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TG650CP17H2-S300
BTy B IGBT B3k Chopper Switch IGBT

XESH Key Parameters B4 Circuit Configuration

Vces 1700 \Y 9(C1)

VcE(sat) Typ. 1.85 V

Ie Max. 650 A 6
IC(RM) Max. 1300 A
7 8(E1/C2)
AR Typical Applications 1 (GZ).J
® LikIKy) Motor Drives 2(E2)
® KIHARAE High Power Converters 10(E2)
) B 1. HL R A
® X JJKHHL Wind Turbines ! o i )
Fig. 1 Circuit configuration

©® SRR High Reliability Inverter RN Module Appearance

Features

T LI

Cu Baseplate
Al,OsSubstrates
High Thermal Cycling Capability

High Current Density

BRI PR

Kl 2. BT

Module Label Code Instruction

R E A A
Data position Content of data
18 FEHHLIR S
Module batch number
7 515
9--12
Module serial number

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

TER: AR U,

FH P25 HL ESD B4 it



== thEAhE
c 3 CRRC TG650CP17H2-S300

EmEBEEFM  Product Datasheet FRZN Ver 22.01 BT E R IGBT #=21R Chopper Switch IGBT
BAEIEE Absolute Maximum Ratings
Gins) SRR T A EVLIEN LR
Symbol Parameter Test Conditions Value Unit
Vces AR B Vee =0V, Tc=25°C 1700 %
Collector-emitter voltage
VGES *}H*&'k%ﬂ‘*& EEAJ:E TC= 25 oC + 20 V
Gate-emitter voltage
=y
I Meaflinik Tc=95°C 650 A
Collector-emitter current
I 7
IC(PK) 45 HE A W FRL IR to=1ms 1300 A
Peak collector current
e AN o
Prrax RO BB T, = 150°C, Tc = 25 °C 4.16 kw
Max. transistor power dissipation
— Ay 15
Pt AL Ve =0V, o = 10ms, T; = 150 °C 64 kAZs
Diode Ft
- H%z i, S5 AR A 2
isol Isolation voltage — per module ( Connected terminals to base plate), 4000 \Y,
AC RMS,1 min, 50Hz, Tc= 25 °C
AR RE Thermal & Mechanical Data
ZH L (= LA
Symbol Explanation Value Unit
o
f% .ﬁﬁ“l“t%ﬁh ik 33.0 mm
e e erminal to heatsin
Creepage distance g T
. . 33.0 mm
Terminal to terminal
S -
Terminal to heatsink 19.0 mm
A AR
Clearance e
T . 19.0 mm
Terminal to terminal
FEX I FRL R IR i 4L 400
CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEmEEFM  Product Datasheet RRZS Ver 22.01 BT E R IGBT #=1R Chopper Switch IGBT
A B HE Thermal & Mechanical Data
(i=) AR WM& A F wAME | BURME | RORME | BT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 47 #4H
Rin-
thid-C) IGaT Thermal resistance — IGBT 30 K7kW
_ TR AT
Rina-c) Dioce Thermal resistance — Diode 54 KTkW
Hef FABH(IGBT) 24577156 3.5Nm, FHUE 1W/im-K
Ric-Hy1eeT | Thermal resistance — Mounting torque 3.5Nm, 19.5 K/ kW
case to heatsink (IGBT) with mounting grease 1TW/m-K
i #4BH (Diode) 23514 3.5Nm, FHAE 1W/im-K
Rinc-H) piode | Thermal resistance — Mounting torque 3.5Nm, 35 K/ kw
case to heatsink (Diode) with mounting grease 1W/m-K
. TAEZR IGBT #i4> (IGBT) -40 150 °C
i Operating junction R -
P temperature — %455 ( Diode ) -40 150 °C
i A = =g
Teg i 40 150 | °C
Storage temperature range
ZHEMEM - M5
Mounting - M5 3 6 Nm
M LI R ELER-M4 1.8 2.1 Nm
Screw torque Electrical connections - M4
MR EIEM — M8
Electrical connections - M8 8 10 Nm
A B EHE NTC-Thermistor Data
ine) ZHAATR A %A RMA | MAME | BORME | S
Symbol Parameter Test Conditions Min. Typ. Max. Unit
r‘vﬁ,J—p
Ry | BUEFRME Te=25°C 5 kQ
Rated resistance
R100 fw# _ o _ 0
AR/R Deviation of R100 Tc =100 °C, R100=493Q -5 5 )
B Th 2%
pp | FEHORE Tc=25°C 20 mwW
Power dissipation
Basiso B- R2 = Rasexp [Basso(1/T2 - 1/(298.15 K))] 3375 K
B-value ’
Basigo B- R2 = Rasexp [Bas/so(1/T2 - 1/(298.15 K))] 3411 K
B-value ’
Basi100 B_{E Rz = R256Xp [B25/1oo(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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TG650CP17H2-S300

