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Typical Applications
* Motor drives

Electrical Features

* Increased blocking voltage capability up to 650V
* High short-circuit capability

* Tyjop = 150°C

* Trench IGBT 4

* Vcesat With positive temperature coefficient

Mechanical Features

* Integrated NTC temperature sensor
* Isolated base plate

» Copper base plate

* Solder contact technology

Module Label Code

Barcode Code 128 II| || ||||| ||| || Content of the Code Digit
' m Module Serial Number 1- 5
II1|2IS4|56(IJ(§!)|00(IJ!) 03000 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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FPS50R0O7N2E4

IGBT-
B AEM / Maximum Rated Values

A4 > )N—2Z | IGBT,Inverter

infineon

dLo% IZv2EE

Collector-emitter voltage Ty =25°C Vees 650 v
EﬁDC] l-/ 7 9 %ﬁ, Tc= BOOC, ij max = 175°C Ic nom 50 A
Continuous DC collector current Tc =25°C, Tyjmax = 175°C Ic 70 A
BYEBLE—COLVZER _
Repetitive peak collector current tp=1ms lerm 100 A
T—hk IZvEBE—JEE
Gate-emitter peak voltage Vees +-20 v
ERH 4S5 / Characteristic Values min. typ. max.
dLY4 ISy ABBNEE lc =50 A, Vee = 15 V T, = 25°C 155|195 v
Collector-emitter saturation voltage lc=50A,Vee =15V T,j=125°C | Vcesat 1,70 \Y
lc =50 A, Vee = 15 V T, = 150°C 1,75 Vv
JF—h- IZVvRBLEVEERE _ _ _opo
Gate threshold voltage lc = 0,80 mA, Vce = Vee, Ty = 25°C Veen | 5,05]580 (645 V
JT—hNERE _
Gate charge Vee=-15V ... +15V Qe 0,50 uC
HNET — ~NEHR — ope _
Internal gate resistor Ty =25°C Reint 0,0 Q
ALBE _ _ops - - .
Input capacitance f=1MHz, Ty =25°C, Vce =25V, Vee =0V Cies 3,10 nF
FERE _ — ogo _ _
Reverse transfer capacitance f=1MHz, Ty=25°C, Voe =25V, Vee =0 V Cres 0,095 nF
JdLO2 IXy REEHER _ _ —opo
Collector-emitter cut-off current Vee =650V, Vee =0V, Ty = 25°C lces 1.0 | mA
T—hk IZYvEBRIER _ _ _opo
Gate-emitter leakage current Vee =0V, Vee =20V, Tyj = 25°C lees 100 | nA
B—TFAVENEE (FEER) lc =50 A, Vce = 300 V Ty =25°C ¢ 0,023 us
Turn-on delay time, inductive load Vee =215V T,y =125°C don 0,023 us
Reon =8,2 Q T,j=150°C 0,023 us
R— AV LREE (FEEH) lc = 50 A, Vce = 300 V T, = 25°C ¢ 0,015 us
Rise time, inductive load Vee =215V Ty =125°C ’ 0,018 us
Roon = 8,2 Q T, = 150°C 0,02 us
B—2AT7ENEE (FEAN) lc =50 A, Vce =300V Ty =25°C t 0,18 us
Turn-off delay time, inductive load Vee =15V T, =125°C d off 0,20 us
Reor = 8,2 Q Ty =150°C 0,205 us
BR—FT7 THREE (FEER) lc =50 A, Vce = 300 V T, =25°C ¢ 0,055 us
Fall time, inductive load Vee =15V T,j=125°C f 0,06 us
Reof = 8,2 Q Ty =150°C 0,06 us
BR—2VFAARAYFUIEK lc=50A, Vce =300V, Ls =30 nH T,j=25°C 0,33 mJ
Turn-on energy loss per pulse Vee = +15 'V, di/dt = 2800 A/ps (Ty; = 150°C) Ty = 125°C Eon 0,375 mJ
Reon =8,2 Q T,j=150°C 0,475 mJ
BR—VATAAYF UK lc =50 A, Vee = 300 V, Ls = 30 nH T, = 25°C 1,80 mJ
Turn-off energy loss per pulse Ve = £15 V, du/dt = 4200 V/ps (Ty; = 150°C)T,; = 125°C Eorr 2,25 mJ
Reor = 8,2 Q Ty =150°C 2,40 mJ
ERER Vee <15V, Vee = 360 V tr <10 ps, Ty;=25°C | 240 A
SC data Vcemax = Vces -Lsce -di/dt tp <10 ps, Ty;=150°C s¢ 190 A
w3y FT-ABEREKR " Ny
Thermal resistance, junction to case IGBTHS ( 13RF V) ) /per IGBT Rine 0,800 KW
T—A E=RNI U UBARIER IGBTEB ( 1 EFZV) ) /perlIGBT R 0.375 KW
Thermal resistance, case to heatsink Apaste = T WI(M-K) /  Agrease = 1 W/(m-K) theH ’
BERE _ 0
Temperature under switching conditions Tyop -40 150 c
Datasheet 2 V3.0
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FPS50R0O7N2E4

