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THEHTH: TTATeh: SRTaeh: ARAT O 3F=<Na:| Tad AC/DC to DC aiaderd A& | SEPIC fafaeasamm
aTdfiar Swnt 1 | IR o e oTema had, 1Rk | TR Wt aftedH Fad 1Ra | 3T SEPIC
aftadee dgifash fregwt Faq s | FrereEif: dhesmr @8 e wafa | PID Frere @'
ﬁaawq%rﬁx:ug?maaﬁ?r | At = Capacitor current 3cI& fa==Ior switching controlmﬁw%flm
foreqaaftr: stere Fhaq 1R | stfesTaTemT farsgwong |

FHevres: UHl-SHl, Rafei, fersel, ee Sraretsh, o1

TEATIAAT

SEPIC (f4TTe]-uveg WTswl-3uedet Faet:) Th: DC-DC diaden: AR, a# FrIT: (output) ST
(input) W: (same polarity) wafal er= fafw: ﬁ'&lﬁFUEGZ{\ ﬁTﬁ[ (semiconductor switches)
TR ST (duty cycle) FrRIf s M)

TY: SEPIC Uiadeh: FeiAsTpaid: (renewable energy), m—m (power factor correction),
=g A ford wem: (SMPS) 3feT] SATTeh: TET: 31| AC-DC fore[q-erre Swiihea 3 €-
%Ffﬁf (current distortion), ?Ijlﬂﬁﬁz (low power) gcITGT: 3T ?’qﬁ &)

%ﬁ:m (bridge rectifier) = ﬁﬁ[—ﬁ'ﬂ%’c{\ aferdehT: (phase-controlled converters) = Jal A,
GEURISED - (proper gate current) ﬁﬂ'{ (filter) IhT: Toram: strawet: wafed, a9 fafo:
%ﬂ@-ﬂﬁﬂm (purely resistive) ot =, S'Iﬁﬁ-‘;l'uﬁﬁt (power factor) UI: (unity) EWI

%2 (buck-boost) Fafurg-ufsrm: Tot ah-sfg Faey AR, :, FAUFA B (filtering)
30, I 3T FISRETT (output) Fdfta fafsa=1-H1g (discontinuous mode) ¥afdl

YfrehrR- @ SEPIC-&FaEd g b Y| 1R Were SEPIC Haeted THIM (integration)
EIET%H'{?}TFH, BE) mg-mm-ﬁgq (low input voltage) T fersh Qﬁ%\-ﬁ{ (step-up static gain) =,
I5a-AT-fRI (high input voltage) B=a¥ =i 7 el

THT YT~ H’Iﬁﬁ'%-m—ﬂ?ﬁ (universal input), W—Wﬁw (high efficiency) = FHTIOTTEAT
FHAFA| TEATfId: et ?{—!ﬁﬂ%[—ﬁg?w: (low switch voltage), ffwer a1fy FAQ:, T AY-FR-
IR (reduced inrush current ripple) €8 EaRERUL

T: et FRF?F!W’{(snubber) ?EIF?:I%L AT FﬁW—@ﬁ@\' (soft-switching) | W—@ﬁ%—ﬁ'—[ﬂ, ﬁzl?[-
foregd-Frrmrores =rar Sif iR et forerar st

SEPIC aIdi: EEITCTT'\-HZ{-%[ ERCETEY 7ed with fafefior (exchanges power between capacitor and
inductor) forgId-®aT=ol FfA SEPIC TRFII-h-6 FHraeted Ha¥l: Af, foheq o1 swfoaifia-
e (non-inverted output) TTH F=Sfdl HTd: S e fd w1h: FRIWOT Sf-Fmafée (series
capacitor) SRT aafd|

Frfsherar-stermem (true shutdown mode) aafr srfed—arer ﬁzﬁ[ srfufea: (turned off) yafd, der fmm:
T-TorRId (0 V) 3t vt 7: @a-STeiR1-fi (transient dump of charge) ¥8 ¥l

AC-DC oRfhemer arwith Jame, aq qul-aiT-SRIg- AT (full-wave diode bridge) = T&at-
FATIRE (bulk capacitor) = HE S, STEHT J S, Aq: T SHIeH-UAT: M FF-hmfrdmT
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(low-order components) HHS: &, I ETlﬁﬁW AEDLENIE) qldﬁki
i wafd | SEPIC #=et: Teh: DC-DC Fwadt: A, I: ot
forRIedTE (output voltage) STRTHT =1, S1fereh, 37ordT @ ol ST
I FHaT: ‘r\a%[-;ag‘iaaw IEpeniicer) Nﬂﬁaﬁﬁ-ﬁ"h (non-
inverted output), ’ﬁ'ﬂﬁ—mﬂ?ﬁﬂﬁﬂtﬂm £l F{I,@-ﬁ'f@ﬁqﬂ-

