BHIITIO

HCGM2400ESM17-TSAQ00 A4 RIIGBTALH Single Switch IGBT

FERBEEEM Product Datasheet

kR A Ver 17.05

KESH Key Parameters =>4 ) Circuit Configuration
Vces 1700 Y e — e
VCE(sat) (typ) 1.75 V ( ) ( ) ( )
lc (max) 2400 A 3(C)
I crm) (max) 4800 A

2(G)
BRI R Typical Applications
o 5L Traction drives
o HIMLyEEH Motor Controllers 1(E) i i
o ZfiEHLIN Smart Grid 8(E) 6(E) 4(E)
o = A FEMEIAR AR High Reliability Inverter K1, HLERZER

Fig. 1 Circuit configuration

571 Features

e AISICH:AR AISiC Base

o AINFIHR AIN Substrates

o EAEIRE High Thermal Cycling Capability

o 10uskH 7K 32 hE 10us Short Circuit Withstand

[ ] TEEV ce(sat)@%%ﬁ: LOW Vce(sat) DeVice

o HHIHIE High Current Density Kl2. BEgsbE

Fig. 2 Module appearance
ER R Z R R Module Label code

HIENE

Content of data

AR E
Data position
1--8

FEERALR
Module batch number

ab1234567890 9--12

T 515
Module serial number

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

TEE: AR UK, P AURIESDY 1 it -
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BHIITIO

HCGM2400ESM17-TSA000

HEE Absolute Maximum Rating
BRARRE A B, BT caee = 25 °C T case = 25°C unless stated otherwise
(i) SRR MR 2% AT Bl LA
(Symbol) (Parameter) (Test Conditions) (value) (Unit)
V ces %Eﬁ&-jﬁﬁﬂ)}é%}i Vee=0V,Tvj = 25°C 1700 \%
Collector-emitter voltage
Vers ﬂﬂ*&—iﬁjﬂ& HiE +20 Vv
Gate-emitter voltage
N7y
le %ﬁm_ it T case = 100 °C, Tvj = 150 °C 2400 A
Collector-emitter current
45 H PR U {1 PR
| t,=1ms 4800 A
P Peak collector current P
=] b [ AN = =
P max TEEHABABH Ty =150°C, T case = 25 °C 19.2 kw
Max. transistor power dissipation
. 512
12t f*& F 'Ztﬁ Vg =0V, tp = 10ms, T,; = 150 °C 1170 kAZs
Diode It
#n 2% R () R i, I AR A e e
Visol Isolati tage aul ( Connected terminals to base plate), 4000 \Y
solation voltage — per module AC RMS.1 min, 50Hz
Q JRI A TBCER, R AT (R R IEC1287. V1 =1800V, V2 = 1300V, 10 c
PP Partial discharge — per module 50Hz RMS P
A B Thermal & Mechanical Data
JI€ HpL B Creepage distance 33mm
#a 2% 5] iR Clearance 20mm
T I FELED TR 4R 2 CTI (Critical Tracking Index) >600
s SRR W A N B OR| B
(Symbol) (Parameter) (Test Conditions) (Min) | (Max) [ (Unit)
IGBT 45 5% #4BH ghFE B IRE
R th@-c) 1cBT . . o L 6.5 | K/kw
Thermal resistance — IGBT Continuous dissipation - junction to case
g ZL e TH E DIFE
R th(3-0) bi Continuous dissipation 1 K/ kw
th(3-C) Diode Thermal resistance — diode o P 3
- junction to case
P fi A BH (PR Bl %% F7H5Nm (FHAE1IW/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)
IGBT#:4> (1GBT) 150 °C
Ty ZEiE Junction temperature — -
j i P — & #5%( Diode ) 150 | °c
Teg 7%  Storage temperature range -40 | 150 °C
LR EE M - M6 Mounting - M6 5 Nm
HLE & - M4 5 -
M 24515 Screw torque Electrical connections - M4
L % - M8
. . 10 Nm
Electrical connections - M8
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BHIITIO

