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flowPACK 1 + R 1200V /50 A

flow 1 12 mm housing

e Kelvin Emitter for improved switching performance
e Temperature sensor

e Low turn-off losses

e Low collector emitter saturation voltage

Target applications

e Industrial Drives
e Embedded Drives

e 10-F112R6A050SC01-M430E18
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Value Unit
Inverter Switch
Collector-emitter voltage Vees 1200 Y
Collector current (DC current) Ic Ti = Timax T, = 80 °C 51 A
Repetitive peak collector current Icrm t, limited by Timax 150 A
Total power dissipation Prot Ti = Timax T, = 80 °C 122 w
Gate-emitter voltage Vaes +20 Y
Short circuit ratings tsc Voe = 15V, Vee = 800 V 7; = 150 °C 10 us
Maximum junction temperature Timax 175 °C
Inverter Diode
Peak repetitive reverse voltage Vrrm 1200 Y
Forward current (DC current) Iy Ti = Timax T, = 80 °C 25 A
Repetitive peak forward current Irrm t, limited by Tima 30 A
Total power dissipation Pt T = Timax T, = 80 °C 56 W
Maximum junction temperature Timax 175 °C
DC Blocking Diode
Peak repetitive reverse voltage Vrrm 1600 \Y
Forward current (DC current) Ir T; = Timax T, = 80 °C 67 A
Surge (non-repetitive) forward current Irsm 490 A
Sir_\gle Half Sine Wave, T, = 150 °C
Surge current capability Pt 5=10ms 1200 A?s
Total power dissipation Piot Ti = Timax T, = 80 °C 78 w
Maximum junction temperature Timax 150 °C
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Value Unit
Module Properties
Thermal Properties
Storage temperature T -40...+125 °C
?op:é'iatit‘i;n temperature under switching T 40...+ (T - 25) oC
Isolation Properties
Isolation voltage Visol DC Test Voltage* Hh=2s 6000 \Y
Isolation voltage Visol AC Voltage t = 1 min 2500 Y
Creepage distance >12,7 mm
Clearance 8,06 mm
Comparative Tracking Index CTI > 200

*100 % tested in production
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Characteristic Values
Parameter Symbol Conditions Values Unit
Ver [V] Vee [V]1 | 1c [A] .
VGE [v] Vos [V1| I [A] | 7, [°C]| Min | Typ | Max
s Ve [V] Iy [A]
Inverter Switch
Static
Gate-emitter threshold voltage Vaeay | Vee = Ve 0,0017 |25 5,3 5,8 6,3 \%
25 1,58 1,87 | 2,070
Collector-emitter saturation voltage VeEsat 15 50 125 2,18 \%
150 2,3
Collector-emitter cut-off current Ices 0 1200 25 1 MA
Gate-emitter leakage current Iges 20 0 25 120 nA
Internal gate resistance re 4 Q
Input capacitance Cies 2800 pF
/=1 Mhz 0 25 25
Reverse transfer capacitance Cres 100 pF
Gate charge [N +15 0 25 380 nC
Thermal
Thermal resistance junction to sink Runi-s ?;“55‘;; 3,4 W/mK 0,78 K/W
Dynamic
25 94,99
Turn-on delay time td(on) 125 97,92 ns
150 98,26
25 19,94
Rise time t: 125 22,51 ns
Ren = 8 Q 150 23,67
Reott = 8 Q 25 237,51
Turn-off delay time ta(oft) 125 321,07 ns
150 344,38
+15 600 35
25 69,65
Fall time te 125 140,7 ns
150 168,83
Owwp=1,31 pC 25 1,24
Turn-on energy (per pulse) Eon Owwp=2,45 pC 125 1,69 mWs
QOrwp=2,81 pC 150 1,81
25 2,42
Turn-off energy (per pulse) Eofr 125 4,01 mWs
150 4,61
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Characteristic Values
Parameter Symbol Conditions Values Unit
Ver [V] Vee [V] | Ic [A] .
VGE [v] Vos [V1| I [A] | 7, [°C]| Min | Typ | Max
s Ve [V] Iy [A]
Inverter Diode
Static
25 1,35 1,76 2,051
Forward voltage Ve 15 125 1,76 \%
150 1,72
Reverse leakage current Ir V. = 1200 V 25 3,5 HA
Thermal
Thermal resistance junction to sink (2 Rinjs) '(lg“s“)"(): 3,4 W/mK 1,7 K/W
Dynamic
25 39,08
Peak recovery current Irrm 125 43,99 A
150 45,38
25 123,49
Reverse recovery time t 125 208,47 ns
150 236,76
di/dt=2599 A/us 25 1,31
Recovered charge Or di/dt=2221 A/ps | £15 600 35 125 2,45 uC
di/dt=2107 A/}JS 150 2,81
25 0,449
Reverse recovered energy Eree 125 0,926 mWs
150 1,08
25 3186,48
Peak rate of fall of recovery current (diet/dt) max 125 1931,14 A/us
150 1745,58
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Characteristic Values
Parameter Symbol Conditions Values Unit
Ver [V] Vee [V]1 | 1c [A]
VGE [v] Vos [V1| I [A] | 7, [°C]| Min | Typ | Max
o vi [V]1 | I [A]
DC Blocking Diode
Static
25 1 1,210
Forward voltage Ve 25 125 0.915 110 \%
Reverse leakage current Ir V: = 1600 V 25 50 MA
Thermal
Thermal resistance junction to sink R ?;ﬂg‘;; 3,4 W/mK 0,9 K/W

