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XESH Key Parameters B4 Circuit Configuration

Vces 1700 \Y 4

9
VcE(sat) Typ. 1.70 V
6 7
Ic Max. 600 A
10/11
Icirm) Max. 1200 A S 8
1
AR Typical Applications 5
® KX JikH Wind Turbines 3
® wrHRHE Power Charging Equipment
J— B 1. H B 2
1 R .

He Smart Grid Fig. 1 Circuit configuration
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SR Features -
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® IR A AR TR Enhanced Al,O3 Substrates io 5= —
\

® FIEIRAE High Thermal Cycling Capability
® 10us FM/KZRES 10ps Short Circuit Withstand K 2. Hidsb e

BRI PR

Fig. 2 Module appearance
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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=R AT EE Absolute Maximum Ratings
Gins) SRR T A EVLIEN BT
Symbol Parameter Test Conditions Value Unit
VCES %%f&—jﬁ%ﬁ”‘)} EEE VGE = OV, TC= 25°C 1700 \
Collector-emitter voltage
Voes W}T&'Zigj‘*& T Te= 25 °C + 20 V
Gate-emitter voltage
=y
Ic bttt Tc =100 °C, Tymax = 175°C 600 A
Collector-emitter current
I 7
IC(PK) %EE*& 3:—1E EE/}[L tP=1mS 1200 A
Peak collector current
B e 4525 3] = =]
Prex mETHY AT T =175°C, Tc = 25 °C 3.26 KW
Max. transistor power dissipation
— g At
Pt A P Vk =0V, tp = 10ms, Ty = 150 °C 415 kAZs
Diode Ft
y Y255 o s (R TP T ﬁ@?%%*&ltﬂﬁmﬂn HLE
isol Isolation voltage — per module ( Connected terminals to base plate), 3400 \Y,
AC RMS,1 min, 50Hz, Tc= 25 °C
AR RE Thermal & Mechanical Data
ZH L (= LA
Symbol Explanation Value Unit
I - AR 145 mm
e e Terminal to heatsink
Creepage distance T T 130 -
Terminal to terminal ’
S - AR 125 mm
o i B Terminal to heatsink
Clearance e 100 -
Terminal to terminal ’
ARSI LR 2200
CTI (Comparative Tracking Index)

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

TERG: AR i U, 1P AUR ESD B .



