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Xx@EsH Key Parameters B 454 Circuit Configuration

Vces 1200 Y, 9(C1)

5(C1)
VcE(sat) Typ. 1.80 V
6
Ic Max. 900 A E} 4(G1>*J

lerm) Max. 1800 A 7 3(E1) 8(E1/C2)

| . . . 1(G2) ’J
BLRVRY A Typical Applications

s , 2(E2)
® HikIKZ) Motor Drives 10(E2)
® KINZEBHA High Power Converters 1. HLERZER
Fig. 1 Circuit configuration
® X JikH Wind Turbines
BRSNS Module Appearance

@ 5 A EEPEAR SR High Reliability Inverters
R Features
® iR Cu Baseplate
® E LRI Al,O3 Substrates
® =GRS High Thermal Cycling Capability
® 10us M KRS 10us Short Circuit Withstand

RIRAR L RR

2. HEHRANE
Fig. 2 Module appearance

Module Label Code Instruction

HE i E AN E
Data position Content of data
18 FEHHER S
Module batch number
T 515
9--12
Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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RATEE Absolute Maximum Ratings
i ZHATR TR A il LA
Symbol Parameter Test Conditions Value Unit
Vces %%1‘&-7){%7}‘.&%& Vee=0V, Tc=25°C 1200 V
Collector-emitter voltage
Vees BRSO L e Tc=25°C +20 %
Gate-emitter voltage
L HR IR _ o  _47po
fe Collector-emitter current Te=100°C, Tymax=175"C 900 A
£ HIAR W IR _
fex Peak collector current fp=1ms 1800 A
B f A5 307 £\ =]
Prax BB Tc =25 °C, Tyjmax=175°C 5.08 kW
Max. transistor power dissipation
2 R P _ _ o o 2
It Diode A VR =0V, tr = 10ms, T,; = 150 °C 76 kA’s
" ME_ 3 e s ‘;u., R= ﬁ =1R =i =
isol Isolation voltage — per module ( Connected terminals to base plate),
AC RMS,1 min, 50Hz, T¢c= 25 °C
A B Thermal & Mechanical Data
=% s fi1 Hfi
Symbol Explanation Value Unit
\Lu-l _ﬂ: #l‘ (=}
fl’ifniﬁ:flé\l\‘t?heatsink 33.0 mm
JT€ Ha, P
Creepage distance e RTE 2
. . 33.0 mm
Terminal to terminal
T‘JJ.I - ;“ 1=}
fl’ifni&jﬁti&heatsink 19.0 mm
AL AR
Clearance e RTE 2
: . 19.0 mm
Terminal to terminal
) BT 8 H
AR R 2400

CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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AR Thermal & Mechanical Data
(iie) ZHAIR M Atk RAME | IME | RKE | BT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT &5 #iH
Ringa-r) et Thermal resistance — IGBT 295 KTkW
_ TR A
Rin-FyDiode | 7o mal resistance — Diode 55 KIkW
B IR (IGBT) ZHE 156 3.5Nm, SHIE 1W/m-K
Rinc-HyieeT | Thermal resistance — Mounting torque 3.5Nm, 14 K/ kW
case to heatsink (IGBT) with mounting grease 1TW/m-K
R A #4FH (Diode) ZHE 156 3.5Nm, S HIE 1W/m-K
"_‘(C'H) Thermal resistance — Mounting torque 3.5Nm, 25.5 K/ kW
Diode case to heatsink (Diode) with mounting grease 1W/m-K
TAELER IGBT & /1 (IGBT) -40 150 °C
Tyjop Operating junction
temperature T A ( Diode ) -40 150 °C
]
Tetg TP -40 150 °C
Storage temperature range
LR - M5
Mounting - M5 8 6 Nm
BRI IHE HiL % FLZE - M4
M Screw torque Electrical connections - M4 18 21 Nm
HL% A - M8
Electrical connections - M8 8 10 Nm
Pen PH KR NTC-Thermistor Data
Giae) SRR T A mAMA | WORUE | ROKME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Rps | BUEMMLE To=25°C 5 kO
Rated resistance
R100 {7 _ann © - 0
ARIR Deviation of R100 Tc =100 °C, R 100=493Q -5 5 %
P25 %%‘Fﬂti)ji I Tc=25°C 20 mwW
Power dissipation
Basso B-iL R2 = Rasexp [Basso(1/T2 - 1/(298.15 K))] 3375 K
B-value ’
Bas/s0 B-,TE Ry= steXp [st/go(']/Tz - 1/(298 15 K))] 3411 K
B-value ’
Bas/100 B-i R2 = Rasexp [Basi00(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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TG900HF12H2-S300
457 IGBT #5.ER Half Bridge IGBT

