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Abstract 
This paper presents the response of DC-Link capacitance in a PWM Converter Inverter by 

studying and simulation. The simulation effects that DC-Link capacitance changed. The results 
showed that the voltage ripple of the DC-Link and total harmonics distortion of input current varied to 
the capacitance and the switching frequency which use to generate the PWM signal. 
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UYI"1 

1 'UlJ"il"ilU'Ufl El'Ub 1 Elfb(9l Elf-Ei'Ub 1 Elfb(9l Elf l.lmb:lJll i.,jl'Um'i~l tHlli.,j 'l y.Ji'h El ~1.,jnl1.,j"lJ1l.,j , " 
b'1l'U hl 'U'i:DD bbVI ~.,j~1 rJl yJi'hr'hi.,j bbDD b~ri rJ 'ill TW (Voltage Stabil izer) hl 'U'i:DD~lr.Jfhi.,j 1 yJYh 

b~El 'lTDbfl~El'U:JJm(9lElf (Motor Drive) <j~<j Ei'UnElfb(9lElf~"il:~lr.Jfhi.,j'ly.Ji'hbbfi1vl~(9l 'lwlEl~l.,jij 
1.h:~'YllillTI"l"il:~El.,j~bmwl'Ul'U1.,j"il'ib~El:JJ trJ.,jm:bb~(9l'i.,j (Vdc) "lJEl.,jflEl'UnElfb(9lElfm~ m'i~"il:'t'111 'IX 

U'i.,j~'U 1 'U l.,j"il'ib~El:JJ trJ.,jm:u~(9l'i.,jfl.,j~-;ijlbD'U~ El.,j 1 i~l bn1J1.h:"il~~~lml:JJ"il:lJln t(9lrJ~<111bn1J1.h:"il , , , 
'llU(9ld~El.,jbDW]jU(9l Eib~ntm~~n (Electrolytic) bb<J1:IJm:dl(9l"llElDnvdEl.,j [Wen ong Chien, Ying Yu 

U Tzon. 1998.and Joohn Sheok Kim, Seung Ki SuI. 1993.] ~.,jd 
1) . i1bn1J1h:"il'llU(9l~b~n tm~&in:IJmD'Ui1-;ijln(9lEllrJm'iH.,jlWlJEl.,jflEl'UnElfb(9lElf b~El.,j"illn , , 

<111bn1J1.h:"il'llU(9lEib~n1m~~n~li.,jl'U~~rhi.,j~.,j~~Elbb'i.,j<11'U~.,j:IJnijEllrJm1li.,jl'U~-.51n(9l 
q '1.1 'lI q 

2) <111bn1J1h:"il'llU(9lEib~n 1 m~~n~ij~lml:JJ"il:lJln:IJn~"lJ'U1(9l1(9l 't'111'IX"lJ'U1(9l"lJEl.,jflEl'Ub 1Elf , , 
6"0<::1 .dl ,,,r 

b(9lEl'i:JJ"lJ'Ul(9l'Yl ~t1!"lJ'U 

3) <111bn1J'l.h:"il'llU(9lEib~n 1 m~~n~"llEl~ln(9lb~rJ1nDm'iH.,jl'Ul 'U~~EJr]'bV\llil~.,j 
q q 'lI 'lI 

4) <111bn1J'l.h:"il'llU(9lEib~n 1 m~~n~~~lml:JJ"iJ:JJlmb~:'Yl'Uu1.,j~'U'l~~.,j :lJn~'ilmbb'l"l.,j ~.,j't'11 , , " 
1 q., 6" 6' &" 
~'ilm"lJEl.,jflEl'Ub1El'ib(9lEl1bb'l"l.,j"lJ'U 