€3

thEthz
CRRC

TG600HF17M1-S310

3. BF 7 IGBT BEER Half Bridge IGBT

EmEBEFM  Product Datasheet RRZN Ver 23.04
BB R Thermal & Mechanical Data
755 SRR TR A ROME | AU | KM | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 255 #
RinJ-
n-O1GBT Thermal resistance — IGBT 46 K/ kW
B S e
R N "
h(.-C) Diode Thermal resistance — Diode 80 | K/kw
il FE(IGBT) & J15 BNm, SR 1W/m-K
Rinc-H) 18T Thermal resistance — Mounting torque SNm, 33 K/ kW
case to heatsink (IGBT) with mounting grease 1W/m-K
A #4H (Diode) L4 J15E BNm, FHAR 1W/m-K
Rin(C-H) Diode Thermal resistance — Mounting torque 5Nm, 38 K/ kW
case to heatsink (Diode) with mounting grease 1TW/m-K
. THELER IGBT &4 (IGBT) -40 150 °C
aep Operating junction temperature — Wi 54> ( Diode ) 40 150 °c
e
Teg F R 40 125 | °C
Storage temperature range
2o _
M el unting
Screw torque HA 1% 3% ] — M6
Electrical connections - M6 3 6 Nm
PR P NTC-Thermistor Data
s SRR 2% AT ROME | WEME | BOKME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
i
Roc i L To=25°C 5 ‘O
Rated resistance
R100 fm# _ 0 _ 0
ARIR Deviation of R 100 Tc =100 °C, R100=493Q -5 5 Yo
EVEIES
Ps *%Hﬁl?ﬂ% . Tc=25°C 20 mwW
Power dissipation
Bosiso B-fiL R2= Rasexp [Bass0(1/T2 - 1/(298.15 K))] 3375 K
B -value ’
B B-fiL R 2= Rasexp [B2sso(1/T2 - 1/(298.15 K))] 3411 K
25/80 B -value 2 25€Xp |5 25/80(1/ 12 .
Boas/100 B-fiL R 2= Rasexp [B 25/100(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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B E Electrical Characteristics
FRAEFRI A B, | Te= 25 °C Tc= 25 °C unless otherwise stated
5 SR %A wAME | BBME | mOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V, Vee = Vees 1 mA
Nry
Ices PRELARELIE Ha i Vee = 0V, Vce = Vces, Ty=125°C 15 mA
Collector cut-off current
VGE = OV, VCE = VCES, T\ﬂ' =150°C 30 mA
N =
loes HiBL L Ve = £20V, Vge = OV 0.5 A
Gate leakage current
ViGe (TH) BB SR e Ic = 15mA, Ve = Ve 5.60 6.20 6.80 \%
Gate threshold voltage
Vee =15V, Ic = 600A 1.70 2.10 \%
. AR H IR - S AR L R F
VCE (sat) Collector-emitter saturation | Vee =15V, Ic = 600A,T,;=125°C 2.10 \Y
voltage
Vee =15V, Ic = 600A,T,;=150° C 2.15 \%
— fazan yray yray
Ik fi‘)} ERAERENAEEN DC 600 A
Diode forward current
— s Ik y
e — AR IE ] (R L fo= 1ms 1200 A
Diode peak forward current
Ir=600A, Vege =0 1.75 2.15 \%
. — it :
VAR o BEIERRE I = 600A, Vee =0, Ty = 125° C 2.00 v
Diode forward voltage
Ir=600A, Vee =0, T;=150°C 2.00 \%
T,;=150° C, Vcc = 1000V,
¥ 4% L Vee<15V, t,<10us,
fsc Short circuit current VcE(max) = Vces— L Pxdi/dt, 2400 A
IEC 60747-9
HER: 1.(*1) FRIZSHIE T KP4 H((*1) indicates it is given at chip level),
Note: 2.(*2) For 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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43R Electrical Characteristics
BrAEREAI S B, B0 Te= 25 °C Tc= 25 °C unless otherwise stated
5 ZH AR A &AME | WAUE | RKE | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
A NS
Cus | WAHE Ve = 25V, Vee = OV, f= 100kHz 96 nF
Input capacitance
IR Ha At
Q Gate charge 15V 6.1 HC
A e
Cres AR , Vce = 25V, Ve = OV, f= 100kHz 0.7 nF
Reverse transfer capacitance
R B H K
L Module inductance 20 nH
iR s 28 HBH, -0
Rcc+ee | Module lead resistance, 1 mQ
terminal-chip
, VAL S AR HoL B
Raint Internal gate resistor 1.0 o

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B (E Electrical Characteristics
ea=) A CA TR S Atk wAME | BAUE | ROKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
T=25°C 500
T L IR I (7] — o
ta(off) Turn-off delay time T=125°C 575 ns
Ic =600A, T=150°C 595
gCE = 932\3/ T/=25°C 305
k S N GE = o y
ts —F5¢ETIET‘I RG(OFF) = 1Q, T\q: 125°C 395 ns
Fall time Ls= 45nH
dv/dt =5400V/pis T4=150°C 400
(Ty=150° C). T/=25°C 124
Eore | WU T/=125°C 154 mJ
Turn-off energy loss
Ty= 150 ° C 166
T=25°C 285
IR
tion | T RIERATE T=125°C 300 ns
Turn-on delay time
Ic =600A, Ty=150°C 305
vee Z 0OV, T=25°C 90
1 GE= T )
tr J:}I‘ETIE—J RG(ON) =1Q, T\4'= 125°C 95 ns
Rise time =
Ls = 45nH, ——
dildt = 6300A/us T=150°C 100
(Ty=150° C). T/=25°C 168
[ Ty=125°C 208 mJ
Turn-on energy loss
Ty=150°C 235
. . T,=25°C 125
ZHRE R AWK WL k
Qi Diode reverse T=125°C 205 V[e:
recovery charge T,=150°C 230
. . = Tw=25°C 470
—heg Rk | F=000A L
h Diode reverse Vee = 900V, Ty=125°C 500 A
" recovery current - di/dt =6300A/ks -
y (Ty= 150 ° C). Ty=150° C 510
T=25°C 70
SR RS R k
Erec Diode reverse T=125°C 121 mJ
recovery energy T 150°C 136

