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ABSTRACT 

DC-DC iconverters iprovide  ia imajor icontribution  iin itoday's ipower  ielectronics iworld. iThey  ifind iuse iin imany  iapplications 

ilike irenewable ienergy  iresources  iwhich  iinclude isolar, iwind, ifuel icell iand iso ion. iRenewable ienergy  isources imainly idepend 

ion iclimatic iconditions iand  iwill ibe ivarying  iin inature.  iTo  iget ia istable iDC ivoltage,  iwe ican  iuse ivarious ikinds iof irenewable 

isources isimultaneously.  iAmong  ithe idifferent ikind  iof iDC-DC iconverters,  imultiport iDC-DC iconverter  iis ia ikind  iof i DC-

DC iconverter  iwhich  ibecomes ipopular  iin iuse ibecause iof iits iefficiency, ireliability, iuse iof iless inumber  iof icomponents, 

ireduced  icost iand ialso idue ito ithe iproduction  iof imore inumber  iof ioutputs iwith ieither ia isingle iinput ior iby imultiple iinputs.  iBy 

iusing  ia imultiport iDC-DC  iconverter  iwe i can iobtain  idifferent ilevels iof ivoltages ifrom  ia isingle iconverter  iitself iwhich  ifinds 

iits  iusage iin iapplications  ilike ian ielectric ivehicle, irenewable  ienergy,  ietc. iIn ithis  ipaper,  ia istudy  iregarding  idifferent 

itopologies iof imultiport iDC-DC iconverters iwith isingle iinput iand imultiple ioutputs iis idiscussed. iThese iconverters iare  

icompared  iat ithe iend iand itheir  iadvantages iand idisadvantages iare ialso iexplained. 

KEYWORDS: iVoltage igain, iZero ivoltage iswitching, iCoupled iinductor, iMPPT, iSEPIC iconverter. 

I. INTRODUCTION 

Nowadays, iDC-DC ipower  iconverters iplay  imain  irole iin  ithe ifield iof ipower ielectronics.  iDuring  ithe ilast iyears iin i the ipower 

ielectronics ifield  i& ithe iprogresses imarked  iin ithis ifield  ipaved  ithe iway ifor ithe iprogress iof imultiport iconverter  i(MPC)  

itopologies i[1]. iThey  ihave isingle ior imultiple iinputs i& ioutput iports ito iwhich  ipower  isupplies i& iloads ican ibe iconnected  ias iin 

iFigure i1. iThe ibasic icriteria ifor iMPCs iinclude ihigh  iefficiency,  ireduced  isize i& icost. iMPCs  iare iwidely  idemanded  iin 

irenewable ienergy  iresources i(RES), ielectric ivehicles i(EV)  ipersonal icomputers i& iprovides ienergy  iflow, ivoltage 

iregulation  ibetween  ivarious iinputs i& ioutputs iwhich  imakes ithe iwhole isystem isimpler  i&  imore icompact iwith ireduced  ino. iof 

icomponents i[2]. iMPCs imay  ibe igrouped  ias ithe ifunction  iof iinput i& ioutput inumbers ias imulti iinput-multi ioutput i(MIMO), 

imulti iinput-single ioutput i(MISO) i& isingle iinput-multi ioutput i(SIMO)  iconverters.  iSecond  iclassification  iof iMPCs  

iinclude iisolated  itype i& inon-isolated  itype. iThere iis ino igalvanic iisolation  ifor inon-isolated  iMPC iwithin idifferent iports i& 

idepending  ion ithe inumber  iof iinductors ithey  ican ibe ifurther icategorized  iinto isingle iinductor  iMPC i(SI-MPC) ior imultiple 

iinductor  iMPC  i(MI-MPC).  iMultiport iconverters iwith ionly ione iinput isource ihas ibeen  iinvestigated  iin ithis istudy  ion ithe ibasis 

iof ivoltage igain, iduty iratio,  iswitching  ifrequency,  ipower  iconversion  iefficiency  i& ino. iof  ipower  iswitches iused  i[3]. 
 

