PATENT SPECI FI CATION  (11) 1573 808 (21) Application No. 51005/76 (22)
Filed 7 Dec. 1976 (31) Convention Application Nos. 50/145 060 and 50/ 145
059 (19) (32) Filed 8 Dec. 1975 in _(33) Japan (JP) (44) Conplete

Speci fication published 28 Aug. 1980 (51) INT CL3 HO4N 3/18; HO3K 4/62 (52)
| ndex at_acceptance H2F 23E2R 23E2T1 H3T 2B9 2RX 2W2 2WB 31 3X 40 LCL
(54) H GH VOLTAGEAGENERATOR (71) W TACH LIM TED, a Corporation

organi zed under the | aws of Japan, : ;.,.1 chome, Marunouchi, Chiyoda-ku,’
Tokyo, Japaq,, do hereby declare the tion for which we pray that a
patent may be granted to us, and the rrethod by which it is to be perforned,

to be particularly d £ oW ng ate y :
5 The present mventPo‘%qtﬁﬁﬂgn %PFQ Aﬁﬁnerat o(rﬁ;forite}szqﬁoas
CRT or a tel 60i 420 mAppkaton/No. 53€05/76r c(ﬁZ)é*ﬂledZRDedllsm ay apparatus, and nore
particul arl ygo (31) Fouyeritie Applieatipe Nos.cH0445060 andi BUISDSY egul at it EEETY;

vol tage to. bgasufFileds Dec. 49T of the tel evision recei ver “sefi A mn
10 ¥ Iblsi é#i@?é’lp) de5| rable that the-high vol tage f#
tel evisilon r¥eijf eblishert?8 dpg P8, “appar at us,

hi gh vol tagewbt(%r}gacbyﬂ?%’?sﬁﬁo%“@ﬁ out put :pul'se vol t age b
t r ansf ortner ne |at|on to the change in brig
picture inage on th ﬁ IR } ch" gh vol tage | oad

Particularly in a color 7te| eV|S|on r set t he regul ation

hi gh voltage is highly desirable %ﬁfﬁ)}&«\fjvbﬁ ﬂﬁﬂ;{ﬁﬁ? | oad' current

|l arge. 5 Heretofore, in the colo I'SIon recelver set, as the

bri ghtness of the pi ogyr avé, FHgRCHN LIMETER b CHpsaes, orgdmemuﬂih weliivage
applied to the CRTJaahrsmfdﬁ e&ommvarmmhvmmﬂa-bn 'Eﬂkytt,hlapam, h gh hegdbfrage i s-

| arge, the change af ﬁgﬁ Fe{ hat 2 pat; “‘H%?ul ting
ina distortien i nf:iﬁ{% 'c “ 'St ?rfn to\%f’"fr ?(“rlla' "‘a ‘g%&

closer to a square vvzmeplrése:tt h@emueélaém@ﬁxgh hatameﬁuhtonudrs‘ee ifh CRITerk| ybaci
20 transformer, t h@lemperqeheer\sarqratheoﬁR@fdlsplhbamaggsmﬂn@q@pargcweum@ ed. The
present - i nvention °,§§}'d%w ‘E j:‘ggf h-yoftags;te pe fupPlsddaRe t o
the accorrpanw)ng dr aWt B QGenerdlly &x vO \é@or&h&t'efeﬁklbﬁ re@&ﬂfrlsé}l& ati oy
of a corjventi onal dsthngR/DHxs[ﬂgelpgﬂms allanrsams high voltage dbtained B y ﬁﬁmgam _
equi val dnt ci rcui t outpurpalse voltage of a flyback transformer, exhibits a smalQ gggto
tagj F| g
t

