NI450TN12A3F5

1200V 450A IGBT #&2Hk, A3 3
1200V 450A IGBT Module, A3 Package

4% 5 Features

© RIFRBFE

Low switching losses

- EWEBE
High power density

« EERERE

Positive temperature coefficient

Rz F Applications
. fERERSE

Energy storage systems

DC+

. KBS .
Solar applications
© —BYYH
Three-level applications
DC-

& A XN E{E/ Maximum Rated Values Nre1 g~ Nrez

2% Parameter S symbol %1% Condition #{& Vvalue B {37 Unit
== 258 Maximum Junction Temperature Tyj, max 175 °C

T f£%5:8 Operating Junction Temperature Ty op -40~150 °C
748 ESE [ Storage Temperature Range Tog -40~125 oC
IGBT, T1/T2/T3/T4

5% Parameter 5 symbol %1% Condition #{& Vvalue B Unit
B R- & 5FHRE [ Collector-Emitter Voltage Vies Vge=0V, T,;=25°C 1200 v

S B R EE 37 DC Collector Current I T.=100°C, T,;na=175°C 450 A

S B FRIE{EE 7 Peak Collector Current lem t,=1ms 900 A
K- % 534% B8 £ Gate-Emitter Voltage Vees +20 v
Diode, D1/D4/D5/D6

B Parameter S Ssymbol %1% Condition #{E Value | Z{7 Unit
R EE S IE{EH £ Repetitive Peak Reverse Voltage Virrm T,;=25°C 1200 Vv
SEL4E1F [5) H B 3% Continuous DC Forward Current Ie 450 A

F A ES IE{E 8 7% Repetitive Peak Forward Current lermt t,=1ms 900 A
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Diode, D2 / D3

S#7 Parameter 5 Symbol %1% Condition #{& value | E{ Unit
R EE S IE{EH £ Repetitive Peak Reverse Voltage Vgrw T,=25°C 1200 v
FEL21F [5 H R B R Continuous DC Forward Current Ie 450 A
F R =S IE{EHE 7 Repetitive Peak Forward Current lepm t,=1ms 900 A

IGBT4F{IE{E IGBT Characteristics Values (T,;=25°C unless otherwise noted)

IGBT, T1/T4
B s it Bl Value B
Parameter Symbol Condition Min. Typ. Max. Unit
S0 - SR (BRI v | ~450A. V.15V Ty=25°C 190 v
Collector-Emitter Saturation Voltage CE(sat) < v TGET
T,=150°C 2.45
HR- & SR S & _ _
Gate-Emitter Threshold Voltage Ve 1c=16mA, Vee=Vie >8 v
SRR SIRE LB _ -
Collector-Emitter Cut-off Current ees Vee=1200V, Vee=0V 1 mA
MR- & SRR A - _
Gate-Emitter Leakage Current lees Vee=0V, Vee=£20V -100 100 nA
FFi8 FEIR A [8) ; T=25°C 125 s
Turn-on Delay Time dion) T,2150°C 130
£ T jE] T,=25°C 35
Rise Ti t, ns
ise Time T,=150°C 42
ST IR A 8] . 1c=450A, T,=25°C 215 .
Turn-off Delay Time d(off) V=600V, N
v Vou=-8/15V T,=150°C 253
: Reon=1.650 T,=25°C 130
TR 1E t, Reor=1.650 ’ ns
Fall Time Inductive Load T,=150°C 150
FRRIREE T,=25°C 16.0
Turn-on E L Eon m)
urn-on Energy Loss T,2150°C 252
KETHRFE . T,=25°C 19.0 J
Turn-off Energy Loss off T,2150°C 256 m
A B A% e B R 1 a
Internal Gate Resistance Gint
A% B8 T _ - -
Gate Charge Qq :=450A, V=600V, Vge=-8/15V 1.9 e
ol G 68 nF
Input Capacitance es
WHBER _ —0V fo
Output Capacitance Coce V=25V, Vge=0V, f=1MHz 1.7 nF
REEHER c 11 nE
Reverse Transfer Capacitance res ’
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IGBT, T2/ T3

