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flow7PACK 1 1200V / 25 A

e Compact Flow 1 housing

e Trench Fieldstop IGBT4 Technology

e Compact and Low Inductive Design

e Built-in NTC

e Motor Drives
e Power Generation

e 10-F1127PA025SC-L167E09 -_lk} .JK} -_lk} .-”i}_- "

Maximum Ratings
T1=25°C, unless otherwise specified
Parameter | Symbol | Condition Value [ Unit

Inverter Switch\ Brake Switch

Collector-emitter voltage Vies 1200 A"
Collector current Ic Tj= Tymax Tg=80 =°C 33 A
Repetitive peak collector current Term tplimited by Timax 75 A
Total power dissipation P Tj= Tymax Tz=80 =C 99 w
Gate-emitter voltage Voes +20 A"
Maximum Junction Temperature Timax 175 °C
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Parameter | Symbol | Conditions Value | _Unit
Inverter Diode
Peak Repetitive Reverse Voltage VeeM 1200 A"
Continuous (direct) forward current Ir Ti=Timzx T h=80°C 34 A
Repetitive peak forward current Irrm ={] A
Total power dissipation P Ti=Timx Ty=80°C 74 w
Maximum Junction Temperature Times 175 °C
Parameter | Symbol | Conditions Value | _Unit
Brake Diode
Peak Repetitive Reverse Voltage VRRM 1200 A"
Continuous (direct) forward current Ie Ti=Tima Ty=80°C 20 A
Repetitive peak forward current TrrM 20 A
Total power dissipation P Ti=Tima Tp=80°C 46 W
Maximum Junction Temperature Timax 175 °C
Parameter | Symbol | Conditions Value [ Unit
Brake Inverse Diode
Peak Repetitive Reverse Voltage VeeM 1200 A"
Continuous (direct) forward current Ir Ti=Timzx T h=80°C 5] A
Repetitive peak forward current IrrM G A
Total power dissipation P Ti=Timax Ty=80°C 25 w
Maximum Junction Temperature Timax 150 °C
Parameter Symbol Conditions Value Unit
Module Properties
Thermal Properties
Storage temperature Tz -40..+125 =C
Operation Junction Temperature Tiep -40.. 4+ Tigax - 25) =C
Isolation Properties
Isolation voltage Visal DC voltage tp=2s 4000 v
Creepage distance min 12,7 mm
Clearance 12,63 mm
Comparative Tracking Index CTI =200
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Characteristic Values
Inverter Switch
Parameter Symbol Conditions Value Unit
Vee [V] | Ve [V | Ic[A] | Ti[ °C]| Min Typ Max
Static
) hreshold vol _ 25 5,3 5,8 6,3
Gate-emitter threshold voltage VGE(thJ Vee=VFee 0,00085 125 v
25 1,58 1,96 2,07
Collector-emitter saturation voltage VeEear 15 25 125 2,22 Y
150 2,28
. 25 2,4
Collector-emitter cut-off current Ieps 0 1200 125 HA
. 25 120
Gate-emitter leakage current Iges 20 0 125 na
Internal gate resistance re none Q
Input capacitance Ciee 1450
f=1 MHz 0 25 25 pF
Reverse transfer capacitance Cres 50
Thermal
Phase-Change
Thermal resistance junction to sink R th(j-q) Material 0,96 K/ W
A=3,4W/mkK
IGBT Switching
25 66
Turn-on delay time t dgom) 150 67
Rorr = 16 Q 25 42
Rise time t, =
Rem = 16 Q 150 43 ns
: 25 196