show wayef,or ms forlé’éﬁ?;lr n?ﬁﬁﬁéﬂﬁiﬁﬁ‘aéiﬁﬁf@iﬁbfﬁﬁn EE‘, B LR oA

5 shows ‘a cinsuit mgidlEEd Bthighly dkirable[Yetstise thethi agéqb %ﬂ'eﬂeiﬁﬁli'g'ﬂ or usifig
a bl eeder resistor. aﬂ)eretofore in thﬂ: rtﬂe\sdmmsceo/hmeaai the b)sghtrr;ssmﬁthpwttfror

expl ai ning the op e highe voltagy d ' thy

wavef orms f or exp%&ﬁt evztratlonc')gfﬁg voﬁmlar ﬁ:}lxle l‘ar:l%: zeajf"s ?jc.gfse

confi gurati orfoof athhﬂtghclmlrtoagQuagewareaimé wmfcﬁmcw &prﬁt p\nsblafmbaymesent 20
i nvention. 35 transfoﬁhg the nsm)m v&n@;op(pﬂme highnyalt, dﬁ g

vol tage ggnerator jn /| °§? ﬂ?‘” § despribeg i @ﬁtdeﬁ \?’é’ht“'rf&'ﬁ““ Pg. 10
shows an |rrpedance Chﬁ q s'a rbﬁti‘dﬂﬁgiﬁat erof%cmvéitﬁhilﬁthb&taBEEéﬁmor

i nvention. FiZ§s. 11, Fig, 2 shdwandedbivakehwosicoit tiewiof. confi gur at rons- of -ot-her 25
embodi ments. 40 Figs. fang 4 shey wayeforms ignexplaininggles operaaonel dhe cirpuite{Fither
enbodi ment of the brag @tshowﬂgcfr&yt%eﬁﬁfg&mﬂfq ribarbighVonaR ¢ EdEPRGARS
characteristic curbleden@siaof.. Fi gs é’ show ci rcui t confi gurat I ons
of nodi ficati¥ns of, FHig 6 sh@vs chirapteristi@euayed @ @xpidining tha vesrasionsf thociratsf ai ni AY

the effect of the 'f)‘
45 Referring now to % ¥ s waverol B Ll E S LA et

convent igonal _hi gh widi thag:eesgemezreaianr nurrera denotes a horizontal output
transisfor, 2%a da 9%5}!’5 @c'acwteg?ﬁamt@nc@fpa@iwo‘roltm gengrator de tonen  yoRe
S an S haped di st %dﬂgaa%EMCgmere%tlcbéu%%Pg&pﬁlﬂlqr?gctlhg 8Fesen§ a

fl yback t ransf or nﬁhven m prim

Flgs 11 12, 13 and l4 show circuit conﬁguratlons of other embodlments
40 Fig. 15 is a high voltage generator in another embodlment of the present 40
invention. : .
Fig. 16.shows an 1mpedance characterxstlc curve thereof
Figs. 17 and 18 show circuit configurations of modifications of Flg 15.
Figs. 19 and 20 show waveforms for explaining the effect of the present
45 . invention, .45
‘Referring now to Flg 1 which shows a circuit configuration of a conventional :
high voltage generator, numeral 1 denotes a horizontal output transistor, 2 a
damper diode, 3 a resonance capacitor, 4 a deflection yoke 5 an S-shaped distortion
compensating and D.C. blocking capacitor, 6 a flyback transformer, 7 a primary



2 1,573, 808

2 Wi nding of the flyback transfornmer, 8 a secondary wi nding, and 9 a high

voltage rectifying diode. Fig. 2 shows an equivalent circuit of Fig. 1, in

‘whi ch SWcorresponds to the horizontal output transistor 1 and the danper

diode 2, [err] is an equivalent 5 i'nduct ance of the parall-el circuit of
e i nductance of the deflection yoke 4 and the inductane of\ithe primary

