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PrimePACK™3 €2 1—J)L NLYF/7 4 —)LRAK Y ZIGBTSE I XY 22— NO—I5 ¥4 F— RAE
ENTCH—ZAX
PrimePACK™3 module with Trench/Fieldstop IGBT5, Emitter Controlled 5 diode and NTC

Vces = 1700V
Ic nom = 1500A / lcrm = 3000A
F7Ur—2a>nnge Potential Applications
s NAND=a2N—2 « High power converters
c T—X—EKH + Motor drives
- EHREF « Traction drives
cBmAOR—EY + Wind turbines
ERW: 0k Electrical Features
* Tyjop = 175°C * Tyjop = 175°C
iy VcEsat fANERE * Low Vcesat
cBARAYTFUIEK + Low switching losses
s RE NEEERE Ty « Extended operating temperature Ty;op
cBVERBE « High current density
B ST Mechanical Features
s CTUEEBNT Y F 2 T4 ) >4000E> 1 —)L/NY 77—« Package with CTI > 400
cBENIDVT + Standard housing
- RUVVGE/Z= EE R « High creepage and clearance distances
cBWND—/H—XILYTAVIITHE + High power and thermal cycling capability
cBWND—ZFE + 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(;!JIOOCIJ!) Module Material Number 6-11
Production Order Number 12-19
DMX - Code
% Datecode (Production Year) 20-21
: Datecode (Production Week) 22-23
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FF1500R17IP5R

IGBT- 4 2 /\—2% |/ IGBT,Inverter

B AEM / Maximum Rated Values

infineon

dLo% IZv2EE

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

EHEDCOL VXER —one o 47me

Continuous DC collector current Te =90°C, Tymax = 175°C leoc 1500 A

BYEBLE—COLVZER _

Repetitive peak collector current tp=1ms lerm 3000 A

T—hk IZvEBE—JEE

Gate-emitter peak voltage Vees +-20 v

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

dLVZ- IXyv XEEANEE Ic =1500 A Ty =25°C 1,751220 | V

Collector-emitter saturation voltage Vee=15V T,j=125°C | Vcesat 2101 265| V

Ty =175°C 230129 | V

J—hk IZvRBLEVEERE _ _ _opo

Gate threshold voltage lc = 54,0 mA, Vee = Vee, Ty = 25°C Veen | 535580625 V

T—hERE _ _

Gate charge Vee=-15/15V, Vce = 900 V Qe 7,50 uC

HNET — ~NEHR — ope _

Internal gate resistor Ty =25°C Reint 1,0 Q

ALBE _ _opo - = .

Input capacitance f=1000 kHz, Tyj=25°C, Vee =25V, Vee =0 V Ces 88,0 nF

FERE _ —opo _ _

Reverse transfer capacitance f=1000 kHz, T\,;=25°C,Vce =25V, Vee =0 V Cres 2,70 nF

JdLO2 IXy REEHER _ _ — 4ogo

Collector-emitter cut-off current Vee =1700V, Vee =0V Ti=125°C | lees 10| mA

T—hk IZYvEBRIER _ _ _opo

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

B—TFAVENEE (FEER) Ic = 1500 A, Vce = 900 V Ty =25°C ¢ 0,30 us

Turn-on delay time, inductive load Vee=-15/15V T,y =125°C don 0,31 us
Reon = 0,51 Q T,j=175°C 0,32 us

R—2F LRERE (FEEH) Ic = 1500 A, Ve = 900 V T, = 25°C ¢ 0,15 us

Rise time, inductive load Vee=-15/15V T, =125°C ! 0,16 us
Reon = 0,51 Q Ty =175°C 0,16 us

R—U A7 ENEE (FEEH) Ic = 1500 A, Ve = 900 V Ty =25°C } 0,66 us

Turn-off delay time, inductive load Vee =-15/15V T, =125°C d off 0,74 us
Reof = 0,82 Q Ty =175°C 0,80 us

BR—FT7 THREE (FEER) Ic = 1500 A, Vce = 900 V T, =25°C ¢ 0,11 us

Fall time, inductive load Vee=-15/15V T,j=125°C f 0,16 us
Reorr = 0,82 Q Tyy=175°C 0,17 us

