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B3 L2 Key Parameters R4 Circuit Configuration
Vces 1200 \Y; 4
9
VcEsat) Typ. 1.65 \Y,
6 7
Ic Max. 300 A
10/11
lc(rRm) Max. 600 A 5 8
1
B v | Typical Applications ,
® HIRE Electrical Vehicles 3
® HRAE Power Charging Equipment P 1R A A
Fig. 1 Circuit configuration
® SLikkH Solar Power
BRI Module Appearance
® =T EEMEHAR High Reliability Inverters
V4
LS Features y =
= (s
® fiBLAR Cu Baseplate w
® IR A AR AT IR Enhanced Al,O3 Substrates
® FIEIRAE S High Thermal Cycling Capability .
K 2. BiRAE
® 10us JHEAZHE T 10us Short Circuit Withstand Fig. 2 Module appearance

HERERE I AR

Module Label Code Instruction

A C/T AN EAETTI R
Data position Content of data
1.8 FEEAL RS
Module batch number
755
9--12
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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2452 IGBT #E LR Half Bridge IGBT

FEmEEFA  Product Datasheet RRZAS Ver 23.02
=R AT EE Absolute Maximum Ratings
Ginc] AR WA 2% AF ol L)
Symbol Parameter Test Conditions Value Unit
B B - R SRR L _ _oco
Vees Collector-emitter voltage Vee =0V, Te= 25°C 1200 v
AR - ST A% H
V . Tc=25°C +
&S Gate-emitter voltage ¢ +20 v
=
lo SRR Tc = 100 °C, Tjmax = 175°C 300 A
Collector-emitter current
=y
epo | AP fp=1ms 500 A
Peak collector current
B fofe 2565 3 =} o
Prax AR RABIE T, = 175°C, Tc = 25 °C 1.9 KW
Max. transistor power dissipation
2 R P A _ _ e e 2
It Diode 1t Vg =0V, tp = 10ms, Ty; = 150 °C 12.1 kA"s
" Gk hy -, TS 2R A i 5
y s 2 I (HL) FELR AT S S-S5 A TRt o L . y
isol Isolation voltage — per module ( Connected terminals to base plate), 3400
AC RMS,1 min, 50Hz,T¢c= 25 °C
ISR Thermal & Mechanical Data
ZH Ui W (= AL
Symbol Explanation Value Unit
it - A
'll'ﬁf;fn ﬁ]ﬁ;lntigheatsink 14.5 mm
T LB
Creepage distance T T
. . 13.0 mm
Terminal to terminal
e
fl'ii]ﬁliéi\‘ti%heatsink 125 mm
7 2% ) iR
Clearance ERTE S
. . 10.0 mm
Terminal to terminal
0 N 2 ) b 3
AR H A 2200

CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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BRZAS Ver 23.02

TG300HF12M1-S300
2452 IGBT #E LR Half Bridge IGBT

IR Thermal & Mechanical Data
(ie) AR It o5 A wAME | BURME | RRE | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT Z55e#
Runo-c 1687 Thermal resistance — IGBT 8 K/kw
. TR A
Ring-cypiode | 101 mal resistance — Diode 127 KTkw
Al #AFH(GBT) 4% /1% BNm, S8 1w/m-K
Rinc-H) 18T Thermal resistance — Mounting torque 5Nm, 30 K/ kw
case to heatsink (IGBT) with mounting grease 1W/m-K
F&fi #4PH (Diode) 245775 5Nm, SR 1W/m-K
Rin(c-H) Diode Thermal resistance — Mounting torque 5Nm, 46 K/ kW
case to heatsink (Diode) with mounting grease 1W/m-K
ARG IGBT %4+ (IGBT) -40 150 °C
Tiop Operating junction o o ; 0
temperature Z A ER 53 ( Diode ) -40 150 c
2 oH R
Tig s -40 125 °C
Storage temperature range
H—»;{ ] _
fﬂz%’%.m_ :A/lg 3 6 Nm
" 2% 746 ounting
Screw torque L% - M6
Electrical connections - M6 3 6 Nm
A B EHE NTC-Thermistor Data
iRe) SHAFR A% A ROME | MAEME | RORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
r‘vﬁ,J—p
R25 %J\}_\E EEBE'TE TC - 25 oC 5 kQ
Rated resistance
R 100 fmz _ o - 9
ARIR Deviation of R100 Tc =100 °C, R100=493Q -5 5 %
Bl Th 2%
P2s FEL jjﬁ. S Tc=25°C 20 mw
Power dissipation
B2s/s0 B -1E Ro=R 25€XP [B 25/50(1/T2 - 1/(29815 K))] 3375 K
B -value
B2s/s0 B -1E R2=R 25€XP [B 25/80(1/T2 - 1/(29815 K))] 3411 K
B -value
Bos/100 B -fi1 R 2 = R 25exp [B 25100(1/ T2 - 1/(298.15 K))] 3433 K
B -value '

