BHIITIO

HCG600FH120D3RB
1200V/600A IGBT Module

i Features

Zhejiang HIITIO New Energy Co., Ltd

s 1200ViafEi/HERIETZ
1200V Trench Gate/Field-Stop Process

o REBELTH
Low EMI
® VcEsat %IE;EE%&
Vcesat With Positive Temperature Coefficient
o ERHREERRSE
Integrated Temperature Sensor
o E#MPA=F1LZ5 (ALOs) #IK
Al;O3 Substrate with Low Thermal Resistance

|7;: ] Application

[IGBT Module]

IR Module Appearance
3 tLid

3 BR A Circuit Topology

e EBHLIRZf/Motor Drives

o fiZRETS2E/Power Control System

«  JtfR%&H/Photovoltaic Power Generation
e R J1%E/Wind Power Generation

e EIETERIR/UPS Systems

o {ABRIRENES/Servo Drives

OJ rHJﬂ

XEsH Key Parameters
Parameter Symbol | Value | Unit
SR — & TR Vews | 1200 | v
Collector-emitter voltage
ES R RE R R o 600 | A
Continuous DC collector current o
-3 Py

%%*&_§§m$1ﬁauw lcrRm 1200 A
Repetitive peak collector current

et A
%EE.*& tgj-*&l@. TVJ:ZSGC 1.82
*DEE'E VcEsat \Y

Collector-Emitter

saturation voltage Ty=150°C 212

IGBT4E — BUA RS L E

' R .
IGBT thermal resistance thiA 0.11 KIW

TIRELS — BRI

Diode thermal resistance Rinon 0.145 | K/IW

FiBiiFEaE s Tvj=25°C E.. 42.2
Turn-on energy T\=150°C 66.2 ]
m
KETIFERER Ty=25°C Eur 34.9
Turn-off energy Ty=150°C 45.2
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MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

HCG600FH120D3RB
1200V/600A IGBT Module
$H4/Package
F1 $®4ESH/Insulation coordination
Parameter Conditions Symbol Value Unit
LB
ER i e RMS, f = 50Hz, t =60s VisoL 3 KV
Isolation test voltage
REREAMR AR cu
Material of module baseplate
RIERLE L EHARLBLE (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 23
:1=cK:o- uh T E RS
Creepage distance Terminal to heatsink dereen 145 mm
e1=cR: ihFEih T
Creepage distance Terminal to terminal dereep 130 mm
B S [E]Bg uh T E RS
Clearance Terminal to heatsink detear 12:5 mm
= rls ‘;u.: ‘;u.:
EE'_"lEﬂIZE Jﬁ'ﬁ%?iﬁ'ﬁ% . dciear 10.0 mm
Clearance Terminal to terminal
O b =
MxRRES cTI >200
Comparative tracking index

#z 2 YHfE{E/Characteristic values

o Value ]

Parameter Conditions Symbol - Unit
Min. Typ. Max.
Iy o 1
FRRIER R, RRIR
Stray inductance module Lsce 20 nH
& 55 s — .
BRS| 2R, 35T~y | TE=25 T, per switch Rec+EE: 0.8 mQ
Module lead resistance, terminals - chip
2 N=N-=3
BERE Tstg -40 125 °C
Storage temperature
R IRIBME R B R F T R %
AE b g 44
*;i%#wﬂqtcw*ﬂﬂﬁ . Mounting according to valid M5, #2242 M 3 6 Nm
Mounting torque for module mounting A M5, Screw
application note
= s IRIBME R A R F TR %
i i %4
Jﬁ%#z‘ﬁﬂﬁﬁ . Mounting according to valid Mo, #3224 M 3 6 Nm
Terminal connection torque L M6, Screw
application note

