MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

HCG150FLOG65E2RB

650V/150A IGBT Module

ACP-2 IGBT #&#k
ACP-2 IGBT Module

4 Features RSN Module Appearance

* 650V g/ 1pEIETZ
650V Trench Gate/Field-Stop Process

o REBRETIU
Low EMI

o RFFXIFE
Low Switching Losses
® V cEsat IE;E’E%;&
Vcesat With Positive Temperature Coefficient
o EMPE=FHZ=% (ALOs) K
Al>O3 Substrate with Low Thermal Resistance
- EREt

Compact Design

- ERMBEIERERE , ROHS
Rugged Mounting Due to Integrated Mounting m
Clamps

KA Application L ERFREN Circuit Topology

o =HFRF/3-Level-Applications
» fi#&E/PCS

s EIETERIR/UPS Systems

e KPHEEZRYS/Solar Applications

XESH[T1&T4/D5&D6] Key Parameters

Parameter Symbol | Value | Unit

SR — R SREE

Collector-emitter voltage

Vces 650 \Y/

EEEBERERER le 150 A
Continuous DC collector current rom
EHRESIFERR

o IcrRm 300 A
Repetitive peak collector current
SRR —RHM | 1 2050 1.42
Lﬁ*u EE.J:TE VCEsat \V
Collector-Emitter —1oEo
saturation voltage Ty=125°C 1.58

IGBT4E —Bi#ASE M
IGBT thermal resistance
Diodess —B{#2s #4 M
Diode thermal resistance

Rihun 055 | KIW

Rinn 0.70 | KIW

FiBHFEaEE Ty=25°C . 1.40
Turn-on energy Ty=125°C on 210 J
m
KUTIRFERE R Ty=25°C . 172
ff
Turn-off energy Ty=125°C o 198
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‘ ®
sHITIO [IGBT Module]
Zhejiang HIITIO New Energy Co., Ltd
650V/150A IGBT Module
$4%/ Package
F1 HB%E¥/Insulation coordination
Parameter Conditions Symbol Value Unit
P
MBS RMS, f = 50Hz, t = 60s VisoL 3.0 kv
Isolation test voltage
HRSEAT AL cu
Material of module baseplate
RIERLE L% EL AR (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class 1, IEC 61140) :
eeE 35 55 Ui 2 AR
Creepage distance Terminal to heatsink dereep 115 mm
eea BE 5 i T E i F
Creepage distance Terminal to terminal Oereep 63 mm
S EBR T E AR
Clearance Terminal to heatsink doter 10.0 mm
= N pels RiT] RIT)
EE'WIET”;R ﬂﬁﬁ%_ﬁﬂﬁ?‘ . dciear 5.0 mm
Clearance Terminal to terminal
v b I=F
HxEREES cTI >200
Comparative tracking index
% 2 %F{E{E/Characteristic values
. Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max.
FRIER R, IRIR
Stray inductance module Lsce 15 nH
fEFRE Tstg -40 125 | °C
Storage temperature
si oy RIBME R BN B F I TRE
i *= 24
frﬁ%#wmﬁ . Mounting according to valid M4, 82 24 M 2.0 2.3 Nm
erminal connection torque . M4, Screw
application note
5=
Weight G 39 g
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‘ ®
sHITIO [IGBT Module]
Zhejiang HIITIO New Energy Co., Ltd

650V/150A IGBT Module

% 3 EKHREIE/Maximum rated values
Parameter Conditions Symbol Value Unit
ﬁEE'*&_ZigT*&EEE Tyj = 25°C VcEs 650 \Y
Collector-emitter voltage
MELE NS
AR RE AR Th = 80°C, Tyjmas = 175°C looe 125 A
Continuous DC collector current ’
EHRESIEERL — _
Repetitive peak collector current tp limited by T nax lcaw 300 A
BEMIE —80°C Tu=T.

