FIREAFS

NARI-GEIRI Semiconductor

NI450B17E6K4

1700V 450A IGBT #8158, E6 £ 3, N B R RS
1700V 450A IGBT Module, E6 Package, with FWD

4% 5 Features

1700V JGREM K HE L 554

1700V Trench Gate & Field Stop Structure
© BiERmE

High Short Circuit Capability
o {RFFRIFE

Low Switching Loss

. BEHEMH
High Reliability
- IERERH

Positive Temperature Coefficient

Rz F Applications

° EE,X/JIL
Wind Converters
«  EBAfEsh

Motor Drives

© {EARRIEFNER

Servo Drives

« UPS &%
UPS Systems

IGBT, 1 3 88 /IGBT, Inverter
= AKX E{&/ Maximum Rated Values

&3] Parameter %S symbol #{E Value BT Unit
B IR- K SR EE Collector-Emitter Voltage, T,=25°C Vees 1700 %
£LE AR 7 DC Collector Current, T,=105°C, Ty 1,=175°C Ic 450 A
ELEB ARIE{E B 7 Peak Collector Current, t,=1ms lem 900 A
HiHR-%& 51#% B £ Gate-Emitter Voltage Vies +20 v
IGBTE A IIAE IGBT Maximum Power Dissipation, T,=25°C, T; 1,,=175°C Po 2500 W
IGBT4Z E& i 52 F 8] IGBT Short Circuit Withstand Time to 10 s
54558 Maximum Junction Temperature Ty, max 175 °c
T E%5;8 Operating Junction Temperature Ty op -40~150 °c
128 FESE [ Storage Temperature Range Tog -40~125 °C
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IGBTER 451 IGBT Electrical Characteristics (T,;=25°C unless otherwise noted)

B e Fh %48 value By
Parameter Symbol Condition Min Typ. Max Unit
T,=25°C 1.8 2.2
EHR- A SRBEMEE _ _ —19E9 v
Collector-Emitter Saturation Voltage Veetsan 1c=450A, V=15V T,7125C 2.0
T,=150°C 2.2
k- % SR E{E B E _ _
Gate-Emitter Threshold Voltage Ve 1c=18mA, Vee=Vie >:2 >9 64 v
AR A STIRE L IR _ -
Collector-Emitter Cut-off Current less Vee=1700V, V=0V 3 mA
k- R SRR R - _
Gate-Emitter Leakage Current laes Vee=0V, V=20V -400 400 nA
R E % B8 BE . R 12 0
Internal Gate Resistance
AR ER 78T ey~
Gate Charge Qg Vge=-15V~+15V 5.2 e
LA N
L Cies 72 nF
Input Capacitance
HWHBER C _ _ _
Output Capacitance f=1MHz, V=0V, V=25V 2.9 nF
o 7S
R fERER . C.. 0.6 nF
Reverse Transfer Capacitance
7,725°C 260
FF i FEIR AT [8) —1ac®
Turn-on Delay Time Latom) T,7125C 280 ns
ij=150°C 280
7,725°C 140
Jj_ﬂ'ﬁ'{flEﬂ t, TV~=125°C 160 ns
Rise Time )
ij=150°C 160
7,725°C 640
5% W7 FE AR A &) —1acO
Turn-off Delay Time Latotn 1c=450A, T,-125°C 700 ns
V=900V, -
Vge=£15V T,=150 C 715
Eeofigg T,=25°C 405
SR Bt i Goff~— 2+
TR ﬁﬂEﬂ t; Inductive Load T,2125°C 590 ns
Fall Time )
ij=150°C 590
7,725°C 75
THBIE E,, T,=125°C 110 mJ
Turn-on Energy Loss )
ij=150°C 130
7,725°C 105
FKHTIRFE —1acO
Turn-off Energy Loss Eott T,7125°C 130 m
ij=150°C 130
— N V<15V, Ve =1000V
SPRRERR GE » e ) o
Short Circuit Current Isc ch'max_VCES_LS‘CE’ -di/dt, T,=150°C 2296 A
t,<10us
NI450B17E6K4 V2.0 278 N AR | Sl sECTESR AS]
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ZIRE 5288 /Diode, Inverter

B A FUE {2/Maximum Rated Values (T,;=25°C unless otherwise noted)

REEEEESE v 1700 y
Repetitive peak reverse voltage RRM
ESIFRERBR | 450 A
Continuous DC forward current F
ERERIEESRR _
Repetitive peak forward current t;=1ms Ieam 900 A
2t
:ZE-IEIue VR=0V,tp=10mS,TVj=125°C 12t 20000 AZs
$%{iF{8/Characteristic Values
BH s St 28 Value By
Parameter Symbol Condition Min Typ Max Unit
T,725°C 20 24
BB v, 1:=450A T,2125°C 22 v
Forward voltage )
T,=150°C 2.2
T,725°C 245
[=] e 37
REREIEESLR e T,=125°C 265 A
Peak reverse recovery current i
ij=150°C 280
1:=450A, -
VR=900V, TVJ:ZS (%} 60
REREBE dic/dt=-2800A/ps .
Reverse recovery charge Qr Vge=-15V T,7125%C 100 uc
Inductive Load T,=150°C 120
T,725°C 40
[=] e ol
R RS Ere T,2125°C 60 m)
Reverse recovery energy loss i
T,7150°C 70
NTC- Thermistor
¥ i % Min T Max L:-Tiva
Parameter Symbol Condition Yp- Unit
KE B _co
Rated resistance Ras Te=25C >.00 ka
iFE
Power dissipation Pas 10 mw
B-1&
B—f/alue Bas/s0 Ry=R2sexp[Bys/s0(1/T,-1/(298,15K))] 3380 K
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#3451 Package Properties