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1200 5 1200 7
Ty=25C / R T,=150°C
Vee = 20V . VGE = 20V
o o )/
1000 | — = — Vee =10V v 1000 | — = — Vee=10v )
—_———— V=9V / I ———— V=9V / B
800 800
< <
. 600 . 600
L L
400 400
200 200
0 0
0 0 05 1 15 2 25 3 35 4 45 5
Vce - [V]
B 3. 1GBT fiy H AR5 P ST T 28, 1= £ (Vee) B 4. 1GBT i R PE S 28, 1= £ (Vee)
Fig.3 Typical IGBT output characteristics, Ic=f (V) Fig.4 Typical IGBT output characteristics, Ic=f (Ve)
1200 1200
1000 1000
800 800
< <
. 600 . 600
L L
400 400
200 200
0 0
0 05 1 15 2 25 3 35 4 5 6 7 8 9 10 11 12 13 14
Vce - [V] Vee - [V]
5. IGBT ffir RGP ST 28, 1= £ (Vee) Kl 6. IGBT &4 P A 28, Ie= £ (Vo)
Fig.5 Typical IGBT output characteristics, Ic=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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1100 600
— e ——
1000 [------ Eon, Ty2125C A0 1 |------ Eow.Ty =125
—— = — Eon, Tyj=150C ’ —— = — Eon, Ty =150°C .7
900 [Vez=s00v / 500 1y e P
e L <
800 Rg:g:é)zm / - Vce=900V ’ - I .
’ 4 -
700 ’ 00 7 '
= /,' = / L
£ 600 L S N P
- < 300 ; 7
uﬂ% 500 // '. uﬂ% / | .
400 e L ’
, 200 [ p————
300 A i—:/
200 100
100
0 0
0 300 600 900 1200 0o 1 2 3 4 5 6 7 8 9 10
Ic -[A] Rs - [Q]
B 7. IGBT H ST FE M B I 2R, Eon=F (1), Eor= (1) [l 8. IGBT JF AR AL AL N 28, Eon=f (Re), Eorr=f (Re)
Fig.7 Typical IGBT switching energy, Eon=f (Ic), Eosi=f (Ic) Fig.8 Typical IGBT switching energy, Eon=f(Rg), Eof= f (Rg)
1600 - 500
—— — lc-chip Cies =100kHz
lc-module —— — Coes T,=251TC
1400 | | L Cres
100 p———
1200 -|
1000 | \
T TN
< 800 | = 10 [
(8]
| AN
600 . ~
l T —
400 'l
| 1 .
200 E—p— | .................
Ra(orr) = 1Q -
O Vee = £15V o 2
0 400 800 1200 1600 0 20 40 60 80 100
Vece - [V] Vce - [V]

Fig.9 Reverse bias safe operating area of IGBT, /c = f (V)