TTotal Power dissipation T = 80°C, T = T max Prot 173 W
iR — &5 E Vews 20 v
Gate-emitter peak voltage
% 4 %F{E{E/Characteristic values

Value
Parameter Conditions Symbol - Unit
Min. Typ. | Max.
. Ty = 25°C 1.42 1.92
£ EAR- & SR AR R _ _ :
Collector-emitter saturation voltage le= 150A, Vee = 15V Veeta v
g Ty = 125°C 1.58
gﬁ%?ﬁfﬁ% voltage lc = 1MA, Vee = Vg, Ty = 25°C Ven | 435 | 485 | 535 | Vv
giﬁf:ahgge Vee = +15/-8V, Vee = 400V Qo 430 nC
f%}tgﬁaci tance f= 1MHz, Tyj = 25°C, Vce = 25V, Vee = OV Cies 12 nF
R&evrﬁjefe;?rﬁﬁer capacitance f=1MHz, Ty = 25°C, Vce = 25V, Vee = OV Cres 0.24 nF
— B n pray
el kgf*&at%”"’ Vce = 650V, Vee = OV, Tyj = 25°C lces 0.1 mA
Collector-emitter cut-off current
B S
iR — & SRR Vee = 0V, Vee = 20V, Ty = 25°C lees 500 nA
Gate-emitter leakage current
N N N N Tyi = 25°C 24
FrBAEIRAIE) (RS ! o s
Turn-on delay time (inductive load) Ty = 125°C 39
N . Ty = 25° 37
LFHRTIE (AL 1= . N
Rise time (inductive load) Ty = 125°C 38
Vce = 300V
KURERMTE (B 53 lo = 1504 Tu= 2 o 205 N
- i i i Vee = +15/-8V
Turn-off delay time (inductive load) GE Ty = 125°C 218
Reon = 51Q
TS (R ) Roar =510 hee t i ns
. . . _ f
Fall time (inductive load) Ls =50nH Tu = 125°C 65
Inductive Load
s o ap = 3\ TV' = 250C 1.40
FHEFEIREEE (Fhoh) : £ o
Turn-on energy loss per pulse Ty = 125°C 210
N Ty = 25°C 1.72
XWHARALE (FhoP) i £ .
Turn-off energy loss per pulse Ty = 125°C 1.98
https://www.hiitio.com Page 4 of 16 Email:sales@hiitio.com
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sHITIO [IGBT Module]
Zhejiang HIITIO New Energy Co., Ltd
650V/150A IGBT Module
(%) ${E{&/ Characteristic values
- Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max
4 Hpinoe s g4 =
7 g&nﬁ-&nﬁﬁ - _ _ H|TIGBT, \grease = 3.4W/(m*K) Riu 0.55 K/W
Thermal resistance, junction to heatsink Per IGBT, Agrease = 3.4W/(m*K)
= 2448
ﬁ-ﬁ—ﬂ m Tvj max 175 °C
Tvl max
Diode/ D5&D6
F£5 WmAFREE/Maximum rated values
Parameter Conditions Symbol Value Unit
o & o
RME S EERE Ty = 25°C Vram 650 v
Repetitive peak reverse voltage
ESIE [ ERER —a0or T — 17Eo
Continuous DC forward current Tn =80°C, Tujmax = 175°C Ie 108 A
BFERINE =800 Tu=T.
Total Power dissipation T =80°C, T = Ty max Pot 135 W
FFEESIEEBER .. ,
Repetitive peak forward current tp limited by Tyj mox Ies 300 A
% 6 Y$FfiE{E/Characteristic values
- Value .
Parameter Conditions Symbol - Unit
Min. Typ. Max
Ty = 25°C 1.54 1.94
g?vf"dE;lolta e Ir = 150A, Vce = 0V Ve \Y
9 Ty = 125°C 1.66
Ty = 25°C 90
R RS (T |
RM A
Peak reverse recovery current
Vgr= 300V Ty =125°C 110
I = 150A
— Ty = 25°C 33
Reon =5.1 K
R s =10 o .
Recovered charge Vee = -8V #
Ty = 125°C 6.5
Ls =50nH
Inductive Load
. Tyj = 25°C 0.83
RIEWREIRAE (FHo) Eree .
Reverse recovery energy
Ty = 125°C 1.37
L5 —BR BRI HNZIRE, Agrease = 3.4W/(M*K) Rua 0.70 KW
Thermal resistance, junction to heatsink | Per diode, Agrease = 3.4W/(m*K) ! ]
= =48
ERi=1ZHm Tvj max 175 °C
ij max
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‘ ®
sHITIO [IGBT Module]
Zhejiang HIITIO New Energy Co., Ltd
650V/150A IGBT Module
*x 7 BXFREIE/Maximum rated values
Parameter Conditions Symbol Value Unit
SRELAR — KSR Ty = 25°C Vees 650 v
Collector-emitter voltage
MegE g IS
’5‘*%@*&5"“@”“ Th = 80°C, Tyjmax = 175°C lcoe 125 A
Continuous DC collector current
SEBERESIFESRR . _
Repetitive peak collector current to limited by Ty max lcaw 300 A
BFERIIE
Th= °C, Tvj= Tvjmax
TTotal Power dissipation n=80°C, Ty=Tum Prot 173 w
4R — % i Vess 120 v
Gate-emitter peak voltage
< 8 4YF{E{E/Characteristic values
. Value )
Parameter Conditions Symbol - Unit
Min. Typ. Max.
R j = 25° ) 1.92
SRR SRR E 3 _ T4 =25°C 142
Collect it turati It lc = 150A, Vee = 15V Veea Vv
ollector-emitter saturation voltage Ty = 125°C 158
R 1A lc = 1mA, Vee = Veg, Tyj = 25°C Veen 4.35 4.85 5.35 \Y
Gate threshold voltage
AR a7 Vee = +15/-8V, Vce = 400V Qs 430 nC
Gate charge
MNRE f=1MHz, Ty = 25°C, Vce = 25V, Ve = OV Cies 12 nF
Input capacitance
RS A . f= 1MHz, Ty = 25°C, Vee = 25V, Vee = 0V Cres 0.24 nF
Reverse transfer capacitance
R > =
SRR ’iﬁ_”&ﬁi@”“ Vce = 650V, Vee = 0V, Tyj = 25°C lces 0.1 mA
Collector-emitter cut-off current
o BT SR g 2
AR &ﬁﬂ‘&,}% R Vce = 0V, Vee =20V, Tyj = 25°C lees 500 nA
Gate-emitter leakage current
FHBIERETE (B fE) Ty =25°C t 32
Turn-on delay time (inductive load) don ns
Ty = 125°C 39
AR (RS bk : ® ns
Rise time (inductive load) Ve = 300V Ty =125°C 37
Ic = 150A _or
SEURRESRAE] (RS - Ty =25°C " 211 -
Turn-off delay time (inductive load) oe = +15/-8V Ty = 125°C 225
Reon =5.1Q
TRERTIE) (RRMESAED Reatt =5.10 Ty =25°C t % "
. - . f
Fall time (inductive load) Ls = 50nH T, = 125°C 79
Inductive Load ko
FEFRREE (FhoR) T =25 e 083 .
Turn-on energy loss per pulse Ty = 125°C 0.97
LUTRFELLE (SHoh) Tu = 25°C e L .
Turn-off energy loss per pulse Ty = 125°C 2.20
https://www.hiitio.com Page 6 of 16 Email:sales@hiitio.com



