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4500V 2000A IGBT 18R, £ %, NEEZRATRE

4500V 2000A IGBT Module,Press Package, with FWD

4% 5 Features

+ 4500V FEMER 78 1E S
4500V Planar Gate & Field Stop Structure

Se%M
High Robustness
c BUREM
High Reliability
- ERERHK
Positive Temperature Coefficient
. BERTE
High Short Circuit Capability

Rz F Applications
c EMERWE
HVDC flexible system
c BEXSH

Offshore wind power generation

] "3 &
C (5REE1R) E (% §1h)
o

o
(H4R) G AE(3#EN & 511R)
R AZEE Maximum Rated Values*!

, TS 4 -
S# Parameter Symbol Conditions #{& value | 4 Unit
S %-%& 5fHR B & Collector-Emitter Voltage Viees Vge=0V,T,=25°C 4500 v
£=E8 #2837 DC Collector Current I =100°C,T,;=125°C 2000 A
E= e FRIE{E BB 3% Peak Collector Current lem t,=1ms 4000 A
WHR-% 511% 88 £ Gate-Emitter Voltage Vers 420 v
SBFEBINAE Total Power Dissipation Peot T=25°C,T,;=125°C 20800 W
FE 1 ) T8 7% DC Forward Current Ie 2000 A
1F (@& {& B 7% Peak Forward Current lerm t,=1ms 4000 A
NN Vg=0V,T,=125°C
N=N iy R 7 d
SRSEER A Surge Current lesm £ ~10ms,half-sinewave 14000 A

R, o Vec=3400V,V ey cpp<4500V
IGBT4G}& i & IGBT Short Circuit SOA tose Vep<15V,T, £125°C 10 s
RS 258 Maximum Junction Temperature Tyjimax) 125 °c
T {£%5;8 Junction Operating Temperature Toitop) -40~125 °C
IFEER FE Case temperature Te -40~125 °c
178 E S5l Storage Temperature Tog -40~70 °c
2% & }7Mounting force Fu 60~75 kN

*11RYRIEC 60747, RAMEER ML ERIHEMRHA KA
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IGBT4H{IF{H IGBT Characteristic Values*2

¥ #e St #fg Value B
Parameter Symbol Conditions Min Typ Max Unit
EHIR-ZHERREEFEE OV | < —yE9
Collector-Emitter Breakdown Voltage Viences V=0V, Ic=10mA, T,;=25°C 4500 v
SRR SRR v 2000, V<15V T25C 270 | 305 ] v
_ B . CE(sat) c™ » VGE™
Collector-Emitter Saturation Voltage T =125°C 3.35 3.85 v
y . .
SRR SRR | V4500, VOV T25C I
Emi ~ CEs cE™ » VeE=
Collector-Emitter Cut-off Current T =125°C 15 100 mA
V)
MR- & SRR A _ _ P
Gate-Emitter Leakage Current lees VeemOV, Vee=+20V, T,=125°C -500 500 nA
k- & ST FF BB E _ _ o
Gate-Emitter Threshold Voltage Vet 1c=320mA, Vee=Vee, T,=25°C 6.7 77 v
A% B8 T _ _ —qEy~
Gate Charge Q. 1c=2000A, Vz=2800V, Ve=-15V~+15V 10 uc
BWABR
Input Capacitance Cies 213 nf
WHBER _ v e I
Output Capacitance Cove V=25V, V=0V, f=500kHz, T,=25°C 15.3 nF
REEHER c 47 nE
Reverse Transfer Capacitance res ’
ME RS A ) .
Internal Gate Resistance Gint
FFi® FE3R B ja) . T,=25C 1100 ns
Turn-on Delay Time dlon) T 2125°C 900 ns
V)
et . T,=25C 400 ns
. . T
Rise Time ij=125°C 450 ns
1c=2000A,
WA R ) . xcfzglo;)/, T,=25C 3800 ns
Turn-off Delay Time dloff =15V, _19c0,
R 180, T,125°C 4100 ns
A Reor=8.20, e
—FB%HT“EH . Cg:=330nF, T‘/J 25°C 1200 ns
Fall Time f Ls=140nH, T,7125°C 1400 ns
Inductive Load
FRBIREE " T,=25C 14240 m)J
Turn-on Switching Energy on T 2125°C 15730 ml
V)
FWTIRFE . T,=25°C 6960 mJ
Turn-off Switching Energy off T 2125°C 8180 ml
V)
J, VorS15Y, t,:S1015, Vec=3400V,
Short Circuit Current lsc I/Vj_lzs 34500\/ 8400 A
CEM CHIP=
*2 IGBTH B2 MIEC 60747-9
*3 VB RS E
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& 454 {E Diode Characteristic Values*3