() Value at chip level
(2 Only valid with pre-applied Vincotech thermal interface material.
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Inverter Switch Characteristics

figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ie = f( V) Ie = f( V)
~ 150 ~ 150
= = —7vV
1254 1254 —_ g5y
—10V
—11V
100+ 1004 13
—14vV
—15V
—16V
751 759 ——17v
501 501
251 251
0 T T T T T T T 0 T T T T T T T
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Vee (V) Vee (V)
t,= 250 us 25 °C t,= 250 us
Ve = 15 \ Ty 125 °C i= 150 °C
150 °C Ve from 7 V to 17 V in steps of 1 V
figure 3. IGBT figure 4. IGBT
Typical transfer characteristics Transient thermal impedance as a function of pulse width
Ic = f( VGE) Zings) = f( tp)
0
z 50 g 10
= 5
401 &
1071
301
1072+
20
10-3 ——0,1
10 ———0,05
——0,02
——0,01
——— 0,005
—0
0 T T T T 104 T T T T T T
0,0 2,5 5,0 7,5 10,0 12,5 10-5 104 10-3 10-2 10-1 100 101 102
Ver(V) (s)
t,= 250 us 25 °C D= t,/ T
Vee = 10 \ Ty 125 °C Runs) = 0,782 K/W
150 °C IGBT thermal model values
R (K/W) 7(s)
1,24E-01 9,17E-01
3,94E-01 1,41E-01
1,70E-01 4,90E-02
6,32E-02 9,18E-03
3,04E-02 9,28E-04
7 14 Jan. 2022 / Revision 1
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Inverter Switch Characteristics

figure 5. IGBT
Safe operating area

Ic = f( V)

1000

100 \
100ps

10ms

Ic(A)

100ms

1 10 100 1000 10000
Vee(V)

D= single pulse
T= 80 °C

Vee = 15 \
= Timax
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figure 6. FWD
Typical forward characteristics Transient thermal impedance as a function of pulse width
I = f( Vi) Zags) = f( &)
1
z 40 g 10
= )
&
30 100
20 10-1
—0,5
—0,2
104 10-2 ——0,1
~——0,05
10,02
——0,01
—— 0,005
—0
0+ T T T T T 10-3 T T T T T
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 10-5 104 10-3 10-2 10-1 100 101 102
Vi(V) 4(s)
t,= 250 us 25 °C D= t,/ T
Ty 125 °C Rungs) = 1,698 K/W
150 °C FWD thermal model values
R (K/W) T (s)
7,85E-02 1,96E+00
1,83E-01 2,43E-01
6,39E-01 6,43E-02
4,49E-01 1,43E-02
2,22E-01 2,97E-03
1,27E-01 5,16E-04
9 14 Jan. 2022 / Revision 1
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DC Blocking Diode Characteristics
figure 8. Rectifier

