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A nshovelape power supply 1s prosaadad. Thee Tnghe vollaope
pvser supply wchiiles aeeli-sie cincm . nnies hich oupnis o
mamal waltaze that decicascs cxponentialhy a: rime clapaes
sl conrerri the palural volloge andes o Fevced vollage Loy
# prebeierminedd seule 10 Lo coahle siwnal 35 apphiod, 8 con-
troller which scmpancs che natral velaes curpot foom the
soft-gtart cirewut neut witll o refersnce woltape and outputs 2
condrel signal. il a cenveri ng nmitschiclsleloys soepuning
4 limal vollage during o lirsl proedaiemomed dme peried and
cunputs the fina, welmps, which produally werenzes o3 Tlne
elapsos avcarcing oo e cesnenal signal.
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1
HIGHVOTTAGE POWER SUPPTY HAFTNAG: A
SOFT-5TART CTROCIAT

CROZSR-RR-REFMCE TOYRRT.AT=N
APFLICATTO

T3 applivatiom sl aeionty o Kuecean Puteo Apphi-
cativn M 20000285854, Dol in dhe bormean oceTlectoal B oags-
ey Ofics om Mar 23, 20000 1w disclosure of wloch s
wmeorporatec] hers by retarence,

[ RACICILCLIN T

L. Eicld

Apevts ul he swenplary eimbecimente relue oo ligh
wvarllage poweer s pply. arnlnwore pariicularly, woa beaboeslage
poweeT supply which soll-sians when a high wolisoe 1w
aaplicd.

2 Desenption o o Belonsd A

Wity the develspment of elecionic wehneloey, ooz
power gapplics have coeeeed,

1T poseer supply 15 2 dovice sl supplics poeseer % an
axlermal cocull oor s Leadd, and o may dacEse e el
et i the pomeor supplicd to e cxternal cieemt chanpes
drosticaly ra shertapoensd ol e,

Theateee prellen oy hoeenne nione serous 10 e oo -
supply provides » lush welaps raagings from several kilosolrs
totens of kilewsalte, Lor exarple, deivicn a Carlvon Mana 1uke
(CNT; ek Rube al we TOTD TW rogiircs bens o7 kiloves.
Aurgorchonly, 12 ordar not w0 danapes tae Ul backliohr, the
pomer gapply neade to haves o sofr-anart s,

Trthe relaid . o sell=star Gt is nee Teeeed b nechane-
inu & capacibor bul this maethod ‘s nol appropriate 0w hich
waltaee powear mpely. Lheiedare. o soft-stam cirnt wlush
can b sl o Bagh volme peoe o surply 35 regainsl.

SLUAMARY

Avpevts ol the vmemplary cinbeciments naluie foow g
sl ol supply s hich i sel-sr when o el wal-
ang i applied,

A ke woltaps power sopple aecosding ta oa exemplacy
¢ athadirment, 1 wluslos s snlL-sern G ot wlichonpois o
Al voltaoe that decreases cxpoccatially a3 tims clapscs
aad correerts the notaeal veltane o o fanced woltips havias
o predeenwined scule 10 an enghle signa woopliad, @ oone-
troller which comprares the cutput vol g wich g relurence
waltezs and ovtputs » contro. srannl, ool o convearting nnit
which delay: surmmtine a fpal waltaee dJuing a predeter-
mingl time pericd amd oulpos o linal wolitage tkal gradoully
ersages as tune elapses accopding to the conwal sienal

The conteodler max output o santeol sicnal whese value 12
S0t he wee coepul e the o llssn citcud., umil
awceeds the relerenes wollane, and ongpal o conbml gl
whoze duts satio eraduslly increases a8 the mwput solape

revoines Tower than the relerence vellape.

Thue sall-sLarLetrenLumibmiy e lide a deivimg unit wehich
aaplies o driwing voltone aceordico to The enable sipnal. a
woiirging atd discharzing unit wlich chirees ordischiages oo
cowray sLoring clenenl i the deivimg vallage =appliol and o
viallaes divilcr wooch oulpuls disiibued voliaee seeordrg
L wlierzing oo disclioplieg opertion,

1T i wrcl e inelucdhs s transtster, aod s cogble
sing ] mers b wpplicd Lthroweh o doivime mesisor eoncee izd
divectly e (et teninal L the tonstsion, te driviog volape
reay Lo applicd i soveod errcoad el The weussior ene code
of hecherring anil cischareing ool may be connested 1o o

£l

.

an

Al

L8

2

thirel temminad a e rrangizlor, and the dnvine voliage meay e
applicd o e el Lerneanal accanding 1o senmissien nl e
vnalle =ignul.

