NI450B12E6K4

1200V 450A IGBT 11k, E6% 245, A B 4557 — k& KNTC
1200V 450A IGBT Module, E6 Package, with FWD and NTC

4% 5 Features

* 1200V Vgt K 5% L 454
1200V Trench Gate & Field Stop Structure
LSy Sl
High Short Circuit Capability
+ RFFRIREE
Low Switching Loss
- BT
High Reliability
+ ERERH

Positive Temperature Coefficient
Rz A Applications
+ tRTES
Solar Inverter

* REIMTERIRUPS
Uninterrupted Power Supply

+ {ABRIRTN
Servo Driver
+  EANIREN

Motor Driver

B AZAE{E Maximum Ratings

O?I—o

5% Parameter S Symbol #{& value B3 Unit
£ 8 AR- & SR B £ Collector-Emitter Voltage Vegs 1200 Vv
£ H #8837 DC Collector Current, T.=100°C Ic 450 A
& B ARIEEE 7 Peak Collector Current, t,=1ms e 900 A
HHHR- & B4R B /& Gate-Emitter Voltage Vies +20 Vv
—#%&E 1F [51 83 3% Diode Forward Current I 450 A
L& IF [miIE{E B 7% Diode Peak Forward Current, t,=1ms Ierm 900 A
IGBTE X II4E IGBT Maximum Power Dissipation Py 2080 W
IGBT4Z &} & IGBT Short Circuit Withstand Time t, 10 us
5258 Maximum Junction Temperature Tyj, max 175 °C
T {£%4538 Operating Junction Temperature Toiop -40~150 °oC
174i#38 FESE [ Storage Temperature Range T -40~125 °C

stg
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IGBT#FiE{E IGBT Characteristics Values™ (T,;=25°C unless otherwise noted)

% %S H4 Hifd value By
Parameter Symbol Condition Min Typ. Max Unit
ij=25°C 1.75 2.10 \%
SHER-ZHERENEE _ _19£0
Collector-Emitter Saturation Voltage Veega 1:=450A T,7125°C 215 v
T,7150°C 2.25 v
K- & ST FF IS B & _ "
Gate-Emitter Threshold Voltage Ve lc=17mA, Vee=Vie 29 v
EHER-ZHERELLBEAR _ -
Collector-Emitter Cut-off Current lees Vee=1200V, V=0V > mA
WR- & ST R E R _ _
Gate-Emitter Leakage Current laes Vee=0V, Vee=£20V -400 400 nA
A E A% B R —9Eo
Internal Gate Resistance Raine Ty=25°C 1.50 Q
A% B8 7o 1y~
Gate Charge Q. Vge=-15V~+15V 7.4 uc
LN R
Input Capacitance Cies 133.0 nf
V=25V, Vg =0V, f=1MHz
REEHER c 15 nE
Reverse Transfer Capacitance res ’
T,=25°C 370 ns
FFIB IER B /8] _19E0
Turn-on Delay Time Laton) T,=125°C 380 ns
T,=150°C 290 ns
T,=25°C 160 ns
JT‘%H.T'ILIEH t T,=125°C 180 ns
Rise Time r v
T,=150°C 190 ns
T,=25°C 510 ns
< BT FE IR A e 1=450A _19E9
Turn-off Delay Time Lot V=600V T,=125°C >50 ns
Vee=t15V T,=150°C 560 ns
Reon=1.3Q
Reor=1-3Q T,=25°C 90 ns
T RERT{E] Ls=25nH _
Fall Time % Inductive Load T,=125°C 120 ns
T,7150°C 130 ns
T,725°C 52.0 mJ
FHRIRFE _19E0
Turn-on Energy Loss Eon T,=125°C 25 mJ
TVJ-=150°C 75.5 m)J
T,725°C 39.0 mJ
KHTIRAE _19E0
Turn-off Energy Loss Eott T,=125°C 49:5 m
T,=150°C 53.5 m)J
FERREE IR Ve<15Y, t,€10us, V=800V, T,=150°C
- lec ) : 1800 A
Short Circuit Current Ve max=Vees-Ls, ce X di/dt