Fig-1: iBasic iblock iof imultiport iconverter i(SIMO iTopology) 

II. DUAL iOUTPUT iDC-DC iCONVERTER iWITH iFLYBACK iTOPOLOGY 

In i[4], ia inovel iintegrated  iDC-DC iconverter  isection  iwhich  iproduces ia istep-up ioutput i& ia istep-down  ioutput iis idiscussed. 

iBoth ithe ioutputs iare iregulated  isimultaneously  iby iestablishing  ia ibetter icontrolling  istrategy. i Comparing iwith idiscrete 

itype iconfigurations,  ihere ithis iconverter  iprefers ireduced  icount iof iswitches. iFor iboost istage, ithe iconverter  ioffers ian 

iincreased  iboost iratio  i& iis iable ito iclamp ithe iswitch ivoltage ispikes. iFor istep-down istage,  isteady istate iperformances i& ithe 

idynamic iperformances isame ias ithat iof iconventional itype ibuck  iconverter 
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and ialso ithe iport iof istep-down  ioutput ican ibe iextended  ito imultiple iports iin iwhich  ithe iSIMO iversion  iof iconverter  ican  ibe 

iobtained. iThe iorigin  iof ithis iconverter  iis ifrom  ithe iconventional  itype iflyback  iconverter.  iAs iin iFigure i2, isecondary  iof 

iflyback  itopology ia ivoltage-doubler  irectifier icircuit iis iincluded  i& ialso ito iform  ia iparallel-input- iseries-output 

iconfiguration  ia ibidirectional  iboost iconverter iis iincorporated.  iBy iadding  iswitch iQ2 iin iseries iwith i Q1 iplus ia iLC ifilter 

icircuit, ia istep-down  ioutput iport iis iformed.  iBy icontrolling  ithe iduty  iratios iof iQ1-3, isimultaneously  ithe iconverter  ioffers ihigh 

istep-up ioutput i& ia istep idown  ioutput. iSoft iswitching  iof ievery  iswitches iare icarried  ion  iby ithe iusage iof ithe iintermediate 

ibidirectional iboost istructure. 
 

Fig-2: iFlyback  ibased isingle iinput idual ioutput iconverter 

a) Advantages 

• High iswitching  ifrequency 

• Provides iswitch ivoltage  istress iclamping 

• Reduced  iswitching  ilosses 

• Independent icontrol iof idual ioutputs 

• Extension icapability  ito imultiple istep-down ioutput iports. 

b) Disadvantages 

• More ielectromagnetic  iinference idue ito igap 

• Increased iripple icurrent 

• Increased isize i& icost. 

 

III. ISOLATED iBIDIRECTIONAL iBUCK-BOOST iCONVERTER iWITH iSIMO 

In i[5], ia imultiple ioutput iconverter  iis  imentioned  ihere. iIt iis ibasically  ian iisolated  ibidirectional  ibased  iDC-DC  iconverter. 

iOperates iby ienergy  ireleasing  i(step  iup) ior iby ienergy  istoring i(step  idown) ias iin ifigure i3. iDuring  ithe iabove isaid ifirst istate, iit 

iboosts ivoltage ifrom iinput isource ito ia ihigh  ivoltage i& imiddle ivoltage.  iExcess ienergy iavailable iat ihigh  ivoltage iside iwill ibe 

itransmitted  ireversely. iHigh  ivoltage iattained  imay  ibe  iopted  ias  imain  isource i of ipower  i& imiddle ivoltage ioutput ifor 

iauxiliary  isources ilike ibattery  imodules icharging  ipurposes. 

 

 

 
Fig-3: iBlock idiagram iof ibidirectional ipower iflow icontrol 
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Fig-4: iIsolated  ibidirectional iconverter 

The iworking iof istep-down  i& istep-up istate iare iconcluded  ias ifollows: 

a) Step-down ito istep-up 

• Receive inormal ipower irequirement iat idaytime. 

• Decrease ithe irecharge icurrent i(IFC) ito izero. 

• Trigger ipower  iswitches iw.r.t ithe iswitching  ipatterns iat istep-up istate. 