' ng 7 of the flyback transformer 6, C, corresponds to.the resonance

itor 3, [err] is a |eakage inductance between the primary w-gding 7
the secondary w nding 8, and err] is a groundi ng capacitance-of the
. ~circuit of Eig. 2 .a voltlage V

devel oped wiMding oftfi Btuck hensﬂrrﬂuhdlamecdﬁaﬁamﬂdﬁ}rg, 5?»21 wmﬁr@h ‘SWas open is given

by the bed:tlﬁyMg]gOdelO formula-(1); ri: (1). where. [er r] . sean
period 15 F;gt Zé[aqgstartl equlvalenlt crrcurzhc;f dggn 1,in. w;l(;zh S“;dcci;reasgondsltglthi :

¢ L )y arn 1 cqulivalen
15 [ esr]- (Ao @Jfﬁ erreofﬂrrenr&ucaﬁd Slo dEneWtibn Joks PHAIRE angtgl ar

f requenci dfdyé an& tﬁﬁ;&ﬁﬁnﬁwﬁdiﬁg 7 @fithe ﬂy\ba‘c trdflformer & C, e@rapaids i ng a 3

f undament abthfn !anceftb?@eﬁmrréyl- ﬁdﬂ [eakag: ﬂ@sé’ﬁt‘ﬁ tltfw ni c “20 angul ar
frequency:; “"[‘m‘l‘(‘lﬂ : §€ %Igs{:li%fﬁ:ﬁt £ V\/nen [err]
sati gpies: ﬁbﬂs ?%g‘m'\{?n & 8p issgwan oy | Ngi Ng
(TPl uring the scan perrod Lerr] .- o (2)
fbeack period 25°N "2k +'1, wherek=1 2, 3,... In the
formula (2), V\,hen N, -3, B"ts |1s ar@]‘ erred 0gas (ﬁh rd- order tunr ng, and
when N =5, it i's rd€erro] x?(‘F‘jho?dﬁer :]ng Sinlarly, it is
referred to as an Nt h-order. tunr ng dependi ng -on- the nunmber of ‘N. For each
order, thewwerghitude of-30 . ~ .[err] changes dependr ng on:a ratio of [err].
For exarrple when-[err] -="12 ['err] and 14 [err] 30" (1t 1s-assuned that a
hori zont al - reaetrsFWflaérrod is 63.5 [err]) the nagnrtudes, .of [err] for

t he rgspectrve ordenszare shomn |n Table below 3

1,573%808 - HiTten o= S '3 TABLE I [err] Nuttber of
order N. S [err]‘—s12 [err] E'j [err] = 14 [err] 3 2.79
2.75 5 . 4. 62 U & 56 7. 6 45" s 5.35
9 4852t 2 . "8/16 11 .. 10,20 - 9.97 113
11. 97 SR & Y 78BT§ i's seenfromtheforrrula(l) that aratio of he

f undanent al nBonen[ to [he har moni ¢ coenponent. of the out put [err] |st
equal, to [erF

1ds —aE-s"u’g%‘antr ally. constant- vaI ue deternm ned
dependr ng on the nun‘%ér of or det* of -tuni-ng as -seen 5 fromthe Table 1.
As for the output. waveform for the 3rd, 7th and 1ith order: 5 tunings, the
[err] wavef ormzencl_u.d.é._c.entral convexes as shown in.Fig. 3(a) (which shows
the 3rd order tuni n@)CLy(hrIe for ‘the 5th, 9th and 13th order tuni ngs, the
wavef or ms |nc ude oG congave o A c {l ﬁ% ich shows the
5th gpder THH i%tzdrm@ 5 ﬁmmﬂ‘b prfa%rngm a5 oEmies.

the 10 caAgpddrifreq ﬁen‘c e ghedivieein ap tta Frorii©tuding @ieokyOthht Wh | ati on are

expl ai ned satfsfig th@%@!{)wma@ormhb\,@) \!im'q:)bltls Watt@fmlm’mr fngrrmglhtevtﬂtade order tuning
and Fig. 3“(’5‘)““ hs segperiod

