BHIITIO

HCGM1200ASM45-PSA011 HERIGBTA MR
FEREIEFEM Product Datasheet

Single Switch IGBT

k7 Ver 21.10

KESH Key Parameters z:R=4eF ) Circuit Configuration
V ces 4500 \% oC = c
V cegsan typ) 230 V © (©) (©)
le (max) 1200 A 3(C)
| crm) (max) 2400 A

2(G)
BiLAY K7 F Typical Applications
o 5L Traction drives
o HEHLIEHH Motor Controllers 1(E)O i i
o FHREHM Smart Grid 8(E) 6(E) 4(E)
o i SENEINALSE High Reliability Inverter K1, HL s

¥e Features
o AISICH:AR AISiC Baseplate
o AINFIHR AIN Substrates
o EAEIRE High Thermal Cycling Capability

e 10usfHg&=2fE /1 10us Short Circuit Withstand

Fig. 1 Circuit configuration

[ ] TEEV ce(sat)@%%ﬁ: LOW Vce(sat) deVice
o ELUESY High current density 2. HiHsME
Fig. 2 Module appearance
FERAREUH Module Label code
R E HHEAE
Data position Content of data
18 BB
Module batch number
B e lIRE)
d b1234567890 9-12 Module serial number

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

VEE AR LU, T AUR X ESDG 4 1 it o
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BRABIEE Absolute Maximum Rating
FrAERE A A B, ST case = 25 °C

T case = 25°C unless stated otherwise

e BH AT P 4% it B fir
(Symbol) (Parameter) (Test Conditions) (value) (Unit)
-KE &
V ces Sl ﬁ_ﬁﬂﬁﬁr Vee=0V, T, =25°C 4500 \Y,
Collector-emitter voltage
-KE &
Ve M4 ﬁﬁﬂ)i HL 420 v
Gate-emitter voltage
7y
e ARAB T = 125°C, T case = 85 °C 1200 A
Collector-emitter voltage
%3 NS
| - £E R AE FRIR 1ms 2400 A

Peak collector current

i PR HR 00 e K R

Pmax . Tv] = 125°C1 Tcase = 25 OC 125 kW
Max. transistor power dissipation
1%t = Vg =0V, tp =10ms, T,;=125°C 530 kA%s
Diode I°t
Y025 FL e (1) R i, I AR A e e
Visol Isolat " aul ( Connected terminals to base plate), 10200 Y,
solation voltage — per module AC RMS, 1 min, 50Hz
Qrp , Enﬂﬁi%%{ﬂ(i‘%ﬁ%) IEC1287. V1= 6900V, V2=5100V, 50Hz RMS 10 pC
Partial discharge — per module
AR B Thermal & Mechanical Data
T P B Creepage distance 56mm
A )R Clearance 26mm
MR I HELAES TR A5 2 CTI (Critical Tracking Index) >600
(i) SR AR M oA N ROK | B
(Symbol) (Parameter) (Test Conditions) (Min) | (Max) | (Unit)
IGBT 45 e #4FH 4558 1E E TIAE
R h@-c) 1687 ) i 8 K | KW
Thermal resistance — IGBT Continuous dissipation - junction to case
IR A S E ghelaE ke
R th(-c) Diode E. o . . . 16 K/kw
Thermal resistance — diode Continuous dissipation - junction to case
P A FABH (k) 2% )1H5Nm (FHAAEIW/m-°C)
R th(c-h) Thermal resistance — Mounting torque 5Nm 6 K / kW
case to heatsink (per module) (with mounting grease 1W/m-°C)
T Junction t . IGBT#54> (IGBT) 125 °C
- 2 unction temperature
K i P — 14 5 57( Diode ) 125 | -c
T &% Storage temperature range -40 | 125 °C
X [E M - M6 Mounting - M6 5 Nm
FER IR - M4 ) -
M %H 715 Screw torque Electrical connections - M4
FLER LM - M8
. . 10 Nm
Electrical connections - M8
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B4 {E Electrical Characristics
BRIEFFAI A B, ST case = 25 °C

