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HCG2000S450S2K1

4500V 2000A IGBT 1518, £ HE, AELR_KE
4500V 2000A IGBT Module,Press Package, with FWD

4% 5 Features
4500V & HE LS \

4500V Planar Gate & Field Stop Structure ‘\_rf_d__----""
- EEE T
High Robustness \ -
\__‘,..--""' =
s SUEM "
High Reliability =
. ERERK
Positive Temperature Coefficient
© BERE N C (e im) E (&85
High Short Circuit Capability o
Rz F Applications I
. I
- RMEHE i 1
HVDC flexible system |
+ BLEXEH 'L_
Offshore wind power generation -
({li48) G AE(H R 5 AR
R AZIE{E Maximum Rated Values™
ms S %O Oz
e
S Parameter Symbol Conditions Value Unit
£0O#&-0O4H1&0O0O Collector-Emitter Voltage Vees Vee=0V,T,;=25°C 4500 \Y
£ 0O#&0O 5 DC Collector Current I T¢=100°C,T,=125°C 2000 A
&£ O#&IEDODO 5% Peak Collector Current lom t,=1ms 4000 A
O#&-0 5400 Gate-Emitter Voltage Vaes +20 \Y
O #£#2Th#E Total Power Dissipation Pt Tc=25°C,T,=125°C 20800 w
O EMI{EO R DC Forward Current I 2000 A
IEEMIEODO 5 Peak Forward Current lerm t,=1ms 4000 A
JRiAO R Surge Current Iesm VE=OV,TVJ-=125_°C, 14000 A
t,=10ms,half-sinewave
IGBT4Z it & IGBT Short Circuit SOA osc V=3400V,Vogy
cp<4500V 10 us
Ves15V,T,£125°C
iR Maximum Junction Temperature Tojmax) 125 °c
I EO:R Junction Operating Temperature Toion) -40~125 °c
O %R Case temperature Te -40~125 °c
#OREEO Storage Temperature L -40~70 °c
23 % F7Mounting force Fu 60~75 kN

*11RYRIEC 60747, HAHUEERASERIFERBRGALIF DS
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IHIITIO 1GBT Module|
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IGBT4F4E{E IGBT Characteristic Values™

| S8 e s #0 Value O
Parameter Symbo c ";.t. Unit
| onditions Min. Typ. Max. ni
S0®k-O5RRAOZEOO
Collector-Emitter Breakdown Vierice Vee=0V, Ic=10mA, T,=25°C 4500 \%
Voltage s
&0 #&-04R0OMO0 T,=25°C 270 | 3.05 v
Collector-Emitter Saturation Ve saty 1c=2000A, V=15V
Voltage T,=125°C 3.35 3.85 \Y
SE0O®R-OFRBEDO R _ _ T,=25°C 1 mA
Collector-Emitter Cut-off Current lees Vee=4500V, V=0V
ij=125°C 15 100 mA
O#&-O 5RO R = = =195
Gate-Emitter Leakage Current loes Vee=0V, Vee=t20V, T,=125°C -500 500 nA
O#&-O5&kFE00 _ _ 550
Gate-Emitter Threshold Voltage Ve 1c=320mA, Vee=Vee, T,=25°C 6.7 7 v
OO % Q 1c=2000A, V£=2800V, Vge=- 10 c
Gate Charge G 15V~+15V H
OAOR Ve=25V, Vge=0V, f=500kHz,
Input Capacitance Cies T,=25°C 213 nF
OOR
Output Capacitance Coos 15.3 nk
RROOOZR
Reverse Transfer Capacitance Cres 471 nF
REDO#&OE R 0 Q
Internal Gate Resistance Gint
JFHEZEOOO t 1c=2000A, ij=25°C 1100 ns
Turn-on Delay Time d(om) Ve=2800V, N
Vge=t15V, T,~125C 900 ns
E¥O0O Roon=1.80Q, T,=25°C 400 ns
Rise Time b Roor=8-20,
Cge=330nF, T,=1257 450 ns
Lg=140nH,
(EEOOO i Inductive Load T,=25°C 3800 ns
Turn-off Delay Time d(off)
ij=125°C 4100 ns
TEOO t ij=25°C 1200 ns
Fall Time f
ij=125°C 1400 ns
FEO £ T,=25°C 14240 mJ
Turn-on Switching Energy on
ij=125°C 15730 mJ
%0 5 £ T,725° 6960 mJ
Turn-off Switching Energy off
ij=125°C 8180 mJ
iz mbn | VeeS15V, . S10ps, Vo=3400V,
Short Circuit Current s¢ T,=125%C 8400 A
[*2 IGBTHFIE{E 18 MIEC 60747-9 Veem crip=4500V