Y (E Electrical Characteristics
FraAEREAIA B, S0 Te= 25 °C Tc= 25 °C unless otherwise stated
5 ST 1 wAME | BUBUE | mORME | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = 0V, Vce = Vees 1 mA
LR L FIA _ _ PPN
fees Collector cut-off current Voe = OV, Vee = Vees, Ti=125°C 10 mA
VGE = OV, VCE = VCES, TV=15O °C 20 mA
AR FL AT _ _
foes Gate leakage current Vee = 20V, Vee = 0V 0.5 WA
Vet @) WSO BBHAIR ) g0 Ver = Ve 560 | 620 | 6.80 v
Gate threshold voltage
Vee =15V, Ic = 900A 1.80 2.20 \%
" AL - R S AR AN EL R
Vce (sat)( ) Collector-emitter saturation | Vee =15V, Ic = 900A,T,;= 125 °C 2.15 Y,
voltage
Vee =15V, Ic = 900A, T,;= 150 °C 2.25 \%
AR IE A B IR
fe Diode forward current bC 900 A
TR TE n) B AT A FRA _
frrm Diode peak forward current tp = 1ms 1800 A
Ir = 900A, Ve = 0V 1.90 2.30 \%
. —Hp -
VARY BRI I = 900A, Vee = OV, Ty = 125 °C 2.00 v
Diode forward voltage
Ir =900A, Vee =0V, T; =150 °C 2.00 \%
T, = 150°C, Vec = 800V,
JH % L Vee<<15V, t,<<10ps,
fsc Short circuit current VeE(max) = Vees — Lxdifdt, 3600 A
IEC 60747-9
R 1.(*1) FRiZSEIMR S A% B EEESS 7( (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) Fon L R EBE A BRI E 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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B E Electrical Characteristics
BrAEREAI S B, B Te= 25 °C Tc= 25 °C unless otherwise stated
R ZH AR 1 BAME | BIEUME | BOKME | AL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
ANy N
Ces | MAHE Ve = 25V, Vee = OV, £ = 100kHz 121 nF
Input capacitance
A PR
Q Gate charge 15V 9.2 uC
A O
Cres Sl fledf , Ve = 25V, Ve = 0V, f= 100kHz 1.2 nF
Reverse transfer capacitance
[E 820
Lsce Module inductance 18 nH
B s 2R HBH, om0
Rcc+ee | Module lead resistance, 0.3 mQ
terminal-chip
Reint P RS A AR LR 18 a
" Internal gate resistor '

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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H 4 E Electrical Characteristics
" SHATK MR S 1 gME | e | skt | P
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty= 25 °C 1045
W ZE IR I (8] _ o
Lot Turn-off delay time Ty=125°C 1090 ns
Ic =900A, T,=150 °C 1100
vee Z 000, Ty= 25 °C 130
i GE= T )
t I T Reore = 150, Ty= 125 °C 155 ns
Fall time -
Ls=50nH, By
dvidt =3300V/ps 7= 150 160
(Ty= 150 °C). Ty=25°C 138
Eorr RUHFE Ty=125°C 153 mJ
Turn-off energy loss
T= 150 °C 158
Ty= 25 °C 730
FF 38 IR B (7] _ o
Leon) Turn-on delay time Ty=125°C 690 ns
IC =900A, ij= 150 °C 685
vee Z 0%, Ty= 25 °C 175
i GE= = )
tr J:}Hﬁ‘“ﬂ RG(ON) =1.5Q, ij= 125 °C 175 ns
Rise time Ls= 50nH
dildt = 5300A/ps T,=150°C 175
(ij= 150 o(:). ij= 25 oC 46
Eon JTIEHE Ty=125°C 57 mJ
Turn-on energy loss
T.= 150 °C 62
T=25°C 79
ZRE R AR FL A !
Qr Diode reverse T,=125°C 139 ucC
h
recovery charge Ty= 150 °C 163
= T=25°C 465
“HERABE I | a0y !
o |omerarse | VerlB L T 0 !
y (T= 150 °C). Tu= 150 °C 580
T\=25°C 36
ZRE AR B AR Y
Erec Diode reverse T,=125°C 68 mJ
recovery energy T= 150 °C 20

