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flowPIM O + PFC 600V 7/ 10 A

Features

flow O 17 mm housing

e Clip in PCB mounting

e Trench Fieldstop IGBT's for low saturation losses
e Latest generation superjunction MOSFET for PFC
e Integrated PFC shunt

e Temperature sensor

Schematic

Target applications

e Industrial Drives
e Embedded Drives = S -] -] -]
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Value Unit
Inverter Switch
Collector-emitter voltage Vces 600 \%
Collector current (DC current) I T = Tjmax Ts =80 °C 17 A
Repetitive peak collector current lcrm tp limited by Tjmax 30 A
Total power dissipation Prot Tj = Timax T, =80 °C 44 w
Gate-emitter voltage Vees +20 \%
Short circuit ratings tsc Vee = 15V, Vcc = 360 V T; =150 °C 6 us
Maximum junction temperature Timax 175 °C
Inverter Diode
Peak repetitive reverse voltage VRrrM 600 \%
Forward current (DC current) I Tj = Tjmax Ts =80 °C 17 A
Repetitive peak forward current lerm tp limited by Tjmax 20 A
Total power dissipation Prot T = Timax Ts =80 °C 32 W
Maximum junction temperature Timax 175 °C
PFC Switch
Drain-source voltage Voss 600 \%
Drain current (DC current) Io Tj = Timax Ts =80 °C 18 A
Peak drain current lom tp limited by Tjmax 112 A
Total power dissipation Prot Tj = Timax Ts =80 °C 72 w
Gate-source voltage Vass +20 \%
Maximum Junction Temperature Timax 150 °C
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Value Unit
PFC Diode
Peak repetitive reverse voltage VrrMm 600 \%
Forward current (DC current) Ir T = Tjmax Ts =80 °C 30 A
Total power dissipation Prot T = Timax Ts =80 °C 54 W
Maximum junction temperature Timax 175 °C
Rectifier Diode
Peak repetitive reverse voltage VrrMm 1600 v
Forward current (DC current) I T = Timax Ts =80 °C 33 A
Surge (non-repetitive) forward current lrsm . . 200 A
ilig;%l-:séf Sine Wave, T, = 150 °C
Surge current capability 1%t 200 A%s
Total power dissipation Pt Tj = Tjmax Ts =80 °C 44 W
Maximum junction temperature Timax 150 °C
PFC Shunt
DC current I Tc=70°C 15 A
Power dissipation Prot T.=70°C 5 w
Capacitor (PFC)
Maximum DC voltage Vmax 500 \Y
Operation Temperature Top -55 ... 125 °C
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Conditions Value Unit
Module Properties
Thermal Properties
Storage temperature Tag -40...+125 °C
coopr?c:iitci;n temperature under switching Tin -40...+(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 min. 12,7 mm
Clearance min. 12,7 mm
Comparative Tracking Index CTI > 200

*100 % tested in production
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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 Switch

Static
Gate-emitter threshold voltage Veew) |Vee = Vee 0,00015 | 25 5 5,8 6,5 \%
. . 25 1,1 1,59 1,9
Collector-emitter saturation voltage Veesat 15 10 \%
125 1,78
Collector-emitter cut-off current Ices 0 600 25 0,6 HA
Gate-emitter leakage current lees 20 0 25 300 nA
Internal gate resistance rg None Q
Input capacitance Cies 551 pF
Output capacitance Coes f=1 Mhz 0 25 25 40 pF
Reverse transfer capacitance Cres 17 pF
Thermal
Thermal resistance junction to sink ® Ring-s) ?;ass‘;; 8.4 W/mK 2,15 K/W
Dynamic
. 25 75,2
Turn-on delay time td(on) ns
125 74,4
. . 25 23,8
Rise time t ns
Rgon = 32 Q 125 25,8
] Ryt = 32 Q 25 136
Turn-off delay time taofn) ns
125 158,8
+15 400 10
. 25 83,29
Fall time ts ns
125 123,18
=0,466 puC 25 0,277
Turn-on energy (per pulse) Eon Qrewo H mWs
Qrwp=0,896 pC 125 0,376
Turn-off energy (per pulse) E 25 0.33 mWs
gy (per p off 125 0,449
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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 1,25 1,58 | 1,95®
Forward voltage Ve 10 \%
125 1,52
Reverse leakage current Ir Vi =600V 25 27 HA
Thermal
Thermal resistance junction to sink @ Ringis) }(‘:fss;): 8.4 W/mK 2,99 K/W
Dynamic
25 5,13
Peak recovery current IrrRm A
125 6,56
. 25 193,87
Reverse recovery time tr ns
125 269,56
di/dt=400 A/us 25 0,466
Recovered charge Qr di/dt=467 Alps +15 400 10 125 0,896 ucC
25 0,132
Reverse recovered energy Erec mWs
125 0,255
. 25 21,2
Peak rate of fall of recovery current (dire/dt)max Alus
125 64,56
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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]