B s F ik #ifat Value By
Parameter Symbol Condition Min Typ Max Unit
IGBT Z&-7FE#pH A~
IGBT Thermal Resistance: Junction to Case R 5MIGBT/per IGBT 0.06 KW
_ﬁ;ﬁ l:l JL/\\\IZE AN s
Diode Thermal Resistance: Junction to Case R &4k /per Diode 01 KW
IGBTHZAt#pH R HNGBT/per IGBT 0.029 K/W
IGBT Thermal Resistance: Case to Heatsink thicH) ERE SR E N cose=1W/(MeK) '
TIRE AR AS R B4 "1R%E /per Diode 0.048 KW
Diode Thermal ReS|stance: Case to Heatsink thic-H) ERE SR E N e0se=1W/(meK) '
2 42T &
LT 5 Vi RMS, f=50Hz, t=60s 3.4 kv
Isolation Voltage
bl G2 14 mm
eEs fE s Terminal to Heatsink
1 dCI'
Creepage Distance TR s -
Terminal to Terminal ’
i T BB 12.5 mm
B 5] Terminal to Heatsink ’
- . dc\
Clearance Distance T HmT 0 -
Terminal to Terminal
B iE‘ (=32
MR R o 1200
Comparative Tracking Index
TR A R AR )
Module Stray Inductance L ce G MRB/per Switch 20 nH
S|4 W . . e
Module lead Resistance, Terminal to Chip Rec e G /per Switch, Te=25"C 11 ma
EIREFI ) 3.0 6.0 Nm
REEH4E Baseplate to Heatsmk, M5
. M
Mounting Torques
R, 3.0 6.0 Nm
Power Terminal, M6
BHEE
Module Weight G 345 &
NI450B17E6K4 v2.0 4/8 N A R I ﬂﬁ—r—EIEHFR_I
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W4 MIGBT
Output characteristic IGBT
1:=f(Vce), Vge=15V

o FetEIGBT
Output characteristic IGBT
Ic=f(Ve), T,;=150°C

900 ‘ ‘ : 900
—T,=25C s —— V=9V
750 [~~~ T,~125C i 750 || VetV
/.
------- T =150C P s V=13V
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600 600 || _.._.oy_=17v
A
P e | V=19V
— A '<_E‘
< 450 : < 450
[ " -
— ,
/
300 300
,
£ :“”
150 ! 150 4
e
// Y
0 22 0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 0 1 2 3 4 5
Vee V] Vv, [V]
4 1GBT FFS£474E 1GBT
Transfer characteristic IGBT Switching losses IGBT
1c=f(Vge), Ve=20V E=f(Ic), V=15V, Rgon=Rgor=3-3Q, V=900V
800 —T 777 S .
——T, =250 —FE,, T,=125C|
750 | | ----T,=125C a00 || 77 B Ty7150C /
------- T,=150C B T,S125°C /’/
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O -
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FFLIRFEIGBT RFERE IR 1GBT
Switching losses IGBT Reverse bia safe operating area IGBT
Ve=£15V, 1:=450A,V =900V Ve=£15V,Rq0=3.3Q,T,;=150°C
600 ‘ ‘ ‘ 1050
—E,_, TVJ_=125°C
500 {|----E,,T,=150C 900 ,
7 “ !
....... E, T,7125 C // — 1, module :
o _ C .7 7507____I hi 1
400 | By 1,7150 L o chip |
-’ - [}
_ ,/}/// 600 !
£ 300 g < \ |
w .7 _o i
s 450 1
7 [}
200 | \I
Y e 300 :
.7//'—'-'_'.'_-_'_';_;:;: RPIIEAAR Ll \I
I
100 150 i
U
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IE @414 Diode Fr <47 FE Diode
Forward characteristic Diode Switching losses Diode
1:=F(V;) Erec=f(l¢), Rgon=3-3Q, V=900V
90
| | / i \ [
oL k —¢E _, T =125TC
goo | | T Ve ij_25 C 7 80 H e v . _
----V, T =125C 7 -~ B TF10C) -7
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Switching losses Diode

Erec=f(RG)'VCE=900V

PR R %

NTC temperature characteristic

80 ‘ I I 100
—E_ ij=125°C
70| ---E, T=150C|
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R, [Q] T.[C]
B HBEST IGBT B#7A#4BE 7 Diode
Transient thermal impedance IGBT Transient thermal impedance Diode
Zipgg =f (1) Zinpo =f (1)
10" 10°
//
|
A
/V
/| 1 L
// 10 y
s 4 s -
2 107 4 = -
g 4 g d
N // N 2//
d 10
i 1 2 3 a7 i 1 2 3 4 |
Ri [K/kW] 0.0023 0.0043 0.03251 0.02353 Ri[K/kW] 0.0041 0.0078 0.0562 0.0461 1]
ti[ms] 1E-4 00019 0057 0311 ti[ms] 14E-4 000101 0.0252 0.1631
102 [T T TTTI T TTTm T 1011 107 I A A 1
10° 10 10" 10° 10* 10° 10 10" 10° 10*
t [s] t [s]
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B3 & & Circuit Diagram

10/11

$ME R ~F Outline Drawing

u?)_' 2.5 90.05
= @21 Dos
P — i fl il ALl —_
@ o
ol o ——
T : of &
‘% 3]
7.750.1 5 bl i 3|8
- ol & = e 3 o
: A 3 l\/ .
D 9 87 65 a
&4 %)
o N B B 4
g 0O €}
- ol N | N oy
M6 B Bl FEEEE
1] Cai
3
A Y D
57.95 2/ L N/
12
94.540.2
99.240.2
1100.2
122.1:0.3
137+0.4
152.1 s
{&1TiC 3% Revision History
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