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EasyPACK™ module with active "Neutral Point Clamp 2" topology and PressFIT / NTC / TIM
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Typical Appearance Vees = 650V
Ic nom = 125A / Icrm = 250A
B8 7 R Typical Applications
s =8BFNHA « 3-level-applications
.« BHlED + Motor drives
« KPABERL A + Solar applications
* UPSR % * UPS systems
BARHE Electrical Features
« BIEIGBT H3 * High speed IGBT H3
* Tyop = 150°C « Tyop = 150°C
LA 41 Mechanical Features
< 25kV X 108 4L + 2.5 kV AC 1min insulation
s ERNTCRE % B85 + Integrated NTC temperature sensor
* PressFIT E#H AR * PressFIT contact technology
« fFERoHS + RoHS compliant
s FURS AN R + Pre-applied Thermal Interface Material
Module Label Code
Barcode Code 128 II| || Il ||| || Content of the Code Digit
m Module Serial Number 1- 5
Ill " il '“ " Module Material Number 6-11
00123456000000000000
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 V3.0
www.infineon.com 2017-06-15
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IGBT, T1/T4/IGBT, T1/T4

B AFEME / Maximum Rated Values

infineon

£BiR - REMBE R
Collector-emitter voltage Ty=25°C Vees 650 v
£ BIRBR
Implemented collector current low 225 A
EZKHERERER _ore 47
Continuous DC collector current T =95°C, Tyimax = 175°C Ic nom 125 A
EHEMESEESRR _
Repetitive peak collector current tp=1ms lcru 450 A
iR - R FRIEEBE
Gate-emitter peak voltage Vees +-20 v
4$4E{B / Characteristic Values min. _typ. _max.
AR - RERMMEBE lc =125 A, Vee = 15 V T, = 25°C 1,40 [ 165 | v
Collector-emitter saturation voltage lc=125A,Vee =15V Ty =125°C | Vcesat 1,45 \%
lc=125A,Vee =15V Ty =150°C 1,45 \%
Wi AR R B B FE - - — oro
Gate threshold voltage lc = 3,60 mA, Vce = Veg, Ty =25°C Veen | 505(1580]|645| V
A% BB 7R _
Gate charge Vee=-15V ... +15V Qe 2,40 uC
PR B A 4R 28 B _opo ,
Internal gate resistor Ty=25°C Roim 0.0 Q
BMABRR _ — ogo _ _ _
Input capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0 V Cies 14,0 nF
REMERHBE _ g _ _
Reverse transfer capacitance f=1MHz, Ty =25°C, Vee =25V, Vee =0V Cres 042 nF
£HEN-RERE L BER _ _ —opo
Collector-emitter cut-off current Ve =650V, Vee =0V, Tyj = 25°C Ices 1,0 | mA
HR-& SRR R R _ _ — ogo
Gate-emitter leakage current Vee=0V,Vee=20V, Ty;=25°C lees 100 | nA
FFEHEIR A 8] (AR E) lc =125 A, Vce =400 V Ty =25°C t 0,06 us
Turn-on delay time, inductive load Vee =215V Ty =125°C don 0,07 us
Reor = 10 Q T, = 150°C 0,07 s
EFHBSR(BRAEK) Ic =125 A, Vce = 400 V Ty =25°C ¢ 0,09 us
Rise time, inductive load Vee =215V Ty =125°C ' 0,10 us
Reon =10 Q T,j=150°C 0,10 us
4 I ESR B ] (R R 1 2R) lc = 125 A, Voe = 400 V T, = 25°C . 0,06 us
Turn-off delay time, inductive load Vee =15V T, =125°C d off 0,07 us
Reor = 10 Q T, = 150°C 0,07 us
TREad E (BB ER) lo = 125 A, Ve = 400 V T, = 25°C . 0,03 us
Fall time, inductive load Vee =115V T,j=125°C f 0,04 us
Reof =10 Q Ty =150°C 0,04 us
FEIRFEEE () lc =125 A, Vce =400 V, Ls = 25 nH Ty =25°C 8,50 mJ
Turn-on energy loss per pulse Vee = +15V, di/dt = 1500 A/ps (Ty; = 150°C) T,; = 125°C Eon 10,0 mJ
Reon =10 Q Ty =150°C 10,5 mJ
KUFIRFERER (TR ) lc=125A, Vce =400 V, Ls = 25 nH Ty =25°C 4,40 mJ
Turn-off energy loss per pulse Vee = £15 V, du/dt = 2900 V/ps (Ty; = 150°C)T,; = 125°C Eoft 5,20 mJ
Reoft =10 Q Ty =150°C 5,80 mJ
SR B Vee <15V, Vce =400 V |
SC data Vcemax = Vces -Lsce -di/dt tp<0ps, Ty=150°C se 1300 A
& - BIASERME & IGBT / per IGBT R 0364| KW
Thermal resistance, junction to heatsink valid with IFX pre-applied thermal interface material thJH '
EFXRRESTRE _ 0
Temperature under switching conditions Tyop -40 150 c
Datasheet 2 V3.0
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F3L225R07W2H3P B63 infineon