16Tr

T n™ -

25 where Tri flyback period = - ° : T ’ - o ‘35
N: 2k + |, where k =1, 2, 3, .
In the formula 2), when N = 3 it is referred toas a- thrrd-order tumng, and
when N = §, it isreferred to as a fifth-order tuning. Similarly, it is referred to asan
Nth-order tunirig depending on the number of N. For each order, the magnitude of _
30 p/a changes depending on a ratio of T/T,. For example, when T, = 12 us and: 4 us, 30
(it is assumed that a horizontal repetition period is 63.5 ,us) the magmtudes of p/a
for the respectlve orders are shown in Table l below



wavefornms for the 5th order tuning. As is apparent fromthe conparison of
the waveforns, the 5th order tuning waveformis broader than the 3rd order

tuning waveform As a result, it is apparent that when | oaded the 5th order

tumrng present 15 w der di ode conduction angle than the 3rd order
tuni ng and hence better high 15 voltage regul ation. Thus, the 5th or 9t
or der—t uni nghas been. frequently. adopted to i nprove the regul_ ation. -
However, as seen fromFig. 3(b), since the waveforminvol ves doubl e peal

a large voltagesvariation is observed in a small current region until the”

doubl e peeks 20 are clipped off as shown in Fig: 4. _ :
20 Since th® circuit configuration of !5738081 has a drawback of |arge=High
vol tage variation as descri bed above, ]approaches ‘to reduce the hi gh

vol tage vari ati on have been “pr oposed T ose i ncl ude .a method of stabilizing. '
a high vol tage by ‘changi he— - - - ance wi'th the .
variation in high voltagpk |oad, 25| usi nd’a satur abl d- reactor, a nethod
for changing a D. C. powef 1‘@%}3@0} i 25 3c rdﬂnce ith the j'\"/ari ation
in the high vol tage | oad] %48 a ne hod &?“éonrpr Sing '3 blleeder- resistor
following a high voltage|rectyfier] Fig@.m95 shcws a.75i reuift confi guration
whi ch; reduces the high vpltage var|ation by iflserting-a Hl eeder resistor.

10 following to a high vltade: dioje I4r§2th|s circitt, 'af30 o
satisfactory result is obtai n,ed on
passed 30 through the b
Referring to Fig; 6, ac

=]

? a ccnsta6n§ currlent is always
eeder res stor 0 tofclip off tHe doubl e peaks.
rve oA shoys - asmgul atli on-&tar-actjeri sti c.. V\/nen no

bl eeder resistor is insefted and ajcurve B shdws & regul tion )
characteristic when the Bl eetler re$ist®2010 i insefted.. |However  .when the
bl eeder resistor 10 is i serbed as shoynyi n Fijgur g - -an 35 - ad.di tional

current other than a CRT ar riesi stor 10™ 35

e &Jf‘]‘wi@ ngﬁaaaﬁ oﬁﬁéﬁﬁ?aﬁﬁeﬁ&?@onﬂi@néd@?ﬂ bl eeder

resistor 10 and ut V& dnd Qs a substadidilg. i on,
because the reSl&hﬁﬁnUv&luSﬂ&Bﬂﬂh divgam th heumb vrsllet msmmen and the
ground, it Stust feem bist ek L T osl Ut 39( foaﬁdf% owm 213( Be
paid for the ins} ‘a¥s{h3‘ﬁ3 a" f ‘ﬂfvyhﬂe“rﬂﬂ. FOh oth andil Surkirizs, rm; ur aI I y.
nore expensive & o?tﬁssm 18l concaves as shown in Fig. 3(b) (whllesHOWS the Sin obj ect
of the present |mentunmg) thvprta:lmgdé\ea3rﬂn ) S\!bIOF é“ Bgfeds ‘P‘GH“P iy a? is

sinple fn Nrcumonu:@mop g P‘PW né&% £ t he'hi gh
vol tage regul ati m %ﬁﬁb’ﬁﬁﬁg §‘% orde ntQ'fo mp @ sayoémaar at us.

