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20 Berland et al., discloses an arrangement in which a pulse occurring
at the center of vertical trace is used for sensing the difference
between the sawtooth signal and a reference voltage and for
controlling the current source in accordance with such difference.
The level of the sawtooth signal is established at the center of
25 vertical trace at a magmtude that is equal to that of the reference
level. ’

In order to control the amplitude of the sawtooth
signal accurately, it may be desirable to sense the aforementioned
difference between the sawtooth signal and the reference voltage

30 at an instant that is significantly closer to the end of vertical trace
than to the center. The length of the vertical period may be
different for standard and nonstandard synchronizing signals.
The limit as to how close to the end of vertical trace such sensing
can occur is determined by the minimum required period of the

35 vertical sawtooth signal for the range of values of the required
vertical period.

A video display deflection apparatus, embodying an
aspect of the invention, includes a first capacitor. A current that
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generating a deflection current in the deflection winding that
20 varies in accordance with the sawtooth signal to form a raster on a
screen of a cathode ray tube. : |

The typical integrating capacitor of the vertical
sawtooth generator has a larger capacitance than cannot be
fabricated using integrated circuit (IC) fabrication technmique. It

25 may be desirable to fabricate the integrating capac1tor using the
IC fabrication technique.

In accordance with an aspect of the invention, a
current source that is controlled in a negative feedback manner is
applied to an integrating capacitor fabricated with the IC

30 fabrication technique to produce the sawtooth signal.
- FIGURES 1a, 1b and Ic illustrate, a vertical deflection
circuit, embodying an aspect of the invention; and
_ FIGURES 2a-2d. illustrate idealized waveforms of the
arrangement of FIGURE 1. |
35 - FIGURES 1a, 1b and Ic illustrate, partially in block
diagram form, a vertical deflection circuit, embodying an aspect of .
the invention that includes a sawtooth generator 100. A

synchronizing signal SYNC produced by, for example, a_video
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~the invention that includes a sawtooth generator 100. A synchroni zing

si gnal SYNC produced by, for exanple, a yideo -3 - detectg.n; of 3%714
tel evision receiver, not shown, that proeésses a television |gﬁ‘al ’
conforming to the NTSC standard, for exanple, is coupled to a vertical
timng generator 10. Generator 10 generates _a vertjcal rate pul se signal
VRESET, asdetestor i of @ celewisign gecaives,| APt Sheihs thatd PROSRSSSP s2i n FI GURES

la, 1b, 1ci@lefisian2€ignadi caiformig | @ thé NTSQ standdrdofor Ekdmplesi gnal

VRESET of FIGURE |la i's coupled. tpo a "set" input a Set - et flipn-flop 12
causi ng fl FBDPF tpoa y eE‘ﬂgﬂgé“E'c"éi eﬂﬁnewﬁéeg@enﬁi}}"'r&ﬁfoﬁﬁﬁe“&‘%‘?*’
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112a. adi .£dges Si s VRESE 3 CU{4, aty .t | -a given
verti clj trgziﬂ’éfairnf%?\%ﬂs ﬁ@ﬂ‘%‘ff‘? gﬁe%%@ﬁ g’tcar’aié%’. lgi gﬁ%ﬁ%@a S

coupl ed 't oindivate reimilar ritems oBafwictionsurrent switch 13. Imediately after
| eading edge LE, s 9najjsd \oan A2y RESEIMICPIGERE 180 Suple® 16 g Iséyr current.

| DRAMP to a junction term nal_ anlnt_egrétl ca@nclt r 14 that is
fabri cat edinBuh@fan Set-Begsat ifhip-Hopc bt caysangs H?‘E’Eo&i o e &ue. Current
| DRAVP i's REgigsiceCdrve uéﬁﬂg?%‘r toutpet @rof Epifiop OrY grroducds 4 hat is
controléed %3/ .a volta VRSLOPE 20 prodléfed |4er1 ?I gital -.to-a Ie?g DA
converk@r - ieadingeedeeiLE ofjam quipwt coptrel Sighl, 41 {ay afigﬂ&&% ed via a
bus BUS fr gigalsi VRESETeandr110a decar anr theesadrofla gimemmoerticalnatacy
control various adjustnment fupnctioen t s ' 3 S{ receiver
such as S- §H&Wﬁ€d&ﬁzlﬂﬁﬁtf’vﬁgﬁccagrfe&#%m..%ng}aciolﬁ?c# ggdé é@%eﬁ?&nal 18b
of integr ationgrodaperminal 13ai ef coupireent; swatehodBput Iomegdiateky| afteer 18
where a sa B s | g VI | B1 3 (ol af pL@s a retrace
portion %%Eoggg\%t’%bt sz}lg%}a LV ?fﬁﬁg?"‘%‘iﬁﬂ&z% .Term nal 18a of
capacik 8r rarpmtrlRBAME, tos acpupstion (teTingln | 8a: oh an APIRETAURSi nal of
anplifier FQpacit8rtpdfiah & Fubriedfed wshiY ainOfinteprating MM (ICY| GURE la
is al so COL{.B ed to a noninverting input termnal of a conparator 19 that
senses t he IRREACALAN | 19¥&AMP during portion RETRACE to determine an

Current IDRAMP is produced in a voltage-to-current

(V/I) converter 15 that is controlled by a voltage VRSLOPE

20 produced in a digital-to-analog (D/A) converter 16. The digital
data input to D/A converter 16 is supplied via a bus BUS from a
microprocessor 17. Microprocessor 17 may additionally control
various adjustment functfons, not shown, in the television receiver
such as S-shaping and East-West correction. A second end

25 terminal 18b of -integrating capacitor 14 is coupled to an output of
an amplifier 18 whete a sawtooth signal VRAMP is generated.
Current IDRAMP forms a retrace portion RETRACE of sawtooth
signal VRAMP of FIGURE 2b. Terminal 18a of capacitor 14 of
FIGURE 1a is coupled to an inverting input terminal of -amplifier

30 18 to form a current integrator.

Signal VRAMP of FIGURE 1a is also coupled to a
noninverting input terminal of a comparator 19 that senses the
level of signal VRAMP during portion RETRACE to determine an
end time of portion RETRACE of signal VRAMP. An inverting input

35 terminal of comparator 19 is coupled to a source of a D.C.
referénce voltage VLOW that -is generated in a manner discussed
later on. An output terminal 19a of comparator 19 is coupled via

an "OR" gate 20 to a "reset" input R of flip-flop 12. = _
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~end time of portion RETRACE of signal VRAMP. An inverting input 3 5

term nal of conparator 19 is coupled to source of a D.C rg,]l‘s;fe‘ur‘egg@'4
voltage VLON that is generated in a marmer di scussed |ater A .L]‘tput
term nal 19a of conparator 19 is coupled via an "OR' gate 20 to a "reset"”

