BHIITIO

HCG450FH120D3RB
1200V/450A IGBT Module

ek Features

Zhejiang HIITIO New Energy Co., Ltd

o 1200ViatE/1HEIETZ
1200V Trench Gate/Field-Stop Process
o {REBEATIU
Low EMI
° VeEsat %IE?ETE%?&
Vcesat With Positive Temperature Coefficient
o ERUREARRE
Integrated Temperature Sensor
s EAME=FH=5 (ALOs) WK
Al>O3 Substrate with Low Thermal Resistance

Rz Application

[IGBT Module]

RPN Module Appearance
'y )

F R Circuit Topology

e EHLIREfI/Motor Drives

o fiBRETSRAS/Power Control System

«  fR%&H/Photovoltaic Power Generation
e XS4 /Wind Power Generation

e TEJHTERIR/UPS Systems

e {ABRIRZNES/Servo Drives

X@eH Key Parameters

Parameter Symbol | Value | Unit

SR — R SREE

. V 1200 \Y4
Collector-emitter voltage CES

BELERRERER

Continuous DC collector current Icnom 450 A

EHRESIEERR

o | 900 A
Repetitive peak collector current CRM

TN
T ) —
i%ii%or Emitter Veesat \Y
saturation voltage T\j=150°C 2.28

IGBT4E — Bl R AS 4R

R .
IGBT thermal resistance thaH 0.115 | K/w

TIRES —EARAE

) - R .
Diode thermal resistance thaH 0.155 | K/w

FHBIRFERE R Ty=25°C £ 175
Turn-on energy T\=150°C 342 J
m
KETIRFERER Tyj=25°C Eue 26.1
Turn-off energy T\=150°C 38.8
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MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

HCG450FH120D3RB
1200V/450A IGBT Module
#14&/Package
F1 H%E#/Insulation coordination
Parameter Conditions Symbol Value Unit
B B
LM B[ RMS, f = 50Hz, t =60 VisoL 3 kv
Isolation test voltage
BBER IR cu
Material of module baseplate
A EBLE 2% F R4 (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) 23
TeELEE S uih F EHAER
Creepage distance Terminal to heatsink dereep 145 mm
TCEs P &S inFEIRT
Creepage distance Terminal to terminal dereep 130 mm
S [E kR G E R
Clearance Terminal to heatsink doter 125 mm
S 8] fE inFEIHT dar 100 mm
Clearance Terminal to terminal ear '
HARTER TR o1l =200
Comparative tracking index

%= 2 %5{E{E/Characteristic values

- Value .

Parameter Conditions Symbol - Unit
Min. Typ. Max.
.y =
RN R, RRER
Stray inductance module Lsce 20 nH
& E5 IR — .
RIRS| e, ¥ —i .| Te=25 <T, per switch Rec+eE 0.8 mQ
Module lead resistance, terminals - chip
2 N=N-=1
IR E Tstg -40 125 | °C
Storage temperature
Ty RYEHE R B N R F At TR % 4
LEJ*;C-KEIJ#%EEE . Mounting according to valid MS, 8222 M 3 6 Nm
Mounting torque for module mounting application note M5, Screw
I ARFEARRI A RE P F AT 2248 “
Jﬁ%#t?ﬂﬂﬁ - Mounting according to valid Mo, 8222 M 3 6 Nm
Terminal connection torque . M6, Screw
application note

