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PrimePACK™3+ B-Serien Modul mit Trench/Feldstopp IGBT5, Emitter Controlled 5 Diode und NTC
PrimePACK™3+ B-series module with Trench/Fieldstop IGBT5, Emitter Controlled 5 diode and NTC

Potentielle Anwendungen
* Hochleistungsumrichter

* Motorantriebe

* Traktionsumrichter

* Windgeneratoren

Elektrische Eigenschaften

 Erweiterte Sperrschichttemperatur Tyjop
* Hohe Stromdichte

* Niedrige Schaltverluste

* Niedriges Vcesat

* Tyjop = 175°C

Mechanische Eigenschaften

* Gehause mit CTI > 400

* Grofe Luft- und Kriechstrecken

* Hohe Last- und thermische Wechselfestigkeit
* Hohe Leistungsdichte

}i
o VN

Vces = 1700V
Ic nom = 1500A / lcrm = 3000A

Potential Applications
» High power converters
* Motor drives

* Traction drives

* Wind turbines

Electrical Features

» Extended operating temperature Tyjop
* High current density

* Low switching losses

e Low Vcesat

* Tyjop = 175°C

Mechanical Features

» Package with CTI > 400

» High creepage and clearance distances

» High power and thermal cycling capability
» 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!) 03000 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 V3.2
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FF1500R17IP5

IGBT,Wechselrichter / IGBT,

Inverter

Hoéchstzuldssige Werte / Maximum Rated Values

infineon

Kollektor-Emitter-Sperrspannung

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

Kollektor-Dauergleichstrom —an° o o

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

Periodischer Kollektor-Spitzenstrom _

Repetitive peak collector current tp=1ms lerm 3000 A

Gate-Emitter-Spitzenspannung ]

Gate-emitter peak voltage Vees +-20 v

Charakteristische Werte / Characteristic Values min. _typ. max.

Kollektor-Emitter-Sattigungsspannung lc =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 23029 | V

Gate-Schwellenspannung _ _ _ oEo

Gate threshold voltage lc = 54,0 mA, Vce = Veg, Ty = 25°C Veen |535]580]|625]| V

Gateladung _ _

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

Interner Gatewiderstand — oro !

Internal gate resistor Ty=25°C R 1.0 Q

Eingangskapazitat _ — oo - - !

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

Ruckwirkungskapazitat _ _ opo - -

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

Kollektor-Emitter-Reststrom _ _ o °

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

Gate-Emitter-Reststrom _ _ _opo

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

Einschaltverzogerungszeit, induktive Last |lc = 1500 A, Vce = 900 V Ty=25°C t 0,30 us

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

Anstiegszeit, induktive Last lc = 1500 A, Vce =900 V T,j=25°C t 0,15 us

Rise time, inductive load Vee=-15/15V Ty =125°C ’ 0,16 us
Reon = 0,51 Q T, =175°C 0,16 us

Abschaltverzégerungszeit, induktive Last  |Ic = 1500 A, Vce = 900 V Ty =25°C t 0,66 us

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

Fallzeit, induktive Last lc =1500 A, Vce =900 V Ty =25°C t 0,11 us

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

Einschaltverlustenergie pro Puls 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/us (Ty; = 175°C) T,j=125°C Eon 500 mJ
Vee=-15/15V, Reon = 0,51 Q Ty=175°C 595 mJ

Abschaltverlustenergie pro Puls lc = 1500 A, Vce =900 V, Lo = 30 nH T,j=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, Reort = 0,82 Q Ty =175°C 545 mJ

KurzschluRverhalten Vee <15V, Vcec = 1000 V |

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

Warmewiderstand, Chip bis Gehause

Thermal resistance, junction to case pro IGBT / per IGBT Rine 19,0 |KAW

Warmewiderstand, Gehause bis Kihlkérper|pro IGBT / per IGBT R 155 KIKW

Thermal resistance, case to heatsink Apasie = 1T WI(MK) /  Agrease = 1 W/(m-K) theH ’

Temperatur im Schaltbetrieb ) °

Temperature under switching conditions Tyop -40 175 c
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Diode, Wechselrichter / Diode, Inverter
Hoéchstzuldssige Werte / Maximum Rated Values
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Periodische Spitzensperrspannung

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

Dauergleichstrom

Continuous DC forward current Ie 1500 A

Periodischer Spitzenstrom _

Repetitive peak forward current tp=1ms lem 3000 A

Grenzlastintegral VrR=0V,tp=10ms, Ty; = 125°C 2t 580 kA?s

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

Spitzenverlustleistung o o

Maximum power dissipation Ty=175°C Prau 1500 kW

Charakteristische Werte / Characteristic Values min. _typ. max.

Durchlassspannung IF=1500 A, Vee =0 V Ty =25°C 1,751 2,10 | V

Forward voltage IF=1500 A, Vee =0 V T,j=125°C Vr 1,701 2,05 | V
Ir=1500 A, Vee =0V Ty =175°C 1,701 2,05 | V

Rickstromspitze Ir = 1500 A, - dir/dt = 8550 A/us (T,=175°C) T,; = 25°C 1250 A

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

Sperrverzégerungsladung Ir = 1500 A, - di/dt = 8550 A/us (T,=175°C) T,; = 25°C 325 uC

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

Abschaltenergie pro Puls Ir = 1500 A, - die/dt = 8550 A/us (T,=175°C) T,; = 25°C 185 mJ

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

Warmewiderstand, Chip bis Gehause . .

