thEthzE

C3 crRRC

TG400FF08S2-S3A00
NHIT IGBT Ak Six-Pack IGBT Module

FmEBIEFM  Product Datasheet RRZN Ver. 1908
XM Key Parameters B BR 454 Circuit Configuration
VCES 750 V P3 P2 Pl
! i 1
VeE(sat) Typ. 1.70 vV c5 3 cl
lc Max. 400 A o o o - Tl
E5 3 E3 9 El 1 @
| Max. 800 A
oo 6 o o o @ o T2
E6 E4 E2
BRI A Typical Applications ! 3 — 22
N3 N2 N1
ke g . o
@ 0.5/ 4 N A Automotive applications ] 1B A
@45 /4l v B 7 Hybrid/Electrical vehicles Fig. 1 Circuit configuration
® L 1K) Motor drives RIRSME Module Appearance
5= Features €
® iR Cu baseplate o © y -
@ 1R AL AR AR Enhanced Al,Ossubstrates e ) 3 g
@750V HiE Hi/k Blocking Voltage 750V @ / o)
B\ ¥
<\J
@ 5 LI A s\ =

High current density

BRI RA

& 2. BLERAME
Fig. 2 Module appearance

Module Label Code Instruction

EAE DA Hm A
Data position Content of data
18 PR S
Module batch number
T 55
9—12
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Fm#BIEFM  Product Datasheet A< Ver. 1908
BRATEE Absolute Maximum Ratings
ine) ZH AR M2 H1E LA
Symbol Parameter Test Conditions Value Unit
AR HAR - SRR L R _ g o
Vees Collector-emitter voltage Vee =0V, Te=25°C 750 v
AR - S5 K P _ oo
Vees Gate-emitter voltage Te=25°C +20 v
Nry
Ic Ger BB i ) Tc =65 °C, Tyjmax = 175°C 400 A
Collector-emitter current
AR HI AR VA L UL _
leex Peak collector current te=1ms 800 A
LN A PN (4 —or o _q7Ee
Pmx Max. transistor power dissipation Te=25°C, Tujmax = 175°C 1250 w
2 AR Pl _ _ P 2
I“t Diode 2t Vg =0V, tp = 10ms, T,; = 150 °C 8500 A’s
" AT, TS RN i E
iz L (B .
Visal Ifoia%\(/ﬁt?e —_ per module ( Commoned terminals to baseplate), 2500 \Y
ge-p AC RMS,1 min, 50Hz, Tc= 25 °C
FAFNAREE Thermal & Mechanical Data
ZH Wi B H L2
Symbol Explanation Value Unit
Uit - -l PR R
;ﬁ ﬁﬁlt%ﬁh tsink 12 mm
& erminal to heatsin
Creepage distance IE I 3 o1
. . . mm
Terminal to terminal
\;:.u _ﬂ: j’}h
frﬂiiwifz‘a‘l“ti%heatsink 12 mm
#a 2% [ it
Clearance e T 2
. . 6.1 mm
Terminal to terminal
I ] =P
AR R A - 200