T the chameimaand ciee g ing umil, omeonc sl copaei or
e e conneeted n the e lemevimed el the trmsister, e
uther oo o vhe cypeanor mey e comesed wea Gest ooy,
o e ol thee Host node o Teconnactod to e other cod ol
dohuging reststor i bl ene end s corneeied e groand
und sne gl ol e apasor may by comueseled w e et
end of adischargiag 1esistor in which ere and 18 connscted To
HE ATV

The woliee diviiler o inclode o seconmd b, sl 1l
second wods moy ke connsetad ooae end of o fsr resistor,
the oilier enrl ol the Tl resister may e counnecie] woan
vl el el e coneering miit, Qe secomel noce may
bie conreeted o the ocher end of o second ression one end of
the second resiitor may be conoectad to the cound, the
sevund e mar b o mesied we o cathode al o dhiele, an
anode ol The divde may he somneeledio G olhar ordela hind
reglamoal, one 2nd oftihe thurd eesistor oy be conaected to the
vther ened el e copecitier mh e edher cond af the charing
reatabor, amdd the weeond wes ke moay he comnested e crdol”
the comtrolle:.

Thie diende iy cut ol gleciric surcent Verwdeee Toon the
eieaircd oede D b Tesn nede,

Aol el U Imal wollagre may b Loomearss pos porlion
w e provuct ul the capaciticns ol e vapicito: amd e
chargimg rasishir,

Acvalirre ol an ool lemmmal of Ths comverlg umil sy
b ca e ulinten Basend o lillew e eguation:

D L 5o Aol

¥ 1

e . H -
R_HI tll-'.-"ﬁ_;' - F1T '.-':-l_ A _:'|"_|1-_|' IR 7 L o
e

o the equation, Your represents a weltmpe of an ourpar
Lminal o coomatting il ¥el represenls o
wiv e, R memasenis o cleggne revistor OA raprsenls
capacitance, Ye represerts o CrRenn volape, Ko represents o
lival rosisan, Rs neprosenls o sosond resisier, and By repre-
1= 0 Thinl res’shor,

L'he pradetecaained rune T, may te calenlated based on
lisllerve iz ogpuativug:

raloremae:

L}

Tarne T, Trom when The Tal volboge 3w solpob Tor Lhe Dind
Time o ®en the fiaal voltooe is somuatad may be caloalated
b v Tollesaing cquation:

In tae evuaticn, Vdiode represents valinpe of o chads
THRIEE DS RITTON £ LT THE A TGS

Lhe gbioer arlior obey aspets of the prescnl diselosun:
wil be miore appurent by dedserlbios cerliin esenplury
cinbodiroen s sl relerense o e accomparying drawings.
m &k
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FIG 1 is & high wolire pevacs supphy recording e osn
exaimylery embacivwen;

TTE s letailod vicw ol the sl sl civcui. mmitin TTL
1

TIELF i o vl providad to eaplaie dwe cenbnsTlorae T
Tindetail;

TR dA o A0 are vicws movvisled by esplain the epeuliom
el e conteoller, and

TTEE A e 507 are views asimiing o walinge el wch
rizatle el Lhe present Iigh worltawee o sopply.

THETA D THARCRIPTITON O T
PRI ALY EMIEBCCHMEN TS

Carain wcwralacy crehodiments ane descrbed o proese:
detail beleay with referanes mo the aecocapaning drasinos.

Inthe tollewriee deseriptio, like drawing reference mnes-
atls e usend Jor the ke elercents, even Ly dillerent draveings.
‘Lhe marters definec o thes descripticn, such as decalad con-
atretion andl elements. are pivsadead 6 azsiat ina counprehen-
aive understandiop ot execaplacy ithodimens. [lowesyer,
excrnplery cmbodimenrs can by practiced wihoeat those spe-
cifically defined marters Alao, well-knowmn fonctions o: con-
atretions are net describad o detal sineethey would chactre
Lhe apsplincetion witk, woevesso y Jetiil.