It is another Ob&vﬁﬁtonﬁ tlliehﬁh lafd%smtnglww&‘mtm Brbrdienie avtldesrdaorldclgﬂunmz)l tage
generator 45 waveforic A samemiteis Sagpazent ﬂ;‘abgiheﬂdgﬂﬂl‘:‘i !hat5'ih o EAiEe Bl dur |
an t etie %8

diodey; nduct n angle t rd order tuning a
zhf efgs Ins ngfll (r)g Cmdera ro on T y e 5th or 9th order tunin 5has been frequently adopted 573

é’ |spI ay apparatus. The prshient o nventlon
provid a high v mag@egssweﬂkm Figo¥(b)asifeie Thecwayplorms inyolvesalo %F’Lg out’ put
ci rcui 2| ncl udi nigres veltige (5{ ntﬂebﬁ dfﬂcﬁfs“gﬂﬁlé‘rf%{’ﬁr%@“é‘“‘f"lt%da"é‘ {:’6 e dugg

a retrace p8ri oda’6f°|'PRZ E}é oﬁﬁoff Fiy RaGKa E{aaﬂa%icfbf mage hih.voltagBaVi ng
1'15@51

pri mary and seco@aﬁyn éMd [ médy@pproiiedtp raiacet kgepradla;@n a
5 vol tage sound mepreersp osd] Th eum:tud annetipch fstabﬂrl?éf!stﬁ (r)‘(gd Erbgwt for

rectifying the st daé‘éf‘f’ & e n ade iSps
generated &nd su déﬂﬁa gg». :tflﬁ theh ﬁeatagarfyd dﬁpﬁﬂd@bﬁofabﬁreaum i on
circuit connect eg pleBde r&s@tdr allovingraeiigh vmtaga rectifier. -of t he pr| maaé wi:ndi ng

sai d flyback transfBignfeshows helr‘:ll(i} configu °t';age
cowce of e 11 BTGt Cins S ﬁ"?ﬁg%pmu. -

bei ng “desi gried t QME AePfRsidtor 1080 mmbﬂomimmmﬁeﬂ'ingtt €ighé gh vol't age
st epped- up fIybaed(rv@uIsmsme@anbrocliataatetlsw wixen blegfder nqgistpris inss:

wavef %r mof the h!"'ghB\ﬁb? mlj is m lgil s‘hoalr'%n fl%ﬁ%%g 4 nvention
al so providgs a ° adféf-r lgfenaﬂ h the ble fesiSton @l a 35 -
hori zont al out putresgm;,gmlapow /R whvve Roifia stdmeloceebbed ensigtontd ng 15 a

fl yback pul se dumhd§..ds t‘hetmmmsxd ef th@dﬂabfvoliaa‘? aziéwpa begausg ‘hegé d%{#%\

t r ansf or mer haV| ﬁ " 'f*rh?t 1en re@m& L‘f‘rﬁﬂla‘ég“éhw“ bR ai d
flyback pul ge, tu 1 (ﬂﬁ @,\@;V@gm sd R8&Jle.t WO parts connect ed4on
series; a vol tage sgug e@ ija&I’(glth ph@seaainde ibh map vide adhlghg'oltaxergenﬁtri‘-tf) I ng
circuit for recti lrtlﬂdems:ure Gt!tﬁ tma“dsf:f"glﬁ E@ ve ar;g |t @fya D. C.
voltage to a CRTY mer gﬁéﬁﬁgﬁitmn to provnde gﬁggl ﬁérﬂﬂr circuit -

connect ed iy ser 'vﬁl%hw?p u\‘@h MaB6HEérRrateddduring tﬁWsEahhpd’ig!ddﬁva ce a&ﬁd
I nternmedi ate said parts of sal d primary w nding of said flyback



transforner, said attenuation circuit attenuating the harnonic conponent in
a high voltage output waveform of said flyback transforner to flatten the
top of the 25 retrace pul se waveform of the high voltage output.

