IHIITIO 1GBT Module]

Zhejiang HIITIO New Energy Co., Ltd

HCG450FL120A3F5D1

1200V 450A IGBT 181k, A3 3, R B LR KB BNTC
1200V 450A IGBT Module, A3 Package, with FWD and NTC

4% 5 Features

© RIFRBAFE

Low switching losses

- BIEEBE o i!
High power density ¥ it

. ERERM S R

Positive temperature coefficient

Kz F Applications
. fERERS

Energy storage systems

DC+

© KFERERA

Solar applications

© ZHYNA

Three-level applications

DC-

NTC1 —{Sg— NTC2

B AHE E/ Maximum Rated Values (T,;=25°C unless otherwise noted)

£ Parameter 5 Symbol %1% Condition #0 Oz
Value Unit

= LR Maximum junction temperature T max 175 °C

T {E0OR Operating junction temperature Tyiop -40~150 °C

F0RE Storage temperature

—

stg -40~125 °C
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‘ ®
s HITIO IGBT Module|
Zhejiang HIITIO New Energy Co., Ltd
IGBT, T1/T4
2% Parameter 5 Symbol {4+ Condition #0O O
Value Unit
£0O#-O5&0O0O Collector-emitter voltage Vees Vee=0V, T,=25°C 1200 v
&£ 0O#&0O 5k DC collector current I Te=110C, T, ma=175°C 450 A
&£ O #IEOO 5% Peak collector current lom t=1ms 900 A
O DhE [ #£ Total power dissipation Piot Te=25°C, Tyjmax=175°C 3200 w
O#&-O04kEOODO Gate-emitter peak voltage Vges +20 \%
IGBT, T2/T3
S#1 Parameter & Symbol %/ Condition #0 Oz
Value Unit
£0Ok-O04&0O0 Collector-emitter voltage Vees Vee=0V, T,;=25°C 1200 \%
&£ 04RO 5 DC collector current Ic Te=115°C, T,jma=175°C 450 A
£ O #IEOO 5% Peak collector current lom t,=1ms 900 A
O ZhZ 0 #% Total power dissipation Piot Te=25°C, T max=175°C 3300 w
O#&-0O5HkIECODO Gate-emitter peak voltage Vees +20 \%
Diode, D1/D4
£ Parameter 5 Symbol %1% Condition #0O Oz
Value Unit
RAE£IEOOO Repetitive peak reverse Vi, T =95°C 1200 v
voltage v
OO0 EMREFOF Continuous DC forward
I 450 A
current
o i
FRE £1#00 i Repetitive peak forward e L =1ms 900 A
current P
12t-00 12t-value 12t VL=0V, t =10ms,
Diode, D2/D3 T\'::1 25°0 19000 A%s
B¥BLidmaaial power dissipation #E Bymbol | Tc=2504Tgonditioh C L] |
Value Unit
REE£¥OOO Repetitive peak reverse Veeas T =95°C 1200 v
voltage K
OO0 EMEFDOFR Continuous DC forward | 4
. 50 A
current
s i
IEME §1#00 7 Repetitive peak forward e t =1ms 900 A
current P
at-[] |2tryal 1t Vg=0V, t =10ms, 5
Dibde, ' 8/B6 Thos 19000 A%
B1%) Barafmeteral power dissipation 5 Symbol | T =28%dtf Gonditivs C ‘?@ EW—'E
RRAZE£1EOOO Repetitive peak reverse Vi, T =95°C 1200 v
voltage v
OO0 EREFOF Continuous DC forward
I 450 A
current
i i
ERE £1#00 i Repetitive peak forward e L =1ms 900 A
current P
12t Vg=0V, t =10ms
2t [ 124 R , , 2
12t-00 I?t-value ij=125°& 19000 A%s
O hE [ # Total power dissipation Piot Te=25°C, T max=175°C 1650 w




" H I IT I O® [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

IGBT4FE{E IGBT Characteristics Values™ (T,=25°C unless otherwise noted)