FI5e 1 as & high wolimge poses sopply secordimg e an
excinplery erabodimenl Felerigr w FLG 1 vhe hivlvelage
provvrer supply 100 vomprises & scll-stirl cheait o T o
wontroller T and a cocverting wnt 1300

L am el he sizmal i5 applusd, toesoli- st mel DI oo
o midura] voltee wlnich devrsases exponettiolly os Ui
elapaas und cooverts The natuu] vollape o a foreed velape
bawing 4 procdetcrmmesd sca e,

Lhecnable signal is a sipnal thetdrives the sefr-stars cienit
wral THY Fecnoples ol the enable stznal oy 1wclude o 3%
dinecl wolam: 1o addilon, the bl sipnal may e g spmal
that driwzs the cantroller 120 widel will e spplamad e

1o ratowal weltapz wiay beoa vallage wlich dasrcuses
axprne bl as vime moes iy, moad ihe v viLge iy be
awaltaer whch hos o canstam valhae repaidbess of passase of
time

The conitraller T2 compares @ calige vupot Trome the
saft-start cienit ot 110wita refencnee voltase and surmms
a coutrel sipnal,

Apccilical Ty, 1M he vl aupot Trorm e sult-<tan ¢ el
L 1140 34 i er Than the relorence wolinge vme’). the oon-
teoller 120 autpute o soemmol sipnal of P Althemat saly, if
the wnltape ooatpit thoon The soft-stout circnit nait 1L s Josee:
tham e e lerence virlinge (%), Thecomrndlar 1200mipus g
conrmal sipnal haviog o predetermined value Lhat iz, the
coarialler 120 may outpat a contend sipnal whose dots iatio
okl ly incircases s Lhe wollagz entput Trems tha sol-sLm
cirenibunil THE gels Tveeer than The relemenee wollage (el

The coavert.oo it 130 d=layvs the cazput of atiaal volape
Tor apredstennined ting peiod aueecrding wea contrel signul
aantprat from e cotnaller T and aulpels the Gnal volage
which Inereases a8 Time @o2s I e correcting unie 120 may
e Tudde o | 202-THT cowwerler,

The prosLeterm e L ime perioclamd the me oo wlen the
(imal wioltaEe s owpul Beobe Grst o 12 when the fnasl
wallagzer i silurted o be adjusied acconding we the vadue ol
2 eleament ineluded fo e soli-slod ciecwt unat 110 sd the
refimenae vollgas el

Accurdinely, the present Lzl solluge poseer supply 100
wlnels L o relutively sinple vonliguraticn ruey perkinm o
sall-siart m higl wolt e o hihe savime cosy,

£l

an

o

Al

The present high valiams peacer supple T ma ke sapplicd
Lo v rie s v iees 1 varenns Nolds soch s o nelovisin andd un
Image knming appuraics,. The present high viellage e
wipply T rmay alwe e usalio drive a CWT FBacklight e un
16121,

T 1 lHustrawes the sall-sta Gt umit 1760 which
ncludes bl resisior T and a gecond resigior TR 5 bl e
siall-start et wnat TH ey Inclode ather couraocents Qa
s TirsL et s | ard e secand nesister 5],

T Xisacletile b vics ol e sol-sar circoil weatan TR
1. Relerriog 1 FIGL 2, e sull sticrl vircud! 200 coinpeises
dervaig wit I e clerpeane ol diecharzing anie 220, ool o
iy L L wicder 2300

Thedriwinpunic 21htay apply o delving voltane accoeding
L s enadbie signal. Speciloally e driviog woit 200 oy
vonriss a et stee O a devang puoseer O, and sodovang
ceslamal (L.

Carexample, the transistoc (L) may be an BIPN-tepe ran-
sislor Do thas exeruplery enbodinwent Eeioe, e rinsdstios ()
15 assnmed to be an b N -vpe tensistor, Llowever, Tae tron-
sistor oy be a CMMIF-tepe ceansistor ar s RO tYpe Tranis-
Tl

Lhe deiwing povecr €90 maw be a dipeet voltans sousee

Lhe dyving resiztar (b0 oy be o bose resismor of the
tranzizlor (L) sl perfnmes 4 [unelion [or proteciing e -
sislor (17 a8 dn cxlermal sienal mocwble sivmali s applcl

Lhe baze ot the transistor €17 itkar s, o fivs rormunal ) may
be commesled 1ooone encl ol the daving resistase (REL e
collucor al e iransi=lor £ 1) (thal 15, u soecoz] Krmunal) mwy
b ommeetedd woche deby s e S, sl Aot ol tw
vrmaialor (T [That is. s thind lerminal] may he commected
v mole ol the chargie s and dizehuvging i, 2200w hich will
b cxplained Jater (thal 15, 0 nocls bolasen o capacitar 1)
und o chscleanding restswr i T

