='= hEh%E
c 3 CRRC TG800FF08S1-S3A00

FERBEFM  Product Datasheet KA Ver. 1806 NG IGBT X5k Six-Pack IGBT Module
XESH Key Parameters :: 8w o Circuit Configuration
Vces 750 vV
Veesat) Typ. 1.45 \4 P3 P2 Pl
cs c3 ¢
T11
| Max. 800 A
¢ X 6 o 6 ol o
T12
|C(RM) Max. 1600 A E5 3 E3 5 El 121
C6 C4 2 1
6 - 6 o @ o 2
. . . T31
BRI Typical Applications B6 B4 o
N3 N2 N1 132
® HIKEFEMNH Automotive applications
1.H R A
® 51 E Hybrid/Electrical vehicles Fig. 1 Circuit configuration
® HLIKZ Motor drives BEIME Module Appearance
R Features
® A HEAR Cu pin-fin baseplate
® IR E AR AR Enhanced Al,O3 substrates
® 750V FiE Bk Blocking Voltage 750V
® mHIMHE High current density
2. HEHAME
Fig. 2 Module appearance
ERARZ B Module Label Code Instruction

EVE/EE AL Hlm N
E E Data position Content of data

WL =
™ | 1-8

5 n Module batch number

E B 51 5
u 9--12

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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}“'unéﬁl?ﬁiﬂﬂ Product Datasheet AR7Z Ver. 1806
RAFEE Absolute Maximum Ratings
pas= Z ¥ K Il ¥ N .
5 ZH T, A% AN 4 Unit
Symbol Parameter Test Conditions Value
Veces %%*&'ﬁﬁﬁ.&%& Vee= 0V, Tc=25°C 750 \%
Collector-emitter voltage
MR - B A R oz o
Vees Gate-emitter voltage Te=25°C 20 v
AR IR . _q7Eo
le Collector-emitter current Tr=75°C, Tymax = 175°C 550 A
N7y
leek) A ARG E FL I te=1ms 1600 A
Peak collector current
Bn A 0 A3 e KA _oco o 19pe
Prex Max. transistor power dissipation Tr=25°C, Tumax = 175°C 1744 w
2 CHE I 2t _ _ o o 2
1t Diode 1%t Vg =0V, tp = 10ms, T,; = 150 °C TBD kA“s
% TR T ST AR :
v Yt EEE(*%E%) KA U lﬁ'ﬁ% SEY AN 2500
isol Isolation voltage — per module ( Commoned terminals to base plate), 5 \%
AC RMS,1 min, 50Hz,Tc= 25 °C
TN HE Thermal & Mechanical Data
Sy . BH B AL
Symbol Explanation Value Unit
Uity - HUAA A 70 mm
I i Terminal to heatsink
Creepage distance E e S . -
Terminal to terminal '
Uity - HUER S 70 mm
s 2 Terminal to heatsink
Clearance e TE 2
. . 5.0 mm
Terminal to terminal
AEHRE E S TR 4R 2 5200
CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FERBEFM  Product Datasheet KA Ver. 1806
MFNHLREE Thermal & Mechanical Data
5 SH AR MRS wAME | RME | B
Symbol Parameter Test Conditions Min. Max. Unit
IGBT #H .
Rih@-F) 1GBT - . B 100%7K; 86 K/ kKW
Th | t - IGBT
ermajresistance AVIAt=10 dm®*min
Cooling Fluid: 100% Water;
ZIRE A _ 3,
_F) Di AVIAt=10d
Ring-miode | rparmal resistance — Diode / m*/min 128 K/ kw
T TARE R IGBT i/ (IGBT) -40 150 °C
vop Operating junction temperature — Mg % #545( Diode ) 40 150 °oc
. vH R
Teig TR 40 | 125 °C
Storage temperature range
:—‘—»;{ 1 Ei _
ﬁ/lzfi%eMﬁcﬁ) nt"\é|6 - M6 3 6 Nm
y K ule Mounting
Screw torque B H %R — M6 )
Electrical connections - M6 S 5 Nm
e PR AR NTC-Thermistor Data
(R SH AR pRA s BAME | BUBME | BORME | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
BiE Fa A —oEo
Res Rated resistance Te=25°C 5 kQ
R 100 fwZ% _ o - _ 9
AR/IR Deviation of R100 Tc =100 °C, R100=493Q 5 5 %
FEBLTh 2
P L Tc=25°
» Power dissipation c=25°C 20 mw
Basis0 B JTE R2 = Rys exp [st/so(l/Tz - 1/(298 15 K))] 3375 K
B -value '
B2s/so B -1E R2=Rs exp [B 25/80(1/T2 - 1/(298 15 K))] 3411 K
