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NI1500S33H2K1

3300V 1500A IGBT #81k, HEF 3, A B &R e
3300V 1500A IGBT Module, H Package, with FWD

4% 5 Features
- RImMERE

Low VCE(sat)

© BEEM
High Robustness

- BN
High Reliability

© FRUEHEE
Standard H Package

* I'T/Egzgfn%-rvj(op) =150°C
Junction Operating Temperature: 150°C

Kz A Applications
o BN

Smart Grid c c ¢
o BRIETINA 4R SVG
Static Var Generator, SVG
c ESRSE
Traction Drives
= G
EO i

© EBALIRED

Motor Drives

E E E
% AKX E B Maximum Rated Values™!

B3 Parameter Sﬁ?ol Corﬁiﬁons %f value 4T Unit
£ HIR-% SR JE Collector-Emitter Voltage Vs Vge=0V,T,;=25°C 3300 v

£ 58 {58 3% DC Collector Current le T=100°C,T,;=150°C 1500 A

£ B IRIE{E 7 Peak Collector Current lem t,=1ms 3000 A
k- % 544% B £ Gate-Emitter Voltage Vees 420 Y
BFEENINFE Total Power Dissipation Poot T=25°C,T,=150°C 16 kw

N E IE 15 T 5% DC Forward Current I 1500 A
IE[EIE{E R 37 Peak Forward Current lerm t,=1ms 3000 A

.. N V.=0V,T,=150°C
SRIBER R Surge Current | R - 13500 A
FsM t,=10ms, half-sinewave

V=2500V,V ey crip <3300V

IGBT4ZB&if & IGBT Short Circuit SOA tosc VeeS15V,T, €150°C 10 us
= 458 Maximum Junction Temperature Tojiman) 150 °C
T {£45;8 Junction Operating Temperature Tojion) -40~150 °C
IR1E;8 & Case temperature T 40150 oC
1718 FESE F Storage Temperature Tee -40~125 °C

*LRIEIEC 60747, RAFUEERPEERMEMRGHNF DR
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IGBT4F{IF{H IGBT Characteristic Values™

B4 e #r Hifd Value By
Parameter Symbol Conditions Min. Typ. Max. Unit
EHR-ZHEHRRETHFEE _ _ _oco
Collector-Emitter Breakdown Voltage Vierces Vee=0V, 1c=10mA, T,;=25°C 3300 v
ij=25°C 2.45 2.95 \%
SHER-ZHEREMBEES _ _ _1oco
Collector-Emitter Saturation Voltage Veegay 1c=1500A, Vee=15V T,=125°C 3.10 3.60 v
ij=1500C 3.30 3.80 \%
T,725°C 1 mA
SHIR- KRB ER _ _ e
Collector-Emitter Cut-off Current lees Vee=3300V, V=0V T,=125°C 15 40 mA
T,7150°C 25 mA
K- % ST R R R 0
Gate-Emitter/Leak;}ge Current lees Ves=0V, V=20V, T,=125°C -500 500 nA
WR- % ST FF BB & 0
Gate-Emitter Threshold Voltage Vet 1c=240mA, Vee=Vee, T,;=25°C >8 6.8 78 v
@iﬁ% E&‘ige Qg 1:=1500A, V(;=1800V, Vg =-15V~+15V 6.5 uc
LN R
Input Capacitance Cies 153 nf
MBR 0
Output Capacitance Coes V=25V, V=0V, f=200KHz, T,;=25°C 12 nF
REEHER c 3 nE
Reverse Transfer Capacitance res
R B iR & B
Internal Gate Resistance Raine 0.8 Q
T,=25°C 600 ns
FFiB ZER B /8] _1oco
Turn-on Delay Time Laton) T,=125°C 660 ns
T,7150°C 680 ns
T,=25°C 260 ns
N 1.=1500A
EFteEd(E c ‘ 0
Rise Time t, V=1800V, T,=125°C 290 ns
Vge=£15V, Iy
Reon=1.00, T,=150 300 ns
Eeoﬁg-os% T,725°C 1700 ns
=330n
¢ W TR B ge ’
f&ﬁiﬁ’%ﬁ[ar tygor) Ls=150nH, T,7125°C 1850 ns
urn-oft Delay Time Inductive Load
TVJ-=1500C 1900 ns
T,=25°C 1000 ns
N\ i \ M
gﬁﬁ?:}'? t; T,=125°C 1200 ns
T,7150°C 1500 ns
*2 IGBTHHE{E 1% MIEC 60747-9
*3 Vg B A E
o P —
NITSO0SI3HZKI A1 2112 NAR | SBSmSRAS]
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IGBT4F{IF{H IGBT Characteristic Values™

