' I IT I O@ HCGM1600N3SM33-TSA000
' I I BT IGBT Bk Single Switch IGBT Module
FREIEFAM  Product Datasheet BZS Ver 22.11

XESH Key Parameters B4 Circuit Configuration

Vces 3300 \Y,

VcE(sat) Typ. 2.20 V 5<C>070 7<C> 5<C>
Ic Max. 1600 A SE—
L i
lc(rRm) Max. 3200 A
6(E)  4(E)

(e

B v | Typical Applications
3 B 1 RS 45
® 5lfks) Traction Drives Fig. 1 Circuit configuration
® LIz Motor Controllers 1ERINE Module Appearance
® HREHM Smart Grid
® =T EEMEHAR High Reliability Inverters
SR Features
@ AISIC iR AISIC Baseplate
® AIN 4R AIN Substrates
@ LI ICHHE Low Switching Losses
’ g 2. BIRSHE
® 10us 7K ZHET) 10us Short Circuit Withstand Fig. 2 Module appearance
FHHRFRZ N AR Module Label Code Instruction
HiEiE HIEA A
E E Data position Content of data
:"';fl - B RS
™ Module batch number

E B P H5
- 9—12

Module serial number

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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FEmEEFEM  Product Datasheet RRZS Ver 22.11
BATIEE Absolute Maximum Ratings
Ginc] SR WA 2% AF e L)
Symbol Parameter Test Conditions Value Unit
A HIAR- R SR LR _ —oc o
Vees Collector-emitter voltage Vee =0V, Te= 25°C 3300 v
AR - ST A% H —oc o
Vees Gate-emitter voltage Te=25°C 20 v
=
lc SR Te = 100 °C, Tyjmax = 150°C 1600 A
Collector-emitter current
epo | AP tp=1ms 3200 A
Peak collector current
B o £565 3 =) =)
Pra | SOWEEIMROBIE Ty =150°C, Tc = 25 °C 12.9 Kw
Max. transistor power dissipation
2 R P A _ _ _aeq o 2
It Diode 1t Vg =0V, tp = 10ms, Ty; = 150 °C 820 kA"s
" ) hy -, TS 2R A i 8
v éﬁéfﬁ%}?‘s@%ﬁ%) %Dﬁﬁﬁﬁiﬁﬁ¥ lﬁ? 'ﬁiﬁlﬁﬂﬁﬂzﬂﬂ L v
isol Isolation voltage — per module ( Connected t_ermlnals to baseplate), 6
AC RMS,1 min, 50Hz,T¢c= 25 °C
Qrp }%’ﬁﬁ_ﬁﬁl% AT () IEC1287.V1=3500V,V,=2600V,50Hz RMS 10 pC
Partial discharge — per module
NN EIE Thermal & Mechanical Data
B B 1t B
Symbol Explanation Value Unit
T L
fl'ii]ﬁlﬁéi\‘ti%heatsink 33.0 mm
JT& o B
Creepage distance ERTE S
. . 33.0 mm
Terminal to terminal
s -~ E A
'll'ﬁeiniﬁfé‘lnfheatsink 20.0 mm
A AR
Clearance T
AR IR . 20.0 mm
Terminal to terminal
R y =P
AEXT I AL IR 2 ~600

CTI (Comparative Tracking Index)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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EEEEEFM  Product Datasheet AN Ver 22. 11
BAH B R Thermal & Mechanical Data
iR SRR M 2% R/ME | WBME | RORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 53 #4
Runo-c) 168t Thermal resistance — IGBT 9.7 K/ kw
. TR T
Ri-c)bote | pormal resistance — Diode 16.0 | K/kw
A A FHIGBT) %% 7156 5Nm, T IwW/m-K
Rinc-HieeT | Thermal resistance — Mounting torque 5Nm, 5.6 K/ kW
case to heatsink (IGBT) with mounting grease 1W/m-K
Ffih 4B (Diode) %774 5Nm, TR 1W/m-K
Rinc-H piode | Thermal resistance — Mounting torque 5Nm, 8.5 K/ kW
case to heatsink (Diode) with mounting grease 1W/m-K
T, AR IR IGBT &)1 (IGBT) -40 150 °C
Vi op ; R : i A .
Operating junction temperature | —jg 453 H-( Diode ) 40 150 °C
e vE
Teg AR -40 150 | °C
Storage temperature range
ZREEN - M6
} 5 Nm
Mounting - M6
LRSI L% B - M4
M . . 2 Nm
Screw torque Electrical connections - M4
L% HLZEH - M8 10 Nm
Electrical connections - M8