Turn-off delay time E o) 150 264
+15 600 25
- 25 71
Fall time te 150 138
Qurwp = 2,2 pC 25 2,131
Turn-on energy (per pulse) Eu Gorws = 4.5 IC 150 3.149 e
25 1,468
Turn-off energy (per pulse) E 150 5 483
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Inverter Diode
Parameter Symbol Conditions Value Unit
V.[V]|Ig[A]|T;[°C]| Min Typ Max
Static
25 1,90 2,05
Forward voltage Ve 25 125 1,90 \"
150 1,88
25 L2
Reverse leakage current I, 1200 150 pA
Thermal
Phase-Change
Thermal resistance junction to sink Rugs [Material 1,28 K/ W
A=3,4W/mK
FWD Switching
25 13
Peak recovery current Tprm 150 17 A
Reverse recovery time t 25 318 ns
Y m 150 524
di/dt = 565 A/ps 25 2,215
+
Recovered charge Q. di/de = 465 Afps 15 600 25 150 4501 pC
25 0,859
Reverse recovered energy E. 150 1,776 mWWs
. 25 115
Peak rate of fall of recovery current (@1 e/ A e 150 02 Afus
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Brake Switch
Parameter Symbol Conditions Value Unit
Ve [V] | Ve [V1| Ic[A] | T5[ °C]| Min Typ | Max
Static
Gat itter threshold volt Vee=V 0,00085 |°° 53 58 &3 %
ate-emitter threshold voltage = .
g Vaeth) |Vee=Ve 195
25 1,58 1,96 2,07
Collector-emitter saturation voltage VeEear 15 25 125 2,22 Y
150 2,28
. 25 2,4
Collector-emitter cut-off current Ieps 0 1200 125 HA
. 25 120
Gate-emitter leakage current Iges 20 0 125 na
Internal gate resistance re none Q
Input capacitance Ciee 1450
f=1 MHz 0 25 25 pF
Reverse transfer capacitance Cres 50
Thermal
Phase-Change
Thermal resistance junction to sink R th(j-q) Material 0,96 K/ W
A=3,4W/mK
IGBT Switching
25 124
Turn-on delay time t dgom) 125 123
150 124
Ro:=320Q 25 44
Rise time t, R = 32 Q 125 46
150 46 ns
25 232
Tum-off delay time tagom) 125 289
150 305
+
15 600 25 35 56
Fall time tr 125 131
150 151
Qurwp = 1,4 pC 25 2,000
Turn-on energy (per pulse) Eun  |Qwwn = 2,6 uC 125 2,488
Qipwn = 2,9 pC 150 2,615
25 1,522 mws
Turn-off energy (per pulse) Eux 125 2,373
150 2,663
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Brake Diode
Parameter Symbol Conditions Value Unit
V. [V]|Ig[A]|r;[°C]| Min Typ Max
Static
25 1,76 2,05
Forward voltage VE 10 125 - v
150 1,68
25 2,7
Reverse leakage current I, 1200 150 pA
Thermal
Phase-Change
Thermal resistance junction to sink Rugs [|Material 2,07 K/ W
A=3,4W/mK
FWD Switching
25 9
Peak recovery current Trrm 125 11 A
150 12
25 349
Reverse recovery time [ 125 542 ns
150 576
di/dt = 422 Afps 25 1,424
Recovered charge Q, di/dt = 355 Afps [£15 600 25 125 2,577 uc
di/dt = 386 Afps 150 2,854
25 0,554
Reverse recovered energy E.. 125 1,069 mWs
150 1,189
25 26
Peak rate of fall of recovery current (@1 e/ A Ve 125 23 Afus
150 23
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Brake Inverse Diode
Parameter Symbol Conditions Value Unit
V.[V]|Ig[A]|T;[°C]| Min Typ Max