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

TERG: A ExS i Uk, 1P AUR ESD B i -




thEth

C3 crRRC

TG300HF12M1-S300

2452 IGBT #E LR Half Bridge IGBT

FEmEEFA  Product Datasheet RRZAS Ver 23.02
A E Electrical Characteristics
FRAERF A B, A Te= 25 °C Te= 25 °C unless otherwise stated
e SHATR %A oME | BEME | RORME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV,Vce = Vces 1 mA
SE AL R
| Vee =0V, Vce =V T,j=125 °C
°ES Collector cut-off current & » VCE T VCES: Ty 8 mA
VGE = OV, VCE = VCES: TW =150 °C 15 mA
AR R FEL A
| Vee = 20V, Vce = OV .
GES Gate leakage current & TCE 05 WA
WA - 2 St A BRI AL P I
V lc = 10mA, Vge = V . . .
GE () Gate threshold voltage c MA, Vee cE 530 5.90 6.50 v
Vge =15V, Ic = 300A 1.65 2.05 V
X SRR - S R L
Vce (sat)( Collector-emitter saturation | Vee =15V, Ic = 300A,Ty;= 125 °C 1.95 \Vj
voltage
Vee =15V, Ic = 300A,T,;= 150 °C 2.00 V
THRE IE R BB
e Diode forward current DC 300 A
— A Ik >
lem fi‘& B 1F [n) 2 I FEL R tp = 1Ms 600 A
Diode peak forward current
I = 300A, Vge = OV 1.65 2.05 Vv
« CHRE ER R
VA W Ir = 300A, Ve = OV, Tyj = 125 °C .
F Diode forward voltage F P YGE t L.75 v
Ir = 300A, Ve = 0V, Ty; =150 °C 1.75 V
T\,]' = 150°C, Vcc = 800V,
T R Vee<<15V, t,<<10ps
| T L w3
s¢ Short circuit current Vcgmay = Vces— L xdirdt, 1300 A
IEC 60747-9
TR 1.(*1) FRiZSEIAR S o B RS T-( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) Fom L AR E I E Lsce ((*2) indicates L is the circuit stray inductance plus Lscg).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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2452 IGBT #E LR Half Bridge IGBT

FEmEEFA  Product Datasheet RRZAS Ver 23.02

HiFEE Electrical Characteristics
BrARtE A, B Te= 25 °C Te= 25 °C unless otherwise stated
e SR %A RAME | AME | BOKE | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
N e
Ces AL Ve = 25V, Ve = OV, = 100kHz 43 nF
Input capacitance
AR H A
+
Qs Gate charge 15V 33 uC
Akl
C . Vce = 25V, Vge = 0V, f = 100kH .
res Reverse transfer capacitance & & z 0.56 nk
L B JK
L .
SCE Module inductance 20 nH
PG| R BH, ST
Rec+ee Module lead resistance, 1.1 mQ
terminal-chip
PSS AR L BEL
Rai . .
aint Internal gate resistor 2.0 Q

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEmEEFA  Product Datasheet RRZAS Ver 23.02
B E Electrical Characteristics
i BHATR MRS BOME | OSURM | RORME | B4
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 460
T AE AR B[] _ .
e Turn-off delay time Ty=125°C 510 ns
Ic =300A, Ty=150°C 520
VCE = 600V, TVJ= 25 OC 200
TR Ver = 15V,
t - Ro(orr = 3.3Q, Ty= 125 °C 290 ns
Fall time Le=35nH
S = ’ —_ o
dv/dt =5200V/us Ty=150°C 320
(Ty= 150 °C). Ty= 25 °C 25.0
Eorr RIGHFE Ty=125°C 31.8 mJ
Turn-off energy loss
Ty=150°C 335
Ty= 25 °C 190
IR
td(on) ﬂ:ﬁLLE—HEﬂ . T\,j: 125 °C 200 ns
Turn-on delay time
lc =300A, Ty= 150°C 210
VCE = GOOV, T.= 25°
Lt Voe = £15V, == ”
tr . . Reon =1.0Q, Ty=125°C 70 ns
Rise time Ls = 35nH
di/dt =5200A/ps Ty=150°C 70
(Ty= 150°C). Ty= 25 °C 16.0
Eon JFIBHFE Ty= 125 °C 25.5 mJ
Turn-on energy loss
Ty=150°C 28.0
it Ty=25°C 34
O R A L k
Qr Diode reverse Ty=125°C 65 uc
h
recovery charge T\= 150°C 28
= Ty=25°C 240
BRI | s ooy !
lir rD;gg\(leelr’evceL:?rim - dig/dt = 5200A/s Ty=125°C 310 A
y (Ty= 150°C). T,= 150°C 315
. o T=25°C 10
AR R R K
Erec Diode reverse Ty=125°C 22 mJ
recovery energy T.= 150°C e