HCGM2400ESM17-TSA000

FE4FIEE Electrical Characristics
FRAEREA A, BT case = 25 °C T case = 25°C unless stated otherwise
5 SRR %1 o | A B K| A
(Symbol) (Parameter) (Test Conditions) (Min) | (Typ) | (Max) | (Unit)
Vee =0V,Vce =Ves 1 mA
£ AR AR Uk LR
| Vee =0V, V=V , T =125°C
CcES Collector cut-off current CE CE™ T CES) T case 40 | mA
Ve =0V, Ve =Vees, Tease =150 ° C 60 mA
I AR I R
| Ve =320V, Ve = 0V
CES Gate leakage current °E cE 1 WA
MU AR - 52 S A0 1 12 F I
Vv lc =80mMA, Vg =V . . .
CE ™ Gate threshold voltage © GE ™ TCE 5.0 60 | 7.0 v
Ve =15V, | ¢ = 2400A 1.75 \V/
) B2 F - R S AW T F
Ve (Sat)( 2 Collector-emitter saturation Ve =15V, | c = 2400A,Tvj=125°C 1.95 \Vi
voltage
Ve =15V, | = 2400A,Tvj = 150 ° C 2.05 Vv
TR I ) LR AR
|
F Diode forward current DC 2400 A
AR IE W) R e E FLR _
| =1
FRM Diode maximum forward current |'F - T'S 4800 A
|- = 2400A 1.65 Vv
(*1) :1:&%_[’5]_":‘7 EEAE | = 2400A. Tvi = 125 °
Ve Diode forward voltage F 00A, Tvi 5°C 175 v
|- = 2400A, Tvj = 150 ° C 175 Vv
YNGEES _ _ _
) Vee=25V,Vge =0V, f =1MH
Cies Input capacitance ce =25V, Ve =0V, z 400 nF
AR R gy
Q Gate charge 15V 19 uC
A4 L2 _ _ _
Vee=25V,Vge =0V, f =1MH
Cres Reverse transfer capacitance ce = 25V, Ve = 0V, z 3 nF
P LR
L
M Module inductance 10 nH
P BEL
R
INT Internal transistor resistance 110 uQ
ij =150° C, VCC = 1000V,
s %EE%%(]?L V<15V, tp<10ps, 12000 A
Short circuit current, Isc V ceman = Vees— L Pxdifdt,
IEC 60747-9

R 1.(Y1) £z S BHINR s CoA BEFEE T (*1) indicates it is measured at the auxiliary busbar terminal);
2.(*2) TR AL IR 2 BRI _E L ( (*2) indicates L is the circuit stray inductance plus L y,).
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BHIITIO

HCGM2400ESM17-TSA000

PRI {E

Electrical Characristics

Bﬁjk#%%”ﬁg%’ EJH\IJT case = 25 DC

T case = 25°C unless stated otherwise

(SRe) ZHA TR M 2% AT =N IV I - N IR
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
SR W HE 3R B ]
oo Turn-off delay time 2320 ns
B TR]
t Fall time I = 2400A 500 ns
KW #E V ce = 900V
E
OFF Turn-off energy loss Ls ~ 50nH 1050 mJ
FH 388 3R ) (] Ve = #15V
Lacon) Turn-on delay time R gon) = 0.5Q 450 ns
¢ T (A R (orr= 0.5Q 210 ns
' Rise time
THIBAFE
Eon Turn-on energy loss 410 mJ
W R
Qur Diodeﬁretxlée?s}eirpjzcr}c;\//ﬁ;fE 1(:Tharge 480 uC
 EVeT Y= ||+ = 2400A
" Diod t .
i0 eievcirise recover):l curren dic/dt ~10000A/US
E TR IR K B AR 320 mi
"® | Diode reverse recovery energy
BRAERE A B, BT caee = 125 °C T case = 125°C unless stated otherwise
5 S AR M 2% =30 N B I I & Nl B N A
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
K W ZE 35 B[]
tatom Turn-off delay time 2340 ns
N B TR]
t Fall time |« = 2400A 510 ns
KW FE V ce = 900V
E
OFF Turn-off energy loss Ls ~50nH 1320 mJ
T 388 LE AR I (7] Ve = 15V
Lacon) Turn-on delay time Ron = 0.5Q 450 ns
t L FHEF(A] R (orr= 0.5Q 290 ns
' Rise time
E on ITIEHAE 660 mJ
Turn-on energy loss
—E K ]
Qun Diode rj\%e?sjfr[zzi:ﬁ ?har e 750 ue
— Very Shard I+ = 2400A
| —MRE R R V e = 900V 1200 A
" Diodeieviise reCO\fr)E/' current diF/dtcEIOOOOA/us
E TR IR B ARFE 550 mi
"* | Diode reverse recovery energy
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BHIITIO

HCGM2400ESM17-TSA000

B {E Electrical Characristics
BraAERr A A B, BT caee = 150 °C T case = 150°C unless stated otherwise
(SRe) SRR M 2% AT =N IV I - N IR
(Symbol) (Parameter) (Test Conditions) (Min) (Typ) (Max) | (Unit)
ST E IR (1]
oo Turn-off delay time 2340 ns
T B 1]
t Fall time I = 2400A 510 ns
KW #E V ce = 900V
E
OFF Turn-off energy loss Ls ~ 50nH 1400 mJ
FH 388 3R ) (] Ve = #15V
Lacon) Turn-on delay time R gon) = 0.5Q 450 ns
t Bsbaingle] R g(orr= 0.5Q 920 s
' Rise time
THIBAFE
Eon Turn-on energy loss 820 mJ
0 TR K LA 820 uC
r .
Dlode:einse recoveryzharge | = 2400A
| — WS [ PRI HBL Ve = 900V 1250 A
i Diode reverse recovery current .
[oce TEVer b dig/dt =12000A/us
E TR IR K B AR 620 mi
"® | Diode reverse recovery energy