B -value '
Basaoo | & ML R2 = Rasexp [B2si00(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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FERBEFM  Product Datasheet KA Ver. 1806
HEME Electrical Characteristics
BrAEREAI A, B Te= 25 °C Tc= 25 °C unless otherwise stated
g AR FA mME | SURME | BORfE | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV,Vce = Vces 1 mA
-
Ices SR L Vee = 0V, Vce = Vces, Ty=125 °C 20 mA
Collector cut-off current
Ve = OV, Vce = VcEs, ij:150 °C 30 mA
A e FRLAT
=+ =
lees Gate leakage current Vee = 20V, Vee = 0V 0.5 bA
R - 555 0 8 AL HEL P _ _
Vee ) Gate threshold voltage le = 20mA, Vee = Vee 51 59 6.6 v
Vee =15V, Ic = 550A 1.45 1.85 \Y
" R L - ST R M R HEL P
Veean' | Collector-emitter saturation | Vee =15V, lc = 550A,Ty;= 125 °C 1.60 2.00 v
voltage
Vee =15V, Ic = 550A,T,j= 150 °C 1.65 2.05 \
R IR BRI
e Diode forward current DbC 550 A
— et ; ke g
ler fﬁi B 1F ) H 52 W AF FLAL to = 1ms 1600 A
Diode peak forward current
||: = 550A, VGE =0 1.45 1.85 \Y
VAR BRI I = 550A, Ve = 0, Ty = 125 °C 1.50 1.90 Vv
Diode forward voltage
Ir = 550A, Vge =0, Tyj = 150 °C 1.50 1.90 \
Tyj = 150°C, Vcc = 300V,
% FRLAL Vee<15V, t,<6ys,
Isc Short circuit current VcEmax) = Vces — L™ xdi/dt, 3200 A
IEC 6074-9
ER: 1.(*1) FoRiZSEILR S v B R 7 ( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) For L 2R AHE AN L Ly (*2) indicates L is the circuit stray inductance plus L).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FERBEFM  Product Datasheet KA Ver. 1806
BT E Electrical Characteristics
BedEds e, A0 Te= 25 °C Tc= 25 °C unless otherwise stated
5 SR AT %A wME | MAME | mOKE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
, LIPS _ _ _
Cies Input capacitance Vce = 25V, Vge = 0V, f = 100kHz 46 nF
Gk )
Qo Gate charge 15V 57 HC
Ay b~
Cres Pl fieti iy 2 _ Vee = 25V, Ve = OV, f = 100kHz 16 nF
Reverse transfer capacitance
PR A J%
Lw Module inductance 14 nH
5!
Rint Internal transistor resistance 0.75 mQ

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FERBEFM  Product Datasheet KA Ver. 1806
A {E Electrical Characteristics
e e EX WA 2% A wME | BAE | RKE AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 660
IR Wt ZE TR I (7] _ .
taott Turn-off delay time Ty=125°C 690 ns
Ic =550A, ij: 150 °C 720
xCE = 322\5’)'\/ Tu= 25 °C 76
. GE= T )
t T T Re(orr) = 1.0Q, T,= 125 °C 190 ns
Fall time Ls = 40nH
dv/dt =2600V/us Ty=150°C 225
Ty=25°C 35
Eore | NETBUE Ty=125°C 40 mJ
Turn-off energy loss
T,= 150 °C 41
Ty=25°C 192
FF 38 ZE IR B (8] _ o
taon) Turn-on delay time Ty=125°C 186 ns
Ic =550A, Ty= 150 °C 180
Vee = 300V, Tu= 25°C 106
J:‘}I‘HTJ‘IETJ VGE = ilSV,
t, Rise Raon = 1.0Q, Ty= 125 °C 114 ns
ise time L= 40nH. - -
di/dt =5000A/us Ty= 150 °C 115
Ty= 25 °C 7.2
Eon IFIE S Ty= 125 °C 8.2 mJ
Turn-on energy loss
T.= 150 °C 8.8
Ty=25°C 44
T R YK S B A 4
Qn Diode reverse Ty=125°C 68 uC
recovery charge
y eharg Ty= 150 °C 83
= Ty=25°C 295
“HERFIESE A | i
" rDelcc:)g\?erreVgﬁant - dig/dt = 5000A/us Ty=125°C 330 A
y T,= 150 °C 350
. B Ty= 25 °C 13
R IR IR L RE .
Erec Diode reverse Ty=125°C 20 mJ
recovery ener
y energy T.= 150 °C 24