I nput Rof flip-flop 12. When, _as a result_of rent #pS1 gnal
VRAMP ranps down and“éhql?ai&%aam%\lbloﬂﬁ%e?%&@ t’os%ﬁi %@%\l
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states and to produce, at outpu ] railing..edg 0 g a.
Thereafter‘,’o'_E'BgVéﬁf TMMQ?%dQEOSH?%B‘ fsmﬂﬁqcélbagc??ggeslﬂiz)yﬂgm trl ?h 13. A
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of thedigi.tal ta i nput t [ far Ldign e required
et acs s BRab 1. T iEréatiey. GERNCTORAMR 8 dBEGUbIA" fidil> 01
exanpl e, icapacitorr Adgbyeswitihnil3ar to that of FIGURE | a,. intended for
controlling a switchad ieshiedl Ge'dAlriOIDRANIE tis Hferaiiitibley!in
converter 15 may be programed to produce .cyrrent | f.a smaller
magni t ude amdanceclththavalnemF §hﬁ/a§1,glf?gr@?@nlm’l‘l?ﬁ@lf_ﬁ{é 15
| engt hengg@r%ﬁaow }f@)rbf)ﬂkwﬁﬂil:naiﬂﬁxei reqbieslitréifuce slopd vor Uengthe dfengt h of
portiQ controlTi.ng on=sw tched vertical deflection.
ci rcuil'R) suReruan mﬁ%ﬁﬁﬁ%ﬁm c\ﬁgmg Eor Colt fflon RETRACE of
signal VRAMransemett/Rindbarcao thet neflFIGIdREaHlag inoendeak far | contmpllingi t her a
swi tched or non-.2 .t gh L1C I [ | I &yt ' t hat
t he pul se i ﬁ‘P-’ﬂ%f’gsi"éﬁé‘Fﬁva%Qé?E‘%’ gh@%&% ﬁ{';i{ isgl%s dr?(ﬂ %%lg?]@%fﬁgeﬁengt h of
porti on RETRACHeopregmammedrapPpradusepcaniens IPRAMP of ansmallgr| i ng edge
of signal laS d shy, tehfal ial ibhERETRRACH¢s of not
being cri t%{@gﬁ'@gb 'llhs'fl%t ﬁg{ﬁI%R%ghé'engfat{lgsr bﬁgﬁgomi sY{égui red fﬁr -
pr ocedst nglengthennchsashavwn dad beeksmdime 49 nklG gﬂ%l bsyglatiye e the
simplifi edledgqﬁ%ﬁ%ﬂﬁ@nsmnml usRd\Gor @hitrdllinges ehvpawitatred f or

e

mode. s - verdcal deHelqy gircaty 3Bk s abot: A IR TR ' 6
than curr erdtrddeRpdRidrs RETRAEE ofhsigndl IVRAMEr of FIGUREf 2tz ican
made adaptable for operation with either a switched or non-

20 switched vertical deflection circuit.

Provided that the pulse width of signal VRESET of
FIGURE 1a is shorter than the length of portion RETRACE of signal
VRAMP, the precise timings of the trailing edge of signal VRESET
is, advantageously, not critical. The advantage of not being critical

25 is that timing generator 10 that is required for processing both
nonstandard and standard sync signal SYNC can be simplified.
Nonstandard sync signal SYNC might be received from, for '
example, a video tape recorder operating in a freeze-frame or still
picture mode. ' '

30 : A D.C. current. [URAMP that is substantially smaller
than current IDRAMP is produced in a V/I converter 21. After
trailing edge TE of signal 112a, current JTURAMP that is coupled to
terminal 18a of capacitor 14 charges capacitor 14 to produce a
ramping trace portion TRACE of sawtooth signal VRAMP of FIGURE

35 2b. The magnitude of current IURAMP of V/I converter 21 of
FIGURE 1la is controlled in an automatic gain control (AGC)
feedback loop by a voltage VAGC, developed across a capacitor 22.

Voltage VAGC controls converter 21 such that the more positive is
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trailing edge TE of signal 112a, current IURAMP that is coupled to term nal
18a.of capacitor 14 charges capacitor 14 to produce a rarrpl ng trace portion
TRACE of sawtooth signal VRAMP of FIGURE®B5 2b. The magni t ud®Coh 86,7dnt

| URAMP of V/I converter 21 of FIGURE la is controlled in an automatic gain

control (AGC) feedback |oop by a voltage VAGC, devel oped across a capaci t or

22. Vol tagevolmgb (010,18 (€} Eha:«smﬁélereus currentc lURAMR. heAnpA&Qottabe/e i s -5
- vol tage S cApIEH! P! coMPMBrrAgR OdaS b P Rwiici9 AGCSTR
S coupled acontro term ra a o ccordance. with an
aspect of the inventibh, acsogdanceacadhyran saspest Rl dhe ninventiona| signd ngs

ol se wdt ey TS fifuged S veliod s | gaRfaich 00LIoBETRTMOS o
oo, 51 neend G veneial dsaceasSiznal RGGSER Jeas,ar BWEE. BidinBias oe. o

si gnal AGCSEualatce uhe eleingtioIE, ﬁﬁgejxahgtb l ?1 l@oﬁidmtabmadebehnas’or :‘&t rc]oupl Ied
via a switc tside o OCC (0] e ul se
ot “sional - ABGPECARECC Diting the Hedimendd of el BRI 3BT SehAL o1 , v b
const ant IeAGCS'BRpra)\OMEemaI@[H' agmh&ratedi tper A floconvertem@gniis ude of
current 'Ol{ra{p‘i%ﬁa 9 g@‘i‘tc'h” GORY Yabaki t€n3 2% EP%&%%&{‘% e L ecurfiddecr ence

bet ween sign erence vo pro uced in al.
5 manh8&r defséhe Hudse aﬂfeﬁlgﬂiﬂ HECHIRa Qﬁp@éﬁOI r%%énmt@mats YOIRABY the

magni t ude of p?rb@t'ﬂﬂatél e Be c%'ﬁ@{drﬁf 1edan taob}@ﬁﬂeVHhﬁiblémm-hbwbe si gnal
AGCSTR occurs curr | QUT woul d 05| ti itude that is
proporti ond?P4rat li.oﬁe d ?eméﬁegug%t r\'Fdltt géyalnds mt@%ﬂo‘“sl gnal VRAMP.
Posi tive curomvertdrOZB deupespartidaal eftsea alifferehcdcbetiveeni rslgmﬂacn tor 22.
e Targer aNRANE ARRCH Flteretfl vERagt CTERGH, SIS prPOEET dRedier (han
bef or el dn anaannmdcscrcbm)emax eomor the aforenentioned 25 tendency of
O e Lo £ DA (LEFUAE A RAG, i) e
AGCSTR occuiignak (¥RAMP| brasmaller ltlm yohagg UYL Glérwh@m supb@emgna
AGCSTR occurs, current IOUT would be positive and at a
magmtude that is proportional to the difference between voltage
20 VHIGH and signal VRAMP. Positive current IOUT causes a
decrease of voltage VAGC in capacitor 22. Consequently, in
subsequent vertical trace intervals, current JURAMP would be
larger and the rate of increase of signal VRAMP would be greater
than before in a manner to compensate for the aforementioned
25 tendency of signal VRAMP to be smaller than required.
Conversely, should the magnitude of signal VRAMP be
larger than voltage VHIGH, when the pu’lsé of signal AGCSTR
occurs, current IURAMP, in the subsequent vertical trace
intervals, would be smaller. Thus, the AGC feedback loop causes
30 the magnitude of signal’ VRAMP to be at the same level of voltage
VHIGH, when strobe signal AGCSTR occurs. In steady state
operation, the polarity of current IOUT changes at the center of
the pulse of signal AGCSTR, as shown in FIGURE 2d. .
Immediately after the circuit is energized, capacitor 22
35 is fully discharged. Capacitor 22 is coupled to voltage VCC.
Therefore, upon power turn-on, voltage VAGC is equal to voltage
VCC and the amplitude of ramp signal VRAMP is at a minimum or

