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Zhejiang HIITIO New Energy Co., Ltd
1200V/400A IGBT Module
it Features ERSp R Module Appearance
s 1200VigfEih/H&IETZ %
1200V Trench Gate/Field-Stop Process e R
. (REEATH = D
Low EMI Ne——
° Veesat o IE imE 223 .
Vcesat With Positive Temperature Coefficient
. ERFFEIREE g
Low Switching Loss ' RoHS
o l0usEERRBES g '
10us Short-circuit Capability =
N Application =212 70 Circuit Topology
*  EBH13E3)/Motor Drives
e KINFZEFEE/High Power Converter
e JtfR%H/Photovoltaic Power Generation
« X J1%&H/Wind Power Generation
s TEETERIR/UPS Systems OJ
«  12#1/Welding Machine
XESH Key Parameters
Parameter Symbol | Value | Unit oJ
MEBAR - ZSMEE Vees | 1200 | V
Collector-emitter voltage
EEKERERER - 0 | A
Continuous DC collector current rom
KRMERIGERT | a0 | A
- CRM
Repetitive peak collector current
%@*&_Egﬁ*&t@ TVI:ZSOC 1.68
%DEE'E VcEsat Vv
Collector-Emitter 1EMo
saturation voltage Ty=150°C 1.90
IGBT4E — 8 A= #APE
IGBT thermal resistance Ruu 0.064 | KIW
ZIRES —BUARE AR
Diode thermal resistance Run 0.205 | KIW
B = Ty=25°C £ 70.7
Turn-on energy T\j=150°C o 98.4 ]
m
e T=25C | o 442
Turn-off energy T\j=150°C of 50.4
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$H4&/Package
Fz 1 H5S¥/Insulation coordination

Parameter Conditions Symbol Value Unit

P

MBS RMS, = 50Hz, t =60s Viso 3.0 KV
Isolation test voltage

HBREATA AL cu

Material of module baseplate

RERLEL H AR (class 1, IEC 61140) ALO

Internal isolation Basic insulation (class 1, IEC 61140) 23

e sE 55 i F ERUARR

Creepage distance Terminal to heatsink creep 29.0 mm
ees 35 55 i F B

Creepage distance Terminal to terminal creep 230 mm
S ERR uh T BRI

Clearance Terminal to heatsink detear 230 mm

= s ‘;u.: ‘;u.:
EE'_"lETJBE lﬁ'ﬁ%.ilﬁﬁ% . dclear 11.0 mm
Clearance Terminal to terminal
S F { =3
BxeiRiag cTl >200
Comparative tracking index

= 2 4¥{E{E/Characteristic values

. Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max.
TR R, fRIR
Stray inductance module Loce 20 nH
& % mF— .
RRS| KR, 55 —iES | TE=25 <T, per switch Rec+EE: 0.75 mQ
Module lead resistance, terminals - chip
i N=N-=3
EERE Tstg -40 125 °C
Storage temperature
s s RIBAARIR A F TR % “
BRIR Sy 2 I , Mounting according to valid MG, 4522 M 3.0 60 | Nm
Mounting torque for module mounting application note M6, Screw
= s RIEER N A FMEITRE
\ E} éé
T RAEAE Mounting according to valid | Mo o M 2.5 50 | Nm
Terminal connection torque application note M6, Screw
BB
Weight G 340 g
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1200V/400A IGBT Module
%+ 3 ERAHRE{E/Maximum rated values
Parameter Conditions Symbol Value Unit
SRELAR — & AR T Ty = 25°C Vees 1200 v
Collector-emitter voltage
Mg E A 325
JE-J:EUIL% EEJ;&EE‘”IL Tu=75<C, ij max = 175C leoe 400 A
Continuous DC collector current
-4 3Zs
%%W_Eiﬁﬂlﬂﬁfam tb=1ms lcrm 800 A
Repetitive peak collector current
BINEFER
.. Ty=75C, Tyjmax =175 P 1562 W
Total power dissipation " e s
R — & SRR
; V +
Gate-emitter peak voltage GES #20 v
% 4 4¥{E{E/Characteristic values
- Value ]
Parameter Conditions Symbol - Unit
Min. Typ. | Max
lc =400 A, Vee =15V, Tyj=25°C 1.68
SBR-LSRIEFBE
lc = Vae = = ° .
Collector-emitter saturation voltage c=400A Vee =15V, Ty = 125°C Vee s 186 v
lc =400 A, Vee =15V, Tyj=150°C 1.90
MR E R E _ _
lc = 15mA, Vg = i = 25° V . . .
Gate threshold voltage c = 1omA, Vee = Vee Ty = 25°C GEth 5.0 5.8 70 | Vv
AR BB o - _
Gate charge Vee =15V, Vce = 600V Qo 2.6 uC
37
P ERAH AR P P . Tvj = 25°C Raint 1.85 Q
Internal gate resistor
HNEE . f=1MHz, Tyj = 25°C, Vce = 25V, Vee = 0V Cies 35 nF
Input capacitance
Thaale RS _
= P = O = Ver =
Onput capacitance f=1MHz, Tj = 25°C, Vce = 25V, Vge = 0V Coes TBD nF
R EMEEE _
= ;= 259 = Vee = .
Reverse transfer capacitance F=IMHz, Ty; = 25°C, Vee = 25V, Vee = 0V Cres 1.25 nF
SRR — R STIRELLE BT
= Veae = .= 259 |
Collector-emitter cut-off current Vee = 1200V, Ve = 0V, Ty = 25°C ces 100} wA
R — & SRR ER R - - -~ oEq
Gate-emitter leakage current Vee = 0V, Vee = 20V, Tyj = 25°C lces 500 nA
Tyj = 25°C 277
. N N - R Vce = 600V
FHETIRIE (RIERHD - Ty=125°C |  tuon 280 ns
Turn-on delay time (inductive load) Ic = 400A Y
Vg = #15V Tyj = 150°C 282
Reon = 10Q Tvji= 25°C 92
ol ] n =
o e (s oa) o L % s
15¢ fime {inductiv Ls = 40nH
Tyj = 150°C 102
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F=5 (4) $5{F{E/ Characteristic values

