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S FP75R17N3E4 (lnfineon.

EconoPIM™3 Modul mit Trench/Feldstopp IGBT4 und Emitter Controlled Diode und NTC
EconoPIM™3 module with Trench/Fieldstop IGBT4 and Emitter Controlled diode and NTC

VCES = 1700V
|c nom — 75A /1 |CRM = 150A

Typical Appearance
Typische Anwendungen Typical Applications
* Motorantriebe * Motor drives
Elektrische Eigenschaften Electrical Features
* Erweiterte Sperrschichttemperatur T, op + Extended operating temperature Tyjop
« Niedriges Vcesat * Low Veesat
* Trench IGBT 4 * Trench IGBT 4
* Vcesat mit positivem Temperaturkoeffizienten * Vcesat With positive temperature coefficient
Mechanische Eigenschaften Mechanical Features
* Integrierter NTC Temperatur Sensor * Integrated NTC temperature sensor
* Isolierte Bodenplatte * |solated base plate
» Lotverbindungstechnik * Solder contact technology
» Standardgehause » Standard housing

Module Label Code

Barcode Code 128 ]] || ||||| ||| ||| Content of the Code Digit
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Technische Information / Technical Information

(GBT Module FP75R17N3E4

Infineon

IGBT,Wechselrichter / IGBT,Inverter

Hochstzuldssige Werte / Maximum Rated Values

Kollektor-Emitter-Sperrspannung _oee R
Collector-emitter voltage Ty =25°C Vess 1700 v
Kollektor-Dauergleichstrom Tz = 100°C, Tyjmex = 175°C Ic nom 75 A
Continuous DC collector current Tz =25°C, Tyjmex = 175°C Iz 125 A
Periodischer Kollektor-Spitzenstrom _ ~
Repetitive peak collector current te=1ms lemu 150 A
Gesamt-Verlustleistung . o s
Total power dissipation Tz =25°C, Tyjmax = 175°C Plot 555 W
Gate-Emitter-Spitzenspannung -
Gate-emitter peak voltage Voes *+-20 v
Charakteristische Werte / Characteristic Values min. typ. max.
Kollektor-Emitter-Sattigungsspannung le =75 A, Ve =15V Ty =25° 1951230 V
Collector-emitter saturation voltage le=75A Vaz=15V T,=125°C | Vegea 2,35 A"
lc =75A, Vees =15V T, =150°C 245 \%
Gate-Schwellenspannung _ _ -
Gate threshold voltage lc = 3,00 MA, Vee = Vee, Ty = 25°C Ve |525(580(635]| Vv
Gateladung _
Gate charge Vee=-15V . +15V Qs 0,90 e
Interner Gatewiderstand e ~
Internal gate resistor Ty =25°C Rant 8,5 Q
Eingangskapazitat o4 _oee o _
Input capacitance f=1MHz, T,;=25°C, Ve =25V, Ve =0V Cies 6,80 nF
Ruckwirkungskapazitat oA _ 9Eo _ —
Reverse transfer capacitance f=1MHz, T, =25°C, Vee =25V, Ve =0V Cres 022 nF
Kollektor-Emitter-Reststrom _ o _oee -
Collector-emitter cut-off current Vez =1700V, Ve =0V, T,y = 25°C lozs 1.0 | mA
Gate-Emitter-Reststrom _ _ . -
Gate-emitter leakage current Vee =0V, Vee =20V, T,; =25°C laes 100 | nA
Einschaltverzégerungszeit, induktive Last |lc =75 A, Vee =900V Ty =25° t 0,23 us
Turn-on delay time, inductive load Vee =15V T, =125°C den 0,25 us
Rzen =4,3Q T, =150°C 0,26 Hs
Anstiegszeit, induktive Last le =75 A, Ve =900V T,=25° t 0,036 Hs
Rise time, inductive load Ve =215V T,=125°C ’ 0,04 HS
Reon = 4,3 Q T, =150°C 0,045 Hs
Abschaltverzagerungszeit, induktive Last  |lc =75 A, Ve = 900 V Ty =25° t 0,46 us
Turn-off delay time, inductive load Vee =15V T, =125°C o of 0,60 s
Reer = 4,3 Q T, =150°C 0,64 Hs
Fallzeit, induktive Last le =75 A, Vee =900 V T, =25° t 0,08 HS
Fall time, inductive load Vee =15V T;=125°C ' 0,15 us
Rz =4,3Q T, =150°C 0,16 Hs
Einschaltverlustenergie pro Puls le =75A Ve =800V, L =35 nH T, =25° 13,0 mJ
Turn-on energy loss per pulse Vee =15V, di/dt = 2150 A/ps (T, = 150°C) T,; = 125°C Eon 19,0 m.J
Reon = 4,3 Q T, =150°C 20,0 mJ
Abschaltverlustenergie pro Puls le =75 A, Vee =900V, Ls = 35 nH Ty =25° 145 m.J
Turn-off energy loss per pulse Vee =15V, du/dt = 3000 V/ps (T, = 150°C)T,; = 125°C Eoxt 25,0 m.J
Reer = 4,3 Q T, =150°C 285 mJ
KurzschluRverhalten Vee =15V, Vee = 1000 V |
SC data Vegmex = Viezs -Lece -difdt t=< 10 ps, T,; = 150°C =c 350 A
Warmewiderstand, Chip bis Gehause , ;
Thermal resistance, junction to case pro IGBT / per IGBT Reuc 0.270( KW
Warmewiderstand, Gehause bis Kihlkérper|pro IGBT / per IGBT R, 0.120 KW
Thermal resistance, case to heatsink hessie = TWIMK) [ Agrease = 1 W/(M-K) neH '
Temperatur im Schaltbetrieb o
Temperature under switching conditions Ties -40 130 c
prepared by: MB date of publication: 2016-06-07
approved by: RS revision: V3.0
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(GBT-Vodu FP75R17N3E4