25 Preferred enbodi nents of the present Invention are now descripbed 1 n
conjunction with the drawi ngs. Fig. 7 shows curves illustrating the -
rel ati on between the fundanental wave and .t he, harnoni c waves fo\/expl ai ning
t he z ature of the present invention. For the (4k 30 + 1)t h order

t uni uch as 5th, 9th or 13th order tuning, the phase of the. 30~

fun nt al wave IS opp05|te to that o, t he harnoni c wave at the cenvtr of
t he oht pe—w A out) ith @& _center
concave, thetethe hrmelvvmset:hr ERar@ekaywmak'atuShe magni t ude of the har moni ¢
wave. Fig. 7 o;%m ) al e mr mg § thighsyel taayeénerttel] BTF ig. 7, P
represents asf abﬁ)p age aregh: Mﬂfi% ﬁi(%l ﬁr ?oﬁ#;%harrmmc
conponerst . Ah:avheem'l ai'y)lah o hdaryTwi rﬂmgs for Sstep: Sdii’dl e gand [grr]
given in thev Sﬂ@“ dc R;lsm glq? lme\h llmazzecafvdlgamdwefmrwnﬁ'mge is '

obser ved. Fi' %‘i‘f&gﬁd ﬁg fgdvol t age
tH

th
goneravor of polty G i Fen e s R Vo
at t enual@i on swmchlugtdeﬂdelanmme voltagaorsmcﬂe t 161 fiybackefans ﬁimaerkaxa primary

wi nding 7 fat&“ ER““t t° ttenyat thﬂbargs&%rcom to att enuat e
har moni ¢ con&;ﬁ;gé'ﬁ,& fh: ré‘fdlégg i SLhigP 8 &F‘itrs‘f‘? ¥n the out put
wavef or m shown Tha ﬁb@nt Neﬂﬁﬁﬁl’aﬁ agenernﬁe.utoatal QRT' s inproved.
Fig 9 sows @nmﬂmsllathoomlrlal gupatcnrglnt mﬂuanﬁzpsm mgd@i‘dmﬁdlgamiur@f t has

at.t enuati on ack p ontgd scan; a flyback transformer

R T T R PR e

circuit_ of rgls ng stuGSprthﬁr \h&&lng hreifying) ﬂﬂ:ﬁlit(ﬂcﬂ' rédtifyinll th ped is, an LCR
par al | 20 CI r pnlsgnmf I!QJt artalal ERT; embnafmeem'y rdcpnntientncl uao ng an

i nduct or gﬁm"ﬁfﬁgﬁ‘%ﬁfm s Wit ‘Q%:B%;C H’htn paral | el
d'aﬂeﬁﬁflbleéir att?nulét rﬁ ‘:il dmg&o sat{ Mﬁﬁggd' ng 7 of the

thereto, iIs g&idfoeadr

flyback t rantgﬂt@gerrgutplﬁ \mvd‘otlhl@f Baifh Giylarck transfornﬁﬂ ttsﬂatr.ﬂnythe dreof tenl ni ng
porti ofs of 'teHéf,e t ehghl"@“%&é’ﬁ‘]?% | to those of Fig -1 akd
desi gnat ed bypfHa; em emgb e REPstts m""l"}‘t°ﬁa§° ngw %'th‘?ﬁirf that the #

i nduct ance of H’i@ 7Islikdﬂ@tuﬁ)és 1ﬂﬂstrhﬁtg[t1&rr51}atloriH&ﬁve@ﬁi&aﬁdnﬁﬁﬂ&@dQ'ﬁvetalﬂ@ CapaCI tor 12
i's Co n ttheh mohiswayes forgkplaihiog the Sdatirgef tllawrcs;ntmeemudneF&Bhe (4k circuit '

par anet rs agné u,a,%?f tgfg%g%ﬁmf’ngﬁhﬁ Cer 4 %[F th"li?q Ey Lo® i% «55

appr oxi mat el ghigel o Gt Wi rﬁarﬁé gy WL, 10 shovs
i mpedance ch'.amme,ethe dépitic of whick blangdktwi!huhﬁ mmltaderafuhé hakfonit IWaWhI ch a curve.c