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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RFFIEE

HCGM1600N3SM33-TSA000
B IGBT #i4k Single Switch IGBT Module

Electrical Characteristics

FrIEREAI B, B Te= 25 °C

Tc= 25 °C unless otherwise stated

Ginc) SRR A wAME | MAUE | mKME | #A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee = OV,Vce = Vces 1 mA
R A R R
| Vee =0V, Ve =V Tc=125°C
CES Collector cut-off current & P TCET YRS TC 9 mA
VGE = OV, VCE = VCES: TCZISO °C 150 mA
B
lces el it Vee = £20V, Vee = OV 1 pA
Gate leakage current
Vee @) W ST R O lc = 60MA, Ve = Ve 550 | 610 | 6.70 v
Gate threshold voltage
Vee =15V, Ic = 1600A 2.20 2.60 \%
) S HRU - B L P
Vce (sat)( ) Collector-emitter saturation | Vee =15V, Ic = 1600A,T,;= 125 °C 2.65 \Y
voltage
Vee =15V, Ic = 1600A,T,;= 150 °C 2.80 \%
— kA N N
2 — IR FLAL LR DC 1600 A
Diode forward current
— fp 45 I y
lem f*& B 1F ) 5 A2 AR FLAL tp = 1Ms 3200 A
Diode peak forward current
Ir = 1600A, Vee =0 2.15 2.55 \%
* - "S& N
VD EIERIE Ir = 1600A, Ve = 0, Ty; = 125 °C 2.55 v
Diode forward voltage
Ir = 1600A, Vee = 0, T\j= 150 °C 2.65 \%
T\,]' = 150° C, Vcc = 2500V,
S LA Vee<15V, t,<<10us
| T v P W
s¢ Short circuit current Vcgmay = Vees— L xdirdt, 6500 A
IEC 60747-9
TR 1.(*1) FRiZSEIAR S o B RS T (*1) indicates it is measured at the auxiliary busbar terminal),
Note: 2.(*2) Fom LRI E I E Lece ((*2) indicates L is the circuit stray inductance plus Lscg).

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B IGBT #i4k Single Switch IGBT Module

FREIEFAM  Product Datasheet BZS Ver 22.11
H4FIEE Electrical Characteristics
BAERE =B, S Te= 25 °C Tc= 25 °C unless otherwise stated
iR SH AR %M BMA | #AEUE | BOKME | AT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
A I
Cies i\ . Vce = 25V, Vge = 0V, f = 100kHz 384 nF
Input capacitance
M5 B 17
Qs Gate charge 15V 212 uc
S AR L2 _ _ _
Cres Reverse transfer capacitance Vee = 25V, Vee = OV, 1= 100kHz 0.26 nF
L e
L
SCE Module inductance ! nH
MRS LR BB, - A
Rcc+ee Module lead resistance, 0.2 mQ
terminal-chip
Rant P S AR R B 12 o

Internal gate resistor

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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B (E Electrical Characteristics
e BRI MR A% 1 BoME | s | sk | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 705
ST FEIR B[R] _ o
o | 1y -off delay time Ty=125°C 755 ns
lc =1600A, ij: 150 °C 780
Vee = 1800V, Ty=25°C 295
1 VGE = ilSV,
ts TB%HTIE] Re(orr) =8.2Q), Ty=125°C 630 ns
Fall time Le= 70nH
dv/dt =1700V/ps, Ty=150°C 720
(Ty=150°C). Ty=25°C 1700
N
Eore | SWIHUAE Ty= 125 °C 2160 mJ
Turn-off energy loss
Ty=150 °C 2430
Ty=25°C 430
T8 ZE AR B[R] _ .
o) | Tyrm-on delay time Ty=125°C 460 ns
IC =1600A, ij: 150 °C 460
Vee = 1800V, Ty=25°C 200
1 VGE = il5V,
tr é:ﬂ'ﬂjlﬁj RG(ON) =1.0Q, ij: 125 °C 205 ns
ise time L= 70nH, - -
di/dt = 5300A/s, Ty=150°C 210
(Ty=150°C). Ty= 25 °C 2400
Eoy | TABHIRE Tj= 125 °C 2660 mJ
Turn-on energy loss
T,= 150 °C 2830
. . Ty=25°C 1120
U R YRS P K
Qr Diode reverse Ty=125°C 1310 ucC
recovery charge T,= 150 °C 1400
" \ - Ty=25°C 2080
SRS | 00 !
y (Tu= 150° C). T,= 150 °C 2000
" ) Ty=25°C 940
R IR I TR ARE k
Erec Diode reverse Ty=125°C 1170 mJ
recovery energy Ty= 150 °C 1300