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FERBEFM  Product Datasheet KA Ver. 1806
1100 1100
ey 20V / Tw=153“c 20V /
VG = =
1000 | — — ver-15v - 1000 | — — vee-15v
------ Vee =12V / L == === Vge=12V .
900 | T VEleY . 900 | LT Vel gY / ~
z 800 z 800
_IU 700 _U 700
T 600 G 600
3 500 3 500
S S
10) 400 é’ 400
8 300 3 300
200 200
100 100
0 0
0 0.5 1 1.5 2 2.5 3 0 0.5 1 15 2 2.5 3 35
Collector - emitter voltage, Vceg - [V] Collector - emitter voltage, Vcg - [V]
El 3. IGBT fi th 45t L 3L ih 28, lo=  (Vce) El 4. IGBT i 45t 30 A i 28 lc= f (Vce)
Fig.3 Typical IGBT output characteristics, Ic= f (Vcg) Fig.4 Typical IGBT output characteristics, Ic=f (Vcg)
1100 1100
1000 1000
900 900
z 800 E 800
é 700 _O 700
T 600 G 600
5 5
S 500 © 500
S S
§ 400 § 400
S 300 8 300
200 200
100 100
0 0
0 0.5 1 1.5 2 2.5 3 5 6 7 8 9 10 11 12 13

Collector - emitter voltage, Vcg - [V]

Gate - emitter voltage, Vg - [V]

5. IGBT %t HFE s R il 28, Ic= f (Vee)
Fig.5 Typical IGBT output characteristics, Ic=f (Vceg)

Kl 6. IGBT &4k s A i 28 1c= f (Voe)

Fig.6 Typical IGBT transfer characteristics, Ic=f (VgE)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1100 30
Erec T\j=125C
—_ —_— — Eee, Tyi=150°C
1000 e} 0
E
— 900 3 25
< o
= 1]
M 800 ~
- x 20
[a)
g 700 o
LL o
5 600 =
:,C__; 5 15
2 500 5
> >
© 400 @
° 2 10
a
= 300 o
o
LL (]
200 )
5 O
100 3 Ve = 15V
a4 e = 550A
Vce = 300V
O O CE
o o5 1 15 2 25 0O 1 2 3 4 5 6 7 8 9 10
Forward voltage of FRD, Vg - [V] Gate resistance, Rg - [Q]
K 7. FRD ffi R SR Ik = (V) K 8. FRD APk & REFE 4T 28, Erec=T (Ro)
Fig.7 Typical FRD output characteristics, Ir = f (Vg) Fig.8 Typical FRD Eiec, Erec=f (Ra)
40 100
Erec, Tyj=125C Eon, Tyj=125°C
i o0 |- T R /
E. 35 [vce=300v — - — Eorp Ty-150C S
; Vge = +15V ,
= 80Tl £
u 30 'E Re(on) = 1.0Q ”
o = 70 Rg(oFF) = 1.0Q /
E 25 I; #
5 u’ 60 Vs
> 3 -
g 20 S 50 /
c c ’”
) ) ,
> 15 2 40 3
> = 4
3 S 30 P
2 10 (% %
3 20 ~
[H)
> 5
2 10
0 0
0 200 400 600 800 1000 0 200 400 600 800 1000
Forward current of FRD, Ig - [A] Collector current, Ic - [A]
B 9. FRD S5 I 16 5 6 S8 1 2% Ereo=F (IF) P 10. IGBT JF R AEFE 2 il 2k, Eon= f (Ic), Eorr= f (Ic)
Fig.9 Typical FRD Eec, Erec=f (If) Fig.10 Typical IGBT switching energy,