shows ap i nfagdibese Gy fyrglatien foxth éthGFdef haingdn Figs dPanpreseats a eatiotof conpy j si ng
%ﬂ% &

t %onm &e Ent % ?ﬁ?xs&%ﬁm@ic eggmel'leﬁpeda?ﬂ:

the i nduct orylshs
char act er i stdofica®¢ istdbeerte@S! St or 1 I nci pl'e of:- operﬁtlon of the
present i nvent iFim8 showsavhasix irantrwdflwathnrtefadmgenmnagecgen@ﬁoi:o the 10. |\/B.j o
portioqﬂof tﬂ'i?e‘ft %‘ﬁgg@w il ?‘l“F‘E% Eﬁqnéﬁtm i rip igonpo

f1ows {'hrougl u‘Jp Emlﬂ,ﬂlgf gl ‘fjﬁeéﬁn ‘i\‘%gt jlict or’ 1 and
t he capaci t(l:lharil&e xsniasrtt fdrhehdwﬂdivl(ﬂlg)ﬂ Agret emgl’iIOJSlta@@rtlon of the
current fl owse t‘) n‘lPNYedreS| stor: &? Therefore a-resistive loss i:s snall.
Conver g Iy, mt ,0 Eg aipt"l‘é‘f‘hea‘?‘ﬁ’ﬂﬁ‘i“‘é‘t‘E,flﬁli'er"é‘ﬁ't‘“"('f"err] 5

iy e
Corrponent ) OWEe iffereH fvlft%n ki ¥mbodinfRRt of F1359 and the prior art circuit of
1,573, 808 Flg I lies in that the attenuation circuit 10 that i ah IMPEER] pax@Rel re@shist or 13

resulting i ﬁ°'ap'lls&}€9§’ %@sl’%’l" csppasie Cibeu ledlot ap hP@CtOeslllsatndvae | oss, the
nar mons coftRHTL LR .%ﬁ?““ﬁitt T SRR bt gy Lo
conpare wt huﬁpll}eT dlﬁ ga,sneé;,lﬁkatlm t 1 of the *
concave in tahddeéign atﬂbwaweshm mferaneenhmcw as shown in Fi g so that the

votaie var [ AR i T e s e e ey
f 2

suppr egs ed. ciéult parameters arg selected suc?t l?l:lat% F ¥od gfaf'l)l %‘é 1‘; '

confi gur at | @pprofimatelyteqed] teahationie Rhgubir fiethe nwpwto shaweiﬁtpbmcﬁl ml ar to

Fig. 9. In FEpagacteristics the @renyatien gircuit Waisrwhishpgutvi eshio@s pambdaet:e resonance
ci rouit i ncf} t“@ﬁ's%ipi’mﬁcf"ﬁ"“afai&%‘ (e At g o

[ eSONAGEE | LURKIEGHopsRioR of HEDELA e ook 5&&3&4@ né ncy,eoand the
10 r esi Figor101Mgan pestios dofi- thesarnﬂaﬁenwtethgtnlhne fRAcy ldfrenk2(e | S connect edi

in series bg&é RRQEANt) ﬂwsttthi gth th ?lrfw g\sﬁrﬁmgﬂba%uftwlansforner 6
o
and the B p gnt mﬁg in efo \% l?l?il \fersé mce the
resonagge faagaj@soyticaf o ﬁld'uﬁ'b‘tht |c3m 5 floWsitifz 0 tese

har noni c. frequency, the har noni ¢ Ci rcw t (



conponent) resonances in the LCR circuit, which then exhibits a high
| npedance 15 and | argely attenuates the harnonic current by the
resistor 13. On the other hand, 15 the fundanental current (a conponent)

flows through the | ow i rrpedance inductor L and hence it is not
substantial |y attenuated. As a result, 'tFé& harfoni c conponent [err] of the
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