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EconoPIM™3 Modul mit schnellem Trench/Feldstopp IGBT4 und Emitter Controlled 4 Diode und NTC
EconoPIM™3 module with fast Trench/Fieldstop IGBT4 and Emitter Controlled 4 diode and NTC

Potentielle Anwendungen

* Hilfsumrichter

* Medizinische Anwendungen
= Motorantriebe

« Servoumrichter

Elektrische Eigenschaften

= Niedrige Schaltverluste

» Niedriges VcEsat

* Tyjop = 150°C

* Veesat mit positivem Temperaturkoeffizienten

Mechanische Eigenschaften

= Hohe Last- und thermische Wechselfestigkeit
= Integrierter NTC Temperatur Sensor

= Kupferbodenplatte

* L 6tverbindungstechnik

« Standardgehause

T, 0% 22
AEYEE

Vees = 1200V
lcnom = 75A [ lcrm = 150A

Potential Applications
» Auxiliary inverters

» Medical applications

» Motor drives

» Servo drives

Electrical Features

» Low switching losses

* Low Vceeat

* Tyjop = 150°C

* Vcesat with positive temperature coefficient

Mechanical Features

= High power and thermal cycling capability
« Integrated NTC temperature sensor

» Copper base plate

» Solder contact technology

» Standard housing

Module Label Code
Barcode Code 128 ”

34560000000

DMX - Code #:-:
Tuh

Please read the Important Notice and Warnings at the end of this document

Al

Content of the Code Digit
Module Serial Number 1- 5
Module Material Number 6-11
Production Order Number 12-19
Datecode (Production Year) 20-21
Datecode (Production Week) 22-23
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FP75R12KT4

IGBT,Wechselrichter / IGBT,Inverter

Héchstzulassige Werte / Maximum Rated Values

infineon

Kollektor-Emitter-Sperrspannung

Collector-emitter voltage Fy=2at Vees 1200 v

Kollektor-Dauergleichstrom R o .

Continuous DC collector current Te=99°C, Tuima = 175°C lc nom 5 A

Periodischer Kollektor-Spitzenstrom i

Repetitive peak collector current b= lesa 150 A

Gate-Emitter-Spitzenspannung i

Gate-emitter peak voltage Vess D v

Charakteristische Werte / Characteristic Values min.  typ. max.

Kollektor-Emitter-Sattigungsspannung le =75 A, Vee =15V T,;=25"C 185|215 V

Collector-emitter saturation voltage le=T5A Vee =15V T=125°C | Vcesat 2,15 "
le=75A Vez=15V T =150°C 225 \%

Gate-Schwellenspannung _ E s

Cate threshold voltage le = 2,40 mA, Vee =Vee, Ty = 25°C Veem | 520]580 640 V

Gateladung o

Gate charge Vee =-15/15V Qs 0,57 pC

Interner Gatewiderstand _

Internal gate resistor Ty=25°C Rom 10 Q

Eingangskapazitat . e T S _ :

Input capacitance f=1MHz, T;=25°C, Ve= =25V, V== 0V Cres 4,30 nF

Rickwirkungskapazitat . _ qEe - .

Reverse transfer capacitance f=1MHz, T4=25°C, Vee =25V, Ve =0V Cres 0,16 nF

Kollektor-Emitter-Reststrom _ _ e

Collector-emitter cut-off current Vee=1200V, Vee =0V, T =25°C lees 1,0 | mA

Gate-Emitter-Reststrom _ _ S,

Gate-emitter leakage current Ve =@M Ve =20V Ty =207 loes 100 | nA

Einschaltverzogerungszeit, induktive Last |l =75 A, Ve =600V T,=25°C t 0,16 ys

Turmn-on delay time, inductive load Vee=-15/15V T4 =125°C den 017 us
Rean =1,1Q T, =150°C 017 us

Anstiegszeit, induktive Last lc =75 A, Ve =600V T4=25°C £ 0,03 15

Rise time, inductive load Vee=-15/15V T4 =125°C 0,04 s
Rean=1,1Q T,;=150°C 0,04 ys

Abschaltverzégerungszeit, induktive Last  |lc =75 A, Vee =600 V T,;=25"C t, 0,34 ys