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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1800 7 1800 7
Ty=25C Ty=150C
Vee = 20V Ve = 20V
—_ — V=15V / —_— — V=15V /
------ Voe = 12V mmmmm= Vee= 12V
1500 | — = — Vee =10V / 1500 | — = — Vee=10v /
—_————— V= OV ————— V= OV
1200 1200
< <
< 900 < 900
L L
600 600
300 300
0 0
0 0 05 1 15 2 25 3 35 4 45 5
Vce - [V]
K 3. 1GBT i th At BB HH 28, 1= F (Vee) 4. 1GBT it REt BB 2R, 1= F (Vi)
Fig.3 Typical IGBT output characteristic, /c=f (Vcg) Fig.4 Typical IGBT output characteristic, Ic=f (V)
1800 1800
1500 1500
1200 1200
< <
< 900 < 900
L L
600 600
300 300
0 0
0O 05 1 15 2 25 3 35 4 5 6 7 8 9 10 11 12 13 14
Vce - [V] Vce - [V]

P 5. IGBT fi Hi 4 1tk gL 7 ph 28, Je= f (Vie)
Fig.5 Typical IGBT output characteristic, /c=f (V)

K 6. IGBT Ltk g 2 i 28, fe= f (Vo)
Fig.6 Typical IGBT transfer characteristic, Ic=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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450 450
S ——
400 |------ Eon Ty2125C 400 |- ----- Eon, Ty2125C
— = — EqnTy=150C /l — = — Eon, Ty=150C
Ve =600V Voe = $15V
350 | Vee =215V / 350 | /c =900A
Ra(on) =1.5Q Ve =600V
Ra(orFF) =1.5Q / i
300 300 .
E 250 g 250
3 200 3 200
uf oy
150 150
100 100
50 50
0 0
0 300 600 900 1200 1500 1800 0 5 10 15
Ic - [A] Rg - [Q]
] 7. 1GBT JF ORI FE ML B 28, Eoo=F (1), Eor=f (1) 8. IGBT JF KM FE ML AL 28, E,o=f (Re), Eori= T (Rs)
Fig.7 Typical IGBT switching energy, Eqn=f (Ic), Eor=T (Ic) Fig.8 Typical IGBT switching energy, E,,= f(Rg), Eoit=f (Rg)
2100 1000
—— — Ic - chip Cies f=100kHz
Ic - module —— — Coes T,=25TC
op——mm@m@ | | | | Cres
1500 | \
| 100
— 1200 —
< | = \l
= 900 | © L
| 10 |-
. ~_ =
600 | —
300 | 1,,= 1501 |
Rg(oFF) = 1.5Q L e e e ]
Vege=+tv | ¥ 1 1 | V]
0 0.5
0 400 800 1200 0 20 40 60 80 100
Vce - [V] Vce - [V]
&l 9. 1GBT Sufi e 2 LAEIX, I = f (Vee) Kl 10, HIAHRRIE ML, C= f (Vee)
Fig.9 Reverse bias safe operating area of IGBT, Ic = f (V) Fig.10 Typical capacity characteristic, C=f (V)

