A SAWIOOTH GENERATOR OF A VIDEO DI SPLAY This i nverg | €Yy e t o vdeo '
di'spl ay apparatus. |In pafticular, the invention r e tZSZ'v?keS - 3

adj 0strrent of a deflection circuit. Typically, a vertical saw oot

generator of a vertical deflection circuit in a television recei v e

utidizes a current int ePERYHE APHISTMENHARRANGEMENT FORn a source of a
.D.C. current to produdeSAWEDQ (ENFRATOROBA WIDEQ DISPEAW oot h si gnal
synchroni zed to a vertical synchronizing signal. The trace portion of the .
sawt oot h signal controls a trace portion of a vertical deflection current .
that produces vertical dBi§ davesHonnrelatest ke deideqy display (@pparatus, alp. C.

coupl ed vertipaiicidas,cehé Omvention trelattE@_tSa%ﬂHE? é&é@aﬁbehf & G coupled to
an input of adVﬁrt l.cal deflection anplifier. A teedback signal that is
i ndi cative of YYHECHRRNFIGYL-of the vertical deflection current, produced by

]E hedgrrplki fier, is D.C Topjgally,ta aaﬂidgﬁuiav@lfr?boftlﬂeg?ﬂﬁﬂﬁiéﬂ fo lan vertiegat i ve
-feedback man n uf act yre and asse .the tel evision

receiver, it r?réﬁt}e&o?gf;éle‘gg@grwo# Li&%svillg’\igﬂl Eeqcévgéjqig{zetsh@ SHptatude of the
vertical def|igtegratingucapacitor thatj issiccharged from"deaoyred of at BeCraster and
to adjusygth f verd] | eGt Lon cUrre dj ust
verti cal lpce%,ﬁ%l%gigg?éﬂge?gsﬁgﬁp’l {rﬁ%%iﬂ %rgﬁf(?e??r ggl -88%&;}%%@%&%” I cal

hei ght and cefigld rQuizednta; ayyesdsalssymehrosizinge signalootThesitgaeg of a
D.C.coupl ed partiancalf crf lsawitboth Signdll bontioRuaNuackayoiH oMllauveifiodl of
-vertical hei %}%@i only _mni 5ab effect on the 2@4 st pent, of verhla%t :
centering, an OR/ecf"éé?“tAt Al RFodusEs Vertichl efleniion sin 4 (cathedeodyi ng
‘an aspect of rajietibev€@RTOn, includes a deflection circuit anplifier
respongiye to a sawt oot [ ect | windi ng that is
mount.ed Iéﬁ a neck of a I@a?‘h%?‘ rgdﬁlﬁcgﬂrgg?%?ﬁﬁggggb 8@8@& ghedef | ection
circuit withSABdgett signalhis dhikoceupled fioann input sofpiai Verticajedeflettisn a
def| ection Cumiifietn W\GeBabhER!JighaltRA RO iflicAivRIBE L UE dlidlindde of

t he S cathode

det er m ned iQ accorda caef\ivlth awt oot h signal to screen of~
he “verucal “deflection current, produced by the amplifier, is

ra
/ coupled to an input of the amplifier in a negative feedback
20 manner. ' :

During manufacture and assembly of the television
receiver, it may be necessary or desirable to adjust the amplitude
of the vertical deflection current to adjust- vertical "height" of the

raster and to adjust the average value of the vertical deflection

25 current to adjust vertical "centering” of the raster.

It may be desirable to provide vertical height and
centering adjustments by adjustment of the sawtooth signal of a
D.C. coupled vertical deflection circuit in such a way that
adjustment of vertical height has only minimal effect on the

30 adjustment of vertical centering, and vice versa.

A video display deflection apparatus, embodying an
aspect of the invention, includes a deflection circuit amplifier
responsive to a sawtooth signal and coupled to a deflection
~winding that is mounted on a neck of a cathode ray tube to form a

35 D.C. coupled deflection circuit with respect to the sawtooth signal.
- The amplifier generates a deflection current in the deflection
winding at a magnitude that is determined in accordance with the
sawtooth signal to form a raster in a screen of the cathode ray

-
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tube. A raster centering control signal that is adjustable to provide for-
raster centering adjustnent is generated. “A raster :height control signal -
that is adjustable to prOV| de for raster height adjust mant i s gener at.ed.

The sawt oot-h sj gnal en e.d such tq@at. th d ust f e raster

cent eri ng coﬁ\‘%’%l ﬁg‘ﬁé& Hﬁﬁl SPPYF n%t‘ﬂ‘ég d§t§ ézﬂdﬁt %dj ust ment .