Static

25 1,65 1,6
Forward voltage Vr 3 125 - v

150 1,51

25 250
Reverse leakage current I, 1200 150 B pA
Thermal

Phase-Change
Thermal resistance junction to sink Rugs [Material 2,8 K/ W
A=3,4W/mK
Thermistor
Parameter Symbol Conditions Value Unit
VeVl VeIVl [IclAl [T0°C] | Min | Typ | Max

Rated resistance R 25 21,5 kG
Deviation of R100 Ayn  |R100=1486 Q 100 45 +4,5 %
Power dissipation P 25 210 mw
Power dissipation constant 25 3,5 mW/K
B-value Bessm 25 3884 K
B-value Bias /100 25 3964 K
Vincotech NTC Reference F
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Inverter\ Brake Switch Characteristics
Typical output characteristics 1G8T

Te=f(Ver) Te=f(Vee)
75 - 75
- z
g 3
-
60 = —
"
45
30
15
0
0 5 s
Fee (V) Fee (V)
tp= 250 Hs 25 O  sessssssasss tp= 250 Hs
Vee= 15 v 125 *°C T;= 150 °oC
150 °C == = = = Ve from 7V to 17 Vin steps of 1V

Typical transfer characteristics Transient Thermal Impedance as function of Pulse duration IGBT
Ic=f(VcE) Zugg = flty)
25 102 T
= |
= 7 Wfé
- = TTLH
= T
L} "
20 o
15 I
/1
10-1 y
Az
7
10
Q,5 4
0,2 i
Q1
A 205 ]
5 / 0,02
oo |
¥/ ‘1 / 0,005
o /
P B a
0 . 102 T WA
i} 2 4 5 a 10 12 10 10= 102 10 10 1o 102
Vﬁlm g(s)
tp= 100 ps 25 OC sessessssses D= tp/ T
V= 10 v 125 °C Rue)= 0,96 KW
150 °C = = = = IGBT thermal model values
Ra (K/W) T(s)
9,34E-02 §,35E-01
3,42E-01 1,19E-01
3,61E-01 4,14E-02
1,15E-01 7,70E-03
5,33E-02 9,80E-04
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Inverter Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{VE) Zumg = fep)
75 10! i
Z g il
== = il
Z i
60 -] [l
L
100 —
45 = i
30 D=0,5
10t ,/ a,2
i 0,1
0,05
15 y = 0,02
A "/ a,01 I
- 0,005 H
0.000
0 ] 102 17 Lo 11
0 1 2 3 4 5 10 107 102 107 100 10t 102
].'F[V] t,(s)
tp = 250 |_IS 25 OC ............
T 125 °C  —— D= tp/ T
150°C = — — - Rapy= 1,28 K/w
FWD thermal model values
R (K/W) T (s)
7. 72E-02 1,92E+00
2 1E-0 2.16E-01
5,84E-01 4,89E-02
2, T4E-01 1,07E-02
1.17E-01 2.07E-03
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Brake Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{VE) Zumg = fep)
32 o
= i §
= I =
= o )
i T
k] s
24 i hl mE:
k LT BT
J 102 — e
J
Vi
! 11 -
16 £ //
d i =05
"~ 10+ 4 0,2
= 0,1
8 P ] . 0,05
o = 0,02
’ . — 0,01
Py 0,005
ol AT 0.000
0 ES 10- / LU 1L
a 1 2 3 4 3 10-= 10 10= 102 10 109 10
Ve(V) & (s)
t]) = 250 |_IS 25 OC ............
T 125 °C  —— D= tp/ T
150 °C = = = = Rmpy= 2,07 K/ W
FWD thermal model values
R (K/W) T (s)
5,09E-02 4.26E+00
1,565E-01 5,03E-01
7.75E-01 7,89E-02
5,33E-01 2.68E-02
3.54E-01 5,03E-03
1,97E-01 9,09E-04
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Brake Inverse Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{VE) Zumg = fep)
_ 10 r‘ 10
=
= ¢ g
= K g
3 <
8 £ H LU
d{: W 1TTT1 _'_'_'_FF‘_. =
i 100 |
"
6 ".' B >
al
!-
H W
. ,!: {)
lJ D=0,5
s 10 0,2
! 0,1
¥ a,05
2 ,l 0,02
i 0,01
s 0,005
s 0.000
i} L 102 T
a 1 2 3 4 5 10~ 103 102 10 109 1ot 102
].'F[V] t'(s)
fp = 250 Hs 25 O  sesssssssees = fp}' T
Tz 125 °C R = 2,8 KW

150 °C = = = =

FWD thermal model values

R (K/W) T (s)

7.62E-02 2 45E+00
1,95E-01 2 65E-01
9,84E-01 4 TTE-02
6,58E-01 1,23E-02
5,09E-01 2,T0E-03
3.T1E-1 5. 98E-04

Thermistor Characteristics

Thermistor typical temperature characteristic

Typical NTC characteristic
as a function of temperature

Ry =£(T)
NTC-typical temperature characteristic
25000
g
e
20000
15000
10000
5000
\\H________________
[
25 0 100 12
T(°C)
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Inverter Switching Characteristics