Eon= f (Ic), Eore= f (Ic)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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120 20
—— = — Eon, Ty=125TC
------ Eon, Tyj=150C LS
, Ty=125°C .
— e 7 10
100 y
Ve = ¢
— |CG:E 5501A5V . '/
'g Ve = 300V /, 1
'; 80
2]
[
= —_
2 60 g
G I
o
c
= 40
8
3
n
20
0 0.1
c 1 2 3 4 5 6 7 8 9 10 "o 20 40 60 80 100 120 140 160
Gate resistance, Rg - () Te-[°C]
K 11. IGBT JF<REFE LAY i 28 Eon=f (Ra), Eorr=f (Rg) K 12, #hig B SRR 28, R= (Tc)
Fig.11 Typical IGBT switching energy, Fig.12 Typical NTC thermistor characteristic, R= f(Tc)
Eon= f(Rc), Eorr=f (Rc)
2000 1000
—— — Chip Zwn IGBT
1800 Module g —— — Zy, Diode
2,
1600 7 o
< 1400 | g
o N
~ 1200 | 3
5 1000 | o
S E
S 800 | =
o [
Q S
o 600 | @
O = 1
400 = IGBT-R{(K/kW) 2.55 856 32.4 30.6 11.0
| 2 5(ms) 0.14 277 36.0 332 1763
200 T =150C @ .
Ra(orr) = 1.0Q | a Diode-Ri(K/kW) 3.75 17.7 47.6 34.5 234
Ve = 15V [ 7(ms) 0.05 1.02 22.3 133 928
0 0.1
0 200 400 600 800 0.001 0.01 0.1 1 10
Collector - emitter voltage, Vcg - [V] Pulse width, t, - [s]
Kl 13. IGBT K4 TAER lc = f (Vce) Bl 14, BRASHIHPTIIZR, Zmor = (t)
Fig.13 Reverse bias safe operating area of IGBT, Fig.14 Transient thermal impedance,Zrnq.r) = f (tp)

|c =f (VCE)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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#EE Weight: 1300g PSSR Module outline code: S1

15. HHASMILRST
Fig. 15 Module outlines

R R R AR AT
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

. . Tianxin Industrial Park, Shifeng District,
o ok Address TR A RN T A U DX G Tk _ ) )
ZhuZhou City, Hunan Province, China

w4 Zipcode 412001

G 1l Telephone +86 (0)731-28498268, 28498238, 28493472
(N Fax +86 (0)731-28498851, 28498494

LT HB4A Email sbu@crrczic.cc

3] il Web Site http://www.sbu.crrczic.cc
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55 P 2 A 23K

(1) BT MR S B R LT UABRN AR T BN B2 REE, AT e & M5 B A e — Btk sa e, ik RIIE
AR BCLSREIR N b P, VOB ARG T AT PPAG 7 i AOIE PR . G R AR BN 7 5 AN, IR R R A R OB B BB R 5
o

(2) AT b el T b SR AR — 38 2077 i e 2 it ) MR, SRR bl T DK A7 it B T -5 SR i 25 (R R fRAIE IR 4
A 125 AN 22 M 7 it R IE 8 A o B SR A3 S R AR AR R, FR B 22 JL AT 7 B T W 1 B I DGR TR w0l R AT 7 i T A
(3) WNRRAT A REIREER, B TARIRAT . (TR, BR7 s AEardERRas) o SRANE BN P 53 RIS 2E AT N A R A
AT VR, #ALG IR

(4) PR b, SR 7 S T b T SR SRR . L AR e A AR IXVE RIS O, JA 7] B ARAIE ™ fh
(1 5 AT S A

(5) FPahfEMEFINy, FeAEfhAL. SRS, ERORTC AT . P RS, AR AR A R I P15 L T ARIE P o

(6) 7 an R T E T B, 2B RS . e R e AxittiE, 2 AR RFIR (preliminary) AR R EIRE 1% i C 58
BB, BRSO E T, R TR R E R B AT R S ER), (RS R R A A A0 R s T
H A EMBCAARE, WRR %™ i ] DAt

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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