FI GURES 1a, f prowidt Fori tdstert ceneerimg \éaadj‘usualenderfsl geheratedi r cAi rasterbodyi ng
t 0 e e

wavef or s of h%?é‘fa%ﬁ‘déné‘ﬁf’ﬁ“qhﬂ &R Eﬁﬁﬁﬁ?&%&f?"la&bféﬂﬁgﬁ“ fisighit, o e,

partially ind J'éﬁémedhta@fr generatad. a The t samtoaths signal ois genetated suefodyi ng

an aspects of thite thevadjstehh it ihe| velter deraviing! Boiap! Sighal 100. A
a Vi etector or a

synchroni zin oduced b r.exa

television r gl:‘é?&é‘r“al “g%ﬁﬁts tTR4t rprllfdggéeégﬁ-‘stt@eé\h si on si gnal
conforning to the I\I'I'SCE[CﬂJRJESdlanb ahdmel,llwsﬁ'atmuaﬂféi‘ﬁc@l &l@ff&dtid?@ I
timng gener ner.at.or e e rtical,rate pul se signa
VRESET, as sﬁmlﬁ ne'EP&pég{gZeﬁn §%ﬁ9€% %%o‘lné'e n @ al's in FI GURES 1a,
1b, 1c and 2a-2d i ndi cAIGURESI 2a-2d atlustraté uidenliced . waveferms falthe/RESET

of FIGUREy! a tj input of a Set-Reset flip-flop 12
causi nglﬁ?l pa*ll%oge@n?%igﬁéjﬁgt at es. Conseﬂuent |y, an, output Q of

flip-flop 12 produces &1 fgladdb apdolc 4 “éﬁ@@utpﬂi’&aﬂr}’om shlgﬁlil 112a.

Leadi ng edgedigfratt dorhts ¥Rrrhtaprdkfldciion Ciréuid] ciﬁb“od?ﬁﬁgo‘hnaa &N of
verti cal traﬁ%l Nterval and initi,ate vertical retrace. §Ogn ais

coupl ed to at@oriBVERtOR, Mataincludesra Sawkooth: sRpraay 4 Iﬁ‘rre‘dl ately
af ter | eadi ngyrcly®nizingssignal SYRC qmﬁiﬁ:sedV\byCIﬁoﬂS:ﬂampleum vide®. C.

t 8 ' tor 14
Chat o1's rhbr detgclaf 46 aCveiRUisi HelBlve” Sndl. sABwal BbQGRER (OL 1o
Current | DRAKEeVisipn oﬁignald cpnf@rmmlgt ageﬂteobé’nseentandurd,) fonmmmp_ic, 15 t hat
i's controllegdof el \t6| hageridabliling" genEaor NG dGY ro!rownE g& A)

0

gonverter 16. . t i tal tsaimP S#A CO verterré lgﬁsf via a
us BUS fronfa ‘?ﬁ'@ﬁl PB‘CBE rSigna ok sewniin Ei naIIy
control vari Similagj ssahbolt ahdnmitmertds WOFIGURES 14, tig 1€l md Yaoddr ecei ver
20 indicate similar items or functions.
' Pulse signal VRESET of FIGURE 1la is coupled to a “"set"
input of a Set-Reset flip-flop 12 causing flip-flop 12 to change
states. Consequently, an output Q of flip-flop 12 produces a
leading edge LE of an output control signal 112a. Leading edges of
25 signals VRESET and 112a occur at the end of a given vertical trace
interval and initiate vertical retrace. Signal 112a is coupled to a
‘control terminal 13a of a current switch 13. Immediately after
leading edge LE, signal 112a causes switch 13 to couple a D.C.
current IDRAMP to a junction terminal 18a of an integrating
30 capacitor 14 that is fabricated using an integrating circuit (IC)
fabrication technique.
Current IDRAMP is_produced in a voltage-to-current
(v/D) converter 15 that is controlled by a voltage VRSLOPE
produced in a digital-to-analog (D/A) converter 16. The dxgltal
35 data input to D/A converter 16 is supplied via a bus BUS from a
microprocessor 17. Microprocessor 17 may additionally control
various adjustment functions, not shown, in the television receiver
such as S-shaping and East-West correction. A second end
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such as S-shaping and East-West correction. A second end 3 termnal 18b
of integrating capacitor 14 is coupled to.an output of an anplifier 18
where a sawtooth signal VRAMP is generated. Current |IDRAMP fornms a retrace
porti on RETRACE of sawtooth signal VRAMP of FIGURE 2b. Terminal 18a of

