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Typical Applications

» 3-Level-Applications

* Auxiliary Inverters

» High Power Converters
» Motor Drives

* Traction Drives

* Wind Turbines

Electrical Features

» Extended Operation Temperature T,;op

+ High DC Stability

* High Current Density

» Low Switching Losses

* Tyjop = 150°C

» Enlarged Diode for regenerative operation
* Low Vcesat

Mechanical Features

c CTIRB RS v 258 ) >4000 EZ 1 —)L/NY 4 —<« Package with CTI > 400

- RVGHE/Z R

» High Creepage and Clearance Distances

e BWND—/H—X I A VIIHE « High Power and Thermal Cycling Capability

cBWND—RE
s AXR—ATL—hK

* High Power Density
» Copper Base Plate

Module Label Code

Barcode Code 128 nm ||| I Content of the Code Digit
Y
ii| I-l ||“| h " Module Serial Number 1- 5
I .
00000123456000000000000 '\P"Oiu'et.'\"atg”;" N;mbsr 12 - 1;
roduction order Numbper -
DMX - -
Code 5% Datecode (Production Year) 20 - 21
: Datecode (Production Week) 22-23
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IGBT-
BAE | Maximum Rated Values

4 > /N\—24 | IGBT,Inverter

HE5—R

Preliminary Data

dL 2% IZvXHEEBRE _opo

Collector-emitter voltage Ty=25°C Vees 1700 v

EHDCIL ¥ 2B To = 100°C, Tjmex = 175°C IG nom 650 A

Continuous DC collector current Tc=25°C, Tyymax = 175°C I 930 A

BYBRLE—VIOLVXER -

Repetitive peak collector current te=1ms leru 1300 A

h—ZJLEX P _a7pe

Total power dissipation Te = 25°C, Tymax = 175°C Puor 415 kW

JF—h IZVARBE—VERE

Gate-emitter peak voltage Vees +-20 v

EKHI4EME / Characteristic Values min. typ. max.

dLY%- IXyvRBEBRNELE lc =650 A, Vee =15V Ty =25°C 200|245 | V

Collector-emitter saturation voltage lc =650 A, Vee =15V Ty=125°C | Vcesat 2351280 | V
lc = 650 A, Vee = 15 V Ty = 150°C 2,45 %

JF—h- IZvEELEVMEERE _ _ _opo

Gate threshold voltage lo =24,0 mA, Vee = Vee, Ty = 25°C Veen | 52 | 58 | 64 | V

JF—hEWE -

Gate charge Ve =-15 V... +15V Qe 7,00 ucC

AE T — ~MEH _ope _

Internal gate resistor Ty=25°C Roin 23 Q

ANBE _ _ope _ _ _

Input capacitance f=1MHz, Ty =25°C, Vce =25V, Vee =0 V Cies 54,0 nF

RS & f=1MHz, T,;=25°C,Vce =25V, Vee =0V C 1,70 nF

Reverse transfer capacitance g » Vel » Ve res ’

JdLI%- IXv 2EEMER - = = opo

Collector-emitter cut-off current Vee 21700V, Vee =0V, Ty = 25°C lees 50 | mA

F—h IZY ZBRIER _ _ _ opo

Gate-emitter leakage current Vee =0V, Vee =20V, Ty = 25°C lees 400 | nA

R—YAVENBE (FEEH) lc = 650 A, Voe = 900 V Ty =25°C ) 0,58 us

Turn-on delay time, inductive load Vee =+15V Ty =125°C don 0,645 us
Reon =1,0 Q Ty =150°C 0,655 us

R—>FT L REE (FEAH) lc = 650 A, Vce = 900 V T, = 25°C ¢ 0,105 us

Rise time, inductive load Vee =15V T,j=125°C ! 0,11 us
Reon =1,0 Q T,j=150°C 0,11 us