Chmee a drving vollage 5 applicd, The charging wad dis-
chargimg unil 220 may change vedliselamne unoenergy slosmng
clorenl, The energy st elemen may ke realisas) as ol
Tt e copacit s Spec oy, e chaneing ansldhscharding
' D 220 may inelede o chaviging resisor (Rl s oapusi or
(0000, und a diwcherwiing sdsor 1)

The clawime me<iswr (Roio the capaciter (il aml il
chiachaming reaistor (R of e charpine and dsclarens nmre
220 congutute 9 ¢losed Joop, and the charzing and the dis-
cliarging unis 2200 mae rperie as o sor ol y hub-poss Niier
[ TPT 1 when Lhe v lluge o e chargingg resiswer (Rd]i- mcu-
sured Llere, the node kersreen the charning resistor Cd1 o
the codacitar 19°d) may be the first node.

Cme end o the capaciue §Cd) is cemmecled i the emiteral”
the trensistoe (L) aad the ocher snd of the capacitor is con-
nected o the firs nowde (that iz, the cther &nd ot'the charaing
restsLoT (Hd).

O el ol The chanzimge resiskwe CRdy s comnected Lo e
arcund, and the other end of the charcing resisaor 112d) is
vonnesled Lo e (et nods (a6 e oler ewd ol e
capasciler [Tl

e end o the discharzinp resistn: (5a) i eonoected t the
preual, i e other end ol e disclicgin: resistor (o) s
conneelsd iy one end ol The eapacilo (Ol

Lhe woaltags divider 230 muay outpul o cistobais] vollagne
ikccording o chargicp or dischentiay e sollape, Spevili-
vallv, M visllage divider 230 il cdes e el neadaor (R g ).
Lhe seecir] Tessior sy, W thind pesstor s, dnd 8 diede

Chie end o e et resistor (L2 g is vonnesied o the sevond
il e Ui other cod el e lirst restsser [Ra ) is coamesied
1o b outpul lenminal of the comesaimes umil L3¢
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Chme emel ol the socomd rosisher dR4 05 commested o the
sl sl doe esther crel el e ool ressior (s is oon-
nacled L The secnmd o,

The czathede ol the dicsla iz eomeceied o Thae seeandnede,
sl Theanede sl e ciondes s commeeted s e e her cond s thie
thardd resistea TR o TTere, o dioche nowee b recTsed osodi e
in Tz gt and proevents anelectric cumment from Tosiqg
ke dueelaon ol e lirse anosle.

Chine cond al the thinl ressior J4e s ennmectad w e s
rizatle, il tho thoer wocd el e Lhinlresisor (R s comreciad
L e aoode ol die dode.

Ireseddigen e sevond nedss 15 covoey ted woong end ol the
contnller T20 (s, uninpul werinimli

Tlir 3 is & view provided oo explain the coommoller 1240
UG 1 an del, Relerang w T B0 e controller 30
wcTodes o Dot compaeedar 300 anda second vorcparator 320,
Lor cooreenienca af explanation, nnnecessary elements sre
ot ceacribed o K108 3.

1lee Jirst vounparator 310 ocludes o lirst amplilier 313 q.d
acapacitor 315

| hewoltape outpaut thoon the sott-arart cocenitwiit 10, 200

1y e applied o anenativeterninal ot the topaar ermioal ot

the fivs amplificr 313, The reforcnes veltage viedl may be
araplicd loa posdtvve tevrcdmal ol input kocsred ol the st

couphilier 313 The lestanaditicr 3173 compe e 1he vesltage nl’

both tormnals of the pot wrmanal ancd oofputs an crio:
sional ()0,

The socrrul comparanse 330 conupancs e error signc sl -
put froum the (s eompaator 210 w1hthe mmp sizngl of the
neaarive termunal of the npnt ternunal <f the second eom-
mrater ard oz g ol agnal (52

FICes d A 1o A8 are wivws mrivvisled v esplain the epeulion
of the sormwpaller, zod LGS, 84 to 52 are wiewrs Hhost-atian a
vulllge e Feuclineale p0 e prescol gl coliaee poseer suppl v
Thus pperation of the prosent hich velege Eower soppely
accobding Ta oo sxamplany embodurent sl ba described Lo
preater detz11 with, ceterence to UGS, 2 oo 502,

An enale #amal snchas e one lleshated in FTO 2 may
P appliesd 1o e bases ol e meesisior (T3 wia e driviae
resistor b)Y Accordinnlye the driving voltane |Ye| of the
enllaekyr ol the rnsisher [Ty may b applial b ke rsle
hatwern the eapacitor oCd) al tha chunane sod disehspgiae
unit 224 and the discharginn eeslstog (1Ka).