CTI (Comparativetrackingindex)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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AR Thermal & Mechanical Data
i AR T A RAME | BAME | RRME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT &t #4
Ring-c) s Thermal resistance — IGBT 120 K/ kw
_ TR ST
Rin@-) piode Thermal resistance — Diode 200 K/ kw
Fefd B (GBT) 2% 715 5Nm, F#E 1w/m-°C
Rinc-HyiceT | Thermal resistance — Mounting torque 5Nm, 80 K/ kW
case to heatsink (IGBT) with mounting grease 1W/m-°C
R S FFH (Diode) 2475 SNm, FHl§ 1W/m-°C
“?(C'H) Thermal resistance — Mounting torque 5Nm, 85 K/ kW
Diode case to heatsink (Diode) with mounting grease 1W/m-°C
TAELS R IGBT #4 (IGBT) -40 150 °C
Tyjop Operating junction —— -
temperature Z & #4>( Diode ) -40 150 °C
IR .
Tstg Storage temperature range 40 125 c
2o _
ﬁé%.ﬁﬁ_ '\,’\'ASS 3 6 Nm
M ’E%ﬁ%ﬁ ounting
Screw torque B 4 B 3%l — M6
Electrical connections - M6 3 6 Nm
A5 ea B R 4iE NTC-Thermistor Data
Ginc ZHALTR It o5 A ROME | BURME | RORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
WE PR —oco
Res Rated resistance Te=25°C 5 kQ
R100 fhZ _ o - 9
ARIR Deviation of R100 Tc =100 °C, R100=493Q -5 5 %
i 2%
P2s o Tc=25°C 20 mw
Power dissipation
Bosis0 B-fii R2 = Rasexp [Basso(1/T2 - 1/(298.15 K))] 3375 K
B-value '
Bo2s/so 8-15‘ Ry = R25exp [st/so(l/Tz - 1/(298 15 K))] 3411 K
B-value '
Bas/100 B-{ R2 = Rasexp [B2s/100(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#BIEFM  Product Datasheet A< Ver. 1908
B4 (E Electrical Characteristics
BrAERE A, 50 Te= 25 °C Tc= 25 °C unless otherwise stated
5 SH AR MRS wAME | HUBME | mOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V,Vce = Vces 1 mA
SE AR L F R _ _ 105 o
lces Collector cut-off current Vee = 0V, Vee = Vees, Te=125°C 10 mA
Vee = OV, Vce = Vces, Tc=150 °C 15 mA
A e FEL AL
=+ =
lces Gate leakage current Vge = 20V, Vce = 0V 0.5 PA
A - = 5 M R A1 P
V Ilc = 10mA, Vge = V, . . .
GE (TH) Gate threshold voltage ¢ = 10mA, Ve = Vce 5.30 5.90 6.50 \
Vee =15V, Ic = 400A 1.70 2.10 \Y
" R HL - ST R T R HL
Ve say' Collector-emitter saturation | Vee =15V, Ic = 400A,T,j= 125 °C 1.95 \Y
voltage
Vee =15V, Ic = 400A,T,j= 150 °C 2.00 \
TR TE ) B FRA
le Diode forward current DC 400 A
— fazen % 7y
e _#1‘}} B 1 [r) B 53 W LA to = 1ms 800 A
Diode peak forward current
Ir =400A, Ve =0 1.60 2.00 \
Ve BEIE L IF = 400A, Vge = 0, Tyj = 125 °C 1.70 %
Diode forward voltage
Ir = 400A, Vee =0, Ty;j =150 °C 1.70 \Y
Tyj = 150°C, Vcc = 400V,
% ERLAL Vee<15V, t,<<6us
I - P oy .
s¢ Short circuit current Veemax = Vees — LU xdifdt, 1600 A
IEC 6074-9
ER: 1.(*1) FoRiZSEINLR S v R 7 ( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) For L 2R AHE AN | 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 KRZN Ver. 1908
HEF I E Electrical Characteristics
FRAERERI B, 750 Te= 25 °C Tc= 25 °C unless otherwise stated
= ST MR 251 BOME | #AE | BOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
e s
Ces WARAE Vce = 25V, Ve = 0V, f = 100kHz 33 nF
Input capacitance
MK, B A
Qs Gate charge +15V 25 e
SAFE R 2 _ _ _
Cres Reverse transfer capacitance Vee = 25V, Vee = OV, f = 100kHz 05 nF
PR FL R
Lw Module inductance 15 nH
RinT e 1 mQ

Internal transistor resistance

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BAFM{E Electrical Characteristics
e BRI WA 1 BUME | svmE | mok | SR
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 515
ST A R e (1) _ o
taott Turn-off delay time Ty=125°C 550 ns
Ic =400A, ij: 150°C 560
xCE = 422\5/)'\/ Tu= 25 °C 60
. GE= T )
ts —Fﬁ%ﬁlﬁ‘l Rg(orp) = 1.80, Ty=125°C 75 ns
Fall time Ls(= 5())nH |
dv/dt =6700V/us Ty=150°C 85
(ij: 150 OC). ij: 25 oC 180
Eore | NPT T,= 125 °C 21.0 mJ
Turn-off energy loss
Ty= 150°C 23.0
Ty= 25 °C 420
FF 38 ZE IR B (] _ .
taom Turn-on delay time Ty=125°C 420 ns
Ic =400A, Ty=150°C 420
vee Z400%, Ty= 25 °C 65
N GE= T )
t J:}I-‘Hj‘lm Rgon) = 1.8Q Ty= 125 °C 70 ns
Rise time Ls(: 5)OnH ' |
di/dt = 6100A/us Ty=150°C 70
(ij: 150°C) ij: 25 oC 45
T 45 FE _ o
Eon Turn-on energy loss Ty=125°C 6.0 mJ
Ty= 150°C 6.5
Ty=25°C 25
T R YR A 4
Qrr Diode reverse Ty=125°C 40 uc
recovery charge
y eharg Ty= 150°C 44
= Ty=25°C 260
—RERARS R | e i
" Diode reverse - dir/dt =6100A/us Ty=125"C 295 A
recovery current o
y (Ty= 150°C). Ty= 150°C 300
. o Ty=25°C 8.5
WA R R -
Erec Diode reverse Ty=125°C 13.5 mJ
recovery ener
very energy Ty= 150°C 14.5