capacitor 14 lafi d rik| t
peitetind 18:@{_) fda@Uﬁb af mté‘glﬁﬁh ch?a@:rﬂom@lk BW%F?[ c;{?Rdéﬁ}‘é fos

t 1 nt a
al so coupl edalnoag'l?\l% E%rel ﬁpﬁg“ﬁtgf"{h r?ég'?'gf \QX adhigsmerated o¢
senses the | €halrent IBmMP\fBﬁME duretrigeppottion RETRWER ofdstwrosttie an end

conparat or 18RIV of BREORE AT TRipd dd, BF capichot HaobP 0 oy
i s gener di ed AIGWREarReis doupledsdo hat urvemnngAmpjm pmmml rafnamplifierof

corrparat or 1 C e gt.e 20 to a reset |nput R of
flip-flop 1298{/\2° (PH’% 4 ‘\rfggﬁﬁp mg% rleé | DRAMP, gnal VRAMP ranps down

and attains a |evel thaslgp%l é’MME@fvg H&E\A_m QPH rto18 produces
an output si mmvming:am@as idmﬁnﬁl O@f % domphediep P9atie’ senkeso the oduce,

at out put Q atralln naI 112 er, currsent | DRAVP
i s decoupl ed l?Y"Jn‘P ‘i‘lt S&f’}ﬁ%ﬁ cﬂo'ﬂ?“ i‘ﬁi&%‘égdto Sletrming an | ppavp
ID/SApr ogrladmualend, tinte mcmrdmmCREM‘RACtEeoﬁ/eigml OVRAMIRIi gAnainvezting |hmp;1t to
converte . f or re tr e ength o
portion RETRE&%? r{a? opﬁgﬂ%ﬁ hg %ﬁ%ﬁ {oe géﬁmzér (r&gn%jgﬁrr*ectlt simlar to
that of FI GURefarance nv@mm VbDWorthablllsu gneraiedtnheai mannerc slisenssedct i on
circuit, notj FV‘Gn VIAn CoRtpEi t@fmﬁalmﬁ&ggpé% b?fﬁfﬁﬂ 19 1l§r8 RdCVid ent
1p- m@

IDRAl\/Pofasrraberman uethanlnFI ortion
RETRACE i s | @fgt 3ne83t°a stfodn TEsClr BIPAY ‘relative to

éhfel length of portion Emﬁaﬁcﬁsué%sﬁnroﬁcdﬁf@h' Imamnszgwal OmAMprtlcal
dell ecll on CHAS GRReRd MIRHRCADINRT ipe o l0Hf aprubRaF FLERE: L0,
with either aomparatmd l<9r produces an output signal that causes flip-flop 12
to change states and to produce, at output Q, a trailing edge TE of
signal 112a. Thereafter, current IDRAMP is decoupled from
20 capacitor 14 by switch 13.
A magnitude of current IDRAMP is programmable, in
accordance with the value of the digital data input to D/A
converter 16 for providing the required retrace slope or length of
portion RETRACE of signal VRAMP. For example, in an
25 arrangement similar to that of FIGURE 1la, intended for controlling
a switched vertical deflection circuit, not shown, V/I converter 15
may be programmed to produce current IDRAMP of a smaller
magnitude than in FIGURE 1a. In this way, portion RETRACE is
' lengthened, as shown in broken line in FIGURE 2b, relative to the
- 30 length of portion RETRACE used for controlling a non-switched
- vertical deflection circuit such as shown in FIGURE 1c. Thus, a
retrace portion RETRACE of signdl VRAMP of FIGURE 2b can be
made adaptable for operation with either a switched or non-
switched vertical deflection circuit.
35 - 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, advaritageously, not critical. The advantage of not being critical

I
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switched vertical deflection circuit. Provided that the pul se width of
signal VRESET of FIGURE la is shorter thangthe length of portion RETRACE of
sighal VRAMP, the precise timngs of the trailing edge of signal VRESET is,
advant ageously, not critical. The advantage of not being critical