‘ ®
sHITIO [IGBT Module]
Zhejiang HIITIO New Energy Co., Ltd
650V/150A IGBT Module
(8) $F{E{E/ Characteristic values
. Value )
Parameter Conditions Symbol i - "y Unit
in. yp. ax.
o — B R ER A HNIGBT, Agrease = 3.4W/(M*K) Res 0.55 KW
Thermal resistance, junction to heatsink Per IGBT, Agrease = 3.4W/(m*K) " ]
EEE%?E;E Tvj max 175 OC
ij max ]
Diode/ D1&D4
+ 9 ®WAFRZE{E/Maximum rated values
Parameter Conditions Symbol Value Unit
=] & o
REERIRERE Ty = 25°C VRRM 650 Y
Repetitive peak reverse voltage
ELIERERBER —ano o 47E
Continuous DC forward current Tn=80°C, Tumex = 175°C Ie 108 A
BFERINE =80°C Tu=Tu
Total Power dissipation Tn=80°C, Ty = Tvjmax Prot 135 w
ERESIEERR — _
Repetitive peak forward current tp limited by Tyj max Ie 300 A
= 10 FF{E{E/Characteristic values
o Value .
Parameter Conditions Symbol VT T v Unit
in. yp. ax.
Ty = 25°C 1.54 194
E)F?vz‘ﬁolta e Ir = 150A, Vee = 0V Ve \Y
g Ty = 125°C 1.66
Ty = 25°C 96
R [ I . A
Peak reverse recovery current
Ve= 300V Ty = 125°C 118
I = 150A
— Tyj = 25°C 4.5
Reon =5.1Q Y
R R ° or c
Recovered charge Vee = -8V W
Ty = 125°C 7.3
Ls =50nH
\ Inductive Load Tu = 25°C 1.05
RIEWREIREE (Hom) Eree .
Reverse recovery energy
Ty = 125°C 1.90
25— B ER AR FNITIRE, \grease = 3.4W/(M*K)
Thermal resistance, junction to heatsink | Per diode, Agrease = 3.4W/(m*K) Ruae 070 Kw
I=N—y/==N=|
RSER Toj max 175 °C
ij max
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BHIITIO

