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EconoDUAL ™3 module with trench/fieldstop IGBT4 and Emitter Controlled Diode and PressFIT / NTC
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Vces = 650V
Ic nom = 600A / Icrm = 1200A

Typical Applications

» Commercial Agriculture Vehicles
* Motor Drives

» Solar Applications

» UPS Systems

Electrical Features
* Increased blocking voltage capability to 650V
* Increased DC link Voltage

 High Short Circuit Capability, Self Limiting Short
Circuit Current

» High Current Density

* Trench IGBT 4

¢ TVJ op = =150°C

* High surge current capability

Mechanical Features

» High Power Density

* Integrated NTC temperature sensor

* Isolated Base Plate

» Copper Base Plate

* PressFIT Contact Technology

* Rugged selfacting PressFIT assembly
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Module Label Code
m

Barcode Code 128 ”
DMX - Code -

0000

Content of the Code Digit
Module Serial Number 1- 5
Module Material Number 6-11
Production Order Number 12-19
Datecode (Production Year) 20 - 21
Datecode (Production Week) 22-23
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IGBT- 4 2/\—2# | IGBT,Inverter
BAZEM | Maximum Rated Values

dL 2% IZvXHEEBRE _opo

Collector-emitter voltage Ty=25°C Vees 650 v

EHEDCOAL I X2ER Tc =60°C, Tyjmax = 175°C I¢ nom 600 A

Continuous DC collector current Tc=25°C, Tyymax = 175°C I 700 A

BYBRLE—VIOLVXER -

Repetitive peak collector current tp=1ms lcru 1200 A

h—ZJLEX _ oo _a7pe

Total power dissipation Te=25°C, Tymax = 175°C Prot 1800 w

J—hk IZvEBE—JERE

Gate-emitter peak voltage Vees +-20 v

EKHI4EME / Characteristic Values min. typ. max.

dLY%- IXyvRBEBRNELE lc =600 A, Vee =15V Ty =25°C 1551195 | V

Collector-emitter saturation voltage lc =600 A, Vee =15V Ty=125°C | Vcesat 1,70 \Y
lc=600A, Vee =15V Ty =150°C 1,75 \%

JF—h- IZvEELEVMEERE _ _ _opo

Gate threshold voltage lo = 9,60 mA, Vce = Ve, Tyj = 25°C Veen | 4,90 | 5,80 | 6,50 | V

J—NERE -

Gate charge Ve =-15 V... +15V Qe 6,50 ucC

HNET — ~NEHR _ope _

Internal gate resistor Ty=25°C Raint 0,67 Q

ANBE - = op° = = :

Input capacitance f=1MHz, Ty =25°C, Vee =25V, Vee =0 V Ces 37,0 nF

RS & f=1MHz, T,;=25°C,Vce =25V, Vee =0V C 1,10 nF

Reverse transfer capacitance g » Vel » Ve res ’

JdLI%- IXv 2EEMER - = — oEe

Collector-emitter cut-off current Vee =650V, Vee =0V, Ty = 25°C lees 1,0 | mA

F—h IZY ZBRIER _ _ _ops

Gate-emitter leakage current Vee =0V, Vee =20V, Ty = 25°C lees 100 | nA

R—FVENEE (FEEH) lc = 600 A, Ve = 300 V T, =25°C ) 0,12 us

Turn-on delay time, inductive load Ve =+15V Ty = 125°C don 0,13 us
Reon =1,8 Q Ty =150°C 0,13 us

2—2AVERRE (FEEH) lc =600 A, Vce = 300 V Ty =25°C t 0,12 us

Rise time, inductive load Vee =15V T,j=125°C ! 0,12 us
Reon =1,8 Q T,j=150°C 0,12 us

B—2 A7 ENEE (FEEH ) lc = 600 A, Vee = 300 V T, = 25°C . 0,43 us

Turn-off delay time, inductive load Vee =15V Ty =125°C d off 0,46 us
Reot = 0,33 Q T,j=150°C 0,46 us