B8
Weight G 345 9
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‘ ®
sHITIO [IGBT Module]
Zhejiang HIITIO New Energy Co., Ltd
HCG600FH120D3RB
1200V/600A IGBT Module
IGBT
%= 3 BAFRE{E/Maximum rated values
Parameter Conditions Symbol Value Unit
%%*&_kgd-*&@}i TVJ = 250C VCES 1200 \Y4
Collector-emitter voltage
A= 2
ﬁ'*a_”m%m&%”“ Tu=85<T, Tyjmax=175<T leoc 600 A
Continuous DC collector current
v e
%Eﬁ*&-iigm$1ﬁ'ﬂ/m tp =1ms |CRM 1200 A
Repetitive peak collector current
BEINERFER
.. Tu=85C, Tyjmax =175 P 818 W
Total power dissipation H e s
R — & TR ER
V
Gate-emitter peak voltage GEs 20 v
F< 4 $HE{E/Characteristic values
. Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Ic =600 A, Vee =15V, T,j=25°C 1.82
SEHR-Z SRR E _ _ 1960
Collector-emitter saturation voltage lc =600 A, Vee =15V, Ty =125°C Vee sa 2.05 v
lc =600 A, Vee =15V, Tyj=150°C 2.12
R SE R E _ _
lc = 22mA, Vg = i = 25° V . . .
Gate threshold voltage ¢ = 22MA, Vee = Vee Ty = 25°C GEh 50 57 64 M
AR EB far _
Ve = = .
Gate charge e =15V, Vce = 600V Qc 1.35 uC
37|
P AR5 e FEL . Tyvj = 25°C Raint 15 Q
Internal gate resistor
MINBE _ oo _ - .
Input capacitance f=1MHz, Tyj = 25°C, Vce = 25V, Ve = 0V Cies 52 nF
erfan) kN - 9o _ _
Onput capacitance f=1MHz, Tyj = 25°C, Vce = 25V, Ve = 0V Coes TBD nF
REfEHEBEE _
= i = 2509 = Vee =
Reverse transfer capacitance F= IMHz, Tyj = 25°C, Vee = 25V, Vee = 0V Cre 1.95 nk
SR — A STIRELER
= V = P = o |
Collector-emitter cut-off current Vee = 1200V, Vee = 0V, Ty = 25°C CES S00 | wA
AR — & SERRER R
= V = P = O
Gate-emitter leakage current Vee =0V, Vee =20V, Ty = 25°C loes 1500 | nA
- T = 25°C 123
R R N . Vce = \V
FHBIERAIE (RS - Ty=125°C | tan 140 ns
Turn-on delay time (inductive load) Ic = 600A Y
Vg = H15V Tvj = 150°C 145
Reon = 0.5Q Tyvi = 25°C 57
-+t B - =
Ls =30nH
T, = 150°C 64
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MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

HCG600FH120D3RB
1200V/600A IGBT Module

F£=5 (40) 45{E{E/ Characteristic values

o Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max.
Tyj = 25°C 283
RETREIRETE] (RT3 = 1959
Turn-off delay time (inductive load) Ty = 125°%C feert 310 ne
Tyj = 150°C 324
ij =25°C 72
. . Vce = 600V
TR (AL - Tij= 125°C t 101 ns
Fall time (inductive load) Ic = 600A v
Ve =H5V Tyj = 150°C 104
Reon = 0.5Q Tyj = 25°C 42.2
FriBFEgeE (Fhod) Reoff = 0.5Q Tyj = 125°C Eon 59.1 mJ
Turn-on energy loss per pulse Ls = 30nH
Tyj = 150°C 66.2
Tyj = 25°C 34.9
N =1 = N — R LN
KUTIRFEAER (Fhoh) Ty=125C | B 1 "
Turn-off energy loss per pulse
Tyj = 150°C 452
Vec = 600V, Vee =15V
- e o Ty = 25°C 3150
5 B HiE Tvj = 25°C, tp < 10ps lse A
SC data
Ty = 150°C, t» < 8us Tyj = 150°C 2700
e el HANIGBT, Agrease = 3.4W/(m*K) R 011 K/W
Thermal resistance, junction to heatsink | Per IGBT, A\grease = 3.4W/(m*K) ‘ '
= =448
ERI=1ZHm ij max 175 °C
ij max
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‘ ®
sHITIO [IGBT Module]
Zhejiang HIITIO New Energy Co., Ltd
HCG600FH120D3RB
1200V/600A IGBT Module
—#RE/ Diode
3 6 EWRAFREE/Maximum rated values
Parameter Conditions Symbol Value Unit
&rﬂii.gm%EEE’E Tvj = 25°C VRRM 1200 \Y
Repetitive peak reverse voltage
BEULIE [ BRI
Continuous DC forward current Ie 600 A
EEEESIEEER
s tp =
Repetitive peak forward current p=1ms Irrm 1200 A
% 7 4F{E{E/Characteristic values
- Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max.
IF=600 A, Vee =0V, T\j = 25°C 1.70
EEmEEE
= Ve = i = o .
Forward voltage IF=600 A, Vee=0V, Ty = 125°C Ve 1.85 v
IF= 600 A, Vge =0V, Tyj = 150°C 1.85
Tvj = 25°C 451
Silte & ey
B EHREIE{ER Tyj = 125°C lrm 468 A
Peak reverse recovery current
Tyj = 150°C 479
Vg = 600V
Ir = 600A Ty =25°C 62
REMRE R _
Vee = - = 125°
Recovered charge ce = -15V Ty = 125°C Qr 83 uC
Reon =050 Ty = 150°C %
Ls = 30nH
Tyj = 25°C 24.9
REREIFE (o) Tuj = 125°C Erec 318 mJ
Reverse recovery energy
Tyj = 150°C 36.4
5 —HUASR A BNITIRE, Agrease = 3.4W/(m*K)
Thermal resistance, junction to heatsink | Per diode, Agrease = 3.4W/(m*K) Ruan 0145 Kw
]
BRSIZRm ij max 175 OC
ij max
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MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