PFC Switch
Static
. . 25 99 99
Drain-source on-state resistance I'os(on) 10 18,1 mQ
125 199
Gate-source threshold voltage Vas(th) 0 0,00121 | 25 2,4 3 3,6 \%
Gate to Source Leakage Current less 20 0 25 100 nA
Zero Gate Voltage Drain Current Ipss 0 600 25 5 HA
Internal gate resistance Iy 1,6 Q
Gate charge Qq Voo = 480 V 0/10 18,1 25 119 nC
Short-circuit input capacitance Ciss 2660
f=1 Mhz 0] 100 0] 25 pF
Short-circuit output capacitance Coss 154
Diode forward voltage Vsp 0] 18,1 25 0,9 \Y
Thermal
Thermal resistance junction to sink @ Rin-s) i‘;ass‘f; 84 W/mK 0,97 K/W
Dynamic
Turn-on delay time t 25 19,8 ns
Y an 125 22,8
. . 25 4
Rise time tr ns
Rgn = 8 Q 125 4,2
] Reott = 8 Q 25 131,2
Turn-off delay time tacorn) ns
125 202,2
0/10 400 10
i 25 438
Fall time tr ns
125 3,94
=0,156 pC 25 0,083
Turn-on energy (per pulse) Eon Qrewo H mWs
Qrwp=0,493 puC 125 0,147
Turn-off energy (per pulse) E 25 0.023 mWs
gy (per p off 125 0,045
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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]

PFC Diode
Static
25 2,84 3,2M
Forward voltage Ve 15 \%
125 1,81
Reverse leakage current Ir Vi =600V 25 50 HA
Thermal
Thermal resistance junction to sink @ Ringis) }(‘;ass‘;): 8.4 W/mK 1,75 K/W
Dynamic
25 24,04
Peak recovery current IrrRm A
125 36,41
. 25 12,15
Reverse recovery time tr ns
125 22,8
di/dt=2470 A/ps 25 0,156
Recovered charge Qr di/dt=2378 Alps 0/10 400 10 125 0,493 ucC
25 0,024
Reverse recovered energy Erec mWs
125 0,106
. 25 8698
Peak rate of fall of recovery current (dire/dt)max Alus
125 6331
Rectifier Diode
Static
25 0,996 1,21M
Forward voltage Ve 8 \%
125 0,907 1,1
Reverse leakage current Ir V= 1600 V 25 50 HA
Thermal
Thermal resistance junction to sink @ Ring-s) ?Sag;; 8.4 W/mK 1,59 K/W
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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]

PFC Shunt

Static

Resistance R 20 mQ
Tolerance -1 1 %
Temperature coeficient tc 50 ppm/K

Capacitor (PFC)

Static

Capacitance C g(\:/bias voltage = 25 100 nF
Tolerance -10 10 %
Dissipation factor f=1KkHz 25 2,5 %
Thermistor

Static

Rated resistance R 25 22 kQ
Deviation of Rie Drir Rio = 1484 Q 100 -5 5 %
Power dissipation P 5 mw
Power dissipation constant d 25 1,5 mw/K
B-value Bussyy | Tol. £1 % 3962 K
B-value Besinony |Tol. £1 % 4000 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
Ie = f( V) Ie = f( V)
~ 30 ~ 30
3 E; Vs

—7v

251 251 5y
——10V
—11V

201 20{ i3y
— 14V
— 15V
—16V

154 151 ——17v

101 101

51 51
0 T T T T 0- T T T T
0 1 2 3 4 5 0 1 2 3 4 5
Vee (V) Vee (V)
t,= 250 us 25 °C t,= 250 us
Vee= 15V Ti 125 °C "= 125 oC