Transient thermal impedance as a function of pulse width

Typical forward characteristics

I = f( Vi) Zags) = f( &)
0
T 150 g 10
~ NS
>
1254 z
&
101
100
751 10-2
50
10-3
251
——0,01
—— 0,005
—0
0 T T T T T - 10-4 . . - - - -
0,00 0,25 0,50 0,75 1,00 1,25 1,50 1,75 10-5 104 10-3 10-2 10-1 100 101 102
Vi(V) 4(s)
t,= 250 us 25 °C D= t,/ T
T 125 °C Rungos) = 0,895 K/W
Rectifier thermal model values
R (K/W) 7 (s)
3,53E-02 1,46E+01
8,25E-02 1,44E+00
2,22E-01 2,31E-01
4,39E-01 7,58E-02
8,14E-02 1,11E-02
3,58E-02 1,56E-03
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Inverter Switching Characteristics

figure 10. 1687
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E=f(1) E = f(R,)
=8 -5
S Fan ES Eu
&7 E &
off 4 Eqit
6
Eon
51 3
Eon
44 Eun Eor
Eon
3 Eon 24
Eon
2
1
1
0 T T T T T T 0 T T T T T T
0 10 20 30 40 50 60 70 0 5 10 15 20 25 30 35
Ic(A) Ry(2)
With an inductive load at 25 °C With an inductive load at 25 °C
Ve= 600 V Ty 125 °C Ve= 600 V T 125 °C
V= 15V 150 °C Vae= %15 V 150 °C
Rgon= 8 Q Ic= 35 A
Rgotr= 8 Q
figure 12 FWD
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Eree = f(Ic) Eree = f( Rg)
~ 1,50 1,25
Q Q
= 1,254 =
1,001 Erec
Erec
1,00
0,754
0,754
E.. 0,50 Ere
0,501
0,25 0,25
0,00 : : : : : : 0,00 . : . . . .
0 10 20 30 40 50 60 70 0 5 10 15 20 25 30 35
Ic(A) Ri(2)
With an inductive load at 25 °oC With an inductive load at 25 °C
Ve= 600 V T 125 °C Ve= 600 V T 125 °C
Vee = +15 \Y 150 °C Vee = +15 \Y 150 °C
Rgon = 8 Q Ic= 35 A
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Inverter Switching Characteristics
figure 14. IGBT figure 15. IGBT
Typical times as a ion of current Typical switching times as a function of gate resistor
t=f(l) t = f(Ry)
~ 100 —~ 100
g 2
\ Lagom)
Eagof) Li(on)
t; t;
10-1 Lagom) 10-1
te
&
10-2 T T T T T T 10-2 T T T T T T
0 10 20 30 40 50 60 70 0 5 10 15 20 25 30 35
1c(A) Ry(2)
With an inductive load at With an inductive load at
T= 150 °C T= 150 °C
Veg = 600 \ Vg = 600 \
Ve = +15 A Vee = +15 \
Ryn= 8 Q Ic= 35 A
Rgorr= 8 Q
figure 16. FWD figure 17. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn off gate resistor
tw = (1) toe = F( Ryor)
~ 0,35 -~ 0,6
El 2
~ 0,301 " o5
ter
0,254 3
tir 0,41 o
0,204
0,31
0,157 e
ter
0,21
0,104
0,05+ 0,11
0,00 . . . . ! . 0,0 . . . . ! !
0 10 20 30 40 70 0 5 10 15 20 25 30 35
1c(A) Ryor ()
With an inductive load at 25 °oC With an inductive load at 25 °oC
Vg = 600 \ 125 °C Ver = 600 \ Ty 125 °C
Vee = +15 \% 150 °C Vee = +15 \% 150 °C
Ryon = 8 Q Ic= 35 A
Copyright Vincotech
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Inverter Switching Characteristics
figure 18. FWD figure 19. FWD
Typical r charge as a ion of current Typical recovered charge as a function of turn off gate resistor
Q- = f(1L) Q= f( Ryor)
~ 4,0 ~ 4,0
g 2
S 3,51 o S 3,51
Q
3,01 Q 3,01
Q
2,51 2,51 /_/,
2,01 2,01
1,51 @ 1,51 Q
1,01 1,01
0,51 0,51
0,0 . . . : . . 0,0 . . . . . .
0 10 20 30 40 50 60 70 0 5 10 15 20 25 30 35
1c(A) Reon ()
With an inductive load at 25 °C With an inductive load at 25 °C
Ve= 600 V T; 125 °C Ve= 600 V Ty 125 °C
Ve = +15 \Y 150 °C Ve = +15 \Y 150 °C
Ryon = 8 Q Ic= 35 A
figure 20. FWD figure 21. FWD
Typical peak reverse recovery current as a function of collector current Typical peak reverse recovery current as a function of turn off gate resistor
I = f(Ic) I = f( Rgalf)
~ 60 ~ 80
s s
: o ¥ 70
501 T
60
401
501
301 40
301 I
20+ RM
RM
20 I
101
101
0 T T T T T T 0 T T T T T T
0 10 20 30 40 50 60 70 0 5 10 15 20 25 30 35
Ic(A) Ryon ()
With an inductive load at 25 °C With an inductive load at 25 °C
Ve= 600 V T 125 °C Ve= 600 V T 125 °C
Vee = +15 \Y 150 °C Ve = +15 \Y 150 °C
Rgon = 8 Q Ic= 35 A
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figure 22.