Turn-off delay time, inductive load Wee =-15/15V T,;=125°C o 0,43 ys
Rex=1,1Q T, =150°C 0,45 Hs

Fallzeit, induktive Last le =75 A, Ve =600 V Ty =25°C t 0,08 us

Fall time, inductive load Vee =-15/15V Ty=125°C g 0,15 us
Reei = 1,1 Q Ty =150°C 0,17 us

Einschaltverlustenergie pro Puls le =75 A, Vee =600V, Lo =40 nH T,;=25"C 3,10 mJ

Turn-on energy loss per pulse difdt = 2500 A/ps (T.; = 150°C) Ty=125C Eon 6,60 mJ
Vee =-15/15V Reen = 1,1 Q T,; = 150°C 7,65 mJ

Abschaltverlustenergie pro Puls lc=7T5A, Ve =600V, Lc=40nH T,=25°C 420 mJ

Turn-off energy loss per pulse du/dt = 3600 V/ips (T,; = 150°C) T,=125°C Eorr 6,40 mJ
Vee=-15/15V, Reer = 1,1 Q T4 =150°C 7,20 mJ

KurzschluRverhalten Vee €15V, Vee = 800V I

SC data Veemax = Vees -Lsce -dildt t= <10 ps, T,; = 150°C 7 270 A

Warmewiderstand, Chip bis Gehause

Thermal resistance, junction to case pro IGBT / per IGBT Rae 0,390 KIW

Warmewiderstand, Gehause bis Kuhlkérper|pro IGBT / per IGBT R, 0.130 KIW

Thermal resistance, case to heatsink Aosste = TWIMK) [/ Agreaee = 1 W/(M-K) G :

Temperatur im Schaltbetrieb =

Temperature under switching conditions Taor -40 150 c
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FP75R12KT4

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

infineon

Periodische Spitzensperrspannung

Repetitive peak reverse voltage Fy=2at Veam 1200 v

Dauergleichstrom e 75 A

Continuous DC forward current ’

Periodischer Spitzenstrom i

Repetitive peak forward current b= lrrm 150 A

Grenzlastintegral _ _ o o

17 - value Ve=0V, e =10 ms, T,; = 125°C 12t 960 Azs

Charakteristische Werte / Characteristic Values min.  typ. max.

Durchlassspannung lr=75A,Vee=0V T,;=25"C 1,70 215 | V

Forward voltage IF=7T5A,Vee=0V T4 =125°C Ve 1,65 "
E=75A, Vez =0V Ty =150°C 1,65 \%

Rickstromspitze Ir =75 A, - diz/dt = 2500 Alus (T,=150°C) Ty;=25°C 88,0 A

Peak reverse recovery current Ve =600V T,=125°C lam 89,0 A
Vee=-15V T4 =150°C 90,0 A

Sperrverzogerungsladung Ir =75 A, - dir/dt = 2500 Alps (T,=150°C) T,;=25°C 7,30 e

Recovered charge Va = 600V T4=125°C Q- 13,0 pc
Vee =-15V T =150°C 145 e

Abschaltenergie pro Puls Ir =75 A, - di=/dt = 2500 Alps (Ty=150°C) T,;=25°C 2,65 mJ

Reverse recovery energy Va =600V T,=125°C Erec 460 mJ
Vee =-15V T,;=150°C 5,65 mJ

Warmewiderstand, Chip bis Gehause 1 .

Thermal resistance, junction to case pro Diode / per diode Riic 0,620 | K/W

Warmewiderstand, Gehause bis Kihlkérper|pro Diode / per diode

Thermal resistance, case to heatsink Aowste = 1 WIK) | Kgrassa = 1 WI(m-K) Rincy 0,205 KW

Temperatur im Schaltbetrieb =

Temperature under switching conditions Ties 40 20 t

Diode, Gleichrichter / Diode, Rectifier

Hoéchstzulassige Werte / Maximum Rated Values

Periodische Spitzensperrspannung e

Repetitive peak reverse voltage =28k Vaau 1600 v

Durchlassstrom Grenzeffektivwert pro Chip i

Maximum RMS forward current per chip Te=80°C Irrus i A

Gleichrichter Ausgang Grenzeffektivstrom ek

Maximum RMS current at rectifier output Te=280°C lausu 140 A

Stolistrom Grenzwert t,=10ms, T,,=25°C I 600 A

Surge forward current t,=10ms, T,;=150°C TR 470 A

Grenzlastintegral t, =10ms, T,;=25°C 12t 1800 A5

1t - value t: =10 ms, T,; = 150°C 1100 Als

Charakteristische Werte / Characteristic Values min. typ. max.