zero. Had capacitor 22 been coupled to ground, instead, _the
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d.ntervals, would be smaller. Thus, the AGC feedback | oop causes 30 the
magni t ude of signal VRAMP to be at the sane | evel of voltage VH GH when
strobe signal AGCSTR occurs. I n steady sbate operation, the pRCéxit67bé
current I'OUT changes at the center of the pulse of signal AGCSTR, as shown
in FIGURE 2d. Imediately after the circuit is energized, capacitor 22 35
is fully diassplatnged of Csigmal t VR AR satc poplerdturn-on| maght \a@e beenef or e,

upon poner kUL B0, EAlCeROeVAIIAAE WE sid il PRANE iddrdhyidae ampl i tude

of ranmp signa I'mum or been coupl ed
to ground, exgessiue, deflection.- 6urr@np|amphéudﬂ sildaresmpngowld pewshat ur n- on

m ght have qi | d cause
tl?@%le&i‘&ﬁ%%a\lﬁ inECReE 49/ %gﬁlbp rg}iﬁges on, c%hﬁ&d gl?fkrl?‘a?g?he

excessiye defl ctlon anpl i tude.

el ectr béQFh &&id‘{gd i npi nge on a neck of CRT 49 5 and danage CRT
49. In accordance wi tTh &ccom/aiwe watﬁeﬁﬁUImemiwabaﬁeeSERgnsl made to occur
further fr ente vertica on gse to the
end of ver ?fmégﬁlg a’t?e é‘és?‘fﬁ"é' hfrhﬂ?rh ﬁ)\e £ Fi’é@?e?l tvﬁrgs‘%aﬁmlcﬁt erval
bet ween thpomena"n‘RAzﬁEnand ag chaodeemlthefemd pfaveniRalArace ast fadsibleed to be
equal tov t d st Rt S T ' ted is,
for exanp % ﬂﬁ@t he ﬁ{é léﬂgteam b?ﬂ Jiieé{ﬂ b%ﬁﬁée Fﬁdt&rtlp Ig how | at e
in thd chmc devel gxfamgmlxw ishedato chﬁ:@qual §0d@cha§cned by the

M ni num reqmowl éﬁ‘d‘&h@ Hfstiﬁte\%%ht k%;%l CAGICSTR 1soge§éﬁ&§i iYRASP-
[l lustrativel %S%AGCSTRls fter ﬁn interval T,
0

t0.0cC
havi ng a I&'fﬁﬁ Co MMPHE G ?\%ﬁ‘ﬁ%?ﬂ&‘ﬁi ¢ JPPer HEit e 3Qed from
the traili hgvsedale Ethé ichndf signal VERRAMP\VWignal Blmccmwufe i€ENTER

t t RACE. 20 { at
from time CORTERNsH S HE bRt femuitreg ﬁsn%‘% S ahfpvetfedl e, e
peak Mabueof ngn&k MRAMRe ﬂHnalraUEebformgnaiuAl(bGSE‘R o fsebacted rtor eceur -
control ac‘if’tre?c# 1§1té13z‘31'c'?d H%vtilﬁg rﬁ?ﬁﬁﬁtﬁz‘f ﬁ)%‘ toF’afHeoﬂohrﬁP% Vettighpnal

AGCSTR occurs,
advant ageoR&ripd é/ 2933 rﬁiﬁBS%cfﬁ‘P@t éh%dmlhég edge i Hhaof vrgoat 312 asRE 1a |

can be shown in FIGURE 2c.
A time CENTER occurs at the center of portion TRACE.
20 At a time that is further away from time CENTER of FIGURE 2b,
the level of signal VRAMP is close to its peak value. Therefore,
- the relative contribution of offset errors to control accuracy is
reduced with respect to a situation in which signal AGCSTR occurs,
for example, at time CENTER. It follows that, advantageously, a
25 more accurate control of 51gnal VRAMP of FIGURE 1a can be
obtained. :

Signal VRAMP is waveform corrected for providing S-
shaping, in a manner not shbwn, and D.C. coupled to, for example,
a D.C. coupled linear vertical deflection circuit 11 of FIGURE lc
30 that includes a vertical amplifier 11a for producing a vertical
deflection current iy in a vertical deflection winding Ly. Winding
Ly of FIGURE lc provides vertical deflection in a CRT 49.
Advantageously, D.C. coupling eliminates the need for a large A.C.
coupling capacitor and eliminates a dependency' of linearity and S-
35 correction on the coupling capacitor characteristics.
FIGURE 1b illustrates an arrangement 101, for _
generating voltages VHIGH, and VLOW of FIGURE 1la, referred to
before, and for generating a voltage VCENT that is used for
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~obtained. Signal VRAMP is waveform corrected for providing S- shaping, in a
~manner not shown, and D.C. coupled to, for exanple, .a D.C. coupled |inear
vertical deflection circuit 11 of FIGURE7:c 30 that includesP&A 5Q,7E4l
anplifier 1la for producing a vertical deflection current iy in a vertical
deflection winding Ly. Wnding Ly of FIGURE 1c provides vertical deflection

IAnCa CRT lél%rﬁemr&e@?eﬂngl )éd]tlﬁtﬁ?lerﬂ?pni'pdﬂsbs@' agn ﬂqﬂaﬂ]}&mdmwﬁ -or a Isar gg
cou | aclt o , M nat es | -
correcti gn‘%‘ﬂ' BGpiQﬂgl 3 des taorreﬁlﬁg?r gf% @nﬁésg ﬁ%ﬂéﬁ%ﬁ ltkl)%il | Tustrat es
an arrangerwnpléd)lo zicuup@@ylevdtageg%Ct age757vmlm AndcmrrdM@tfmma@JRE | a,

f d fo
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-7- vertic urposes, as explajn
Ar r angerentregiston iR8 udesoupleds itcsta)rseR@Shavangealemémf FEFISEOTS ax‘i’9upl ed to

a supply Ve ag%‘écgeﬁés ggaﬁ/%ﬁléﬂt /6f5ﬁ,‘§,9§26r§ R7Mandl R&Qaaco ledesi stor R9

I's coupled to a resistor term nal . resusi 1s coupl ed

C f 5
to a seri e?eéWPﬁﬂgmﬂabfloléél%ﬂstﬁﬁ‘% b.ThA JEFISIY B d8genent of
resi stors Rhupled Feiiecipuishnthdlc102enandr gi rowatd.10% sovond serissnal 101. A

resistor R5 i8S cou etween ter g d series
ar r angementargn gegg d?‘br?&lff@rénglglngarfioézgg‘l gﬁ é@%gnﬁfg‘%?lgr m nal s
101b anhg 1Qéﬂmm:ﬂsp&0&bl aindwiltict hin gearalel awithngbeeseries aEangewEst R7 and
R6. Vol tage VL i dlg e @;ﬂéﬂﬁat term nal 101b. Vol tage VHI GH i s devel oped
at term naI t\? ft Z i s devel oped at a term nal ét(’) blet ween
resistors RllA and R1VAltagesVLOW is develaped | at serpainad, 18bb. h Molfage

contrall ed V. BU gcessor 17 of
control e a‘ﬁ glgqg %\‘éog&@e‘h femihal ho%c! %‘1 £ NVCENT