Ey
Weight G 345 g
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‘ ®
sHITIO [IGBT Module]
Zhejiang HIITIO New Energy Co., Ltd
HCG450FH120D3RB
1200V/450A IGBT Module
IGBT
%+ 3 RAHREE/Maximum rated values
Parameter Conditions Symbol Value Unit
SRELAR — & AR T Tyj = 25°C Vces 1200 Y,
Collector-emitter voltage
MESE B IS R
J&-J:Eum%%*&%um Tu=85<T, Tvjmax = 175C leoe 450 A
Continuous DC collector current
82 373
%%*&%E”&{E%um tb=1ms ICRM 900 A
Repetitive peak collector current
BINERFERL
L Tu=85T, Tyjmax =175CT P 783 W
Total power dissipation § e b
AR — & SRR E
V +
Gate-emitter peak voltage GES 20 v
%+ 4 Y5{E{E/Characteristic values
- Value )
Parameter Conditions Symbol - Unit
Min. Typ. | Max
lc=450 A, Vee =15V, Tyj=25°C 1.90
SEBR-L SR IAFIEE
lc = Vae = i = ° .
Collector-emitter saturation voltage c=450A Vee =15V, Ty = 125°C Ve sa 2.20 v
lc =450 A, Vee =15V, Tyj=150°C 2.28
R {E R E _ _
= = — o V . . .
Gate threshold voltage lo=17mA, Vee = Vee Ty = 25°C GEth 5.0 5.9 6.8 \%
H AR B 157 -
Vgg = = .
Gate charge ce =15V, Vce = 600V Qo 0.94 uC
3|
A EBHAR B R ) Ty = 25°C Raint 2.0 Q
Internal gate resistor
LIPNERN _
= s = O, = V, = i
Input capacitance f=1MHz, Tj = 25°C, Vce = 25V, Vee = 0V Cies 38 nF
RN _
= i = O = Veae =
Onput capacitance f=1MHz, T; = 25°C, Vce = 25V, Vee = 0V Coes TBD nF
R Ef<hER A . f=1MHz, Tyj = 25°C, Vce = 25V, Vee = 0V Cres 1.4 nF
Reverse transfer capacitance
SR — & SIREBULEBR - - P
Collector-emitter cut-off current Vee = 1200V, Vee = 0V, Ty = 25°C lces 500 | wA
B Y S
HAR iigﬂ‘&/ﬁfﬁun. Ve = 0V, Vee = 20V, Ty; = 25°C lges 1500 nA
Gate-emitter leakage current
Tyj = 25°C 116
. \ N . Vce = 600V
FBERAE (BEHHD i Ty=125°C |  ton 128 ns
Turn-on delay time (inductive load) Ic = 450A Y
Vge = H5V Tvj = 150°C 133
Rcon = 0.5Q Tyj = 25°C 45
oil Ja 7 =0.
Eztis;j f%?(iiﬁﬁ@%id) Reon=0.50 Tyj = 125°C tr 51 ns
Ls =30nH
Tyj = 150°C 54
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MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

HCG450FH120D3RB
1200V/450A IGBT Module

+*5 (4) YH{EE/ Characteristic values

. Value )
Parameter Conditions Symbol i T Y Unit
in. yp. ax.
Tyj = 25°C 255
KETIERASE] (B fE) 1000
Turn-off delay time (inductive load) Ty = 125°C taot 298 ns
Tyj = 150°C 312
Ty = 25°C 87
. . Vce = 600V
TR (RRAESAED) . T, = 125°C . 149 ns
Fall time (inductive load) Ic = 450A v
Vge =H5V Tyvj = 150°C 154
Reon = 0.5Q Tyj = 25°C 175
Iy SOab e (opas R =05
flﬁ%‘f?ﬂﬁbi I(ﬁﬂﬂ(/qq) | Goff Q Ty = 125°C Eon 295 mJ
urn-on energy loss per pulse Ls = 30nH
Tyj = 150°C 34.2
Tyj = 25°C 26.1
Y = ob = A B
XEiREREE (FhoH) Ty = 125°C Eoft 361 mJ
Turn-off energy loss per pulse
Tyj = 150°C 38.8
Vee = 600V, Vee =15 V
e o o Tyj = 25°C 2485
TR Ty = 25°C, t, < 10ps s A
SC data
Tyj = 150°C, t- < 8ps Ty = 150°C 2150
o —HUASRRE BMGBT, Agrease = 3.4W/(m*K)
Thermal resistance, junction to heatsink | Per IGBT, \grease = 3.4W/(m*K) Ruax 0115 Kw
%%2%55'1 Tv' max 175 OC
ij max !
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MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

HCG450FH120D3RB
1200V/450A IGBT Module

— %/ Diode
+"6 WAFRE{E/Maximum rated values

Parameter Conditions Symbol Value Unit
&I"EJE_EIJI%EEEE Tyvj = 25°C VRRM 1200 \Y
Repetitive peak reverse voltage
ELIERERBER
Continuous DC forward current
EEEESIEERR