• Implement ithe iproportional-integral i(PI) ivoltage icontrol ifor ithe istep-up istate. 

b) Step-up ito istep-down 

• Receive ithe ioff-peak ipower  irequirement iat inight. 

• Decrease ithe ihigh-voltage iload  icurrent i(Ibus) ito izero. 

• Trigger ipower  iswitches iw.r.t ithe iswitching  ipatterns iat ithe istep-down  istate. 

• Implement ithe iPI ivoltage  icontrol ifor ithe istep-down  istate. 

Converter  iincorporating  icoupled  iinductor  isecures ibidirectional  icontrol iover  ipower  iwith  iVC i& isoft iswitching 

icharacteristics. iHenceforth,  icoupled  iinductors ileakage ienergy  iis irecycled  ithen  idelivered  ito ihigh  ivoltage ibus iside i& 

iauxiliary  ipower  isources. iSo, ivoltage istresses ion ipower  iswitches iis igreatly ilimited.  iBy iimplementation  iof i ZVS, ithe 

iswitching ilosses ican ibe ireduced  ito igreat iextent. iTherefore,  ihigh  iefficient ipower iconversion,  ielectrical iisolation, 

ibidirectional ipower  itransfer  i& idifferent ioutput ivoltages iare iobtained. 

c) Advantages 

• High-efficiency ipower iconversion 

• Provides ielectric iisolation 

• Bidirectional ipower itransfer 

• Different ioutput ivoltages 

• Voltage istresses i& ilosses idue ito iswitching  iare ireduced  ibecause iof iZVS ifeatures. 

• Simple iPI icontrol. 

d) Disadvantages 

• No. iof ipower  iswitches i(4No.) iis imore iwhich iincreases ithe icost. 

IV. SIMO  iBOOST iDC-DC iCONVERTER 

In i[6], ia icoupled iinductor  ibased imultioutput iconverter ithat iproduces iboost ioutputs ifrom  isingle iinput iis i discussed. iUses 

ione iswitch ifor igiving  ilarger  ipower  iconversion  iefficiency  iand istep-up iratio  iwith itwo  ioutput ivoltages iwhich  iare iunlike. 

iConverter  isteps iup ithe iinput ivoltage ito ian iadjustable ihigh  ivolt iDC ibus iand ia imiddle 
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voltage ioutput. i Soft iswitching  i& iVC  itechniques iare  iimplemented  ito iget irid iof ithe ilosses  ivia iconduction  i& iswitching. 

iProblems ilike ireverse irecovery  icurrents i& istray  iinductance  ienergy  iinside idiodes iof ithe itraditional iboost iconverters iare 

iresolved,  ias ia iresult iof ithis iso ilarger  ipower  iconversion  iefficiency  iis iattained. iBy iproper  idesign  iof iauxiliary  iinductor,  ithe 

ivoltage iacross imiddle ivoltage  ioutput iside ican ibe iadjusted  iappropriately.  iA isimple iPI  icontrol iis iadopted  ihere ifor istable 

icontrol iof ioutput ivoltage iat ihigh  ivolt iDC ibus. 
 

 
Fig-5: iMultiple ioutput iboost iconverter 

 

High ivoltage iattained ican  ibe iimplemented  ion iDC-AC iinverter  ias ifront iend iterminal ior  ias imain  ipower iused  iin ihigh ivoltage 

iDC iloads. iThen, imiddle ivoltage ioutput isecured  iwill ibe isupplying  ipower  ithat iis irequired  ifor icharging  iauxiliary  isources 

ilike ibattery  ior ifor iindividual  imiddle ivoltage iDC iloads. 

a) Advantages 

• Uses ione ipower  iswitch  ito iget ihigh-efficiency. 

• Two  idifferent ivoltage ioutput ilevels. 

• Voltage istresses i& ilosses idue ito iswitching  iare iminimized  idue ito iZCS ifeatures. 

• Simple iPI icontrol. 

• Used ifor iapplications ithat irequire ione icommon  iground. 

b) Disadvantages 

• Clamping  icapacitor  iwith ilarger  ivalue ishould  ibe ichosen  iso ithat iit iis iused  ifor iapplications ithat irequire ihigh  i power. 