Durchlassspannung s " 21

Forward voltage T,;=150°C, - =75 A Ve 1,15 V

Sperrstrom s o 55

Reverse current Ty = 150°C, Vg = 1600V Ir 1,00 mA

Warmewiderstand, Chip bis Gehause : :

Thermal resistance, junction to case pra.Biodef perdiads Rinuc 0,650 KW

Warmewiderstand, Gehause bis Kihlkérper|pro Diode / per diode Rex 0215 KIW

Thermal resistance, case to heatsink Apsste = TWIMK) [ Agrease = 1 W/(mM-K) o 5

Temperatur im Schaltbetrieb B

Temperature under switching conditions Ties -40 120 C
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FP75R12KT4

IGBT, Brems-Chopper/ IGBT, Brake-Chopper

Héchstzulassige Werte / Maximum Rated Values
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Kollektor-Emitter-Sperrspannung

Collector-emitter voltage Fy=2at Vees 1200 v

Kollektor-Dauergleichstrom R o .

Continuous DC collector current Te=99°C, Tuima = 175°C lc nom 20 A

Periodischer Kollektor-Spitzenstrom i

Repetitive peak collector current b= lesa 00 A

Gate-Emitter-Spitzenspannung i

Gate-emitter peak voltage Vess D v

Charakteristische Werte / Characteristic Values min.  typ. max.

Kollektor-Emitter-Sattigungsspannung le =50 A, Vee =15V T,;=25"C 185|215 V

Collector-emitter saturation voltage le =50 A, Vee =15V T=125°C | Vcesat 2,15 "
le =50A Vez=15V T, =150°C 225 \%

Gate-Schwellenspannung _ E s

Cate threshold voltage lc = 1,60 mA, Vee =Vee, Ty =25°C Veem | 520]580 640 V

Gateladung o

Gate charge Vee =-15/15V Qs 0,38 pC

Interner Gatewiderstand _

Internal gate resistor Ty=25°C Rom 4,0 Q

Eingangskapazitat = _ aEe - . :

Input capacilance f=1MHz, T4=25°C, Vee =25V, Ve =0 V Cies 2,80 nF

Rickwirkungskapazitat . _ qEe - .

Reverse transfer capacitance f=1MHz, T;=25°C, Vee =25V, Ve =0V Cres 0,10 nF

Kollektor-Emitter-Reststrom _ _ e

Collector-emitter cut-off current Vee =1200V, Ve =0V, Ty = 25°C lces 1,0 | mA

Gate-Emitter-Reststrom _ _ S,

Gate-emitter leakage current Ve =@M Ve =20V Ty =207 loes 100 | nA

Einschaltverzogerungszeit, induktive Last |l = 50 A, Ve =600V T,=25°C t 0,16 ys

Turmn-on delay time, inductive load Vee=-15/15V T4 =125°C den 017 us
Rean =15 Q T4 =150°C 017 us

Anstiegszeit, induktive Last le =50 A, Ve =600 V T,=25°C £ 0,03 us

Rise time, inductive load Vee=-10/15V T4=125°C 0,04 us
Rgon =15 Q T,;=150°C 0,04 ys

Abschaltverzégerungszeit, induktive Last  |lc =50 A, Vee = 600 V T,;=25"C t, 0,33 ys

Turn-off delay time, inductive load Wee =-15/15V T,;=125°C o 0,43 ys
Rex=15Q Ty =150°C 0,45 Hs

Fallzeit, induktive Last lc =50 A, Ve =600 V Ty =25°C t 0,08 us

Fall time, inductive load Vee =-15/15V Ty=125°C g 0,15 us
Reei =15 Q Ty =150°C 0,17 us