HCG600FH120D3RB
1200V/600A IGBT Module

TR E REGAEEE BH/NTC-Thermistor
& 8 4%fiE{E/Characteristic values

o Value Unit

Parameter Conditions Symbol i T Y
in. yp. ax.

VEBEE 25T - - ”
Rated resistance
Ruooffi 2 Tare = 100, Roo = 493 Q ARIR 5 5 %
Deviation of Rioo
$%%ilj]$ A Tnte =25T Pas 20 mw
Power dissipation
B-f& }
B-value R2 = Ras exp [Ba2sso(1/T2-1/(298,15 K))] Bass0 3375 K
B-f& :
B-value R2 = R2s exp [Basigo(1/T2-1/(298,15 K))] Bos/g0 3411 K
B-f& :
B-value R2 = Ras exp [Bzsi00(1/T2-1/(298,15 K))] B2s/100 3433 K
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MHIITIO IGBT Module

Zhejiang HIITIO New Energy Co., Ltd

HCG600FH120D3RB
1200V/600A IGBT Module

$H{E S E FR/Characteristics Diagrams

WHiREME (BE) |, IGBT, MAER WL (R | IGBT, X
Output characteristic (typical), IGBT, Inverter Output characteristic (typical), IGBT, Inverter
Ic=f (Vcg) lc=f(Vce)
Vee = 15V Tvj=150°C
1200 — 1200 —r—
Ty=25TC /i Vee=11V AV
——— T,=125T /7 e Je 1SV  f
[ = = /7
1000 1000 = kTl
800 800
% 600 % 600
400 400
200 200
0 ]
0 1 2 3 4 0 1 2 3 4
Vee (V) Vee (V)
RS (B38Y) |, IGBT, iZEss FroLingE (saR) | IGBT, HTrse
Transfer characteristic (typical), IGBT, Inverter Switching losses (typical), IGBT, Inverter
lc =f(Veg) E=1(lc)
Vce =20V Vce =600 V, Reon =0.5Q, Reoff =0.5Q,Vee = H5V
1200 7 250
Ty=25C i — Eonr Ty=25TC
——— Ty=125T ;'/ — — — Eom Ty=25T
————— T,;=150°C / ——— Eop. Ty=125C ;
/ ——— Egq. T,=1257C 2
w00, S e Eone Ty=150TC !/
200 | —eeimeneme Eonr Ty=150TC sy
800
150
§u 600 E
100
400
50
200
0= 0
6 7 8 9 10 11 ] 200 400 600 800 1000 1200
Vee (V) Ic (&)
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BHIITIO

HCG600FH120D3RB
1200V/600A IGBT Module

Zhejiang HIITIO New Energy Co., Ltd

(85) BHESBE R/ Characteristics Diagrams

IGBT Module

FrkinFe (HE), IGBT, #ELR
Switching losses (typical), IGBT, Inverter
E=f(Rg)