• Not isuitable ifor iusing  ias ifront iterminal ifor iDC-AC imultilevel iinverters. 

 

V. BIDIRECTIONAL iMULTIPLE iOUTPUT iBOOST iDC-DC iCONVERTER 

In i[7], ia imultiple iconverter  ithat ioffers ilarge ipower  iconversion  iefficiency, ibidirectional  ienergy  itransmission  iand ihigh  

istep-up istep-down  iratios iis imentioned  ihere. iThe ibidirectional itopology  ihere igives idifferent ioutput iby ithree iswitch 

iconfiguration.  iTaking  iinto iaccount iof ipower  imanagement, ithis iconverter ioperates istep  iup istate iwhich  iimplies ithe ienergy 

irelease istate iand istep idown  istate iwhich  iis ithe ienergy  istorage istate. iEnergy  irelease istate iwill ibe  iboosting  ithe ilow iinput 

ivoltage ito ian iadjustable iDC  ihigh  ivoltage ibus iand imiddle ivoltage ioutput. iThe iexcess ienergy  ipresent iin ihigh-voltage iside 

iwill ibe ireversely  itransmitted. 
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Fig-6: iBidirectional  iconverter i(Step idown istate) 

 

 

Fig-7: iBidirectional  iconverter i(Step iup istate) 

 

A icoupled-inductor  iis iintroduced  iso ias  ito iget  ithe ibidirectional  icontrol iof ipower  iwith  ithe icharacteristics iof iVC, isoft 

iswitching i& isimilarly  ithe idevice ispecifications iare idesigned  iadequately. iHenceforth ilarge ipower iconversion  iefficiency, 

ibidirectional idelivery  iof  ienergy, ilarge istep-up iand istep-down iratios iis isecured. iOutput ivoltages iwill ibe iof idifferent 

ilevels. iThe iDC ihigh-voltage  ibus iwill ibe iacting  ias imain  ipower  i& imiddle-voltage ioutput isupplies ipower  ifor iseparate 

imiddle ivolt iDC iloads ior ifor  icharging  iauxiliary ipower  isources ilike ibattery  imodules iconnected  ito ithe icircuit. 

a) Advantages 

• Adopts ionly ithree iswitches 

• Step-up iand istep-down  ivoltage iratios iincreased  iby iusing  ia icoupled  iinductor. 

b) Disadvantages 

• One icannot icontrol ithe ioutput iof imiddle ivoltage ihere ito ibe ia iconstant ivalue. 

• 
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VI. DUAL-OUTPUT iINTEGRATED iCONVERTER 

DC ito iDC ibased iconverter  ithat ican iprovide  iboosted  i& imultiple istep  idown  ioutputs ifrom  ia isingle iDC iinput iis idescribed  iin 

i[8]. iThe inon-isolated  itopology  idescribed  ihere iis iobtained  iby ichanging  ithe iconventional  iboost iconverters icontrolling  

iswitch iwith ia iseries iconnected  iswitch. iHere istep-up istate ias iwell ias istep-down  istate ivoltage  iconversion  iratios iobtained 

iare isame ias ithat iof iseparate iboost i& ibuck  iconverters. iBut icomparing  iwith ithe iseparate iconverters ithis itopology  iuses iless 

inumber  iof iswitching  ielements. 
 

Fig-8: iDual ioutput iconverter 

At ithe iinput iside iand ialso iat ithe istep-down ioutput iconverter  ipossess icontinuous icurrents.  iTherefore,  icomparing iwith ithe 

iconventional ibuck  ior ibuck-boost iconverter  ilower  iinput ifilter iis irequired.  iControl isystem  ihere iis i identical ito ithat iof 

iconventional ibuck  iand iboost iconverter. iThe iconverter  ipossess ia ibroad  istep-down  ivoltages i i.e.; ifrom  izero  ito iinput 

ivoltage i(Vin) ithat iis iachievable iat iacceptable ivalues iof iduty iratios. iThis iis ibecause, i though  ithe iduty icycle iD2 ifor istep-

down  iconversion  imay  ibe ivery  ilow. iDuty iratio  iof iS1 iis ithe isum iof iD1 iand iD2, iwhich  ihas iacceptable ioperating  ivalues 

a) Advantages 

i Decreases iconduction ilosses. 