T case = 25°C unless stated otherwise

iR ZHAFR %1 =S I i B B Nl [ 12
(Symbol) (Parameter) (Test Conditions) (Min) | (Typ) | (Max) | (Unit)
. . . Vee=0V V=V 1 mA
s S v B A P o e
Collector cut-off current
Vee=0V,Vce=Vces, Tease =125°C a0 mA
R U FEL 9
| Ve =220V, Ve =0V
GES Gate leakage current GE CE 1 WA
AR - S5 M 8 A P
\V lc =120mA, Vge =V . . .
GE(TH) Gate threshold voltage ¢ GE ™ VCE 50 60 | 70 v
R F B - R SR A T L e Ve =15V, | ¢ = 1200A 23 | 28 \Y
V ce sa Collector-emitter saturation
voltage Ve =15V, I =1200A,T;=125°C 3.0 35 \VJ
A IE R B R
e Diode forward current DC 1200 A
TR IE 1) R A FIR _
eru Diode maximum forward current tp=1ms 2400 A
N I =1200A 2.4 2.9 V
¢ b IE L ]
Ve Diode forward voltage
I = 1200A, T\,j =125°C 2.7 3.2 V
_ LN _ _ _
Cles Input capacitance Ve =25V, Vee = 0V, T = IMHz 135 nF
AR R
2 Gate charge +15V 11.9 uC
SIS LAY _ _ _
Cres Reverse transfer capacitance Ve =25V, Vige = OV, T = IMHz 34 nF
R H J
L .
M Module inductance 10 nH
P FHE
Rint Internal transistor resistance 90 uQ
T, = 125° C, Ve = 3400V,
T V<15V, t,<10ps,
I'sc Short ci%rciﬁ%ﬁrent I > " p(*2) : 5300 A
1 s V cgmaxy = Vces— L “xdi/dt,
IEC 60747-9

ER: 1.(01) £z E0mik 55 o4 B R 7 ((*1) indicates it is measured at the auxiliary busbar terminal);
2.(*2) FonL A2 L A HOR BN L ( (*2) indicates L is the circuit stray inductance plus L y,).
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B4 {E Electrical Characristics
BRAERRR A B, BT case = 25 °C T case = 25°C unless stated otherwise
GiRe) ZHATR M 2% AT 30N IR VR I 3 N - < 172
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) [ (Unit)
KT L IR B[]
t )
d(off) Turn-off delay time 2700 ns
T B 1]
t Fall time | c =1200A 700 ns
V g =2800V
K6 cE
E =
OFF Turn-off energy loss Cge = 220nF 5800 mJ
e L ~ 180nH
aton Tu?j]:-lo—r?“dﬁg]?me Ve = *15V 720 ns
RG(ON) =1.5Q
t J:}H;H‘[Eﬂ RG(OFF): 2.7Q 270 ns
' Rise time
E o T 3200 mJ
Turn-on energy loss
E V3 fir
Q. _ A I ) P A2 F A 1200 uC
Diode reverse recovery charge
—— — | - =1200A
Diode reverse recovery current dic/dt =5000A/uS
E ZHRE S AR A 1750 mJ
*“ | Diode reverse recovery energy
BRAERE A B, BT caee = 125 °C T case = 125°C unless stated otherwise
(=) ST MRS A =304 I IS S N I~
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
KT L IR I (7]
oot Turn-off delay time 2650 ns
TR ]
t Fall time | - =1200A 720 ns
V cg =2800V
KW FE cE”
E orr Turn-off energy loss C ge = 220nF 6250 m.J
—— L ~ 180nH
Laton) Tu?ﬁ—%rﬁtl? ]?me Ve = £15V 740 ns
y RG(ON) =1.5Q
t J:}[“EH_[ETJ RG(OFF)= 2.7Q 290 ns
' Rise time
E on ITIBAFE 4560 mJ
Turn-on energy loss
0 TR R LA 1980 c
" | Diode reverse recovery charge H
— - ||+ =1200A
I, — B PR L 3 V ce 2800V 1720 A
Di .
iode reverse recovery current dic/dt =5000A/uS
E TR IR EARFE 3250 mJ
*“ | Diode reverse recovery energy
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Collector current, Ic-[ A]

2400 2400 7
/ 1
2000 2000 / ’
~ - ~
i 1600 / i 1600 o
Z L T
g £ ’
(0] ()
S 1200 S 1200
=] =}
(8] (8]
S S
3] I3
o 9
o 800 o© 800
O @)
T\=25°C T\=125°C
400 Vge=20V 400 Vge=20V
—— VGE:15V -_ - VGE:15V
----- Vge=12V — -~ Vee=12V
_— VGE:]_OV """ VGE=10V
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Collectort-emitter voltage, Vcg -[ V] Collectort-emitter voltage, Vce -[ V]
B3, i R SR i 2 Bl 4. i R SR i 2
Fig.3 Typical output characteristics Fig.4 Typical output characteristics
14000 16000
Ty =125°C /] — ~ Eorr (MJ)
Vcg = 2800V / Eon (mJ)
Rgon) = 1.5Q 14000 | ----- Erec (MJ)
12000 RG(OFF) =270 /
CGE =220nF TVI =125TC
_ Vee = +15V / _, 12000 [ Vg = 2800V
— 10000 n lc = 1200A
E E Vge = £15V
5 > 10000 | Cge = 220nF
W 8000 uw
> >
5 5 8000
; 5
o 6000 - N B I e I
£ £ 6000
8 ]
2 4000 2
)
@ 4000
2000 gl | | ol I
7 — = EoFr (mJ) 200+ e
A Eon (MJ)
""" Erec (MJ)
0 0
0 400 800 1200 1600 2000 2400 0 1 2 3 4 5 6 7 8 9 10 11 12

