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PrimePACK™3 module with Trench/Fieldstop IGBT4 and Emitter Controlled diode

Z flﬁ:ﬁﬂ

[

Vces = 1700V
Ic nom = 1000A / lcrm = 2000A

T7Ur—a > oueetkt Potential Applications

3R FTTIT—=23> + 3-level-applications

s FAYN=TTVIT—>3> + Chopper applications

s NAND=a2N—2 « High power converters

cBAOR—EY + Wind turbines

ER: 0k =1 3 Electrical Features

* Tyjop = 150°C * Tyjop = 150°C

* 1K Veesat BAFIEE * Low Vcesat

RAAYTFUUERK + Low switching losses

c FLRENLBERE Tiop + Extended operating temperature Ty;op

- BEVDCEETHREM « High DC stability

cBLVERBE * High current density

B R 4 1 Mechanical Features

s CTUEBR N T Y F 2 T4 ) >4000E> 1 —)L/NY 7 —=« Package with CTI > 400
cBENIDUY + Standard housing

c AR—ATL—K « Copper base plate

o RUVVGE/Z= BE R + High creepage and clearance distances
cBWND—H—TILTAVIITHE « High power and thermal cycling capability
cBWND—FE « High power density

Module Label Code

Barcode Code 128 II| || Il ||| || Content of the Code Digit
' m | | Module Serial Number 1- 5
II1|2IS4|56(IJ(;!JOO(|JO Module Material Number 6-11
Production Order Number 12-19
DMX - Code
% Datecode (Production Year) 20-21
: Datecode (Production Week) 22-23
Datasheet Please read the Important Notice and Warnings at the end of this document V3.1
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DF1000R171E4

IGBT-7 L —FF 3 v /\— /IGBT, Brake-Chopper

B AEM / Maximum Rated Values

infineon

dLo% IZv2EE

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

EHDCOAL UV 2ER — 100° 47

Continuous DC collector current Te =100°C, Tymax = 175°C leoc 1000 A

BYEBLE—COLVZER -

Repetitive peak collector current tp=1ms lerm 2000 A

T—h- IZVRBE—VERE

Gate-emitter peak voltage Vees +-20 v

ERH 4S5 / Characteristic Values min. typ. max.

dLVZ- IXyv XEEANEE Ic =1000 A Ty =25°C 200|245 V

Collector-emitter saturation voltage Vee=15V T,j=125°C | Vcesat 2351280 )| V

Ty =150°C 2451295 | V

JF—h- IZVvRBLEVEERE _ _ _opo

Gate threshold voltage lc = 36,0 mA, Vee = Ve, Ty = 25°C Veen | 5,205,80 (6,40 | V

JT—hNERE -

Gate charge Vee=-15/15V Qe 10,0 uC

HNET — ~NEHR — ope _

Internal gate resistor Ty =25°C Reint 1,5 Q

ALBE _ _opo - - .

Input capacitance f=1000 kHz, Ty; = 25°C, Vee =25V, Vee =0 V Cies 81,0 nF

FERE _ —opo _ _

Reverse transfer capacitance f=1000 kHz, T\,;=25°C,Vce =25V, Vee =0 V Cres 2,60 nF

AL Y& Iy ZEEBEMER _ _ .

Collector-emitter cut-off current Vee = 1700V, Vee =0V, Ty = 25°C lees 50 | mA

T—Kh- IZYZBRNIER _ _ _opo

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

B—2FVENKE (FEAR) lc = 1000 A, Vce = 900 V T, =25°C ¢ 0,55 us

Turn-on delay time, inductive load Vee=-15/15V T,y =125°C don 0,60 us
Roon = 1,2 Q T, = 150°C 0,60 us

R—2 AL LR (FEEH) lc = 1000 A, Ve = 900 V T, = 25°C ¢ 0,10 us

Rise time, inductive load Vee=-15/15V Ty =125°C ’ 0,12 us
Roen =1,2Q T, = 150°C 0,12 us

B— A TENERE (FEEH ) lc = 1000 A, Ve = 900 V T, = 25°C } 1,00 us

Turn-off delay time, inductive load Vee=-15/15V T,=125°C doff 1,25 us
Reoi = 1,8 Q T, = 150°C 1,30 s

R—U AT THREN (FEEH ) lc = 1000 A, Vce = 900 V T, = 25°C . 0,29 us

Fall time, inductive load Vee=-15/15V T,j=125°C f 0,50 us
Reoi = 1,8 Q T, = 150°C 0,59 us