IGBT, T1/T4
S8 e s #0 Value O
Parameter Symb c ’:I't' Unit
ol ondition Min. Typ. Max. ni
£0&-05&O0F00 T,725°C 1.90 | 2.40 v
Collector-emitter saturation VcE sat 1c=450A, V=15V N
voltage T,7125°C 2.35
T,~150°C 2.45
O#&-0O5k0O0000 _ =
Gate-emitter threshold voltage Veen 1c=16mA, Vee=Vee 53 58 6.3 v
SE0O®R-OFRBEDO G - -
Collector-emitter cut-off current lces Vee=1200V, Vee=0V 1 mA
O#&-O 5RO R - -
Gate-emitter leakage current loes Veg=0V, Vee=20V -100 100 nA
FEZEOODO (OROO) ‘ 1c=450A, T,725°C 125 s
Turn-on delay time, inductive load don V=600V, N
Ve=-8/15V, T,~125°C 128
Rgon=1.65Q, —AEno
Ror=1.65Q, T,~150°C 130
HOO (ORXOO) ¢ 3‘F1Edi/dt°=8000A/ps T,725°C 35 N
Rise time, inductive load T (T,=150°C),
X Erdv/dt=10500V/us T,~125°C 41
(T,=150°C), -
Inductive Load T,=150°C 42
AWEOO0 (OKOO) ; T,725°C 215 s
Turn-off delay time, inductive load d off
T,~125°C 245
T,~150°C 253
TROO (O&OO) T,725°C 130 s
Fall time, inductive load b
T,~125°C 142
T,~150°C 150
FEOE (Bl E T,725°C 16.0 .
Turn-on energy loss per pulse on
T,7125°C 23.0
T,~150°C 25.2
XEO4E (Bhod) E T,725°C 19.0 .
Turn-off energy loss per pulse off
T,~125°C 243
T,~150°C 25.6
ME DO & O R R a
Internal gate resistance Gint 1
O&kO %
Gate charge Qs Vee=-15V~+15V 1.9 HC
OAOR f=1MHz, T,;=25°C, V=25V, V=0V
Input capacitance Cies 68 nF
rRmO0O0O & c
Reverse transfer capacitance res 11 nF
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IHITIO IGBT Module

Zhejiang HIITIO New Energy Co., Ltd

IGBT, T2/ T3
s e , N
Parameter Symb Conditi Unit
ol ondition Min. | Typ. | Max. !
£0R-O05ROMO0 T,=25°C 190 | 240 v
Collector-emitter saturation Ve sat 1c=450A, V=15V N
voltage T,=125°C 2.35
T,=150°C 2.45
O#&-O5k0O000 _ _
Gate-emitter threshold voltage Veen 1c=16mA, Vee=Vee 53 58 6.3 v
S0#&-0 FHRELEDR _ _
Collector-emitter cut-off current lces Veg=1200V, V=0V L mA
O#&-0O 5RO R _ _
Gate-emitter leakage current loes Veg=0V, Ve=220V -100 100 nA
FEEOOD (OROO) ; 1c=450A, T,=25°C 117 o
Turn-on delay time, inductive load don V=600V, X
Vge=-8/15V, T,7125°C 120
Reor=1.650Q, e
R>-1 650, T,=150°C 122
tHOO (ORxOO) ¢ ?FiEdi/d£=7800A/us T,=25°C 41 N
Rise time, inductive load r (T,=150°C),
% Wrdv/dt=10500V/us T,7125°C 45
(T,=150°C), —
Inductive Load T,=150°C 46
XEFEEOOO (OXOO) t T,725°C 211 ns
Turn-off delay time, inductive load d off
T,=125°C 250
T,=150°C 256
TROO (O®ROO) T,=25°C 207 s
Fall time, inductive load K
T,=125°C 185
T,~/150°C 188
FEOFE (EhkH) T,=25°C 8.8
E ) mJ
Turn-on energy loss per pulse on
TVJ-=125°C 13.1
T,~/150°C 13.8
xWrO3E (EhkA) T,=25°C 34.2
E ) mJ
Turn-off energy loss per pulse off
T,=125°C 34.5
T,~/150°C 35.1
WiEO#&O A R ] 9
Internal gate resistance G int
O#&kO % _
Gate charge Qs Voe=-8V~+15V 1.9 He
OAOS f=1MHz, T,=25°C, V=25V, V=0V
Input capacitance Cies 68 nF
RRAOOOR c 11 F
Reverse transfer cagacitance res : n
*1 IGBT4F{E{E 38 MIEC 60747-9,
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" H I IT I OO [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