*1 IGBT4SAF{E T MIEC 60747-9; Vg 75 HL.
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R E 4 {E Diode Characteristics Values™

% He 4t Hefd Value B
Parameter Symbol Condition Min Typ. Max Unit
T,=25°C 225 v
-I—-Ellnj %}j_—l —_ —_ O
Forward Voltage Vi 1,=450A T,7125°C 2.35 v
T,=150°C 235 v
T,=25°C 230 ns
5]k & B
REREHE t T,7125°C ass ns
Reverse Recovery Time " v
T,=150°C 580 ns
T,=25°C 120 A
e NS
BERE L Iy T,7125°C 155 A
Reverse Recovery Current 1;=450A, v
V=600V, TVJ.:150°C 180 A
Vge=-15V
di./dt=-1700A/ps T,=25°C 14.5 pc
RERE R (T,=150°C) I
Reverse Recovery Charge Qr T,7125°C 355 ue
T,=150°C 53.5 e
T,=25°C 45 m)
SRER
B[tk 7 Erec T,7125°C 13.0 mJ
Reverse Recovery Energy Loss v
T,=150°C 205 m)
*2 TIREFHIEEEMIEC 60747-2; VAR E.
TURE R EH S FH NTC-Thermistor
S s 14 . By
Parameter Symbol Condition Min Typ. Max Unit
e R o
Rated resistance Rs Te=25°C 5.00 KQ
IFE
Power dissipation Pas 10 mw
B8 B R,=R B,s/s0(1/T,-1/(298,15K 3380 K
B-value 25/50 2=RasexP([Bys/50(1/T,-1/(298,15K))]
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4% Package Properties™

S s 14 #{8 Value B

Parameter Symbol Condition Min Typ. Max Unit
IGBT £&-7E#BH PN
IGBT Thermal Resistance: Junction to Case Ran-) H1MIGBT/per IGBT 0.0721 | K/W
TIRE HE-FTHA A — g )
Diode Thermal Resistance: Junction to Case Ranw-c) &4k /per Diode 0.0908 | K/W
IGBTHZfh#FH R -’E’NGBT/per IGBT 0.038 K/W
IGBT Thermal Resistance: Case to Heatsink th(C-H) IR SR REN 0= 1W/(meK) '
TARE B AAE R & — 4k E/per Diode 0.074 K/w
Diode Thermal Resistance: Case to Heatsink th(C-H) FERE SR BN rease=1W/(meK) ’
s saTt
fiftﬂiﬁgnﬁvm tage Vi RMS, f=50Hz, t=60s 2500 v
e gEEs I 2853488 Terminal to Heatsink 14.5 mm

. d
Creepage Distance “ i 2|3 Terminal to Terminal 13 mm
443252 ] 3 I 2813488 Terminal to Heatsink 12.5 mm
BEEK d,
Clearance Distance ¢ i1 2|i% 1 Terminal to Terminal 10 mm
1B :EE B ¥
AR R cTl >200
Comparative Tracking Index
HEHRF AR .
Module Stray Inductance L ce B per Switch 20 nH
HEHRE| &N PN . -
Module lead Resistance, Terminal to Chip Rec:see M /per Switch, T=25°C 0.80 mQ
REHIE E AR F B ES, Baseplate to Heatsink, M5 3 6 Nm
< M

Mounting Torques R is T %%, Power Terminal, M6 3 6 Nm
Ry ES
Module Weight G 350 g

*3 H A FF B MIEC 60747-15
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B RV 454 #h % Typical Characteristic Curve
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Fig.3 IGBT Transfer Characteristic
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Fig.4 IGBT Switching Energy Loss
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Fig.5 IGBT Switching Energy Loss
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Fig.7 Reverse Bias Safe Operating Area IGBT(RBSOA)
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B RV 454 #h % Typical Characteristic Curve
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B 2% & Circuit Diagram

$ME R =T Outline Drawing

{&1TiC 3% Revision History
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BRZK Version HEf Date #41R Description
v1.0 2022-01-22 kR Preliminary Version
v2.0 2022-04-16 ETChR
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