5% He St %8 value B
Parameter Symbol Condition Min. Typ. Max. Unit
AR SR AR ) ) Ty=2>"C 190 v
Collector-Emitter Saturation Volt Veetsay 1c=450, Vee=15V
ollector-Emitter Saturation Voltage T,=150°C 2.45
R - K SR S E R & _ _
Gate-Emitter Threshold Voltage Ve lc=16mA, Vee=Vie >8 v
EHR-REREEBR _ -
Collector-Emitter Cut-off Current less Vee=1200V, V=0V 1 mA
AR - K SRR - _
Gate-Emitter Leakage Current laes Vee=0V, V=20V -100 100 nA
T8 IR A ) X T,=25°C 117 N
Turn-on Delay Time dlon) T,7150°C 122
EFHEE . T,=25°C a1 ~
Rise Time ' T,=150°C 46
ST ZER B 8] . 1c=450A, T,;=25°C 211
- ns
Turn-off Delay Time d(off) V=600V, -
Vge=-8/15V T,=150°C 256
A Reon=1.65Q I
—FB%ETHEH t Reor=1.65Q TW2°C 27 ns
Fall Time Inductive Load T,=150°C 188
FHBIRFE . T,=25°C 8.8 N
Turn-on Energy Loss T,7150°C 13.8
FWTIRFE £ T,=25°C 34.2 N
off
Turn-off Energy Loss T,=150°C 351
P B 4R B . , a
Internal Gate Resistance Gint
ﬁiﬁﬁige Qg 1c=450A, V=1200V, Vge=-8/15V 1.9 e
P~
i Cos 68 nF
Input Capacitance
B ER
Output Capacitance Coes V=25V, V=0V, f=1MHz 1.7 nF
Rt E ] ] -
Reverse Transfer Capacitance res :
R B 45 {8 Diode Characteristics Values
Diode, D1 / D4
B e Fh 318 value By
Parameter Symbol Condition Min. Typ. Max. Unit
i : T,=25°C 2.40
EEI’?%E/ " Vi ;=450A Vv
orward Voltage T,=150°C 255
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#{& Value

S8 s ¥ L Aiva
Parameter Symbol Condition Min Typ Max Unit
REREEEST | 725 2 A
Peak Reverse Recovery Current RM
;=450A, T,=150°C 475
P V=600V, T,=25°C 245
RERE BT Q di¢/dt=-9150A/ps v~ ) uC
Reverse Recovery Charge i (Tvj=150°C) T =150°C 08
Vge=-8V Y i
RaRE R : Inductive Load T,=25°C 10.8 o
Reverse Recovery Energy Loss rec T =150°C 175
vj .
Diode, D2 / D3
5% 58 e v #{8 Value B
Parameter Symbol Condition Min. Typ. Max. Unit
Fa®EE B ij=25°C 1.60
Ve 1;=450A %
Forward Voltage T .=150°C 1.70
vj .
Diode, D5 / D6
BH ¥5 &f KR Value LT
Parameter Symbol Condition Min Typ Max Unit
FEEE . T,=25°C 2.40
Vi ;=450A Vv
Forward Voltage T =150°C 255
vj .
RS ST | Tu=257C 3% A
Peak Reverse Recovery Current M 1;=450A, T =150°C 450
V=600V, Y
e di;/dt=-11600A, =25°
R B I/ dt=-11600A/ps Ty=25°C 200
R R ch Q, (Tvj=150°C) uC
everse Recovery Charge Vee=-8V T,7150°C 400
Inductive Load .
RIEHRE HRFE Ty=25°C 68
Erec m)J
Reverse Recovery Energy Loss T.2150°C 16.0
vj .
TR E R AR BE NTC-Thermistor
B e H 1t {8 Value sy
Parameter Symbol Condition Min Typ Max Unit
KE BB P e
Rated Resistance Ras Te=25°C 22 ka
B-1&
B—i/alue Bas/so Ry=R25exp[B;s/s0(1/T,-1/(298,15K))] 3950 K
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454 Package Properties

S ®/s 4 #{& value B
Parameter Symbol Condition Min Typ. Max. Unit
IGBT Z&-=#\[H, T1/T4
IGBT Thermal Resistance: Junction to Case, Renic) /MGBT/per IGBT 0.061 K/W
T1/T4
IGBT Z&-=#\[H, T2/T3
IGBT Thermal Resistance: Junction to Case, Renic) /MGBT/per IGBT 0.055 K/W
T2/T3
ZIRE -5 HE, D1/D4
Diode Thermal Resistance: Junction to Case, Renic) FA %% /per Diode 0.085 K/W
D1/D4
ZIRE -5 HE, D2/D3
Diode Thermal Resistance: Junction to Case, Renpc) FAN R /per Diode 0.090 K/W
D2/D3
ZiRE 4555 HE, D5/D6
Diode Thermal Resistance: Junction to Case, Renpc) FAN %% /per Diode 0.117 K/W
D5/D6
48 45T R
B WE Vigol RMS, f=50Hz, t=60s 4.0 kv
Isolation Voltage
e e
ﬁ?F;J%%m:§ ik 18 mm
ey . erminal to Heatsin
Creepage Distance o o
wEEEY 11.4 mm
Terminal to Terminal
5B
;’ﬁgjniirj:ﬁit/c‘;‘iatsink 5 mm
s
B jE R d
. cl
Clearance Distance P os
. ) . mm
Terminal to Terminal
+F B e
=R EﬁfLE?Eiyf.l T 400
Comparative Tracking Index
MRS LB N .
Module Stray Inductance Lo ce M/ per Switch 20 nH
3l . . .
Module lead Resistance, Terminal to Chip Rec e M7/ per Switch, Te=25°C 12 ma
oo ZFEha
R4 v | EEEmE 10 o | nm
Mounting Torques Baseplate to Heatsink, M5
——
BHRER G 290 g