& 454 {E Diode Characteristics Values*
Diode, D1/ D4

B8 s s #0O Value O
Parameter Symb Conditi Unit
ol ondition Min. | Typ. | Max. n
EmOO Ve I.=450A T,725°C 240 2.90 Vv
Forward voltage
T,~125°C 2.55
T,~150°C 2.55
RrAYkEEODO R | 1-=450A, T,725°C 425 A
Peak reverse recovery current RM Vg=600V, -
Vee=-8V, T,7125°C 440
dig/dt=-9150A/us _1Epo
(T,=150°C) T,~150°C 475
&Rm@O%R Q T,725°C 24.5 uC
Reverse charge "
T,~125°C 33.8
T,~150°C 42.8
R AR & O 5% E T,=25°C 10.8 m
Reverse recovery energy loss rec
T,~125°C 13.6
T,~150°C 175
Diode, D2 / D3
S8 S = #%0 Value o
Parameter Symb c ":ﬁ Il:j”':
ol ondition Min. | Typ. | Max. ni
EmOO a 1.=450A T,725°C 1.60 2.10 Vv
Forward voltage
T,~125°C 1.65
T,~150°C 1.70
Diode, D5 / D6
8 e s #0O Value O
Parameter Symb Conditi Unit
ol ondition Min. Typ. Max. ni
EmOO a 1.=450A T,725°C 2.40 2.90 Vv
Forward voltage
T,~125°C 2.55
T,~150°C 2.55
REAVREEODO R | 1-=450A, T,725°C 390 A
Peak reverse recovery current RM Vg=600V,
V..=-8V T,=125°C 420
GE ) v
dig/dt=-11600A/us _1Eno
(T,=150°C) T,~150°C 450
RAOH a T,=25°C 200 ucC
Reverse charge "
T,7125°C 323
T,~150°C 40.0
RmEfk g O%E T,=25°C 6.8
E ) mJ
Reverse recovery energy loss rec
T,7125°C 12.9
T,~150°C 16.0

*2 AR E S {EM MIEC 60747-2,
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" H I I T I O® [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

15 B R #3088 BH NTC-Thermistor

B3 L3 - -
S8 "Es s #0 Value O
Parameter Symb Conditi Unit
ol ondition Min. Typ. Max. ni
Ox0OkE e
Rated Resistance Ras Tc=25°C 22 kQ
B-OO _
B-Value Bosis0 R,=R,5€XP[B,s50(1/T-1/(298,15K))] 3950 K
https://www.hiitio.com Page 6 of 16 Email:sales@phiitio.com



