Technische Information / technical information

IGBT-Module
IGBT-modules

FP30RO6KES

power electronics in motion

EUPEC

EconoPIM™2 Modul mit Trench/Feldstop IGBT3 und EmCon3 Diode

EconoPIM™2 module with trench/f

IGBT-Wechselrichter / IGBT-inverter

ieldstop IGBT? and EmCon3 diode

Hochstzuldssige Werte / maximum rated values

Vorlaufige Daten / preliminary data

Kollektor-Emitter-Sperrspannung

collector-emitter voltage Ty =25°C Vees 600 v
Kollektor-Dauergleichstrom Tc =65°C, Tvj =175°C IC nom 30 A
DC-collector current Tc =25°C, Tv; =175°C Ic 37 A
Periodischer Kollektor Spitzenstrom _
repetitive peak collector current te=1ms lcru 60 A
Gesamt-Verlustleistung _ oro o o
total power dissipation Tc =25°C, Tvj = 175°C Piot 125 w
Gate-Emitter-Spitzenspannung
gate-emitter peak voltage Vees +-20 v
Charakteristische Werte / characteristic values min. typ. max.
Kollektor-Emitter Sattigungsspannung lc=30A,Vee=15V Tvj=25°C 1,652,000 | V
collector-emitter saturation voltage Ilc=30A,Vece=15V Tvj=125°C | VCE sat 1,70 \Y
lc=30A,Vee=15V Tvj =150°C 1,80 \Y
Gate-Schwellenspannung _ _ oo
gate threshold voltage Ic =0,43 mA, Vce = Ve, Tvj =25°C VGEth 49 | 58 | 6,5 \%
Gateladung _
gate charge Vee=-15V .. +15V Qe 0,30 uc
Interner Gatewiderstand _oro )
internal gate resistor Ty =25°C Raint 0.0 Q
Eingangskapazitat _ _ oEo _ _ )
input capacitance f=1MHz, Ty;=25°C,Vce=25V,Vee=0V Cies 1,65 nF
Rickwirkungskapazitat _ — oFo - -
reverse transfer capacitance f=1MHz, Tvj=25°C,Vce=25V,Vee=0V Cres 0,051 nF
Kollektor-Emitter Reststrom _ _ _ oEo
collector-emitter cut-off current Vee =600V, Vee =0V, Ty; = 25°C lces 1.0 | mA
Gate-Emitter Reststrom _ _ _oEo
gate-emitter leakage current Vece=0V,Vee=20V, Tyj =25°C lces 400 | nA
Einschaltverzogerungszeit (ind. Last) Ilc =30 A, Vce =300V Tvj=25°C t 0,10 us
turn-on delay time (inductive load) Vee =115V Tvj=125°C don 0,10 us
Reon =56 Q Tvj =150°C 0,10 us
Anstiegszeit (induktive Last) lc =30 A, Vce =300V Tvj=25°C t 0,06 us
rise time (inductive load) Vee =15V Tvj=125°C ’ 0,065 us
RGon =56 Q Tvj =150°C 0,07 us
Abschaltverzégerungszeit (ind. Last) lc =30 A, Vce =300V Tvj=25°C t 0,60 us
turn-off delay time (inductive load) Vee=+15V Tvj=125°C | @°ff 0,65 us
RGotf =56 Q Tvj =150°C 0,70 us
Fallzeit (induktive Last) lc =30 A, Vce =300V Tvj=25°C t 0,04 us
fall time (inductive load) Vee =15V Tvj=125°C f 0,045 us
RGorf =56 Q Tvj=150°C 0,05 us
Einschaltverlustenergie pro Puls lc=30A, Vce=300V, Ls=45nH Tvj=25°C 1,40 mJ
turn-on energy loss per pulse Vee = +15 'V, di/dt = 600 A/us (Tvj=150°C)  Tv;=125°C Eon 1,70 mJ
Reon =56 Q Tvj =150°C 1,80 mJ
Abschaltverlustenergie pro Puls lc=30A, Vce=300V, Ls=45nH Tvj=25°C 1,00 mJ
turn-off energy loss per pulse Ve = 15V, du/dt = 2000 V/ps (Tvj=150°C) Tyj=125°C Eotf 1,15 mJ
Reotf =56 Q Tvj =150°C 1,20 mJ
Kurzschlussverhalten Vee £ 15V, Vce =360V tp <8 ps, Tvj =25°C | 210 A
SC data VcEmax = Vees -Lsce -dildt tp < 6 ps, Ty; = 150°C sc 150 A
Innerer Warmewiderstand pro IGBT
thermal resistance, junction to case per IGBT Rinse 1,20 | KIW
Ubergangs-Warmewiderstand pro IGBT / per IGBT Runch 0.40 KW

thermal resistance, case to heatsink

APaste = 1 W/(mK) / Agrease = 1 W/(mK)
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Technische Information / technical information