Diode, 4 >/\—2% / Diode, Inverter

B AEM / Maximum Rated Values

infineon

E—UBBRLEEE

Repetitive peak reverse voltage Ty =25°C Vraw 650 v

E#EDCER | 50 A

Continuous DC forward current F

E— V&KL IESR -

Repetitive peak forward current tp=1ms lem 100 A

BR-—EBEE V=0V, tp=10ms, Ty = 125°C et 330 Azs

12t - value Vr=0V,tp=10ms, T,; = 150°C 300 A%s

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

JEE IF=50A,Vee =0V Ty =25°C 1551195 V

Forward voltage IF=50A,Vee=0V Ty=125°C Ve 1,50 \Y
IF=50A,Vee =0V Ty =150°C 1,45 \

E—O¥EEER Ir =50 A, - dir/dt = 2800 A/us (T\;=150°C) T,;=25°C 69,0 A

Peak reverse recovery current Vg =300V Tyj=125°C Irm 76,0 A
Vee=-15V Ty =150°C 80,0 A

FEEERE Ir =50 A, - die/dt = 2800 A/ps (T,=150°C) T,;=25°C 1,90 uC

Recovered charge Vr =300V Ty =125°C Qr 3,40 uC
Vee=-15V T,j = 150°C 3,95 uC

BEEEK Ir = 50 A, - di/dt = 2800 A/ps (T,=150°C) T, = 25°C 0,60 mJ

Reverse recovery energy Vr =300V Ty =125°C Erec 0,95 mJ
Vee=-15V Ty =150°C 1,10 mJ

v ay F—ABBRERR . s )

Thermal resistance, junction to case [Diode (( 13F 244 ) / per diode Rinc 1,20 [KIW

T—A- E—RIUOBRIRR /Diode ( 1 Z&FZiV) ) /per diode

Thermal resistance, case to heatsink Apaste = 1 WMK) | Agrease = 1 W/(mM-K) Rincr 0,562 KW

BER _ o

Temperature under switching conditions Tyop ~40 150 | *°C

Diode. EJigs / Diode, Rectifier

B AEH / Maximum Rated Values

E—URRLUEERE oo

Repetitive peak reverse voltage Ty=25°C Vrru 1600 v

B REXIEER/chip — ano

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

EREDOBRARMER —ane

Maximum RMS current at rectifier output Te=80"C Irwisu 100 A

H—JIEBR t, =10 ms, Ty = 25°C | 600 A

Surge forward current to =10 ms, Ty = 150°C FsM 470 A

BR-—EBER t, = 10 ms, Ty = 25°C et 1800 A%s

12t - value t,=10ms, Ty; = 150°C 1100 A%s

E S35 / Characteristic Values min. typ. max.

JEE A _

Forward voltage T, =150°C, Ir =50 A Ve 1,00 \%

BER T = 150°C, Vi = 1600 V | 1,00 mA

Reverse current vl » VR R )

TyroTar- F—ABBER . w )

Thermal resistance, junction to case [Diode (( 13F 24 ) / per diode Rine 0,650 KW

TR E—RIUOBRIER /Diode ( 13%&F2V) ) /per diode

Thermal resistance, case to heatsink Apaste = 1T WIM-K) / Agrease = 1 W/(m-K) Rincr 0,304 KW

BERE _ o

Temperature under switching conditions Tuiop -40 150 ¢

Datasheet 3 V3.0
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FPS50R0O7N2E4