FI GURE | b. da¥eleped I@EI@TER‘U‘\FllgatéghQ?gd oduces g@ﬁ%tsokgrl nm%w‘gmrrent |
| CENTERSpr ovi des aOIJ UAL Iefit convémer S rthage mabouetroﬂedoby fpptaldatiRAVP by
verage valREeBRa ViU akS trom RiAaPeeRtr 7 éfone@ﬁ*ﬁ?q%éﬁ*viQ?ueTQ?
vol tage VCGriaBedd(s econverter 53 produces a D.C. current ICENTER of FIG
1b. Current ICENTER is coupled between resistors R6 and R7.
_ Current ICENTER provides adjustment of the average value of
20 signal VRAMP by adjusting voltages VLOW and VHIGH so as to
- adjust vertical centering. The average value of signal VRAMP is
nominally equal to one-half the value of voltage VCC. Because
signal VRAMP is D.C. coupled to winding Ly of FIGURE 1c, a change
_ in the average value of signal VRAMP causes a corresponding
25 change in the vertical centering of the electron beam.
A V/I cénverter 50 of FIGURE 1b that is controlled by
input data received via bus BUS from microprocessor 17 of
FIGURE 1a and via a D/A converter 51 of FIGURE 1b produces a
D.C. current IHEIGHT of FIGURE 1b that is coupled both to the base
30 and to the collector of a transistor Q1, coupled in a diode
configuration. The base and collectors of transistor Q1 are coupled
to the base of a transistor Q3 to control a collector current in
transistor Q3 that is equal to current IHEIGHT. The collector of
transistor Q3 is coupled to terminal 101b between resistors RS
35 and R6. Collector base electrodes of a transistor Q4 are coupled
together in a diode conflguranon and also coupled to the emitter
of transistor Q3 for supplying the current of transistor Q3. The

emitter of transistor Q4 is.coupled via a resistor R2 to terminal
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“signal VRAMP is D.C. coupled to winding Ly of FIGURE 1c, a change in the
average val ue of signal VRAMP causes a cgrrespondi ng 25 chan?eléi} %zﬂ
vertical centering of the electron beam YA V/| converter 50 o

that is controlled by input data received via bus BUS from m croprocessor

17 of ' FI QU | A 51 of, El d

cur ?ent Eﬁéaﬁa' gﬁ‘?%ﬂﬁ atr}%g&cl)}e;ézgﬁppgﬁplggt EJRE ﬁ%soegggécgb tﬁ1‘<’=§Lnd to
the col | eCTc@lllleOIaofrﬁaﬁslst(ﬂT Q4l, Thep¢mittem of wansistaroQ2 dsirconipled The

b d t t

rans: ot or 'ep f gBiBidh BT IteHhaCholhy RGO o demdisRE 2 F
to current couplegHto The @mﬂt@rctocfr transistem bt far Q@PPB’%SU&%&@E@@? m nal

101b b We &ﬁl 51;0{1.3{15%&5% and R6. Col |l ector base el ectrodes of a
transis are cou t oget

her in dlog uration and al so
coupl ed to the enitt efragsistoEn Qb OF Qé 3t ap Qgp gattﬁE‘Reﬁ?Wéﬁt of
transi Sltor cotn Jmtedn bﬁﬁén@fnﬁfmsaﬁfaa efdenits C'Dhé): efjknwaf aheeemstterdRz to
term na e _base o ns r oupled, t and to
the coll ect%‘lm'd\‘tst‘? FEANSIPT SQQiT‘HEi 224) (thgf % }Ihr{gFléf?fS Eg iaga pl ed via
a resistor rBﬂpéanteelymusabuﬁplled ﬁacmd:ﬂmntabrlmatamhsssequalQZm twizsupl ed to
the e ter n pl I t of -
tranci Por 18, vARENSr SBrem HHICTED WS (8 CORLRor ol B 2 et e
current m nrmsxma%errﬁm isTeoupled do terminal tkQb,cisr eanak of CUFEERdi stors
Q@ and 4 g?ﬁg w in resistors RL and R2, respectively, is supplied via

1 an

(el 1018 N0 T v es SPGB
termnal 1GHe, rd ﬁwqbean@t EARNAm gnEh&Mof Shgndle R AMP cof rElGURMEI GHT is
contro] Led to,es t O- t f s{gnal VRAM
of FI a5 byj g3 ‘ﬂ&”ég’: %‘%ﬁgﬁﬁf St R \atges gﬁﬁg}ﬁ% VERG A VLan An |
adj ust ment aﬂ]ummetﬁnbfldﬂﬁr&ﬂlﬂﬁlﬁﬁiTvmugagesomﬁ-l [IGH. and: V1cOMge in
peak to- pedt. SBTRC AL GHIRBFE, RIS, o/ "or vl ol na vertcal 20° el ght
adj ust ment wit hout af Aechange \inr cuggnt JHEKFHWQPTO quges a change in t
peak-to-peak amplitude of signal VRAMP for providing vertical
20 height adjustment without affecting vertical centering. For
example, an increase in current IHEIGHT of FIGURE 1b causes
voltages VHIGH to decrease and voltage VLOW to increase such
that the average value of voltage VRAMP and the level of voltage
VCENT remain unaffected by the increase in current IHEIGHT.
25 This advantageous feature is obtained by selecting the
appropriate values for "the resistors in arrangement 101 as well as
for the currents that are coupled to terminals 10la and 101b and
produced by transistors Q1, Q2, Q3 and Q4.
The level of current ICENTER is controlled via bus BUS
30 such that voltages VLOW and VHIGH change in the same direction.
For example, an increase in current ICENTER, made for service
rastér centering adjustment, causes each of voltages VHIGH and
VLOW to decrease.
The values of the resistors in arrangement 101 are
35 also selected in such a way that the peak-to-peak amplitude of
signal VRAMP of FIGURE 1a remains approximately the same after
adjustment of current ICENTER of FIGURE 1b. Therefore,
adjustment of vertical centering does not affect vertical height.
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‘exanpl e, an increase in current |HEIGHT of FIGURE | b causes vol tages VH GH
to. decrease and voltage VLONto increase such that the average val ue of -
voltage VRAMP and the |evel of voltage VEENT renmai n unaf f ect ROy 3Ih&l4
increase in current |HEIGHT. 25 This advantageous feature is obtained by
selecting the appropriate values for the resistors in arrangenent 101 as
wel | as forAdhmmlgebastyi thet peale-topeake dnplitudeniofalsigridl 1 VRAMPO1b and

d db t | CENTER
bont rol | ed A, ?ﬁ%s%gig(?%@%fﬁigﬁgﬂ RAMEC b aaﬁfa o8B hange i the
sane di rectindapesdentdyawfl eaclnotherr ease in current | CENTER, nmde for
service raster centerfnnge@q#ﬁaﬁna%u tcf‘PStfstfGﬁRI?flé’O{iéqg@é A/HI GH and VLOW

'S

to decrease. The values 0 or's 1.n arrangengn are 3.5 also
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| CENTER of FI GURE | b. Theref.qre, t. .of vertical centerin ﬂoes not
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sanpl i r eses. or OnCUOﬂotﬂmana r aou ebetweerthawindingolyl @ddbet ween
hg Its.or ARG brilsl coupledebe dingolyl end

an out put tr‘éﬁg‘écou Iﬁxé)f fh% ﬁ%eo%@karés?ﬁg{r] R§0! %“%vé&ﬁx fa.