(GBT modules FP30R0O6KE3

power electronics in motion

EUPEC

Diode-Wechselrichter / diode-inverter
Hochstzuldssige Werte / maximum rated values

Vorlaufige Daten
preliminary data

Periodische Spitzensperrspannung

repetitive peak reverse voltage Ty =25°C VRRM 600 \%
Dauergleichstrom

DC forward current Ir 30 A
Periodischer Spitzenstrom _

repetitive peak forward current tb=1ms IFRv 60 A
Grenzlastintegral VrR=0V,tp=10ms, Ty; = 125°C 2t 90,0 A%s
12t - value VR=0V, tp=10ms, Tyj = 150°C 82,0 A%s

Charakteristische Werte / characteristic values

min.  typ. max.

Durchlassspannung IF=30A,Vee=0V Tvj=25°C 1,60 | 205 | V
forward voltage IF=30A,Vee=0V Tvj=125°C Ve 1,55 \%
IF=30A,Vee=0V Tvj=150°C 1,50 \%
Rickstromspitze Ir =30 A, - dir/dt = 600 A/us (Tv;=150°C) Tvj=25°C 22,0 A
peak reverse recovery current Vr=300V Tvj=125°C IRm 24,0 A
Vee=-15V Tvj=150°C 27,0 A
Sperrverzégerungsladung I =30 A, - die/dt = 600 A/us (Tv;=150°C) Tvj=25°C 1,15 uc
recovered charge Vr=300V Tvj=125°C Q- 2,30 uc
Vee=-15V Tvj=150°C 2,70 uC
Abschaltenergie pro Puls I =30 A, - die/dt = 600 A/us (Tv;=150°C) Tvj=25°C 0,12 mJ
reverse recovery energy VrR=300V Tvj=125°C Erec 0,30 mJ
Vee=-15V Tvj=150°C 0,36 mJ
Innerer Warmewiderstand pro Diode
thermal resistance, junction to case per diode Rinsc 1,80 | KW
Ubergangs-Wéarmewiderstand pro Diode / per diode
thermal resistance, case to heatsink APaste = 1T W/M'K) | Agrease = 1 W/(mM-K) RincH 0,60 KW
prepared by: Andreas Schulz date of publication: 2006-7-25
approved by: Wilhelm Rusche revision: 2.0




Technische Information / technical information

(GBT modules FP30R0O6KE3

power electronics in motion

EUPEC

Diode-Gleichrichter / diode-rectifier
Hochstzuldssige Werte / maximum rated values

Vorlaufige Daten
preliminary data

Periodische Riickw. Spitzensperrspannung

repetitive peak reverse voltage Ty =25°C VRRu 1600 v
Durchlassstrom Grenzeffektivwert pro Dio. — ono

forward current RMS maximum per diode Tc=80°C IF RuisM 60 A
Gleichrichter Ausgang Grenzeffektivstrom _ane

maximum RMS current at Rectifier output | 1€ - 20 c IRusm 50 A
StoRstrom Grenzwert to =10 ms, Tyj = 25°C | 450 A
surge forward current tp, =10 ms, Tyv; = 150°C FsM 370 A
Grenzlastintegral t, =10 ms, Ty; =25°C 2t 1000 AZs
12t - value to =10 ms, Tyvj = 150°C 685 A%s
Charakteristische Werte / characteristic values min. typ. max.
Durchlassspannung o o _

forward voltage Tvj=150°C, IF =30 A VF 0,90 \%
Sperrstrom o ° -

reverse current Tvj =150°C, VrR= 1600 V IR 1,00 mA
Innerer Warmewiderstand pro Diode

thermal resistance, junction to case per diode Rinse 0.85 | KW
Ubergangs-Warmewiderstand pro Diode / per diode Ruch 0.28 KIW

thermal resistance, case to heatsink APaste =1 W/(M-K) / Agrease =1 W/(m-K)

prepared by: Andreas Schulz date of publication: 2006-7-25

approved by: Wilhelm Rusche revision: 2.0




Technische Information / technical information

IGBT-Module
IGBT-modules

FP30RO6KES

power electronics in motion

EUPEC

IGBT-Brems-Chopper / IGB

T-brake-chopper

Hochstzuldssige Werte / maximum rated values

Vorlaufige Daten
preliminary data

Kollektor-Emitter-Sperrspannung _ Eo

collector-emitter voltage Ty =25°C Vees 600 v

Kollektor-Dauergleichstrom Tc =65°C, Tvj =175°C ICnom 30 A

DC-collector current Tc =25°C, Tv; =175°C Ic 37 A

Periodischer Kollektor Spitzenstrom _

repetitive peak collector current te=1ms lcru 60 A

Gesamt-Verlustleistung _ oro o o

total power dissipation Tc =25°C, Tvj = 175°C Piot 125 w

Gate-Emitter-Spitzenspannung

gate-emitter peak voltage Vees +-20 v

Charakteristische Werte / characteristic values min. typ. max.