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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HCGM1600N3SM33-TSA000
B RY IGBT #i4k Single Switch IGBT Module

3200 7 3200
Ty=25C T,=150C /
Ve = 20V Ve = 20V
2800 |--- - Ve s 13v / . 2800 |----- ves- v /
—— — Ve = 10V -.-“ —_——— Vg = 10V
————— V=9V / e —_———— Vee= OV
2400 o 2400 /
2000 2000
< <
- 1600 T 1600
S 0
1200 1200
800 800
400 400
0 0
0 0 1 2 3 4 5
Vce - [V]
3. IGBT % i RFPE LAY I 28, 1= (Vie) K 4. 1GBT it R PR S AR T 28, fe= f (Vee)
Fig.3 Typical IGBT output characteristic, Ic=f (V) Fig.4 Typical IGBT output characteristic, /c=f (V)
3200 3200
2800 2800
2400 2400
2000 2000
< <
" 1600 ~ 1600
S NS
1200 1200
800 800
400 400
0 0
0 1 2 3 4 5 5 6 7 8 9 10 11 12 13 14

Vce - [V]

Vee - [V]

5. 1GBT fiy HAFHE ML B 2R, Ie= f (Vee)
Fig.5 Typical IGBT output characteristic, Ic=f (Vcg)

6. IGBT A&kt SR 2%, Je=f (Vee)
Fig.6 Typical IGBT transfer characteristic, Ic=f (Vge)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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9000 14000
Eorr Ty=125°C Eorr Tyi=1251C
—— — Eorr Ty=150C —— — EorrTy=125C
------ T,=125C == === Eon,TyF125C
8000 —_—— Eg:‘,}‘,j:iSS"C ,/. 12000 | — ~— Eg:;w!:isgt
Vce =1800V / . Ve = +15V .l
7000 | vee = 215v . Ic =1600A |
Ra(on) =1.00 ’, Ve =1800V /
Re(oFF) =8.2Q / . 10000 ;
6000 /'
1 1 I'
= 2
G 4000 & 6000 /
/
3000 /
4000 7
2000 A A
/ //
2000
1000
0 0
0 800 1600 2400 3200 0.1 1 10 80
Ic - [A] Re - [Q]
7. IGBT FFRHTRE SR 128, Eou=f (Ic), Eor= f (1) 8. IGBT JFRHFEMAL 2K, Eon=f (Ro), Eorr=T (Ro)
Fig.7 Typical IGBT switching energy, Eon=f (Ic), Eosi=f (Ic) Fig.8 Typical IGBT switching energy, Eon= f(Rg), Eofi= f (Rg)
4000 5000
——— — Ic - chip Cies f=100kHz
Ic - module ——— = Coes Ty=25C
s00 m—m™ ™0/ ™ ™ ™™ - Cres
1000
3200 | S
2800 | \
100
2400 | L
< T
< 2000 — .
© | O ol ™~ ~
1600 | : — — ]
1200
800 1
400 [Ty=150C f | e
Reorm=820 ...t 1 | e
Vgg = +15V
0 0.1
0 1000 2000 3000 0 20 40 60 80 100
Vce - [V] Ve - [V]
9. 1GBT M % 4 LAEIX, I = f (Vee) 10. LRI Hh 2R, C= f (Vee)
Fig.9 Reverse bias safe operating area of IGBT, /c = f (V) Fig.10 Typical capacity characteristic, C=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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15 3200
Vce=1800V
Ic=1600A
1257 2800
10
2400
5
2000
> —_
— <
w O ~ 1600
O LL
< u
1200
-5
800
-10
400
-15 0
0 4 8 12 16 20 24 0 1 2 3 4
Qg - [MC] Ve - [V]
11, WA E AR U B 22, Ve = (Qo) 12. FRD fy tHARFPE M 28, 1 = F (V)
Fig.11 Typical gate charge characteristic, Vge=f (Qg) Fig.12 Typical FRD output characteristic, I =f (V)
2000 2000
Erec Ty=125°C Erec Tyj=125C
= Epec, Tyj=150C = Erec,Tyj=150C
Ve =1800V Ve = +15V
Ve = £15V IF =1600A
1600 | Reom =1.00 1600 | Vce =1800v
— 1200 — 1200
Lyl el
E E
8 8
W 800 W 800
400 400
0 0
0 800 1600 2400 3200 0 2 4 6 8 10
Ir - [A] Re - [Q]
B 13. FRD AR EARFE IR 2R, Eoc=f(lr) Kl 14. FRD AR EARFEIAIMNZR, Eroc=f(Re)
Fig.13 Typical FRD switching loss E.ec, Erec=f(IF) Fig.14 Typical FRD switching loss E,ec, Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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3600 100
T\=150C Z IGBT
— — Z;, Diode
3200
2800
2400 —
=
<
z 2000 X
= 1600 @
N
1200
0.1
800
IGBT Ri(K/KW) 123 224 618 005
400 5(ms) 3.46 37.91 272.05 1969.6
Diode Ri(K/KW) 247 458 882 0.14
g(ms) 3.41 37.69 2451 1210.97
0 0.01