A such, 10 e drving, wollgee ol Qe drviag woit I3
reaplicd o he mode heascen Thes capaeilor e ol he ehe i
anul disclwreing andl 22000 1 dischareinge resis o CRa, te
drivis viltape wiey beoapatiod et liest nede.

Mitia leo e d=ivingg vollneee e Tis spplioed noCe lrsnodas,
But dwe wollrae docresses exponentally g8 describod with
relisnence te FIGE T s rewy e sonarmad ap as Cne oy
Ly etien |

LiqiaZan 1

ook L

Ll senend node wollams (%51 may e dared oo the
fivsr ooc e woltape Jf the fivst reststor (4 13 assumed to be
wdecal fo e el reststor (=0 Lor cocventencs ol wspla-
rezatieen s Thistraisl in THOL £ the sewnmml mode visllawe 5760
wmay b bz oo the fist nodls woltase Oyl

Since tae s nede valtane (%% decrasses ey ponantially
an fine clapres b secomd resle walige (71 mey also
decreasse capoocnially as tine clapsas,

Chn the otber hand, L s applied fo the second andz. the
et v oty may he culenTaied as Tollinas:

o

an

B

Al

b
Tha M Wy | L sition 2]
Voo = —p— Ttaf = HI’ ="

Sleres e livst eesdstor (a0 is Liahier thar the secuerd resis-
tor e (R iR Tor oenvenicoce o explanation, e sec-
pnil resdslar () 15 et o fe ket wy e hindesisaor
), wnel e volwme ol the dinde i diszemarced, 10 U Lics
nodevelta ge (VO ealeulated from the Lgquotion 1 s applied o
the liceeien 2, M lol ming Poativn 3 ey he shiainedi:

r [Rge.ativn 3]

ul A P IR B
Vidlll= 4 p

I an bl signad 2 gt o e soli-starl cinsut woat T
Tor Vhe Cst Ve 1ot $s, =R @l dws drivinge vollecis 5, e
Jirst wnle vollage 1Ya) miy be 5% wnd e secend wode
wer Lagee 80 roey b 2U8% 11 e nelisnonee sollage 3= 1 25%
the limsl snplifics 30X oulpuls 1 ooipal sieoal 745 whose
walue 07, the seoond noce voltase (%8 coorenscs wradu-
atlly s e vlapsce. Lo lirst wnplilier 313 o0 e cownoller
300 owenots the oot sigal 05 P lese v is 07 amil e
seeoned oods voltazs 1) becomes 1,23y L tads caan, the
sevowad oo vollas (Ve iy b anedural vollape.

Ay nesal, U cenlns] sigeal antpon o the concraller
Ik iz also o sipnal whose waae 307, and the fins] voltage
cm it Finam the corvaring vt 13000s also 07 as Donsteated 1
T 44,

Aceordmgly, as it mied in FIS. 84 ke delay lime T )
riaw be calonlered ag Lamarisa 4 nsing Lanation 3 i the oaze
wehore the s vl fage 3407

o [T amicn 4

LR R
My |

Chn the erher hand, twrs <ould e s gase o which the
secon] node velmps Mved should Fave a valae lowe: than
23N a8 thi e ichs wal e {378 o roses s (ne clapsos.
Heweever, the socond mode voltope 021 may o decraase
below the referance volmps (e, that 1s, 1.25%, bar the fivst
ainpliticr 1% Accoondinely, ax illosiraisl e TTOL ST, il
szcond mvde voltge (s b Trasd W the melermmes (Viel),
1 Z3%, after the celay nme €15, and oclus case, the voltape
maw ke a tored woltase,

Toreample, iU Nmsl e vollmde (300w 207 1enmei-
cally, the second roce voltape (el may be 1V, and thus
electric eneren: fows i the direction illustrat=d i e Y and
wvenbualTy 1o e wrenul Hangh the secomd mesdstor (Ty).
Accordimghe, The voltage ol he ol rerminal ol the e
anplitier Y3 increases. Az a result, as illustrated o Uler 415,
ibweantre] siwoal is cutpurs soch that e sigoa] oupot Jrnowzh
the socvanleomparator 30 hasa procletemmnsd doly vl