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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800 7 800 - 7
Ty=25C T,=150C
Ve = 20V Ve = 20V /
—_— — V=15V / — Vge =15V
...... Vge = 12V =-===== V=12V
—_— - — Ve =10V —_—— — Vg =10V /
—--=— Vgg =9V / —===— Vee=9V
— 600 — 600
< <
© ©
£ £
o o
5 400 5 400
o (&)
S S
© ©
Qo Qo
° ©
O 500 © 200
0 0
0O 05 1 15 2 25 3 35 4 0 05 1 15 2 25 3 35 4 45 5
Collector - emitter voltage, Vce - [V] Collector - emitter voltage, Vcg - [V]
3. 1GBT %y 4 PE dL B i 28 Ic= f (Vce) 4. |GBT %y 45 1 L R 28 1= f (Vce)
Fig.3 Typical IGBT output characteristics, Ic=f (VcEg) Fig.4 Typical IGBT output characteristics, Ic= f (Vcg)
800 800
— 600 — 600
< <
© ©
s =
o o
5 400 5 400
(8] (8]
S S
© ©
Qo Qo
IS} ©
© 200 © 200
0 0
0O 05 1 15 2 25 3 35 4 5 6 7 8 9 10 11 12 13 14
Collector - emitter voltage, Vce - [V] Gate - emitter voltage, Vg - [V]
5. IGBT %t A PP ML Rl 2k = f (Vce) Kl 6. 1IGBT f& ket SR 42 = f (Vo)
Fig.5 Typical IGBT output characteristics, Ic= f (VcEg) Fig.6 Typical IGBT transfer characteristics, lc=f (Vgg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FmEBIEFM  Product Datasheet RRZN Ver. 1908
800 20
Erec Tyi=125°C
— — Erec, Ty=150C
-
700 £, Ve = £15V
X Ir =400A
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= 600 ur
: 0
a L
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o 300 b
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o (8]
£ 200 3
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100 g
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Forward voltage of FRD, Vg - [V] Gate resistance, Rg - [Q]

7. FRD fi 1 S8 g Ie = £ (V)

Fig.7 Typical FRD output characteristics, Ir = f (V)

K 8. FRD J [k &2 AEAE I 1 2k, Erec=f(Rc)
Fig.8 Typical FRD Erec, Erec=f(Rg)
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Kl 9. FRD &W‘Wﬁﬁ%ﬁﬁ@%%,lzrec:f(h)

Fig.9 Typical FRD Eec, Erec=f(lF)

Switching energy, Esw - [mJ]

80
Eon,Tyj=1251C

—— — EonTy=1507C

— - — Eorr Ty=150C
70 -==n-- Eggi,ijzlzst

Ve =400V

VeE = +15V
60 | Reon =1.80

Re(oFF) =1.8Q
50
40
30
20
10
0

0 100 200 300 400 500 600 700 800
Collector current, Ic - [A]

K 10. IGBT FFo<fe#E 7 fh 28, Eon= f (Ic), Eor= f (Ic)

Fig.10 Typical IGBT switching energy, Eon= f (Ic), Eoi= f (Ic)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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100 20
— — — Eon, Ty=125C
------ Eon, Ty=150C
90 EoFr, ij:lZS"C
— Eorr, Ty=1501C /’ 10
80 | Voe = x15v .,'
5 0 [ y
e cE = ,
= 70
%
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E 50 =
@ i
o 40 1
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=
S 30
7
20
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0
0 2 4 6 8 10 12 14 16 18 0'lo 20 40 60 80 100 120 140 160
Gate resistance, Rg - [Q] Te-[°C]