Figure 1. IGBT Figure 2. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E=f{ig E =1(rg)
g.\10 G
g g
| Eon ¥ 5
8 - e
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‘ . e Eqn
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R Egn ’f‘ e -
'.’.- 3 - Lot
3 Eost - o] Eos
4 — - -7
2 -
vvensnee| Eolf N RRPPPY PPN ST RPN RU [ A
2 yaaed]
1
0 0
0 5 10 15 20 25 30 35 0 3 16 24 3z 40 48
With an inductive load at 25 °C With an inductive load at 25 °C
Vee= 600 WV Tg: 125 °C Vee= 600 W T 125 °C
Ver= +15 v 150 °C = = = = Ver= +15 v 150 °C = = = =
Rgon= 16 Q Ig= 25 A
Rgor= 16 o]
Typical reverse recavered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Eree=1{l) Eree=1f{rg)
325 =25
z ]
E E
o o= Erec 4
2 S 2 <
- - - N =
7 [ el S O I o
1,5 — — 1,5
- f‘
A Erec
- o
- e
1 - S L .
r T T fra.
A RATETIET SOPRPP SO AR I :
0,5 et 0,5
a 1]
i 5 10 15 20 25 30 35 40 45 50 0 8 16 24 32 40 43 56 64 72
e® L@
With an inductive load at A5 °C  reeneeneeenees With an inductive load at A5 °C  smeneeereenees
Vee= 600 ' Ts: 125 °C Vee= 600 W T 125 °C
Vee= +15 v 150 °C = = = = Vee= +15 v 150 °C = = = =
n= 16 0 Ic= 25 A
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Inverter Switching Characteristics
Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t=1f(I) t=1(rg
1 1
g T
2 e ]
E - td[nﬂ)
] ta(om)
t; " [
0,1 01 ] [
td(on) == e
P il p
e pd
# P
t. /
0.01 0,01 ‘,/
0,001 0,001
0 5 10 15 20 23 30 35 40 43 50 0 a 16 24 32 40 48 56 64 72
@ R
With an inductive load at With an inductive load at
Tj= 150 °C Tj= 150 °C
Veg= 6500 v Vep= 600 v
Vee= +15 \ Vee= +15 \
Roon= 16 Q Ie= 25 A
Roo = 16 o]
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
te=1(Ig) Err = (R gon)
0,8 0,8
= T t
& fer - I
0,6 = I 0,6 _ -
-~ 17 ceme
-r ber - RSO NRTRRT NI b
0,4 = = 0,4
- ]t e o
-] et o Pee
- aaren et
7’ T o o
, e CLh L
r Joertt et
0.2 S 0,2
0 0
0 5 10 15 20 25 30 35 40 45 50 o 8 16 24 32 40 48 56 54 72
@ Ryon ()
At Ve 600 i 25 O secsscacsacnes At Vee= 600 \ P v
Vee= +15 v T 125 °C Vee= +15 v T 125 °C
e 16 o] 150 °C = = = = Ic= 25 A 150 °C = = = =
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Inverter Switching Characteristics

Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector cumrent Typical recoved charge as a function of IGBT turn on gate resistor
Q:=1(Ic) Q=R gn)
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4 = 4
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-
l’ Q
3 F g T . 3
- T
g Q
1 1
a a
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I (&) Ryon (1)
At Vs 600 A" 25 OC  ssssssass At Vigs 600 W 25 OC essssssssssnes
Vee= +15 \" 125 °C Vee= +15 W TJ: 125 °C
o= 16 Q 150 °C = == == == Ie= 25 A 150 °C = == == ==

Figure 11. FWD Figure 12. FWD

Typical peak reverse recovery current current as a function of collactor current

Typical peak reverse recovery current as a function of IGBT turn on gate resistor

Ipn=1{Ig) T = f(R gon)
20 40
g Z
3 F~ H]
£ -l &
o L T
15 30 Y
\
Y
2 1
RS
10 20 = ~
.'4‘ T ‘\__
D Iam
5 10 T S T
R T ’KM
o [u]
o 5 10 15 35 40 45 50 0 8 16 24 32 40 48 56 64 72
I (&) B..@
At Ve 600 W 25 OC sssssssssassas At Vee= 600 W D5 OC ssssssssssssas
Veg= +15 v 125 °C Vee= +15 Y T 125 °C
Raon= 16 0 150 °C = = = = Ie= 25 A 150 °C = = = =
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Figure 13.

Typical rate of fall of forward and reverse recovery current as a function of collector current

di'p/dt,di prfdt = (1)

FWD

Figure 14.