IGBT-7 L —FF 3 v /\— /IGBT, Brake-Chopper

B AEM / Maximum Rated Values

infineon

dLo% IZv2EE

Collector-emitter voltage Ty =25°C Vees 650 v
EﬁDC] l-/ 7 9 %ﬁ, Tc= BOOC, ij max = 175°C Ic nom 50 A
Continuous DC collector current Tc =25°C, Tyjmax = 175°C Ic 70 A
BYEBLE—COLVZER _
Repetitive peak collector current tp=1ms lerm 100 A
T—hk IZvEBE—JEE
Gate-emitter peak voltage Vees +-20 v
ERH 4S5 / Characteristic Values min. typ. max.
dLY4 ISy ABBNEE lc =50 A, Vee = 15 V T, = 25°C 155|195 v
Collector-emitter saturation voltage lc=50A,Vee =15V T,j=125°C | Vcesat 1,70 \Y
lc =50 A, Vee = 15 V T, = 150°C 1,75 Vv
JF—h- IZVvRBLEVEERE _ _ _opo
Gate threshold voltage lc = 0,80 mA, Vce = Vee, Ty = 25°C Veen | 5,05]580 (645 V
JT—hNERE _
Gate charge Vee=-15V ... +15V Qe 0,50 uC
HNET — ~NEHR — ope _
Internal gate resistor Ty =25°C Reint 0,0 Q
ALBE _ _ops - - .
Input capacitance f=1MHz, Ty =25°C, Vce =25V, Vee =0V Cies 3,10 nF
FERE _ — ogo _ _
Reverse transfer capacitance f=1MHz, Ty=25°C, Voe =25V, Vee =0 V Cres 0,095 nF
JdLO2 IXy REEHER _ _ —opo
Collector-emitter cut-off current Vee =650V, Vee =0V, Ty = 25°C lces 1.0 | mA
T—hk IZYvEBRIER _ _ _opo
Gate-emitter leakage current Vee =0V, Vee =20V, Tyj = 25°C lees 100 | nA
B—TFAVENEE (FEER) lc =50 A, Vce = 300 V Ty =25°C ¢ 0,023 us
Turn-on delay time, inductive load Vee =215V T,y =125°C don 0,023 us
Reon =8,2 Q T,j=150°C 0,023 us
R— AV LREE (FEEH) lc = 50 A, Vce = 300 V T, = 25°C ¢ 0,015 us
Rise time, inductive load Vee =215V Ty =125°C ’ 0,018 us
Roon = 8,2 Q T, = 150°C 0,02 us
B—2AT7ENEE (FEAN) lc =50 A, Vce =300V Ty =25°C t 0,18 us
Turn-off delay time, inductive load Vee =15V T, =125°C d off 0,20 us
Reor = 8,2 Q Ty =150°C 0,205 us
BR—FT7 THREE (FEER) lc =50 A, Vce = 300 V T, =25°C ¢ 0,055 us
Fall time, inductive load Vee =15V T,j=125°C f 0,06 us
Reof = 8,2 Q Ty =150°C 0,06 us
BR—2VFAARAYFUIEK lc=50A, Vce =300V, Ls =30 nH T,j=25°C 0,33 mJ
Turn-on energy loss per pulse Vee = +15 'V, di/dt = 2800 A/ps (Ty; = 150°C) Ty = 125°C Eon 0,375 mJ
Reon =8,2 Q T,j=150°C 0,475 mJ
BR—VATAAYF UK lc =50 A, Vee = 300 V, Ls = 30 nH T, = 25°C 1,80 mJ
Turn-off energy loss per pulse Ve = £15 V, du/dt = 4200 V/ps (Ty; = 150°C)T,; = 125°C Eorr 2,25 mJ
Reor = 8,2 Q Ty =150°C 2,40 mJ
ERER Vee <15V, Vee = 360 V tr <10 ps, Ty;=25°C | 240 A
SC data Vcemax = Vces -Lsce -di/dt tp <10 ps, Ty;=150°C s¢ 190 A
w3y FT-ABEREKR " Ny
Thermal resistance, junction to case IGBTHS ( 13RF V) ) /per IGBT Rine 0,800 KW
T—A E=RNI U UBARIER IGBTEB ( 1 EFZV) ) /perlIGBT R 0.375 KW
Thermal resistance, case to heatsink Apaste = T WI(M-K) /  Agrease = 1 W/(m-K) theH ’
BERE _ 0
Temperature under switching conditions Tyop -40 150 c
Datasheet 4 V3.0
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FPS50R0O7N2E4