IEEfst (H#E), —RE

Forward characteristic (typical), Diode

le=1(V
Ic=600A, Vce = 600V, Ve = H5V FET(VE)
120 1200 7
Eons Ty=25TC Ty=25C 7/
— — — Eogm Ty=25T ——— T;=125C !,;'
——— Eon» Ty=125T i
—r—r— Eome Ty=125C g
100 | ——-— Eonr Ty=150T T 1000
I— Eon- T¢J=150‘C L
80 800
E 60 % 600
w —_
40 400
20 200
0 0
0.4 0.8 1.2 1.6 2 24 3
Rg (D)
FokthFE (#E), —RE FokinFE (AR, —RE
Switching losses (typical), Diode Switching losses (typical), Diode
Erec:f(lF) Erec:f(RG)
Vce =600V, Reon = 0.5Q 1F=600A, Vce = 600 V
50 50
Erecr Ty=25T Erecr Ty=25C
——— Epeer Ty=125T ——— Epear T#125C
————— Erecr Ty=150T s —-—-— Epecr Ty=150C
40 40
3 ] T e
Z g [ e S I
o of
20 20
10 10
0 0
0 200 400 600 800 1000 1200 0.4 0.8 12 16 2 2.4
Ir (A) Ra (Q)
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BHIITIO

HCG600FH120D3RB
1200V/600A IGBT Module

Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

(45) 453 #E R/ Characteristics Diagrams

MRS, I1GBT
Transient thermal impedance, IGBT

BR7S M, FRD

Transient thermal impedance, FRD
Zinn = f(t) Zinn = f(t)
0.2 0.2
01

s g _________________________
2
“'E E 0.01
5 N o el gty o
% - D0.5%
/_,.__f,-‘
A 1 11 Y IO 11 A
______ A il ‘!},
7 '1"
Vi 1
A1 TN A
| e ! s
0.001 il 0.001 /_,-
.-“" SRS il
0.000s 7T 0.0005
1E6 1E-5 0.0001 0.001 0.01 0.4 1 10 100 1000 1E<6 1E-5 0.0001 0001 0.01 0.1 1 10 100 1000
t(S) t(s)
RimZEIIEX IGBT, #IER TURE RBUABER IR R
Reverse bias safe operating area IGBT, Inverter NTC-Thermistor-temperature characteristic(typical)
lc =f (Vce) R=f(Tc)
1400 200
chip
— —— module 100
1200 :
Reon=0.50 \1
T,=150°C \
1000 |
I'\ 10
800 i"l
< \ g
& | o
600 1
\
\ 1
)
400 - !
|
\
200 11
\ 0.1
|
0 0.05
] 200 400 600 800 1000 1200 1400 -50 0 50 100 150 200
Vee (V) T ()
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BHIITIO

HCG600FH120D3RB
1200V/600A IGBT Module

FE 2% FAFME / Circuit Diagram

Zhejiang HIITIO New Energy Co., Ltd

[IGBT Module]

9
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4
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BHIITIO

Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

HCG600FH120D3RB
1200V/600A IGBT Module

$4 R<F / Package Outlines

4-5, 540,10

@

e
220,20

Joxo. W

gﬂ

00, 0

A7, 50,20
B2+ 0. 20

1l 0.8+0.05
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o
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[ 2:11
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110 0. 30
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152 0. 50
=
=
H
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f —
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MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

HCG600FH120D3RB
1200V/600A IGBT Module

EHARZ{S B/ Module Marking Information

HCG600FH120D3RB = Specific Device Code
E1CQ23050010001 = Gase Code
ACE = Package Type

ERRS{ER&4:
1. HIITIO {REFMHIE LI ;

HIITIO reserves the right to change the manual;

2. AFMPREHOBEE—S AR EREIE, SSPREMKPERESAREREER, (BRARIE
XEESTSEM~RAESER, MRERESRLXELTE, RRASKMEHFM, FHEFTXE;
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. ENAZRAFRNENEBI RN RFEE, BUKRRATERIE~mNMANATEN;
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. FERIEEMRS, MR, HBEEWATERREBTE~RETERAE, FALERFENIFER
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. WE=mHENERBIER, NMBREIESATKER.

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