ST (true shutdown mode) FCATEH: SATHT: JTHT: )

L
Vs Y, |l g Vo
IN I . ‘ ‘. FLJ L
+ s /Wy + C
= Witch L, ouT
J N Open T
‘ , 4

Fig 1: SEPIC Converter

Tﬁﬁ% (circuit diagram) SEPIC gftardeh: (converter) gfyfa: sif,
pre-gecal (two inductors), 3F: HYTRT: (three capacitors), Teh
& (switch) = Toh: STTE: = Gfed| T¥: I9: TR e 31
& sfufea: (closed) 3fd 8 SEPIC-da& WRftweh: svaeem 3uft
ATl SEPIC-H4a: SFM-fogd: (VIN) AT 3ATME: (charged)
Hf&| i (output) =-forRrE: (0 V) IR, = ey geshey 7ear
T 7 el

7T e 35TEAT (opens), TaT L1 SIGHI ST, 91T Tq 7 JIaHIT,
foheq |1 SEPIC-Hemeh, 3fshea Feim-gumeh wf fefd = mesfa)
T L2 SR T 3T et it wreea syt

L1 ShOT 9T 6 e =i, dfe Rarel-F2t (switch) T VIN +
VOUT + VDIOD 3% AT (boosted voltage) ‘ﬂﬁlﬁl ﬁTaET
srfufed @fd SEPIC-Hume: 9 fe: (charged again) ‘ﬂaﬁf DEl
TSl L2 YT W?fﬁ?\’f (transfer) ST )

SEPIC-G¥: & L2 Weh: o ALY W’f—ﬂﬂm (energy balance)
fid, I: SEPIC-HYRHET A (value) Fefefal SEPIC-Heumerer
= A TR ReRaRINOITET (stable operation) G2 IRId

[9]|

TEATII: Sheaiol:
Power circuit

AT el (proposed converter) ﬁ'%’c[—t{ﬁ'qq: (power

circuit) & 2 (Fig 2) Eﬁfﬂ'ﬂ[ iR Bv_tf-ﬁ{ (step-up) = ﬁw-ﬁ'-[

(step-down) TTV: (gain) THISET EI;@I EFITF'J{ &, 7: &0 M-
%E\I:c[(given input) peEat %ﬁﬁﬁﬁ-ﬁgﬁ;—mﬁm (wide output
voltage ranges) adafdl @ iw-gfafa: (voltage multiplier
technique) 373 3TfaT IR TT: SEPIC UiEdsh: ARl 1% I
(circuit)y DM (fewifime #ig) o CM (FWH HIg) o Ho
(included) &, = %@?[—‘l"ﬁw (voltage multiplication) 5@%
TS|

TAST GYNHE (capacitor) = SRS (diode) m%ﬁﬁ
FA=HUT (wide modification) WTEdl TY: Hmeh: R S1 =
MOSFET-df&d, mﬁ’ﬁ-ﬁ’gﬁ: (output voltage of switch) SRT
Tfars: (charged) wafdl orf ﬁ?ﬁ[ f’?{"l{-w (triggering circuit)
ﬁaﬁﬁ?\;{ MERLRDE] ?%rréﬁ-ﬁ{ (static gain) 3[%&': foraral

HTdcg-aTesh-HIg (continuous conduction mode) FHEYEIH o
i 7o atfd

TRF-HAEUE (starting stage) &= fAfSskr: (OFF) wafal qar
ST L1 Tfwrar el dumeh Cs AAfash=T 9 (load) ¥fa warefl
fa-fo, CM-fR@-afead, (with CM voltage) ITTSIA| ST,
L2 |fs=rdT Sit SR Do EIRT I

t1—t, HARI o AR (turned ON) wafdl aféwhrel D1 =
Dm = SRS 3%g! (blocked) 9ad:| Ikt L1 = L2 = &d-
&‘I'HT‘IEFIT ) 'G'R_vl':ﬁ: (store energy)| Q;U'f m-ﬁ%\lj[ (input
voltage) L1 SFJFET Y™ Iisad] VCs I VCm EFT&ﬁ: T 9e:
(difference) Y L2 Fiead] ENE HYeh: Cs %’@E’PTIT[ (in series)
T, 3d: VCm foreggd 3= warfdl

fH-frerq. (output voltage) = AFH-HERF: Cs 3aEd fogd| =
srm-foR, = CM-fr[) 7w, - = CM + Cs 3
Goh-Frea