Ve from 7 V to 17 Vin 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 = ()
1
= 10,0 g 10
~ 2
NE
7,51 100+
5,01 10-14
—0,5
——0,2
2,5 10-21 ——0,1
=~ 0,05
0,02
— 0,01
= 0,005
—0
0,0 T T T T 10-3 T T T T T T
0 2 4 6 8 10 10-5 104 10-3 10-2 10-1 100 101 102
Vee(V) 6,(s)
t,= 250 us 25 °C D= t,/ T
Ve= 10V T 125 °C Ruge= 2,149 K/W
IGBT thermal model values
R (K/W) 7 (s)
1,04E-01 1,37E+00
2,88E-01 2,01E-01
6,99E-01 5,27E-02
4,91E-01 1,22E-02
3,07E-01 2,97E-03
2,60E-01 3,80E-04
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figure 5. IGBT
Safe operating area
Ic = f( V)
~ 100
<
=
~N 10ps
10
100ps
1
1ms
10ms
0,1 ipoms
0,01
1 10 100 1000 10000
Vee(V)
D= single pulse
Ti= 80 °C
Vee = 15 \Y
Ti= Timax
Copyright Vincotech 11
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Inverter Diode Characteristics
figure 6. ol Gouer ]
Typical forward characteristics Transient thermal impedance as a function of pulse width
I = f( Vi) Zungs = ()
1
z 20 g 10
= 2
N
151 100
104 10-1
—0,5
0,2
51 102 ——0,1
=~ 0,05
0,02
— 0,01
= 0,005
—_—0
0 - - - - 10-3 . . . . . .
0,0 0,5 1,0 1,5 2,0 2,5 10-5 104 103 10-2 101 100 101 102
Ve(V) (s)
t,= 250 us 25 °C D= t,/ T
T 125 °C Rugo = 2,988 K/W
FWD thermal model values
R (K/W) T(s)
8,74E-02 5,59E+00
2,41E-01 4,60E-01
1,22E+00 6,53E-02
6,89E-01 2,20E-02
4,52E-01 5,14E-03
2,99E-01 1,11E-03
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PFC Switch Characteristics
figure 8. MOSFET figure 9. MOSFET
Typical output characteristics Typical output characteristics
Ip = f( Vps) Iy = f( Vps)
~ 40 ~ 40
< < Vis:
= = —av
301 5y
——0V
301 201 2V
——6V
——8V
101 —1ov
—12v
—14vV
201 01 —16V
— 18V
—20V
-101
101 -201
,304
0 T T T T -40 T T T T T T
0,0 2,5 5,0 7,5 10,0 12,5 -5,0 -2,5 0,0 2,5 5,0 7,5 10,0 12,5
Vos(V) Vos(V)
t,= 250 us 25 °C t,= 250 us
Vo= 10V K 125 °C T = 125 oC
Vgs from -4 V to 20 V in steps of 2 V
figure 10. MOSFET figure 11. MOSFET
Typical transfer characteristics Transient thermal impedance as a function of pulse width
Iy = f( Ves) Zings) = f( tp)
0
z 17,5 g 10
= 2
15,01 E
N
12,51
101+
10,01
7,51
10-2 —0,5
5,01 0,2
—0,1
~——0,05
0,02
2,51 ——0,01
——— 0,005
—0
0,0 T ’ T T T 10-3 . . T T T T
0 1 2 3 4 5 6 10-5 104 10-3 10-2 10-1 100 101 102
Ves(V) t,(s)
t,= 250 us 25 °C D= t,/ T
Ves= 10V Ty 125 °C Rug= 0,966 K/W
MOSFET thermal model values
R (K/W) T (s)
1,06E-01 3,76E+00
2,45E-01 7,23E-01
1,88E-01 1,99E-01
2,87E-01 1,89E-02
7,02E-02 3,22E-03
7,08E-02 6,83E-04
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PFC Switch Characteristics
figure 12. MOSFET figure 13. MOSFET
Safe operating area Gate voltage vs gate charge
Iy = f( Vps) Ves = f( Qg)
~ 1000 12
< B> > >
= < ]8
10- - <
100
8 <4
10
61
1
4
0,1 54
0,01 0 T T T T
1 10 100 1000 10000 0 25 50 75 100 125
Vos(V) Qg(1C)
D= single pulse Ih= 18.1 A
T,= 80 °C i= 25 °C
Ves = 10 Vv
Ti= Timax
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PFC Diode Characteristics
figure 14. FWD figure 15. FWD
Typical forward characteristics Transient thermal impedance as a function of pulse width
Iy = f( VF) Zlh(]-s] = f( tp)
1
g 40 S 10
= 2
N
301 100
201 10-1
—0,5
——0,2
10+ 10-2 ——0,1
=~ 0,05
0,02
— 0,01
= 0,005
—_—0
0 T T T T T T T T 10-3 T T T T T T
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 10-5 104 103 10-2 10-1 100 101 102
Ve(V) (s)
t,= 250 us 25 °C D= t,/ T
Ti 125 °C Rungos) = 1,75 K/W
FWD thermal model values
R (K/W) T(s)
4,94E-02 4,26E+00
1,24E-01 5,74E-01
7,20E-01 9,35E-02
4,86E-01 3,37E-02
1,96E-01 5,13E-03
1,76E-01 1,19E-03
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figure 16. Rectifier
Typical forward characteristics Transient thermal impedance as a function of pulse width
I = f( Vi) Zngs = ()
z 70 g 101
= 2
601 T
N 0
50- 10
40
10-1
301
20 102
101
0 T T T T T T T 10-3
0,00 0,25 o050 075 1,00 1,25 1,50 1,75 2,00 10-5 10-4 10-3 102 101 100 101 102
Ve(V) (s)
t,= 250 us 25 °C D= 6/ T
T 125 °C Rugs = 1,594 K/W
Rectifier thermal model values
R (K/W) 7 (s)
3,44E-02 9,66E+00
1,12E-01 1,22E+00
5,81E-01 1,45E-01
4,89E-01 5,05E-02
2,38E-01 9,26E-03
1,22E-01 1,79E-03
1,81E-02 7,88E-04
16 30 Sep. 2021 / Revision 5
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Thermistor Characteristics