REPLACEMENT :SH T %&ﬁé I 90t <L g - gain t  Bat o .
required forépr'[:g%teélsllﬁ%&b t ﬁgﬂs?gngg%tqtl%nn?cfr@{%?dgég Q{?r?égssl?lgngf)ugYNC can
be sinplificions@ndartand styndard; gyae sigral m YNC ran, beeisimplifiedm 1 or
exanmpl e, a viN@aStandaed’ 2§ ndlP8YNCnéniight bed reegi®edr fignOfosti || picture
node. A D.C._current |URAVP that is substantj.all smatJIer han current
|DRAWP i s pretIRIF & 31459 R, IS<LAeR 0pSkptie [0 A trecrestipmertostlh gnay
112a, cubrerpictafAMPadeat is coupled to terminal 18a of capacitor 14
charges capacitor 14 t uGse ' r Ok byl wt oot h
si gnal VRAMP of FI wm%zﬁﬁﬁhgﬁ"n%%%‘gw g@?r%n%%%%'@%’llé@onverter
21 of FI GURRhAR cyrreait FORAME iis apraducednin @ gi/Inceaventer 2lacAftercedback
l'oop by a vakipfigy , TEGT Sipd] Ao s Scir &P FORAMP 2hatVqs t&ﬁ&éﬁ“ﬁﬁ

ll , the

controls converter s;&h that, the nore positive is voltage VA

smal lor i CEFMAAR " capaGitgr dd; GHaress, apAe A to” Beaiicedat o o
control1 Qer rriamd»ing4ga0é portivrt ARACE Of gswtoéﬁﬁlST@dlSVRﬁDESﬂR@i lFIEUR_IrBRi ﬁa|
ti m ngs gen to t c a as
a pul se w dte%&t hgpjel é%%ﬁg'f&é)od{]ﬁgﬁpghmwi)fg# %aﬁ%‘i‘%‘?‘jt&nmr PZont al

vi deo |ine FIGURE dradecontrolleduin rag ahtomaiicirgaimgeondfolt (8GE) se of si gnal
AGCSTR, a c¢ ) (M[,p r ' I L LS ia a
switch 24 t(L)Fe(E:EBg%%t or . &?Eﬁgéé gyatqg’ odgggyﬁérﬁgcg%st hec%u| s_éﬁg?_zsi gnal
AGCSTR, capa\{pftage 2¥ AGntcanteols s conpgrierg @ 1 apisith that the ymore spesitive aist |

| evel tpsrnlrm(?meswmaf,ambz gsaiallsipi%raﬁir_em IUan!APdAGIE sugweent | QUT
|9 o oL SThil SR 152Ul % oSS il s S 58"
Signal AGCSTR is produced in vertical timings
generator 10 close to the end of vertical trace. Signal AGCSTR has
a pulse width that is equal to the length of, for example, a | |
20  horizontal video line or 64 microseconds. During the occurrence of
the pulse of signal AGCSTR, a current IOUT, generated in a V/I
converter 23, is coupled via a switch 24 to capacitor 22. Outside
of the occurrence of the pulse of signal AGCSTR, capacitor 22
maintains its voltage approxirriately at a constant level to provide
25 sample-and-hold operation. The magnitude of current IOUT is
controlled in converter 23 is proportional to a difference between
. signal VRAMP and a reference voltage VHIGH, that is produced in
a manner described later on.
During a given trace interval, should the magnitude of
30 signal VRAMP be smaller than voltage VHIGH when strobe signal
AGCSTR occurs, current JOUT would be positive and at a
' magnitude that. is proportional 1o the difference between voltage
VHIGH and signal VRAMP. Positive current IQUT causes a
decrease of voltage VAGC in capacitor 22. Consequently, in
35 subsequent vertical trace intervals, current IURAMP would be
- larger and the rate of increase of signal VRAMP would be greater
than before in a manner to compensate for the aforementioned
tendency of signal VRAMP to be smaller than required.
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a menner described later on. During a givenstrace interval, should the
magni t ude of signal VRAMP be smaller than voi tage VH GH Wnen strobe signal
AGCSTR occurs, current 1OUT woul d be p05|t|ve and at a magnitude that is

proportional to the di ft% ggpseelgets%gpd \%%"Yﬂdgcx&qgﬁhpn@k sz

Positive current 1QUT ¢ n capacil tor
Consequent | y, amCtSlﬁb%neq‘(ﬁiﬂgQ/é/rHIQHI. wha%ethpnp@l;sowfs signal r AGICSTRAVP woul d

Beflarger andoddifts! taétﬁfeﬁ: ImmtsMp qht swra-;ubsv oM Wertidabaratesat e][ than |
efore in a nanner .to co sate for afore ndency of signa
VRANP 1o bo HIPNAL.C MR ohe, raater. | REpdadkaeke Cipebadk 185R) chtiseR,
Sh;)ul d ]Ehﬁ megdiei egginides lognalgnVRMRAﬁdPl 30 Olsz at hehie vahtatwe‘l/%ﬁﬁohdgen ]the
pul se of sig L vertica
trace interva ?I@%S%%i%g@ﬁ &naﬁﬁﬁgww?ee a %S@g Jt%auses t he
magni t ude of @pepasionyRker polarity of cuerenarmm‘vehamges/@ltte.hgecvmtwofmhen
strobe SI gnal d he polarity of
current t Cﬁﬁegg gf@t{g]nél (:Aegt(%?ﬂg x?g;?’w se ogu ACGCSTR, , as own
in Fl GURE 2d * ' medi at elmmediately hafter tClI@lédérspﬁ%ze%mﬂFHszi is
fully di lsoharigeﬂnlﬁ&ﬂa@h&g{e:dﬂ(Jatpa@nbpltzi1§ccoupllécaqa véka érhece‘ ore, upon.