Module Weight
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I [A]

I [A]

i 45 1EIGBT, T1/T4

Output characteristic IGBT, T1/T4

1c=f(Vee), Vee=15V

i 4IGBT, T1/T4
Output characteristic IGBT, T1/T4
Ic=F(V¢e), T,=150°C

900 7 900 T
/ S
1 "I'/' I I/
- e o, 7 KA
ij‘25 C i —— V=9V ; iy
750 7———-ij=125c / ', 750 ____VGE=11V 'I,/ /I
------ T,=150C Iy it
j ‘s
/.
600 /"" 600
)
)
’; —
450 i <. 450
’; I3)
;- <
/‘.'
300 300
//
70 —
/ V=15V
150 - 150
,
/‘ T,=150C
“d i
0 o 0
0 1 3 4 1 2 3 4
VCE [V] VCE [V]
1E551E IGBT, T1/T4 FF<$%E IGBT, T1/T4
Transfer characteristic IGBT, T1/T4 Switching losses IGBT, T1/T4
Ic=F(Ve), V=10V E=f(Ic), Vee=+15V, Rgon=Reor=1.65Q, V=600V
450 I I I - 100
—T,=25C i
400 [ '
- --T.=125C o
vi N 80 Eon,ij=25 C
e T =150C : :
350 u o - - - -Eoff,T,=25C
/ :
300 RN i A Eon,TVJ.—1 50°C
————— Eoff, T =150°C
/ 60 vj
250 ,’ .
/ = o
/ € e
200 ,’ — R
. / W 40 el
150 ‘ LT A
/ ‘/._/ 2 -,
100 R / 20 - :/:.» -
. 4 ’-/ . rd -
R PR
50 P i
0 Loass Bl / 0 Z—
55 6.0 6.5 7.0 7.5 8.0 8.5 9.0 150 300 450 600 750 900
Ve V] I [A]
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E [mJ]

FF R IRFEIGBT, T1/T4 i 4EMEIGBT, T2/13

Switching losses IGBT, T1/T4 Output characteristic IGBT, T2/T3
Vge=+15V, | =450A,V =600V 1=F(Ve), V=15V
900
e T =25C
Eon, T,=25C i
120 s 750 [ |- ---T =125C
- - --Eoff, T,=251C ol e
------ Eon, T,=150C i
1001 e Eoff, T,=150C 600
80 —_
- | L 450
/ o
60
. 300 £
P /.
40 = A
. L 7
. IR - .
i R B L b 150 /
20 o = / ,
/.
(o
0 0 o’

0 3 6 9 12 15 0 1 2
Rg [Q] Ve V]
S 4IGBT, T2/T3 L5451 IGBT, T2/T3
Output characteristic IGBT, T2/T3 Transfer characteristic IGBT, T2/T3
le=f(Vg), T,;=150°C 1c=f(Vee), Ve=10V
900 T 450 | | |
[y S 5
Gl —T,=25C
_ = i 400 | 5
V=9V . e D
O —eeov_ =11V G b
GE . / 350 | |- ij=1 50°C
600 | 300
—. 250
450 [ $
—° 200
300 150
7/
v' 4
100 - ,’
150 & Rl
/ T,=150C 50 e /
0 / O s _—.; -
0 1 2 3 4 5 55 6.0 6.5 7.0
Ve V] V. V]
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E [mJ]

I [A]

FF£$R%E IGBT, T2/T3
Switching losses IGBT, T2/T3

E=f(Ic), V=215V, Rgon=Reo=1.65Q, V=600V

120
100 Eon,T =25C
- - - -Eoff,T,=25C
80 | Eon,ij=15ocC
----- Eoff,T,=150C
60
40 . d
20 ‘,:;"/
././/'// . _..-""/
I /'- LT /
oL

E [mJ]

0 150 300 450
I [A]

TF a4 1%Diode, D1/D4

Forward characteristic Diode, D1/D4

1=F(Ve)
900

900

750

600

—T,=25TC

----T,=125C
------ T,=150°C

450

300

150

Erec [mJ]

