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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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RATEE Absolute Maximum Ratings
(Se) SH AR P S5 A A LA
Symbol Parameter Test Conditions Value Unit
Vors | AB-RATRALR Vee = 0V, Te= 25 °C 1200 v
Collector-emitter voltage
Vees - BB L e Tc=25°C +20 v
Gate-emitter voltage
Gttt Te= 70 °C, Tymax = 175°C 450 A
Collector-emitter current
Ic
BLE B
Rating Current 600 A
AR HLAR I PR _
lewm Peak collector current fp=1ms 1200 A
= et A=) =1
Prax EE{ZI: = pBﬁj. Wﬁ?ﬂﬁ L . Te=75 °C, ij max = 175°C 1180 W
Max. transistor power dissipation
2 TR P _ _ _ o 2
It Diode /2t VkR =0V, tp = 10ms, T,; = 150 °C 16.9 kA”s
- HIRPTA T, 15 2R A s
isol Isolation voltage — per module ( Connected terminals to baseplate),
RMS,f=0 Hz,t=1 sec ,Tc= 25 °C
ARAH i E Thermal & Mechanical Data
ZH Ui W (=l B
Symbol Explanation Value Unit
.‘LIJ-I - #L (=}
'll'ﬁlfnﬁw&;lﬁti&heatsink 9 mm
€ H P
Creepage distance s
Ui -9 9 mm

Terminal to terminal

i - WO

. . 4.5 mm
Y 2 ] 2 Terminal to heatsink
Clearance BT T 4.5 mm
Terminal to terminal ’
AHXT IR PSR T 2 >150

CTI (Comparative tracking index)

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

R AZAHE T RAUR, 7 AR ESD B i .



€3

thEth
CRRC

TG600FF12S3P-S5A03
72T IGBT A5k Six-Pack IGBT Module

Fm#BIEFAM  Product Datasheet A Ver 24.10
AN B Thermal & Mechanical Data
5 SH AR WS4 BAME | BBUE | mOKME L
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT #4kH AEI: 50% & B AV
Ry 1c87 Thermal resistance — IGBT At=10 dm*/min; Te =75 °C 85 9 KIkw
Cooling Fluid: 50% water/
. — R 50% ethylenglycol; AV/At=10
Rin(s-7) ioce Thermal resistance — Diode dm®min; Te=75°C 120 130 KIkW
BHIWE: 50% L AT AVI
At=10 dm®*/min; T¢ =25 °C
A H Y ;
AP giﬁfg‘dﬂm oing cira | CO0ling Fluid: 50% water / 68 mbar
P 9 50% ethylenglycol: AV/At=10
dm®min; Te= 25 °C
SN S PN
P Maximum pressure in cooling 25 bar
circuit
IGBT &4 (IGBT) -40 175 °C
T TR
viop Operating junction temperature
AR ( Diode ) -40 175 °C
EAEIRE o
Tstg Storage temperature range 40 125 C
:—‘—v}{ 1} Ei -
SHERER - M4 18 2.0 2.2 Nm
M YAkl Mounting - M4
Screw torque PCB %%
PCB Mounting 0.95 1.0 1.05 Nm
P B PR HiE NTC-Thermistor Data
5 SR TR A BAME | BAME | ROKME L2
Symbol Parameter Test Conditions Min. Typ. Max. Unit
BE HLPELH —oF o
Res Rated resistance Te=25°C ° kQ
Ruioo i 22 _ o - } o
ARIR Deviation of Rioo Tc =100 °C, R100=493Q 5 5 %
FERLTh —oE o
P Power dissipation Te=25°C 20 mw
B B -fH Rz = Ras exp [Basiso(1/T2 - 1/(298.15 K))] 3375 K
25/50 B -value 2 25 p 25/50 2 -
B B -t Rz = Rosexp [B 2siso(1/T2 - 1/(298.15 K))] 3411 K
25/80 B -value 2 25€XP 25/80 2 -
B B -1t R> = Ros exp [B25100(1/T2 - 1/(298.15 K))] 3433 K
25/100 B -value 2 = K25 €xp [B25/100(1/12 .