t | ot VA |t dt d f
Pamp si gnal  VERRISTOES:, QT paYsE fuEn-O, §O tﬁg%e%ﬁ@??%reqz@la@f’ Qe cd o
ground, inste¥@C tamd ahplampliaide ofi pmap SipAPVRAMPers auanminimughtorhave
b Ex
dof l'ect | on: cURer HAd gﬁﬁmk%%dﬁ%% t “%‘@4 &XRQW%Q{’”{"‘%e&"‘#e&h?éﬁEEZ% n
CRT 49 coul d arnplwgéeo@f sigealk VIRAME ap pewer dusrencmrighy. hayenbeenmGesTR

is made {g OC&)&Hesi';Wet heExéés%Né fh%li@l‘i‘ﬂidé o‘Pfs1 fAal '\PRJ‘\NIPaQQuI’c’prcTah@é‘ TRACE
and as close to vertic trac

as fea,ﬁé n thﬁ t he
l ength of an ‘?’?ﬁeéﬁ’x)’zﬁ %é’éﬂ‘ CRETes AMRlituden « Rhe  tesult gould Be thQF?AI\/P is
the electron beam in CRT 49 could impinge on a neck of CRT 49

and damage CRT 49.
Signal AGCSTR is made to occur further from the
20 center of vertical trace portion TRACE and as close to the end of-
vertical trace as feasible. In this way, the length of an interval
" between the instant when the level of signal VRAMP is
established to be'equél to voltage VLOW and the instant when
signal AGCSTR is generated is, for example, at the maximum
25 feasible length. The upper limit as to how late in the cycle of
signal VRAMP, signal AGCSTR can occur, is determined by the
minimum required length of the vertical cycle of signal VRAMP.
Ilustratively, signal AGCSTR is selected to occur after an interval
T, having a length of 80% of the nominal vertical period V, has
30 elapsed from the trailing edge TE of signal 112a, as shown in
FIGURE 2c. . o
A time CENTER occurs at the center of portion TRACE.
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,
35 the relative contribution of offset errors to control accuracy is -
- reduced with fespect to a situation in which signal AGCSTR occurs,
for example, at time CENTER. It follows that, advantageously, a '
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est abl i shed to be equal to voltage VLOWand the instant when si gnal AGCSTR-
is generated is, for exanple, at the naxi mém f easi bl e | ength. The upper
limt as to how late in the cycle of signal VRAMP, signal AGCSTR can occur,
is determ ned by the minimumrequired | ength of the vertical cycle of

si gnal  VRAVP, mioré Laocusatev eontrok ofy signal GEBIMR ofeFEGURE! ba sgoube af ter an
I nterval T, tdi%ed.! ength of 80% of the nom nal vertical period V, has

% ﬁﬁsé‘é&é%moccﬁréril ' Rl RAME 35 ¥aterormnsorrseted [PrpToRMinESS.
further away dhaping] iR &£ENARROhoF sk, 2dnd tDC! eva leaf téJ goplexdpIl, i s
close to stsré)e@ vaI u Ther ef OE‘E @&h elt.atlve con Ii 164 E i)ffset
errors to“co 1~-afQUP gy 1pgdr tc G508 EEF‘t c $n which
si gnal AGCSTleCcmcdudémra aomtrpale,anqlhﬂlcmel IGEMBERprodudmgl avwetttratl

o ST eion S L ATV Mg
shapi ng, in d-ye@h WESH@MOV@% yertical- daflestionoin AckRek4%pl e, a D.C.

coupled i neaAd‘éSﬁi e,hsgefbe@t b@ﬁgﬁhé%ﬁﬁuﬂ&te@f thel 5kl fir thatrgé”ﬁi'@deS a
verti cal grrpllfl rod vertla defl ection. cury in a

verti cal ! Hef 1<RUBLRE \FaRAG r|_9n Rjegyao Y ofp lingagisy 3 Scal
defl ection i mméﬂ{oﬂQOnAdNar‘(t@qﬂ aDitGr cmmidmgsﬁbs m nat es t he need

f | A. C. |

| inearity and S correct a0 | eﬂle'%{‘rg o Bieleti AT 0 01 o

FI GURE | b il |generating woltagesaYd8iG; amdlvu@w ginFIGURE V2| refgtred\via GH,
and YLON o FAdrE. bl 16 Gehedang RYQtdze AMCENT GRSl fervol tage -