FWD

Typical rate of fall of forward and reverse recavery current as a function of IGET turn on gate resistor

di p/dt.di m/dt = f[Rg)
2 900 T 3000
% di.fde f =i = ifdt |2 = j
z dil/dr 3 ieefdt
750 = 2500
600 K“.‘ 2000
..
.‘.\‘-- lI
"-t.,_‘. il
450 \\\""" — 1500
[ T m——he _
-‘-_"“""--_._
300 T 1000
150 -\‘T:\-‘:"“‘-— 500
""" e e
o 0
o s 10 15 20 25 30 35 40 e 0 ] 16 24 32 40 48 56 satkx (ﬂ;z
@) -
At Ve 500 v 25 UL eeenenmeienees At Vee= 500 v 25 OC  eeremasesneens
Vee= +15 v Ti 125°C Vee= +15 v T 125°C
son= 16 Q 150 °C —_——— - Ic= 25 A 150 °C ——— -
Figure 15. IGBT
Reverse bias safe operating area
Te=f{Vig)
60
Z
¥ ICHAX
50 T <
\ ]
s
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|
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)
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10 ¥ 3
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=
o
0 200 400 600 00 1000 1200 1400
Vee (V)
At
Tj= 175 °C
Rgon= 16 0
Rgoff= 16 Q
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Inverter Switching Definitions
General conditions
T; = 150 °C
Rgon = 16 0
R gort = 16 Q@
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdan, tEon (tEon = integrating time for Eon)
125 200
o taor %
[ e U N B I
100
Vee 150
71 Veeeo
75
Vee
100 =
‘I Vae I - e
50 ! ! Vae
\ tgon |
Leoft /
- 50
25 .
| A I Vees
e C1% . GE10%- | T lo{o%
0 '  — =SS |
tgon R
o5 -50
-0,15  -0,05 0,05 0,15 0,25 0,35 045 0,55 0,65 0,75 2,85 2,94 3,03 3,12 3,21 3,3 3,39 3,48 3,57
£(ps) t(ps)
Ve (0%4) = -15 v Ve (09%) = -15 v
Vee(100%) = 15 v Vee (100%) = 15 v
Ve (1009) = 600 v Ve (100%) = 500 \
Ic(100%) = 25 A I¢(100%) = 25 A
taoff = 0,264 Hs tdon = 0,067 ps
Ecf= 0,675 s tgon = 0,370 us
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
125 200
% ! fitted . " .
c N R S CE C
100 - /H _——
\ 150
It Fooos
75 >
\\‘ VCE
A 100 ey
A( Igeos P ‘*\
50 c9
37 IC 40 tr
', ¥ o
R 50
25 \
A
c 0% e .
0 0
[
-25
i 0,08 0,16 0,24 0,32 0,4 0,48 0,56 0,64 -50
3 3,05 3,1 3,15 3,2 3,25 3,3 3,35 3,4
(ps) t(us)
Ve (100%) = 600 v Ve (100%) = 600 vV
Ic(100%) = 25 A I¢(100%) = 25 A
tr= 0,138 ps tp= 0,043 ps
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Inverter Switching Definitions

Turn-on Switching Waveforms & definition of tEon

Turn-off Switching Waveforms & definition of tEoff
125 200
%
Io g %
100 E“ff_i__ Py
P - 150
75 -
I Eoy
100 ——
50 e
y,
50 —
25 Ve
A V.
Yoz 909 yd Vozfos - > E
0 I - I
0 = ] |
Lo tgon
-25 -50
-0,15 0 0,15 0,3 0,45 0,6 0,75 2,9 3 31 3,2 3,3 24, 3,5
£(ns) (=)
P (100%) = 15,00 kw Pon (10095) = 15,00 kw
E o (1000) = 2,48 mi Fon (100%) = 3,15 mJ
tofr= 0,67 ps tgon= 0,37 ps
Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
150
% I3
100
ter
50
0 = lrrer T0%
Vi g
- ~_—| fitked
IRan 90%
RRM 100%
-100
-150
2,95 3,07 3,19 3,31 3,43 3,55 3,67 3,79 3,91
t(ps)
V4(1009%) = 600 v
15(1000) = 25 A
Iggu (10028) = -17 A
b= 0,524 Hs
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Inverter Switching Definitions
Figure 8. FWD Figure 9. FWD
Turn-cn Switching Waveforms & definition of t.. (t.. = integrating time for Q.) Turn-on Switching Waveforms & definition of tuw [tew= integrating time for Eu
150 125
% %
Iy Qe
100 E, S
100 — — b
-~ -~ ’
4
IQ 75 r Erec
T
50 v /
50
0
25 -
-50 y4 Prec
o P
100 -25
28 3 5.2 3.4 3.6 3.8 4 4.2 w4 3 3,15 3,3 345 3.6 3,75 3,9 4,05 4,2
£(ps) t(ps)