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B E Electrical Characteristics
BrAEREAE B, B0 Te= 25 °C Tc= 25 °C unless otherwise stated
s SH LR XM mAMA | MBUE | RORME | S
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV, Vee = Vees 1 mA
> ray
Jogs ARAREL AR Ve = OV, Vee = Vees, Ty=150 °C 20 | ma
Collector cut-off current
Vee = 0V, Vce = Vces, T,j=175°C 30 mA
AR s R _ _
lees Gate leakage current Voe = £20V, Vee = 0V 0.5 WA
R - S K R A F _ _
VGE th) Gate threshold voltage Ic = 15mA, Vee = Vce 5.40 6.00 6.60 \Y,
Vee =15V, Ic = 450A 1.40 1.70 \Y,
. %%*&-EE?*&@*H EEE VGE =15V, IC = 450A, ij =150 °C 1.60 V
Vce (sat)( ) Collector-emitter saturation
voltage Vee =15V, Ic = 450A,T,j= 175 °C 1.65 %
Vee =15V, Ic = 600A 1.55 \Y,
SHEEREREE | oo 450 A
, Diode forward current
F
SRR IE ] 500 A
Diode rating forward current
— pare 4 Vray
. SRR B | 1200 A
Diode peak forward current
Ir = 450A, Vge = OV 1.75 2.05 \Y,
Ir = 450A, Vee = 0V, T,;= 150 °C 1.90 \Y,
Vel T IE A L
F .
Diode forward voltage
= 450A, VGE = OV, ij =175°C 1.90 V
Ir = 600A, Vge = 0V 1.95 \Y,
T,j=175°C, Vcc =800V,
32 Vee<<15V, {p<3ys,
fec Short circuit current VcEmax) = Vces— L Pxdi/dt, 2600 A
IEC 60747-9
ER: 1.(*1) BRZSHIETEF K4 1 ( (*1) indicates it is given at chip level),
Note: 2.(*2) FToR L& AECREIN I Lsce ( (*2) indicates L is the circuit stray inductance plus Lsce).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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A {E Electrical Characteristics
MrAEREAI =B, BN Te=25°C Tc= 25 °C unless otherwise stated
5 SR %A woME | BBE | RKE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
_ LPANG IR Ve = 25V, Ve = 0V,
Cles Input capacitance f=100kHz 88 nF
AR Ha g
Q Gate charge 8/+15V 3.2 uC
C }iﬁ’fg&@%ﬁ VCE = 25V1 VGE = OV, 0.23 nF
res Reverse transfer capacitance f=100kHz :
L R
Lsce Module inductance 8 nH
MEH G| LR HBH, BT
Recee Module lead resistance, terminal-chip 0.5 mQ
Reint P S AR R B 09 o
" Internal gate resistor '

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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A (E Electrical Characteristics
5 SH LR MR A wAME | BBME | &KME LKA
Symbol Parameter Test Conditions Min. Typ. Max. Unit
T,=25°C 660
ST IR R [A) _ o
Lot Turn-off delay time Ty=150"C 740 ns
Ic =600A, ij= 175 °C 760
s, [ene z
. GE = - )
t R Reorr) = 4.7Q, T,= 150 °C 160 ns
Fall time -
Ls=35nH, ——
dv/dt =4000V/ps Ty=175°C 160
(ij= 150 OC). ij= 25 oC 425
KW FE _ o
Eorr Turn-off energy loss Ty=150"C 595 mJ
T,=175°C 61.5
T= 25 °C 250
FF 38 IR B (7] A_ o
Laon) Turn-on delay time Ty= 150 °C 250 ns
IC =6OOA, ij= 175 °C 250
Pee Z Oy Ty=25°C 70
\ GE = - )
t éﬂﬁj"ﬂ Reon = 1.8Q, T,= 150 °C 90 ns
ise time Ls= 35nH, - -
di/dt = 6600A/us Ty=175°C 90
(ij= 150 OC). ij= 25 oC 330
Eon B HFE Tu= 150 °C 495 mJ
Turn-on energy loss
T= 175 °C 51.5
T=25°C 36
ZRE R AR HL A !
Qrr Diode reverse T.,= 150 °C 67 pcC
h
recovery charge T 175°C 0
= T,=25°C 280
“HERRAESE I | a0y !
o [ooserense | YR, 0 2 .
y (T= 150 °C). Ty= 175 °C 340
T,=25°C 17.0
R R R R 2
Erec Diode reverse T.,= 150 °C 32.0 mJ
recovery ener
Very eneray T,= 175 °C 34.0