B4 e #r Hifd Value By
Parameter Symbol Conditions Min Typ Max Unit
T,=25°C 1600 mJ
e 1.=1500A
FHBHFE c ’ oo
Turn-on Switching Energy Eon zCEiisgiy’ Ty=125 C 2000 m
GE- T , 1N
Re. =1.00, T,=150°C 2200 mJ
(R;Goff;;'OSQFI T,725°C 2100 mJ
S 4S ge™ nr,
REPFE Eui Ls=150nH, T,=125°C 2500 m
Turn-off Switching Energy Inductive Load )
T,=150°C 2700 mJ
FEERER | VgeS15V, t,,<10ps, V=2500V, T,;=150°C 6500 A
Short Circuit Current sc Veem cup<3300V
*2 IGBTHHE{E 1% MIEC 60747-9
IR E WL {E Diode Characteristic Values™
% e H4 Hifd Value By
Parameter Symbol Conditions Min Typ Max Unit
T,=25°C 2.10 v
IEI’EJ EE,}:T'LM _ _ o,
Forward Voltage Vi ;=1500A T,7125°C 2.30 v
T,=150°C 2.30 v
T,=25°C 900 A
REWRE BT _1oco
Reverse Recovery Current e 17125 C 980 A
TVJ-=150°C 980 A
T,=25°C 980 uc
a] Mk bz _
RERERE Q, ;=1500A, T 2125°C 1370 e
Reverse Recovery Charge V=1800V, v
dig/dt=-2500A/ps, ij=150°c 1500 uC
V=15V,
Reon=1.00Q, T,=25°C 2.95 us
R IEPRE B jE] L=150nH, —
Reverse Recovery Time ter Inductive load T,=125°C 4.40 us
TVJ-=150°C 4.95 us
T,=25°C 1060 mJ
I =k
R RS T Erec T,7125°C 1600 mJ
Reverse Recovery Energy Loss i
TVJ-=150°C 1700 m)J
*3 ZIREHHEE B MIEC 60747-2
*AVAE A E
NIS00S33H2K1 AT 3/12 NAR | Bl SEASRAS
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#3451 Package Properties™

. val
S8 we St Bl Vaua pa
Parameter Symbol Condition Min. Typ. Max. Unit
IGBT £5-F5HABH N
IGBT Thermal Resistance: Junction to Case Ren &MIGBT/per 1GBT 0.0078 KW
TIRE ST AN e ;
Diode Thermal Resistance: Junction to Case Ran-o &P 4RE/per Diode 0.016 KW
GBS it # B N 49/ NIGBT/per IGBT 0.009 W
IGBT Thermal Resistance: Case to Heatsink th(C-H) ISR REN ease=IW/(MeK) ’
TR E AR R & 1R /per Diode 0.018 K/W
Diode Thermal Resistance: Case to Heatsink th(C-H) ISR REN ease=IW/(meK) ’
20 2T R
EELT & Vi RMS, f=50Hz, t=60s 6000 v
Isolation Voltage
REMEELEE
: = <
Partial discharge extinction voltage Visa RMS, f=50Hz, Qzp<10pC 2600 v
i 2B eE Terminal to 2 mm
RN y Heatsink
) I
Clearance Distance ¢ 37 B3 F Terminal to 19 o
Terminal
5 B Termi
,:Zisélrjﬁﬁlﬁ% Terminal to 33 mm
B =
g&iﬂaﬁf Distance der sl s
pag i F 2 3%+ Terminal to 32 mm
Terminal
3 2” E o= B ¥
LEPSEEL NSt cTl >600
Comparative Tracking Index
A £ B R A~ ;
Module Stray Inductance L ce MR per Switch 80 n
HREI LM N o
Module lead Resistance, Terminal to Chip Recee HMHH/per Switch, Te=25°C 0.12 ma
" )
%g&_—t%ﬂ[,mﬁ%, Baseplate to Heatsink, 4.0 6.0 Nm
s [ .
ﬁgﬂgg M K im T &%, Power Terminal, 3.0 10.0 Nm
Mounting Torques M8
=R Tl .
1'\7;5%¥§§, Power Terminal, 20 3.0 Nm
BHRES
Module Weight G 1400 8