IGBT-Module

Infineon

Diode, Wechselrichter / Diode, Inverter
Hochstzuldssige Werte / Maximum Rated Values

Periodische Spitzensperrspannung _oee
Repetitive peak reverse voltage Ty =25°C Vraw 1700 v
Dauergleichstrom I 75 A
Continuous DC forward current i
Periodischer Spitzenstrom _ )
Repetitive peak forward current te=1ms leaw 150 A
Grenzlastintegral Ve=0V,tr =10 ms, T,; = 125°C 2t 1350 Azs
12t - value V=0V, t-=10ms, T,; = 150°C 1150 AZs
Charakteristische Werte / Characteristic Values min.  typ. max.
Durchlassspannung lF=75A Vee=0V Ty =25° 1801220 V
Forward voltage lF=75A, Vez=0V T, =125°C Vr 1,90 \
le=75A Vez=0V T, =150°C 1,95 v
Rickstromspitze l- =75 A, - di-/dt = 2150 A/ps (T,=150°C) T, =25° 105 A
Peak reverse recovery current Ve =900V T;=125°C lam 125 A
Ve =-15V T, =150°C 130 A
Sperrverzogerungsladung lr =75A, - di=/dt = 2150 Ajps (T,=150°C) T, =25° 135 uc
Recovered charge Ve =900V T;=125°C Q- 255 uc
Ve =-15V T, =150°C 295 pc
Abschaltenergie pro Puls lr =75 A, - di=/dt = 2150 Ajps (T,=150°C) T, =25° 5,60 m.J
Reverse recovery energy Ve =900V T, =125°C Eec 17,0 m.J
Ve =-15V T, =150°C 20,0 mJ
Warmewiderstand, Chip bis Gehause . - ;
Thermal resistance, junction to case pro Diode / per diode Rense 0.480 KW
Warmewiderstand, Gehause bis Kihlkérper|pro Diode / per diode R, 0210 KW
Thermal resistance, case to heatsink Arasie = TWIMK) 1 Agreaze = 1 W/(M-K) e '
Temperatur im Schaltbetrieb o
Temperature under switching conditions Ties -40 130 c
Diode, Gleichrichter / Diode, Rectifier
Hochstzuldssige Werte / Maximum Rated Values
Periodische Spitzensperrspannung _oee
Repetitive peak reverse voltage Ty =25°C Vaaw 1800 v
Durchlassstrom Grenzeffektivwert pro Chip |- _ oo )
Maximum RMS forward current per chip Te=80°C lerwsm 80 A
Gleichrichter Ausgang Grenzeffektivstrom _ane
Maximum RMS current at rectifier output Te=80°C s 140 A
Stofistrom Grenzwert t.=10ms, T,; = 25°C I 600 A
Surge forward current t, =10ms, T,; = 150°C Fam 470 A
Grenzlastintegral t. =10ms, T,; = 25°C 2t 1800 Azs
12t - value t. =10ms, T,;= 150°C 1100 AZs
Charakteristische Werte / Characteristic Values min. typ. max.
Durchlassspannung o o _
Forward voltage T,=150°C, Il =75A WV 1,15 v
Sperrstrom o o _
Reverse current T, = 150°C, Va = 1800 V Ir 1,00 mA
Warmewiderstand, Chip bis Gehause . - ;
Thermal resistance, junction to case pro Diode / per diode Rinse 0.650( KW
Warmewiderstand, Gehause bis Kihlkérper|pro Diode / per diode ;
Thermal resistance, case to heatsink Apeste = TWIMK) [ Agreese = 1 WI(M-K) Rincn 0,288 KW
Temperatur im Schaltbetrieb } °
Temperature under switching conditions Tier 40 130 c
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Technische Information / Technical Information