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1200 Ty=257C 1200 Ty=150C
- Ve = 20V / 2 Vee = 20V /
—_— — Vee= 15V —_— — Ve =15V
1050 [--=---- AV A B e e 1050 [---=--- Vee = 12V
—_—— Ve =10V / —_—=— V=10V / ......
—_————— V= OV ————— V=9V et
900 900
750 750
< <
< 600 < 600
L L
450 450
300 300
150 150
0 0
0 0 05 1 15 2 25 3 35 4 45 5
Vce - [V]
& 3. IGBT i Rt B AL 2R, 1= f (Vi) [l 4. 1GBT firtHRFPE SR 2L, 1= (Vee)
Fig.3 Typical IGBT output characteristic, Ic=f (V) Fig.4 Typical IGBT output characteristic, Ic=f (V)
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750 750
< <
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L L
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300 300
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0 0

0 05 1 15 2 25 3 35
Vce - [V]
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Vee - [V]

K 5. IGBT % 5 L RS 28, 1= F (Vee)

Fig.5 Typical IGBT output characteristic, Ic=f (V)

6. IGBT f&4etk s 2 i 28, Je= £ (Vee)
Fig.6 Typical IGBT transfer characteristic, Ic=f (Vge)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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160 440
Eorr, T=150C Eorr, Ty=1501C
—— — Eorr, =175C —— — Eorr Ty=175C
------ Eon, Ty=150°C 400 |- - - - - - Egy,Ty=150T
140 | — = — Eon, Ty=175C ; — = — Eon,Ty=175C
Voe =600V /- 360 | vee = -a+15v
Vg = -8/+15V P =
120 [ Lo ¥ 1o |8 /
Ra(oFF) =4.7Q y 1
100 280 /
— — 4
g £ 240 /
80 . ”
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i K £
160 *
120 '/
40 [
80 ! //"sbs—
20 /
40
0 0
0 300 600 900 1200 0 5 10 15 20 25 30 35 40
Ic - [A] Rg - [Q]
7. IGBT FF AR M AL 28, Eq0=f (1), Eoii=f (1) Kl 8. IGBT JF XA AE I 1 28, Eq0= f (Re), Eorr= T (Ro)
Fig.7 Typical IGBT switching energy, Eo.=f (Ic), Eoe= T (Ic) Fig.8 Typical IGBT switching energy, E.n= f(Rg), Eosi= T (Rg)
1400 500
—— — Ig-chip Cies f=100kHz
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----- Cres
1200 |
100 N\
1000 |
— 800 | —_
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< 600 | o [\
| o s ey
400 | 1 i
200 | 7, = 175°C -
Ra(orr) = 4.7Q R
Veg=-8/+15v | L e
0 R R
0 400 800 1200 0 20 40 60 80 100
Vee -V Vce - [V]
9. 1GBT Jfi 222 TAEX, Ic = f (Vee) Kl 10, HIAHRRIE SN, C= f (Vee)
Fig.9 Reverse bias safe operating area of IGBT, /c = f (V) 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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11, AR Ay A P SR i 2K, Ve = Q)
Fig.11 Typical gate charge characteristic, Vge=f (Qg)