power suppl, resi stor coup term nal
11c a suppllyp\lbltpﬁyéna.h famP leéx& bl e Termpnalp 1 9opfsresyst?n Qd§ terninal

11d, coupl %dﬁé&\’e@‘i& W' 'i'éh@ﬂ)t'—k%“iorﬁshéﬁﬂﬁ/eﬂ&@g inp u@otéﬁhﬁﬂa}/lcﬁ a feedback
resistor R60 t il na_{ll nﬁgt term n?il I’e?ggck h 1la, Term nal 1lc
of resistoriTB B V1S Wayed NEGALNG QLG okPHags thag isnput
term nhS ofdeml)bpéd eucrbia relsistohi R80ais, ap hiedato whef ﬂquihawrmmaﬂag@f that is
anpl i 11eor PHpuBgE, DEar ” Sath@bulrsieh?| SORAN, M Cop e
vi a a par alisetouplednyéarentpasallek airsangesnemt0 of rmesHoOrst 40161ndn\&50|tﬁg i nput
termnal oftheMilvertifg fiput ¥liRdP ofCaniplifier 11a. Voltage VCC is
coupled via a resistor R10 to the noninverting input termmal of
20 amplifier 11a. A resistor R20 is coupled between the
noninverting input terminal of amplifier 11a and ground.
Resistors R10, R20, R30, R40, R50 and R60 are
manufactured, for example, on a common substrate to form a
single resistor network package for providing close temperature
25 acking. Each of resistors R10, R20, R30, R40, R50 and R60 has a
tolerance of, for example, 0.5%. Resistors R10, R20 and - R30 form a
first portion of the resistor network for coupling voltage VCC and
the voltage that is developed at terminal 1lc to the noninverting
input terminal of amplifier 11a. Resistors R40, R50 and R60 form
30 a second portion of the resistor network for coupling signal
VRAMP and the deflection current indicative feedback signal at -
terminal 11d to the inverting input terminal of amplifier 11d.
The values of the elements of arrangement 101 of.
FIGURE '1b are selected in such a way that the average value of
- 35 signal VRAMP of FIGURE Ic is nommally equal to one-half of
voltage VCC. Assume that the voltages at terminals 11d and 11c
are equal when the level of signal VRAMP is equal to one-half of
voltage VCC. Thus, the Thevenin equivalent, with respect to the
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“coupled via a resistor RLOto the noninverting input term nal of 20
anplifier 11la. A resistor R20 is coupl ed between the noninverti-ng i nput .
terminal of anplifier 1la and ground. Rgfjstors R1O . R20, RFCARS6,7R50
and R60 are nmanufactured, for exanple, on a common substrate to forma
single resistor network package for providing close temperature 25

t][aC]lfi ng. ﬁa&lﬂuﬁ gmtstt@frﬁmt;&l%f%ﬂ pliR3P, 1 R0 of R oetiBhO ofiathea :ol erapce
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devel oped R60; eisneqakl tocthe Tlevenini eywivalend, i witht respest rtal thé arrpl ifier
lla. Resis RE fio @ Se d 3o | st or
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ampl i1 er Therefbhie, XAtils VRAME @af BNEgudll tdritanie m&eoér dHleGURE | b

“are selected I n_suc %e val ue of nal VRAMP of .

a
FI GURE 1c halfnefivritage e\ﬁégl P@@?@Sh&fﬁe J1OR, QUIERIH Vbéha%égume that the
vol t ages ahofthllgabsrol b @melﬂep zesiial Sigall VIRAMS ghroduces g:iﬁtentRANP i's

equal to one-half” of VCC. t he Thev | val ent ct to

t he _101Y i hR¥ing r?g?ﬂrﬁﬁb?‘af mspfgfmsm%?nplqeﬁ elf.l!a'tlla J}O\?{{%ep on of
the cilr@ui aniplitudes) udes signal VRAWP and resistors R40, R50 and RGO, is
equal to the Theveni q S h 0 nput
term nal of anplifi erh% go}ﬂgﬂfﬁ%%n\&é {éﬁéﬁ @f%ﬁg&aﬁ glpblr}t%we‘%ﬁd rllg%l%l udes
vol t age VCD® ath¢ rBhsveminseguiialery with Respedhdpeths cnORINYSEINGRIMML hat i s
equal to | ickpflta] e %ﬁ ePT1B0Cts 1é sdthe V4Y tRECcofiBibuticifustosadef | ecti on

IS

current iy t zero cl ose t.0 zero. E ,g.g RAMP pr oduces
current iy©h a‘iﬁsiﬁéo’ésp tF‘?&P&F“Hﬁ at 1 dDENG E¥ERT ve peak 1 0

anpl i fjglese iﬂikals@mt\ﬁtbummcoftoem iolvefigng Sinpus f8thindR0 This R80s0,0 t he
Thevenin e U|vale

Ihoven 1 *GelialeThe Mol SRRl 1ol I DCFALD LS TR abRLIGOR). 0L
R50 and R6R40)e<R26), i RE0Y ando (RBO, REQ)earen of sSequajuvakiiesnt with respect to
the invertinng dniR¥lod Y™ Blausd"tie 'résfifors within each of the pairs are

-of equal value, a closer or better match and temperature tracking

20 is obtained than if the resistor of such pair were of unequal value.
Such close temperature tracking occurs because, in the
manufacture process, it 1s more feasible to make a pair of separate
resistors having close temperature tracking coefficient, such as 50
ppm/°C, when they are of equal value. By establishing the

25 average value of signal VRAMP equal to one-half of voltage VCC,
the pair of resistors ‘R10 and R40 could be made of equal value
resistors and also the pair of resistors R20 and R50 could be made
of equal value resistors.

Because the resistors in each of the pairs are equal,

30 common mode rejection with respect to a vertical rate parabolic
voltage developed at terminal 1lc of cépacitor C6 due to current
iy, common mode rejection with respect to variations of supply
voltage. V+ and common mode rejection with respect to variations

. of supply voltage VCC are higher and less temperature dependent.

35 Thus, distortion and D.C. current drift in deflection current iy are,
advantageously, reduced, within an entire operational |
temperature range of, for example, 0°C and 40°C. A change in
voltage VCC due to, for example; a temperature change, causes
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“because the resistors within a given pair of each of the pairs (RLO R40),
(R20, R50) and (R30, R60) are of equal values. Advantageously, because the
‘resistors within each of the pairs are of 1equal value, a closgrprg®giser
match and tenmperature tracking 20 is obtained than if the resistor of such
pair were of unequal value. Such close tenperature tracking occurs because,
|n the ManWoth! e RERARSValid ofS TR VRIMP, Ctlap 15KGuieB2}d 1hE Separate

resi stors having cl.ose %e ur.e king. coefficient sucL O [err
when they AR¥eRing dnRRt v‘&FE‘é“a ?fe%‘PB ?11%; #nd Pﬂ@?ﬁgﬂf\a/éae E)f !

si gnglél OVRAwlalmguaN(td othat hisl i:oapledolubame HSﬁ:m\tdngngaixrpl?L terrﬁﬁnat wfs R10
an co e rest s [S,.and at so e.

resistors %&’ﬁﬁﬁpﬁgg“ c &0 ggﬁ'e §ané%] (iﬁre?}é?%eaqﬁi:s?@r(??‘ Efge t he
resi st a¥s ithe esarhe oamoumtpai r’Eleacﬁ)reqmdvanmgeoustmDD Godrsemenagt nsan wi th
respect. 10 adeieks e L@t&?%@%&la@'a@%lﬁgxwd at term nal 1lc of

capaci tor Co due t ection with respect to
vari ations of suppl y Ken tthgepvnp@m ofokelenision erecsiveen ifieldwiadjustamgnict to

variations ggf f&ttaiay yadeﬂshﬁeﬂt VEC A e gdu%ira%lﬁéi ﬂoe%%ufa JPefR! Wegridgpendent .