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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2452 IGBT #E LR Half Bridge IGBT

Fm#EFEM  Product Datasheet RRZS Ver 23.02
600 600
T25C Ty=150C /
Vee = 20V Vee = 20V
—_— — Ve = 15V —_— — Ve =15V /
------ Vee = 12V mmemm- V=12V
500 | — = — Vee =10V 500 | — = — Vee =10V
—e—vVeezov | [ e ————— V=9V /
400 400
< <
= 300 = 300
© ©
200 200
100 100
0 0
0 0
K 3. I1GBT %t R L R Al 28, Ic= f (Vce) K 4. 1GBT % Rt 1 B AR 28 1c= f (Vce)
Fig.3 Typical IGBT output characteristics, Ic= f (Vcg) Fig.4 Typical IGBT output characteristics, lc= f (Vcg)
600 600
500 500
400 400
< <
= 300 = 300
© ©
200 200
100 100
0 0
0 1 4 5 6 7 8 9 10 11 12 13
Vee - [V]
5. IGBT %t e PR TR 28, 1= £ (Vce) Kl 6. IGBT f&44F e LAY 28, 1= f (Vee)
Fig.5 Typical IGBT output characteristics, Ic= f (Vcg) Fig.6 Typical IGBT transfer characteristics, Ic= f (Vgg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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TG300HF12M1-S300
2452 IGBT #E LR Half Bridge IGBT

120
Eor, Tj=125°C
—— — Eorr, T,=150C
------ Eon, Ty=1257C
— = — Eon, Ty#150C
100 Ve = 600V /
Vee = +15V S
Rg(on) = 1.0Q G
Rg(oFF) = 3.3 /‘.
80
',_—’
E
. 60
=
[7)
L
40
20
0
0 100 200 300 400 500 600
Ic - [A]

Esw - [mJ]

100

—— — Eorr, TyF150C
- - = Eon, Ty=125C
— = — Eon, Ty=150C

Eorr, Tj=125C

Ve = 15V
80 Ic = 300A
Ve = 600V

60

40

20

5 10 15 20 25 30
Rg - [Q]

K] 7. 1GBT JF AR BB I 28, Eon=f (1), Eor=T (1)
Fig.7 Typical IGBT switching energy, Eon=f (Ic), Eofi= T (Ic)

K 8. 1GBT JTRARFE M HI 2k, Eon= f (Rg), Eorr= f (Ro)
Fig.8 Typical IGBT switching energy, Eon=f(Rg), Eofi= T (Rg)

800
= = |c-chip
Ic-module
700
600 |
500 |
= |
= 400
< |
300 |
200 |
100 Ty;=150C |
Rg(oFF) = 3.3Q
Vge = +15V
0
0O 200 400 600 800 1000 1200 1400
Vce - [V]

C - [nF]

1000 Cies f=100kHz
— = Coes T\j=25C
----- Cres

100
10 l
N
. \ ~— j——
1. ——
0.1
0 20 40 60 80 100
Vce - [V]

B 9. IGBT Jfhi % 4= TAEIX, Ic = f (Vee)

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

10. HAHRFESIYITZL, 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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15 600
Vce=600V
1c=300A
Ty=25C
10 500
5 400
> —_
= <
w 0 =~ 300
] LL
< u
-5 200
-10 100
-15 0
0 1 2 3 4 0 0.5 1 15 2 25 3
Qg - [KC] VE-[V]
Bl 11, MR FR A e PR M B 2R, Ve = (Qo) 12. FRD fy tHAFPE M 28, 1 = F (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, I = (V)
35 35
Erec, Ty=125°C Erec, Tyj=125°C
— Erec, Ty=150C — Erec, Tyj=150C
= - 7 Vot = +15V
30 xii - iﬁg\\ﬁ — 30 |FG:E 300A
Rg(on) = 1.0Q / Vce = 600V
25 25
= 20 = 20
£ E
3 3
ur 15 ur 15
10 10
5 5
0 0
0 100 200 300 400 500 600 0 2 4 6 8 10
I - [A] Re - [€]