*5 Ef 24538 M IEC 60747-15. IEC 60270

NI1500S33H2K1 A1
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o M SR BY fh 2% R R dh 2%
Typical output characteristics,chip level Typical transfer characteristics,chip level
3000 3000
VCE: VGE
2500 2500
2000 1 2000 1
< 1500+ < 1500+
o o
1000 1 1000 1
500 500
0 T T T T 0 T T T T
0 1 2 3 4 5 5 6 0 1 12 1
Vee V]
o L A 1 S R 2% o L A1 SR ol 2%
Typical output characteristics,chip level Typical output characteristics,chip level
3000 3000
2500 2500
2000 1 2000
< 1500+ < 1500
o o
1000 1 1000 1
500 500
0 0
0 0
NI500S33H2K1 AT FABHEEGIESER S
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FXRBFESEBRBRXARMZL
Typical switching energies per pulse vs.
collector current

FFXRIRFESHHRE PEX R fhZk
Typical switching energies per pulse vs.
gate resistor

11

12 14
V. = 1800V 13 | | V. =1800V
cc 12 | | 1.=1500 A
109 |R,,,=1.0Q
con = - 11 | | Cee =330 nF
Reorr = 1.5Q V__ =#15V E
_ ’ 10 GE on
g | Coe =330nF ’ L= 150 nH ,
= Vg = #15V _
we L, =150 nH D 8
507 w7
w 5
u° 6
4 5
4
3
2 -
—T,=125°C 2 s
- o T = 150°C L —T,=125°C
- - - T,=150°C
0 T T T T 0 T T T T T T T T T T
1000 1500 2000 2500 3000 0 1 2 3 4 5 6 7 8 9 10
I [A] R, [Q]
FrXEHE SRBIRE R TR L% FF < B[] S5 M AR B B 5K 3% i 2%
Typical switching times vs. collector current Typical switching times vs. gate resistor
10 10
td(oﬁ) d(off)
tt td(on)
w1 w
& td(on) & tf
$ V= 1800V 28 t
- cC "'.‘_ f
= Rom =100 E V.= 1800V
§ 011 Ro= 150 = ;= 1500 A
- Cye= 330 NF V=45V
V.= 15V T,=125°C
T,=125°C L= 150 nH
L, = 150nH C,.=3300F
0.01 T T T T T 0.1 T T T T T T T T T T
0 500 1000 1500 2000 2500 3000 0 1 2 3 4 5 6 7 8 9 10 1
R.[Q
I.[A] o[
NI1500S33H2K1 A1
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1% 8] B A4 i 2% RIERETHX
Typical capacitances vs. collector-emitter Turn-off safe operating area (RBSOA)
voltage
1000 25
Vee=0V Ve 2500V, T,= 150 °C
fosc = 200KHz V. =#15V, R =150, C,.=330nF
Vipee = 50MV C.. 20 '
|
100 !
|
154 ,
=~ 1
T 3 !
A 2 !
) 0es 9 10 1
104 !
|
1
0.5 1
- |
C.. quule |
— chip |
1 T T T T T T 00 T T T T T T !
0 5 10 15 20 % 30 35 0 500 1000 1500 2000 2500 3000 3500
VCE [V] VCE [V]
NI500S33H2K1 A1 R EECAISIR AT
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ZARE IE ) 1 2%