FP75R17N3E4

IGBT-Modul
IGBT-Module

Infineon

IGBT, Brems-Chopper / IGBT, Brake-Chopper

Hochstzuldssige Werte / Maximum Rated Values

Kollektor-Emitter-Sperrspannung _oee R
Collector-emitter voltage Ty =25°C Vess 1700 v
Kollektor-Dauergleichstrom Tz = 100°C, Tyjmex = 175°C Ic nom 75 A
Continuous DC collector current Tz =25°C, Tyjmex = 175°C Iz 150 A
Periodischer Kollektor-Spitzenstrom _ ~
Repetitive peak collector current te=1ms lemu 150 A
Gesamt-Verlustleistung . o s
Total power dissipation Tz =25°C, Tyjmax = 175°C Plot 555 W
Gate-Emitter-Spitzenspannung -
Gate-emitter peak voltage Voes *+-20 v
Charakteristische Werte / Characteristic Values min. typ. max.
Kollektor-Emitter-Sattigungsspannung le =75 A, Ve =15V Ty =25° 1951230 V
Collector-emitter saturation voltage le=75A Vaz=15V T,=125°C | Vegea 2,35 A"
lc =75A, Vees =15V T, =150°C 245 \%
Gate-Schwellenspannung _ _ -
Gate threshold voltage lc = 3,00 MA, Vee = Vee, Ty = 25°C Vesn |520(580(640]| Vv
Gateladung _
Gate charge Vee=-15V . +15V Qs 0,90 e
Interner Gatewiderstand e ~
Internal gate resistor Ty =25°C Rant 8,5 Q
Eingangskapazitat o4 _oee o _
Input capacitance f=1MHz, T,;=25°C, Ve =25V, Ve =0V Cies 6,80 nF
Ruckwirkungskapazitat oA _ 9Eo _ —
Reverse transfer capacitance f=1MHz, T, =25°C, Vee =25V, Ve =0V Cres 022 nF
Kollektor-Emitter-Reststrom _ o _oee -
Collector-emitter cut-off current Vez =1700V, Ve =0V, T,y = 25°C lozs 1.0 | mA
Gate-Emitter-Reststrom _ _ . -
Gate-emitter leakage current Vee =0V, Vee =20V, T,; =25°C laes 100 | nA
Einschaltverzégerungszeit, induktive Last |lc =75 A, Vee =900V Ty =25° t 0,23 us
Turn-on delay time, inductive load Vee =15V T, =125°C den 0,25 us
Rzen =4,3Q T, =150°C 0,26 Hs
Anstiegszeit, induktive Last le =75 A, Ve =900V T,=25° t 0,036 Hs
Rise time, inductive load Ve =215V T,=125°C ’ 0,04 HS
Reon = 4,3 Q T, =150°C 0,045 s
Abschaltverzagerungszeit, induktive Last  |lc =75 A, Ve = 900 V Ty =25° t 0,46 us
Turn-off delay time, inductive load Vee =15V T, =125°C o of 0,60 s
Reer = 4,3 Q T, =150°C 0,64 s
Fallzeit, induktive Last le =75 A, Vee =900 V T, =25° t 0,08 HS
Fall time, inductive load Vee =15V T;=125°C ' 0,15 us
Rz =4,3Q T, =150°C 0,16 Hs
Einschaltverlustenergie pro Puls le =75A Ve =800V, L =35 nH T, =25° 13,0 mJ
Turn-on energy loss per pulse Vee =15V, di/dt = 2150 A/ps (T, = 150°C) T,; = 125°C Eon 19,0 m.J
Reon = 4,3 Q T, =150°C 20,0 mJ
Abschaltverlustenergie pro Puls le =75 A, Vee =900V, Ls = 35 nH Ty =25° 145 m.J
Turn-off energy loss per pulse Vee =15V, du/dt = 3000 V/ps (T, = 150°C)T,; = 125°C Eoxt 25,0 m.J
Reer = 4,3 Q T, =150°C 285 mJ
KurzschluRverhalten Vee =15V, Vee = 1000 V |
SC data Vegmex = Viezs -Lece -difdt t=< 10 ps, T,; = 150°C =c 350 A
Warmewiderstand, Chip bis Gehause , ;
Thermal resistance, junction to case pro IGBT / per IGBT Reuc 0.270( KW
Warmewiderstand, Gehause bis Kihlkérper|pro IGBT / per IGBT R, 0.120 KW
Thermal resistance, case to heatsink hessie = TWIMK) [ Agrease = 1 W/(M-K) neH '
Temperatur im Schaltbetrieb o
Temperature under switching conditions Ties -40 130 c
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Technische Information / Technical Information