BTy B IGBT B3k Chopper Switch IGBT

Electrical Characteristics

BrARFE R A B, B Te= 25 °C

Tc= 25 °C unless otherwise stated

s SR A wAME | MAUE | mKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V, Vee = Vees 1 mA
Vray
Ices PRELARELIE Ha i Vee = 0V, Vce = Vces, Ty=125°C 15 mA
Collector cut-off current
Ve = 0V, Vce = Vees, T\ﬂ' =150 °C 20 mA
N =
loes B P03 Vee = £20V, Vce = OV 0.5 pA
Gate leakage current
VG (TH) i saktelatts Ic = 40mA, Ve = Ve 5.70 6.30 6.90 \%
Gate threshold voltage
Vee =15V, Ic = 650A 1.85 2.25 \Y
“ AR H IR - S AR P R F
VCE (sat) Collector-emitter saturation | Vee =15V, Ic = 650A,T,;= 125 °C 2.20 \Y
voltage
Vee =15V, Ic = 650A,T,j= 150 °C 2.30 \Y
— paze oy =y
Ik fi‘)} B 1E [\ B DC 650 A
Diode forward current
— A 45 Ik ¥
e — AR IE 1 H (R L fo= 1ms 1300 A
Diode peak forward current
Ir=650A, Vee =0 1.80 2.20 \Y,
. — H A :
VAR o BEIERE I = 650, Ve = 0, Ty = 125 °C 1.90 v
Diode forward voltage
Ir=650A, Vee =0, T,;= 150 °C 1.90 \
T,j = 150°C, Vcc = 1000V,
¥ 4% L Vee<15V, t,<10ys,
fsc Short circuit current VcE(max) = Vces— L Pxdi/dt, 3300 A
IEC 60747-9
ER: 1.(*1) FBriZSHHIMR SN B EHE T-( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) TR L2 AR EON - Ly( (*2) indicates L is the circuit stray inductance plus Ly).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEBIEFAM  Product Datasheet BfZS Ver 22.01 iﬁ&%ﬁ IGBT AR Chopper Switch IGBT
H4FIEE Electrical Characteristics
FrIEREBI B, B Te= 25 °C Tc= 25 °C unless otherwise stated
iR S AR %At BOME | MAE | BOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
_ LIPS Vce = 25V, Ve = 0V,
Cles Input capacitance f=100kHz 83 nF
MK E A7
% Gate charge 15V 7.7 ucC
c S AR L2 Ve = 25V, Ve = 0V, 10 O
res Reverse transfer capacitance f=100kHz '
F e B R
L Module inductance 18 nH
MG LR BB, - A
Recuee Module lead resistance, terminal-chip 0.3 mQ

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEmEEFM  Product Datasheet RRZS Ver 22.01
B (E Electrical Characteristics
" SHHTR Mk 5% 1 BUME | gumE | gkt | BAL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 1055
KT IE IR I (]
¥ T,=125°C
(o) Turn-off delay time ki 145 ns
IC =650A, T\ﬂ: 150°C 1170
gce = 932\;\/ Ty= 25 °C 360
k < N GE = o y
t; —FE¢ETIET‘I RG(OFF) = 2.7Q, T\q: 125 °C 450 ns
Fall time -
Ls= 70nH, —
dv/dt =4500V/ps Ty= 150°C 550
(Ty= 150 °C). Ty=25°C 155
Eore | BTV T,= 125 °C 200 mJ
Turn-off energy loss
Ty= 150°C 210
Ty= 25 °C 495
IR
oy | JTBIEIRIIE T~ 125°C 485 ns
Turn-on delay time
IC =650A, T\4'= 150°C 480
gCE = 93‘1\;'\/ Ty= 25 °C 170
1 GE= T )
tr J:}I‘ETIE—J RG(ON) = 1.8Q, T\4'= 125 °C 170 ns
Rise time Ls= 70nH
dildt = 4200A/ps Ty=150°C 160
(Ty=150°C). Tj=25°C 165
Eon ITIEHE T= 125 °C 195 mJ
Turn-on energy loss
Ty= 150°C 210
" . T,=25°C 155
ZHRE R IR HL A k
Qrr Diode reverse Ty=125°C 250 Ve
recovery charge T.= 150°C 280
B ‘ - T.= 25 °C 610
T L A R A L
h Diode reverse Vee = 900V, Ty=125°C 700 A
" recovery current - diedt = 4200A/ks :
y (Ty= 150°C). Ty= 150°C 780
. } Ty= 25 °C 100
ZRE R AR SR k
Erec Diode reverse Ty=125°C 165 mJ
recovery energy To= 150°C 190