13. FRD 5 [F) PR S A FE LY 2K, Erec=f (1)
Fig.13 Typical FRD switching loss E e, Erec=Ff(lf)

K 14. FRD S [FI P R A AE HL Y i 2K, E ec=f(Rg)

Fig.14 Typical FRD switching loss E,ec, Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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700 1000
T,=150C Z4n IGBT
| — = Zin Diode
600
100 a0 o 0 e A1
500 - 2
400 g /
< X, L
- ' 10
= (5
— 300 %
N
200
1
100 T s 1 5% 8 O
Diode R(K/KW) 3.50 10.66 21.45 91.35
z(ms) 0.07 1.30 13.1 54.0
0 0.1
0O 200 400 600 800 1000 1200 1400 0.001 0.01 0.1 1 10
VR - [V] tp - [s]
15. FRD S fi %2 4: TAEIX, Iy = f (VR) 16. BERSHABHPIHILL, Zingo) = F (tp)
Fig.15 Reverse bias safe operating area of FRD, /,, = f (Vg) Fig.16 Transient thermal impedance, Ziy.c) = f (t,)
20
10
<)
=
24 1
0.1
0O 20 40 60 80 100 120 140 160
Tc-[°C]

17. L P SRR 22, R= £ (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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/70.3(3-4, 10-11 ‘ 74.6510.2 2
A g2.4901 - He
=3 200l 2| <3
T @2.09-0.05 = ><
@
il illine RAI— - iE ﬂ
j &
% s 5] o
I T < 1 [T
\ A f [ [ I ]

Eam |
197
2

=}
b
< 0.8+0.03
04501
(7.75+0.1) ‘
= P S . S b S 5,594 0y
< < == =S8 IR
H =lle 13.340.2
~ ~ ™ [ © [} [e] .
0.45 o o © 6.340. 1 X2
0
i-mcil iomcl .
W7an) &7 1.1540.03
M6 ‘ \J/ 6 8L EE) v ‘ 0.6
el
\®\ B S| 101.5+0.3 e Ot o o {
S 2 i —i3l83]5 -
s L = L Jled =8 Y 2 S
4 80.4+0.3 - A8 [R5 &
= Q|| i T i ol -
57.95 {} 12 (()
94.5+0.2
‘ 99.2+0.2 ‘
‘ 110+0.2 ‘
21503 ¥ ABERT, NEH
13740.4
151.8+0.5
& Weight: 340g FEHAN M Module outline code: M1

18. ARSI R
Fig. 18 Module outlines

PR R REFEHRAF
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

Tianxin Industrial Park, Shifeng District,

ook Address T P A R T A 0 [ F e T
ZhuZhou City, Hunan Province, China
T Zipcode 412001
;| 1 Telephone +86 (0)731-28498268, 28498238, 28493472
&£ = Fax +86 (0)731-28498851, 28498494
Rl Email shu@crrczic.cc
™ ik 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

) Hdla T 7 d s SR L TTIABR N G SRt 7 S 2 e, AP TR & M5 B R BerE s — etk dare,  Joikrik
FOAE LSRR RN T 3 I O P FEAE P RO PP A5 7 S R P P SRR EEAAM A A5 BANFE B, TSI R A =] A B BB S
FFo

(2) A7 S B T RO — 38 207 i Bl A2 7 O MR, SR T KA 7™ i B T e 5 SRR i 25 (ELFR A R fRAE TR 4
i 75 AN 2 S 7 it ) IE 8 o T SR 7 it A5 L A 2R AR O, FRA B o BB T 7 Bt T M 175 B I DR JR A ) Il R AT 7 it TS
(3) MRS AT FATRFIRZR, B TARIRAT L Cnfi s iR BT ARdndefed) , smRAUEBUN P 5 3A R BRG EAT B R A
an VAL, LG — I TR L

(4 PR AR, AR HH 7 B T v P SCR P ARG RE . L FRIATER 222 AR X R O, 3R J] B AR IE ™
{0 8 FH AT S

(5) FARhfEAE RIS, JPAE AL, PSS, FETRORTCHATIRE . i YRS, A AT DUAEA T R P T O OO T AL o

(6) P BT E TUHA A, SRR ERES . R E MRS e HHE, S URBIM (preliminary) , iZFRR ERAE 1% 5 D58
R, B SEUEAEE R, BTN AP SR AR AT LS R), (EROREEE AT AT RE 2 A AR AR . R B T
HUA EABCARRE, WRRZ™ MO m] DA

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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