Typicial diode forward characteristic,chip level

3000

RERERFESEERERAFR L
Typical reverse recovery characteristics vs.
forward current

3000
V. = 1800V
2500 2500 | Vee =15V
Ry, =100
Q Cq. = 330nF E.
2000 2000 L= 1500H
07
— 1500 < 1500
< 1500 = 1500
- 5
1000 é 1000 -
%
500 500 -
—T,=125C
- - T,=150C
0 T T T T T 0 T T T T T
0.0 05 10 15 20 25 30 0 500 1000 1500 2000 2500 3000
Ve [V] I[A]
R R E Rt SR B BE 5K 3R i 2% RERERFESdi/dtX R H%
Typical reverse recovery characteristics vs. Rg Typical reverse recovery characteristics vs. di/dt
1800 : ‘ ‘ 2500
—E T=125C —=T,= 125°C
ree’ -+ T,=150C
1700 % ---E_.T,7150°C] i o) G
. ‘ 2000 g § g v
Bk AT S S S
— . jo)l
1600 N ‘ o& % (ﬁ, é’ g A f- .,
: o . R
— 1500 > _ 100
p) S o <
E ~._ 150°C =
1400 T 5
u \ ~ 4 E 1000
1300 ~_ . <= 1800V
1200 lp=1500A ™ o ! ILF: 11550(? Al\-l
i - T~ o= UM
VCE‘ 180‘0\/ C..=330NF
1100 T T 0 T T T T T
1 2 3 4 5 6 1 8 9 1 0.0 0.5 1.0 15 20 25 30
difdt [KA/us
R[] [kA/ps]
NI1500S33H2K1 Al
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BEZSHBE ST B2k
Therimal impedance vs. time
01
Analytical function for transient thermal impedance:
n
_ E ' —t/7;
Zth(j—c) (t) = Rl(]_ —e 7’)
a i=1
0
)
= i 1 2 3 4
3 13-
- — |Ri (K/IKW) | 4.840 1.879 | 0.885 | 0.232
o
i 21 4 (me 167.060 | 18.908 | 2.033 | 0.045
N 164 .
wi |Ri (K/kW) | 10.616 | 3.083 | 1.146 | 0.356
2| xi (ms) | 121520 | 12.149 | 1244 | 0031
1E-5 T T .
1E-3 0.01 01 1 10
t[s]
Z& TR Z1RE (SOA)
Safe operating area diode
3000 + V,.$2500V
T,=150°C
2500 - L,= 150 nH
2000 A
<
"~y 1500
1000
500
0 T T T T T T
0 500 1000 1500 2000 2500 3000 3500
Vv [V]
NI1500S33H2K1 A1l LU= GN=
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®EE 79 7 79

HERT

Screwing Depth
Screwing Depth 615+03 61.5+03 Max. 16

Max. 8 13 |
G S e

190 £05
295205 _ 1714 0.15
570.1

15202
140+ 0.5
124+0.1
4002

o
NoHo
5|0 ®

o

N
L 280+05 | blStﬂ.Z )’

3804 41.25+02 4
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{&1TiC FRevision History

BRZVersion H #fiDate #iiADescription
AO 2022-08-02 IETC AR
Al 2024-03-14 BT E
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EERT

AHEPTR YRS B LE AR SR A SR K4S E RRM L ARIE (RER
IE) o BB TR EMNEEES., RSB TR ERER/SIERTXT
7N 7T EAE B L A AR HE R KBEEARILESETE, S8RERRTERNMRE
EA 58 =TT AR A RIE S R RLHERR

BEoh, AR EEESIUR T E P BT A E AN X SHE P EFERT
BERAFEBARSE AN TR MmN AP AXMEERE R, JeMink.
ARXHEFENEENHET T UEARZFINNARCER. BFBIHRARRIE XS T~
%iéﬁﬁ?ﬁﬁ%%&%ﬁ%ﬁﬁ%&%ﬁ%ﬁiﬁ$%%ﬁ%%§%§ PBETTIR
P
?%F%\&ﬁ\ﬁﬁ%%ﬁ%#u&ﬁ%%ﬁ—ﬁﬁﬁ,%ﬁ%%ﬁﬁﬁ¥%¢ﬁ@%
S/ IR

HTRARBE~RUREESERRYR. T 7T HZFVURNEXE, BRABRRKESHE
BRFTELE.
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