BHIITIO

HCGM1600FSM17-PSA

FERBEEEM Product Datasheet

HERIGBTIE

Single Switch IGBT

k7 Ver 21.10

KESH Key Parameters z:R=4eF ) Circuit Configuration
V ces 1700 Vv
1(C 2(C

V cesa (typ) 2.30 \% © ©
lc (max) 1600 A 7(C)
| cirm) (max) 3200 A

9(G)
BiLAY K7 F Typical Applications
o 5L Traction drives 8(E) i
o LIz Motor Controllers 3(E) 4(E)
o NJIKH Wind Power

o i SENEINALSE

High Reliability Inverter

L od= Features
o AISICIH:R AISiC Base
o AINFIHR AIN Substrates

o EAEIRE
o 10uskIEE 7K X HE
o [V cosan A
e LU T

High Thermal Cycling Capability
10us Short Circuit Withstand

Low V ¢e(say device

High Current Density

RIREREF i AR

K1 g4t

Fig. 1 Circuit configuration

Kl2. BHSE
Fig. 2 Module appearance

Module Label code

VIR

ab1234567890/123456781234

B E FEAE
Data position Content of data
Module product code
W
virgule
Bk S
14-21 Module batch number
B 751
22--25 Module serial number

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

HCGM1600FSM17-PSA

EiEE Absolute Maximum Rating
ERARFFA A, BT cpee = 25 °C T case = 25°C unless stated otherwise
s ZHAFR WM A Ha LA
(Symbol) (Parameter) (Test Conditions) (value) (Unit)
SR &
Ve R 7;25#19& HL Ve = OV 1700 v
Collector-emitter voltage
SR B &
Ve A% ﬁﬁﬁ)i HL 420 v
Gate-emitter voltage
7y
e REB BT T case = 80 °C 1600 A
Collector-emitter voltage
% 9
e e 1mS, T uee = 110 °C 3200 A
Peak collector current
Ar‘\—-—h /
Pmax HH’{Z"( ]}Hﬁj(j:) *% - -I—vJ - 150°C, Tcase - 25 OC 13.8 kW
Max. transistor power dissipation
1%t ;.ﬂ%e : E{E Vg =0V, tp =10ms, T,;=125°C 480 kA%s
Y4 2% FL e (1) R i, I AR A e
Visol ( Connected terminals to base plate), 4000 \Y

Isolation voltage — per module AC RMS.1 min, 50Hz

Q e S TS HE HL A () IEC1287.V, = 1800V, V, = 1300V, 10 oC
PP Partial discharge — per module 50Hz RMS
A BIE Thermal & Mechanical Data
T P B Creepage distance 20mm
72 6] 7 Clearance 10mm
MR I HELAES TR A5 2 CTI (Critical Tracking Index) >350
(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 9 K/ kW
Thermal resistance — IGBT Continuous dissipation - junction to case
IR A S E ghelaE ke
R th(-c) Diode E. o . . . 20 K/ kW
Thermal resistance — diode Continuous dissipation - junction to case
P b FABH (R ) 35 TIHE5Nm (IS #u15)
R th(c-h) Thermal resistance — Mounting torque 5Nm 8 K/ kW
case to heatsink (per module) (with mounting grease)
T Junction t . IGBT#54> (IGBT) 150 °C
- 2 unction temperature
K G P — W45 4 ( 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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HCGM1600FSM17-PSA

LRI {E

Electrical Characristics

BraAErRr A A B, BT aee = 125 °C

T case = 125°C unless stated otherwise

Short circuit current, Isc

Vcgmax = Vees— L Dxdi/dt,
IEC 60747-9

R P X1t Be || R K| B
(Symbol) ZHxAy (Parameter) (Test Conditions) Min) | (Typ) | (Max) | (Unit)
i ) Vee=0V,Vce=Vees 2 mA
| S AR AR Ik LI
CES Collector cut-off current
VGE = OV, VCE = VCES! Tcase =125°C 50 mA
AR I FEL
| Ve =220V, Ve =0V
GES Gate leakage current GE CE 8 HA
AR - S 40 A1 H
V lc=80mA,Vge =V . . .
GE (TH) Gate threshold voltage c GE CE 5.60 590 | 6.20 \%
iRy mAa g |V o S5V o= 1600A 230 [ 260 | V
Ve san Collector-emitter saturation
voltage Ve =15V, I = 1600A,T,;= 125 ° C 280 | 310 | Vv
TR IE [ B .
e Diode forward current Hift DC 1600 | A
T I ) B VA LA _
erm Diode maximum forward current |° = - 3200 | A
I = 1600A 1.70 2.00 V
v .0 AR IE ] H
F Diode forward voltage
e =1600A, T, =125°C 1.80 2.10 V
_ NGRS _ _ _
Cles Input capacitance Viee =25V, Ve = 0V, = IMHz 120 nF
AR F A7
Q Gate charge 15V 18 HC
I R A L2 _ _ _
Cres Reverse transfer capacitance Viee =25V, Ve = OV, T = IMHz i nF
F b r K
L .
M Module inductance 15 nH
P RH
R ; .
INT Internal transistor resistance 140 HQ
T, =125° C, V cc = 1000V,
T A Vge<15V, t,<10us,
s S HR GE p g 6400 A