VCENT th is used for ver |ca nteri ng adj ust ment urp ses, as expl ai ned
| at er onF%Ar rYETGicRknEenBTING & Hgéned“r BUTBO%:S: RIS heXP {16 @1 that is

coupled to a ArRingenysit 40¢ M@Iuéés & fe¥igtérs RD hevinpd at eefmiiall, thl@lny  of
oSt tor 1 A G AT Y, B AV T Sehod R,

101a, of resistor R9 is coupled to a resistor R8. A terminal 101c of
resistor R8 is coupled to a series' arrangement of resistors R7 -and

20 R6. The series arrangement of resistors R7 and R6 is coupled
between terminal 101c and a terminal 101b. A resistor RS is
‘coupled between terminal 101b and ground. A second series
arrangement of resistors R11A and R10A is coupled between
terminals 101b and 10lc, in parallel with the series arrangement

25 of resistors R7 and R6.

Voltage VLOW is developed at terminal 101b. Voltage

VHIGH is developed at terminal 101c. Voltage VCENT is
developed at a terminal 101d, between resistors RI11A and RI10A.
: A V[T converter 52 that is controlled by input data

30 received via bus BUS from microprocessor 17 of FIGURE la and
via a D/A converter 53 produces a D.C. current ICENTER of FIGURE
1b. Current ICENTER is coupled between resistors R6 and R7.
Current ICENTER provides adjustment of the average value of
signal VRAMP by adjusting voltages VLOW and VHIGH so as to

35 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 lc, a change
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R6. ‘The series arrangenent of resistors R7 and R6 is coupl ed between
termnal 101lc and. a termnal 101b. A resi®dtor R5 is coupled between
term nal 101b and ground. A second series arrangenent of resistors R11A and
R10A is coupled between termnals 101b and 101c, in parallel with the

series arrangameiy ﬁeré%é'ﬁil@'ésoWs@ﬂdl RER AMIPt @ﬁﬁséﬂ-@\bokﬁ:s endinmged at
term nal 101b. Vol tg‘?nﬁ H G4.i s, devel oped gt ter Olc. Vol tage VCENT

i s devel oped Gl{aNge; he,vertieal qsofeR: dhe Sipscqf?f‘l €A% R1I0A. A V/ |
converter 52 that is coAt Mlashverternpdtofl RIGUWRERIbethati &5 koatrBUSdf bpm

D. C.
Curr ont -t coniBRdt en ctdfed S Bud ﬁ‘&%@af%%ﬁc%%ﬂ%;bﬁefe?. stors
R6 and R73 CHIGIIRE danamk virodildés conjviesterehl foFiG RE ety gwoducese aof

si gnal VRANVP 1h)C aghMeht WMHW@F wmﬂn@b\@ﬂhﬁ*ls S&ugi d botfl] désiheVBE\&é cal

centering. The aver ue o nal , VRANP. 1's no to one-half
the val ue of and ‘ag@%ve@ﬁem{ae%@ T%§t°W£RPCP§P c%d—ggaﬁ to w nding
Ly of FI GURE cbafi ratienge Thelha§d1%ndV6656ﬂdr§|Uﬁtﬁéns$$tﬁﬁanVW|%dh®lllé¢S a
correspondi ng B‘g%% %he vertical 36 terl ‘%caf: ec n b.eam A V/I
converter 50 8f g fEansj Lot Q FQB €C iYed via bus
BUS fronl Bi crtoqrsistessQB thatois Eq@hREo lcuraent WI-IEIG}HDI‘A EIc‘hweotlectoSlobf
FIGURE | b pr péiﬁﬁ c E h o] ed both
to the base g éto?he 3)golﬁl HBPgﬂatd ftb'ate%ﬁlgi g“m’é“ ?‘E%'lsﬁ)rﬁ Rgl

confi gur at i or@dTRS.paCellgstor: base gleetgodes tqfanstrgn&ustqgl élrécﬁm-ﬂﬂﬂdt 0 t he
base of a ”;Féﬁfe@r i tdlida%nbbﬁi” $ﬁr£t%r|l e&‘ﬂ@ralwré@ﬁﬁleﬂntérﬂi&gé&h%r