9. IGBT i % 4= TAFIX,, I = f (Vce)

10. HLEAFIESR 2R, C= f (Vee)

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

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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15 1200
Vee=+15V
Ic=600A
Vee=900V
10 T,=25C 1000
5 800
> —_
= <
w . 600
> —
-5 400
-10 200
-15 0
o 1 2 3 4 5 6 7 0 05 1 15 2 25 3 35
Qg - [KC] Ve -[V]
B 11, AR A g SR R 2R, Ve = (Qo) ] 12. FRD it et g B h 28, 1 = £ (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, I = (V)
200 200
Eree, Tyi=125°C Ereo, Ty=125C
—— — Ere, T=150C — Eec, T=150C
V=900V Vee=£15V
Voe=t15V IF=600A
Raon=1Q Vce=900V
150 150
5 =)
E E
100 . 100
w w
50 50
0 0
0 200 400 600 800 1000 1200 o 1 2 3 4 5 6 7 8 9 10
Ir -[A] Re - [Q]
] 13. FRD J52 [ PR 52 1566 S 00 F 28, E, o= () K 14. FRD J [FI P R AR AESL Y il 2K, E ec=f(Rg)
Fig.13 Typical FRD switching loss Eec, Erec=f(/F) Fig.14 Typical FRD switching loss Eec, Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1500 200
T,=150C Zin lGBT
100 — = Zi» Diode
— e e et
1200 /
900 2 10 A
T e |/
I g
600 %
N
1
300
IGBT R(KKW) 1.76 3.65 19.07 21.84
7(ms) 0.81 4.37 40.88 116.0
Diode R(K/KW) 3.06 7.46 39.10 29.67
a(ms) 0.77 4.46 40.85 111.18
0 0.1
0 500 1000 1500 2000 0.001 0.01 0.1 1 10
VR -[V] tp - [s]
15. FRD R i %4 THEIX, 1 = f (Vo) 16. WEASHPLFTHILE, Znpo = f (t,)
Fig.15 Reverse bias safe operating area of FRD, I, = f (Vg) Fig.16 Transient thermal impedance, Ziy.c) = f (t,)
20
10
<)
=
x
0.1
0 20 40 60 80 100 120 140 160
Tc{°C]

Bl 17. AR E s Rl 2R, R=1 (To)
Fig.17 Typical NTC thermistor characteristic, R=f(T¢)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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K18, BLERIMIRT
Fig. 18 Module outlines
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o~ 1. RIRERSIXA %, S%GBT-14486-2008 (MIAMBIMAE R SF 24
< %)
& (min 102) Szl 3|« TS, BIATF:
Bl al A A (a) X<1040.14  (b) 10sX<30 #0.25;
(min 80.2) S| o © (c) 30sX<50 +0.32 (d) 50<X<100 +0.5;
(e) 100sX<200 *0.8;
2. BRAEREERFS WY, 500 SAL R K
27,95 945402 Sl O NOTES:
= 1.TOLERANCE UNLESS OTHERWISE SPECIFIAL REFER TO GRADE MT5S IN
F 1104£0.15 = GBT-14486-2008<DIMENSIONAL TOLERANCE FORMOULDED PLASTIC
PARTS>:
E £ 137£0.2 m (a) X<10£0.14  (b) 10sX<30 +0.25;
1518404 (c) 30sX<50 £0.32 (d) 50X<100 +0.5;
(e) 100<X<200 +0.8;
B Weight: 345g FEERAPIZET Module outline code: M1
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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
e % 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.
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A5 FH 2 AR A 23K

(D) BT 7= i B R L TTNEAR A G S BT S M2 R, RSO T & M5 B R By — AR R, TEiERIE
FAE SRR IR N vh 3 P, WO P AEAE FE RO VR A 7 S @ A e SR TR ARSI S AE BB, IS BCRICA R A B BRI S
o

(2) A7 B T Wb SR B A — 3853 7 B 2 = i B, SR IR 7 B T R S IR S A R, (IR )R IR L
i 25 AN 22 B IR 7= it R E SR o S SR A B R A AR T, B R o SR UT 77 it B T 175 i S R A ] X R AT R T HE R
(3) WURAPAF= AR E K, B TREERAT I (AR BT A deRess) , sV P 53R RIBCE EAT LA KU A=
R VEAL, @G — T E L

(4) P AR A, AR 7 B T o P SO AR BRI B . R HRIRTER A AR XY RS L, 3R ) TR R AR
8L AT S

(5) FRRhAEAE RIS, PRASAE . A THLE, FERRORTCHAT IR . i R AG, AR DLAEAT B L B 1 0 T A

(6) 7= RmEHRFME WA LM, SERFEHmIPRE. e REaME, SARBIR (preliminary) , ZirREWE % o
BT, B PERSEUELER E b, BUR T R SR H AR AT LA, (SR BN AT AR R AR AR . R R T
A BB RRE, WERRZ e R 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.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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