figure 18. Thermistor

Typical NTC characteristic as function of temperature

Ry = f(T)

~ 25000
S
3
20000+
150007

10000+

5000+

20 40 60 80 100 120 140
Q)
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figure 19. IGBT figure 20. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E = f(I) E=f(Ry)
=10 ~10
2 =
£ i
= = Enn
0,81 Eon 0,81
Eon
Eorr
0,61 Eon 0,61
Eoir Eofr
0,41 0,41
/ Eoie
0,21 0,21 7
0,0 T T T T T T T 0,0 T T T T T
0,0 2,5 5,0 7,5 10,0 12,5 150 17,5 20,0 0 25 50 75 100 125 150
Ic(A) Ry(2)
With an inductive load at 25 °C With an inductive load at 25 °C
Ve= 400V T 125 °C V= 400V T 125 °C
Ve = +15 \ Vee = +15 \Y
Ry = 32 Q Ic= 10 A
Rgotr= 32 Q
figure 21. FWD figure 22. 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( 1) Erec = f(Ry)
_0,40 _0,35
Q E Q
E rec E
T 0,357 5 0,30
0,304
0,251
0,254 Erec
0,204
0,201 s
0,159
0,159
0,101 Eruc
0,101
0,05+ 0,057
0,00 . . ! ! } } ! 0,00 . . ! ] ]
0,0 2,5 5,0 7,5 10,0 12,5 150 17,5 20,0 0 25 50 75 100 125 150
Ic(A) Ri(2)
With an inductive load at 25 °oC With an inductive load at 25 °C
Vo= 400V T 125 °C V= 400V T 125 °C
Vee = +15 \% Vee = +15 \%
Ry = 32 Q Ie= 10 A
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Inverter Switching Characteristics
figure 23. IGBT figure 24. IGBT
Typical times as a of current Typical switching times as a function of gate resistor
t=f(I) ¢ =f(Ry)
~ 100 —~ 100
g 2
Lagomn
La(on)
tr
1071
te
Lagomn
10-1 ts
Lagon)
10721
te
10-2 T T T T T T T 10-3 T T
0,0 2,5 5,0 7,5 10,0 12,5 150 17,5 20,0 0 25 50 75 100 125 150
1c(A) Ry(2)
With an inductive load at With an inductive load at
T= 125 oC T= 125 °C
Vee = 400 \% Vg = 400 \Y
Ve = +15 A Vee = +15 \
Rgon= 32 Q Ic 10 A
Rgott= 32 Q
figure 25. FWD figure 26. 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)
~ 0,40 ~ 0,45
e e
< 0,351 t 0,407 .
0,304 0,354
0,30- b
0,254 ter
0,254
0,201
0,201
0,159
0,154
0,101 0,101
0,051 0,05
0,00 ! ! ! ! ! ! ! 0,00 ! ! ! ! !
, 2,5 5,0 7,5 10,0 12,5 150 17,5 20,0 0 25 50 75 100 125 150
1c(A) Ryor ()
With an inductive load at 25 °oC With an inductive load at 25 °oC
V= 400V Ty 125 °C V= 400 T 125 °C
Vee = +15 \% Ve = +15
Ryn= 32 Q Ie= 10

