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4500V 3000A IGBT #1k, [£ 1% 3%, NBEZURRE
4500V 3000A IGBT Module, Press Package, with FWD

4% 5 Features

+ 4500V FEM K HE 1
4500V Planar Gate & Field Stop Structure
- BEiE
High Robustness N S
- BUHEHN - U
High Reliability - 5

N " =
- ERERH -
Positive Temperature Coefficient
| OEEEmE N C (SEEAR) E (%8110)
High Short Circuit Capability o

Rz A Applications

N |
- FEMERWSE |
HVDC flexible system |

|

- BEXEH
Offshore wind power generation e————- i - T
(H4R) G (A)E(Eﬁﬂbﬁﬁa‘*&)
% A X1 E{E Maximum Rated Values™!

S# Parameter an?ol Cof;iﬁ:ons #{E Value | BA{I Unit
B R-& SR [E Collector-Emitter Voltage Vees V=0V, T,;=25°C 4500 v
£ H AR E 37 DC Collector Current Ie T=100°C,T,;=125°C 3000 A
& B ARIE{E S 37 Peak Collector Current lem t,=1ms 6000 A
K- % 544% B8 £ Gate-Emitter Voltage Vees 420 Y
BFEBINAE Total Power Dissipation Prot T=25°C,T,=125°C 31200 w
FME 1F [3) T {88 37% DC Forward Current lp 3000 A
IE[EIE{EER 7 Peak Forward Current lermt t,=1ms 6000 A
SRIEEL 7 Surge Current lesu l/prfloovm-zw;;zfs;ge wave 21000 A
IGBT4EBK i} & IGBT Short Circuit SOA tse chEj:?/O;/J\S/iEZ% Ef(.{p.gsoov 10 s
RS 258 Maximum Junction Temperature Tojimax) 125 °C
T {£4578 Junction Operating Temperature Toiton) -40~125 °C
IfIE;S E Case temperature Tc -40~125 °C
1715 ESEEl Storage Temperature Tee -40~70 °C
23 & S1Mounting force Fu 90~130 kN

*1ARYRIEC 60747, JAHUEER PR ERIHERB AN FHBR
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IGBT}F{IF{H IGBT Characteristic Values™2

B e St #5fE Value s
Parameter Symbol Conditions Min. Typ. Max. Unit
SHER-ZHEHRRETHFEE _ _ _ro
Collector-Emitter Breakdown Voltage Vierces Voe=0V, lc=10mA, T,;=25°C 4500 v
SRR R SRR E v | 3000A V15V T,-25°C 263 | 305 | V
e - CE(sat) = y Vae=
Collector-Emitter Saturation Voltage s T,7125°C 3.35 3.85 v
SR REHRALLL SR | V4500V VOV T,725°C t|om
R CES CE™ » VGE™
Collector-Emitter Cut-off Current T,7125°C 20 100 mA
AR - & STAR IR ER 0
Gate—Emitter/Leakgge Current loes Vee=0V, V=220V, T,=125°C -500 500 nA
HR- & SR BB R 0
Gate-Emitter Threshold Voltage Ve 1c=480MA, Vee=Vee, T,,=25°C 6.7 77 v
gﬂiz& E&Ege Qg 1=3000A, V=280V, Vge=-15V~+15V 15 uc
BWABRR
Input Capacitance Cies 310 nf
R .
Output Capacitance Coes V=25V, V=0V, f=100kHz, T,=25°C 22 nF
Riafeins c . -
Reverse Transfer Capacitance res
A & % B BE R 0 a
Internal Gate Resistance Gint
_ i d(on)
Turn-on Delay Time ° T,7125°C 1000 ns
J:a'_f_HTJ.I*E—IJ X ij=25°C 580 ns
Rise Time ' T,7125°C 530 ns
1c=3000A,
ST SEIR B ) Ve=2800V, T,725°C 4250 ns
t —
Turn-off Delay Time dloff) Vee=£15V, _19E0
Rec =150, T,=125°C 5000 ns
Reori=6.8Q, eo
NOTERY T,=25°C 1040 ns
:ﬁﬁ'ﬂjlﬁl t Cge=330nF, :
all lime Ls=140nH, T,=125°C 1900 ns
Inductive Load
FiEiRE . ij=25 C 15800 m)J
Turn-on Switching Energy on ij=125°C 19300 ml
EHTIREE i ij=25°C 11400 m)J
. . ff
Turn-off Switching Energy ° ij=125°C 14300 ml
_ N V<15V, t  £10us, V=3400V,
=] By GE 7 ‘psc » Ve ’
?P:E%t%/:cbuit Current Isc T,=125°C 12600 A
Veem cuipS4500V