HCG150FLOG65E2RB

650V/150A IGBT Module

Diode/ D2&D3

R 11 BAEREME/Maximum rated values

Zhejiang HIITIO New Energy Co., Ltd

[IGBT Module]

Parameter

Conditions

Symbol

Value

Unit

REESIEERE

Repetitive peak reverse voltage

Ty = 25°C

VRRM

650

EEIFRERER
Continuous DC forward current

Te= 800C, TvJ max = 175°C

108

BRERITIR

Total Power dissipation

Tc= SOOC, ij = ij max

Ptot

135

EEESIEERR
Repetitive peak forward current

tp limited by Tyj max

IFRM

300

& 12 4¥{iE{E/Characteristic values

Parameter

Conditions

Symbol

Value

Min.

Typ.

Unit

FEEEBE
Forward voltage

Tyi = 25°C

Ir = 150A, Ve = 0V
Tyj = 125°C

Ve

1.54

1.94

1.66

2h — B ER AR
Thermal resistance, junction to heatsink

BNTIRE, Agrease = 3.4W/(M*K)
Per diode, Agrease = 3.4W/(m*K)

Rthar

0.70

K/W

=k =y N=|
Eil%gnum

ij max

ij max

175

°C

IR E R EBPAEEE/ NTC-Thermistor
& 13 4F{iE{E/Characteristic values

Parameter

Conditions

Symbol

Value

Unit

BERMEE
Rated resistance

Tntc=25<C

Ra2s

kQ

RiofRE

Deviation of Rioo

Tntc =100 T, R100 =493 Q

ARIR

%

B-{&
B-value

R2 = R2s exp[Basis0(1/T2-1/(298,15 K))]

Bosiso

3375

B-{&
B-value

R2 = Ras exp[Bzs/100(1/T2-1/(298,15 K))]

B2s/100

3433
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Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

HCG150FLOG65E2RB

650V/150A IGBT Module
¥ ES B EF+/ Characteristics Diagrams

MW (A | IGBT (TUT4), #2583 Output
characteristic (typical), IGBT(T1/T4), Inverter Ic = f (VcE)

MW (AR | IGBT(TUT4), #E5sE
Output characteristic (typical), IGBT(T1/T4), Inverter Ic = f (Vce)