35 Thus, distor urrent dr on t. 1y are,
advant ageotaigT q"’éﬁﬁee%smalﬁh tﬁeaﬂeﬁﬁppr Eﬁ%’ta‘fé anggaﬁ@ 1¢ ange of ,-
for exafpl at <[>1ercﬂc]>sartd tisg nlercahaegteri ofvmbtd MCGcdeen.t o, for exanple, a

t enper at ure change, u h va f_si .VRAMP, t hat
[ smgoupl ed to thg | nv‘g Sﬁgﬁal §${yf¢€ 9% ﬁ!@t@gfa}ﬁpha? grprffgcg‘iﬂﬂ%he
portion of bus. GitevfdaeagmivC¥) from inputodatacgenerattd byni nverting i nput
termnal o te n oxknat el
by 5 the fmm%fé&?ﬁg%’“‘? if BppIo6 vl CRFR° e 6 4 &Qg%énﬁ‘ﬁﬁ‘g‘ B ede”
| ess dependBRrflgR }4s i duripg serviee t mgdevoperation.t hE£qnseguently; tel evi si on
recei vies ficabntdiDRIAMIE i9' décGipled ﬁ@xﬂ%dgaeimrlu mlnheadefshgﬁal eto

of Frore SERVICE fhay Bichbeleth t{»?peeq%é%% hmisl 515 54¢ Brewiebos by ot aon
A signal SeRWsEE sofitéh GIREolaotpht ai surent USERV nproducedi ini ex f‘fiﬂe ' unit 30
frominput 4alardenes af e el 188" 87 SAic! 12 SR BdnvbAer F3 0ate 20

to "reset" I'np
generates current ISERV at a magnitude that is proportional to a

20 difference between signal VRAMP and ‘D.C. voltage VCENT
produced in a manner that was .described before. As a result of
the negative feedback via V/I converter 32, signal VRAMP is
established. at a constant level that is equal to voltage VCENT,
when signal SERVICE is generated. Signal VRAMP at the level of

25 voltage VCENT produces a small or zero D.C. current iy of FIGURE
lc that causes the vertical raster to collapse at the vertical center
of the screen of CRT 49. Thus, horizontal scanning produced by a
horizontal deflection ‘circuit, not shown, occurs continuously at a
vertical center of the display screen of CRT 49.
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Flip-flop 12, duri imuﬁwulﬂpmr&mreratlon Consequently, 1 5 current 4
| DRAMP i s decoupl ed'® : 14. Instead, signal SERVICE that is
coupled to a control térmnal 3la’of .a sh-ch 31, causes swit&CA1365/14
couple a current |1SERV produced in a V/1 converter 32 to terninal 18a of

capaci tor 14. V/i converter 32 generates current | SERV at a magnitude that
i s proporti WIHAAT IS £TATMED 8t ence bet ween signal VRAWP and D.C. vol tage

VCENT produced in a nmpnnek {hfdo v&ﬁ§p§ sg@ﬂggﬁogeé&%%atﬁ @ogﬁﬁg hgof t he

negative feedback via V[I converter s1 gnal 'S est d at a
constant |evel that i3 B&facapaciiel (ddd VCENT, when signal SERVICE is

generated. Signal VRAMRaak (1,21 veéspafnsi’& toolat dgAchkSHIZiny osigagh a smal |
or zero D ent |y of FI GUR ses thg vertic raster to
col | apse at(ﬁig ot i & ATCQUTR 16 at?qluetosér égﬂegtrw@;}egggnem I hori zont aI_

scanni ng plrgehmdngyaachn}enzc(rlthNﬁ?) ehas dlows riausaid napaaln@.tmn accurs

t t
Po" G Al NED Nt gfteXBibh &6 prbBbE a st JanhiR . Bufe 33?*@%‘@?? G atirst
capaci t or (Sawytoothasignal X VRAMEBS pian shide capacitey iuiringiaz ifingt spcgmln @€YNO)
at a frequeacyeﬁ&h alald s%vélgf)ﬂ?cstl%ﬁil fzﬁﬁﬂ?ﬁ”Eydlfr@éu&?rlﬁ%@tlb ne?goﬁ% rent

(IURAI\/P) t hat I N _sai aci t Irst-direction {o produce a
first ranpiy Sﬂéﬁ?vﬁbﬂ dmeguon Broéjé\%f’oét ecang, ZAMPIRGVPPTHON s aj d

capaci tor dRETRACE)réef seil tsa¥iosth 3igivili dEring £ 3econdvp (ﬁﬁUﬁ of o, and

in a direction hat hA posije tao s d first di regtlan @rodﬁce a second"
r.anpi ng porP‘l”% Eﬁ St é@&’tgg cf’ég'i‘nals 1y rinC fomizgd, d portion

of said persynbhmmtm@amgaald sawt oot h signal is synchronized to said
synchroni zi ng S|gn I ve .t

ref erence Ievel 8&;@ éf%)z)rgéffrgsqoé ¥ caagé@a@o %orfﬁ{és egﬁeglrtc]:l ng,
during a filey ) oind gahpled i d saisk giapacitgr chl'tGSiGb)lShm d first

ranpi ng por a e g,gpw ¢ ef | evel ;
means (10) (?igsig nssll %/iéétt gﬁitgflh%é:;?dr ni zin bé?ié’%:' f{))fr tﬁicegr eas?F&rﬁgsttl m ng

control si gl Wogmn Btga ngog spends to sa1 1rst refelgence
level;

means (10) responsive to said synchronizing signal for
generating a timing control signal (AGC STR, Fig. 2c¢) during said
first ramping portion; characterized by

means (23,24) responsive to said timing control signal,
to said sawtooth signal and to a signal at a second reference level
(VHIGH) and coupled. to said capacitor current generating means
for controllmg said capac1tor current in a gain control feedback
manner, in accordance. with a difference between said first -
ramping portion and said second reference level, said difference
being determined when said timing control signal is generated,
such that a length of an interval (T2 of Fig. 2c) between said first
instant when said first predetermined level is established and a
second instant (H. LINE #210) when said timing control signal is
generated, is greater than one-half of a length of said first
ramping portion of said sawtooth signal;

a cathode ray tube (49); and

a first amplifier (11a) responsive to said sawtooth
signal and coupled to a deflection winding (Ly) for generating a
deflection current (iy) in said deflection winding that varies in
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~first ranping pory m ed by neans (23, 24) responsive to said
timng control m'@“ﬂl”“lﬂ Eﬂﬂm“h ooth signal and to a signal_at_a _second
reference level (VH @) tand cdupted to-$3i-d capacitor currenRGANSGHlhAng
means for controlling said capacitor current in a gain control feedback
manner, in accordance with a difference between said first-ranping portion