ii Less inumber iof iswitching  ielements. 

iii Converter ihas icontinuous iinput icurrent. 

iv Require ilower  iinput ifilters. 

v Two  ioutputs ican ibe iregulated  iseparately  iusing iseparate ifeedback icontrol isystems. 

b) Disadvantages 

• Hard iswitching  iconditions idegenerates ipower iconversion iefficiency ito igreat iextent. 

• Designing  i of itwo i duty  icycles i for i two i switches i must i be i carefully  i done i or i else i it i will i restrict i the i range i of ioutput 

ivoltages. 

VII. CUK iSEPIC iTOPOLOGY iDUAL iOUTPUT iDC/DC iCONVERTER 

In i[9], ia iCuk iSEPIC itopology  ibased iDC-DC  iconverter  iconsisting  iof idual ioutput iis imentioned  ihere. iReduced  inumber  iof 

iinductors i& icapacitors iare iused  iwhen  icompared  iwith iseparate iconverters.  iThis iconverter  ifinds iusage iin iplaces iwhere 

isupply  iwith imore ithan  ione ivoltages iis iavailable. iHere ivoltage istress iof idiodes i& iswitches ican ibe ireduced  ito igreat iextent. 

iThere iis ia igradual iincrease iin ivoltage igain  iat ione iof ithe ioutput iside iof ithe iconverter.  iThe  iswitches iin ithe icircuitry icontrols 

ithe ioutput ivoltages. iTopology  iconstitutes imainly iof itwo  idiodes i& itwo isynchronous iswitches inamed  ias iQ1 iand iQ2 ithat 

ioperates isynchronously. 
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Fig-9: iDual ioutput iSepic iCuk iconverter 

a) Advantages 

• Continuous iinput icurrent 

• Improves ione iof ithe ivoltage ioutput ilevel. 

b) Disadvantages 

• High icapacitance i& icurrent ihandling  icapability iis irequired. 

 

VIII. THREE  iLEVEL iDC-DC iCONVERTER iWITH iDUAL iOUTPUT 

In i[10], ia inovel iarchitecture  iof ithree ilevel ibased iDC-DC iconverter  ihaving ia isingle iinput ithat iproduces idual ioutput iis 

iintroduced  ihere. iIt ican ibe iused  ifor imedium  ias iwell  ias  ihigh  ivoltage irequirements.  iConverter  iis ia inon- iisolated  itype.  iThis  

itopology iis iformed  iby ithe iaddition  iof ithree ilevel ibased ibuck  iconverter ialong  iwith ia iboost iconverter  iwhose ivoltage ioutputs 

iare isimultaneously  icontrolled.  iThis iconverter  ilessens ithe ivoltage istress iover  isemiconductor  ielements, iprovides ibetter 

iefficiency  i& idecreases isize iof ithe iinductor.  iAs ithe isize iof ifilter icapacitor  iis ireduced  iat istep  idown  isection  ialong  iwith ia ismall 

isized  ifilm icapacitor  ican ibe iincorporated ito iget iadvantages ilike ireduced iESR i& imore ilifespan. iTo iget iregulated  ioutput 

ivoltages ialong  iwith ithe icapacitors i voltage ia iclosed  iloop  icontrol isystem iis  idesigned. 
 

Fig-10: iThree-level idual ioutput iconverter 
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a) Advantages 

• Reduced  ivoltage istress ion iswitches i& idiodes 

• Reduced  ipassive icomponents isize. 

• Improves iefficiency 

b) Disadvantages 

• Four ipower  iswitches iincrease ithe imanufacturing icost. 

• Not isuitable ifor ilow ipower  iapplications. 

