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flowPACK 1 1200V 7/ 50 A

Topology features flow 1 12 mm housing
e Inverter

e Kelvin Emitter for improved switching performance
e Temperature sensor

Component features

e Easy paralleling

e Low turn-off losses

e Low collector emitter saturation voltage
e Positive temperature coefficient

e Short tail current

e Switching optimized for EMC

Housing features

e Base isolation: Al203 Schematic

e Convex shaped substrate for superior thermal contact
e Thermo-mechanical push-and-pull force relief

e Press-fit pin

e Reliable cold welding connection T
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Target applications

e Embedded Drives
e Industrial Drives
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Types

e 10-PY126PA050M7-L828F08Y
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Value Unit
Inverter Switch
Collector-emitter voltage Vees 1200 \%
Collector current (DC current) I T = Tjmax Ts =80 °C 57 A
Repetitive peak collector current lcrm tp limited by Tjmax 100 A
Total power dissipation Prot Tj = Timax T, =80 °C 115 w
Gate-emitter voltage Vees +20 \%
Short circuit ratings tsc Vee = 15V, Vcc = 800 V T; =150 °C 9,5 us
Maximum junction temperature Timax 175 °C
Inverter Diode
Peak repetitive reverse voltage VRrrM 1200 \%
Forward current (DC current) I Tj = Tjmax Ts =80 °C 45 A
Repetitive peak forward current lerm tp limited by Tjmax 100 A
Total power dissipation Prot T = Timax Ts =80 °C 78 W
Maximum junction temperature Timax 175 °C
Module Properties
Thermal Properties
Storage temperature Tag -40...+125 °C
g)opr:ac;ie;it(i)%n temperature under switching Tio 40,4+ (Tys - 25) o
Isolation Properties
Isolation voltage Visol DC Test Voltage* tt=2s 6000 \%
Isolation voltage Visol AC Voltage t, =1 min 2500 \Y
Creepage distance >12,7 mm
Clearance 7,9 mm
Comparative Tracking Index CTI = 200
*100 % tested in production
Copyright Vincotech 2 01 Apr. 2022 / Revision 1



v

10-PY126PA0O50M7-L828F08Y
datasheet

Vincotech

Characteristic Values

Parameter Symbol Conditions Values Unit

Vee [V1 Vee [V] | 1c [A] ]
v vy [ Ve VI | o IAT | T [°CT | Min | Typ | Max
oS Ve [V] | I [A]

Inverter Switch

Static
Gate-emitter threshold voltage Vo) 10 0,005 25 54 6 6,6 \%
25 1,55 1,9
Collector-emitter saturation voltage Veesat 15 50 125 1,77 \%
150 1,83
Collector-emitter cut-off current Ices ] 1200 25 0,09 mA
Gate-emitter leakage current lees 20 0o 25 0,5 HA
Internal gate resistance rg None Q
Input capacitance Cies 10000 pF
Output capacitance Coes 0 10 25 350 pF
Reverse transfer capacitance Cres 130 pF
Gate charge Qq Vce = 600 V 15 50 25 380 nC
Thermal
Thermal resistance junction to sink @ Rin-s) ?Sag;; 8.4 W/mK 0,82 K/W
Dynamic
25 176
Turn-on delay time td(on) 125 176 ns
150 190
25 52
Rise time tr 125 58 ns
Rgn = 8 Q 150 60
Rgot = 8 Q 25 206
Turn-off delay time ta(otr) 125 229 ns
150 241
+15 600 50
25 92,14
Fall time t 125 124,72 ns
150 122,14
Qrwo=4,93 pC 25 4,82
Turn-on energy (per pulse) Eon Qrwp=7,08 pC 125 6,38 mWs
Qrwpo=8,04 pC 150 6,25
25 2,98
Turn-off energy (per pulse) Eorr 125 4,25 mWs
150 5,03
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Characteristic Values

Parameter Symbol Conditions Values Unit

Vee [V1 Vee [V] | 1c [A] ]
v vy [ Ve VI | o IAT | T [°CT | Min | Typ | Max
oS Ve [V] | I [A]

Inverter Diode

Static
25 1,66 2,1®
Forward voltage Ve 50 125 1,78 \%
150 1,79
Reverse leakage current Ir Vr = 1200 V 25 40 HA
Thermal
Thermal resistance junction to sink @ Rin-s) ?;assi): 84 W/mK 1,22 K/W
Dynamic
25 28,72
Peak recovery current IrrM 125 32,83 A
150 32,97
25 339,05
Reverse recovery time tr 125 434,87 ns
150 511,31
di/dt=338 A/ps 25 4,93
Recovered charge Qr di/dt=450 A/us +15 600 50 125 7,08 ucC
di/dt=498 A/us 150 8,04
25 1,79
Reverse recovered energy Erec 125 2,59 mWs
150 3,33
25 194,94
Peak rate of fall of recovery current (dirf/dt)max 125 128,35 Alus
150 114,47
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Parameter Symbol Conditions Values Unit

Vee [V1 Vee [V] | 1c [A] .