that is equal fo current #HE? | ect or of .transi stob ,t,s coupl ed
to terninal R1FaPsisieeR rstSBPEIYI’QBg ruTTeas| of HansiYL Q3 e thdes of
a transikfpor e@ﬁtwreoﬁqmahadtdro@t hercmupladdelm cosistoayu R itonteantinal so

ransi stor 0lne iy (fise' B Rpdliflor 87 B, cRuBRY 12y Bast $iathe o ¢
terni nal 101&ollegtomh of etransistemn 4t ol hepemitten gfl transistohDasecanpledo t he
col lector of yjsapseststor ®1 tbferfiihhf 90191 (A 3EGN&I6F I transistoP' @ is
coupled to the emitter of transistor Q1 for supplymg the collector
20 current of transistor Ql. :

' Transistors Q1, Q2, Q3 and Q4 form a temperature
compensated current mirror arrangement. The sum of the emitter
currents of transistors Q2 and Q4 that flow in resistors R1 and R2,
respectively, is supplied via terminal 10la and is equal to twice

25 the value of current IHEIGHT. Whereas, the collector current of
transistor Q3, that is coupled to terminal 101b, is equal to current
THEIGHT.

_ The level of current IHEIGHT is controlled to establish
the required peak-to-peak amplitude of signal VRAMP of FIGURE

30 1la by establishing the levels of voltages VHIGH and VLOW. An
adjustment of current IHEIGHT causes voltages VHIGH and VLOW
to- change in opposite directionsy

In accordance with an aspect of the invention, a
change in current IHEIGHT produces a change in the peak-to-peak

35 amplitude of signal VRAMP for providing vertical 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
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via‘a resistor RL to termnal 10la. A collector of transistor @ is coupl ed
‘to the emitter of transistor QL for suppl &g the collector current of
transistor QL. Transistors Ql, @, B and 4 form a tenperature conpensated
current mrror arrangenent. The sum of the emtter currents of

tran|5! sgor_s Q&laedoﬁlwug?b VRAMR am!S:tlsé deseRbf avoltdge, VCENGt renmdfiy, is
THE T WnorUiATeqtRY B Thed Miptensf PP coliferly LRBIGHEE. StRs pag e bms o
to termnal Heamre gs ethmann@d) byir sedectingEtiGHTappropriates alale¢s diorr ¢he | HEll GHT
' [

VRaNe of (I GIEERIER, IR, afrdngBfent 1101 Cés evei‘shgf RES e TGS SR KOS,

An adj ust frentcoypl eérf%nterwmkw?ﬂaua@é é}F@i X/LWF’éthﬁange
in opp03| te cQ[e I%SanHFQMCOF dance wi'th an aspect of the |nvent|on

change in current uces a_c eak - ude
of signal VRAMP.-for pro dl\/ tqu&%ﬁ qaﬂ?@ﬂ %ﬂd% :h Q.B;l&tl ng
verti cal centsmchng:atFuoltagastOWnanché-HﬁHl changer antthe HEmeTdirectio AlURE

| b causes vol 0. - | AGT uch that
t he avera l&&gg a@lg;ahf "%%S%aﬁwpl Hhe Féve%go ﬂﬁ %’ﬁ’geéVCEI\rr
remai n uh ffer@sm pontering m@humntn canseaneacHRfGvoltages; Hzlﬁﬂnaageous

feature is OWEdetod&%ggl ng the appropriate values for the resistors
in arrangenent 101 as ;or the currents that are coulE)I ed to
terminal s 10la and 101 r?GCBF cdVithy 2R aHwestiyes featuray thexvaligs @f The

| evel of currthet r¢sTE0SFERN arfmigentddtedOti arduds@lizlested txhatuc\hdﬁt VLOW

[CENTER . maddif e PO ISTE é?' B | O Sidf exﬂwco;uﬁ@%éi@h%w e

vol t agesl YHI Glelnmidsvamnm:uml)eadm s_larmacaftcdaadgastmem aof iqureemt ve
feature, the pegiNgERTof! PEGUREE SIH' srﬁ&e%{e?"ﬂ‘}ﬁ'ﬁmen@% LRl so sel ected

in such a way . .
centering does not affect vertical height. Advantageously, the

peak-to-peak amplitude of signal VRAMP and the average value
of signal: VRAMP can be adjusted independently of each other.