5/9




BHIITIO

HCGM2400ESM17-TSA000

4800 4800 n
T;=150C / | /
4200 4200 /' /
. 3600 . 3600 " /
< < [:
~ 3000 — 3000 :
= c
g o
5 2400 5 2400
o (&)
o 5]
S 1800 © 1800
9 Q@
© I=)
© 1200 © 1200
600 600 —_— = — Vg =20V
------ Vge = 15V
—_— — Vge =12V
Vge = 10V
0 0
0 0.5 1 15 2 2.5 3 0 1 2 3 4 5 6
Collector - emitter voltage, Ve - (V) Collector - emitter voltage, V¢e - (V)
B3, A A 2 i 2 B4 fn R R 2
Fig.3 Typical output characteristics Fig.4 Typical output characteristics
4000 7000
T = 150°C — - Eorr (MJ) — = Eorr (MJ)
\R/CE = QO%VSQ Eon ((mJ)) Eon (mJ)
3500 | Rgony = 0.000 | ====~- E md+ 1 |1 | |e---- E mJ
Rg(oFr) = 0.50 i / 6000 rec (M)
Vge = £15V TV] =150C
3000 Vce = 900V
5 — 5000 [ lc = 2400A
1S 1S Vge = #15V
('% 2500 %
w w4000
= =
S 2000 S
G &
> o 3000
= 1500 £
S S
g = 2000
® 1000 )
500 1000
0 0

800 1600 2400 3200 4000 4800
Collector current, Ic-[ A ]

Gate resistance, Rg [ Q]

5. TFRAEAE S 4 FEI PRI A i 2

Fig.5 Typical switching energy vs collector current

B6. T REAE S M L PRI 5 22 i 2

Fig. 6 Typical switching energy vs gate resistance

6/9




BHIITIO

HCGM2400ESM17-TSA000

4800 5400
150 °C
— — 125°C
4200 | ===~ 25°C 4800 |
4200 .
3600 —_ —— — Ic - chip |
< Ic - module
< '+ 3600
' 3000 = |
§ § 3000 |
S 2400 5
o 2 2400 |
° =]
S 1800 o
S 2 1800 |
L o
o
1200 1200 |
& Conditions:
g T) = 150°C |
600 / 600 Rjg(off) =0.50
1 Vge = £15V
0 ot 0]
o os 1 15 5 s 3 0 400 800 1200 1600
Forward voltage, Ve - (V) Collector emitter voltage, V¢e - (V)
P77, R I e v R 2 K18, S fi 24 TARIX
Fig.7 Diode typical forward characteristics Fig.8 Reverse bias safe operating area
100
Zn IGBT
— — Ziy Diode

0.01 | iGBT Ri(K/kW) 0.148 0.405 1.086 4.838
a(ms) 0.117 212 16.06 168.58

Diode R;(K/kW) 0.396 1.426 2.414 8.714
#(ms) 0.174 4.06 27.15 214.54

Transient thermal impedance, Z,j.c) - (K/kW)

0.001
0.0001 0.001 0.01 0.1 1 10 100
Pulse width, t, - [s]

P9, Bk A PR BH T i 2k
Fig. 9 Transient thermal impedance
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BHIITIO

HCGM2400ESM17-TSA000

190+0.5
171+0.15

6xM8 \ 29.5£0.5
e @ \ @@ © @ FUREALE 16 (

5 ! Max depth 16 7
1 N
i—ebs 7] | 5[ & i5

140+0.5
124+0.1

[T
e 21 | a
= LG Y Rint
20.25%0.2 FURBALE 8 28405
3xM4 412502 8xB7 Max depth 8
79.4£0.2
615403 615403
13202
— — | o
3l T T |
oM wn ‘
i
#H EWeight: 1400g A2 % Module outline code: E

K10, BEEAPI RS
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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HCGM2400ESM17-TSA000

5% P 2 23K

(L) SO TP i LR T AR N SRR . 1 T RBLRI R 2 R, A ORI 6 3 0 S R —
SCPEIRT, R BRESCAE NSRS B A, R BT P AR T AV R AIE P . SR A7
ERMTER, BRI AT MG R AR R

(2) A7 B T e R — 507 B A SV, St A7 8 B 7T 5 U (B
B, (A AR B 2 A TERC AR . I B, 3R A & P T 7 R
W, B SRR A 7 36 A 7 P 5 8

(3) MRREAT AT RIRIER, S THRATAL CHOBUASAUR . BRI EAvAERFS) | BRI P R A 7R
AT I R AT TR VA, RS — 0 AL

C4) PGP R, VA B R T o T 5 S S BRI ML L AL SR 4 T AR IR S R
30 7 TR IE R O B TP

(5) PRAREEREHINT, PERSEE. RS, AEURTE AR PR TR, AT LA R
T A=

(6) MR T TUAT LA, S S iR . RS MR A, SA770IR Cpreliminary) , 1%
B BT LS B ST, T 0 B B TR AT DS, K
SRS TR S R A . AR T TR L AR, TR B 2 T M 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.
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