Gate resistance, Rg -[ Q]

KI5, TR RERE S B FEAN FE IR A% i 2

Fig.5 Typical switching energy vs collector current

P6. JF < REFE MR AL FEL AR 5% A i 28

Fig. 6 Typical switching energy vs gate resistance
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2400 2800
Module
— — Chip
2400 )
2000 |
2000 |
< 1600 < |
i o
= = 1600 |
c c
o o
£ 1200 = |
Q o
° S 1200 |
@ O
2 2
S 800 S |
800 |
400 Ve € 3400V
400 | Ty; = 125°C
Rg(oFr) =2.7Q
Cge = 220nF
VgE = 15V
0 0
0 05 1 1.5 2 25 3 35 4 0 1000 2000 3000 4000 5000
Forward voltage, Vg - (V) Collector emitter voltage, Vce - (V)
BI7. AR I g R 2R KI8. Jfh 4 TAEIX
Fig.7 Diode typical forward characteristics Fig.8 Reverse bias safe operating area
2800 100
Ty =125°C . Ry IGBT
di/dt < 8kA/us = —— — Ry, Diode
=
2400 13
< 5
+ 2000 <
= N
3
S 1600 =
© S
> 9
2 3
g 1200 =
= T
) e
o o)
> 800 <
@ IS IGBT Rj(C/kW) 0.21 0.53 1.62 5.76
g ti(ms) 0.12 1.98 155 163
400 c
E Diode Rj(‘C/kW) 0.46 1.36 3.26 10.8
= ti(ms) 0.18 3.65 27.0 255
0 0.1
0 1000 2000 3000 4000 5000 0.001 0.01 0.1 1 10

Reverse voltage, Vg - (V)

Pulse width, t, - (s)

B9, MR S i 22 4 T AR X

Fig.9 Diode reverse bias safe operating area

P10, IS A BE BT 28
Fig. 10 Transient thermal impedance

6/8




BHIITIO

HCGM1200ASM45-PSA011

940.1

61.2+0.3 61.2+0.3

124+0.2
. o ~
2 ! ‘ ‘ : w ?b%w ng l-“lll'f_l‘ D New Energy Co., Ltd
g ADD=NO-T125:Zhixing Road,Qiaonan District, Xiaoshan Economic and
L ‘ ‘ fecﬁnnlngiral "Jeve',bpmént Zone,Hangzhou,Zhejiang
TEL :400-667-9977
6xM8
FLIR B AE16
Screwing Depth Max16
=
+
<
N — Lo
H S = =
; L 3 H| O+ = — ~
I 1 < <! (=] N o
: = 9 = ;[ A
] ] ] - Fl =
(6] 4 - —
~ ) | ) =
o i
2D F -
oL\ 6\ [E5 ¢
3xid” 1440, 2 59.240.2 FLIRECK S
- Screwing Depth Max8
FHEWeight: 1700g R 257 Module outline code: A

B11. BRSNS
Fig. 11 Module outline drawing

Zhejiang HIITIO New Energy Co., Ltd

ADD : NO.1125 Zhixing Road,Qiaonan District, Xiaoshan Economic and

Technological Development Zone,Hangzhou,Zhejiang
TEL :400-667-9977
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158 P 2 AR A 23K

(1) Hda T Wb ™ m S B R LT TABR AN R trg. TN 2 RerE, AT & fE B ReefE o —
FEEVESRRE, TOVRPRUE AR EO R R N Ao PP, S BUR P AR 8 R R PPAG 7™ dh A PR R = EEAA 7 i
FRANFD, EERARI AT S BRI .

(2) A7 G BEE TSR S — A0 7 dh A 2 7 i A IR ARAE, SRR )P 7 a5 AR e A
B, HIRA A PRAUER L8 B AN 2 R B IR A o IR B B AR AR, A R & KRBT e T
W, VA A SGE R A w Wk A AT R i THME R

(3) WIRXSAT= i AR IR E SR, BUHTAFERAT L (i e iR BRyr s AEdndERess) , seAUE BN 7 5IRA FIER
B IEAT IS RS A 7 i PP, AL 8 — B P

(4) P RbAE R AR, QA H 7 b e T R e SR A PRI . L FRR B 4 AR XY I 1 L
E5 /NI P/ T L NIASE DT TS

(5) F#RhAEME IS, A5t P Re, ERRORC AT . PR QR AR, AT AT B B R I 1
0 R = it o

(6) 7Bl T E A A, 28R RS R E MR aitHE, bRy (preliminary) , %
PR EWRE 2 C e, B S EOEEE T, BT R E B H R AT S, ERR
FEEHT A Re o R A AR . QR S A T E A BB R, IR 1% i Cn] DAt 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
guantity.
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