Einschaltverlustenergie pro Puls le =50 A, Vee =600V, L6 =20 nH T,;=25"C 570 mJ

Tumn-on energy loss per pulse Vee =-15/15V,Rean =15 Q T,=125°C Eon 7,70 mJ

T,; = 150°C 8,40 mJ
Abschaltverlustenergie pro Puls lc =50A, Ve =600V, Lo =20nH T,=25°C 2,80 mJ
Turn-off energy loss per pulse Vee=-15/15V, Reer = 15 Q T,=125°C Eorr 430 mJ
Ty =150°C 4,80 mJ

KurzschluRverhalten Vee €15V, Vee = 800V I

SC data Veemax = Vees -Lsce -dildt t= <10 ps, T,; = 125°C 7 180 A

Warmewiderstand, Chip bis Gehause

Thermal resistance, junction to case pro IGBT / per IGBT Rae 0.540] KIW

Warmewiderstand, Gehause bis Kuhlkérper|pro IGBT / per IGBT

Thermal resistance, case to heatsink Aoncte = 1 WIMK) [ Kgse = 1 WIm-K) Runcy 0.245 KW

Temperatur im Schaltbetrieb =

Temperature under switching conditions Taor -40 150 c
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FP75R12KT4

Diode, Brems-Chopper / Diode, Brake-Chopper

Héchstzulassige Werte / Maximum Rated Values

infineon

Periodische Spitzensperrspannung e

Repetitive peak reverse voltage Fy=2at Veam 1200 v

Dauergleichstrom e 25 A

Continuous DC forward current ’

Periodischer Spitzenstrom i

Repetitive peak forward current b= lrrm a0 A

Grenzlastintegral Va=0V,tr =10 ms, Ty; = 125°C It 90,0 AZs

12t - value Ve=0V,tr =10 ms, T,; = 150°C 80,0 AZs

Charakteristische Werte / Characteristic Values min.  typ. max.

Durchlassspannung lr=25A,Vee=0V T,;=25"C 1751215 | V

Forward voltage lF=25A,Vee=0V T4 =125°C Ve 1,75 "

lF=25A Vez=0V T, =150°C 1,75 \%

Rickstromspitze Ir =25 A, - diz/dt = 1200 Alus (T,=150°C) Ty;=25°C 39,0 A

Peak reverse recovery current Ve =600V T,=125°C lam 400 A
T4 =150°C 41,0 A

Sperrverzogerungsladung Ir =25 A, - di=/dt = 1200 Alps (T4=150°C) T,;=25°C 2,40 e

Recovered charge Va = 600V T4=125°C Q- 410 pc
T, =150°C 4,40 e

Abschaltenergie pro Puls Ir =25 A, - di=/dt = 1200 Alps (Ty=150°C) T,;=25°C 0,90 mJ

Reverse recovery energy Va =600V T,=125°C Erec 1,50 mJ
T,;=150°C 1,70 mJ

Warmewiderstand, Chip bis Gehause 1 .

Thermal resistance, junction to case pro Diode / per diode Riic 1,35 | KIW

Warmewiderstand, Gehause bis Kihlkérper|pro Diode / per diode Rex 0610 KW

Thermal resistance, case to heatsink Apsste = T WIMK) [ Agresse = 1 W/(M-K) o :

Temperatur im Schaltbetrieb =

Temperature under switching conditions Ties 40 20 t

NTC-Widerstand / NTC-Thermistor

Charakteristische Werte / Characteristic Values min.  typ. max.

Nennwiderstand o

Rated resistance Thre =25°C Rz 5,00 kQ

Abweichung von R100 _ - _

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

Verlustleistung e

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

E:r:;[elj-g Rz = Rz exp [B:s,’sn(‘] e 1.-"(298,15 K))] Bosizn 3375 K

E::t;'el:; R: =Ry exp [B:5,3[)(1}'T2 = 1.'"(298,15 K))] Basian 3411 K

B-Wert

Bvallie Rz = Ras eXp [Basion(1/Tz - 1/(298,15 K))] Basrioa 3433 K

Angaben gemal gultiger Application Note.