®
” I ”I I IO [IGBT Module
Zhejiang HIITIO New Energy Co., Ltd
HE 451 Package Properties™
& T5 -~
S8 = #0 Value O
Parameter Symb Condition Unit
ol onditio Min. Typ. Max.
IGBT O-%OME, T1/T4
IGBT thermal resistance: junction to R s &~ IGBT/per IGBT 0.047 K/w
case, T1/T4
IGBT O-%O M, T2/T3
IGBT thermal resistance: junction to Rinuc #1IGBT/per IGBT 0.045 KIW
case, T2/T3
—#&% O-F0OFPHE, D1/D4
Diode thermal resistance: junction to R sc "R E/per Diode 0.080 K/w
case, D1/D4
—#&% O-F0OPH, D2/D3
Diode thermal resistance: junction to R sc "R E/per Diode 0.079 K/w
case, D2/D3
Z#&% O-F0OPH, D5/D6
Diode thermal resistance: junction to R s 2R E/per Diode 0.091 KIW
case, D5/D6
oo W'ﬁ':' Vigol RMS, f=50Hz, t=60s 4.0 kv
Isolation voltage S0
Ter 565 § T EIHO B 18 i
Creepage distance or Terminal to heatsink
i F EllinF 114 mm
Terminal to terminal '
O<0Ok d I FEIBO 2R 15 mm
Clearance distance d Terminal to heatsink
i FE i F 9.8 mm
Terminal to terminal ’
3] | (=3
WOROLHEES - 600
Comparative tracking index
TR EREHBO R,
Mounting torques M Baseplate to heatsink, M5 3.0 6.0 Nm
BOEE
Module weight G 290 9

*3 24V M IEC 60747-15
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®
" I I I I I I O IGBT Module]
Zhejiang HIITIO New Energy Co., Ltd
45 IGBT, T1/T4 B0 R 1GBT, T1/T4
Output Characteristic IGBT, T1/T4 Output Characteristic IGBT, T1/T4
1=f(Vee), V=15V le=f(Vg), T,=150°C
900 | 900 | T
;':I.I' R /
—T,=25? —V =V T
---T =125? -—-V_=11V ey
] vj - GE .
750 — . . ij=1 507 750 '
600 600
<. 450 < 450
_o _o
)
1,
300 = 300
/.
=
150 150 12
/- ”
/.
A
ol -
0 1 2 4 0 1 2 3 4 5
VCE V] VCE vl
15551 1GBT, T1/T4 FF < 45FE IGBT, T1/T4
Transfer Characteristic IGBT, T1/T4 Switching Losses IGBT, T1/T4
1=f(Vge), V=10V E=f(Ic), Vg=-8/+15V, Rgo,=Rg,i=1.65Q, V=600V
450 I I 80 { {
—_— ij=25? —— Eon, ij=125?
400 H - - - T, =125? 70 (| - - - Eoff, T =125?
..... T,=150? / ----- Eon, T =150?
350 Y B
/ 60 || — - Eoff, T =150"
300 A
50 A
4 <4
— 250 R
< = 40 A
[S) E . "/'/ 4
- 200 ] I ‘-/./ z
30 /4
150 y ) L7
100 I 20 7
50 ol 10 = /‘//.‘. /
[ B 0
55 60 65 70 9.0 0 150 300 450 600 750 900
Ve V] I [A]
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BHIITIO

Zhejiang HIITIO New Energy Co., Ltd

[IGBT Module]

FF<%E IGBT, T1/T4
Switching Losses IGBT, T1/T4
E=f(R;), Ve=-8/+15V, 1.=450A, V=600V

140 I |
——Eon, ij=1 257
120 — - EOff, Tv1=125?
----- Eon, ij=150’?
--—--Eoff, ij=1 507?
100 —
80 o2
. ) /
40 X -
20 il
0
0 3 6 9 12 15
Rs [O]
B HPBEST 1GBT, T1/T4
Transient Thermal Impedance IGBT, T1/T4
Zyyc=flt)
0.06 :
——2,,,11GBT|
0.05
0.04 //
0.03
0.02
0.01 i 1 2 3 4
Ri [KIW]: 0.0011 0.00275 000678 0.0363
i [s): 1E5 2504E-4 000181 002448
I I I
1E-3 0.01 01 1
t[s]

10

1o [A]

5 [A]