15(100%) = 25 A Prec(100%) = 15,00 kw

0 (100%) = 4,50 uc Eree (100%) = 1,78 mJ

tor= 1,00 Hs FErec = 1,00 ps
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Figure 2. IGBT

Figure 1. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E=f[Ig) E =1(rg)
= 8 - B
= ’ <
b +y Eon e
/
¥
p,
8
4
2
B LR TS EECTTTITRITRLT] TUy
0 0
1] 10 20 30 0 30 60 90
With an inductive load at 25 °C With an inductive load at 25 °C
Vee= 600 WV Tg: 125 °C Vee= 600 W T 125 °C
Vo= +15 v 150 °C == == == == Vee= +15 v 150 °C == = = =
Rgon= 32 Q Ig= 25 A
Rgor= 32 o]
Figure 4. FWD
Typical reverse recavered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Eree=1{l) Eree=1f{rg)
a6 - L6
z =" Erec z
E - E
= / Erec = ~
\!-
T
1,2 L 1,2 ==
— ""-——-.._________‘ Epee
Erec
Erec
0,8 0,8
0,4 0,4
a a
0 10 20 30 40 50 o 30 60 90 120 150
® L@
With an inductive load at A5 °C  reeneeneeenees With an inductive load at A5 °C  smeneeereenees
Vee= 600 ' Ts: 125 °C Vee= 600 W T 125 °C
Vee= +15 v 150 °C = = = = Vee= +15 v 150 °C = = = =
- 32 0 Ic= 25 A
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Brake Switching Characteristics
Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t=1{I9) t=1(rg
1 T 1
1
g ! 7
=] = t -
b Eaof) b I— d(off) _
] —— [ o)
o /j
f——— | /
]
& — &
//
0.1 0,1 o - L —
P
P
V4 L=
/. e
/[
7
I
0,01 0,01
] 10 20 30 40 50 0 30 60 90 120 150
0] (M
With an inductive load at With an inductive load at
Tj= 150 °C Tj= 150 °C
Vee= 500 v Vee= 500 v
Vee= +15 ' Vee= +15 W
Reon= 32 o] Ig= 25 A
Rof= 32 0
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistar
tr = f(Ic) trr = (R gon)
0,8 1
T Eor g
£ s <
L—
0,8
0,6
0,6
0.4
0,4
0,2
0,2
1] 0
0 10 20 30 40 50 0 30 &0 50 120 150
@ Ryon ()
At Ve 600 W 25 O secsscacsacnes At Vees 600 Y] P v
Vee= +15 v Tj 125 °C Vee= +15 v Tj 125 °C
zon = 32 O 150 °C = = = = Ig= 25 A 150 °C = = = =
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Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector cumrent Typical recoved charge as a function of IGBT turn on gate resistor
Q:=1(Ic) Q=R gn)
4 4
o [
= - Qr 1
= e =
o T &
i ’—/ e
3 / 3 T e ] - —— e — - o — e — s — - - Q\"
J— Q
- e & , e
1 1
a 1]
1] 10 20 30 1] 30 60 90
At Ve= 500 v At V= 500 v
Vee= +15 \" TJ: 125 °C Vee= +15 W TJ: 125 °C
o= 32 Q 150 °C = == == == Ie= 25 A 150 °C = == == ==
Figure 11. FWD Figure 12. FWD
Typical peak reverse recovery current current as a function of collactor currant Typical peak reverse recovery current as a function of IGBT turn on gate resistor
Ien=f(Ig) Iy = (R zon)
16 16
) =
1 1
k: i
12 12
Trm
1M
\ ;
RO Ism
Iy
4 4
o 0
o 10 20 30 0 30 60 90 120 150
I (&) B,.. (@)
At Ve 600 W 25 OC sssssssssassas At Vee= 600 W D5 OC ssssssssssssas
Veg= +15 v Tg 125 °C Vee= +15 Y Tg 125 °C
Ropn= 32 (9] 150 °C = == == == Ig= 25 A 150 °C = = == ==
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Figure 13. FWD Figure 14. FWD