= ATENEY (FEEH) Ic =650 A, Vce = 900 V T, =25°C ¢ 1,00 us

Turn-off delay time, inductive load Vee =15V Ty =125°C d off 1,25 us
Reoff = 2,7 Q T,j=150°C 1,30 us

R—2 A7 THREE (FEEH) lc =650 A, Vce = 900 V T, =25°C ¢ 0,29 us

Fall time, inductive load Vee =215V Ty =125°C f 0,49 us
Rooff = 2,7 Q T, = 150°C 0,57 us

BR—VAVALYFUIEK lc = 650 A, Vce = 900 V, Ls = 45 nH T, = 25°C 180 mJ

Turn-on energy loss per pulse Vee = £15 V, di/dt = 5800 A/us (Ty; = 150°C) T,; = 125°C Eon 260 mJ
Reon =1,0 Q Ty =150°C 280 mJ

BR=VATRAYFUTEX lc =650 A, Vce =900V, Ls =45 nH Ty =25°C 140 mJ

Turn-off energy loss per pulse Vee = #15V, du/dt = 3200 V/us (Ty; = 150°C)Ty; = 125°C Eofr 205 mJ
Reoit =2,7 Q Ty =150°C 230 mJ

ERER Vee <15V, Veec = 1000 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 IGBTHB ( 1 &EFHVY) ) /perIGBT Rinsc 36,0 |K/kW

T—A E—RIUOBRIRR IGBTHR ( 15&FZ") ) /perIGBT R 15.0 K/kW

Thermal resistance, case to heatsink Apaste = 1 W/M-K) /  Agrease = 1 W/(m-K) thCH '

BERE , o

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

BAE | Maximum Rated Values

HE5—R

Preliminary Data

E—J&RUEEE _ oo

Repetitive peak reverse voltage Ty=25°C Vrru 1700 v

EHEDCER

Continuous DC forward current Ie 650 A

E—U#&RLIEER _

Repetitive peak forward current tp=1ms Irmw 1300 A

ER_EBEE Vr=0V,tp=10ms, T,; = 125°C 2t 105 kA2s

12t - value VrR=0V,tp=10ms, T,; = 150°C 100 kA?s

BAREX _ 4ope

Maximum power dissipation Ty =125°C Pram 820 kW

BR A1 | Characteristic Values min. typ. max.

JEEE IF=650A,Vee =0V Ty =25°C 1,70 | 215 | V

Forward voltage IF=650A,Vee =0V Ty =125°C Ve 1,70 \Y
IF=650A, Vee =0V Ty =150°C 1,70 \%

E— o ¥EEER Ir = 650 A, - di/dt = 5800 A/ps (T,=150°C) T, = 25°C 775 A

Peak reverse recovery current Vr =900 V Ty =125°C Irm 860 A
Vee=-15V Ty =150°C 890 A

PEEEHE Ir = 650 A, - dir/dt = 5800 A/ps (Ty=150°C) T, = 25°C 175 uc

Recovered charge Vr =900V Ty =125°C Qr 300 uC
Vee =15V Ty = 150°C 335 uc

BEEE % Ir = 650 A, - die/dt = 5800 A/us (T,=150°C) T, = 25°C 86,0 mJ

Reverse recovery energy Vr =900V Ty =125°C Erec 155 mJ
Vee=-15V Ty =150°C 180 mJ

TyroTar- F—ABBER . w '

Thermal resistance, junction to case [Diode (( 13RF 24 ) / per diode Rinc 525 \Kikw

T—A- E—RIUOBRIKR /Diode ( 1 Z&FZiV) ) /per diode

Thermal resistance, case to heatsink Apaste = 1 WAMK) / Agrease = 1 W/(mM-K) Rincr 22,0 KIkw

BIERE _ 0

Temperature under switching conditions Tyop 40 150 c

NTC-t}—X A& | NTC-Thermistor

ELK K4S 1E / Characteristic Values min. typ. max.