Ves [V] Vos [V1 | 1o [A] | Ti [°C1 Min Typ Max

oS Ve [V] | I [A]

Thermistor
Static
Rated resistance R 25 4,7 kQ
Deviation of Rig Drir Rio = 401 Q 100 -12 13,1 %
Power dissipation P 25 130 mw
Power dissipation constant d 25 1,5 mw/K
B-value Bssoy |Tol. 3 % 3612 K
B-value Besiony |Tol. £3 % 3650 K
Vincotech Thermistor Reference ]
M Value at chip level
@ 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
I = f(Vex) I = f(Vex)
~ 150 ~ 150
= = —7v
125+ 1254 T4y
10V
—11V
100+ 1004 13
—14V
— 15V
—16V
757 751 ——17v
50 50
251 254
0 u T T T T T T T 0- u T T T T T T T
0,0 0,5 1,0 1,5 2,0 25 3,0 3,5 4,0 4,5 0,0 0,5 1,0 1,5 2,0 25 3,0 3,5 4,0 4,5
Ve (V) Ves(V)
t,= 250 us 25 °C t,= 250 us
Ve = 15 \ 125 °C j= 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
Ie = f( Vee) Zungs = ()
0
z 50 g 10
= 2
401 3
1071
301
102
20
—0,5
0,2
10-31 ——0,1
101 ——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 10-5 104 103 102 101 100 101 102
Vee(V) 6,(s)
t,= 250 us 25 °C b= t/T
Vee = 10 \ 125 °C R = 0,823 K/W
150 °C IGBT thermal model values
R (K/W) 7(s)
4,05E-02 5,17E+00
8,54E-02 1,03E+00
3,18E-01 1,67E-01
2,80E-01 5,49E-02
6,47E-02 7,32E-03
3,43E-02 6,46E-04
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Inverter Switch Characteristics
figure 5. IGBT
P
= 100
10 \ 100us
1ms
1
10ms
100ms
0,1 Dc
0,01
1 10 100 1000 10000
Vee (V)
D= single pulse
Ts= 80 °C
Vee = 15 Vv
T= Timax
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figure 6. ol Gouer ]
Typical forward characteristics Transient thermal impedance as a function of pulse width
I = f( Vi) Zugs = (L)
1
g 150 g 10
= >
g
125+ £
N
100
100+
751 10-1
50 —0,5
0,2
10-2 —0,1
=~ 0,05
251 —0,02
=—0,01
= 0,005
—0
0 T T T T T T 10-3 v v T T T T
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 10-5 104 103 10-2 101 100 101 102
Vi(V) £,(5)
6= 250 s 25 °C D= t,/T
Ty 125 °C Rungos) = 1,224 K/W
150 °C FWD thermal model values
R (K/W) T(s)
3,84E-02 6,82E+00
9,89E-02 9,92E-01
3,93E-01 1,28E-01
4,67E-01 3,75E-02
1,41E-01 5,65E-03
8,52E-02 5,44E-04
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figure 8.

Thermistor Characteristics

Thermistor
Typical NTC characteristic as function of temperature

Ry = f(T)
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Inverter Switching Characteristics