BR—2VFAARAYFUIEK Ilc =1000 A, Vce =900 V, Lo =30 nH T,j=25°C 265 mJ

Turn-on energy loss per pulse di/dt = 8000 A/us (Ty; = 150°C) T,j=125°C Eon 390 mJ
Vee=-15/15V,Reon=1,2Q T,j=150°C 415 mJ

R—VATAL Y F I Bk lc = 1000 A, Vee = 900 V, Lo = 30 nH T, = 25°C 200 mJ

Turn-off energy loss per pulse du/dt = 3000 V/us (Ty; = 150°C) Ty =125°C Eorr 295 mJ
Vee=-15/15V, Reorr = 1,8 Q Ty =150°C 330 mJ

ERER Vee< 15V, Vec = 1000 V I

SC data Veemax = Vees -Lsce -dildt <10 s, Ty=150°C | 's¢ 4000 A

Tyroar- FT—AHERERR " s

Thermal resistance, junction to case IGBTHS ( 13RF V) ) /per IGBT Rine 24,0 |K/kW

T—A E=RNI U UBARIER IGBTEB ( 1 EFZV) ) /perlIGBT R 9.00 KIKW

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

BERE _ o

Temperature under switching conditions Tyop -40 150 c
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DF1000R171E4

Diode, 7 L —#*F 3 v /\— / Diode, Brake-Chopper

B AEM / Maximum Rated Values

infineon

E—UBBRLEEE

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

EHEDCER

Continuous DC forward current Ie 1000 A

E—V#RLUIEER _

Repetitive peak forward current tp=1ms il 2000 A

BR-FER o

[?t’j'(/ali et Vr=0V,tr=10ms, Ty = 125°C 2t 140 kAZs

ISP S — 150°

Maximum power dissipation Ty =150°C Pram 1000 kW

E S 45 / Characteristic Values min. typ. max.

JEE IF=1000 A, Ve =0V T,j=25°C 1,851225| V

Forward voltage IF=1000 A, Ve =0V Ty =125°C Ve 1951235 V
IF=1000 A, Vee =0V Ty =150°C 1951235 V

E—oBEEER Ir = 1000 A, - dir/dt = 8000 A/us (Ty=150°C) Ty = 25°C 1050 A

Peak reverse recovery current Vr =900 V T,j=125°C Irm 1200 A
Vee=-15V Ty =150°C 1250 A

PEEERE I = 1000 A, - di/dt = 8000 A/us (T,=150°C) Ty = 25°C 245 TS

Recovered charge Vr =900V Ty =125°C Qr 410 uC
Vee=-15V Ty =150°C 480 uC

BEEE% I = 1000 A, - die/dt = 8000 A/us (Ty=150°C) Ty; = 25°C 115 mJ

Reverse recovery energy Vg =900V Tyj=125°C Erec 205 mJ
Vee=-15V Ty =150°C 245 mJ

w3y FT—ABAREKR . i )

Thermal resistance, junction to case /Diode ( 15RF X4 ) / per diode Rinic 48,0 |K/kW

T—R- E—RNIUOBBER /Diode ( 13&F2V) ) /per diode R 18.0 KIKW

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

BERE _ o

Temperature under switching conditions Tyop -40 150 c

NTC-t— X A& / NTC-Thermistor

E K4S / Characteristic Values min. typ. max.

ERIERE — om0

Rated resistance Thte =25°C Ras 5,00 kQ

R100DfRZE _ o —

Deviation of R100 Tnre = 100°C, Rigo =493 Q AR/R -5 5 %

Bx — oFe

Power dissipation Twre =25°C P2s 20,0 | mw

g:\i%{e R2 = Ra2s exp [Basso(1/T2 - 1/(298,15 K))] Bas/so 3375 K

B-EH R2 = Ras exp [Basiso(1/T2 - 1/(298,15 K))] B 3411 K

B-VaIUe 2 25 p 25/80 2 ) 25/80

B-E R2 = Ras exp [Basioo(1/T2 - 1/(298,15 K))] B 3433 K

B-value 2 25 €XP |B2s/100 2 , 25/100

BYETTVr—3a> /—NCkBHEH

Specification according to the valid application note.
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£ 1—)L / Module

MR FE

Isolation test voltage RMS, f =50 Hz, t= 1 min. Viso 4,0 kv
R—A7L— ME&E Cu

Material of module baseplate

KB G HE G (25 A1, IEC 61140) ALO

Internal isolation basic insulation (class 1, IEC 61140) 28

SRR Eig A% - E— N2> % [ terminal to heatsink 33,0 mm
Creepage distance BI& S & - EA& 5 [ terminal to terminal 33,0

R Bi& S % - E— N2> 9 [ terminal to heatsink 19,0 mm
Clearance E4& 7% - BEG 53 [ terminal to terminal 19,0

HRNZ Y F2TEH Tl > 400

Comperative tracking index

min. typ. max.