RiFREIEKX IGBT, T1/T4
Reverse Bias Safe Operating Area IGBT, T1/T4
Vg=-8/+15V, R;,4=1.65Q, T,=150°C

r Lyj
1000
800 || _Ic’ Module \
- -~ I, Chip
600
400
200
0
0 300 600 900 1200
Ve V]
45 1GBT, T2/T3
Output Characteristic IGBT, T2/T3
1=f(Ve), V=15V
900 | —
;-
—_— ij=25? /’
-—-- ij=125? ,’
7501 21507 1
!
’
/.
600 /'..'
;s
/».'
//-'
450 i
/-
//."
1,
300 2
{.
.
150
ol”
0 1 2 3 4
Vee V]
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" H Tl O® [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

By 45 1GBT, T2/T3 £t 1IGBT, T2/T3
Output Characteristic IGBT, T2/T3 Transfer Characteristic IGBT, T2/T3
Ie=f(V ), T,=150°C 1=f(Vge), V=10V
900 | — 450 — '
s - S
—ay A » —T,7257 5
_ VGE=1 1V ,’..,'I/'/“ /I - - - Tv1=125? Iy
750 O i R o EEREE ij=1 50? )
350 1
S /
/
600 300 L
. /
—_ — 250 1
<. 450 < R
/
o _o

200

150 s

100 i /
50 S

300

150

0 0 R
55 6.0 6.5 7.0 75 8.0 8.5 9.0
Ve V]
FFXBFE 1GBT, T2/13 FF£IR%E IGBT, T2/13
Switching Losses IGBT, T2/T3 Switching losses IGBT, T2/T3
E=f(Ic), Ve=-8/+15V, Ry, =Rgy=1.65Q, V=600V E=f(R;), Vge=-8/+15V, | =450A, V=600V
T T T
—_— Eon,ij=125? ——Eon, ij=125?
- - - Eoff, T =1257? R - - - Eoff, ij=125? .
vj 7 By
80| |- - Eon,T =150? e 80 |- ----- Eon, T =150? 7
~— - Eoff, T =150? 7 - ---Eoff, T =150? /
v / B .
r// W 4
60 / 60

N

”
7/’

"

40 S 40 P

E [mJ]
E [mJ]
\ 4 .
i\ \
\ \
'

l\\

v

Vi

Y

|\ \

VY

AN

20 . 20

0 150 300 450 600 750 900 0 3 6 9 12 15
I, [A] R; [O]
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IHIITIO 1GBT Module]

Zhejiang HIITIO New Energy Co., Ltd

Rig=£ IEK IGBT, T2/13 BRSHBESL 1IGBT, T2/T3
Reverse Bias Safe Operating Area IGBT Transient thermal impedance IGBT, T2/T3
Ve=-8/+15V,R,=1.65Q,T,=150°C Z,,c=f(t)
1000 0.06
——Z,,.IGBT |
S 0.05
800 || _IC’ Module \ 0.04 /
-=- Ic, Chip
0.03
600
< 2
O
S [$)
400 G
200
P 1 T2 34
A[K/W]:  0.00133  0.00232 0.00853 0.03252
0.01 ) 1E5  1.753E< 0.00108 0.01867
0 [ [
0 300 600 900 1200 1E-3 0.01 0.1 1 10
Ve V] t[s]
1F [5)%%1% Diode, D1/D4 FF%454#% Diode, D1/D4
Forward Characteristic Diode, D1/D4 Switching Losses Diode, D1/D4
1=F(V) E,..=f(l;), Rg,,=1.65Q, V=600V
A
——T,7257 i —E,, T,=125?
---T =125? 7 ---E_, T =150?
750 || vj .,l rec \1
- T =1507 Iy 20
'J
g
600 . N
15 I il S
— = 7 4 —'—‘—‘—x‘
< 450 = A —
u 0 ) /
10—~
/
300 /
5
150
0 > 0
0 1 2 3 4 0 150 300 450 600 750 900
Ve V] I [A]
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IHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