Copyright Vincotech
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Inverter Switching Characteristics
figure 27. FWD figure 28. FWD
Typical r charge as a ion of current Typical recovered charge as a function of turn off gate resistor
Q= f( 1) Qr = f( Ryor)
~ 1,75 ~ 1,2
2 2
S ol S
1,5 1,01
1,257 ¢ @
0,81
1,001
0,61
0,754 [
0,41 &
0,50
0,251 0.21
0,00 T T T T T T T 0,0 T T T T T
0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5 20,0 0 25 50 75 100 125 150
1c(A) Reon ()
With an inductive load at 25 °C With an inductive load at 25 °C
V= 400V T 125 °C V= 400V T 125 °C
Ve = +15 \ Ve = +15 \%
Ren= 32 Q Ie= 10 A
figure 29. FWD figure 30. 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)
~ 8 ~ 20,0
< 3
<] fi 2 17,54
6 Tam 15,01
51 12,51
4 10,01
31 7,54
21 5,01
IRM
14 2,51 Iem
0 T T T T T T T 0,0 T T T T T
0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5 20,0 0 25 50 75 100 125 150
Ic(A) Ryorr(2)
With an inductive load at 25 °C With an inductive load at 25 °C
V= 400V Ti 125 °C V= 400V T 125 °C
Ve = +15 \ Ve = +15 \
Rgon= 32 Q Ie= 10 A
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figure 31. FWD figure 32. 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 turn off gate resistor
dig/dt, di./dt = f( ) dig/dt, di.,/dt = f( Ryor)
~ 600 @ 1750
% dip/dt - ———- $ dip/dt ————-
b4 di../dt b= ] di../dt
i 500- 3 1500
3 i 3
L mam ST 12501
400 PP B P
Rt 10001
300+ -t
7501
200
500+
100+ 2501 R I
0 T T T T T T T 0 T T T
0,0 2,5 50 7,5 10,0 12,5 15,0 17,5 20,0 0 100 125 150
Ic(A) Reon ()
With an inductive load at 25 °C With an inductive load at 25 °C
V= 400V T 125 °C V= 400V T 125 °C
Ve = +15 \ Ve = +15 \%
Ren= 32 Q Ie= 10 A
figure 33. IGBT
Reverse bias safe operating area
Ie = f( V)
~ 22,5
<
= I
20,0 +—= r
N
\ S
17,57 B =
L}
15,0 0
[l
=
12,51 2
2
=~ 1
10,01 '
1
7,57 |
1
1
5,01 v
L}
1
2,51 y E
£
0,0 T T T T T
0 100 200 300 400 500 600 700
Vee(V)
At i= 125 °C
Rgon= 32 Q
Rgotr= 32 Q
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PFC Switching Characteristics
figure 34. MOSFET figure 35. MOSFET
Typical switching energy losses as a function of drain current Typical switching energy losses as a function of gate resistor
E = f(I) E = f(R,)
~ 0,25 ~ 0,35
S E, S
= on £
= = 0,301 Egn
0,201
0,251
0,154 |
Eon 0,20 Eon
E'UN
i off
0,101 Eyn 0,15
Eofr 0,107
0,054
0,054
0,00 T T T T T T T 0,00 T T T T T T
0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5 20,0 0 5 10 15 20 25 30 35
Ih(A) Ry(2)
With an inductive load at 25 °C With an inductive load at 25 °C
Vus= 400V Ti 125 °C Vo= 400V T 125 °C
Vs = 0/10 \ Ves = 0/10 \Y
Rgon= 8 Q Ip= 10 A
Rgotr= 8 Q
figure 36. FWD figure 37. FWD
Typical reverse recovered energy loss as a function of drain current Typical reverse recovered energy loss as a function of gate resistor
Eree = f( o) Erec = f(Ry)
. 0,200 - 0,25
2 ES E
z i z rec
= 0,175 Erec =3
0,201
0,150
0,125 0,154
0,100
0,075 0,107
Erec
0,050 B
0,051
0,025+
0,000 T T T T T T T 0,00 T T T T T T
0,0 2,5 5,0 7,5 10,0 12,5 15,0 17,5 20,0 0 5 10 15 20 25 30 35
() R,(Q)
With an inductive load at 25 °oC With an inductive load at 25 °C
V= 400V T 125 °C Vo= 400V T 125 °C
Vs = 0/10 \ Vs = 0/10 \Y
Rgon = 8 Q Ih= 10 A