ERIRRE — opo

Rated resistance Tc=25°C Ros 5,00 kQ

R100D fRZE _ o -

Deviation of R100 Tc =100°C, Rioo =493 Q ARR | -5 5 %

E=PS — opo

Power dissipation Te=25°C Pas 20,0 | mW

E:\,Ea%le R2 = Ras exp [Basiso(1/T2 - 1/(298,15 K))] Bos/so 3375 K

B-E¥ R2 = Ros exp [Basiso(1/T2 - 1/(298,15 K))] B 3411 K

B-value 2 25 €XP |B2s/80 2 ) 25/80

B-E Rz = Ras exp [Basoo(1/T2 - 1/(298,15 K))] B 3433 K

B'Value 2 25 p 25/100¢ 2 ; 25/100

WYAETTVr—>3> /—NCkBHEE

Specification according to the valid application note.
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Preliminary Data
E£>1—)l / Module
e f T FE - =1 mi
Isolation test voltage RMS, =50 Hz, t = 1 min. Viso 4,0 kv
R=ATL—hrHE&E Cu
Material of module baseplate
BB At 15 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 33,0 mm
Creepage distance A& S % - BE& A% [ terminal to terminal 33,0
ZE ) BE EBi&FHE - E— RS2 9 [ terminal to heatsink 19,0 mm
Clearance B A E - BE& S & / terminal to terminal 19,0
ATy F 2 TEHR
Comperative tracking index cTl > 400
min.  typ. max.
T—2- E—RNIUOBBER /£ 1—)L | per module
Thermal resistance, case to heatsink Apaste = 1 W/(M-K) / Agrease = 1 W/(m-K) Rincr 4,50 KIkw
ABL IRV A
Stray inductance module Lsce 18 nH
NT—=B—3F)- Fv7HER — 050 N ;
Module lead resistance, terminals - chip To = 25°C, JAA ¥ F | per switch Rec-ee 0,30 mQ
RIFRE o
Storage temperature Tsg -40 150 c
B RFRIZEDHTRILD Y41 R2 M5 ‘
Mounting torque for modul mounting BYPBTTIT—232 ) —NCKRBIIVT AT M 3,00 - |6,00|Nm
Screw M5 - Mounting according to valid application note
FiHFRIFBMOFTNILD B FHERD M4 ‘
Terminal connection torque BUNBETTVT—232 /) —RNCLBIIITAY 181 - 121 | Nm
Screw M4 - Mounting according to valid application note M ’ ’
Y413 R>2 M8 , 80 | - 10 | Nm
BOBETFVTr—23> /—NC&KBIITA42Y ’
Screw M8 - Mounting according to valid application note
B
Weight G 825 9
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Preliminary Data
HAH4%51H IGBT- 1 > /N—4& (Typical) W4 IGBT- 1 >~ /\—4& (Typical)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
lc =f(Vcg) lc =f(Vce)
Vee =15V Ty =150°C
1300 I I — 1300 | ‘ | -
— Ty=25°C / A7 Vee = 20V / /
1200 H--- T, =125°C ol 1200 - - - Vee = 15V )
------ T, = 150°C oy ------ Ve = 12V
1100 e 1100 11— = Vge = 10V y;
// ,:" —_— VGE =9V / ,/
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o . o s — ]
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,/4,' ’ ~
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Vce [V] Vee [V]

{&iE451 IGBT-

1 > N—#Z (Typical)
transfer characteristic IGBT,Inverter (typical)

ALY FUIEKIGBT- A 2 )N\—2 (Typical)
switching losses IGBT,Inverter (typical)

lc =f (Vee) Eon = f (Ic), Eort = f (Ic)
Vee=20V Vee =15V, Reon = 1 Q, Reott = 2.7 Q, Vce = 900 V
1300 . . 550 | | ;
— Ty=25°C —— Eon, Ty = 125°C ! /
1200 11--- 14=125°C 500 H{~ - = Eon, Ty = 150°C -
------ T, = 150°C - Eor, Ty = 125°C /
1100 / '/',,' 450 H— ~ Eor, Ty = 150°C /I
/ ’
1000 g / /s
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900 /4:,' // e
800 {'// 350 /,' A -
/i i
- = 300 4
< 700 /4'{, E . p
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/'” - //
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S
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/ 150 e
300 s
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100 50 /
0 =] 0
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Ve [V] Ic [A]
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Preliminary Data