IX. SINGLE iINPUT iTHREE iOUTPUT iBASED iNON iISOLATED iCONVERTER 

In i[11], ia iboost iDC/DC iconverter  iwith ithree ioutputs ipowered ifrom  ia isingle isource  ithat iis icapable ifor iexpansion  iis 

idiscussed. iA idiode iinductor  icapacitor  iunit iand idiode icapacitor  iunit iis  iincluded  ito iget iincreased  ivoltage iconversion  iratios. 

iThis iconverter  iuses ithe iprinciple  iof iswitched  icapacitor  iand iis ipreferable ifor iRE iconversion  itype isystems ilike iPV i& iFC. 

iBecause iof ithe iavailability  iof ithree ioutputs iit imay  ialso ifind  iuse iin iportable iequipment ithat ineed  ihigh  ivoltage iconversions. 

iThe iexpandable iarchitecture  ienables iin iproviding  iloads iwith idifferent icurrent iand ivoltage iranges i& iwith ihigh  

ifrequencies iand inot ipreselecting  iwide iduty icycles iit isecures ihigh  ivoltage igains. iConverter  idoes inot iuse iany icoupled 

iinductor  ior itransformer.  iIt ihas isimple iswitching  ipatterns i& iwith itwo  iswitches igoing  iON i& iOFF isimultaneously. 
 

Fig-11: iSingle iinput ithree  ioutput inon iisolated  iconverter 

a) Advantages 

• Find iuse iin iportable ielements,  iFC, iPV ietc. iwhich  iwant ihigh  ivoltage igain iratios. 

• Without i using  ilarger  i values i of iduty icycles i nor i by  iimplementing  ia i transformer/coupled  i inductor  i it ioffers ihigh  

igain. 

b) Disadvantages 

• More inumber  iof ipassive icomponents ilike iinductors,  idiodes i& icapacitors iare iused. 

• Voltage igain  iis ivery imuch  isensitive ito iparasitic iparameters ihere. 
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X. SINGLE iINPUT iTRIPLE iOUTPUT  iDC-DC iCONVERTER 

In i[12], ia iDC/DC ibased iconverter  iconsisting  iof ithree ioutputs iattained  iby ia isingle iinput iis iintroduced  ias idemonstrated  iin 

iFigure i12. i It iis ihaving  isoft-switching  itechnique iand ican  ibe iimplemented  ifor ihigh  iboost iapplications ithat ineed  imore ithan 

ione ioutput. iGenerally, imore ioutput iwith ionly ia  isingle iinput ipower  iis  ineeded  i for  iRE ior iEV. iHere ithe icircuit ican  ibe 

ipowered  iby ia ilow ivolt iinput isource ilike isolar. iWhen  ioperating  iunder  ihigh  istep-up istate,  ithe iconverter  ioffers ilarger  ivoltage 

iconversion  iratio  iso ithat iit ican isustain ithe ihigh  ivolt iDC  ibus ifor ithe iusage iof iDC/AC iinverters ipurpose.  iHere ia icoupled 

iinductor  iis idesigned  iwith  ilow inumber  iof iturn  iratios ito iproduce  ihigh  ivoltage igain. iAn iauxiliary  iinductor  iis iincorporated  ito 

iindirectly  iadjust ithe ivoltage iavailable iat iauxiliary  ioutput isection. iBecause iof iVC i& iZCS itechniques iadopted  ihere iit ifavors 

iin igetting  ihigh  iefficiency  ipower  iconversion  iratios iwith ithree idifferent ivoltage ioutputs. 
 

Fig-12: iBlock idiagram 

The isystem iarchitecture ifor  ithis iconverter itopology  iis iin  ifigure i13. iSymbols ithat iare iused  ifor irepresentation  iis ias ifollows,  

iin ifigure i14 ilow ivoltage  iside icircuit ii.e.; iLVSC iconsist iof iS1  iwhich  iis ia ilow ivolt iswitch,  iLp iimplies ithe iprimary  isides  

iwinding  iof ithe icoupled  iinductor  iTr iused  ihere, i& iVLow idenotes ithe ilow ivoltage iinput iprovided  ito ithe icircuit. iTurn  ion/off  iof 