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PFC Switching Characteristics
figure 38. MOSFET figure 39. MOSFET
Typical switching times as a function of drain current Typical switching times as a function of gate resistor
t=f(l) t = f(Ry)
~ 100 —~ 100
) )
;3. =.=§ tagom
Lagom
101 1014
tagon)
Lagon)
t
t;
10-2 10-2 f
&
t
10-3 T T T T T T T 10-3 T T T T T T
0,0 2,5 5,0 7,5 10,0 12,5 150 17,5 20,0 0 10 15 20 25 30 35
I(A) Ry(2)
With an inductive load at With an inductive load at
T= 125 oC T= 125 °C
Vs = 400 \% Vs = 400 \Y
Vs = 0/10 A Vs = 0/10 \Y
Ryn= 8 Q I= 10 A
Rgorr= 8 Q
figure 40. FWD figure 41. FWD
Typical reverse recovery time as a function of drain current Typical reverse recovery time as a function of turn off gate resistor
te = f( 1) tee = f( Ryon)
~ 0,06 ~ 0,09
& £
5 £ 0,08+
0,054
0,07+ e
Lo
0,044 0,064
0,054
0,034
0,044
0,024 0,034
. — b 0,02
0,01 te
0,014
0,00 . . . . . . . 0,00 . . . . . .
0,0 2,5 5,0 7,5 10,0 12,5 150 17,5 20,0 0 5 10 15 20 25 30 35
Ir(A) Ryonr ()
At Vs = 400 \Y 25 °C At Vs = 400 \ 25 °C
V= 0/10 V T 125 °C V= 0/10 v T 125°C
Ryn= 8 Q I= 10 A
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PFC Switching Characteristics
figure 42. FWD figure 43. FWD
Typical recovered charge as a function of drain current Typical recovered charge as a function of turn off gate resistor
Q= f(h) Qr = f( Ryor)
- 0.8 ~0,7
Q Q
3 3
S g 71 >
0,7 o 0,61
0,61
0,51
0,51 Q
0,41
0,41
0,31
0,31
o 0,21
0,21
0,11 0,11 o
0,0 . . . . ! ! . 0,0 . . . . ! !
0,0 2,5 5,0 7,5 100 12,5 150 17,5 20,0 0 5 10 15 20 25 30 35
Ir(4) Ryon ()
At Vs = 400 \ 25 °C At Vos= 400 \ 25 °C
V= 0/10 v T 125 °C V= 0/10 v T 125 °C
Ryon = 8 Q In= 10 A
figure 44. FWD figure 45. FWD
Typical peak reverse recovery current as a function of drain current Typical peak reverse recovery current as a function of turn off gate resistor
Iru = f( lD) Irw = f( Rgalf)
~ 50 ~ 60
s s
£ fn £
401 >0
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20
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0 Iem
0 T T T T T T T 0 T T T T T T
0,0 2,5 5,0 7,5 100 12,5 150 17,5 20,0 0 5 10 15 20 25 30 35
Ir(A) Ryon ()
At Vs = 400 \ 25 °C At Vs = 400 \ 25 °C
V= 0/10 V Ty 125 °C V= 0/10  V Ty 125 °C
Rgon = 8 Q Ip= 10 A
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10-FOO6PPAO10SB-M683B

PFC Switching Characteristics

datasheet

FWD figure 47. FWD
Typical rate of fall of forward and reverse recovery current as a function of drain current Typical rate of fall of forward and reverse recovery current as a function of turn off gate resistor
dig/d¢, di,/dt = f( 1) dig/dt, di,,/dt = f( Ryor)
~ 15000 ~ 30000
% dig/dt ————— % dig/dt ————-
=4 di../dt =4 di,./dt
2 12500 2 25000
Ll El
10000+ 20000+
7500 15000+
5000+ 10000+
2500+ _____-_-_-_:::::::::::'—:::::-_-.::-.-. 50001
0 T T T T T T T 0 T T T =
0,0 2,5 5,0 7,5 100 12,5 150 17,5 20,0 0 5 10 15 20 25 30 35
Ir(4) Ryon ()
At Vs = 400 \ 25 °C At Vos= 400 \ 25 °C
V= 0/10 v T 125 °C V= 0/10 v T 125 °C
Ryon = 8 Q In= 10 A
figure 48. MOSFET
Reverse bias safe operating area

I = f( Vns)
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figure 49. IGBT
Turn-off Switching Waveforms & ion of Ly Lroff (Liort = integrating time for E,g)
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