Diode, 7 L —#*F 3 v /\— / Diode, Brake-Chopper

B AEM / Maximum Rated Values

infineon

E—UBBRLEEE

Repetitive peak reverse voltage Ty =25°C Vraw 650 v

EHDCER | 20 A

Continuous DC forward current F

E—J#&RLUIEER -

Repetitive peak forward current tp=1ms lem 40 A

ER-EREE Ve=0V,to=10 ms, Ty = 125°C it 49,0 A%s

12t - value Vr=0V,tp=10ms, T,; = 150°C 45,0 A%s

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

JEE IF=20A,Vee=0V Ty =25°C 1,60 12,00 | V

Forward voltage IF=20A,Vee=0V Ty=125°C Ve 1,55 \Y

IF=20A,Vee=0V T,j=150°C 1,50 \%

E—o¥EEER Ir = 20 A, - dir/dt = 1800 A/ps (T,=150°C) T, = 25°C 34,0 A

Peak reverse recovery current Vg =300V Tyj=125°C Irm 38,0 A
T,j = 150°C 40,0 A

FEEEHRE Ir =20 A, - die/dt = 1800 A/ps (T,;=150°C) T,;=25°C 1,00 uC

Recovered charge Vr =300V Ty =125°C Qr 1,75 uC
T,j = 150°C 2,20 uC

BEERL Ir = 20 A, - dir/dt = 1800 A/ps (T,=150°C) T, = 25°C 0,21 mJ

Reverse recovery energy Vr =300V Ty =125°C Erec 0,37 mJ
Ty =150°C 0,47 mJ

Ty ar- F—AERIER . i .

Thermal resistance, junction to case [Diode (( 13F 244 ) / per diode Rinc 2,30 | K/W

T—A- E—RIUOBRIRR /Diode ( 1 Z&FZiV) ) /per diode R 108 KW

Thermal resistance, case to heatsink Apaste = 1T WIM-K) / Agrease = 1 W/(m-K) thCH ’

BER _ o

Temperature under switching conditions Tyop ~40 150 c

NTC-t— X A& / NTC-Thermistor

TR MM / Characteristic Values min. typ. max.

ERIKTE = oEo

Rated resistance Trre =25°C Ros 5,00 kQ

R100D fmZE - ° -

Deviation of R100 Tnte = 100°C, Rigo = 493 Q ARR | -5 5 %

Bx — opo

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

g:\iﬁe R2 = Ras exp [Basiso(1/T2 - 1/(298,15 K))] Basiso 3375 K

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

B'Value 2 25 p 25/80 2 ] 25/80

B-EH Rz = Ras exp [Basroo(1/T2 - 1/(298,15 K))] B 3433 K

B-VaIUe 2 25 p 25/100¢ 2 3 25/100

BYAT7VTr—>a>y /—NC&B %K

Specification according to the valid application note.

Datasheet 5 V3.0
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FPS50R0O7N2E4

£ 1—)L / Module

(infineon

MR FE

Isolation test voltage RMS, f =50 Hz, t= 1 min. Viso 2,5 kv
R—AFL—rWE Cu
Material of module baseplate
R 15 HEEE (25 A1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 28
JRE R Ei&HE - E— RS> %9 [ terminal to heatsink 10,0 mm
Creepage distance BI& S & - EA& 5 [ terminal to terminal
R Bi& S % - E— N2> 9 [ terminal to heatsink 7.5 mm
Clearance A& S % - BT / terminal to terminal
HRNZ Y+ TR
Comperative tracking index CTl >200
min. typ. max.

T—A E—RIVUBEBRIER /£ 1 —)L / per module R 002 K/W
Thermal resistance, case to heatsink Apaste = 1 W/(M-K) / Agrease = 1 W/(m-K) e '
RBA ARV A
Stray inductance module Lsce 35 nH
ND—2—ZF)- Fv7TEER _ oo “ . Receer 4,00
Module lead resistance, terminals - chip To =25°C, /A1 ¥ 5/ per switch Raa+cc 3,00 mQ
RERE o
Storage temperature Tsg -0 125 1 °C
B RFRZEDHTRILD B IR M5 _
Mounting torque for modul mounting BYBTTVTr—23a> /—NC&BIITA0T M 3,00 6,00 [ Nm

Screw M5 - Mounting according to valid application note
B8
Weight G 180 9
Datasheet 6 V3.0
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FPS50R0O7N2E4

infineon

Hh 4 IGBT- 4 > /N—2& (Typical) Hh4M IGBT- 4 > /N—2Z (Typical)
output characteristic IGBT,Inverter (typical) output characteristic IGBT,Inverter (typical)
lc=f (VCE) lc=f (VCE)
Vee=15V Ty =150°C
100 I Y 100 — T
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Vee [V]