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1300 1300
Ty=25C / ij=153°c .
1200 | == fee 2y 1200 | = Yoe 120 /
1100 | =2 2 VELLY / 1100 |22 2 VY /
————— V=9V ————— V=9V
1000 1000
< 900 = 900
< 800 S 800
g 700 g 700
5 5
o 600 o 600
o o
£ 500 5 900
2 K
S 400 5 400
(&) (&]
300 300
200 200
100 100
0 0
0 05 1 15 2 25 3 35 4 0 05 1 15 2 25 3 35 4 45 5
Collector - emitter voltage, Vg - [V] Collector - emitter voltage, Vg - [V]
3. 1GBT fiy tH AR ML Y I 2R, 1= (Viee) 4. 1GBT % i RE 1 MR 28, 1= (Vie)
Fig.3 Typical IGBT output characteristics, Ic=f (V) Fig.4 Typical IGBT output characteristics, Ic=f (V)
1300 1300
1200 1200
1100 1100
1000 1000
< 900 = 900
< 800 < 800
kS €
@ 700 @ 700
3 600 3 600
S 1Y
o o
£ 500 5 900
2 2
S 400 S 400
o o
300 300
200 200
100 100
0 0

0O 05 1 15 2 25 3 35 4
Collector - emitter voltage, Vg - [V]

5 6 7 8 9 10 11 12 13 14
Gate - emitter voltage, Vgg - [V]

B 5. IGBT fi H s A B 28, 1= f (Vee)
Fig.5 Typical IGBT output characteristics, Ic=f (V)

6. IGBT A&kt LAY it 28, 1= f (V)
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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1300
e 200 | == BB
1200 e E — recr Tuj
1100 = Ik = 650A
Ve = 900V
< g 240
= 1000 w
L a
a 900 o 200
w
¥ 800 .
w o
s 700 & 160
p S
§ 600 2
S
3 500 > 120
e >
g 400 8
g s 80
6 300 o
L )
1Y
200 % 40
100 (14
0 - 0
0 0.5 1 1.5 2 25 3 0 2 4 6 8 10 12 14
Forward voltage of FRD, V¢ - [V] Gate resistance, Rg - [Q2]
] 7. FRD % Hhy e o 700 A 28 = (V) Kl 8. FRD S 7 Pk 52 BEAE 1 Y 1 28, ec=F(Ro)
Fig.7 Typical FRD output characteristics, I = f (V) Fig.8 Typical FRD E;eo Erec=f(Rg)
600
Ereo, Ty=125C Eon, Ty=125C /
= 280 — Ereo, Ty=150C 550 | —— — Eon Tu=150C
g Vee = 900V R Egii L e /
= Vee = £15V 500 >
> 240 |Roow=182 Ve = 900V
] — Ve = £15V
w E 450 "i’((sal(zor\u= 1.8Q /
o — Rag(oFF) = 2.7Q
200 '; 400 7]
|18 7 4
S w 350
> >
160
S 2 300
5 5
> 120 @ 250
% £ 200
3]
3 80 S
o 2 150
@ (7))
= 100
2 40
@ 50
0 0
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Forward current of FRD, /¢ - [A] Collector current, I - [A]
£l 9. FRD /2 06 52 REFE ST 1 24, o= ) P&l 10. IGBT JFIRAEFE S AL M 26, Eon= f (1), Eor= T (1)
Fig.9 Typical FRD Eyeq Erec=f(lF) Fig.10 Typical IGBT switching energy, Eqn=f (Ic), Eor= T (Ic)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1000 - 20
— — — Eon, Ty=125C .
------ Eon, Ty=150TC :
900 Eorr, T=125C :
— Eorr, Ty=150TC K A 10
— 800 ,‘éGf g\%}fv /
E Vee = 900V . .
= 700 L+ /7
; '. 7/
600 R /
> — —_
2 500 A4 g
5 al &
> 400 o/ 1
£ R4
= .
L 300 . / —
.E .’ —_— S
n 200 //—_
100
0 0.1
0 2 4 6 8 10 12 14 :
Gate resistance, RG B (Q) 0 20 40 60 TC.E;(?’C] 100 120 140 160
B 11. IGBT JT K AEFEIM AL M LR, Eon=f (Rs), Eorr=f (Ro) B 12, Pigof P AR I 2, R= f (Te)
Fig.11 Typical IGBT switching energy,Eqn= f(Rg), Eoi= f (Rg) Fig.12 Typical NTC thermistor characteristic, R=f(T¢)
1600 1000
—— — lc-chip = Zin IGBT
lc-module 2 —— — Z,Diode
1400 3
— 1200 ] 3 100
< | z
1 N / ST 111
< 1000 & ~
£ | c ~
: g
S 800 | g 10 el
s E L~
© 600 | ©
K =
° @
© 400 | = 1
b= IGBT Ri(K/KkW) 0.59 1.89 6.56 20.9
| @ z(ms) 0.07 1.26 18.5 103
200 | Ty = 150°C 2
Ra(orr) = 2.7Q G Diode R(K/KW) 1.30 4.10 11.1 37.3
Vgg = +15V | o 5(ms) 0.08 1.53 17.3 89.5
0 0.1
0 300 600 900 1200 1500 1800 0.001 0.01 0.1 1 10
Collector emitter voltage, Vcg - (V) Pulse width, ¢, - [s]
13. 1GBT Jf 22 4 TAE X fe = f (Vee) 14. BEASIBETTHIZR, Zrn o) = F (t,)
Fig.13 Reverse bias safe operating area of IGBT,/c = f (V) Fig.14 Transient thermal impedance,Zy.c) = f (t,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B Weight: 900g AP Module outline code: H2