Typical rate of fall of Forward and reverse recovery current as a function of collector current Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
di pdt,di pfdt = (I ) dip/dt,di p/dt = §(RE)
® 600 7 1600
2 dig/dt |= =z =
= . — o .
3z di/dt |=—m—= 3 diz/dt
= dipfdt
450 1200
)
"""‘—-—--:'_—___—__-
300 300
1
\
\
A
. [
"
= * e
"""%:.:.;_—__-____:_::;:__;____
—— h'l_—
0 0
0 10 20 30 40 0 30 60 90 120 150
L@y Ryon ()
At Ve 500 v 25 OC  eeerereressess At Vee= 500 v
Vee= +15 ' T 125°C —— Vee= +15 W
o= 32 s} 150°C = o= = Ie= 25 A
Figure 15. IGBT
Reverse bias safe operating area
Te=f{Vig)
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—
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v
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o
s
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Ti= 175 °C
Rgon= 32 0
Rgoff= 32 Q
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General conditions
T; = 125 °C
Rgon = 320
R ot = 320
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
140 150
%
% I
120 T " 125
/“‘\M CE
100 E—— e Ve
—L Voe s0% 100 =
. ) _ Ve
80 < /
N 75
i / IC Ve
60 e t /
N don
50 -
40 eos
’”
20 25 -
Veeon |~ I V
lc 1 ol v CE3%
. N 0 g e
o . -
teon
-20 25
-0,11 -0,01 0,09 0,1% 0,29 0,39 0,48 0,59 0,69 2,92 3 3,08 3,16 3,24 3,32 3.4 3,48
t(us) f(ps=)
ez (0%) = = v Vez (0%) = EE v
Ve (100%) = 15 v Ve (1009) = 15 v
Ve (1009) = 600 % Ve (100%) = 600 v
Ic(100%) = 25 A I¢(100%) = 75 A
taofr = 0,289 s taon = 0,123 s
teofi= 0,687 us tEon = 0,415 s
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
125 150
fittgd
% Ie N /‘*\M Vee % Ic
100 N G e —— 125
R Vee
\, 100
75 Y [
! Ig 90%
AY Tceon 75
50 - L
I
S'\f\ C40% 50
25 A
N 25
_T\Icm%
0 5 \ — fchow
i
-25
i 0,1 0,2 0,3 0,4 0,5 0,6 -25
3 3,08 3,16 3,24 3,32 3,4 3,48
t(ps) #(us)
Ve (1009) = 600 v Ve (100%) = 600 v
Ic(100%) = 25 A 1¢(1009%) = 25 A
tr= 0,130 ps tp= 0,048 ps
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Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEan
125 150
% P
Pog Ioyg % an
100 _ 125
E,
P off Eon
y 100 —
75 = )
/] e
75 ~
50
50
25
25
Vaz sy s )
; — Ve f09 Veeag
| ! |
t 0
Eoff tEon
*
-25 -25
-0,1 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 2,9 3 3,1 3,2 3,3 3,4 35, 3,6
£(ns) (=)
P (100%) = 14,94 kw Pon (100%) = 14,04 kw
E o (10096) = 2,37 mJ Eox (1009%) = 2,49 mJ
tEpE= 0,69 ps tEon= 0,41 ps
Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
150
%
Iy
100
[
50
Va
0 g —
— Izam 10%
= Tram o itted
-50 =
T Vo
100 ]
-150
3 3,12 3,24 3,36 3,48 3,6 3,72 3,84
t(ps)
Va(10006) = 600 v
15(100%) = 25 A
Iggu (10028) = -11 A
b= 0,542 Hs
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Figure 8. FWD Figure 9. FWD
Turn-cn Switching Waveforms & definition of t.. (t.. = integrating time for Q.) Turn-on Switching Waveforms & definition of tuw [tew= integrating time for Eu