—#XE, D2/ D3/ Diode, D2/ D3
B AFEME / Maximum Rated Values

FEESEESE _ ogs
Repetitive peak reverse voltage Ty =25°C Vraw 650 v
AN
Implemented forward current len 100 A
4 E BB R | o5 A
Continuous DC forward current F
EEESIEESBR -
Repetitive peak forward current tp=1ms Ierm 200 A
12t-{& VrR=0V, tp=10 ms, Tyj = 125°C 2t 850 A%s
12t - value VrR=0V, tp=10 ms, Tyj = 150°C 800 A%s
4$4E{B / Characteristic Values min. _typ. _max.
EmEBE IF=85A,Vee=0V Ty =25°C 1551200 V
Forward voltage lF=85A,Vee=0V Ty=125°C VE 1,50 \
lF=85A,Vee=0V Ty =150°C 1,45 \Y
R B RS EE R Ir =85 A, - dir/dt = 1300 A/us (T,=150°C) T,;=25°C 37,0 A
Peak reverse recovery current Vr =400V T,j=125°C Irm 52,0 A
Vee=-15V T, =150°C 57,0 A
W8 B Ir =85 A, - dir/dt = 1300 A/ps (Ty=150°C) T, =25°C 2,50 uC
Recovered charge Vr =400 V Ty =125°C Qr 4,80 uC
Vee =-15V Ty =150°C 5,60 ucC
REIREHFE ( BhA ) Ir =85 A, - dir/dt = 1300 A/ps (Ty=150°C) T, =25°C 0,24 mJ
Reverse recovery energy Vg =400 V Tyj=125°C Erec 0,65 mJ
Vee=-15V Ty = 150°C 0,79 mJ
4 - HASAE 4 H# / per diode R 0.935| kW
Thermal resistance, junction to heatsink valid with IFX pre-applied thermal interface material thaH ’
EFXRESTEE _ o
Temperature under switching conditions Tyop ~40 150 | *°C

Datasheet 3 V 3.0
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IGBT, T2/ T3 /IGBT, T2/ T3

