _— EOFF,TVJ'=15O°C /
400 A 350 9
Vce=900V y Vae = +15V e
: Rg(ON):2.7Q / _"; IC = 450A 1;
£ Rg(OFF)=2.7Q . £ VCE =900V D /
— Vee=+15V , // £, 00 " 4
= 300 2 /
W W 250 ) :
5 5 A ==
) ) ” —
< c —
7] @ 200 —
2 200 2 ”
< < W,
] £ 150 ;/
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7 an /
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100 100 /
50
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Collector current, Ic -[ A ] Gate resistance, Rg-[ Q]
9. IGBT JFoxReAEM A HIZL, Eon = f (Ic), Eoft= f (Ic) 10. IGBT FFKReFEH I ZE, Eon = f (Rg), Eoft=f (Ra)

Fig.9 Typical IGBT switching energy, Eon = f (Ic), Eot= f (Ic)

Fig.10 Typical IGBT switching energy,
Eon=f(Rg), Eofi = f (Ra)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FmBIEFAM  Product Datasheet hRZx Ver. 1707 FAHFAL IGBT Bk Half Bridge IGBT
20 1200
— — Chip
Module
10
1000
1
< 800 ‘
2 |
- £
2
% § 600 \
€ 5 \
£ |
8 400 ‘
200 ‘
Tc=150°C ‘
RG(OFF)=2-7Q
Vee=115V
0.1 0
0 20 40 60 80 100 120 140 160 0 200 400 600 800 1000 1200 1400 1600 1800
Te-[°C1 Collector-emitter voltage, Vce -[ V ]
1. P PRI £, R = f (Tc) Kl 12. IGBT i %4 TAEIX, Ic = f (Vce)
Fig.11 Typical NTC thermistor characteristic, R = f(Tc) Fig.12 Reverse bias safe operating area of IGBT,
Ic =f (Vce)
1000
Zn IGBT
—— - Zi, Diode
s
=
2
T 100 dlil L UL L LT
3 —
-
o ~
:
3 10
Qo
E
©
£
()
£
= 1 IGBT Ri(K/kW) 0.79 2.17 6.21 45.7
2 T(ms) 0.01 0.19 1.72 26.3
f=
2 Diode R(K/kW) 1.39 3.78 10.6 78.7
t(ms) 0.01 0.18 1.51 22.7
0.1
0.001 0.01 0.1 1 10
Pulse width, t, -[ s ]

13. BRAAEBTMZE, Zmuc) =1 (1)
Fig.13 Transient thermal impedance, Zthu-c) = f (t)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fig. 14 Module outlines
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Semiconductor Business Unit, Zhuzhou CRRC Times Electric Co., Limited
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Address

Zipcode
Telephone
Fax
Email

Web Site

T P A R T A U X R T ]

412001

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

Tianxin Industrial Park, Shifeng District,

ZhuZhou City, Hunan Province, China

+86 (0)731-28498851, 28498494

sbu@crrczic.cc

http://www.sbu.crrczic.cc

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

(1) Hds T 7 a5 B R L T UVBRN R T s N B2 A, AT & 1 B R B — M dR i, TiEfRIE
FLAE B LR IR N e P, SR A8 T AT PP 7 i ARG R . G R AR EEAA M 07 i 5 AN B, IR AR A W] A B BR3¢
o

(2) A7 b 5t Tk rh S A — B0 7 o At 7 i O MR, SRt R A 7 ot e T S R E R A i B, (ELR A R RIE I
i B AN 2 B b R I A o SR AR SR AR AR R, oy m S BONABAT 7 b KA T, 15 I S B 28 = Wl R A 17 i M S
(3) WRRIA T S A RFPRESR, B TRABRATIE GRS iR BT B didias) o smANE BN 7 5 3o ) AT LT RS A iy
JREPPG, @r G — R E

C4) 7= AR, A 7 s T e i SCRA ™ AR BRI EE . PR AR ER e A AR IXVE I A E A0, FRA B TCVELRAE ™
(K S FH AT S

(5) ALY, JEEfhRE . ST LS, AERRORTC AT AR L i CARIE A RT DALEAT R 0 B DT A

(6) s T E A L, SRR IR mRE AR e adititE, SAondIZ (preliminary) , ZFR R B %7 5 E 58
B, B ESEOEERE S, BE TR S B AR T S, (RIS AT R R A A Un R e Kl
HUHH EAMBCAARE, MRz i En] DR,

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.
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