~.,j~'U~ln~(9l~lml:JJ"il"lJEl.,ji1bli1J1h:"il~.,jlwlbb~:bD~rJ'U:IJlHi1bnDD1:"il'llU(9l5'UU'Yl'U b"A'U i1 , , , 
bnDD'i:"il'llU(9l b'lmilfl "il:~ Ell rJm1 H.,jl'U 'Ul'Un11 ij"lJ'Ul(9lb~nn11 'Yl'U<J1El ElnbV\llil~.,jl~~n11 bb~:ij 

q q q 'lI 'lI 

'ilml.lnnll bb<J1m1~(9lfhml:JJ"il"lJEl.,j<111bn1J1h:;"il~.,j~'U Elwnl1'IXbb1.,j~'U1'U1.,j"il1b~El:JJ1rJ.,jm:;bb~(9l'i.,j " , , 
m:b~El:JJ~1El~~~<J1El~1<nf:JJElUm1:JJ (Total harmonic distortion :THD) "lJEl.,jm:u~Ei'U'I"l(9l"lJEl.,j'i:DD , 
')1 :JJ"r.,j eJ1"il't'111 m'LhD ~ (Ripple) "lJ El.,jm:bb~Ei'U 'I"l(9l~~l:1Jln~'U~'1 rJ ~.,j.J"'Ub ~ Ell 'lXb'lll h~~(9l ElD~'UEl.,j , 
"lJ El.,jVl~DD ~1 b 5:!J fl El'Ub 1 flfb(9l flf-Ei'Ub 1 eJfb(9l flf~~<J1 fl ~1 ml:JJ"il"lJ fl.,j <11'1 L nDD'i:"il ~.,j~ml:JJ-.51 LD'U ~~ fl.,j , , 
't'11m'i~n~1~~(9lElD~'UEl.,j"lJEl.,j~lml:JJ"il"lJEl.,j<11'1bnDD'i:"iJ~1'll1'U1.,j"iJ'iL~El:JJtrJ.,jm:u~(9l'i.,j"lJfl.,jVl , , 

C1.o' =. ~ 6" 6' ,Q 6' 6" 

(9lDD~l LEl:JJfl El'UL '1 El'iL(9l El'i-El'UL '1 El'iL(9l El'i 

"ill mtJ~ 1 LD'U '1.,j"il'iVl~DD~'1L5:JJfl El'Un Elfb(9l Elf-Ei'Ub '1 ElfL(9lElf ~.,jtJ'i:n ElDwl'1 rJ ~'1'U"lJ El.,jfl El'U 
" 

b'1 ElfL(9l Elf~'t'11WU1~1n~1'i:~D bL,).,j~'U 1 'U '1.,j"il'ib~El:JJ 1 rJ.,jm:bL~(9l1.,j 1 'lXfl.,j~Lb~:~'1'U ~ bD'U~'Ub 1 ElfL(9l Elf't'11 

wUl~mDfl:JJ 1 'IX m:bLmeJ1~'I"l(9lfl.,j~ 1(91 rJ~~.,j~El.,j ~1'U 1 i~nHU1 rnfl~'U 'I"ll~:"illnU ~ !ii.,jr'h b U(9l b~rJ1n'U 1 'U 
q q ~ ~ 
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i i 
(.'011 hlV 

m'j'yh\llU"lJ El\lfl ElUb 1 Elfb(;l Elfb ~ Elfm~l'j::~Ubb 'j\l~U 1 '\..b1\l';)'jb ~El3J L!.J\l(;l'j\lm::bb~(;l'j\ll ifl\l~ ';):: 

'yhm'jbU1!.J1Jb fi !.J'lJfilbm~U 1 orJyhm::bb~(;l'j\l~l<ill~,;)lm\l';)'jb ~El3J L!.J\lm::bb~(;l'j\l (Y de) n'IJfilbb'j\l~U 

ell\l ~\l (Y de*)t11 h .. ~'i.~filiqJqJl rn~<il'V'll.'ll<il (Error signal:e) b 'JJl1\l';)'jm'IJ~3Jbb'IJ'lJYllEl (PI) bbl.'l::;\''b lu 

~fl\lbUum::bb~ell\l~\l (i ret) ~~ml3J~bbl.'l::; borJ~b~!.J1nUn'IJbb'j\l~U~U'V'l(;l bbi.hl..'blubU1!.J'lJbfi!.J'IJ - . 
n'IJm::bb~aU'V'l(;l (i line) lvi1'ilTilml3JLL(;lml1\l LvlmtlLu~fl~«nHulrnYl'il'IJ'IJ~hb53JLUm'IJ~3Jm'j 