B AFEME / Maximum Rated Values

infineon

£BiR - REMBE R
Collector-emitter voltage Ty=25°C Vees 650 v
£ BIRBR
Implemented collector current low 100 A
EZKHERERER —opo 47
Continuous DC collector current Th=25°C, Tymax = 175°C lc nom 85 A
EHEMESEESRR _
Repetitive peak collector current tp=1ms lcru 200 A
iR - R FRIEEBE
Gate-emitter peak voltage Vees +-20 v
4$4E{B / Characteristic Values min. _typ. _max.
AR - RERMMEBE lc=85A, Vee = 15V T, = 25°C 135|175 v
Collector-emitter saturation voltage lc=85A,Vee =15V Ty =125°C | Vcesat 1,50 \%
Ic=85A,Vege=15V Ty =150°C 1,55 \%
Wi AR R B B FE - - — oro
Gate threshold voltage lo = 1,60 mA, Vce = Vee, Ty = 25°C Veen |4,95]1580645( V
A% BB 7R _
Gate charge Vee=-15V ... +15V Qe 1,00 uC
PR B A 4R 28 B _ oro .
Internal gate resistor Ty=25°C Raint 2,0 Q
BMABRR _ — oo _ _ _
Input capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0 V Cies 6,20 nF
REMERHBE _ g _ _
Reverse transfer capacitance f=1MHz, Ty =25°C, Vee =25V, Vee =0V Cres 0.19 nF
£HEN-RERE L BER _ _ oo
Collector-emitter cut-off current Ve =650V, Vee =0V, Tyj = 25°C Ices 1,0 | mA
HR-& SRR R R _ _ oo
Gate-emitter leakage current Vee=0V,Vee=20V, Ty;=25°C lees 100 | nA
FFEHEIR A 8] (AR E) lc =85A, Vce =400V Ty =25°C t 0,07 us
Turn-on delay time, inductive load Vee =215V Ty =125°C don 0,08 us
Reon =10 Q Ty =150°C 0,08 us
EFHBSR(BRAEK) Ic =85A, Vce =400V Ty =25°C ¢ 0,04 us
Rise time, inductive load Vee =215V Ty =125°C ' 0,05 us
Reon = 10 Q T, = 150°C 0,05 us
4 I ESR B ] (R R 1 2R) lc = 85 A, Ve = 400 V T, = 25°C . 0,35 us
Turn-off delay time, inductive load Vee =+15V T, = 125°C d off 0,40 us
Reor = 10 Q T, = 150°C 0,40 us
TR Bt ) (R S ) lc =85 A, Vce = 400 V T, = 25°C . 0,05 us
Fall time, inductive load Vee =115V T,j=125°C f 0,10 us
Reoff = 10 Q Ty =150°C 0,10 us
FEIRFEEE () lc=85A,Vce =400V, Ls =25 nH Ty =25°C 4,80 mJ
Turn-on energy loss per pulse Vee = +15V, di/dt = 1300 A/ps (Ty; = 150°C) T,; = 125°C Eon 7,10 mJ
Reon =10 Q Ty =150°C 7,60 mJ
KUFIRFERER (TR ) lc=85A,Vce =400V, Ls =25 nH Ty =25°C 2,50 mJ
Turn-off energy loss per pulse Vee = £15 V, du/dt = 3500 V/ps (Ty; = 150°C)T,; = 125°C Eoft 3,80 mJ
Reoft =10 Q Ty =150°C 4,20 mJ
SR B Vee <15V, Vce =400 V |
SC data Vcemax = Vces -Lsce -di/dt tp <6 ps, Ty =150°C se 500 A
& - BIASERME &1 IGBT / per IGBT R 0.802| Kw
Thermal resistance, junction to heatsink valid with IFX pre-applied thermal interface material thJH '
EFXRRESTRE _ o
Temperature under switching conditions Tyop -40 150 c
Datasheet 4 V3.0
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F3L225R07W2H3P_B63