[11the tiest neds woltape 1300z 1Y, Ioseer than 2, as time
elapsies, theoretivally, e secend node veltage nay Te (5%
andd hus the vellaae of the oulpol wermiewsl o the Dt ampel-
fior 313 mersuses gt Ulusicatcd in BIC, 300, Acaorlimly,
duty matte el e conte] s o MG 40 beoomes litler
e e dute rataer ol The condrol sagread 1 110, 418

Cmothe ollwer band, the e L) fom when the Goal
izl 1 ol Lo the et line bowhew e linal volligs s
soiliwraled resy e caleulaled as Dguedien & beloss by applving
Equaton 5 whish perlorns < CL i e seeond node: 1 Equi-
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e 4 aned Frdmmning il the livsn resiaior (Rl 3 harher s
Ll senonsd mesizsior TR (Ras=Ky,

Vel Fam Tapaatca 3

[NTRR RS I |

Y disde monvbe disresardad i laquatioe G, and thus the tne
11 o when the Haad eollage D oooatpul Lor tae Jirst dnce Lo
whoen the Dl volGage 3w sxtnratad muay be adpasied by the
valoe of e charecing resisior Kot of e chyrmmng and dis-
woitrging wnit 220 id the cupacitoe el e capicitors (£7d7.

Aconrdinaly. cven Lhongh the iral vollage = nal oulpul in
e e 'L, o FXCG S, Lhe prsenl hizh vol g poaser supply
0 iy peclors sol-start in e e T, in which tie Jinal
vutllanger wronduslly Tncrcoses e e clapnes,

Avoording 1 osn exemplary cmbodiment of e prosal
bigh voltage powe: suppey 100, a s.0w lafe s o oeolse
prepaertio Lo ol nphication ol e s pactlance ol the capae-
Lo (O a1 shannng resislor (1w Uoos Che slews rale
mav be cesuly conteallod by chene s the capacimor (0d ) aad
e choneiog nesastor RA) value droclodsd e e soll-sarl
cireiiL unil 20k

L mellition, the proscut cxemplacy cabodimeor oo e biah
waltaze pover mpply 0 may eazily coomo] the sime 1, ay
Cunnging e velhies ol cloments inchuded 0 he soul-swar
et 200, the reforenes voltage Oveedy, and the deviag
waltaee (vah Moreover, the precert exemplary ambodumsant
el thz i v vl e presseer s pply T may porlunin sol-sLr
in hiw'y virlagge whils soving conls theanks o ils relatively
sunple confignration.

Alhww s Tee cxeinmlany crvbudinies baee bueen shiswn
arnilddesant st 3 wanld he wpprecizied by Thase skilled i the
a1 thar chanoes ray be rinde o thess exemplary ambaodi-
1ments: without depacting feom tae principles and aporit o the
inventiom, the soepe olwhich wolelinedin e el ome o theis
agquiralenis,

Wit is < laimed i3

1.3 higl veluge power suaply, coanprsing:

o aoft-arart <oenin nitw hish ontpats o ameal waltaec that
decreasss exponsnnially as time slosses and converts the
riturl vt dnmes o fonseld vl tage Teving, o predaeter-
minclscale iFan enalrle signal 3= apolicd;

a controller whick compnees the natural woltage ontput
Trouty the aott-marm arcwit uno with a setereccs wolape
arnil eripuls a comirol signal; anl

a carrrerung ueat wliek delaws surowtiing o final velooe
durinn a fiest predetertinad time perind ood cutpurs the
Mmal wollage, which gradoally ereases o5 e clapbes
secomding by Lhe combmol sigmal,

whereln the contronllerontpurs a eontre] sioaal whose waloe
i Al T vatural woltlage outpod Lhoan e soli-start
cimenibem b exeoeds the refernee vl snd ool o
coarnal siensl whose duts jatie acadually increnses as
e witwral voltigze becories lower than the relerence
vl g,

2, 'The hivh voltgee powst supply 45 clomed a1 elain 1,

wliersin e soll-stinrl dlncl unil, sopeses:

adrieg wnbwlinch applioe o drviog vollas sccieodug Lo
Ll cona e 3ipmals

o clening awd dischargiog wiol wlich clarges or Jis-
ehurgus are oy et sleanent 100 divingg welage
i rpplisad;, amd

hl

o

.
!

Al

L8

]
nowollame divider which oaalpms s lisiribakyl vollagne
ucenriling b the charging vrdisclarg e oporativne Nl
charging anc discharzing unil.