Specification according to the valid application note.
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FP75R12KT4

Modul / Module
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Isolations-Prifspannung

Isolation test voltage RMS, =50 Hz, t=1 min. VisoL 25 kv
Material Modulgrundplatte cu
Material of module baseplate
Innere Isolation Basisisolierung (Schutzklasse 1, ENG1140) ALO
Internal isolation basic insulation (class 1, IEC 61140) Sk
Kriechsirecke Kontakt - Kuhlkorper / terminal to heatsink 10,0 i
Creepage distance Kontakt - Kontakt / terminal to terminal
Luftstrecke Kontakt - Kuihlkérper / terminal to heatsink 5 i
Clearance Kontakt - Kontakt / terminal to terminal
Vergleichszahl der Kriechwegbildung
Comperative tracking index cn =2

min.  fyp. max.
Warmewiderstand, Gehause bis Kihlkérper|pro Modul / per module R 0.009 KIW
Thermal resistance, case to heatsink Aozste = 1T WIM-K) / Agrazze = 1 WI(mM-K) RGH :
Modulstreuinduktivitat
Stray inductance module Lece 40 nH
Modulleitungswiderstand, Anschliisse - Recee 400
Chip Te = 25°C, pro Schalter / per switch F{AC- EE 300 mQ
Module lead resistance, terminals - chip ey ]
Lagertemperatur i
Storage temperature Tso -40 1251 °C
Anzugsdrehmoment f. Modulmontage Schraube M5 - Montage gem. guitiger Applikationsschnft M 300 6.00 | Nm
Mounting torgue for modul mounting Screw M5 - Mounting according to valid application note * .
Gewicht
Weight G 300 g
Datasheet 6 V30
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Ausgangskennlinie IGBT,Wechselrichter (typisch)
output characteristic IGBT,Inverter (typical)
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Ubertragungscharakteristik IGBT,Wechselrichter (typisch)

transfer characteristic IGBT,Inverter (typical)
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Ausgangskennlinienfeld IGBT,Wechselrichter (typisch)
output characteristic IGBT,Inverter (typical)
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Schaltverluste IGBT,Wechselrichter (typisch)
switching losses IGBT,Inverter (typical)

Eon =1 (lc), BEar =1 (Ic)

Vee =#15V, Reon = 1.1 Q, Reen = 1.1 Q, Ve =600V
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FP75R12KT4

Schaltverluste IGBT,Wechselrichter (typisch)
switching losses IGBT,Inverter (typical)
Ean = T (Re), Eor =T (Rs)
Vee =215V, lc =75 A Ve= =600V
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Sicherer Riickwiérts-Arbeitsbereich IGBT,Wechselrichter
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Transienter Warmewiderstand IGBT,Wechselrichter
transient thermal impedance IGBT,Inverter
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Durchlasskennlinie der Diode, Wechselrichter (typisch)
forward characteristic of Diode, Inverter (typical)
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FP75R12KT4

Schaltverluste Diode, Wechse

Irichter (typisch)

switching losses Diode, Inverter (typical)

/

Eree = f (I)
Roon = 1.1 Q, Vee = 600 V
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Transienter Warmewiderstand Diode, Wechselrichter
transient thermal impedance Diode, Inverter
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Schaltverluste Diode, Wechselrichter (typisch)
switching losses Diode, Inverter (typical)

Ere =f(Rz)
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Durchlasskennlinie der Diode, Gleichrichter (typisch)
forward characteristic of Diode, Rectifier (typical)
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Ausgangskennlinie IGBT, Brems-Chopper (typisch)
output characteristic IGBT, Brake-Chopper (typical)
le = f (Wee)
Ve =15V
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NTC-Widerstand-Temperaturkennlinie (typisch)
NTC-Thermistor-temperature characteristic (typical)

R=f(T)
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Durchlasskennlinie der Diode, Brems-Chopper (typisch)
forward characteristic of Diode, Brake-Chopper (typical)
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Schaltplan / Circuit diagram
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Gehduseabmessungen / Package outlines
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¥ = alle MaBe mit einer Toleranz von
#* = all dimensions with tolerance of m
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