BH s 1t 2 Value LY
Parameter Symbol Conditions Min Typ Max Unit
FrEEE B T,=25C 2.60 \
Forward Voltage 1;=2000A
T,=125C 2.85 \Y
RERESRR T=25C 1620 A
Reverse Recovery Current o
v T,=125°C 1970 A
RiEkE By a 1;=2000A, T,=25°C 1750 uC
Reverse Recovery Charge " V=2800V, _19c0
V=15V, T,=125C 2700 uC
) Reon=1.80, eo
REREE Lo 40nH, T,725°C 4.0 us
Reverse Recovery Time Inductive load ij:125°C 51 us
RERE B ; T,;=25C 2350 mJ
Reverse Recovery Energy Loss rec o
¥ Enerey T,=125°C 3860 mJ
*3 ZR B A4S A M MIEC 60747-2
*AVAERSHE
24514 Package Properties™s
o 3 Val
¥ e St HH Value pa
L [\
Parameter Symbol Condition Min Typ. Max Unit
IGBT £5-F#4BH
IGBT Thermal Resistance: Junction to Case R 0.0048 K/w
TIRE H-FEHE
Diode Thermal Resistance: Junction to Case R 0.0091 K/w
IGBTHE A p Heatsink flatness :
IGBT Thermal Resistance: Case to Heatsink Rinicr Complete module area < 100 0.0011 Kw
um
— s
==y L . Rincrn Each submodule area < 20 um 0.0023 K/W
Diode Thermal ReS|stance: Case to Heatsink Roughness : < 1.6 pm
B iE‘ B ¥
*EXT/E%LE?E& cTI 600
Comparative Tracking Index
*5 f 45148 IEC 60747-15, IEC 60270
Y 4¥FE Mechanical Properties
S8 s 14 . Ay
Parameter Symbol Condition Min Typ- Max Unit
R~F LxWxH device clamped 237.3x235.1x28.7 mm
) . Typical
Dimensions device unclamped 237.3x235.1 x31.5 mm
RENCHEE according to IEC 60664-1
d 40 mm
Surface creepage distance 2 and EN 50124-1
=RESERK according to IEC 60664-1
d 23 mm
Clearance distance in air s and EN 50124-1
EHhEE
Module Weight G 3440 g
NI2000S45S2K1 3 N AR I iﬁ?l—‘EIEHFZ;_I
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e s BV th 2% LS Bl k2
Typical output characteristics,chip level Typical output characteristics,chip level
lc=f(V¢e), T,;=25°C
4000 — ; 4000 77
T-25¢C ; —V,_ =9V i
7 - - = v/
----T=125C , Vo1V
4 P e | R V=13V
3000 | % 3000 ||---—-y_=15v
/ -mem V=17V
e V=19V
2000 S/ =< 2000
'
1000 , ," , 1000 ,
// f
// /
P
/ 0 {
0.0051015202530354045505586.0 0 1 2 3 4 5
Vee [V] Ve V]
WA s B ph 2% FE X HRFE IGBT
Typical output characteristics,chip level Switching losses IGBT
lc=f(Vee), T,=125°C E=f(Ic), Vge=+15V, R,,=1.8Q, Rg.=8.2Q,
Cge=330nF, V=2800V
4000 | |
60 | Eon,125°C
- - -- Eoff,125°C /
3000 || 50 /
40
2000 =
8 30
c
S /
20 ]
1000 -7
10 e
0 o
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« I [A]
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FE K HFEIGBT FXEESRERBAXRAMLE
Switching losses IGBT Typical switching time per pulse vs.
VGE=+15V, IC=2000A,Cge=330nF,VCE=2800V collector current
160 10
140 RN
Eon,125C T~
———————— Eoff,125°C R e TS
120
3 | e
= 100 =
= o
(o] © N
L s0 g 1 T
= =) =
c P - -
0 60 s PR
3 .-
40 Pt a e td(on)
//’ ----tr
P e e e A N tf
B R - - td(off)
0 0.1 ‘ ‘
0 5 10 15 20 25 30 35 0 1000 2000 3000 4000
R.inQ I [A]
FRB Bl 5 1T1REBPHX R thZk RIFERETHK
Typical switching time per pulse vs. gate Turn-off safe operating area (RBSOA)
resistor VGE=+15V,RGoff=8.2Q,Tvj=125°C
100 5000
td(on)
----tr
4000
——IC,module :
g 10 ----1C,chip E
3 3000 !
5 — |
= < !
l;: _2000 :
o |
T ! :
1
1000 :
i
0.1 0
0 5 10 15 20 25 30 35 0 1000 2000 3000 4000 5000
RG [Q] v, V]
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ZHRE IE e fm R 2

Typicial diode forward characteristic,chip level

4000

REHREHFES “RERRXF ML

forward current

Typical reverse recovery characteristics vs.

‘ ‘ 4000
——VF,25C
----VF,125C L
3000 3000 /
—— Erec,125C
""""" Irm, 125°C
<
T _E
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; E
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VeIVl I[A]
= > S —_ facesd
R S TR B A R % “HERETHR
Typical switching energies per pulse vs. safe operating area diode (RRSOA)
gate resistor
7000
\ . —— R
3000 —— Erec,125C 6000
—————————— Irm,125C
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BESEPEH
Transient thermal impedance
ZthiC=f (t)
10
LT Analytical function for transient thermal impedance:
[ n
Z1m’Diude ‘! L = t/
L~ T -VT;
| Zpio®=Y R (1-e"")
. AN (J-¢) 1
8 Zﬂﬂ—c IGBT 1:1
a W d i
e ¥ / i 1 2 3 4 5
2 100 | Rein K/KW| 1.801 | 2.234 | 0.403 | 0.369
7
G}
% Tl =| =4ins | 0.581 | 0.059 | 0.006 | 0.001
£ /
% & | Riin K/kW| 3.614 3.958 | 0.803 | 0.727
N =]
= ;ins 0.584 | 0.059 | 0.006 | 0.001
10"
10° 10°? 107 10° 10

tins
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354

C (5REE1R) E (R511R)

o
(k) G AE(4# BN % 511R)
HERT
F4 AT B4
33 28,7 237.3
92. 6
i e |
r % T |
| T
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| | I —
| i T E
- ! _/ \_ =
e l—P o o ©] 1_“_1 7
L 5 & AR ) l%_%
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