Kollektor-Emitter Sattigungsspannung lc=30A,Vee=15V Tvj=25°C 1,652,000 | V

collector-emitter saturation voltage Ilc=30A,Vece=15V Tvj=125°C | VCE sat 1,70 \Y
lc=30A,Vee=15V Tvj =150°C 1,80 \Y

Gate-Schwellenspannung _ — —oro

gate threshold voltage lc = 0,43 mA, Vce = Ve, Tv; = 25°C Veewm | 49 | 58 | 65 | V

Gateladung _

gate charge Vee=-15V .. +15V Qe 0,30 uc

Interner Gatewiderstand _oro )

internal gate resistor Ty =25°C Raint 0,00 Q

Eingangskapazitat _ _ oEo _ _ )

input capacitance f=1MHz, Tvj =25°C,Vce=25V,Vee=0V Cies 1,65 nF

Rickwirkungskapazitat _ — oFo - -

reverse transfer capacitance f=1MHz Tv;=25°C,Vce=25V,Vee =0V Cres 0,051 nF

Kollektor-Emitter Reststrom _ _ _ oo

collector-emitter cut-off current Vee =600V, Vee =0V, Ty; = 25°C Ices 1.0 | mA

Gate-Emitter Reststrom _ _ _oEo

gate-emitter leakage current Vece=0V,Vee=20V, Tyj =25°C lces 400 | nA

Einschaltverzogerungszeit (ind. Last) lc =30 A, Vce =300V Tvj=25°C 0,10 us

turn-on delay time (inductive load) Vee =15V Tvj=125°C td on 0,10 us
Reon =56 Q Tvj =150°C 0,10 us

Anstiegszeit (induktive Last) lc =30 A, Vce =300V Tvj=25°C 0,06 us

rise time (inductive load) Vee =15V Tvj=125°C tr 0,065 us
RGon =56 Q Tvj =150°C 0,07 us

Abschaltverzégerungszeit (ind. Last) lc =30 A, Vce =300V Tvj=25°C 0,60 us

turn-off delay time (inductive load) Vee =15V Tvj=125°C | td off 0,65 us
RGotf =56 Q Tvj =150°C 0,70 us

Fallzeit (induktive Last) lc =30 A, Vce =300V Tvj=25°C 0,04 us

fall time (inductive load) Vee =15V Tvj=125°C tr 0,045 us
RGorf =56 Q Tvj=150°C 0,05 us

Einschaltverlustenergie pro Puls lc =30 A, Vce =300V Tvj=25°C 1,40 mJ

turn-on energy loss per pulse Vee =15V Tvj=125°C Eon 1,70 mJ
Reon =56 Q Tvj =150°C 1,80 mJ

Abschaltverlustenergie pro Puls lc =30 A, Vce =300V Tvj=25°C 1,00 mJ

turn-off energy loss per pulse Vee =15V Tvj=125°C Eotf 1,15 mJ
Reotf =56 Q Tvj =150°C 1,20 mJ

Kurzschlussverhalten Vee £ 15V, Vce =360V tp <8 ps, Tvj =25°C | 210 A

SC data VGEmax = VcEs -LscE - di/dt tp < 6 ps, Ty; = 150°C sc 150 A

Innerer Warmewiderstand pro IGBT

thermal resistance, junction to case per IGBT Rinse 1,20 | KIW

Ubergangs-Warmewiderstand pro IGBT / per IGBT

thermal resistance, case to heatsink APaste = 1 W/M-K) / Agrease = 1 W/(m-K) RincH 0,40 KW

prepared by: Andreas Schulz

date of publication: 2006-7-25

approved by: Wilhelm Rusche

revision: 2.0




Technische Information / technical information

IGBT-Module
IGBT-modules

FP30RO6KES

power electronics in motion

EUPEC

Diode-Brems-Chopper / Diode-brake-chopper
Hochstzuldssige Werte / maximum rated values

Vorlaufige Daten
preliminary data

Periodische Spitzensperrspannung _ Eo

repetitive peak reverse voltage Ty =25°C VRRu 600 v

Dauergleichstrom

DC forward current IF 15 A

Periodischer Spitzenstrom _

repetitive peak forw. current th="1ms IF R 30 A

Grenzlastintegral VR=0V,tp=10ms, Tvj = 125°C 2t 28,0 A

12t - value VR=0V, tp=10ms, Tyj = 150°C 21,0 A%s

Charakteristische Werte / characteristic values min.  typ. max.