Value
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Tyj = 25°C 786
KETIERATE) (RREFaE) 1ore
Turn-off delay time (inductive load) Ty = 125°C ot 838 ns
Tyj = 150°C 864
Tvj = 25°C 82
N . Vce = V
TRERTIE] (RS ce =600 e | o .
Fall time (inductive load) Ic = 400A v
VGE =+ 5V TVJ =150°C 97
Rcon = 10Q Ty = 25°C 70.7
BIEIRGLE (Ehk Roff = 10
X B R I(ﬂﬂ’]"q’) | o= 190 Tuj = 125°C Eon 90.1 mJ
urn-on energy loss per pulse Ls = 40nH
Tyj = 150°C 98.4
Tyj = 25°C 44.2
Dy =1 o = AT B
KEHRIERER (R Ty = 125°C Eorr 483 mJ
Turn-off energy loss per pulse
Tyj = 150°C 50.4
Vce =600V, Vee =15V
KRR - ~ Ty = 25°C 2500
g Tvj = 25°C, t: < 10us
SC data Y = lsc A
Ty = 150°C, t < 8us Tyj = 150°C 2100
45— HUASR AR
Thermal resistance, junction to heatsink R 0.064 KW
=N
:ifj':’a;” m Toj max 175 °C
—#RE/ Diode
+* 6 BAFREME/ Maximum rated values
Parameter Conditions Symbol Value Unit
REESIEERE oo
Repetitive peak reverse voltage Ty =25°C VRRM 1200 v
EEIEEERER
Continuous DC forward current Ie 400 A
EEESIEERR _
Repetitive peak forward current tp=1ms Irrm 800 A
7 %HE{E/Characteristic values
Value
Parameter Conditions Symbol Unit
Min. Typ. | Max.
IF=400 A, Vge =0V, Tyj = 25°C 1.55
IEEmEBE _ - — 1980
Forward voltage IF=400 A, Vee =0V, Tyj = 125°C Ve 1.61 v
IF=400 A, Vee=0V, Tyj = 150°C 1.63
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Tvj = 25°C 197
=0T Py
REREIEERR 1= 125°C - ", A
Peak reverse recovery current
Tyj = 150°C 215
Vs = 600V
I = 400A Tyj = 25°C 30
R EWRE BT _ B
Vge = - = o
Recovered charge e =-15V Ty; = 125°C Qr 49 uC
Rcon = 10Q ij =150°C 56
Ls = 40nH
Tvj = 25°C 8.00
i =F 2= A3,
REIWREHRE (Fhow) T = 125°C Eres " "
Reverse recovery energy
Tvj = 150°C 15.5
o — B EE A
Thermal resistance, junction to heatsink Rinur 0.205 K/W
== ytem
ﬁ.ﬁ’n“m ij max 175 OC
Tvj max
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HHES H[E F=/Characteristics Diagrams

Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

W%t (AR) , IGBT, IR
Output characteristic (typical), IGBT, Inverter

WdFE (BF) |, IGBT,

Output characteristic (typical), IGBT, Inverter

lc=f(VcE) lc=f(VcE)
Vee = 15V Tvj=150°C
800 800
. Vee=11V f:" / /
——— T,=125TC — —— Vgg=13V ,.r , /
_____ = —-—-— Vge=15V 71
e =17V .'j !
600 600
=4 <
; 400 ; 400
200 200
0