" _ (LI f&I , 

t11\llU"lJ El\lfl ElUb 1 Elfb(;lElfl. ifm~l'j::~'IJbb'j\l~ul U 1\l,;)'jL ~El3J L!.J\l(;l'j\lm::LL~<n'j\lfl\l~ ii!~ 

m'jm'IJfl3Jm::bLmEll~'V'l(;l~UL1ElfL(;lElfl.ifl\l~ t111<il1<ilmU1!.J'lJbfi!.J'lJm::Lb~lorJYh~1<il1~,;)ln • • 
LEll~'V'l<n~uL1ElfL(;lElf (iIi )n'IJfilm::;LL~lorJYh~rhViU<il (1*) l!-Jl.'lm'jLU1!.J'lJLfi!.J'IJ"lJEl\lm::Lb~~\l~El\l,;):: • 
Ln<ilfiliqJqJlrn~<il'V'll.'llc;J (Error signal : er )b'JJ11\l';)'jm'IJ~3JLL'IJ'lJYlLEl Lbl.'l::;\.'bLU~fl\lLUuiqJqJlrn 

m::LL~~c;J'V'll.'llc;J~Ufl~UL'll',r (iJef(inv) L~El~';)::m'IJ~3Jm'jt11\llU"lJEl\l~UL1ElfL(;lElf lim::;bb~bEll~l1(;l 

,;)lm\l';)'jYl~'IJ'IJ~1b53JflElUnElfbCfiElf-~unElfL(;lElf lu'ju~ I Ul3J1b'li!.JUbUuLU'jbbmml1l.'lEl\l 
'II 

m'jt11\lluLc;J!.Jl'1i'tthLbm3J MatLab bvlEl~mnl!-Jl.'l(;lEl'IJ~UEl\l"lJEl\lTilml3J,;)"lJEl\l~1Lii'IJu'j::';)lUl\l,;)'j • • 
L~El3Jl!.J\lm::bb~(;l'j\l b~m11Viu<illi Lm~U~U'V'l(;l (Ysu) = 220Y. ml3J~ 50Hz. , "lJc;Jl.'l1c;J'Y11\lb'JJl (Ls) • 
= SmH. , ml3J~«qJqJlrnfl~U'V'llVi::"lJEl\lflElUL1ElfL(;lElf-~UL1Elfb(;lElf (fsw ) = 20KHz, LL'j\l~ulU1\l,;)'j 
L~El3JL!.J\lm::;bb~<n'j\l (Yde) = 400Y., ~1Ln'IJu'j::';)lU1\l';)'jb~El3J1£.J\llU1\l';)'jL~El3JL!.J\lm::;LL~(;l'j\l (C) = • 
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"" Q..o c:> a fi' 6' "'" (;' 6" 
~~lJlJ~1b€lllfl€l'\.l,n€l1b~€l1 - €l'\.l,n€l1b~€l1 

50~F , m1:JJ~LEl1~YlIiI'lJEI.:Jau.nElfb'iIf)f(finv) = 20Hz., t 'VH:l~m1:JJ<1l1WYl1u.(Resistive load)'lJu.1~ = • 
1100W. 
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d"'" .Q .;; fi' fi' """ fi' fi' 
'V'l1il1J1J~1beJ~f1eJ'\.l,bdeJ7bli1eJ7 - eJ'\.l,bdeJ7blileJ7 
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qlEl\lnT~'1ibElllii'Y-lIl1~'lJ'\A,1<i1bb'i"\I~\l, Vdc 1I11lJqlEl\lnl'i" bb'i"\I~'\A,a'\A,Y-l1ll (YSU) bb~::m::bbff~'\A,Y-l1ll (isu) ~by.Jff 
q q q 

b~£.J1n'\A, i\lbnll1bql';hnl'i"'th~1'\A,'lJEI\lf1E1'\A,b1E1fbIl1E1fvh1ifil~11h::nEl'lJfhi\l(Power factor)i:ifilbtJ'\A,~rt\l 
.:9 'I 'i.I d d 

~'i"E1 bn~b~W\l~'\A,\I 

'l1m1.l~ 3 '<il::b~wilf1E1'\A,b1E1fbIl1E1f'<il::m'lJf1lJ1~i:ibb'i"\I~'\A, Vdc mlJqlEl\lnl'i"bb~::bdElbbd\l~'\A, 
~ , 