FP75R17N3E4

IGBT-Modul
IGBT-Module

Infineon

Diode, Brems-Chopper / Diode, Brake-Chopper

Hochstzuldssige Werte / Maximum Rated Values

Periodische Spitzensperrspannung _oee
Repetitive peak reverse voltage Ty =25°C Vaaw 1700 v
Dauergleichstrom I 50 A
Continuous DC forward current i
Periodischer Spitzenstrom _ )
Repetitive peak forward current te=1ms leaw 100 A
Grenzlastintegral Ve=0V,tr =10 ms, T,; = 125°C 2t 310 Azs
12t - value V=0V, t-=10ms, T,; = 150°C 260 AZs
Charakteristische Werte / Characteristic Values min.  typ. max.
Durchlassspannung lF=50A, Vez=0V T, =25° 180]220)| V
Forward voltage lF=50A, Vez=0V T, =125°C Vr 1,90 \
l:=50A, V=0V T, =150°C 1,95 v
Rickstromspitze l- = 50 A, - di-/dt = 1500 A/ps (T,=150°C) T, =25° 55,0 A
Peak reverse recovery current Ve =900V T;=125°C lam 64,0 A
Ve =-15V T, =150°C 68,0 A
Sperrverzogerungsladung I =50 A, - di=/dt = 1500 A/ps (T,=150°C) T, =25° 15,0 uc
Recovered charge Ve =900V T;=125°C Q- 21,5 uc
Ve =-15V T, =150°C 245 pc
Abschaltenergie pro Puls I =50 A, - di=/dt = 1500 Ajps (T,=150°C) T, =25° 10,0 m.J
Reverse recovery energy Ve =900V T, =125°C Eec 135 m.J
Ve =-15V T, =150°C 16,0 mJ
Warmewiderstand, Chip bis Gehause . - ;
Thermal resistance, junction to case pro Diode / per diode Rinse 0.630( KW
Warmewiderstand, Gehause bis Kuhlkorper|pro Diode / per diode ;
Thermal resistance, case to heatsink hessie = TWIM-K) [ Agrease = 1 W/(M-K) Rincn 0,279 KW
Temperatur im Schaltbetrieb o
Temperature under switching conditions Ties -40 130 c
NTC-Widerstand / NTC-Thermistor
Charakteristische Werte / Characteristic Values min. typ. max.
Nennwiderstand _Aro
Rated resistance Thre =25°C Res 5,00 KQ
Abweichung von R100 o B _ f - /
Deviation of R100 Trre =100°C, Rinc =493 Q AR/R 5 5 %
Verlustleistung _ —9Ee
Power dissipation Thre = 25°C Pas 20,0 | mw
B-Wert ;
B—Va?ue R2 = R25 exp [825 5[.(1-’T;_~ - 1"(298,15 K))] qu 50 3375 K
B-Wert ;
B—va?ue Rz = Ras exp [Basizo(1/Tz2 - 1/(298,15 K))] Basizo 3411 K
B-Wert , ;
B-value Rz = Ras exp [Basi1oo(1/T2 - 1/(298,15 K))] Basitoa 3433 K

Angaben gemald gultiger Application Note.