A The hiwh virlige poscer wupply s elamaed noelaim 2,
whorein the divime mn commnses:

i Lransislor inchsling ol veininal, o seoom] femmnna,

aned o Ihired Lernanals ansl

dretg nestator ceoey led trcseeies o the lrst erunnal ol

Lhes Irsnisisline

weliorein e enable signe T is appiasl dinooeds the dE3eine

resislor Lo the Jirsl terantoa] ol the racsisier,

welizrein e dietng, velape s applicd o e second werma-

redl s Ml rarsistsr,

wherein oe nade ot the charains and discharguin unit is

cunneied Lo loe Thonl el ol Le transtsioe and
wherem Lhe deivingg wolbge iz applicd o the Thire lzrmimal
ol L (eamsialor gocore1mg 1910 vosble s1enal

4. The higly woltape poeer supply s clatined tooclaim X
seheran the chargiog sod deaclareing aril comgnsse:

cEpaciioe
a charping resisnor, aud
wdischeriog nessloe
whirein g frs) end o0t capacitar is conmecteed 1@ lurd
wornn nal ef' the feansistor, and » soeondd cod otthe capag-
Lor 1 cemacbos] by lesl wede;

welierein o Nt cod ol choging resisior B ceanceied w
the first node, and & sorcnd ond of the charp g resiwor
18 eorviected tooa aromad, and

weliorein a lirst el ol e iscleirging nesistor 35 ononesied
sl fiver cod of the capacitor, and a socend cnd of the
chachaming resistor 1€ connected ta the ool
% Thae hiwh weltage porseer supple as clvimed Sooclaanm 4,
wahoream the visllige divider comprises:
a ficet regiztig,
a gecond resistor
a hivlres'snoe: sl
a cinde,
wherein a tirst end o2 the ficst cegistor s coanected to o
secored node, muil g seeond encl ol the Dimsl rasister is
ermmeshed 1 sm ool lenmingl alhe convering mir,

wherein a Jresend of tae second resitor is coonected to he
sacond o ansd aosecoad end ol the second nesastor s
ermmeehed oy e arromied |

wherein a cothode of the dicde Is cocnected o the second

veaduananesde ol e divde s connected o Giest aed ol
thes Uimehvasis e, ool w seceme enad sl rhe thivd rosasinr iy
commected 19 L sl oy, del

wharein e sevend pode 3w conmectod v a et end ol e

cormire T

G The hisrly soligm: power supply s cloimed o clam 5,
wehorean the divds provents slectic voarnent o, Cnon e
secured sl s T 1w e,

T Th histly woligm: power supply s cloimed o clam 5,
wherein a slew rte or'the finol voltps 1s In Jrserse pec portion
Lo el e e cupaciinee el The copaabor it o mesasenos
ol Lhe Shurg i s ior,

# "The hioh voltpes power supply 25 claimed o claim &,
shorein aealtaee el b vuipnt werind sl sl the comeerting nnic
T caleolenod haseslen Rl Towedimg wouslon:

T e e T
Vearlil = | L |:ﬁ'|_,-.._-
—_—_tes -

LR I ek W I PRI
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wheredn ol reprosont= U val s ol e sopeal aminal
ol e vonreertingd, uedl, ¥l represents the relemence
vinltugge, R reprosen iz o rasistance ol The changimg roedis-
e Ol vepresenls g cupacilznes o he capac o e
represe s Lhed Avieg voliee, R reproser o e sl
el e Tirst rosisner, B oropresents o resislanoe al e
sernnd resiglor, and B reprosanls o resislance ol the
thard resistor.
F 1T Tih st possear supply as cleimeld noelain 5,
wliorzin e ir prodeenmined frw penol s caleoTaiod
Based ou [olloeselng eguation:

Ty = Ramd

whoretn T, coprasenis T Nt predeienmined fme period,
Yool represcots the relerenee volluge, Rd neprosecte o
resistaines tl e chantine nosistee Cilorgpne<enls
caprcils e ol The capaciier, s Wi represents the di-
i vl
T The hiph walngs poseer supphe as clagmead welaim 5,
wlierein, lullewing the liril predetenningd me pericd, 0w
Nimal vl ineresces, dorimg g scoend prosdleierminesd ome
pariod, [rom « Lrst Inal voltgz: wod serond Dol vallas:
11 The Iigh velvaps power supply as Claiooed Tnoclaion T,
wherain the seoesl prodetermicwd tme poried 1= caleaaed
[psiszcd own Lo by mer v

Ty=Hd & I.'L .