Repetitive peak forward current

I 450 A

tb=1ms lFRM 900 A

+" 7 YEHfE{H/Characteristic values

. Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max.
IF=450 A, Vee =0V, Tyj = 25°C 1.83
ERRE IF=450 A, Ve =0V, Tyj = 125°C Ve 1.99 \%
Forward voltage
IrF=450 A, Ve =0V, Tyj = 150°C 1.99
Tyj = 25°C 428
=1t 37
REREIGER R Tyj = 125°C Irm 454 A
Peak reverse recovery current
Ty = 150°C 464
Vg = 600V
I = 450A Ty = 25°C 44
I =)V & BB T - _
Vee = -15V j = 125
Recovered charge ce =15 T c Qr 0 ue
Rcon = 0.5Q Tyj = 150°C 80
Ls =30nH
Tyj = 25°C 21.4
REERETFE CFRKHR) Tyj = 125°C Erec 327 mJ
Reverse recovery energy v '
Tyj = 150°C 36.7
ZE— B ER IR FNZTIRE, Agrease = 3.4W/(m*K) - 0.155 KIW
Thermal resistance, junction to heatsink | Per diode, Agrease = 3.4W/(m*K) '
= 2 4de
Ex=ZRim Toj max 175 °C
ij max
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MHIITIO IGBT Module

Zhejiang HIITIO New Energy Co., Ltd

HCG450FH120D3RB
1200V/450A IGBT Module

TR E R EFARE BH/NTC-Thermistor
& 8 4F{E{E/Characteristic values

o Value Unit

Parameter Conditions Symbol -
Min. Typ. Max.

A R PR Tre = 25T Ros 5 kQ
Rated resistance
Ruooffé2= Twre = 100C, Rio = 493 Q ARIR 5 5 %
Deviation of Rioo
RENE Tnre = 25C P2s 20 | mw
Power dissipation
B-1& _
B-value R2 = Ras exp [Basso(1/T2-1/(298,15 K))] Bas/so 3375 K
B-& _
B-value R2 = Ras exp [Ba2siso(1/T2-1/(298,15 K))] Bas/go 3411 K
B-& _
B-value R2 = Ras exp [Ba2sio0(1/T2-1/(298,15 K))] Bas/100 3433 K
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Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

HCG450FH120D3RB
1200V/450A IGBT Module

2 #[E 3=/ Characteristics Diagrams

WddEE (R |, IGBT, #3EsE
Output characteristic (typical), IGBT, Inverter

HyH4EM (8R) | IGBT, MiTrsg

Output characteristic (typical), IGBT, Inverter

lc =f(Vce) lc=f(Vce)
Vee = 15V Tvj=150°C
900 - 900 -
T,=25C /ot Vee=11V I /
——— T,7125¢C Yy ——— Vge=13V iy
_____ . — = 3&?}?3 P/
s :
750 750 = Ar
600 600
E 450 ";;' 450
& &
300 300
150 150
0 0
0 1 2 3 4 0 1 2 3 4 5
Vee (V) Vee (V)
RHFsE (BR) , IGBT, #2ss FrKinFE (#F) |, IGBT, I
Transfer characteristic (typical), IGBT, Inverter Switching losses (typical), IGBT, Inverter
lc =f(Ver) E=f(lc)
Vce = 20V Vce = 600 V, Reon =0.5Q, Reoff =0.5Q,Vee = 15V
300 i 100
T25C i/ Eons Ty=257T
——— TF=125T ; — — — Eom Ty®25T ;
- 1 ——— Egn Ty=125C S
o Egm Ty=125T g
————— Eone Ty=150TC i
80 [ ——— Eom T4=150C -
7
60
z z
i w
40
20
1]
1 0 150 300 450 600 750 900
Ic (A)
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BHIITIO

Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

HCG450FH120D3RB
1200V/450A IGBT Module

(45) $H{F2#E R/ Characteristics Diagrams

FrR#FE (HR), IGBT, AR
Switching losses (typical), IGBT, Inverter
E=f(Rg)