and sai d sreondarn®@f avrhcsaidesaivioo dighdlf &y dorm heragieradrerariscegemhen sai d
timng contyal.sign L s_ge ted, such that a length of an interval (T2
f Saidifodt o RE8;

of Fig. 28 i nstant when said first predeterm ned |evel
I s established and a second instant (H. LINE #210) when said tim ng control

signal is generated,sis a &Fﬁ] I I iBferbdidd i1 r St
ranpi ng portion, of s%fl d%&?ﬂ‘?ﬁ(}g{{ﬁﬁdéi gca X ﬁ‘g"‘gtfgt gégfe}nrgna%%ggie(rgdi.land a
first anplthat &aid 19¥nchiesans; signab SYNCY i dorived ?m 2 RPEBOMIRd to a
ge;:ectiowmegsmaﬂ hﬂﬂdeh_efEiﬂ_eEﬁUi ng&hd@flﬁﬁdimem_r(gm) isy) ihn sai dI
eflection winding that varies in accor dance wit | si gna
to form a $&Hr t@?‘P a&ﬁ?ggﬁr@’fs Ofi & ROER; el?%%/twt Sgegﬁg Piﬁ‘%z?gg’gr at-us
accor di ng said Chavrodthc sigmalt prodwced rwhérmtsaidi symshronizingz signadi that ( SYNC)
I's derived from. 0 | vi deo signal and wherein said |l ength of said
h8tHiiaf PARERFy,

i nt erval (al'2 h three-fourths of a nomnal length of said.
period of said sawm ooth, signal produced when said synchronizing signal is -

at 2anomnal frequengy. fn Agb@RRR %Elfértﬁﬁ%?fdjiclﬁiﬁxolcf@tﬁérl furt her
I T1

characterized by, a seco r (18 rein said capacitor, (14) is
coupl ed bethazaptezizad iy, desarond amp ‘fjfl‘fgro ghtw et n 8 CaPAFHOL ) i i er

to forma gignad ddipledabetween aas! ged- tarafinhbesththcdn apapat | womigal An

t [ .0. Cl ai p 3 characteri ' d Lifi
(16 and 5o aad Aplifier & Formd & ATl Goralct, 3R BMGIBET L " r i ¢
5. An appafesidbackccopeliatipn.o C aim 1 characterized in that said capacitor

current generating neans (15,21) includes neans (15) for establishing a

predeterm ned | ength of said second ) ] . .
An apparatus according to Claim 3 characterized in

that said second amplifier (18) and said capacitor (14) are
included in a common integrating circuit.

5. An apparatus according to Claim 1 characterized .in
that said cap-acitor current generating means (15,21) includes
means (15) for establishing a predetermined length of said second
ramping portion of said sawtooth signal.

6. An zii:)ﬁaratus according to Claim 1 characterized in
that said first amplifier (11a) generates a trace portion of said
deflection current (iy) that varies in accordance with a waveform
of said first ramping portion (TRACE) and a retrace portion that
occurs in response to the occurrence of said second ramping
portion. |

7. An apparatus according to Claim 1 chqracterized in
that said capacitor. current generates means (15,21) comprises,
means (23) for generating a third current (IOUT) at a magnitude
that is determined in accordance with said difference, a second
capacitor (22) and switching means (24) for coupling said third
current to said second capacitor when said timing control signal is
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“ranpi ng portion H“lmmmmeSI gnal. 6. An apparatus according to Caim
1 .characterized e RSt anplifier (1la) generates a trace
portion of said d&fl &ction current’ (iy)ylthat varies in accor Rpde8Gitlt a
waveform of said first ranping portion (TRACE) and a retrace portion that

occurs in resgonse to the occurrence of said second ranping portion. 7. An

appar at us atrd got devslapnal seqnndasoatiot evignal (NAGE) ih saphcitor current
gener at es gsvomd (chpaditbr Calehi S8R (R dohtrolf @fgrﬁ?n&rgﬁa Bfatdd! thd .
current (10UT), at 3 ma nlttjde t hat |sa1fterm ned T n accgrdance wth said
difference? XOURES; 8'%'%588 tonYeIssT A2d) sTRSPORSKYE Hoasaiq 2sgcanst coupl i ng
sai d thir dcentrokrsighal Sardgereraihg apidi ¢apacidoencesest,! iduring ahst rol si gnal
S genet Al e ontrol signal (VAGC in said second
capaci tor é\ﬁée‘ﬁ?%‘g%d [ %‘ﬁg ‘?‘ﬁtf“gﬁ%&%gg’&ﬁ‘% é‘ ndrated and a

vol t age- t ON@gRiude that dst deteratined eimpoacviordance swith seitbrstcondt r ol si gnal
for generaédmgopagigngﬁpaci tor current, during the occurrence of said first
ranpi ng portion, at a nagnitude that is determ ned in accordance with said
second control, signal. 8. An apparatus according to Caim?7 characterized

in that said third cgrresh gemaaais R6cORBAE (2 Vlafd"P! SRardiediAld fifrence to
formwth gaid sec Hd capaci t.or gzz .a sarr%l e- % hol d arrangenent. 9. An
appar at us ti@to?ﬂﬁng g GUITGRt) SERSF é‘?%rmféﬂsia& h&AMPAEY $Aens (19) for

est abl i shidifférense¢ toanfoirng witht isaid ab‘ecsﬁﬂdchg%ﬁtorcgm) | $ eampleoamdr ator

(19) respgpsigve ln? wt oot h signal (VRAMP) and to said signal at said
first refererq\éealltrg\l/%% ?}E for generating a conparator output signal that

is coupled to said capacitor (14). 10. An apparatus. according to C ai m 9
S characterized in thad. sougl gHREHA! a&c&m%tmsm% f endrdBlerl 2 0gRer at ed
at a begi ntgl ng tinme of Silg eﬂqrrSt ranpl ng portion. 11. An _appar at us _
accor di ng {018t daéﬁinf@a&ﬁa ) 1 ;é%ﬁaphshﬁlﬁ fy;';idramp@gg Postioni at gaida) forns
anA ﬁ'p couplel ctahprisks 08 Ebfmparatort (19 sePpehsive® &R hidaWwRdthsi gnal
( ) - signal (VRAMP) and to said signal at said first reference level
(VLOW). for generating a comparator output signal that is coupled

to said capacitor (14).

10. An apparatus according to Claim 9 characterized
in that said comparator output signal (at 19a) is generated at a
beginning time of said first ramping portion.

11. An apparatus according to Claim 1 characterized
in that said first amplifier (11a) forms a D.C. coupled deflection
circuit with respect to said sawtooth signal (VRAMP).