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

ALY FIEK IGBT-

Vee [V]

14 > )N—2& (Typical)

switching losses IGBT,Inverter (typical)

le = f (Vae) Eon = f (lc), Eor = T (Ic)
VCE =20V VGE =+15 V, Reon =8.2 Q, RGoff =8.2 Q, VCE =300V
100 ‘ ‘ r 4,5 ‘ ‘ ‘
— Ty=25°C /) —— Eon, Ty = 125°C
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90 {==- T;=150°C 77 4.0 ||=—— Eon, Ty=150°C K
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FP50R07N2E4 infineon

AAYFUTEKIGBT- 4 2 /N—2Z (Typical) BE#HAE—HRAIGBT- 41 /N\—&
switching losses IGBT,Inverter (typical) transient thermal impedance IGBT,Inverter
Eon = (Ra), Eoff = f (Ro) Zingc =T (1)
Vee =+15V, Ic =50 A, Vce = 300 V
4,5 \ \ \ 1 T
—— Eon, Ty = 125°C Zvuc : IGBT |
— — Eor, Tyj = 125°C Il
1| === Eon, Tyj=150°C
40 11772 Ear, Ty = 150°C /
3,5
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2,5 ______ . pumemmT :’ — —
e I R g
E —_—T - = 0,1
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20 - g
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/// ]
15 7
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1,0 7
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e it 1 2 3 4
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tsk: 001 002 005 01
. T LI 111
0 5 10 15 20 25 30 35 40 45 50 0,001 0,01 0,1 1 10
Ra [Q] t[s]
BINA T AZEEEESE IGBT- 1>/¥—2& (RBSOA)) JEE E 451 Diode. 4 >/X—5& ( typical)
reverse bias safe operating area IGBT,Inverter (RBSOA) forward characteristic of Diode, Inverter (typical)
le =f (Vce) Ie = (Ve)
Vee = +15V, Reor = 8.2 Q, T\; = 150°C
130 ‘ 100 ‘ ‘ ‘
Ic, Modul — Ty=25C 7
120 H — — Ic, Chip — —T,=125°C /)
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0 100 200 300 400 500 600 700 00 02 04 06 08 10 12 14 16 18 20
Vee [V] VE V]
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FPS50R0O7N2E4

AA Y F 8% Diode. /> /\—2A (Typical)

switching losses Diode, Inverter (typical)

Erec =f (IF)
RGon =8.2 Q, VCE =300V
1,8 \ \ \
—— Ere, Tyy = 125°C
— = Erec, Ty = 150°C
1,6 P
s
Ve
Ve
1,4 -
/]
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/,
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0 10 20 30 40 50 60 70 80 90 100
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BE#A > E—H > A Diode, 1/N\—4&
transient thermal impedance Diode, Inverter
Zinac = f (1)
10 | I [ [ [TI]] ‘I
4 Zinsc : Diode |
1
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0,1 /
/
/
i 1 2 3 4
rKW]: 0,072 0,396 0,384 0,348 ||
tfsl: 001 002 005 01
T LTI 111
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t[s]
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AA Y F T % Diode. 1> /N\—%Z (Typical)

(infineon

switching losses Diode, Inverter (typical)

Erec =f (RG)
IF=50A, Vce =300V
1,8 \ \ \
—— Erec, Tyy=125°C
_— Erec, ij =150°C
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JIEY5 4544 Diode, EiReR ((HRH)

forward characteristic of Diode, Rectifier (typical)
IF =f (VF)
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FP50R07N2E4 infineon

H o4 IGBT-7 L —FF 3 v /N— (Typical) JEE E 454 Diode. 7L —FF 3 v /¥— (typical)
output characteristic IGBT, Brake-Chopper (typical) forward characteristic of Diode, Brake-Chopper (typical)
lc =f (Vce) Ie = (Ve)
Vee =15V
100 - - 40 ‘ \ \
gy / Py
— Tyj=25°C / — Ty =25°C
— = Tyj=125°C / / — =Ty =125°C
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NTC-H—I AR H—I AR DBRERHHE
NTC-Thermistor-temperature characteristic (typical)
R=1f(T)
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FPS50R0O7N2E4

[E ¥ K] / Circuit diagram

(infineon
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