Vee = 15V Tyj=125°C
300 300 -
Vee=11V b ;f
——— T,=125C ——— Vge=13V
250 2
200
< 150 <
100
50
0
0 25 0 0.5 1 1.5 2 2.5
Vee (V) Vee (V)
R (A | IGBT(TUT4), #3588 Frxifise (#A) |, IGBT(TUT4), #Zrag
Transfer characteristic (typical), IGBT(T1/T4), Switching losses (typical), IGBT(T1/T4),
Inverter Ic = f (VcE) Inverter E = f (Ic)
Vce = 20V Vce = 300V, Reon =Raoff =5.1Q,VeEe = +15/-8V
300 J[ 8
Ty=25°C j Eons Ty=25T
. Tvi=125-c ——— Eom T,i=25‘C
N e e— Eone Ty=125T
——— Eom Ty=125TC
250
6
200
% 150 E 4
100
2
50
A
s
~
-
-
0 - 0
E 6 7 8 9 50 100 150 200 250 300
Ve (V) le (A)
https://www.hiitio.com Pagé9 of 16 Email:sales@hiitio.com
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Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

HCG150FLOG5E2RB

650V/150A IGBT Module

(45) $$ESBEFR/Characteristics Diagrams

Ve (V)

25

12
Rg ()

16 20

=¥ Bh A SRS N
FRIE (AED, IGBT(TITY), JETER EBMSH (#7), =41 (D5/D6) Forward
Switching losses (typical), IGBT(T1/T4), . . . _

B characteristic (typical), Diode(D5/D6) Ir = f
Inverter E = f (Rc) AN
1c=150A, Vce = 300V, VcE = +15/-8V N
10 300
Eon: Ty=25C T,=25C
——— Eo5 Ty=25T ——— T,=125C
—-—-— Eons Ty=125T
——— Eep. T,=125T
250
8
200
]
E g“_ 150
4
100
2
50
] ]
4 8 12 16 20 0
Ra (Q) B
FERIFE (#E), ZiRE(D5/D6) FrEFE (B8, ZiRE(D5/D6)
Switching losses (typical), Diode(D5/ Switching losses (typical), Diode(D5/
D6) Erec = f (lF) D6) Erec = f (RG )
Vce =300V, Reon = 5.1Q tFr=150A- Ve =300V
2 2
Ereer Ty=25T Ereer Ty=25T
——— Ereer Ty=125T ——— Erer Ty=125C
1.5 15
¢, Z 4
0.5 0.5
0 ]
50 100 150 200 250 300 4 8
e (A)
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Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

HCG150FLOG5E2RB

650V/150A IGBT Module

(&) $FES#E SR/ Characteristics Diagrams

WiestE (BR) | IGBT(T2/T3), #EEEE Output
characteristic (typical), IGBT(T2/T3), Inverter Ic = f (Vcg)
Vee =15V

M4 (8RB | IGBT(T2/T3), #3538 Output
characteristic (typical), IGBT(T2/T3), Inverter Ic = f (VcE)

Ty=125°C

300

——— T,=125C

250

200

300

Vge=11V
—— — Vgg=13V

250

200

Ic (A)
g

100

50

1] 2.5 o 0.5 1 1.5 2 2.5
Vee (V) Vee (V)
feimtrts (B3 | IGBT(T2/T3), HA=F FrkiRsE (A | IGBT(T2/T3), #3FeE
Transfer characteristic (typical), IGBT(T2/T3), Switching losses (typical), IGBT(T2/T3),
Inverter Ic = f (VcE) Inverter E = f (lc)
Vce =20V Vce = 300V, Reon=Rcoff =5.1Q,Vee = +15/-8V
300 J[ 6
Ty=25T Eon: Ty=25T
——— T,=125C / ——— Eoy Ty=25%C
/ ——— Egn. Ty=1257C J
- | Eonrs Ty=1257T Vs
200 4
% 150 E 3
100 2
50 1
1] 0
§ 6 7 8 9 50 100 150 200 250 300
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BHIITIO

HCG150FLOG65E2RB

650V/150A IGBT Module
(4E) 458 E R/ Characteristics Diagrams

Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

FrkiREE (#28), IGBT(T2/T3), #35sE
Switching losses (typical), IGBT(T2/T3),
Inverter E =f (Rg)