BR—2VFAARAYFUIEK lc =1500 A, Vce =900 V, Lo =30 nH T,j=25°C 335 mJ

Turn-on energy loss per pulse di/dt = 8550 A/ps (Ty; = 175°C) T,j=125°C Eon 500 mJ
Vee =-15/15V, Reon = 0,51 Q T,j=175°C 595 mJ

BR—VATAAYF UK lc = 1500 A, Vce = 900 V, Lo = 30 nH T, = 25°C 330 mJ

Turn-off energy loss per pulse du/dt = 2750 V/us (Ty; = 175°C) Ty =125°C Eorr 465 mJ
Vee =-15/15V, Reorr = 0,82 Q Tyy=175°C 545 mJ

ERER Vee< 15V, Vec = 1000 V I

SC data Vcemax = Vces -Lsce -di/dt tp<10 ps, Ty;=175°C se 6000 A

Tyroray. F-ABRIER " s

Thermal resistance, junction to case IGBT# ( 1%F V) ) /perIGBT Rinic 19,0 |K/kW

T—A E=RNI U UBARIER IGBTEB ( 1 EFZV) ) /perlIGBT R 155 KIKW

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

BERE _ 0

Temperature under switching conditions Tyop -40 175 c
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FF1500R17IP5R

Diode, 4 >/\—2% / Diode, Inverter

B AEM / Maximum Rated Values

infineon

E—UBBRLEEE

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

EHEDCER

Continuous DC forward current Ie 1500 A

E—V#RLUIEER _

Repetitive peak forward current tp=1ms lem 3000 A

ER-EREE Ve=0V, tp =10 ms, Ty = 125°C ot 580 kAZs

12t - value VrR=0V,tp=10ms, T,; = 175°C 485 kA2s

ISP S = q7Eo

Maximum power dissipation Ty=175°C Pram 1500 kW

TR 4 / Characteristic Values min. _typ. _max.

JEE IF=1500 A, Vee =0V T,j=25°C 1,751210 | V

Forward voltage IF=1500 A, Vee =0V Ty =125°C Ve 1,701 205| V
IF=1500 A, Vee =0V Tyy=175°C 1,701 2,05 | V

E—o¥EEER Ir = 1500 A, - dir/dt = 8550 Alps (Ty=175°C) Ty = 25°C 1250 A

Peak reverse recovery current Vr =900 V T,j=125°C Irm 1450 A
Vee=-15V Tyy=175°C 1550 A

PEEERE Ir = 1500 A, - die/dt = 8550 A/us (T,=175°C) Ty = 25°C 325 TS

Recovered charge Vr =900V Ty =125°C Qr 550 uC
Vee=-15V ij =175°C 700 |JC

BEEE% Ir = 1500 A, - di/dt = 8550 A/us (T,=175°C) Ty = 25°C 185 mJ

Reverse recovery energy Vg =900V Tyj=125°C Erec 325 mJ
Vee=-15V Tyy=175°C 425 mJ

w3y FT—ABAREKR . i )

Thermal resistance, junction to case /Diode ( 15RF X4 ) / per diode Rinic 35,0 |K/kW

T—R- E—RNIUOBBER /Diode ( 13&F2V) ) /per diode R 185 KIKW

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

BERE _ o

Temperature under switching conditions Tyop -40 175 c

NTC-t— X A& / NTC-Thermistor

ER M 451 / Characteristic Values min. _typ. _max.

ERIERE — oro

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 Rz = Ras exp [Basieo(1/T2 - 1/(298,15 K))] B 3411 K

B-Value 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

BRBET7Vr—a> /—MNC&3 1%

Specification according to the valid application note.
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FF1500R17IP5R infineon

£ 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

AT EE B BB E - E— NS> [ terminal to heatsink 33,0 mm
Creepage distance B A E - B S & / terminal to terminal 33,0

R Eig A% - E— N2> % [ terminal to heatsink 19,0 mm
Clearance B E - EI& B & / terminal to terminal 19,0

MANRNZ Y F>2TER CTI > 400

Comperative tracking index

min. typ. max.