K 11. IGBT JF K ReFEHL Y il 2k, Eon= f (Ra), Eot= f (Ro)
Fig.11 Typical IGBT switching energy,
Eon= f(RG)y Eon= f (RG)

Bl 12, Pl BE R il 2 R=f (Tc)
Fig.12Typical NTC thermistor characteristic, R= f(Tc)

1000
—— — Ic - chip
900 Ic - module
800 =
< 700 |
~ 600 |
c
g
t 500 |
o
S 400 |
(8]
Q
S 300 |
O
200 |
Ty = 150°C
100 R<13(OFF)=1-8Q |
Ve = £15V
0
0 100 200 300 400 500 600 700 800
Collector emitter voltage, V¢e - (V)

13. IGBT Jxfhi% 4 TAEIX, Ic = f (Vce)
Fig.13 Reverse hias safe operating area of IGBT,
|c =f (VCE)

1000
- Zin IGBT
E —— — Zy, Diode
X,
2 AT
£ A
N 100
. -
ey
[
S /
@
o /
E
©
E 10
o
=
= IGBT Rj(K/kW) 2.553 8.453 37.52 71.03
IS #(ms) 0.068 1.240 21.69 101.1
%)
E Diode Rj(K/kW) 5.057 15.36 70.97 107.8
= a(ms) 0.077 1.340 20.17 99.60

1
0.001 0.01 0.1 1 10

Pulse width, tp - [s]

Kl 14. BESHEEPUIIEZR, Zmoc) =  (tp)
Fig.14 Transient thermal impedance,Zmu.c) = f (tp)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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10204 #Hw B-B 2:1 #HE A—A 2:1
ol F—r o msz* 19 15402
TR e o Lo S,
13505 §I T IN\N 2110
10:02
—9]
A
[
o O
585403
205 O

113.8

HAREX
1\ AERAXAZ SHCGBT—14486-2008 BHRBAR A MMTSA, S8BT
(a)X<10 #0.14 (b)10<X<30 *0.25:

(c)30<X<50 $0.32 (d)50<X<100 20.5:

(e)100<X<200 *0.8;

HEE Weight: 515g AN ZEAY Module outline code: S2

15. PSR
Fig. 15 Module outlines
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ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD
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LTI
&

Address

Zipcode
Telephone
Fax
Email

Web Site

. . _ Tianxin Industrial Park, Shifeng District,
T 28 R T A 0 X 0 T el _ ) )
ZhuZhou City, Hunan Province, China

412001

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

http://www.sbu.crrczic.cc

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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(1) Bl F b i i A5 SR TUNER N SRR B 7 S S B 2 REE, AT e & A5 2 R BerE y— ke me . Joikfk
UEHAE SRR N v R P, O 7 R BV 7 AIE P G 2R A5 AR 7™ b A S RN By, T BB AR 2 W) O S
PR

(2) A5 B T Mt b AR AL — B8 00 7 b il A S MR, SR A 7 ot il P RS S TR A i S, (ELER A W] PRIIEIX
S B AN 2RI i IR A SR AR RO AR, A MIHEAT P S B T, i BB I SR A R Ik R A T
HHE 2

(3) QR A S AT RAPREOR, s TRRAT I (s iRy By AR andidids) |, sRZVEWH 7 S3A ml A BEAT B XU A
7 RV, LG TR M.

(4) PR RE R, B 7 s T P SO AR RS U . R ER 2 4 AR XV F R I O, A R TeVE RAE ™
s PO 8L FH AT S v

(5) 7= EhEE I, FUAEfhAE. SRS, EORIC AT . 7 QRS AR DAAEAT R I A 1 LT RRIE
(6) 7w Belis T vUA0 A Ay, o s IR . AR E R e e e, AR RBIR (preliminary) , iZARm BRE %™
SSER B, B S HBOEAETE T, BT PR A H AR S HER, RO T RE R AR . IR
s T ORI A BCE AR, R E T Dt A

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.
11
Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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