0 1000 2000 3000 3500 0.001 0.01 0.1 1 10
Vg - [V] Time [s]
Bl 15. FRD i 224 TAEIX, fy = f (VR) 16. BERSHABHPIHILL, Zingo) = F (tp)
Fig.15 Reverse bias safe operating area of FRD, /,, = f (VR) Fig.16 Transient thermal impedance, Ziy.c) = f (t,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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61.5+0.5
18+0.2
O o _ \
ol o
;3‘ —+
N
15010
114£0. 8
5740.2 28.310.5
HREALE 6
ﬂ:=ﬂ 98.9540 ;E} S H Screwing Depth Max16
10.15£0.3
7 ‘ 5
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5 i 7{“ | F
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— + — e ] _
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| o~
3xM4 Fan) s d el
j W gr L"L{:
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"
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HE Weight: 770 AP YZER Module outline code: N
g g

K17 EEHSPRSE
Fig. 17 Module outlines

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

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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jatils

Terms and conditions of usage

(1) The product information in this datasheet are intended for use by technical personnel. Due to the diversity of product applications, the
information contained in this document can only be used as a general guide, the application applicability cannot be guaranteed in some special
applications. It is recommended that users do the assessment of the application applicability before applied. If users need additional product
information and help, please contact our sales or technical support.

(2) Some product data in the datasheet of this product are the typical values, the actual factory testing data may deviate slightly from typical
values, but our company guarantees that these deviations will not affect the normal use of the product. If the product information changes, our
company will promptly amend the datasheet, please keeps your attention to product information changing in our company website.

(3) If there are special requirements for the product, or apply it in special industries (such as aerospace, medical, life support, etc.), we strongly
recommend that to perform joint application risk and quality assessments, get the quality agreements.

(4) During the application, if the working conditions are beyond the limitation of temperature, voltage, current or safe operating area of the
product defined in the product datasheet, our company cannot guarantee the reliability of the product.

(5) When the products are in use, it is strictly prohibited to touch. After power off, to ensure that there is no residual charge and the products
have been cooled before they can be touched. And all operations must be under ESD protection measures.

(6) We annotate datasheet in the top right hand corner of the front page, to indicate product status. The annotation “Preliminary” indicates the
product design is complete and final characterization for volume production is in progress, the product information in the datasheet is currently
can be referenced, but some details may change in the future. There is no annotation indicates the product is capable to produce in batch

quantity.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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