HagriaeRfarywom

R r U Ca s ) (Theoretical analysis) HERERIVN (capacitors) =
YT (inductors) Feromr femmimmr st wor fasgwon smm-
%E\IJ?[ (input voltage) = ﬁ-ﬂﬁﬁ-ﬂ“ﬁ W (high power
factor rectifier) SUAT %@?I’EIT o AR Tf—%qm (full
bridge rectifier) @8 AC ﬁ%?[—ﬁﬁﬁ: (AC voltage source) FESIIER)
3th|€'{ (proposed converter) & SH-5TYS (input) e sfEl
AR (input voltages) FRE v, foreqd smm-dimris,
(wide input ranges) 3Tf&d, aT: ﬁ'{l}[ AMET: 150 VRMS & 250
VRMS wi=t femmiwd| frfa-famrd (output voltage) 50 VDC & 255
VDC Wi forefiof s1fa wifts 800 W Em=Ia: ToTd et @ )

ﬁi’ﬂ'—ﬁ:[ (static gain) o feramot rfa)
Vix D= (V Cm-Vi) x (1-D) 0))
Vo=VCs+VCm 2

ﬁw-ﬁ:g (static gain) SEPIC FeAT @\2]_\2' -IshuT (duty cycle)
uftafdd (varies) wiafdl Rer-T 3% A& (high value) SIE-=5h0T
ITH )

W—W—ﬁﬁﬁw (Input current ripple analysis)

S-S (inductance value) TR, SITTH-URI-R (maximum
input current ripple) €8 foramia . -%m-ﬁtawﬁaﬁ# (change of
input current ripple) pEiczul “) ST ATy (defined) i

AiLl =ViXD

“4)
LIXf

f Rafag-smaf (switching frequency) 3T Teaeiehd HHteRTol
(same equation) W—ﬁ?{ (input ripple) UMM (calculation)
W@ﬁl T\(“Tﬁ[ g (ripple current) CCS:I?[-EIQEUT (duty cycle)
afterder (variation) T fefefa (depends), M (comparison)
&l
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diodes) gRT SAfh &M (additional losses) IcUerd| 3Td: &1

SEPIC BOOST BUCK
Vo 1-Vi Vo
D= D= D=
(Vot+Vi) Vo Vi

SEPIC &adt: HTaHeh-3THTH. -1%@'!3[ (universal input voltages) &
forT gdt-=ohor ftard axfafdl o gad-ae: WeRid stk 1, 7o
IEERCNIGIIRE ﬂ% ﬁgﬁ-m%ﬁﬁ (shorter period of applied
voltage) FRUIT f feet €T (lower ripple current) Y&wHIfdl

e \
: ¥
i L] 1
i i
. -t - .
[} -
! 1 T = |
1 n ]
1 n 1
Fo3 ; 1 .
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i i : .
| H ' )
n ]
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Fig 3: The various duty cycle

Capacitor design

Co HUWeh: (capacitor) SEPIC Haowmed uftmfya: o1&l
g Gae: m-sTte (output power), 3TI?{% (frequency), =
ﬁﬂ-mﬁf ﬁ‘h—f{ﬂ (low-frequency output ripple) €IHId
gt 1) QEFI\@T{ T f‘\"?‘[ (one percentage ripple) Eal
o dameRdT (capacitance) THIOT (equation) BRI TOIG e
Ff&q)

Po
Co= 3)
21,2 Vo AVo

ﬁ‘ﬁ-ﬁﬂ{ (output filter) HYRHET (capacitor) Arfersh-Sad-
(practical implementation) T JUANT AT HIRFET T 600 uF
T el

TY: W-ﬁﬂﬁ!@ﬁ HTEET HTdcd-aTgeh-Ad) (continuous conduction
mode) e sEfsfiet 1l uoT weET g:r:mﬁ-aaﬁm (recovery

rﬁdﬁk\i ISEEEN 9igY: (snubber circuit) Toifa: IRl T I=a-
W—WWW: (high power factor rectifier circuit) Hg-
faferg (soft switching) 3Tavash FUTdl ST SEPIC hwaet:
307 7:-3c9~ SEPIC FaeL: A, F: STIg-Faadid-mifr (diode
reverse recovery) HH&T: o W-@W—i@g (all input ranges)
T - F0T ﬂlil'qﬁl ESEELY aftgerer sy (operation) %l%\l,—r[-
gftaerer feer (static) = Tfasfier (dynamic) FITOTTeAT (operation)
uftgdafa 7, T had HUR-FHeT (commutation periods) ey
forora, Tty (communication losses) ffteret gﬁ:[l