RBL A IR A
Stray inductance module Lsce 10 nH
NT—B—3F)- Fy7TEER — &0 . ;
Module lead resistance, terminals - chip | ¢ = 25°C. /A4 ¥ T / per switch Recsee 0.20 mo
RIFRE o
Storage temperature Tstg 40 150 c
B RFFRSHEDETRNILD ) 413 R2 M5 ‘
Mounting torque for modul mounting WYBT7VTr—23> /—NCZ&KBDIIVTA0T M 3,00 6,00 | Nm
Screw M5 - Mounting according to valid application note
FHFRIBMORT NI By HFxRD M4 ‘
Terminal connection torque BRBRT 7V T—232 /—NIKBIIDTAY 18 -l 21 I'nm
Screw M4 - Mounting according to valid application note M ’ ’
Y413 R> M8 ‘ 80 ) 10 | Nm
WYBT7VTr—23> /—NZ&KBIITA0T ’
Screw M8 - Mounting according to valid application note
HE
Weight G 1200 g
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DF1000R17IE4 infineon

H 4 IGBT-7 L —FF 3 v /¥— (Typical) i H 45 IGBT-7 L —+F 3 v /N— (Typical)
output characteristic IGBT, Brake-Chopper (typical) output characteristic IGBT, Brake-Chopper (typical)
|c =f (VCE) |c =f (VCE)
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{=E4H IGBT-7 L —FF 3 v /\— (Typical) ALY FUIEBKIGBT-7 L—FF3 v /\— (Typical)
transfer characteristic IGBT, Brake-Chopper (typical) switching losses IGBT, Brake-Chopper (typical)
le =f(Vee) Eon = f (Ic), Eot = f (Ic)
VCE =20V VGE =+15 V, Reon =1.2 Q, RGoff =1.8 Q, VCE =900V
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DF1000R17IE4 infineon

AA Y FIBKIGBT-7 L—FF 3 v /¥— (Typical) BERAE—XRAIGBT-7L—FFav/\—
switching losses IGBT, Brake-Chopper (typical) transient thermal impedance IGBT, Brake-Chopper
Eon = (Ra), Eoff = f (Ro) Zingc =T (1)
Vee =+15V, Ic = 1000 A, Vce = 900 V
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BINA T AR EEES IGBT-7L—FF3v/V— (RBSOA)) |IBEEE4H Diode, 7L —FF 3 v /N— (typical)
reverse bias safe operating area IGBT, Brake-Chopper forward characteristic of Diode, Brake-Chopper (typical)
(RBSOA) I = f (VE)
lc = f (VCE)
Vee =+15V, Reor = 1.8 Q, ij =150°C
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DF1000R171E4

infineon

AA Y FUE% Diode, 7L —FF3 v /V— (Typical)
switching losses Diode, Brake-Chopper (typical)
Erec=f (IF)

Reon = 1.2 Q, Vce =900 V
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transient thermal impedance Diode, Brake-Chopper
Zinac = f (1)
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Datasheet

AA Y FUE% Diode, 7L —FF 3 v /N— (Typical)
switching losses Diode, Brake-Chopper (typical)
Erec=f (RG)

Ir =1000 A, Vce =900 V

Erec, ij =150°C
— = Erec, Ty = 125°C
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Z4BEEE Diode. 7L —FF 3 v /V— (SOA)
safe operation area Diode, Brake-Chopper (SOA)
IR = f(VR)

T,j=150°C

[— o]
\

2200

2000

1800

1600

1400

1200

[A]

IR

1000

800

600

400

200

0 200 400 600 800 1000 1200 1400 1600 1800

Vr [

7 V3.1
2018-11-26



DF1000R17IE4 Cinfineon.

NTC-H—XAZ H—IAXDOERERFME
NTC-Thermistor-temperature characteristic (typical)

R=f(T)
100000
— R
10000 \
N\
AN
_ \
) N\
4
1000
100
100 120 140 160

0 20 40 60 80
Tnre [°C]

8 V3.1
2018-11-26

Datasheet



DF1000R171E4

[E ¥ K] / Circuit diagram

INY r—2 8L E | Package outlines

9/11

10/12

infineon
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