R—2 A7 THRER (FEEH) lc = 600 A, Ve = 300 V T, = 25°C . 0,08 us

Fall time, inductive load Vee =215V Ty =125°C f 0,11 us
Reorr = 0,33 Q T,j = 150°C 0,11 us

BR—VA VALY F UL lc = 600 A, Vce = 300 V, Ls = 30 nH T, = 25°C 7,00 mJ

Turn-on energy loss per pulse Vee = £15 V, di/dt = 4500 A/us (Ty; = 150°C) T,; = 125°C Eon 9,40 mJ
Reon = 1,8 Q Ty =150°C 9,70 mJ

BR—2ATAAYFIEK lc =600 A, Vce =300V, Ls =30 nH Ty =25°C 35,5 mJ

Turn-off energy loss per pulse Vee = +15V, du/dt = 3200 V/us (T,; = 150°C)T,; = 125°C Eort 39,5 mJ
Reoft = 0,33 Q Ty =150°C 40,5 mJ

ERER Vee <15V, Vec = 360 V |

SC data Veemax = Vees -Lsce -di/dt tp< 10 s, Ty = 150°C s¢ 2700 A

Ty ar- T-AERIER " s

Thermal resistance, junction to case IGBTHES ( 1RF =) ) /per IGBT Rinuc 0,083 | KW

T—R- E—=NIUOBEBER IGBTEB ( 1&FH"Y) ) /perIGBT R 0.04 KW

Thermal resistance, case to heatsink Apaste = 1 W/(M'K) /  Agrease = 1 W/(mK) nen '

BERE , o

Temperature under switching conditions Tuyop -40 150 ¢
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Diode., 4 >2/\—% | Diode, Inverter

BAE | Maximum Rated Values

E—J&RUEEE — oge
Repetitive peak reverse voltage Ty=25°C Vrru 650 v
E#HEDCER
Continuous DC forward current Ie 600 A
E—J#IRLIEER —
Repetitive peak forward current tp=1ms Irmw 1200 A
BR_FEREE Vr=0V,tp=10ms, T,; = 125°C 2t 19500 A%s
12t - value VrR=0V,tp=10ms, T,; = 150°C 17500 A%s
ERKI51E / Characteristic Values min. typ. max.
JEEE IF=600A,Vee=0V Ty =25°C 1551195 | V
Forward voltage IF=600A,Vee =0V Ty =125°C Ve 1,50 \%
IF=600A,Vee =0V T,j=150°C 1,45 \%
E—o¥EEER Ir = 600 A, - dir/dt = 4500 A/ps (T,=150°C) Ty = 25°C 185 A
Peak reverse recovery current Vg =300V T,j=125°C Irm 285 A
Vee=-15V Ty =150°C 310 A
PEEERE Ir = 600 A, - dir/dt = 4500 A/ps (T,=150°C) T, = 25°C 13,5 e
Recovered charge Vs =300V T,j=125°C Qr 30,0 ucC
Vee=-15V Ty =150°C 36,5 uC
BEEE% Ir = 600 A, - di/dt = 4500 A/us (T,=150°C) T, = 25°C 4,10 mJ
Reverse recovery energy Vg =300V Ty =125°C Erec 8,70 mJ
Vee=-15V Ty =150°C 10,0 mJ
Ty oray. F-ABRIER ; s .
Thermal resistance, junction to case [Diode ( 138F 2 ) /per diode Rinuc 0.145) KW
T—R E—RNITUOBBER /Diode ( 1 &FZV) ) /perdiode
Thermal resistance, case to heatsink Apaste = 1T WI(M'K) /| Agrease = 1 W/(M*K) Rincr 0,042 KW
BERE _ 0
Temperature under switching conditions Tyop -40 150 c
NTC-t/—= A A& /| NTC-Thermistor
ER KIS / Characteristic Values min. typ. max.
ERIERE — ogo
Rated resistance Te=25°C Ros 5,00 kQ
R100DfRZ= _ o _
Deviation of R100 Tc =100°C, R0 =493 Q AR/R -5 5 %
Bx -
Power dissipation Te=25°C P2s 200 | mW
g:\}z%{e R2 = Ra2s exp [Basso(1/T2 - 1/(298,15 K))] Bas/so 3375 K
B-E Rz = Ras exp [Basiso(1/T2 - 1/(298,15 K))] B 3411 K
B'Value 2 25 p 25/80 2 3 25/80
B-E¥ R2 = Ras exp [Basioo(1/T2 - 1/(298,15 K))] B 3433 K
B-value 2 25 25/100° 2 y 25/100