IEEf5E (88)), ZiRE(D1/D4)
Forward characteristic (typical), Diode(D1/

D4) Ig = f (V.
Ic=150A, Vce = 300V, Ve = +15/-8V ) Ir=1(Ve)
8 300 7
Eonr Ty=25TC T,=25°C j
——— Egy. Ty=25T ——— T,=125C
————— Eonr Ty=125T /
——-— Eom Ty=125T
250
[
200
E 4 < 150
- r
100
2
50
0 o
4 8 12 16 20 25

Ve (V)

EEdEE (818)), —#E(D2/D3)
Forward characteristic (typical), Diode(D2/

FrR#hFE (A, —HRE(DLU/DY)
Switching losses (typical), Diode(D1/
D4) Erec = f (|F)

D3) Ir=f(V
) Ie =1 (V) Ve = 300V, Reon = 5.1Q
300 7 3
T,=25C / ——— Ereer Ty=25TC
——— T,=125C / ——— Eper Ty=125T
250 25
200 2
=
< 150 £ s
B uf
100 1
50 05
o 0
0 25 50 100 150 200 250 300
Ir (B)
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BHIITIO

HCG150FLOG65E2RB

650V/150A IGBT Module

Zhejiang HIITIO New Energy Co., Ltd

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

Frcifse (B1R), R E(D1/D4)

IGBT Module

sohi ; ; BRZSIAPEHR, IGBT(TL/T2/T3/T4A)
EW“ET?S I(;sses (typical), Diode(D1/D4) Transient thermal impedance, IGBT(T1/T2/T3/T4)
rec — G —
IF=150A, Vce = 300V Zuon = 1(0)
3 1
Ereer Ty=25T
——— Ener Ty=125C
25
2
————— - 0.1
— -‘“h.‘_ =
= ™~
2. = :
w K
~ 1T T
~
g
.
1 ~
0.0 S THTTH
0.5 A {:’
'/"
0 0.002
4 8 12 20 1 . X X .01 1
E6 1E-5 00001 0001 001 O 100 1000
Rg (2) t(s)
RBERETIEX IGBT, #3588 (TU/T2/T3/T4) . ; .

; : TURE RER mEE (BE
Reverse bias safe operating area IGBT, Inverter(T1/T2/T3/T4) Kl‘_lﬁ"égi rﬁi&f&fﬁ%ﬁ?ﬁfﬁa:acéﬁm (typical)
lc=f(VcE) _

Tyi=125°C,Rooff =5.1Q R=1(Tc)
350 | 175
chip
— —— module
300 T 150
|
|
|
250 } 125
]
|
200 1! 100
< ] g
e i =
150 1 75
!
!
100 ! 50
|
|
50 ll 25
|
1] 0
0 100 200 300 400 500 700 -50 -25 0 25 50 75 100 125 200
Vee (V) | Te(T)
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BHIITIO

Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

HCG150FLOG5E2RB

650V/150A IGBT Module

FE B #A+ 1B/ Circuit Diagram

DC+
Gl .J
El
D5 I GEJ T2/D2
N e U
nek  G3o T3/D3
E3
Tl
T2
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BHIITIO

HCG150FLOG65E2RB

650V/150A IGBT Module
$:3#£ R~} Package Outlines

Zhejiang HIITIO New Energy Co., Ltd

IGBT Module

514+0.20
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MHIITIO 1GBT Module|

Zhejiang HIITIO New Energy Co., Ltd

A BR 5 (¥ &%/ Notices and conditions of use

1. HIITIOREE FMAYE AL ;

HIITIO reserves the right to change the manual;

2. AFMPRBOBIBE—BO A mAVHREE, SSPRET VKN ERESHREREGES, BERARIE
REEFASEM~RAERER, MR“RERLXETE, RASKFNEHFM, HHEFTXE;
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. ENAKASRENEBISmNEARTEE, SNKATERIE~RNEANTATEY;
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, MBEEWMATRRBGTA~RETERAGE, TRUERFHBENIFRER
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, MAEREBESARRKR.

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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