12. FRD fi 51 SR gl 28, 1 = £ (V)

Fig.12 Typical FRD output characteristic, Ir = f (V¢)
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32
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8
0
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E 13. FRD fiﬁ‘mgfﬁﬁﬁﬂﬁﬂéﬁ, Ere(::f(IF)
Fig.13 Typical FRD switching loss E,eo, Erec=f(lf)

P 14. FRD S [ Pk EARFEI AL I 28, Ee=F(RG)
Fig.14 Typical FRD switching loss Eeo, Erec=f(Rg)

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

TR Ao AR,

JH P R BL ESD B4R it




—— TG60OFF12S3P-55A03
CI fanc R
—_—— CRIRC N BT IGBT #23k Six-Pack IGBT Module

FmEBIEFM  Product Datasheet RRZS Ver 24.10

1400 300
T,=175°C ZinIGBT
— = Zi, Diode
1200
100
1000
3
= 800 g
¥ T
600 % 10
N
400
IGBT Ri(KKW) 17.9 3017 1042 29.71 638
200 n(ms) 053 479 31.81 154.89 468.58
Diode Ri(K/KW) 23.61 30.76 45.38 12.09 18.15
] n(ms) 051 432 2585 109.99 45578
0
0 200 400 600 800 1000 1200 1400 0.001 0.01 0.1 1 10 100
Vr-[V] tp - [s]
& 15. FRD R4 TAEIX, I, = f (Vg) &l 16. BESHFHPTHIZL, Zingrn = (2,)
Fig.15 Reverse bias safe operating area of FRD, /,, = f (V) Fig.16 Transient thermal impedance, Zy.¢) = f (t,)
20
10
g
=
x 1
0.1
0 20 40 60 80 100 120 140 160
Tc-[°C]

P 17, PR BE S AR R 22, R= £ (Te)
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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RAREK
1\ RERIN A2, $5CBT-14486—2008 C EHREHRTAE) ¥
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Fig. 18 Module outlines

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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PRI P ZE B S PR A H
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD.

Tianxin Industrial Park, Shifeng District,

oo ok Address TR A RN T A U X Tk b
ZhuZhou City, Hunan Province, China
il Uit Zipcode 412001
L 1 Telephone +86 (0)731-28498268, 28498238, 28493472
& H Fax +86 (0)731-28498851, 28498494
TR 4 Email sbu@crrczic.cc
Mok Web Site http://www.sbu.crrczic.cc
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(1) BT M= G5 BT TSR N R i T i SR B 2 R, AT R S 10ME B R BEIE h — e tEdR /e, ToiEfk
UEHAE SRR N b G P, O P AR P AT PP A 7 i & A o R A 7 (5 AN B, TR R T R R ek
BARSF

(2) A7 g Hels T SR B — &0 7 A B 2 P it (K SR AE, SRt T KA 7 i A T e S SR B R A  ES,  (ELR A ] PRIIEIX
S B AN RO S IR A . ISR AR RO AR, AT BT R T 3R AN SR A ] R A R T
MHE .

(3) WA AT RFPRESR, BRI FRPRATIE. LR BT A dERFas) , smAUEUUH 7 S3A RIBCA HEAT B KU AN
7 RV, LG TR M.

(4) 7P AR b, an R P 5 T b B SR BRI . R FRIATER 2 e TAR X Tu RO 00, A R TeiE RAE ™
fin KO 82 AT

(5) ALY, P EE AL . ST LS, AERRORTCHART AR L 7 DA EIE AR DALEAT i F B 04 A1 D T A
(6) 7= BUR TS A LA, 2B REPIRE . R e ARt 2 RgIR (preliminary) , iZboR BERE 1% i L
SERBLTE, BH RSEOEERE S, BE T R 8E S H TR AT LS, ERR AL W Re R R AR . IR A
W FME TR AR bR, WERRIZ i C T PR 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,

12
Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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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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