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NARI-GEIRI Semiconductor

NI600B17E6KA

1700V 600A IGBT #&1R, E63 3%, A B LR _RE
1700V 600A IGBT Module, E6 Package, with FWD

4% 5 Features

- 1700V A BB 510 -
1700V Trench Gate & Field Stop Structure 2 -
© SERE
High Short Circuit Capability , B

o RITRBHE

Low Switching Loss
. EHTEM

High Reliability
- IERER#H

Positive Temperature Coefficient

Rz A Applications

© RINETR=R
High Power Converters

« RAOKBMN
Wind turbines

& A X0 E {8 Maximum Rated Values

2% Parameter = symbol £ {4 Condition #{& Value B {7 Unit
EEBR-AEIRE[E Collector-Emitter Voltage Vies V=0V, T,=25°C 1700 %
EEE R EL R DC Collector Current Ic T=100°C, T} 10, =175°C 600 A

& BB fRIE{E BB 3% Peak Collector Current lem t,=1ms 1200 A
MR- % 534K B £ Gate-Emitter Voltage Vies +20 \%
IGBTH KX II%E IGBT Maximum Power Dissipation Py Tc=25°C, Ty nax=175°C 3660 W

K EEEIE{EH £ Repetitive Peak Reverse Voltage Verm T,;=25°C 1700 \%
YELE1F [5) B A B 3% Continuous DC Forward Current I 600 A
FRIEEIE{EH 5 Repetitive Peak Forward Current lerm t,=1ms 1200 A
12t-{8 12t-Value 12t Ve=0V, t,=10ms, T,;= 125°C 41530 AZs
IGBT4Z E& it = IGBT Short Circuit Withstand Time tose 10 us

R 258 Maximum Junction Temperature Tojiman) 175 °C

T {E%5;E Operating Junction Temperature Toitop) -40~150 °C
175 FESE B Storage Temperature Range Teg -40~125 oC
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IGBT#FiE{E IGBT Characteristics Values™ (T,;=25°C unless otherwise noted)

5% e S Hfd Value By
Parameter Symbol Condition Min. Typ. Max. Unit
ij=25°C 1.80 2.20
ERIR-ZHRIBFEE _ _ _19co v
Collector-Emitter Saturation Voltage Veetsan 1c=600A, Vee=15V Ty=125°C 2.20
T,7150°C 2.30
WiR-% SR B E _ _
Gate-Emitter Threshold Voltage Vet 1c=24mA, Vee=Vee > 6.0 6.5 v
SBR-ZFREBIEER _ _
Collector-Emitter Cut-off Current lees Vee=1700V, Vee=0V ! mA
HRAR- A SRR BT - _
Gate-Emitter Leakage Current laes Vee=0V, V=420V -100 100 nA
M E MR BA R 12 a
Internal Gate Resistance Gint ’
AR B8 75 ~
Gate Charge Qq Vge=-15V~+15V 45 e
WABRS
Input Capacitance Cies 68.5 nf
V=25V, V=0V, f=1MHz
REERBES c 2.90 nF
Reverse Transfer Capacitance res ’
ij=25°C 160
FFiB FER B ja) _19co
Turn-on Delay Time Laton) Ty=125°C 180 ns
ij=150°C 185
T,725°C 95
EFAs1E _19co
Rra Time t, T,7125°C 125 ns
T,=150°C 130
c=600A, T,=25°C 595
SLwE 7T s N V=900V
SR AL IR B 8] ce ’ —19ce
Turn-off Delay Time Ly o) XGE:illéV' T,=125°C 645 ns
Gon= ’ —_ o
Rer210, T,7150°C 665
18di/dt=3650A/us o
fl_—lsé o / T,=25°C 290
TRER o)
Eall T t, S #frdv/dt=4250V/us T,=125°C 480 ns
altfime (T,=150°C)
Inductive Load T,=150°C 500
T,=25°C 145
FHBRFE _19co
Turn-on Energy Loss Eon Ty=125°C 210 m)
T,=150°C 230
ij=25°C 115
KUTIRFE _19co
Turn-off Energy Loss Eotr Ty=125°C 155 m
ij=150°C 170
FEERE IR | Vge<15Y, t,, <10us, Vo =1000V, T,=150°C 3030 A
Short Circuit Current ¢ Ve mac=VeesLs(cg X di/dt

*1 IGBTHHE{E 8 MIEC 60747-9,
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R E 4 {E Diode Characteristics Values*2