Z#XE, D1/ D4 / Diode, D1/ D4
B AFEME / Maximum Rated Values

infineon

FEESEESE _ ope
Repetitive peak reverse voltage Ty =25°C Vraw 650 v
AN
Implemented forward current len 225 A
4 E BB R | 125 A
Continuous DC forward current F
EEESIEESBR -
Repetitive peak forward current tp=1ms Ierm 450 A
12t-{& VrR=0V, tp=10 ms, Tyj = 125°C 2t 3750 A%s
12t - value Ve=0V, tr=10ms, T,;= 150°C 3500 A%
4$4E{B / Characteristic Values min. _typ. _max.
EmEBE lF=125A,Vee=0V Ty =25°C 1,35 11,55 | V
Forward voltage IF=125A,Vee=0V T,j=125°C VE 1,25 \Y
lF=125A,Vee=0V Ty =150°C 1,20 \Y
R ERE EE BT Ir =125 A, - dig/dt = 1500 A/us (T;=150°C) T,;=25°C 46,0 A
Peak reverse recovery current Vr =400V T,j=125°C Irm 70,0 A
Vee=-15V T, =150°C 76,0 A
W8 B Ir =125 A, - die/dt = 1500 A/ps (Ty=150°C) T, =25°C 6,40 uC
Recovered charge Vr =400 V Ty =125°C Qr 12,5 uC
Vee =-15V Ty =150°C 14,5 uC
REMRERFE ( B+ ) Ir =125 A, - die/dt = 1500 A/us (T;=150°C) T, =25°C 1,30 mJ
Reverse recovery energy Vg =400 V Tyj=125°C Erec 2,90 mJ
Vee=-15V Ty = 150°C 3,30 mJ
4 - YABME /> 4% / per diode R 0419 kW
Thermal resistance, junction to heatsink valid with IFX pre-applied thermal interface material thaH ’
EFXRESTEE _ o
Temperature under switching conditions Tyop ~40 150 | *°C
R / Module
AN B E - =1 mi
Isolation test voltage RMS, f=50 Hz, t=1 min. Visou 25 kv
PSR4 5 BAR4L (class 1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 223
(=R % ¥ Z8AES / terminal to heatsink 11,5 mm
Creepage distance % FZE % F / terminal to terminal 6,3
B85 [ PR i T B82S / terminal to heatsink 10,0 mm
Clearance % F E % F / terminal to terminal 5,0
X BBIRIEE
Comperative tracking index cTl >200
min.  typ. max.
TR AR R B
Stray inductance module Lsce 15 nH
BB LBl mF- DA — oo A :
Module lead resistance, terminals - chip | 1"~ 25 C TR [ per switch Recuee 125 mo
EERE .
Storage temperature Tsg -0 125 c
BEeERIHERE T 125 | °C
Maximum baseplate operation temperature BPmax
Anpresskraft flir mech. Bef. pro Feder }
mountig force per clamp F 40 80 N
58
Weight G #“ 9
Der Strom im Dauerbetrieb ist auf 25A effektiv pro Anschlusspin begrenzt.
The current under continuous operation is limited to 25A rms per connector pin.
Lagerung und Transport von Modulen mit TIM => sieche AN2012-07
Storage and Shipment of modules with TIM => see AN2012-07
Datasheet 5 V3.0
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F3L225R07W2H3P_B63

TURE R BORBEFE / NTC-Thermistor

444 {8 / Characteristic Values

infineon

min.  typ. max.

0 7 BB PE{E — oo
Rated resistance Thte =25°C Ras 5,00 kQ
R100 fm= _ ° _
Deviation of R100 Tnre = 100°C, R0 = 493 Q AR/R -5 5 %
FERCHE — oo
Power dissipation Thre =25°C P2s 20,0 | mw
B-f8 R2 = Ras exp [Basso(1/T2 - 1/(298,15 K))] B 3375 K
B-value 2 25 p 25/50 2 ] 25/50
B-& R2 = Ros exp [B2sieo(1/T2 - 1/(298,15 K))] B. 3411 K
B-value 2 25 p 25/80 2 ) 25/80
B-f8 R2 = Ras exp [B: (1/T2 - 1/(298,15 K))] B 3433 K
B-value 2 25 €XP [B25s/100 2 , 25/100

BAE R A F AR E

Specification according to the valid application note.

Datasheet 6 V3.0
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A4S IGBT, T1/ T4 (B8R

output characteristic IGBT, T1/ T4 (typical)
|c =f (VCE)

Vee=15V

250 ‘
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fE54S M IGBT, T1/ T4 (B2H)

transfer characteristic IGBT, T1/ T4 (typical)
|c =f (VGE)

Vee =20V
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M IGBT, T1/ T4 ( 2R)
output characteristic IGBT, T1/ T4 (typical)

|c =f (VCE)
Ty =150°C
250 ‘ 77
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FFXRIRFE IGBT, T1/ T4 ( BH)
switching losses IGBT, T1 / T4 (typical)
Eon = f (Ic), Eotr = f (Ic)
Ve = £15 V, Reon = 10 Q, Reorf = 10 Q, Vce = 400 V
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infineon

FFR<1RFE IGBT, T1/ T4 ( HH)
switching losses IGBT, T1/ T4 (typical)
Eon = f (Ra), Eot = f (Ra)