FF<RFEIGBT, T2/T3
Switching losses IGBT, T2/T3
V=215V, |:=450A,V =600V

120
100 || Eon, TVJ.=25°C
- - - - Eoff, T,=25°C
ol | Eon, T,=150°C
----- Eoff, T,=150C e
60 ' /
40 -—"'%’_-:_;’;'-’: _____ -
20 =
0
0 3 6 9 12 15
Rg [Q]
FF3£35FE Diode, D1/D4
Switching losses Diode, D1/D4
E,ec=F(l;), Roon=1.65Q, V=600V
5
——T,=25C
20 [ !
------ T =150C
vj
15
_—
10
5 /
0
0 150 300 450 600 750 900

I [A]
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Erec [mJ]

I [A]

FF#£355EDiode, D1/D4

switching losses Diode, D1/D4

Erec=f( RG):VCE=600V
25

— T =25C
201 T,=150C
15
10\ —
5
\\\
0 3 9 12 15
Rg [Q]
IF (4% Diode, D5/D6
Forward characteristic Diode, D5/D6
1=f(Ve)
900
— T =25C i
750 | | . . 4
----T,=125C /
i //
------ T,=150C /
) /
600 K
450
300
150
0
0 1 2 3 4
Ve [V]

I [A]

Erec [mJ]

1Em4¥4Diode, D2/D3
Forward characteristic Diode, D2/D3
1=f(Vy)

900

——T,=25C
750 !

----T,=125C
------ T,=150°C

600

300

150 7

0.0 0.5 1.0 1.5

Ve V]

FF3£35$E Diode, D5/D6
Switching losses Diode, D5/D6
Erec=f(l), Rgon=1.65Q, V=600V

25

2.0

2.5

—T,=25¢C

20

------ T,=150C

15

10

0 150 300 450

|- [A]

600

750
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FF45#EDiode, D5/D6
switching losses Diode, D5/D6
E..=f(Rg),V =600V

18
. —TJ.=25°C

5] e T,=150C
12
=
£
8 of el
L

6

3 \ -

0

0 3 6 9 12 15

Rg [Q]
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B3 % & Circuit Diagram

— (o]
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M2 R T Outline Drawing
1
g RRRAE R mnRREAAR mEponnREaE o amon Hoo o e
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- | ol =
L ] [l 1
T T T
62
122
s T I i A bR (X,Y) fmm e | we | wT e bR (XY Jmm
1 HiE 02 0 31 G1 | TimEe 99 24.85
2 EVEH 774 0 2 | et | mimmae 95 27.65
o 125 3 Bt ft 748 0 3 | cp | b 177 27.65
4 Dc- HEH 7.8 0 1 | E2 | e 84 54
110 5 E4 TAEUHE 59 0 35 | G2 | owmue 84 512
6 Gt 69 28 36 | Act | wisw 12 54
| SN 36 37 I AT A2 AT HAS [ W AT W W S0 ST I SIS C— i L Lis L 0 L ] ik Cad
AN ® /2 8 DC- 63.4 0 38 AC1 16.8 54
T 1Tl © CiERTEED 9 DC- 0.6 0 a9 | Act 196 54
&4 = 10 Dc- 57.8 0 40 ACt 224 54
11 N2 465 0 41 | Act 252 54
T 12 N2 i %5 28 2 | A 28 54
13 N2 i3 & 438 0 4 | Act 308 54
% 14 N2 it 438 28 4 | Act 336 54
2@
n | @ 15 N2 4 0 45 | act 64 54
2 & — & 3 8§
! @ 16 N2 EfLch & 4 28 46| Ac2 41 54
. 17 N1 i %4 0 a7 | Ac2 438 54
18 N1 Hifith 6.4 28 48 AC2 | #ihik2 466 54
8 41 | 19 Nt R 16 0 a9 | ac2 | wumsiuz 494 54
20 N1 Efih £ 36 28 50 A2 522 54
éz)(:%% 1(6)165 (”) 21 Nt HHp 208 0 51 | ac2 55 54
] 000 O )
i 22 Nt LR 0.8 28 52 | Ac2 57.8 54
000 BOE  ©IVOEOBOE® L
NI 2038 7T 26 35 3 23 917 [ 181311 WO RTEd T 23 Lk L e 0 A | AG2 L) 3t
24 Do+ i 16.8 0 54 | ac2 634 54
38.7 213.5 B10.7 T e+ BT 14 0 55 | Ac2 662 54
98 b D+ HiE T .2 0 56 | NTC1 748 54
27 DC+ 84 0 57 | nTe2 519 54
28 Dc+ BT 56 0 ss | e | eEmac 68 045
) e+ I 28 0 s9 | E3 | TaamE 68 27.65
20 e+ BT 0 0 60 | oo [mmhwn | eot 27.65

A TRIEE: £0.4mm

11/11