BYBT V=232 /—MI&BHH

Specification according to the valid application note.
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E£>1—)l / Module
e f T FE _ =1 mi
Isolation test voltage RMS, =50 Hz, t = 1 min. Viso 2,5 kv
R—A7TL—NHE Cu
Material of module baseplate
R EBAE B4 (U 5 A1, |IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 223
JRERE B Ei&H % - E— N> > % [ terminal to heatsink 14,5 mm
Creepage distance A& S % - BE& A% [ terminal to terminal 13,0
ZE ) BE EBi&FHE - E— RS2 9 [ terminal to heatsink 12,5 mm
Clearance BI& S % - EA& A [ terminal to terminal 10,0
ATy F 2 TEHR
Comperative tracking index cTl > 200
min.  typ. max.
RBLH IR A
Stray inductance module Lsce 20 nH
NT—=R—ZF)- Fv7HEER — oo . :
Module lead resistance, terminals - chip | ¢~ 25 C IA4¥F | per switch Recee 1.00 mo
RIFR o
Storage temperature Tsg ~40 125 | *C
B R FRZEDHTRIILD By HERD M5 _
Mounting torque for modul mounting BYBT7IT—32 /—NI&BIIITA2Y M 3,00 6,00 | Nm
Screw M5 - Mounting according to valid application note
FHRFRIBOSTNILD By HEXRD M6 ‘
Terminal connection torque BT TVr—23a> /—NZ&BIITAT M 3,0 - 6,0 | Nm
Screw M6 - Mounting according to valid application note
B8
Weight G 345 9
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IGBT-Module
HAH4%51H IGBT- 1 > /N—4& (Typical) W4 IGBT- 1 >~ /\—4& (Typical)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
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{EERM IGBT- 1 >~ /N\—4& (Typical)

transfer characteristic IGBT,Inverter (typical)

ALY FUTHEKIGBT-
switching losses IGBT,Inverter (typical)

14 >~ N—#Z (Typical)
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ALY FUTEEIGBT- 42 /\—2 (Typical) BiE#HA O E—AVRAIGBT- 1 N—4&
switching losses IGBT,Inverter (typical) transient thermal impedance IGBT,Inverter
Eon = f (Ra), Eort = f (Ra) Zingc =T (1)
Vee =+15V, Ic =600 A, Vce = 300 V
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le=f (VCE) lp=f (VF)
Vee =15V, Reor = 0.33 Q, ij =150°C
1400 T I 1200 T \ T y
Ic, Modul — ij =25°C /
---lc, Chip --- Ty=125°C i
------ Ty =150°C /
1200 | 1000 i
: i
| i
1000 ! .,;,/
! 800 i
! 7
800 ' A
— I — K
$ 1 $ 600 ,':/I
) ! w Yy
i) X L ;
600 ; it /
I ;"/
1 S
! 400 ,I'/
400 ;
1 ;
1 s
1 K ’
200 ; 200 %
1 <7
! R
1 e
U e
0 0 ol _
0 100 200 300 400 500 600 700 00 02 04 06 08 10 12 14 16 18 20
Vce [V] Ve [V]
prepared by: KY date of publication: 2014-12-15
approved by: KV revision: 3.1




TOZNAINA>2 T *# X—=,3> | Technical Information

FF600RO7ME4_B11

IGBT-E> 21—l
IGBT-Module

Gfineon

AA Y F>J#E% Diode, 1 /N\—%A (Typical)

switching losses Diode, Inverter (typical)

Erec = f (IF)
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