VER: 1.(Y1) iz S BHINR s oA BRFEER T (*1) indicates it is measured at the auxiliary busbar terminal);
2.(*2) FonL A2 L A ORI L ( (*2) indicates L is the circuit stray inductance plus L y,).
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B4 {E Electrical Characristics
BRAERE 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)
W ZE R B ]
t )
d(off) Turn-off delay time 1360 ns
T B 1]
t .
f Fall ime 275 ns
E orr KW #E | - = 1600A 600 0
Turn-off energy loss V ce = 900V Reony=15Q
t ﬁﬁi@j&ﬂﬂ‘]ﬁj L ~100nH R G(OFF)~ 1.5Q 440
den) Turn-on delay time Ve =15V ns
i LT E] 390 ns
' Rise time
E o ITIBLE 330 mJ
Turn-on energy loss
E V3 faf
0, _ A I ) P A2 F A 550 e
Diode reverse recovery charge
—— — |+ =1600A
| " ) —*&E&W‘V}zg EEAY}IE VCE :900V 980 A
Diode reverse recovery current dic/dt =7000AJuS
E ZHRE S AR A 380 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)
IR iE IR B (1]
oot Turn-off delay time 1450 ns
T B ]
t Fall time 330 ns
E or PNk EE | c = 1600A 10 .
Turn-off energy loss V ce = 900V Roon =1.5Q
¢ }Fﬁﬂﬁﬁﬂ‘ ]‘ETJ L ~100nH R G(OFF)~ 1.5Q 440
d(on) Turn-on delay time Ve =15V ns
i T 1] 390 ns
' Rise time
E on ITIBAFE 500 mJ
Turn-on energy loss
0 TR R LA 870 c
" | Diode reverse recovery charge H
—— ‘ I+ =1600A
Ly IR B V ce =900V 1150 A
Diode reverse recovery current dic/dt =7000A/uS
E TR IR EARFE 590 mJ
*“ | Diode reverse recovery energy
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3200 3200 / r
2800 / o 2800 /
2400 L /7 2400 / - 7
N ’/ = 2000 / ‘ d
5 2000 7 S s
= = . .
c c / s
o .
£ 1600 £ 1600 /
> =
[&] (8]
S S
3 1200 8 1200
e o
$) 0
800 800
T\j=25°C T2se
Vge=20V GE=
400 - VgE=lSV 400 — - Vge=15V
----- Vge=12V ----- Veeml2v
— - = Vge=10V — -~ Vee=10V
0 0
0 1 2 3 4 5 1 2 3 4 5 6
Collectort-emitter voltage, Vce -[ 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
800 2800
Ty=125°C — = Eorr (MJ)
Vce= 900V EON (mJ)
Reon=150 | A 0 | e
700 | Ra(on) - / 2400 Erec (MJ)
RG(OFF)_ 1.5Q /
VGE: + 15V ij: 1250(:
600 —_— VCEZ 900V
= 2 2000 .= 1600A
E — Vge= + 15V
Z 500 =
ur w 1600
> >
(o) (@]
S 400 5
5 &
> ® 1200
£ < -
E 300 £ -
& 2 800
200 -
100 400
— -Eoremy| | | 0 T
Eon (MJ)
""" Erec (MJ)
0 0
0 400 800 1200 1600 01 2 3 4 5 6 7 8 9 10

Collector current, Ic-[ A ]

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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Reverse voltage of FRD, VR -[ V]

3200 3600
2800 3200 ;
2800 |
» 2400 |
" < 2400 |
S 2000 )
x —
T S 2000 |
o =
= 1600 5 |
C (8]
g 5 1600
S ° |
(8]
o 1200 %
g 3 1200 |
B o
L 800 800 Tease=125°C |
Rg(orr)=1.5Q
Vee=t15V
400 400 |
— - Chip
Module
0 0
0.5 1 15 2 25 3 0 500 1000 1500 2000
Forward voltage of FRD, 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
1800 100
Ty=125°C R IGBT
di/dt<4000A/us —— - Ry, Diode
1600 _
- s
i 1400 E
= g
£ 1200 =
- N
o @
5 1000 %
= K]
> (3]
[&] o
> 800 £
o _
©
(]
© 600 £
2 =
Q +—
0 &
z 400 & IGBT Ri(K/kW)  0.28 2.00 2.82 3.91
@ & t(ms)  0.11 4.24 488 257
200 =
Diode Ri(K/kW)  0.62 4.63 6.48 8.26
t(ms) 0.1 4.24 48.8 257
0 0.1
0 400 800 1200 1600 1800 0.001 0.01 0.1 1 10

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
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61.4+0.3
1840. 2
sl | ]
ol Hl L] 1 T T
M1
130+0. 5
g 5740. 25 57+0. 25

fLIRECKE 16

140+0.5

N &j @ 1 Screwing Depth Max16
| =
(e)
A
vanll f:_,
5 1 %% 2 D a
[«] = 1
4 - * s h =
~ Y -~ el S
3 D 4 D ) 7
é 78 & 1
5 © || 1@ —
1) C W) e 3 A
| 41 6x$7 0.2 ] o I —
2.5+0. 2 LT
= FLIRRRIE 8
ol 16£0.2 1820.2 © Screwing Depth Max8
= 28+0.5
iit: 900g B, F
10 AR AR S

Fig. 10 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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