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 =415V, lIc =650 A, Vce =900 V
1000 T T ~ 100 T T TTTT1 \l
—— Eon, Ty = 125°C - H— Zvuc : 1GBT|
900 H -~ Eon, Ty=150°C ,// g
------ Eorr, Tyj = 125°C e
— — Eofr, Ty = 150°C 17 i T[]
800 = pe
700 s
e 10
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W 1
300 .
200 i M R
i: 1 2 3 4 |l
[KKW]: 12 55 255 38
100 ;[[s]: : 0,0008 0,013 0,05 0,6 |||
i . T 1 0 11
0 2 4 6 8 10 12 14 0,001 0,01 0,1 1 10
Re [Q] t[s]
BINA T AL ELE{EFEE IGBT- 4 >/\—43 (RBSOA)) IEE X451 Diode. 1 >/\—43 ( typical)
reverse bias safe operating area IGBT,Inverter (RBSOA) forward characteristic of Diode, Inverter (typical)
le=f (VCE) lp=f (VF)
Vee = %15V, Reot = 2.7 Q, ij =150°C
1400 ‘ ‘ 1300 ‘ T
1 I, Modul | — Tj=25°C /
---lc, Chip ! 1200 H- - - T, = 125°C i
...... ° 1
1200 E 1100 [L T =190%C i
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prepared by: TA date of publication: 2013-11-05
approved by: PL revision: 2.1




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

eresa-l  FFG50R17IE4D_B2 (infineon.

BEF—4
Preliminary Data
A4 Y F T 8% Diode, 1 ~/N\—2A (Typical) A4 Y F 8% Diode, {1 > /N\—2A (Typical)
switching losses Diode, Inverter (typical) switching losses Diode, Inverter (typical)
Erec = f (lF) Erec = f (RG)
Reon =1 Q, Vce =900 V Ir =650 A, Vce =900 V
220 r I 220 T T T T
—— Eree, Tyj = 125°C O — Erec, Tyj = 125°C
200 H--- Erec, ij =150°C P == 200 H{--- Erec, ij =150°C
180 P — 180 -
i - / \\
160 160 T
140 - 140 RN
= 120 ! = 120 RS -
= ’ £ ~~ RN
— ’ — \ T
W 100 e W 100
1 \\
’ I
80 '/ 80
60 60
40 40
20 20
0 0
0 200 400 600 800 1000 1200 0 1 2 3 4 5 6 7 8 9 10
Ir [A] Re [Q]
BiE#A > E—A A Diode, 1 /N\—4 RLE){EHEY Diode. 4 >/Y\—23 (SOA)
transient thermal impedance Diode, Inverter safe operation area Diode, Inverter (SOA)
Zingc = f (1) Ir = f(VR)
Ty =150°C
1000 L[ [ T[]]I 1
| —— Zoc : Diode| 1400 H{— Ir, Modul]
1200 \\
100 1000
g B
5 Pa < 800
Iy z
N 600 ~_
10
400
i: 1 2 3 4 |
In[K/kW]: 329 1244 3292 366 |||/ 200
Ts]: 0,0008 0,013 0,05 0,6
1 1 A R .
0,001 0,01 0,1 1 10 0 200 400 600 800 1000 1200 1400 1600 1800
t[s] Vr [V]
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Preliminary Data

NTC-H—Z AR H—I AR DORERFMH

NTC-Thermistor-temperature characteristic (typical)

R=f(T)
100000 T
— Ry i
10000
)
o
1000
100
0 20 40 60 80 100 120 140 160
Tc [°C]
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Preliminary Data
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