Bl 15, BEHSMIRA
Fig. 15 Module outlines

PRI R B ST PR A F]
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

Tianxin Industrial Park, Shifeng District,

Mook Address T T A8 AN TIT A 0 IXC R T el
ZhuZhou City, Hunan Province, China
R % Zipcode 412001
;| 1 Telephone +86 (0)731-28498268, 28498238, 28493472
1& H Fax +86 (0)731-28498851, 28498494
LR Email sbu@crrczic.cc
] it Web Site http://www.sbu.crrczic.cc

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

TERG: A ExT i U, 1P AUR ESD B i -

10


http://www.sbu.crrczic.cc/

el
E a 3%%% TG650CP17H2-S300

FmEEEFEM  Product Datasheet BRZAS Ver 22.01 %&%ﬂ IGBT AR Chopper Switch IGBT

A5 FH 2 AR A 23K

() Hdla T 7= i B R LTI EAR A G5t T S M2 e, AT & MG B R RefE oy — itk fa s, JoikfRiE
FUAE S BCRR R S vh o A SO P FEAE B PP G 7 i & P e I SR 5 ZEAAP R i RIS B, SR IA ) BORS B BB SZ
o

(2) A7 S B T BRI — 38 207 i Bl A2 O MR, SR T KA 7™ i B T e 5 SRR A i 25 (EL R R fRAE TR 4
i 25 AN 2 SN 7 (0 1 G o 2R A5 R R AR AR, A ) 2 LA T 7 i Kl T M 7 I S 2 ) 19Xt R A 7 i T
(3) WNARRTAT S A RRIR SR, B THRRERAT W (e R BT AR ArdERRas)  smAUE U 5 3R R A HEAT BT XU A
VPG, LG KR ML

(4) PR AR, AR 7 i s T v P SO ARG . s FRIAT B 22 2 TARIXE R I OL, 32 ] B AR UE ™
D) ASE T E T £

(5) FPHRRAEAEFIT, RAAAbAE . P ITERE, ERR ORI . e SRS, T DAAEAT R B P B 1 DL T A

(6) P B T E TUHA A, SRR ERES . WRE RS HHE, ShURBIM (preliminary) |, iZFRR ERAE 1% 5 D58
JRBTE, B S RO E R, BT R R H AT AT LS, (ERRICLE A AT R S R AR . R B
H A _ EABCAARE, MR i Cn] Dt E .

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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