figure 9. IGBT figure 10. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of IGBT turn on gate resistor
E=f(1) E = f(R,)
_ 17,5 _ 17,5
ES ES
g &
T 15,01 E = 15,01 Egn
Eon Eon
12,54 B 12,54
10,01 10,0+
7,51 Eorr 7,51
Eqf
" | Eug
5,01 Eorr 5.0 [ Eore
7 Eor
2,51 2,54
0,0 T T T T 0,0 T T T T T T
0 20 40 60 80 100 0 10 20 30 40 50 60 70
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
Ve = +15 Vv 150 °C Ve = +15 \ 150 °C
Rgon= 8 Q Ic= 50 A
Rgore= 8 Q
figure 11. FWD figure 12. FWD
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of IGBT turn on gate resistor
Eree = f( 1) Evec = f(Ry)
~ 4,0 ~ 4,0
Q Erec Q]
z z
1 3,51 Erue 1 3,51
3,01 3,01
2,51 2,51
Erec
2,01 Erec 2,01
Erec
1,51 1,51
1,01 1,01 Eree
0,51 0,51
0,0 . ! } ! 0,0 . ! ! ! } }
0 20 40 60 80 100 0 10 20 30 40 50 60 70
Ic(A) Ri(2)
With an inductive load at 25 °oC With an inductive load at 25 °C
Ver = 600 \ Ty 125 °C Ver = 600 \ Ty 125 °C
Vee = +15 \Y 150 °C Vee = +15 \Y 150 °C
Rgon = 8 Q Ic= 50 A
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figure 13. IGBT figure 14. IGBT
Typical times as a ion of current Typical switching times as a function of IGBT turn on gate resistor
t=f(l) t = f(Ry)
~ 100 _ 101
g 2
t
La(on) 1004 den)
Lacotty
t Lo
101 & t
10-14 b
10-2 T T T T 10-2 T T T T T T
0 20 40 60 80 100 0 10 20 30 40 50 60 70
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= 50 A
Rgorr= 8 Q
figure 15. FWD figure 16. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
tw = (1) toe = f( Ryon)
-~ 0,8 -~ 0,8
E E
0,71 0,71
Lo
tor ¢
0,61 c 0,61 &
0,51 0,51
2
0,41 e 0,41
0,31 0,31
0,21 0,21
0,11 0,11
0,0 . ! ! ! 0,0 ! ! ! ! ! !
0 20 40 60 80 100 0 10 20 30 40 50 60 70
Ic(A) Ryon()
With an inductive load at 25 °oC With an inductive load at 25 °oC
Ver = 600 \ Ty 125 °C Vg = 600 \ Ty 125 °C
Ve = +15 \ 150 °C Ve = +15 Y] 150 °C
Rgon = 8 Q Ic= 50 A
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Inverter Switching Characteristics
figure 17. FWD figure 18. FWD
Typical r charge as a ion of current Typical recovered charge as a function of IGBT turn on gate resistor
Q= f( 1) Qr = f( Ryon)
c 12 c 12
2 3
S S
10 Qr 10
Q:
8- 8- \
O
Q
61 o 61
ol 4l \ o
21 21
0 T T T T 0 y T T T T T
0 20 40 60 80 100 0 10 20 30 40 50 60 70
1c(A) Ryon(2)
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= 50 A
figure 19. FWD figure 20. FWD
Typical peak reverse recovery current as a function of collector current Typical peak reverse recovery current as a function of IGBT turn on gate resistor
I = (L) Teas = f( Ryon)
~ 35 ~ 50
< Iy <
H H
-~ Iam =
301 I
A 40+
251
201 301
151 204
IRM
101 T
101
54
0 T T T T 0 T T T T T T
0 20 40 60 80 100 0 10 20 30 40 50 60 70
Ic(A) Ryon(9)
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
Ve = +15 \ 150 °C Ve = +15 \ 150 °C
Rgon = 8 Q Ic= 50 A
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10-PY126PAO50M7-L828F08Y

datasheet

Inverter Switching Characteristics

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

figure 22.

FWD
Typical rate of fall of forward and reverse recovery current as a function of turn on gate resistor
diz/dt, di.,/dt = f( Ryon)
@ 1750 @ 2250
?:L dig/dt - - --- ?:L dip/dt - - - - -
= 1500 di,./dt g 20007, di,./dt
= \ = \
° N © 17501 T
1250 s |
AN 1500
A
1000 NN 1250
O A
AN
Soa .
7501 T 1000
7501
500+
500
250+
50 250
0 T T T T 0 T T T T T T
0 20 40 60 80 100 0 10 20 30 40 50 60 70
1c(A) Ryon(2)
With an inductive load at 25 °C With an inductive load at 25 °C
Vg = 600 \ Ty 125 °C Veg = 600 \ Ty 125 °C
Ve = +15 \% 150 °C Ve = +15 \% 150 °C
Ryon = 8 Q Ic= 50 A
figure 23. IGBT
Reverse bias safe operating area
Ie = f( V)
~ 120
<
=
I
100 = —
' E
' S
[l -5
1
80 '
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1
=
2
60 % I‘
=~ o
1
1
40 '
1
1
]
[l
20 '
f 2
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 24. IGBT figure 25. IGBT
Turn-off Waveforms & ition of Lo Lrofr (Likofr = integrating time for E,g) Turn-on s & of tiow tion (tEon = integrating time for E,;)
% Laotr M %
R VGE 90% VCE 90%
I
Ve Ie Vg Vee \\
REPZaN
I 1% / v
Vo — Ve 100 + lciow CE3%
!
tEon
t(us) £(us)
figure 26. IGBT figure 27. IGBT
Turn-off Waveforms & ition of &y Turn-on s & of t,
fitted 9
% %
I /\
I
/\Ic 90% ¢
\lc 60% Veg —_
X\Ic 40% : /flc 90%
v, \KIG&
CE -
e 10
4
£(us) t(ps)
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Inverter Switching Definitions

figure 28. FWD

Turn-off Switching Waveforms & definition of (,,
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