Vdc f1\1~'<il::i:iLL'i"\I~'\A,~1.lbt1~1.l'i"::lJlrn 2.1 t1~1ii' ~ln~1'\A,1rnfilb1.lElfL6Jl''\A,1ii'11.lbt1~ (Percent of Vdc 

ripple) '<il::i:ifil1.l'i"::lJlrn 0.52% Lbff<i1\11~L~wjlf1E1'\A,b1E1fLII1E1fvh~1'\A,i:i1.l'i"::~'Yln-mY-l Li1E1\1'<illmb'i"\I~'\A, 
V dc f1\1~1I11lJql E1\1nl'i"LL~ti:ifilL1.l E1fb6Jl''\A,1ii'11.lLt1~UEl £.J 

old !'I • l.d '" .. ". ~.... 
'<illn~lJ'Yl 4 LlJ'\A,~lJf1~'\A,LL'i"\I<i1'\A,LElll11~1I1 (YOUT) LL~::m::LbffLElll11~<i1 (loUT) 'lJEI\lEI'\A,L1E1'i"LII1E1'i" '<il:: 

L ~'\A, bql-h a'\A,L 1 E1fLIll E1f'r11\11'\A,i:i1.l'i"::~'YlnmY-l1l11lJql E1\1nl'i". L i1E1\19)1n YOUT bL~:: iOUT.i:iL y.JffL~£.J1n'\A,LL~::i:i 

d QJ .d A .d I 

blJElbL'i"\I<i1'\A, Vdc f1\1'Ylbb~::m::LbffEl'\A,Y-lIl1f1\1'Yl m THO 'lJEI\lm::Lbffa'\A,Y-lIl1[Timothy L. 
q q 

SkYarenina. 2001.] '<il::LVl1n'lJ 6.39% ~\1~1'\A,1rnfil THOb~9)1n 

THO = "":"'::;===x 100 (I) 
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L~fl THO ~fl fll~nf3JflUm13J (Total harmonic distortion) 

~fl ~1uth::nmJ'lJfl-3e1U~lJeJlf3JflUnm::LL~e1U~lJ~ n 

m ~fl e1U~lJeJlf3JflUnm::LL~~-3~qJ~H'f11u1ru (1u~d1~ m = 2000 
'U , 

~ , 
LL~:: ml=50 Hz.u::Uu m = 2000 'iJ::L'YllnlJml3Jn 100 KHz.) 

, , 
Lt/1111JLVill'lJ1OI113Jii fsw Vi3h.jGi~eJn~~LLa~h~'n(;l'l.leJ\I~~'lJ'lJ • 

'iJlmtJ~ 5 L~flml3J~fl~U'jAn'VI:: (fsw) = 20 KHz. 'Yh1mtJLtl~'lJfl-3m::LL~ElWv'lqJii 
'U , 

flltJ~::mru 0.50A. f11mrufll THO 'lJfl-3m::LL~ElWV-lIil'iJ::L'YllnlJ 6.39% 'iJlmtJ~ 6 LtJ~tlUml3J~ 
, 'U 

fsw = 10 KHz. 'l'h1mtJbtl~'lJfl-3m::bb~8W1o\jliltJ1::3Jlru 1.05 A. f11mrufll THO 'lJfl-3m::bb~8u'WIil'iJ:: , , 
L'Ylln'lJ 17.35% L~mmtllJbYitllJ~~'lJfl-3m::LL~ElU'WIil~ii~fl fsw 'iJ::'WlJl1 nlml3J~ fsw ~-3~u'1tJbtl~ 

, 'U 

'lJfl-3m::LL~ElU 'W1il'iJ::~qJ~-3L 'W"n::ml3J~ fsw ~~-3~u'iJ::'Yh 1 ~m~~ilil.rr'lJfl-3 ~ilil.rrEl L~nmflUn;t Ufl flU 
, 'U 

L 1flfLIil flf'l11-31UL71~U'I111 mtJbtl~'lJ fl-3m::bb~8U'WIil~qJ~-3 b~ flf11U1 rufll THO 'lJ fl-3m::bb~ElU'WIil'iJ:: , , 
b V;u l1iifllMl~-3t1l1 tI ~-3,f U'iJln~~t1l-3n~11~lm1mb~qJ-3ml3Ji3J~UTI1::'VI11-3fll THO , '1tJ btl~'lJ fl-3 