iS1 iwill idraw/release  ienergy  ito iLs iwhich  iimplies ithe  isecondary  iwinding  iof iTr. iD1 iis ithe iclamped  idiode,  iC1 ithe 

icorresponding  iclamped  icapacitor,  iCO3 iimplies ithe imiddle ivoltage‟s ifilter icapacitor  iand  ifinally  iVO3 iwhich  iis ithe imiddle 

ivoltage ioutput isection. iClamped  isection  iprotects iS1 iby  iabsorbing  ienergy  iat iprimary-side‟s ileakage iinductor  ii.e.; iLk i& 

irelease ithe ienergy  ito iC2 i&  iVO3 iwhich  iis imiddle-voltage icapacitor  i& imiddle-voltage ioutput isection. iC2, iD2, iLs iindicates ithe 

imiddle ivoltage icapacitor,  imiddle ivoltage ibalanced  idiode i& isecondary-side iwinding iof iTr ithat iforms ithe imiddle ivoltage 

ibalanced  icircuit. 

 

 
Fig-13: iCircuit idiagram 

The imiddle ivoltage isection  iconsumes ienergy iat ithe iC1 i& iCO3 ifor istepping  iup ithe ivoltage igain  iratio i& ioffers ienergy  ito iVO1. 

iThen, ithe iHVSC ii.e.; ihigh  ivoltage iside iincorporates iD3, iCO1 i& iVO1 i which  iindicates ithe ihigh  ivolt idiode,  ifilter icapacitor 

iwith ihigh  ivoltage i& ihigh  ivolt iDC ibus  iside. iThis iside iof ithe icircuit igives ienergy  ito iVO1 i(high  ivoltage iside) ithrough  iD3. 

iFinally ithe iauxiliary  icircuit iwhich  iincorporates ian iauxiliary  iinductor  inamed  ias iLaux, ian iauxiliary  idiode itermed  ias iD4, iits 

icorresponding  iauxiliary  ifilter icapacitor  idenoted  iby iCO2, i& ithe iauxiliary  isource ioutput iside inamed  ias iVO2. iThis isection 

icharges ithe iauxiliary  isources ifor iexternal icomponents iusage.  i VLow iimplies ithe ivoltage,  iILow  iimplies ithe  icurrent iof iinput 

isource iat iLVSC. iThe iequivalent iloads ifor iVO1, iVO2, i& iVO3 iis idenoted  iby iRO1, iRO2, i& iRO3 irespectively.  iS1 iis itriggered  iby  ithe 

idriving  isignal iT1. 
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Fig-14: iEquivalent icircuit 

a) Advantages 

• High ivoltage igain 

• One ipower  iswitch iconfiguration 

• High iefficiency 

b) Disadvantage 

• High iduty icycle 

• To i get i more i regulated  i outputs i three i winding  i coupled  i inductor  i along i with  i an i active i switch  i must i be 

iincorporated. 

Table-1: iComparison  iof ithe iabove idiscussed itopologies 

 

Paper Input 

iVoltage 

Output 

iVoltage 

Voltage 

iGain 

Duty 

iCycle 

Switching 

iFrequency 

Efficiency No. iof 

Power 

iSwitches 

[4] 42V V1=400V; 

iV2=15V 

GV1=9.5, 

iGV2=0.35 

0.7,0.4 30KHz 93% 6 

[5] 24V V1:200V i; 

iV2:58V 

GV1=8.33, 

iGV2=2.4 

0.7 20kHz 94% 4 

[6] 10V V1:200V i; 

iV2:28V 

iV3:14V 

GV1=10, 

GV2=2.8, 

iGV3=1.4 

0.6 25kHz 95% 3 

[7] 10V V1:180V i; 

iV2:28V 

GV1=10, 

iGV2=2.8, 

0.65 20kHz 95% 1 

[8] 12V V1:18V i; 

iV2:6V 

GV1=1.5, 

iGV2=0.5, 

0.7,0.3 25kHz 90% 2 
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[9] 30V V1:230V i; 

iV2:70V 

GV1=7.66, 

iGV2=2.33, 

0.3 30kHz 92% 4 

[10] 60V V1:125V i; 

iV2:36V 

GV1=2.083, 

iGV2=1.667, 

0.6,0.4 20kHz 95% 2 

[11] 40V V1:200V i; 

iV2:100V‟ 

V3: i360V 

GV1=5, 

GV2=2.5 

iGv3:9 

0.6 20kHz 95% 4 

[12] 12V V1:200V; 