wherein I, mepeesens the secnad predetsrmined time
prapiod, el represenia the melerenes wolege. Bl ropre-
sente o reslsrance of the chalp ne pecstor. il repressnms
a capacitanee ot the capacitoc. acd Ydiode cepresents a
walimge o7 Hhe diode,

120 A hivth vosliagme pevacer sapplye. semprizing

a sott-staut cucwit nnit which curpuss a namzal waliaze:

u codreller whiels compares e natou] solwge ootpal
v the <oll-a0r cirenit mit with g elerores vol ame
aad cuTputs a eontenl sienal. and

u coreartdng oIl whicl delay s suvauting o linal vielapme
chivingr a fivst pres et inesd e pemiod @ sopes the
[imal wvoltaee, which mrodoally peresscs s Lo clipaes
aweesrding b the contnol sipnal.

wheredn the nalial valvage decroies oupemantia by g
Lz wlapsas, sl

welierain the contnol lerotpats oeoutre] sieosal wlose waloe
i A T vetural vollze andpot Tron e sol-<or
ameuil vl | crcovds U releranee waegs, dod 2urams o
conrnal siznsl whose duty wotie acadvally 1ncrenses as
e atnral vcaltaee hesennes Tesweer than the relemence
wiallusz,

12, The lupgh woltge power supply as cloumsd mwelim 12,
wlierzin the sal-slart ciren oreL conreerts the sl vl
intn s hnsal el bewing o pralewsnmined seale 37 an
exble sianal 15 appli=d.

o

an

1
14 The high vellage poser supply 25 elaimed inelaim 12,
wlierein e sell-stint virswi vont coneeets Qe naturzl yollaoe
ity o forced sultoss hoving a predeterminsd scole if an
eible sl s apphicd
151 bigh voltape poweer supply as cliimedinoclinn 13
aiarem e safl-SLaTl Samceuil voil, cornprizes:
malrivin imitwhich applics o diving voliage acooding Lo
the analile sipnal:
cosrnny sl discharring gnin which chapes o dis-
vlaerzpes s cnergy steriog clerwend 1 the drvangs volloagos
I appled, and
woliage divider which oalpuos o bsribmled wollowns
ucenriling o the chargdng ordisclargrg eperativne Nl
clarzineg anc diseharoing ni
L6 The high vellage powcer supply a5 elaimed inelam 15
wicrem the dovimg unil comprisas;
i Lratsislor includiog i liesl wenmninal, wsevond el
suwaed o lind Lerredned s and
adrieing nestator o e I serics b sl crnuinal of
Lhe Lrinisdsloe
welierean os wrclde signed s appoed g the doviw
peaistor Lo e s bermingd o the macsisior,
whereln che delving, veltaee s applicd 1o the seeond worm-
vl ol thier trarusistier,
whirein ooy node: of 1l chunong snd dizschazing onil is
connested totae thurd wrminal of te eansistor, and
welierein e dioving, vielage s applicd o e third fevoanal
el e tramed s meciine o 1l enable sigiml
LT 1he bigh voltage powel supply a3 claimed i clajm 16,

wheren the charning and clischareing nnr sompe.ses:

AR A T [T

a charping resisnor, aud

a cdischarping resigtr:

welierein st cocd o e capaaor s connecied fo g hind
termimel e Fihe e sisher and g second end oFthe capas-
Tl i2 eonnected tooa fivet e

wherein a fizst end ot the charpin eesistor 15 connected
the sl rwle, il a0 scccslond e Cthe changime resisor
18 eorviected tooa aromad, and

wherein o first end ot the discharzing resistor s coanected
o he Tt ened ol Lhe capazilon, amd o ool ol el e
dizhareingr resiziw i mmer el by e el

18 The hich voltane powel supply as claumead inclaim 17.

wehorean the velape dividor cowpnses:

n livsl peRlslon

a secand resistor,

uhied resisoe; ard

it

weherein s Lrstoend o e Lrst resislor s conoecwed 1o
sacod node, wnd uosecoud and ol e Gl reststee 15
crntects] ks st ienminal althe comaeting nnic

weherein g s ool 20 L seeond resisior 1% coowwe led 1 dwe
savoad e, ansd o sevoad end ol the sovond nesseor s
L] e e o,

weherein a ek of dwe diods s coctweted 11 seeond
nede, an ancde of the diccle 15 connsctad 1o a first enclof
Lo Ui resas i ada socrmed el sl e Qnrd resisusrig
crnmastes] s e st voale, gl

wherein the second node s connectad to o fist end o the
cindreller