AEA > H IRV R

Stray inductance module Lsce 10 nH

NO—2—3F)- Fv7THEER — 550 W ; Recwee 0,20

Module lead resistance, terminals - chip To = 25°C, JAA ¥ F [ per switch Raacc 0,18 mQ

RERE o

Storage temperature Tstg -40 150 | °C

BAR—A FL—NBERE T 150 | °c

Maximum baseplate operation temperature BPmax

B RFFRSHEDETRNILD ) 413 R2 M5 ‘

Mounting torque for modul mounting BT 7TVTr—>32 /—NC&BIXITA2Y M 3,00 6,00 [ Nm
Screw M5 - Mounting according to valid application note

FHFRIBMORT NI HeY) HH?:§ M4 ‘

Terminal connection torque BYPBTTVT—232 ) —NCKRBIIVTAY 18 ) 21 | 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

Die thermisch abzufiihrende Leistung an den Lastanschliissen muss im Systemaufbau beriicksichtigt werden.
The thermal power transferred via the power terminals needs to be considered in the system design.
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FF1500R17IP5R

i H 45 IGBT- 1 > /N— & (Typical)
output characteristic IGBT,Inverter (typical)
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{EIESM IGBT- 4 > /N — & (Typical)

transfer characteristic IGBT,Inverter (typical)
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i D45 IGBT- 1 > /N— & (Typical)

output characteristic IGBT,Inverter (typical)

infineon
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AAYFUITBKIGBT- 4~ /N—Z (Typical)
switching losses IGBT,Inverter (typical)

0 ‘
0,0 05 10 15 20 25 3,0 3,5 40 45 50 55 6,0

Eon = f (Ic), Eot = f (Ic)
Ve = 15V, Roon = 0.51 Q, Roor = 0.82 Q, Ve = 900 V
1800 ‘ ‘
—— Eon, Ty = 125°C
— — Eon, Tyj = 175°C
1 |—=— Eor, Ty=125°C /
1600 1777 Eur Ty =175°C /
//
1400 /
/
/
1200
/ 7/
/
v
_1000 / FA
5 / ‘ e
E Ayt
L 800 Vs a ,/’,
/ //
ey a v
YRy
600 S
s
Py
400 A7
R
ry
200 -
rd
0
0 500 1000 1500 2000 2500 3000
Ic [A]
5 V 3.1

2020-06-25



FF1500R17IP5R infineon

ALY FTEKIGBT- 4 > /\—2Z (Typical) BERAE—HXRIGBT- 4 N—&
switching losses IGBT,Inverter (typical) transient thermal impedance IGBT,Inverter
Eon = f (Re), Eoir = f (Ra) Zingc =T (1)
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FF1500R17IP5R

infineon

JEE E 4 Diode, 4 > /¥—2A ( typical)
forward characteristic of Diode, Inverter (typical)

|F =f (VF)

3000

2800

— Ty=25C
— =Ty =125°C
——— Ty =175°C

2600
2400

N
S~

2200
2000

1800

21 600

=1400
1200

\\\\

1000

800
600

400

.
-

yod

200

PX o=

-,
-,
Pt
el

/

g

0
0,0 02 04 06 08 10 12 14 16 1,8 20 22 24
Ve [V]

F

AA Y F 8% Diode. /> /\—2& (Typical)
switching losses Diode, Inverter (typical)
Erec = f (RG)
Ir=1500 A, Vce =900 V

500

450

— Eree, Tyy = 125°C
— — Erec, ij =175°C

N
~N

400

350

300

E [mJ]
N
[¢)]
o

200

150

100

50

0

0,0 05 10

Datasheet

1,5 20 25 30 35 40 45 50

Re [Q]

A4 Y FJEK Diode, 1> /V—2 (Typical)
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FF1500R17IP5R

T2 EF4EE Diode. 1> /N—2& (SOA)
safe operation area Diode, Inverter (SOA)
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FF1500R17IP5R

[E ¥ K] / Circuit diagram

infineon
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