" ~1 THO a 1U!iJr1'IJf.)~m::uff~h.!'Vj\9l a 
(2) 

LtJ111 'lJ LVi 1I'lJ ~1101113J\I'l.I eJ\I ~1 L fi'lJ tJ~~\I~ 3j f.j Gi ~ eJ~::'lJ'lJ • • 
'iJlmtJ~ 7 'iJ:: b V;u l1b~ mtJ~ tlUfllml:JJ'iJ'lJ fl-3~''lb11lJtJ1::'iJ 1 m.:J'iJ1b ifl:JJ 1t1.:Jm::bb~1il1.:J'iJ::;ii~~ 

'U " 

~fl'1tJbtl~'lJfl-3LL1-3~U Vdc ~flnlfllml3J'iJiifll'lrfltl'1tJbtl~'lJfl.:JLL1-3t1lU Vdc 'iJ::iimn nlfllml3J'iJiifll ., , 
mn'1tJ btl ~'lJ fl-3LL1-3~U V dc 'iJ::iiUfl tI~1:JJ11mL~qJ-3ml:JJi3J0'ujh::'VI11-3filml3J'iJnlJ'1tJ Ltl ~'lJ fl.:J LL 1-3~U , 
Vdc bt1l~-3~3Jm1 

. C Vdc(ripple) 
Iqripple) a t 

sw 

Vd (
. I ~ iqripple)tsw 

c npp eJ a 
C 

L~fl Vdc(ripple) ~fl LL1.:J~U'1tJLtl~'lJfl-3LL1-3~U Vdc (V.) 

. ~fl '1tJLtl~'lJfl-3m::LL~~b'VI~~,hu~1LnlJtJ1::'iJ (A.) lC(ripple) , 

C ~fl fllml:JJ'iJ'lJfl\l~1LnlJtJ1::'iJ1U1-3'iJ1bifl3J1t1-3m::Lb~1il1-3 (!-IF) , , 

(3) 

(4) 



~"\9ltlU~'U,tl~'lJtl~f11mllJ'il'lJtl~<i11bnU1.h~'il~tlci1m~'il1b~tllJttJ~m~bb~m~'lJtl~ 
q q ~ 
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d~ Q ~ Ii' b C> b Ii' 
~\9lUU"lbtlmW'U,bltl1b\9ltl1 - tl'U,bltl1b\9ltl1 

I .. 
tsw T1fl LdL'l1'lJfl\l fsw (''inn tsw = - )(s.) 

fsw 

"il1n~~m1~ (3)bbL'l:: (4) '1'111 Vi'L V;um1~i~i~-"1,1h::'Vd1\lfl1m1~"il'lJfl\li1LfhJU1::"iln'IJ'1u LDL'l • • 
'lJfl\lLmiu Vdc 1~flci1\li~L"ilU "il1n~U~ 7 lu'll1\lfl1m1~~i\lbb<J\ 10~F - 50~F 'I'l'IJ'hLdflm1~~ 
fsw ~\l~u'1uLDL'l'lJfl\lLL1\l~U Vdc "il::L'l~L'l\lL'llunuLrtfl\l"il1n'1uLDL'l'lJfl\lm::bb~~1~L'l~.hui1Ln'IJU1::"il 

'IJ • 

'" , l: .J' d d J • 1 .... 0 I ~ A 1 ' , 
(iqripple)) ~mL'l~L'l\lmUL'I'l11::m1~b1 fsw 'Yl~\l'lJU"il::'Y11 'V\1lJLlJL'l'lJfl\lm::LL~flU~~L'l~L'l\lLLL'l:: U"Jl'1\lm 

m1~~i\lbb<J\ 50~F- 90~F 'I'l'IJ"h'1ULDL'l'lJfl\lLL1\l~U Vdc "il::iJfl1<J\1\lnuL.w£.J\lL~mXmJ1~£.Ji\lLn~1~"il1n 
~~m1~ (4) '1uLDL'l'lJfl\lLmiu Vdc "il::iJ~L'l~fl'IJ~Ufl\lo/iflfl1m1~~~L'~3Jmn~umnn11m1~~ fsw 

y'hlVi'm~m11~11'V\1m~3Jfl1m1~~1Vi'iJfl1mnnl1 90~F '1uLDL'l'lJfl\lLmiu Vdc "il::iJfl1L'YhL~3J13J 