*3 VcE(saz)fE HhSRE
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R &I {E Diode Characteristic Values™

B = 3 "
S8 wE s #0 Value O
Parameter Symb Conditi Unit
ol onditions Min. Typ. Ma ni
X.
*4 = ©
EmOO Ve |.=2000A T,725°C 2.60 \Y
Forward Voltage
T,=125°C 2.85 \Y
KAk g O R | I-=2000A, T,=25°C 1620 A
Reverse Recovery Current " Vg=2800V,
Vee=15V, T,=125°C 1970 A
Rgon=1.8Q, o
KAtk g O >0 T,=25°C 1750 uC
Q. Lg=140nH, ]
Reverse Recovery Charge Inductive load o
T,7125°C 2700 uC
RrAtk£00 T,=25°C 4.0 us
) t ]
Reverse Recovery Time "
T,=125°C 5.1 us
Rmtk g O# T,~25°C 2350 mJ
E )
Reverse Recovery Energy Loss rec
T,=125°C 3860 mJ
£ :ﬂﬁ%/iéién 602472
*AVAEATFE
H A 45 M Package Properties™®
¥ TE = #0 Value O
ESLs =
Parameter Symb s iz
I Condition Uni
o Min Typ. Max t"'
IGBT O-%=0OM K/
IGBT Thermal Resistance: Junction to Ring-c) 0.0048 W
Case
—#RE O-XOM K/
Diode Thermal Resistance: Junction to Ring-c) 0.0091 W
Case
IGBT#f2 O FR Heatsink flatness : K/
IGBT Thermal Resistance: Case to Rinic-H) Complete module area < 100 0.0011 W
Heatsink um
R Each submodule area < 20 um
- R & ARO[ ) Roughness : < 1.6 um K/
-DIds Thama Resishugs;,ase to Rue) 0.0023 N
eatsin
HEEFEERitage Properties cTI 600
Comparative Tracking Index
BH 5 ESLY . Oz
Parameter Symbol Condition Min Typ. Max Unit
R~t LxWxH device clamped 237.3x235.1 x28.7 mm
. . Typical
Dimensions device unclamped 237.3x235.1 x31.5 mm
FmEEOES d according to IEC 60664-1 40 o
Surface creepage distance @ and EN 50124-1
EEO0KOMK according to IEC 60664-1
Clearance distance in air d. and EN 50124-1 23 mm
BOSE=E
Module Weight G 3440 g
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Typical output characteristics,chip level

A0 I T T T T '
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Typical output characteristics,chip level
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o L M SR B h 2%
Typical output characteristics,chip level
Ic=f(V¢g), T,;=25°C
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Switching losses IGBT
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Eonl] EoM.]

td{on)triftdioff] [us)

FFRIFEIGBT
Switching losses IGBT
VGE=%15V,
IC=2000A,Cge=330nF,\VCE=2800V
160
140 /
Eon,1257TC
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Typical switching time per pulse vs. gate
resistor
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FXE i SRBRBAXRA ML
Typical switching time per pulse vs.
collector current
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RIpRETHK
Turn-off safe operating area (RBSOA)
VGE=%15V,RGoff=8.2Q,Tvj=125°C
SO0
A0
—— IC,module |
- - - - IC,chip !
3000 E
Z |
" 20m !
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—HREIEmREREHZE REREHGFE _REBRARBL
Typicial diode forward characteristic,chip level Typical reverse recovery characteristics vs.
forward current
A0 | | T 4000
——VF25TC N
----VF1257C N //__d_f-——
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Typical switching energies per pulse vs. safe operating area diode (RRSOA)
gate resistor
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BES#BE T
Transient thermal impedance
ZthJC =1 (t)
10'
] & Analytical function for transient thermal impedance:
7
2, Diode 1 4
~ -t't.
S H5(O=>"R (1-¢"™)
) 2 ot R.(1-¢
5 y Z,,,GBT =1
° A i 1 2 3 ) 5
& 4 /
2 4o ER.inK!kW 1.801 | 2.234 | 0.403 | 0.369
i
§ a =| tins | 0.581 | 0.059 | 0.006 | 0.001
B
g W R in K/kW| 3.614 | 3.958 | 0.803 | 0.727
N / =]
Sl gins 0.584 | 0.059 | 0.006 | 0.001
10"
10° 10° 10" 10° 10
tins
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