S %S &1 Heff Value sy
Parameter Symbol Condition Min. Typ. Max. Unit
TVJ-=25°C 2.20 2.60
IE-I‘Dj EEI}j_—L —_ —_ o
Forward Voltage Ve 1;=600A T,=125°C 245 v
T,=150°C 2.50
T,725°C 335
REEESR R _1oco
Peak Reverse Recovery Current lew Ty=125°C 380 A
ij=150°C 390
1,=600A,
V=900V, T,;=25°C 80
R (a1 8B fe Vge=-15V, .
Reverse Charge Q -di./dt=3600A/us T,=125°C 160 uc
(T,=150°C) T,=150°C 185
T,=25°C 40
Tk n
RERE e E T,=125°C 80 m
Reverse Recovery Energy Loss rec v
T,=150°C 100
*2 ZARERHIEEE MIEC 60747-2,
TR RS BE NTC-Thermistor
B #s &1 #eff Value s
Parameter Symbol Condition K Unit
Min. Typ. Max.
HiE B RE e
Rated Resistance Ras Thre=25°C > KQ
¥ —oro
Power Dissipation Pas Trre=25°C 10 mwW
B-f& B R,=R B 1/T,-1/(298,15K 3380 K
B-Value 25/50 5=Ry5eXP[Bys sl /T,-1/(298,15K))]
L =
NIGOOB17EGK4 AT 37 N AR | S smsmas
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345 Package Properties™

% s %1t Heff Value By
Parameter Symbol Condition Min. Typ. Max. Unit
IGBT 45-7=#pE PN
IGBT Thermal Resistance: Junction to Case Rent-c) & 1MIGBT/per IGBT 0.041 K/w
TR SE-E A N
Diode Thermal Resistance: Junction to Case R0 &> 1R /per Diode 0.060 KW
IGBTIZfh 31 fH R £5/MGBT/per IGBT 0.033 KW
IGBT Thermal Resistance: Case to Heatsink th(C-H) FERE SR E D case=1W/(M<K) '
iR EERHGE R AR E /per Diode 0.037 KW
Diode Thermal Resistance: Case to Heatsink th{C-H) FERE SRR BN case=1W/(meK) ‘
2t 22T R
'@"%FETE Visol RMS, f=50Hz, t=60s 3.4 kv
Isolation Voltage 'so
T B ” -
g = Terminal to Heatsink
&EE;ET Distance der
pag ST BT s .
Terminal to Terminal ’
BT BB b .
Ry Terminal to Heatsink ’
. H dcl
Clearance Distance b 10 -
Terminal to Terminal
GEDIPEEN SH RS cTl >200
Comparative Tracking Index
T A Bk )
Module Stray Inductance L ce &R/ per Switch 20 nH
S| 2 ABA P ) e
Module Lead Resistance, Terminal to Chip Recuee BMRE/per Switch, Te=25°C 11 mQ
ZE
BiRERE, 3.0 6.0 Nm
A " Baseplate to Heatsink, M5
Mounting Torques Rk TR, 20 6o N
Power Terminal, M6 ’ ’
HHREE
Module Weight G 345 g
*3 HEHFIEBAMIEC 60747-15
LA —
NIGOOB17E6K4 AT 47 N AR | FSEASRAS]
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Bt 4 14IGBT
Output Characteristic IGBT
1=f(Vee), Vge=15V

Transfer Characteristic IGBT
1=f(Vge), Ve=20V
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i 4 14IGBT
Output Characteristic IGBT
le=f(Ve), T,;=150°C

I I
V=8V
- -=-- VGE=9V

------ Vge=10V

—m= V=12V S

FF A IRFE IGBT
Switching Losses IGBT

E=f(lc), Vge=%15V, Rgor=Reor=1.1Q,

V=900V

{ { {

—— Eon, Tyj=125C
|~~~ Egp, T=150°C
""" EOff’ ij=125°C
|| === EOff’ ij=150°C
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FFKIRFEIGBT
Switching Losses IGBT
Vge=+15V, 1;=600A,V =900V
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RiE%£ I X IGBT

Reverse Bias Safe Operating Area IGBT

V=215V, Rgoq=1.1Q,T,;=150°C
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Fr X HiFEDiode FAEUER BEIR BE R 1 il 2%

Switching Losses Diode NTC Temperature Characteristic
E,..=f(Rg),V =900V
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Transient Thermal Impedance IGBT Transient Thermal Impedance Diode
Zypyo=fl(t) Zypyo=f(t)
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_—
0.01 / 0.01 //
g g
N3 / N g3
i 1 2 3 4 i 1 2 3 4
Ri [K/kW] 0.03242 0.00417 6.69985E-5 0.00436 Ri [K/kW] 0.00225 5.85047E-4 0.00798 0.04939
Ti [ms] 0.06167  0.01316  1.03167E-5 9.90533E-4 Tilms] | 6.43223E-5 2.00604E-7  0.0013 0.0288
1E-4 1E-4 l [ [ [ 1
1E-4 1E-3 0.01 0.1 1 10 1E-4 1E-3 0.01 0.1 1 10
t[s] t[s]
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B8 B& & Circuit Diagram
10/11

$ME R =T Outline Drawing
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