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

TER: A AU, AP SRR ESD B i -



== hEDE TG900HF12H2-S300

G 3 377 IGBT #ikk Half Bridge IGBT
CRIRC

—

FmBIEFM  Product Datasheet RRZS Ver 21.10

15 1800
Vce=600V
Ic=900A
T,=25¢C
10 1500
5 1200
3 <
'g 0 'Tu_' 900
> —
-5 600
-10 300
-15 0
0 5 10 0 0.5 1 1.5 2 25 3 3.5
Qg - [HC] Vr - [V]
B 11, MR gy e A B R 2R, Ve = F(Qo) Kl 12. FRD i tH R PE SO N 22, 1 = £ (Ve)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, Ir = f (V¢)
100 120
Erec, Tyi=125C Erec, Tyi=125°C
—— — ETy=150C — Erec, Ty=150TC
Vce =600V Vee = 215V
Rt 1 50 - o B 100 | SGoov
80 | Reon =1. \ ok =
80
— 60 —
) br)
E E
\ . 60
] ]
040 o
40
20
20
0 0
0 300 600 900 1200 1500 1800 0 5 10 15
I -[A] Re - [Q]
13. FRD SR [ S 45 AE ML Y i 2, E,oc=f(1e) &l 14. FRD A VRS AAFE SN Z, Eoc=f(Rs)
Fig.13 Typical FRD switching loss Eeo, Erec=f(lf) Fig.14 Typical FRD switching loss Eeo, Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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2100 1000
T=150C Zn IGBT
—— — Zj, Diode
1800
100
1500
T ]
3 -
Z 1200 S 7
- T 10 ~
£ Q
=~ 900 3 s
N
600 1
IGBT Ri(K/KW) 0.69 2.16 4.36 22.2
300 a(ms) 0.07 1.32 12.6 72.0
Diode Ri(K/kW) 1.39 4.33 15.3 33.7
z(ms) 0.08 1.38 18.1 86.4
0 0.1
0 400 800 1200 0.001 0.01 0.1 1 10
VR -[V] tp - [s]
] 15. FRD & fii % 42 TAEIX, Iy = f (Vi) ] 16. WEAHPLFTINL, Zuyn = (t,)
Fig.15 Reverse bias safe operating area of FRD, /,, = f (V) Fig.16 Transient thermal impedance, Zy.¢) = f (t,)
20
10
g
=
& 1
0.1
0 20 40 60 80 100 120 140 160
Te-[°C]

17. AR SRR R T ZR, R=f(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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el -
E a EP E EP E TG900HF12H2-S300
E——

36402 1840.2

+0.8
25.5 0.0 I

+0.2
=

171.8%0.5

<C
=& 10x
714 Plpos[A]B]C]
S }L'?;Hkﬁ-i[)k{th 8
Screwing Dep Ma x| -
’E} -« | 10x$5. 5+0. 1 .
30.6| A C
- S m;ﬁ%)ﬂtﬁh 1\46 -.E.
N Screwing Dep ax
oo, Bey, & @
14 0o D .
25 5 FiRE K
39 o 1. RIEAZERSHIECB/T 1804-nZk 34T, S
o ark:
s - (a)X<6 0.1 (b)6<X<30 %0.2;
156 (c)30=<X<<120 #0.3 (d)120<X<<400 =+ 0.5,

& Weight: 820g A ZEEY Module outline code: H2
18.  BHAMIRS
Fig. 18 Module outlines

PP RN EE RAF
ZHUZHOU CRRC TIMES SEMICONDUCTOR CO., LTD

Tianxin Industrial Park, Shifeng District,

ook Address TR A4 RN T A DA IX PG K
ZhuZhou City, Hunan Province, China
it ] Zipcode 412001
1 1 Telephone +86 (0)731-28498268, 28498238, 28493472
& H Fax +86 (0)731-28498851, 28498494
] Email sbu@crrezic.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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i P 2 AR A 2R K

(D Bla TP i 5 SR T TINER A SR Bt T s I 2 R, ACSOIEIT R S 105 B R REME o —BUhEdia e, JeiETRIEE
AR SRR IR N b e A SR ARG AT AT PPAG 7 i AOIE P R . G R AR BN 7 i 5 AN, IR R R A R OB B BB R 5
o

(20 AT b el T b SR AR — P8 7077 i e A b ) ML R, SRR R T DK P07 i Kl w5 SR i 25 (IR R fRAE IR 4
i B AN 2 SN = b B IR AT o W SR b A5 B AR AR T, R W) 2 S ABT 7 s T 3 B I S 2w Xl A AT 147 b T
(3) UURRAT A REIREE R, BN TARIRAT . (iR, BR7 s AEandERRas) o smANE BN P 53R RIS 2EAT N A R A
an SR TEAL, LG — BT P

(4) PR b, SR 7 S T b T SR SRR . L AR e e AR IXSE RIS 0L, JA 7 BT GRAE fh
RIS AT S

(5) FPahfEMEFINy, FeAEMhAL. PSR S, ERORTC AT . P RS, AR AR A R I P15 LT ARIE P o

(6) =Bl M E A A, S ER i EPRES . e MRS e tHE, SRR (preliminary) , iZFR7R SR 1% 0 CL58
B, B RS EOEERE T, R TR SR B AR R S ER), (R RAEEA A R R A A A0 R i s T
EILA EABARE, WERoRiZ™ o O] Db E 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.

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