EEFE (#R), —RE
Forward characteristic (typical), Diode

IF=f(VF
1c=600A, Vce = 600V, Vee = #5V (VF)
60 900
Eon» Ty=25T
— — — Eur» Ty=25T - —_— T
——— Egp. Ty=125T e N N
——— Eor Ty=125TC - A
50| —-—-— Eon» T,=150C T —— 750
e Eam Ty]=150'(: /," //
40 600
‘_"" —
E 30 < 450
w o
20 300
10 150
0 0
0.4 08 1.2 16 24 0 0.5 1 1.5 2 25 3

Rz (Q)

FokindE (BB, ZiRE
Switching losses (typical), Diode
Erec =T (I)

Vce = 600V, Reon = 0.5Q

FocinFE (HE), —RE
Switching losses (typical), Diode
Erec = f (RG )

IF=600A, Vce = 600V

50 — 50
Ereer Tyj=25T e Erec: Ty=257C
——— Epg, Ty=125T e — —— Ereer Ty=125C
————— Ereer Ty=150C i —-—-— Erge. Ty=150T
40 10
30 e
5 = | | T [T
E E
: g
w w
20 20 K
10 10
0 0
0 150 300 450 600 750 900 0.4 0.8 1.2 2 2.4
1= (A) Rs (Q)
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BHIITIO

HCG450FH120D3RB

Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

1200V/450A IGBT Module

(45) $5{F2#E R/ Characteristics Diagrams

BRAS#BAsL, IGBT BiAS#PESL, FRD
Transient thermal impedance, IGBT Transient thermal impedance, FRD
Zinn = f(t) Zinyn = f(t)
0.2 0.2
01

g g
-:I; 5 0.01 4
& X S e e
/
/ f -== D0.5%
¥
_____ il
,"( i
d .-"b
I TH
R il J
W— .- e - 1 1 i /‘J
0.001 J 0.001 o
0.0005 -1 0.0005
1E-6 1E-5 0.0001 0.001 0.01 0.1 1 10 100 1000 1E-6 1E-5 0.0001 0.001 0.01 0.1 100 1000
t(s) t(s)
RirZELI{EX IGBT, #IEsF TURE RSB IR E R
Reverse bias safe operating area IGBT, Inverter NTC-Thermistor-temperature characteristic(typical)
lc=f(Vce) R =1 (Tc)
1200 200
chip
——— module 100
Rggo=0.50
000 Gy
: T,j-% 50C
i
!
800 |
| 10
\
— h' -
< 6o | g
L 1 x
|
|
| 1
400 1
|
|
\
200 |
|
| 0.1
!
0 0.05
0 200 400 600 800 1000 1200 1400 .50 0 50 100 200
Ve (V) Te ()
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BHIITIO

HCG450FH120D3RB
1200V/450A IGBT Module

EE, ¥R+ B / Circuit Diagram

Zhejiang HIITIO New Energy Co., Ltd

[IGBT Module]
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MHIITIO IGBT Module

Zhejiang HIITIO New Energy Co., Ltd

HCG450FH120D3RB
1200V/450A IGBT Module

$1%& R<F / Package Outlines

4-5. 5+0.10

g

| | ] L | I
aw
DC
HEAT 1% = 1
M
2240, 20
390,20
500, 20
BT.BE0.20
G20, 30

94.5+0.20

110+ 0, 30

122£0.30

1370, 40
1520, 50

#2.5+0.10

17.81+0. 20

| 12.5

illi fi f

6. 78
60, 59

7as 0.45

10

11

"Q’Lb‘
72\

© | 97.95

12
w2
L)
&
+
b 1.15£0.05
i
=)

I 2:1
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MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

HCG450FH120D3RB
1200V/450A IGBT Module

EREFZ(S B/ Module Marking Information

HCG450FH120D3RB = Specific Device Code
E1CQ23050010001 = Gise Code
ACE = Package Type

AIRSEREY:
1. HIITIO {REEFMAEVEAL;

HIITTO reserves the right to change the manual;

2. AFEMPRBOBIBE—NOA~@VHREE, SRETVKHEBESHBEREER, BRFKRIE
XEEFASE~mWERER, MRFREELETE, RASKNEFHFM, BHRERXE;
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. ENRARA~HFEAEBT ~RARATEE, BURATERIE~REANATEYE;

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. FEEEERRS, LA, HEBEEMATERRBETAE~RETERAG, T UERFHENIFERE
T RbET 5
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. ME=RIFENERRER, MBREESAFKER.

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