Control system

gt (control system) 3T oRg SRedTieraT Afd, AT RS
2T (neural network) T TR 1R, o SHq-em-Hig- et
(average current mode control) = GTdcd-aTesh-HIe (continuous
conduction mode) €T FE Fwafal wes: T ﬁZEF{? (neural
network) TRAERTAT @ﬁ?—ﬁ@-@ﬁl’cﬂ\?ﬁ (biological neurons) *
Tk =eds A1 el i s St (M) Smefes e, uw: v
IR Efﬁ'q B ﬁ?ﬂ% (artificial neural networks) Eal "Fl;f;tl'd FTa,
RIE 35%'1? ?igr-aﬁﬁrom: (artificial neurons) 34T :ﬁ?& (nodes) T
fafild wfeq o7 Tw: wrea: 5 gork SR WA

REEF VOLTAGE

v JUTFUT

INFUT

PIfANN SEPIC

FEED BACHK

Fig 3: Feed Back Control of SEPIC

SicED A eI (Biological neural networks) afas e
RIS (biological neurons) ¥ HfHd aT: wwead wifSr: o
FrfcHsh-wUT Geftrar Afed, a: dfer o (nervous system)
feeram:| :@WH &, dT: U a@-@ﬁmaﬁ & HHET: (groups of
neurons) 3 EYUT qiferr: AT fafsre sl R (physiological
function) RATRITEAT fersyor (laboratory analysis) ﬁmiﬁﬁ%l

65%11 A JeTad (Artificial neural networks) ih'%m ?‘lﬁ-ﬂﬁﬁlﬂ?ﬁﬁ
(artificial neurons) o fafid = s d@efsmar afa, = Sfas ?i'(\'[—
FIHRT  F ‘;I'Uﬁ (properties of biological neurons) &
Wﬁﬁ (mimicking) TEFT: (programming constructs) af=
I RS a1 STANT ST = Ao %l Tt I F &
fore,  otemam ?f%m ﬁ%ﬂ?ﬁ TrETY (artificial intelligence
problems) T GHTET T o ToAT ST W 2, forT areaforsh SAfereh
df3hT T (biological system) % Higel sl 3cd=T fohu| FTEdfarsh
Siferer PR dF AT S (complex) HATE: FHW =R Heaeh
TEANTNEH (algorithms) 38 SEeAdT bl AT (abstract) T T
TIE Fd § IR AT WM hisd wd © foh FEAT SEER
(information processing) Q‘@?ﬁ'ﬂT g T qga‘q;\u‘f BT THAT B T
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T (e.g. 3% YAIH &HAT ZIU AU, H AHI=HHT Afe), A1
quﬁagﬁaﬁ (error patterns) 3h1 agwﬁw, T JHTOT E
(evidence) % ®q T YA A S wehell &, Fored ag wmds fierar @
T | (abstraction) ¥ ARETSh H FAT SEERT % BRI H FS
HEAYUT e foR3T| $ WA o1 U1 Se FH =Tl 2T
SREaU] EASICICheC R (computation) T AT T TS B,
qTfeh S e o |1 RN foRam ST T 3R 3% o1 2T e W
BIRIEGRERISIRCED

3 feizrr festre ufsham (control design procedure) H for=ror gomeft

https://www.allstudyjournal.com

(voltage controller) ¥ STH WROTH % qH:8uTfed forRq (rectified
voltage) o T H TOI fohaT STTelT @ 37 uRoTerea®y Hehd i Fda
o 9 (current control loop) I Ref % foru wed qomew
(reference waveform) & &9 J T foram Smar 21 g’«r:ﬁqﬁa g
(rectified current) =hT THAT LT PI IEpEET (neural PI controller) T
RSEL EARS I IEREIEREREET (current controller) <hT frfw wife
fear=r T AT Bl 2, AR AT Hehal Scaw= fofalT ST &

PI 3R B RS e ST JedTad (20T (feedback control)
3 ¥ fewam a1 39 oRg & ST aiommET it qer T 21 =R

% fTg 3Tk EieRter wTiya ot 3 €, e stfafts stomarere
(proportional) 3 JHTCHS IEREW] (integral control) JaTd Toram T
2, 37 gHe1 UWTE THIEROT § J@T ST ST 7l Afdiw e 7
(additional inductor value) Wk L2 # fo=m mam R Sune Cs 3R
Cm 954 BIE B &, S 378 FAiA-fheet §uwe Cs & ot i St
31 U L1 3 L2 ST TRt Jurtedt sht fersfier sfafsean (dynamic
response) aﬁmr@%%, aﬁmﬁﬁwmmaﬁ%%m

