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1) Input data
V=1V Vine.,:=120 V Vpeak = Vinpeqy—2- V=118 V
Flme::E)O-Hz PO’LLt::90.W 77::86%
2 Iculation
2.1) Enter the Vmin voltage
Vmin:: 50 V
asin v
1
9 'Pout' + peak
4 Fiipe 207 Flipe
Valeur de Cbulk: C ;1. = . 5 =117.124 pF
n- (Vpeak —Vinin >
asin v
1
Cbulk recharge time: t;:= - peak] — 3.607 ms
4‘Fline 2'7T‘Fline
1 .
Time to go from 0 to Vmin: t;:=——— . asin |—— | =1.393 ms
2. ‘Fline peak
asin v
1
Cbulk discharge time: t,:= Peak) —6.393 ms

4°Fline 2°7T'Fline

me=c.- L ((Vpeak) * 51 (2477 Fljne - )
dt

Peak current in bulk cap: Tbulk,,cq:=2+Chy. -

peaks * €08 (2470« Fyp o ty) + 70« Fyp . =3.933 A

1
2« Flype

. Pout 1
Delivered average current: [, :=2+F;, . dt=1.193 A
7

Vinin+ <Vpeak - me) +sin <2 <70 Fline s t>

1
2+ Fyype

Vbulk . =2+ Fj;, + f Vonint (Vpeak = Vinin) +8I0 (2070« Fpjpp 1) dt=93.29 V

0

2. Vmin -2 Vpeak
Vbulkyy o=V — —93.29 V

T
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P
Tload gy, = —22—=2.093 A
*Vomin
. . Pout
Idiode,,.,;,:=Iload,,q, + Ibulk,,.,,, = 6.026 A Idiode,:=———=0.887 A
n- Vpeak
Idiode, . . —Idiode A
Siode = peak ©=1.425 =
ty ms
Idiode, .
tdiode == 622.525 IJ'S tdlodetoml = tb =+ tdiode = 4.23 ms
diode
Ia,ng = Idiodepeak . tdiodetotal . Fline =1 .274 A
. 2
Rms current in bulk: Ibulk,,ms::Iavg~\/ - —-1=175A
3. Fline * tledetotal
. 1
Rms current in diode: Id,,,, :=1,,,° =1.497 A
\/3 * Fline * tdiOdetotal
Input rms current: Itn,., =1 2 =2.117 A
. e e 3. Fline * tdiOdetotal .
Rms current in bulk: Tbulk =1 2 1=187 A
. rme i 3-F line * tdiOdetotal .
. 1
Rms current in diode: Id,.,,s:=1,g0° =16 A
\/3 *Fline* tdiOdetotal
I
Idg, = “;92 =0.637 A
2.2) Enter th | 1k itor
Cy:=330 uF
cChyeVopours —2P, 0t
meg ::\/77 b peak out " “d —99.345 V
Cyem
V..
, , . out + 2. i asin minX
¥ <V . > . Cye <VminX - Vpeak > _ n peak
minX 9 Aogre Fline
V peak
VminX:: 172311
peak
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minX = 1 V, 1.01 V. . Vpeak:
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95.478

F (Vininx) (7)
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v
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50 60 70 80 90 0 110 120

asin v
1
Cbulk recharge time: t; := - peak] —1.999 ms
4‘Fline 2'7T‘Fline
Time to go from 0 to Vmin: ¢;:=————-asin =3.001 ms
2.7 F line Vpeak:
asin v
1
Cbulk discharge time: ¢ ;:= + peak) —8.001 ms
4+ Fiine 2.7 Fline
Peak current in bulk cap: ITbulkeq;:=2+CpeVpeqp,+ €08 (27« Fpype o ty) e+ Fyp, = 7.189 A
1
2+ Fiine
Vbulk =2+ Fy, » f Voin+ (Vpeak = Vinin) + 510 (277« Fijpe 1) d£=109.816 V
0
2:Vin—2V
Approximated value: Vbulk,,, =V, ————— Peak —109.816 V
™
P P
Tload ), = —22—=1.096 A Idiodey:=—2% =0.887 A
* n 'Vpeak

min

Idiode,,.,;,:=Iload,,,, + Ibulk,,,,, = 8.285 A

Idiode,,q, — Idiode A
diode ‘= =3.7
t, ms
Idiode
tdiode = 70 = 239.69 IJJS tdiodetoml = tb =+ tdiode = 2.239 ms
diode
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Iavg = Id’LOde ke tdiodetotal . Fline = 0.927 A

pea
. 2
Rms current in bulk: IbulkrmS::Iavg-\/ - —1=2.065 A
3+ Fline * tdiode o
N 1
Rms current in diode: Id,,,, :=1,,,° =16 A
\/3 *Fline* tdiOdetotal
. V2
Input rms current: Iin,,,,:=1,,,+ =2.263 A
\/3 ° Fline * tdiOdetotal
. . . Icwg
Average current in a diode: Id,,,,:= 5 =0.464 A
. Pout
Pbridge:=V;-1d,,,-2=0.927 W PF:= - =0.545
. V’L’n’peak
neLin,,
2
tand
tand=0.15 Rpgpi=—— 0 _0.723 2

Py :=Tbulk,,,.” + Rpsr=3.084 W
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