150 125

% %
I 100 Frec
¢ Qe S
100 i —
— 75 Lerac
/ g //
50 - ton 50
25 .
0
Prec
0
-50 25
28 3,05 33 3,55 3.8 +05 43 #55 3 3,17 3,34 3,51 3,68 3,85 4,02 4,19 4,36
£(ps) t(ps)

15(100%) = 25 A Piec(100%) = 14,94 kw
0 (100%) = 2,58 uc E1ec (10095) = 1,07 mJ
tor= 1,08 Hs FErec = 1,08 ps
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Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste 17mm housing 10-F1127PAD255C-L167ED09 L167E09 L167E09
NANNNANNNENNNNN Feit Name Date code UL & Vinco Lot Serial
NNNNNNN HWWW uL NN~ NNNNNNNNNNNNNN- NNNNNNNN WYY UL Vinco LELEL 5555
: Type&Ver | Lot number Serial Date code
, = : - Datamatrix
TITTTTTWV LLLLL s555 WWYY
Pin table [mm]
Pin X i § Function
1 52,5 0 BRCE
2 49,5 0 BRCG
3 36,6 0 Elb
4 239 0 El6 82 =05
5 [339] 3 s o @557
6 33,9 6 GI6 102 /
7 15,9 0 EIS 1 /
g 13.2 0 EIS ~ =t j 3y =
7’ 10 0 7 - 1 (f) '1,3
9 s e [0 3 SIS Be @13 200 023 24e o7 2% o30
10 | 132 | 6 GIS 17e Zle 2e
11 2,7 0 El4 elb 278 2de 5
o4 /8 4
12 0 o El4 o ) 3 3 /{7(/
13 0 3 s14 s i o _ " _O . <
14 0 6 G4 il - T 2 )C"/
15 0 | 1425 1w+ A
16 0 2£ 5 g I-i? IO. be
: GI1 7 13 e Se 71
17 0 25,5 SIt L 7 b—.1— fee’7 Lo @3 é L]
18 0 28,5 ] -
19 2,7 | 28,5 u ]
/ — X
20 13,7 28,5 W ¢ 2;
21 13,7 | 25,5 bt o
512 ZD,ZG
22 13,7 22,5 GIZ2 _— -
23 16,4 28,5 W
24 27,4 28,5 W
25 27,4 25,5 513 Pin table [mm]
26 27,4 22,5 GI3 Pin X Y  JFunctiory
27 30,1 | 28,5 W 30 625 28,5 NTC2
28 41,25 | 19,25 BRC+ A 525 | 16,95 INV+
29 49,5 28,5 NTC1 32 52,5 | 14,25 | INV+
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15;31;32
INV+
™ TI2 TI3
DB2 D DI2 DIz
K GH -—I Gi2 -—I GI3 -—'
16 22 26
s si2 si3
17 21 25
& U 18;19
BRC+ il Vv 20;23
8
W 24;27
™ DB1 Ti4 D4 Ti5 DIS T DI6
BRCG -_I Gl4 -_I GIS -_I Gl6 -_I NTC N
2 14 10 6
Si4 SI5 111
13 9 5
BRCE El4 EI5 El& NTC1 NTC2
1 11;12 7:8 34 29 30
D Component Voltage Current Function Comment
TI1,TI2, TI3, .
T14,TI5,T16 IGBT 1200V 254 Inverter Switch
DI1,DI2,DI3, .
DI4,DI5,DI6 FWD 1200V 254 Inverter Diode
TB IGBT 1200V 2EA Brake Switch
DB2 FWD 1200V 10A Brake Diode
DB1 FWD 1200V 3A Brake Inverse Diode
NTC NTC - - Thermistor
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Packaging instruction
Standard packaging quantity (SPQ) 100 | >5SPQ Standard | <SPQ Sample
Handling instruction
Handling instructions for flow 1 packages see vincotech.com website.
Document No.: Date: Modification: Pages
10-F1127PA025SC-L167E09-D2-14 04 Jun. 2015 PM name, Disclaimer 1,28

DISCLAIMER

The information, specifications, procedures, methods and recommendations herein (together “information”) are presented by Vincotech to reader in
good faith, are believed to be accurate and reliable, but may well be incomplete and/or not applicable to all conditions or situations that may exist or
occur. Vincotech reserves the right to make any changes without further notice to any products to improve reliability, function or design. No
representation, guarantee or warranty is made to reader as to the accuracy, reliability or completeness of said information or that the application or
use of any of the same will avoid hazards, accidents, losses, damages or injury of any kind to persons or property or that the same will not infringe
third parties rights or give desired results. It is reader’s sole responsibility to test and determine the suitability of the information and the product for
reader’s intended use.

LIFE SUPPORT POLICY
Vincotech products are not authorised for use as critical components in life support devices or systems without the express written approval of
Vincotech.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, or
(c) whose failure to perform when properly used in accordance with instructions for use provided in labelling can be reasonably expected to result in
significant injury to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure
of the life support device or system, or to affect its safety or effectiveness.
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