A e A WUelt 1 Weligd stk AN@ (simplified
Block diagram) 3= iRk Tﬂﬁﬁw (higher power factor
rectiﬁers)%Wﬁmmw%ﬁ%ﬁﬁmw%l
fR=0T T@MTER (control algorithm) =R ek &% (neural
network controller) T YA ek foreRfea o e 8, S sgd
Frereft 3TIT{% T o 3T|T{Fr[ deh THAT ST (sampling rate) T
IUNT LT B AT ﬁ"{l}[ (sample voltage) frfm fél%\l:c[Vref % Hey
ﬁgwaﬁaﬁél Waﬁﬂaﬁ (error signal) Eraﬁ:ﬂ:\?fﬂﬁT&TUT
Hied (Neural training Model) ) STIUTATeH (proportional) 3T
JHTHF (Integral) wfRrerr Hew ® FTPI\ﬁF?JT ST 2 %ﬁ\lﬁﬁm

ELCEE] i?:l'é\l3 d\a’: g %= (converging) T 3feres YU (improvement)
fem 21 e vt (Load resistance) AT yomferat # feem
(constant) T@T 7T & AW fRIq (input voltage) T TRETda foraT
7 3 T frEq (control voltage) T T, ElRCIEroED forer
En) ST T&dl 2 ANN 3 HHet § SgaX aions (better result) ﬁ'@TQ
T

Simulation Results

SEPIC %t & A Jeae fror (Neural network control of
SEPIC converter) I ahMffeac o af, iR ﬁl’ﬂ@ﬂ:{
(simulation) MATLAB Simulink ¥ #wif-ad &d ARl =ea:
(components) fafi= TOMATST (calculations) T fesmsfam: =
foqet o (Simulink circuit) FrEtt-aar: M| weliFd s
G (simplified block diagram) foat aRid 21f) fegerem dtmed
(simulation waveform) ST Ex &l %ﬁ-ﬁ"é\lﬁ\ (output voltage)
frafera (regulated) ﬁn‘rr‘;nsr% aaf.

[anl
= &

1)

E | m
[}
P

250V

o2

Control Pulses

P
[nnllos
L]
L)

m

TN (— _
g

L1

D&

@I:kf o Load

Co

i}
— =z|3witch

cm

Fig 2: Simulation Circuit diagram of SEPIC converter
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NN

Fig 3: The input voltage and current wave form with the voltage input of 250V

The input voltage changing from

Fig 4: Voltage across Cs

Fig 6: Inductor L1 current wave form
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L1 & L2 YT (inductors) EMWI-AUTEY (current waveform)
Forafifd for wefdfd 1féd SEPIC Fadwe sTmm-am-fiee (input
current ripple) Boost T (same inductance value =T 3T
A BU) SUERAT = AR Frgq-aem o (voltage waveforms)
ot weffarf |t

Fig 7: Inductor 2 current wave form

Conclusion

IERPELRESIEERIEDI) (Single Ended Primary Inductor Converter)
AT TG forgld AHehIaR festsfe s1iq) fafi forgrq sk
TR (current waveforms) £ ﬁ'ﬂﬁ&'ﬁ i (simulation
results) JTHT: af=| = ErCEREDEWE (neural network control) II:
Wy %ﬁ\lj‘[ (smooth voltages) ITH Ezc %@ gieniyd il T
SEPIC Faet FdTlord: M, St 3=a-31fh-T[0Tieh (BRI (high-
power-factor rectifier) F FEEIT & U g eeT
(universal-line application) % JHA Ife &= Fos qigeT:
(snubber circuits) EATar: @fd, A eErg fowiamfy aw
GUEET: (diode reverse recovery current problem) H &HT &t %'gf
HIT |y & A |t S-forerd, €T (input voltage range) 3R
frtr-arfe (output power) ufedT & fag ﬂg—i@ﬁ?ﬁ (soft
switching) T ST 4 2 FRER @i STEd-ar-Arg-F
(average current mode control) FATRIe B et (classical
boost converter) ST TEATfoIT SheareT aﬁaﬁ%ﬁmﬁﬁ 3Tﬁ?r, qaur
ST Shearel o T ITH Tiaeiier Tffshar (dynamic response) TTHT
quT St fegeter afom =tet Feash e gr o #d )
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