Vee =15V, Ic =125 A, Vce =400 V

— Eon, Tyj=125°C
— = Eof, Ty = 125°C /)
90 === Eon, Tuj=150°C 7
------ Eor, Ty = 150°C y
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RfR&Z£I#EKXIGBT, T1/T4 ( RBSOA)
reverse bias safe operating area IGBT, T1/ T4 (RBSOA)
|(; =f (V(;E)
Vee = +15 'V, Raeorr = 10 Q, Tyj = 150°C
300 I
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Datasheet

BRASAMES IGBT, T1/T4
transient thermal impedance IGBT, T1/ T4

Zinn = T (1)
1 | I [ [T ;
Z(hJH :IGBT I
A
Ve
0,1
/
_ /
T
N
0,01
i: 1 2 3 4
f[KW]: 0,0105 0,0415 0,111 0201 |||
tsl: ~ 0,0007 0,0128 0,0991 0,227
- T LTI 1T
0,001 0,01 0,1 1 10
t[s]
EafmRERSYE —HKE, D2/D3 ( #2EH)
forward characteristic of Diode, D2 / D3 (typical)
IF =f (VF)
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FrXRHFE —RE, D2/D3 (#H)

switching losses Diode, D2 / D3 (typical)

FrRFE —4RE, D2/D3 ( HH)
switching losses Diode, D2 / D3 (typical)

Erec =f (RG)

Erec=f (IF)
Rcon =10 Q, Vce =400 V Ir =85 A, Vce = 400 V

1,2 1,2 ‘
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BAARMER =¥, D2/D3

Ir [A]

4 IGBT, T2/ T3 (( BAH)
output characteristic IGBT, T2/ T3 (typical)

transient thermal impedance Diode, D2 / D3
Zingn = T (1) lc =f (Vce)
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A4S IGBT, T2/ T3 ( B2H) R4S IGBT, T2/ T3 (BH)
output characteristic IGBT, T2 / T3 (typical) transfer characteristic IGBT, T2 / T3 (typical)
|c =f (VCE) |c =f (VGE)
T,j=150°C Vee=20V
180 ‘ ‘ — 180 ‘ ‘ 7
R //'
VGE =19V _— Tv‘ =25°C
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switching losses IGBT, T2 / T3 (typical) switching losses IGBT, T2/ T3 (typical)
Eon =f (Ic), Eot = (Ic) Eon =f (Ra), Eot = f (Ro)
Vee = 15V, Reon = 10 Q, Reoff = 10 Q, Vce =400 V Vee =215V, Ic =85 A, Vce =400 V
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BRASAMEM IGBT, T2/ T3
transient thermal impedance IGBT, T2/ T3

Zingn = T (1)
10 | [ [ [TTII] ;
ZmJH 1 IGBT I
1
|
= /
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0,001 0,01 0,1 1 10
t[s]
ErmRERSE —RE, D1/D4 (HEH)
forward characteristic of Diode, D1 / D4 (typical)
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RifR&Z£I#EX IGBT, T2/ T3 ( RBSOA)
reverse bias safe operating area IGBT, T2/ T3 (RBSOA)

Ic =

f (Vce)

Vee =#15V, Reort = 10 Q, Ty; = 150°C
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FXBFE —RE, D1/D4 (R
switching losses Diode, D1/ D4 (typical)
Erec = f (IF)
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FXRBFE —RE, D1/D4 (HBH) BSHES —1RE, D1/D4
switching losses Diode, D1 / D4 (typical)
Erec = f (Ra) Zinon = f (1)

Ir=125A, Vce =400 V
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transient thermal impedance Diode, D1/ D4
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NTC-Thermistor-temperature characteristic (typical)
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restricted area for Thermal Interface Material

Lx2.8

- Pin-Grid 3.2mm

- Tolerance of P(B hole pattern

- Hole specification for contacts see AN 2009-01:
Diameters of drill @ 1.15mm

and copper thickness in hole 25-50pm

255 255
24 24
20.8 20.8
17.6 17.6
b | 14k
8|8
L 8|48
16 1.6 PCB hole pattern
=38 IN=dRVARNE N
| . % & ! " o
' o 3l s”
| ’-\\ ‘# i \D O\. ~
| \_,/ |(\1 o
lf_*“_‘"" @l el u ",L",L""": | ;\Lg
| =% '+‘+‘+f+ T | ~
TN
L - 2x9 according to screw head / washer
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