Inverter Switching Characteristics

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

figure 23.
dig/dt, di./dt = f( )

FWD
Typical rate of fall of forward and reverse recovery current as a function of turn off gate resistor
dir/dt, di./dt = f( Ryon)
@ 4500 @ 5000
3 2 dig/dt ———— -
£ 4000 < di/dt
32 2 00
3 3500 5 4000
3000+
3000+
25001
2000+
2000+
1500
1000 1000+
500
0 T T T T T T 0 T T T T T T
0 10 20 30 40 50 60 70 0 5 10 15 20 25 30 35
1c(A) Reon ()
With an inductive load at 25 °C With an inductive load at 25 °C
Vg = 600 \ Ty 125 °C Veg = 600 \ T;: 125 °C
Ve = +15 \% 150 °C Ve = +15 \% 150 °C
Ryon = 8 Q Ic= 35 A
figure 24. IGBT
Reverse bias safe operating area
Ie = f( V)
~ 120
<
=
I
100 = : pi
M E
' S
[l -5
1
80 v
1
1
R
2
60 % '
=
1
L}
40 v
[
1
1
A}
201 ‘|
IE
o N
0 250 500 750 1000 1250 1500
Vee (V)
At Ti= 150 °C
Ryn= 8 Q
Rgotr= 8 Q
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Inverter Switching Definitions
figure 25. IGBT figure 26. IGBT
Turn-off Switching Waveforms & ition of Lo Lrofr (Likofr = integrating time for E,g) Turn-on Switchi ms & ition of tyoy tEon (LEon = integrating time for E,;)
% Laoft %