*2 |GBT characteristic values comply with IEC 60747-9

*3 Vg i the chip value
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— &1 {E Diode Characteristic Values™

% e %4t i Value B
Parameter Symbol Conditions Min. Typ. Max. Unit
e e T,725°C 2.70 v
FEmEBE/ " 1:=3000A -
orward Voltage T,2125°C 3.10 v
RERERR T,=25°C 1690 A
Reverse Recovery Current TVJ=125°C 2750 A
1;=3000A, o
REREBE Q V,=2800V, T,725°C 3000 uc
Reverse Recovery Charge di¢/dt=-2500A/s, TVJ=125°C 3950 uc
V=15V,
R e B i) Rgon=1.5Q, ij=25 C 1.80 us
Reverse Recovery Time Ls=140nH, _19c0
Inductive load T,=125°C 2.20 us
RIGRERE T,=25°C 4000 mJ
Reverse Recovery Energy Loss rec TVJ=125°C 6300 ml
*3 Diode characteristic values comply with IEC 60747-2
RS MIEC 60747-2
*4 Vi is the chip value
V. ASHE
35454 Package Properties™
¥ %s &t M Value ps
Parameter Symbol Condition . 11.
Min Typ. Max Unit
IGBT £5-FE#4pH
IGBT Thermal Resistance: Junction to Case R0 0.0032 K/w
“iRE B-mHE
Diode Thermal Resistance: Junction to Case R 0.0061 K/w
IGBTIZ fii#FH Heatsink flatness :
IGBT Thermal Resistance: Case to Heatsink Renic+ Complete module area < 100 0.0007 K/w
um
AR E R A R Each submodule area < 20 um 0.0015 KW
Diode Thermal Resistance: Case to Heatsink th(C-H) Roughness : < 1.6 um ’
LEPS D RN E et
. : CTI 600
Comparative Tracking Index
*5 Packaging characteristics comply with IEC 60747-15 and IEC 60270
$ 4458 MIEC 60747-15, IEC 60270
Y414 Package Properties
S #HS 14 . By
Parameter Symbol Condition Min Tye. Max Unit
R~F LxWxH device clamped 237.3x235.1x28.7 mm
. . Typical
Dimensions device unclamped 237.3x235.1 x31.5 mm
RECHIEE g according to IEC 60664-1 20 o
Surface creepage distance a and EN 50124-1
SHEESE R d according to IEC 60664-1 23 mm
Clearance distance in air s and EN 50124-1
BRES
Module Weight G 4180 &
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Ty R M LB o 2 L R M SR B i 2%

Typical output characteristics,chip level Typical output characteristics,chip level
Ic=f(Vce), T,;=25°C
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Typical output characteristics,chip level Switching losses IGBT

lc=f(Ve), T,;=125°C E=f(Ic), Vge=%15V, Rg,,=1.50Q,

o Rgos=6.8Q, Cge=330nF, V =2800V
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td(on),tr,tf,td(off) [us]
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FF X IAFEIGBT
Switching losses IGBT

VGE=%+15V, IC=3000A,Cge=330nF,VCE=2800V
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—REEEREREZE RekEHRES —REBRXRHEL
Typicial diode forward characteristic,chip level Typical reverse recovery characteristics vs.

forward current
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BRSIRBEH
Transient thermal impedance
Zth)C =1 (t)
= it Analytical function for transient thermal impedance:
L~
1’ n
Z,,., Diode PR -t/
<) | . tr,
o Z.,..(1)=> R(l-e7")
th (j-c) 1
w L1 .
8 / Z,,.,1GBT 1=1
[m]
- i 1 2 3 4 5
b 10° !
@ V4 | Riin K/KW| 1.200 | 1.490 | 0.269 | 0.246
z v ‘ 3
§ 7 - Tiins 0.581 0.059 | 0.006 | 0.001
£ g
) A|Riin K/kW| 2.409 | 2.639 | 0.535 | 0.485
N =
Q| 4ins 0.584 | 0.059 | 0.006 | 0.001
10"
10° 10* 10" 10° 10°
tins
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