LU~£.JULLUL'l\l "il1m'V\~~L'li\ln~1Tl'hlVi'~1m1b1Hi1Ln'IJu1::"il~iJfl1m1~"ilL.w£.J\l 40 11 F-50 11 F 1~ 
q ft q t'" r 

1~£.J13JiJm1~-;ij1L1Ju~~fl\lH~1Ln'IJU1::"il~iJfl1m1~"ilmnti\l 90 1l F • • r 

"il1mU~ 8 "il:: LV;ul1 fl1 THO 'lJfl\lm::LL~~U'l'l~13J1wffuflcin'IJfl1m1~"il'lJfl\li1Ln'IJU1::"il 
'tI q qJ q II 

Lrtfl\l"il1mdm11m1LU~£.Jufl1m1~"il fl1 THO 'lJfl\lm::LL~~U'l'l~"il::iJnTHu~£.JuLbUL'l\lL.wLl\lL~mXfl£.J • • 
(U1::mrn 0.04%) ;\lLdm~"il11rn1"il1mU"il::i\lLn~13JLV;uti\lm1LU~£.JuLbUL'l\li\ln~11LL'lLI LL~hdElLU~£.Ju 

'IJ 

m1~~ fsw lVi'iJm1~~~\l~U"il::'I'l'IJ11fl1 THO 'lJfl\lm::LL~~U'l'l~"il::L'l~L'l\l ;\l1~fl~'IJ1£.Jti\l~1L'V\~LLL'l:: 
'tI q , 

m1~i3J~ufLL~11uVi'1~1-l1um 

~L'lm1~m~n ~ L'l~ fl'IJ~Ufl\l'lJ fl\lfl1m13J"il'lJ fl\li1 Ln'IJ U1::"il~fl cil U 1\l"il1L ~fl3J 1£.J\lm::LL~~1\l 
• • 'IJ 

(V dc)'lJ fl\l.wi'IJ~h L83JTI flUL 1 flfL~ flf-~UL 1 flfL~ flf 'I'l'IJ11m1LU~ £.Jufl1m1m"il::iJ~L'l<J\ fl'1ULti L'l'lJ fl\l • 
LL1\liu Vdc ~m11fl1m1~"iliJfl1,zflLl'1uLDL'l'lJfl\lbL1\liu Vdc "il::iJmn n1fl1m1miJfl1mn'1ubDL'l'lJfl\l , . 
Lmiu Vdc "il::iJ,zflmbL'l::bdElL~3Jfl1m1~~1Vi'iJfl13J1n~u(mnnl1 90IlF)'1ubDL'l'lJfl\lbL1\liu Vdc "il::iJ 

fl1L yj1L~~13JLu~£.JuLLUL'l\l'l111Vi'~1m1b1 Hi1bn'IJU1::~~iJfl1m13J~b.w£.J\l 40~F-50~F 1i ~1Ufl1 
THO 'lJfl\lm::LL~~U'I'l~13J1~i'uflcin'IJfl1m13J"ilbrtfl\l"il1mdfl'l11m1bU~£.Jufl1m1~"ilfl1 THO 'lJfl\l 

q cu q 'I 

m::LL~~U'I'lm::iJm1LU~£.JULLtJL'l\lL.w£.J\lL~n,zflmLo/iLdElLu~£.Jum1~~ fsw lVi'~\l~U'I'l'IJ11fl1 THO'lJfl\l 
• 'IJ 

'IJ'Ylm1~ift~f'IJm1~u'IJ~UULTI~fl\l~fl"il1nmTll'1f11mm1~1~vh 3J'V\11'Yl£.J1~£.J'lJflubLriuLLL'l:: , 
'lJfl'lJfl'IJflrnUrn<¥1~l'Yl£.J1~£.J ~'V\11'Yl£.J1~£.J'lJflUbbriu ~mUUL'Ylfl1 Uh~11'1f~\lTlL'l l'Yl£.J1L'lJ~'lJfluLLriu~1Vi' • 
'YlUfl~'V\uulum1'Yhm11i£.JluTlf\ld ,. . 
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