Specification according to the valid application note.
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Technische Information / Technical Information

IGBT-Modul
IGBT-Module

FP75R17N3E4

Infineon

Modul / Module

Isolations-Prifspannung

Isolation test voltage RMS, =50 Hz, t= 1 min. Viso 34 kv
Material Modulgrundplatte Cu
Material of module baseplate
Innere Isolation Basisisolierung (Schutzklasse 1, EN61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) v
Kriechstrecke Kontakt - Kihlkdrper / terminal to heatsink 10,0 mm
Creepage distance Kontakt - Kontakt / terminal to terminal
Luftstrecke Kontakt - Kihlkdrper / terminal to heatsink 75 mm
Clearance Kontakt - Kontakt / terminal to terminal
Vergleichszahl der Kriechwegbildung
Comperative tracking index cTl >200

min.  typ. max.
Modulstreuinduktivitat
Stray inductance module Lece 40 nH
Modulleitungswiderstand, Anschlisse - Re 4.00
Chip Te = 25°C, pro Schalter / per switch Revoos 200 me
Module lead resistance, terminals - chip Awce '
Lagertemperatur o
Storage temperature Tes -40 125 c
Anzugsdrehmoment f. Modulmontage Schraube M5 - Montage gem. gultiger Applikationsschrift M 300 6.00 | Nm
Mounting torgue for modul mounting Screw M5 - Mounting according to valid application note ' '
Gewicht
Weight G 300 9
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Technische Information / Technical Information

S FP75R17N3E4 infineon

Ausgangskennlinie IGBT,Wechselrichter (typisch) Ausgangskennlinienfeld IGBT,Wechselrichter (typisch)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
le = f (Vee) le = (Wee)
Vee =15V T, =150°C
150 7 150
— T4=25°C /7 ,’ Ve = 20V
— —T,;=125°C i —_—— Ve = 15V
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-bertragungscharakteristik IGBT,Wechselrichter (typisch) Schaltverluste IGBT,Wechselrichter (typisch)
transfer characteristic IGBT Inverter (typical) switching losses IGBT Inverter (typical)
le = (Vae) Eon =f(lc), Ecr =T ()
Vee =20V Ve =215V, Reen = 4.3 Q, Rear = 4.3 Q, Vee =900 V
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FP75R17N3E4

IGBT-Modul
IGBT-Module

Infineon

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

Transienter Warmewiderstand IGBT,Wechselrichter
transient thermal impedance IGBT,Inverter

Eon =T (Rz), Esx =T (Ra) Zinge =T (1)
Ve =15V, lc =75 A Vez =800V
50 1 1 L LT 5
—— Eon, Ty = 125°C H — Zic 18T
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Sicherer Rlickwirts-Arbeitsbereich IGBT,Wechselrichter Durchlasskennlinie der Diode, Wechselrichter (typisch)
(RBSOA) forward characteristic of Diode, Inverter (typical)
reverse bias safe operating area IGBT,Inverter (RBSOA) l= = f (V&)
le = f (Vee)
Ve =15V, Reer = 4.3 Q, T,; = 150°C
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Infineon

IGBT-Modul
IGBT-Module FP75R1 7N3E4
Schaltverluste Diode, Wechselrichter (typisch) Schaltverluste Diode, Wechselrichter (typisch)

switching losses Diode, Inverter (typical)

switching losses Diode, Inverter (typical)

Eee =1 (l5) Er: =T (Rg)
Reon =43 Q, Ve =900V le=75A, Ve =900V
40 22
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Transienter Warmewiderstand Diode, Wechselrichter Durchlasskennlinie der Diode, Gleichrichter (typisch)
transient thermal impedance Diode, Inverter forward characteristic of Diode, Rectifier (typical)
Znie =T (1) lr =1 (Ve)
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FP75R17N3E4

IGBT-Modul
IGBT-Module

Infineon

Ausgangskennlinie IGBT, Brems-Chopper (typisch)
output characteristic IGBT, Brake-Chopper (typical)

le = f (Vee)
Ve =15V
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Ubertragungscharakteristik IGBT, Brems-Chopper (typisch)
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transfer characteristic IGBT, Brake-Chopper (typical)
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Ausgangskennlinienfeld IGBT, Brems-Chopper (typisch)
output characteristic IGBT, Brake-Chopper (typical)

le = (Wee)
T, =150°C
150 v
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Transienter Warmewiderstand IGBT, Brems-Chopper
transient thermal impedance IGBT, Brake-Chopper

Znc =T (1)
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Durchlasskennlinie der Diode, Brems-Chopper (typisch) Transienter Warmewiderstand Diode, Brems-Chopper
forward characteristic of Diode, Brake-Chopper (typical) transient thermal impedance Diode, Brake-Chopper
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Schaltplan / Circuit diagram
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