V2:25~30 

iV3; i40V 

GV1=16.67, 

iGV2=2.083, 

iGv3:3.33 

0.7 50kHz 96% 1 

XI. CONCLUSION 

In ithis ipaper, ia istudy  ion ivarious iconfigurations iof iDC-DC imultiport iconverter  iwith isingle iinput iand imultiple ioutputs iis 

idone.  iApplications ithat idemand  imore ithan  ione ioutput iat ia itime  ican ibe ifed  ifrom  ia imultiport  iDC-DC iconverter  iso ithat iit 

iavoids ithe isituation  iof iusing  imore iconverters ifor ithe isame ipurpose ithus imaking  ithe isystem  imore icompact iand ireliable. 

iBecause, ias ithe inumber  iof  iinputs iincreases iit iaccounts ifor  ithe icomplexity iof ithe isystem  iand ialso icontributes ito ithe iincrease 

iin ithe ioverall icost  iof ithe isystem. iThe icontrolling  ipart ialso  ibecome imore idifficult ias ithe inumber  iof iinputs iincreases. 

i Multiport inon-isolated  iDC-DC iconverters iare imuch  ibetter  ithan  imultiport iisolated  iDC-DC iconverters ibecause iisolated  

itype iconverters iare ibulky  iin inature idue ito ithe ipresence iof itransformers iin iit, iit ieffects ithe ioverall icost iand isize iof ithe 

iconverter  ito ia igreat iextent. iIsolated  iconverters ihave ihigh ivoltage igain  idue ito iutilizing  itransformers iwith ilarge iturn‟s iratio. 

iHowever, ithey  ihave ia ilow iconversion  iefficiency, ipoor  iperformance  idue ito ileakage iinductance.  iThey  ialso icauses imore 

ipower  ilosses iin ithe  isystem  idue ito ithe iutilization  iof ilarge iturn‟s iratio. iIncreased  ienvironmental  iproblems isuch  ias  iglobal 

iwarming  i& iclimate  ichanges iin  ithe irecent iyears ienhanced  ithe idemand  ifor irenewable  ienergy  isources. iThe irenewable  

ienergy  isources ilike iPV  i&  ifuel icell igenerally  iwant  ilarge istep iup iDC-DC  iconversions iin  itheir ioutput isection  ito  iincrease i& 

iregulate itheir ioutput ivoltage.  iGenerally, iconverters iwith ionly ione iinput isource i& imultiple ioutput iis irequired  ifor 

iapplications ilike iRES ior  iEV. iThe iimportant ifeatures iof isuch  iconverters iare ilarge ivoltage  igain, ihigh  iefficiency  i& ilow 

ivoltage istress ion icomponents.  iSwitched  iinductor  i& iswitched  icapacitor  itechniques ihave ibeen iutilized  iwidely  ito ipursue 

ihigh  ivoltage igain ibut iin iswitched  iinductor  itype iconverter,  ivoltage istress iamong  icomponents iis iso ihigh  i& iin ithe iswitched 

icapacitor  itopologies, ithe ihigh icurrent istress ion isemiconductors iis ithe imajor iproblem.  iSo i to ifull ifill ithe ineed  iof ihigh 

ivoltage igain  iwith isingle iinput, ia icoupled  iinductor  ibased  itopology  ican ibe iimplemented  iby iregulating  ithe iturn‟s iratio. 

iHowever, ileakage iinductance  ienergy iinduce ilarge ivoltage ispikes ion ithe imain  iswitch i& idecreases ithe ioverall iefficiency. 

iBy iintroducing  ia ipassive iclamping  icircuitry, ithe icoupled  iinductors ileakage iinductances ican ibe irecycled. 
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