FF % $R#E Diode, D1/D4 B#7S#FE# Diode, D1/D4
Switching Losses Diode, D1/D4 Transient Thermal Impedance Diode, D1/D4
E,..=f(Rg), 1;=450A, V=600V Z,,c=f(t)
25 | | 0.1 :
s —Z,,,c:Diode
Erec’ ij_125' 0.08
---E_, T,=150?
20 0.06
® \
15 0.04
) Ml
E N é
L \ T~ Q
10 T~ =
\\\‘\___"____ N
| 0.02
5
i 1 2 3 4
ri [KIW]: 0.00242 0.00653 0.01235 0.0588
ti[s]: 1E-5 2.962E-4 0.0015 0.02009 |
0 I I I
0 3 6 9 12 15 1E-3 0.01 01 1 10
Rg [O] t[s]
1E %% Diode, D2/D3 BEZS#pEHT Diode, D2/D3
Forward Characteristic Diode, D2/D3 Transient Thermal Impedance Diode, D2/D3
1e=f(Ve) Zy,c=f(t)
900 | . 0.1 —
— 7 =257 " —Z,;Diode
vj 7
- - - T,=125? " 0.08
V) ’°
750 ... T,=150? -
: 0.06
600
0.04 /
< 450 S
[T —_—
= 9
N
300
0.02
150
/ i 1 2 3 4
] ri [KIW]: 0.00222  0.00411  0.0139  0.05798
% ti [s]: 1E-5 1736E4  0.00114  0.01741 |
0 _ | I |
0.0 0.5 1.0 15 2.0 25 1E-3 0.01 01 1 10
Ve V] t[s]
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BIHIITIO IGBT Module|
Zhejiang HIITIO New Energy Co., Ltd
IE 4514 Diode, D5/D6 FF < 451#E Diode, D5/D6
Forward Characteristic Diode, D5/D6 Switching Losses Diode, D5/D6
1=F(V) E,..=f(l;), Rg,,=1.65Q, V=600V
900 | 7 25 | |
r
e ij=25? /.’ e Erec, ij=125?
R = ? v - - - =
750 — ij_125’-? ) Erec’ ij_150?
----- T,=1507 20
600
15 st B e LES S
450 ? d ¥
- e
[} s IR
uJ 10 ) ] /
300 . i
5
150
0 22 0
0 1 2 3 4 0 150 300 450 600 750 900
Ve V] I [A]
FF £ 451#E Diode, D5/D6 B#7S# FE# Diode, D5/D6
Switching Losses Diode, D5/D6 Transient Thermal Impedance Diode, D5/D6
E,..=f(Rg), 1;=450A, V=600V Z,,,=f(t)
20 | | 0.1 —
L —— 7, . Diode |
Erec’ ij_125' 008
---E,, T,=150? /
16— 0.06
\
N\
12|\ \\ 0.04
8 <
h_’_‘_,_;—'—‘ N-’
0.02
4
i 1 2 3 4
i [K/W]: 0.0025  0.00933 0.01258  0.06637
ti[s]: 1E-5 4.1E4 0.00261 0.0272
0 | | |
0 3 6 9 12 15 1E-3 0.01 0.1 1 10
R, [O] Time [s]
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Zhejiang HIITIO New Energy Co., Ltd

[IGBT Module]

SR FRIR R 1 dh 22

NTC Temperature Characteristic
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IHIITIO IGBT Module|

Zhejiang HIITIO New Energy Co., Ltd

B3 3% & Circuit Diagram
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Zhejiang HIITIO New Energy Co., Ltd

B 51F F &1/ Notices and conditions of use

1.

HITIO REBFMAIE LI ;

HIITIO reserves the right to change the manual ;

AFEMPRENBIE—B A #EE, KRBT EESHEEREGER, BRERIE
REERISE~mNERSER, MRFREELETE, RASKNEHRFM, BREFRXE;
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;

ENRAZRA~RIFEINEBE RN EATEE, BUWKATERIE~RN BT EMY;

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;

FERRTEMERET, PR, BREWMALKRABFTE~RETERAE, AR UERFHENIFREE
T RRAT o

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;

MK = mEFEAER AR, MBLEESARERKR.

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