Durchlassspannung IF=15A,Vee=0V Tvj=25°C 1,60 | 205 | V

forward voltage IF=15A,Vee=0V Tvj=125°C Ve 1,55 \%
IF=15A,Vee=0V Tvj =150°C 1,50 \Y

Ruckstromspitze IF =15 A, - dir/dt = 1500 A/us (Tvj=150°C)  Tyj=25°C 20,0 A

peak reverse recovery current Vr=300V Tvj=125°C IRm 24,0 A
Vee=-15V Tvj =150°C 25,0 A

Sperrverzégerungsladung Ir =15 A, - die/dt = 1500 A/ps (Tvj=150°C)  Tv;=25°C 0,75 uc

recovered charge Vr=300V Tvj=125°C Q- 1,30 uc
Vee=-15V Tvj =150°C 1,60 ucC

Abschaltenergie pro Puls Ir =15 A, - dir/dt = 1500 A/us (Tv;=150°C)  Tv; =25°C 0,17 mJ

reverse recovery energy VrR=300V Tvj=125°C Erec 0,30 mJ
Vee=-15V Tvj =150°C 0,40 mJ

Innerer Warmewiderstand pro Diode

thermal resistance, junction to case per diode Rinsc 3,00 | KW

Ubergangs-Wéarmewiderstand pro Diode / per diode

thermal resistance, case to heatsink APaste = 1 W/(M'K) /hgrease = 1 W/(M-K) RincH 1,00 KW

NTC-Widerstand / NTC-thermistor

Charakteristische Werte / characteristic values min. _typ. max.

Nennwiderstand _ oo

rated resistance Tc=25°C R2s 5,00 kQ

Abweichung von R1oo _ ° _

deviation of R1o Tc =100°C, R100 =493 Q AR/R -5 5 %

Verlustleistung _ oEo

power dissipation Te=25°C P25 200 | mwW

E:X\;fui R2 = R2s exp [B25/50(1/T2 - 1/(298,15 K))] B25/50 3375 K

prepared by: Andreas Schulz

date of publication: 2006-7-25

approved by: Wilhelm Rusche

revision: 2.0




Technische Information / technical information

IGBT-Module
IGBT-modules

FP30RO6KES

power electronics in motion

EUPEC

Modul / module

Vorlaufige Daten
preliminary data

Isolations-Prifspannung _ _ .
insulation test voltage RMS, f =50 Hz, t = 1 min. VisoL 2,5 kv
Material Modulgrundplatte Cu
material of module baseplate
Material fr innere Isolation AlLO
material for internal insulation 223
Kriechstrecke Kontakt - Kiihlkdrper / terminal to heatsink 10,0 mm
creepage distance Kontakt - Kontakt / terminal to terminal
Luftstrecke Kontakt - Kiihlkorper / terminal to heatsink 75 mm
clearance distance Kontakt - Kontakt / terminal to terminal
Vergleichszahl der Kriechwegbildung
comparative tracking index cTl >225

min.  typ. max.
Ubergangs-Warmewiderstand pro Modul / per module
thermal resistance, case to heatsink APaste = 1 W/(M'K) / Agrease = 1 W/(m-K) RincH 0,02 KW
Modulinduktivitat
stray inductance module Lsce 60 nH
Modulleitungswiderstand,
Anschlisse - Chip _ oro . Rccee! 4,00
module lead resistance, Tc =25°C, pro Schalter / per switch Raacc 3,00 mQ
terminals - chip
Hochstzulassige Sperrschichttemperatur | Wechselrichter, Brems-Chopper / Inverter, Brake-Chopper To: 175 | °C
maximum junction temperature Gleichrichter / rectifier vl max 150 | °C
Temperatur im Schaltbetrieb Wechselrichter, Brems-Chopper / Inverter, Brake-Chopper T, -40 150 | °C
temperature under switching conditions Gleichrichter / rectifier vier .40 150 | °C
Lagertemperatur o
storage temperature Tsig 40 125 c
Anzugsdrehmoment f. mech. Befestigung |Schraube M5 - Montage gem. glltiger Applikation Note M 3.00 _ 6.00 | Nm
mounting torque screw M5 - mounting according to valid application note ’ ’
Gewicht
weight G 180 g

prepared by: Andreas Schulz

date of publication: 2006-7-25
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revision: 2.0




Technische Information / technical information

IGBT-Module
IGBT-modules

FP30RO6KES

power electronics in motion

EUPEC

Schaltplan / circuit diagram

Vorlaufige Daten
preliminary data
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