Thermal resistance, junction to case pro Diode / per diode Rinsc 35,0 |K/kW

Warmewiderstand, Gehause bis Kiihlkérper|pro Diode / per diode R 185 KIKW

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

Temperatur im Schaltbetrieb ) B o

Temperature under switching conditions Tyop 40 175 c

NTC-Widerstand / NTC-Thermistor

Charakteristische Werte / Characteristic Values min. _typ. max.

Nennwiderstand _ oo

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

Abweichung von R100 _ ° -

Deviation of R100 Tnre = 100°C, R0 = 493 Q AR/R -5 5 %

Verlustleistung _ oo

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

E:x\;?urte R2 = Ra2s exp [Basso(1/T2 - 1/(298,15 K))] Bas/so 3375 K

g:vwaleurte Rz = Ras exp [Basiso(1/T2 - 1/(298,15 K))] Basiso 3411 K

E:g\ﬁuﬂe Rz = Ras exp [Bzsioo(1/T2 - 1/(298,15 K))] Basi100 3433 K

Angaben gemal gliltiger Application Note.

Specification according to the valid application note.
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Modul / Module
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Isolations-Prifspannung

Isolation test voltage RMS, f =50 Hz, t= 1 min. Viso 4,0 kv
Material Modulgrundplatte Cu
Material of module baseplate
Kriechstrecke Kontakt - Kuihlkérper / terminal to heatsink 36,0 mm
Creepage distance Kontakt - Kontakt / terminal to terminal 28,0
Luftstrecke Kontakt - Kuhlkorper / terminal to heatsink 21,0 mm
Clearance Kontakt - Kontakt / terminal to terminal 19,0
Vergleichszahl der Kriechwegbildung
Comperative tracking index cTl >400
min. typ. max.

Modulstreuinduktivitat
Stray inductance module Lsce 10 nH
Modulleitungswiderstand, Anschlisse - Recaee 0.10
Chip Tc = 25°C, pro Schalter / per switch RCC"'EEV 0,09 mQ
Module lead resistance, terminals - chip AN+CC ’
Lagertemperatur B o
Storage temperature Tstg 40 150 c
Hochstzulassige
Bodenplattenbetriebstemperatur TePmax 150 | °C
Maximum baseplate operation temperature
Anzugsdrehmoment f. Modulmontage Schraube M5 - Montage gem. gultiger Applikationsschrift M 3.00 6.00 | Nm
Mounting torque for modul mounting Screw M5 - Mounting according to valid application note ’ ’
Anzugsdrehmoment f. elektr. Anschlisse |Schraube M4 - Montage gem. gultiger Applikationsschrift 18 ) 21 | Nm
Terminal connection torque Screw M4 - Mounting according to valid application note M ’ ’

Schraube M8 - Montage gem. gliltiger Applikationsschrift 8.0 ) 10 | Nm

Screw M8 - Mounting according to valid application note ’
Gewicht
Weight G 1400 9
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Ausgangskennlinie IGBT,Wechselrichter (typisch) Ausgangskennlinienfeld IGBT,Wechselrichter (typisch)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
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Ubertragungscharakteristik IGBT,Wechselrichter (typisch) Schaltverluste IGBT,Wechselrichter (typisch)
transfer characteristic IGBT,Inverter (typical) switching losses IGBT,Inverter (typical)
le =f(Vee) Eon = f (Ic), Eot = f (Ic)
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Schaltverluste IGBT,Wechselrichter (typisch)
switching losses IGBT,Inverter (typical)

Eon = f (Ra), Eot = f (Rg)

Vee =+15V, Ic = 1500 A, Vce = 900 V
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Sicherer Riickwarts-Arbeitsbereich IGBT,Wechselrichter
(RBSOA)
reverse bias safe operating area IGBT,Inverter (RBSOA)
|c =f (VCE)
Vee = +15V, Reor = 0.82 Q, ij =175°C
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Transienter Warmewiderstand IGBT,Wechselrichter
transient thermal impedance IGBT,Inverter
Zinc = T (1)
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Gateladungs Charakteristik IGBT,Wechselrichter (typisch)
gate charge characteristic IGBT,Inverter (typical)

Vet = f(Qa)

lc =1500 A, Ty; = 25°C
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Durchlasskennlinie der Diode, Wechselrichter (typisch)
forward characteristic of Diode, Inverter (typical)

|F =f (VF)

3000 —

— Ty=25°C
2800 ||{— — T4 =125°C
-—= Ty=175°C

2600

N
S~

2400

2200

2000

1800

z1 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

Schaltverluste Diode, Wechselrichter (typisch)
switching losses Diode, Inverter (typical)

Erec = f (RG)

Ir=1500 A, Vce =900 V
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Schaltverluste Diode, Wechselrichter (typisch)
switching losses Diode, Inverter (typical)

Erec =f (IF)

Rcon = 0.51 Q, Vce =900 V
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Transienter Warmewiderstand Diode, Wechselrichter
transient thermal impedance Diode, Inverter

Zingc = T (1)
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Sicherer Arbeitsbereich Diode, Wechselrichter (SOA)
safe operation area Diode, Inverter (SOA)

|R o f(VR)

Ty =175°C

3300
Ir, Modul

3000

\

2700

2400

2100

1800

[A]

IR

1500

1200

900

600

300

0

0

Datasheet

200 400 600 8({9 [;I/?OO 1200 1400 1600 1800

NTC-Widerstand-Temperaturkennlinie (typisch)
NTC-Thermistor-temperature characteristic (typical)
R=1(T)
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Schaltplan / Circuit diagram

Gehauseabmessungen / Package outlines
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