12. A video display deflection apparatus, comprising:

a first capacitor (14); '

means responsive to a synchronizing signal (SYNC) at a
frequency related to a deflection frequency for generating a
current (IURAMP) that flows in said capacitor in a first direction
to produce a first ramping portion (TRACE) of a sawtooth signal
(VRAMP) in said capacitor during a first portion of a period of said

- sawtooth signal, and in a direction that is opposite to said first

direction to produce a second ramping portion (RETRACE) of said
sawtooth signal during a second portion of said period, such that
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-‘-.1'2.; A video di spl mlu aratus, conprising: a first capacitor -
(14); means resporl ﬁ“l“i“luﬂmlmmzi_gg%signal (SYNQ) at aW?K
related to a deflectidn frefjuehcy* for gemerating a current (I of bt
flows in said capacitor in a first direction to produce a first' ranping

portion (T ) sawt gof h _signal_ (V In.,said capacjtor . during a
first port ?@@Eéﬁwa{%&‘h%&“a# 1§a§§“@5§?ﬁpbgﬁrﬁéi §fﬂgl ,syﬁﬁléqup‘ﬂz‘é‘gdisi‘%%]i;on t hat
i s opposit éharacterized rby direction to produce-a second ranpi ng portion
(RETRACE) of said sa [ |Vl g e ion.qf said period,
such t hat . said saﬁgﬁﬂ @lbgzr@: rggﬁ%ﬁgﬁrgbnfs%‘% %{éﬂéﬁgléﬁﬁcﬁpgn? ing -
signal ; chéficsamteeth psigpalsndor 15ampling esgidnsawtootd signalsydutingni zi ng and
to said sasaiofirssiranglia fpdsr_tmbilaazi:iiﬁ_&mro%ﬁb JOERTERY: of '¢hig?!

e R) of sal

first ranping, porti.on foll.ow n cen tinme, (CENTE i rst
r anpi ng pof’tr?'or{?nm}ﬁ‘gc@ﬁ’ﬁpgﬂ’ t%‘@aﬁ Ph al t581d c&a TgEHEEAti ng neans for

con:jr-](c)l | i ngene:‘aiin@mehh@rfo:urcmtlto-l#ihg wﬂo{di@ﬁléﬂow édirendi ftger elnce bet ween
sai i rst ' portd O a reference | eu VHI .to develop a

vol t age (Vﬁ%ﬂaﬁgesg%ﬁ cgpaﬂg?@ﬂ’ﬁes§F§V8%aﬁlﬁof{r§b|r§§§ansem§ueaup| ed to
sai d sawt o8nd &irgferenpe ddwel (Y HEGHY toodevelopr al Vohages {MAGC) intsaidi gnal
inagaing i0dy f eodb | cat.hode u . first
anplifier ggﬁj:gl?&r’ egﬁgngﬁéggﬁgpg\éqlﬂeaﬁe 2‘3? hcéll?%llﬁgl chné(f[i@p %‘?Eﬁmﬁo a '
defl ecti onS¥4 iwﬁtcwgm}eagén@ratcpngo&hmgf $aadt sawtanthr eignaliin an said
def | ecti onggimdidttréhaflecddatRS mdhmgcor dance with said sawtooth signal to
forma raster on a scree sai d %H?Ege ray tube. 13. A video display

0
def |l ection apparatus? EBHRGCsTRY: tus Y 8Bfacitor (14): neans (15, 21)
responsive to a synchr ﬁirls-ziaigpliif'mﬂa(ll(ﬁw@p@is%fe ftbeguﬁﬂ?awtﬁb@ﬁed to a .
def | ecti ongf, ner.at . that _flows in sai
capaci t:)r- ?lﬁh gﬂﬁﬂ;%’cc&{lﬁ?g@ﬁb o P%ﬁgggaﬁg% &hgr éﬁ%%l ﬁan%@t{f}&)r? ( TRACE)
of a sawt og?ﬂe@il@ﬁalc'u(l\ﬂ%!\/@Y) Anssaid deflactionr windingg thatf vasiespim ti on of a
period of gaidtdaneé ORith Safth HawdBth 'sighallié SfdrhP™h Fister’ Sn OB PR

of said cathode ray tube.

13. A video display deflection apparatus, comprising:

a first capacitor (14); '

means (15,21) responsive to a synchroniiing signal
(SYNC) at a frequency related to a deflection frequency for

~ generating a current (IURAMP) that flows in said capacitor in a

first direction to produce a first ramping portion (TRACE) of a
sawtooth signal (VRAMP) in said capacitor during a first portion of
a period of said sawtooth signal, and in a direction that is opposite
to said first direction to produce a second ramping portion
(RETRACE) of said sawtooth signal during a second portion of said
period, such that said sawtooth signal is synchronized to said
synchronizing signal; '

- means (19) responsive to a signal at a first reference
level (VLOW) and coupled to said capacitor for establishing,
during a first instant of said period (beginning of trace), said first

- Tamping portion at a level that corresponds to said first reference
level;
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-‘:to said first dir a second ranping portion (RETRACE) of
sai d sawt ooth si gmﬂmmlumﬂ)mmﬂﬁnd portjon of said period, S(,E,é ghﬁ sai d
sawt oot h signal i s*syfch¥orfl zéd t'o sai d!Pynchroni zi ng si gnal af 109 ,
responsive to a signal at a first reference level (VLON and coupled to

saird capacitor for establishing, during a first |nstant of said p?rlod
(begi nni ng of trace) meamsd (19} espangiveg tposaifdopynghronizing signal

correspondgeﬁé}aﬁﬁlgdaf kﬁrﬂbh‘h%f ebRAGE digi4l (AGC”S?FR? ﬂaﬁh r gfidofigve to said
synchroni z f.or “generating a sanpling control si gnal (ACGC STR)

during sai EP‘%P?‘ PQHBPHQ portion; neans (23,24) responsive to said
sanpl ing control signedanst §23:4) s mhesugmlidaanhn -gogt@l at a

current . gesiERAD 1 S, a%%oﬁgﬂaf 45 %&@ﬁ%ﬁeﬁ?ﬂ@%&éﬁ{i Jeferanee
accor dancelenie] N((CBHIGH prantt edupledcto saidl dapasitor acruiremt ;gmlel.'ztmngmd sai d
second ref glanpcerde értrélﬁn%e‘éﬁid)pca%aﬁgtﬁ?nguﬁ'eﬂf iRl a ?é&%h EVRfHn 4N said

capacitor, sald second cont el n oupled to sal sawm oot h si gnal.
produci ng AHaekencs: besween| paidy yétdr@amrwotmrslp@n@m i fard gacendont r ol

f eedback n%ﬁﬁénc@l@@élhqaedéwobuaesé&% confrol Ssigfitl i(VAGQ)lim)saidsponsi ve
to said sawm oot.h si a andl}(go ) ef.l e tlon}qwondl nﬁ (Ly) for.
gener at i ng“aPHEIMect8n SR “(q )s§gqla§ ?FnaeFPE Wi ng that varies
in accor damtomthh ssgma;l prodacing ahgmed fior tontrollimgssaid sawaoetlr een of
sai d catho h (7.6V at term nal of
capaci tor g’%“ pI e?at"g ‘2‘%‘?‘35@;8%3?% rﬁgﬁﬂéﬂ abl i shing said second
control signal at a préathasleniragdtubey€#9)7. 6V), during a power start-up
i nterval. tgulror event a2FrdMRiglitter Q11371 fsPEALiSE! L s SaRtoddom becom ng
ai 4hd coupslecil to a de?lecnon winding (Ly) for generating a

deﬂectlon current (iy) in said deflection winding that varies in -
accordance with said sawtooth signal to form a raster on a screen
of said cathode ray tube; characterized by

means (7.6V at terminal of capacitor 22) coupled to
said capacitor for establishing said second control signal at a
predetermined level (7.6V), during a power start-up interval, to
prevent an amplitude of ‘said deflection current from becoming

excessive, during said start-up interval.
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