0 1 2 3 0 1 2 3 4
Vee (V) Ve (V)
fRiFE (A | IGBT, ¥ FrXmFE (HAE) , IGBT, #EEF
Transfer characteristic (typical), IGBT, Inverter Switching losses (typical), IGBT, Inverter
lc =f(VeE) E="f(lc)
Vce =20V Vce = 600V, Reon =10Q, Raoft =10Q,Vee = #5V
800 300
T=25T Eon» Ty=25°C /
——— Ty=125T — — — Eom» Ty=25TC ,
————— T,=150C ——— Eon» Ty=125¢C Y
——— Eor» Ty=125T S/
_____ Eon: Ty=150C S
280 e Eom» Ty=150C Ly
600
180
€ w0 g
Pl w
120
200
60
0 s 0
4 6 8 12 0 200 400 600 800
Vae (V) Ic (&)
https://www.hiitio.com Page 7 of 12 Email:sales@hiitio.com




BHIITIO

HCG400FH120A2RB

1200V/400A IGBT Module
(45) $H{F&¥E IR/ Characteristics Diagrams

Zhejiang HIITIO New Energy Co., Ltd

FrkiFE (AR, IGBT, #1EsE
Switching losses (typical), IGBT, Inverter
E=f(Rg)

1c=400A, Vce = 600V, Vge = H 15V

IGBT Module

IEEFFE (BR), —RE
Forward characteristic (typical), Diode
IF=1(Vr)

200

. T,=25TC
. Ty=25T

. T,=125T
. Ty=126T
, Ty=150TC
. Ty=150T

E (mJ)

5 10 15 20
Ra (Q)

800

Ty=25C
——— Ty=125T
Ty=150T

600

200

FrokingE (HE), ZRE
Switching losses (typical), Diode
Erec = f (|F)

Vce = 600V, Rcon = 10Q

FrRIRFE (BB, —RE
Switching losses (typical), Diode
Erec =f (RG )

IF=400A, Vce = 600V

20
Erecr Ty=26C
————— Erecr Ty=150T
——— Ereer Tyj=125TC
15 I ,/"‘/ __,.-r-""r’;”
Gt P et
- = Eoi
i -
il e
— P
b )
E J
‘-'g 10 7 Ve
/
5
0
0 200 400 600 800
e (&)
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Erecr Ty=125T
——— Ereer Ty=150C

Erec (MJ)

R (Q)
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(45) 43ESBEFR/Characteristics Diagrams
BR7SAMEST, 1GBT BR7SHMET, FRD
Transient thermal impedance, IGBT Transient thermal impedance, FRD
Zinan = (1) Zinan = (1)
0.1 0.3
[T
0.1 - /
W= T2,
__________ il _,‘-,',/
A
il
0.01 BRI
ﬁ A — D 50%
3 £ Ll L i —- D 30%
2 £ /;? - D 10%
z 3 edilv —-- D 5%
5 N Jite {;,-f —-D2%
0.04 [~ e T 7 —= D 1%
FAz —-— D 0.5%
FdR
i
- i "j.
I S e i 1 a1 11 Y Y A A1 | - v
._/’j.";
il - ki
-_——"I .'?‘-'I
0.0002 0.001 il
1E-6 1E-5 0.0001 0001 0.01 0.1 1 10 100 1000 1E-6 1E-5 0.0001 0.001 0.01 0.1 1 10 100 1000
t(s) t(s)
RIREETIEX IGBT, #EF
Reverse bias safe operating area IGBT, Inverter
lc =f (VcE)
1000
chip
— — — module
800 T
Rgor=1002 |
T,=150C 11
|
600 \l
53 |
< |
= n
\
400 h
|
|
|
]
200 |
]
|
1
|
1]
] 200 400 800 1000 1200 1400
Vee (V)
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FE 2 FA$ME / Circuit Diagram

L
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$3 R~} / Package Outlines
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A BR 5 (¥ %%/ Notices and conditions of use

1. HIITIOREE F A0S AL ;

HIITIO reserves the right to change the manual;

2. AFMPRBOBIBE—Bo A mAVHREE, SSPRET VKN ERESHREREER, BERARIE
REEFASEM~RNERER, MR“RERLXETE, RASKFNEHFM, FHEITXE;
Part of the data provided in this manual is the typical value of the product, the actual factory test data and the
typical value are slightly different, but our company guarantees that these differences will not affect the
normal use of the product, if the product information changes, our company will update the manual in time,

please pay attention at any time;

3. ENAKAFERMENEBISmNEARTEE, SNKATEFRIE~RNEANTAEY;
When applying our products, please do not exceed the maximum rating of the product, otherwise our
company can not guarantee the reliability of the product application;

4. PR, TR, MBEEWMATRRBTA~RETERAGE, TRUERFHBENIFER
T RRAT
When the product is in use, it is strictly forbidden to touch the product. After power off, it is confirmed that

there is no residual charge and the product has been completely cooled, and it can only be touched under

electrostatic protection measures;
5. ML~ mfEANERE ™R, MEREBESARRKR.

Please look for our trademark when purchasing products. If you have any questions, please contact us.

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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