S o— A

=l Vo905 Vezoon

IC
>< Ve I Ve Ver \\
Toorr Laon %/\

I 1% / v
Vo — Ve 100 + lciow CE3%

tgon

£(ps) t(us)

figure 27. IGBT figure 28. IGBT

Turn-off Switching Waveforms & ition of &y Turn-on itchi 'ms & ition of £,

% fitted
I %

/\lc 90% I
Vee T
Icaon I
c90%
i

1C 109

4

£(us)

t(us)
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Inverter Switching Definitions
figure 29. FWD figure 30. FWD
Turn-off Switching Waveforms & definition of (,, Turn-on Switching Waveforms & definition of L’Q,(tQ, = integrating time for Q,)
E——
% / Q.
* t(lr
L
Iy
fitted | Ir —
IRRM 10%
Ve
Trrm 909%
Tew 100%
£(ps)
t(us)
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Version

10-F112R6A050SC01-M430E18

Ordering Code

datasheet

Ordering Code

Without thermal paste

10-F112R6A050SC01-M430E18

With thermal paste (5,2 W/mK, PTM6000HV)

10-F112R6A050SC01-M430E18-/7/

With thermal paste (3,4 W/mK, PSX-P7)

10-F112R6A050SC01-M430E18-/3/

Name Date code UL & VIN Lot Serial
Text NN-NNNNNNNNNNNNNN- WwWYyY UL VIN LLLLL SSSS
RV Ry
- - - Datamatrix Type&Ver | Lot number Serial Date code
TITTITTITVW | LLLLL SSSS WWYY

Pin table [mm

Pin X Y Function

1 47,7 0 U

2 44,8 0 DC-

3 37,8 0 U

4 37,8 2,8 DC+

5 35 0 Inv+ 00

6 35 2,8 U

7 not assembled

8 not assembled Tm r" ﬂ 8
9 22,4 0 N6 | l &
10 | 19,6 0 G6 L1 [1]
11 16,8 0 S6

12 14 0 N4

13 11,2 0 G4 .

ig g:g g z; @ o%" o oYe? o ‘ o%® o o . @

16 | 28 0 G2 | °

17 0 0 S2 ‘ o

18 0 28,5 U R ( ) I

19 2,8 28,5 G1 ‘ .

20 | 7,5 28,5 S1 N °

I 6 b 31

g; 1;:3 gg:g C:/3 T @) T0%06"0"0 %" 0"0’ OF o :s :3 oo gsz ©

23 22 28,5 S3 :

24 29 28,5 W — J

25 | 31,8 | 285 G5

26 36,5 28,5 55 Tolerance of pingasitions +05mm af the end of pins
27 43,5 28,5 P Dimension of coordinate axis is only offset without folerance
28 52,55 25 P

29 [ 52,55 | 16,9 N

30 | 52,55 8,6 N

31 not assembled

32 not assembled
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DC+ Inv+
3,4 5.6
T1 T3 T5
D7 D1 D3 D5
K G1 - | G3 - | G5 - |
19 22 25
S1 S3 S5
20 23 26
p - s
27,28 ) ———
- \/
21
N - w
29,30 24
T2 T4 T6
D2 D4 D6
D8
E G2 G4 G6
16 13 10
S2 sS4 S6
17 14 11
DC- N2 N4 N6
1,2 15 12 9
ID Component | Voltage Current Function Comment
T11, T12, T13, T14, )
T15, T16 IGBT 1200 V 50 A Inverter Switch
D11, D12, D13, D14, )
D15, D16 FWD 1200 V 15A Inverter Diode
D51, D52 Rectifier 1600 V 50 A DC Blocking Diode
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Packaging instruction
Standard packaging quantity (SPQ) 100 >SPQ Standard <SPQ Sample
Handling instruction
Handling instructions for flow 1 packages see vincotech.com website.
Package data
Package data for flow 1 packages see vincotech.com website.
Vincotech thermistor reference
See Vincotech thermistor reference table at vincotech.com website.
UL recognition and file number
This device is certified according to UL 1557 standard, UL file number E192116. For more information see vincotech.com website. m
Document No.: Date: Modification: Pages
10-F112R6A050SC01-M430E18-D1-14 14 Jan. 2022 Initial Release
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.

Copyright Vincotech 19 14 Jan. 2022 / Revision 1