20 In deflection circuit 11 of FIGURE lc, deflection :
winding Ly is coupled in series with a deflection current sampling
resistor R80 to form a series arrangement that is coupled between
an output terminal 1156 of amplifier 11a and a junction terminal
l1lc of a pdwcr supply decoupling capacitor Cb. A resistor R70

25 couples to terminal 1lc a supply voltage V+ of, for example, +12
volts. A junction terminal 11d, coupled between winding Ly and -
resistor R80, is coupled via a feedback resistor R6Q to an inverting
input terminal of amplifier 11a. Terminal 1lc of resistor R80 is
coupled via a resistor R30 to a noninverting input terminal of

30 amplifier 11a. In this way, a negative feedback voltage that is
developed across resistor R80 is applied to the input terminals of
amplifier 11a. Sawtooth signal~“VRAMP that controls amplifiet 1la
is coupled via a parallel arrangement of resistors R40 and RS0 to
the inverting input terminal of amplifier 11a. Voltage VCC is

35 coupled via a resistor R10 to the noninverting input terminal of
amplifier 11a. A resistor R20 is coupled between the
noninverting input terminal of amplifier 11a and ground.
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_that the peak-to-peak anplitude of signal VRAWMP of FIGURE |a renains
approxi mately the sane after adjustnent ofYcurrent | CENTER of FIGURE |b..
Therefore, adjustnent of vertical centering does not affect vertical

hei ght. Advant ageously, the peak-to-peak anplitude of signal VRAMP and the
average val ue of signaResinawe B30, B2 dR38; RitQ,nBEPecanidR6G a5 each ot her.

[ deflect | qRaflrsubted LA RARTE, 167 ARTUAAIIP MR Yohh goupl ed Tn

series with a ection current Sag ng resi st, forma series
arr angenent &lnafe i [SSEHOD| RetWIK RAckage o don Bravif g aflose| ECBPCRMYIC (i or
i\la a_ndta j Ltgsdl&iﬂg. ltﬁaﬁhr@li réﬁswrf RIGOR20, SleI | R4@t§‘CRSO|VAmﬂ R6Q drist o1 Clb
resi st gr cou 0 termna su + r _exanple, .
1o Vol 1S ASTrAREE ofF foF SRAb R 5%, R eeibtark, Habn Koo and Rag Thet' s
resi stor R8djrstsponigr exf then resiseardnetiorlesfiost couplingt vohage VEQ iamgl i nput
termnal of jEPVoltEE. Ha js WEVBIOR TAC Bmfia | 1070l RoffiRARaY 2 @
o a n I ng_1n term nal of I er a. In this

resistor R3 ni nver | f

.

a
way, a negatinpyt flesmbealk of ampljéier hhla.| sR@émﬁp&ﬂEcR&:’s apdsR&0oformao i s
Chat ooy rolts Ol pRIGR Gt the relffot Tadiotk for, MM MBAELS oF
oot st o 0 RAORAIPRand o0 e AIRGU0R  HITeRb andichtinen decd PRk ERALIAL 110
Vol tageI VCfCtbsmfi:@%lplleld woathe riavening ié%ﬁtf[ terifiinahoof ramplifies 1ddut
termnal of anplifier : resjstaor cqupl.e nAhe
. noni nverting input terﬁ%aY‘ﬁgf’sa%Itﬁ?i B ?ri‘lfgsaﬁg %‘?gﬁg%h\éﬁF ’nge%q stors
RI O R20, F\{gﬂ,G Iksareirs¢laraed aine sucin g avayirthdt ther aeeragpl wahienofi common
substrate tqQ; Yiol ' r ' . WL IG cl ose
t enper atgr e%tlégéclrkr},%mvggc(ﬁ EFGF%U?S%‘{;?% ldgn%@g@&ﬁ%%% Rﬁ%e?ﬁﬁgoagnd R60 has
a tol erbace voiltageo Y elanphesume sthat (e yobiageas, texminaky 1Rdoandr hle first

portion of tdpe éqQsdlswhenngieevell of sﬁ?ﬁﬂ' VRAMP! R0@qUeL tangné Iy Jft age
that is devel (iped

ot 1 Sersllngg SO AR A6 kbR L Mk Bbeb B
resi st or netinweitidgrinpauplerminal gfakmykifidr did, toe tHef poertiownof theent
I ndicative T4e0RPGKas iHBRIde]! signal VRAMP and resistors R40, RSO and

20 R60, is equal to the Thevenin equivalent, with respect to the
noninverting input terminal of amplifier 1la, of the portion of the
circuit that includes voltage VCC and resistors R10, R20 and R30.
Therefore, signal VRAMP that is equal to its average value or one-
half of voltage VCC, produces deflection current iy. that is '

25 nominally zero or close to zero. Signal VRAMP produces current
iy having approximately symmetrical negative and positive peak
amplitudes. |

_ The contribution of each of resistors R10, R20 and R30
~ to the Thevenin equivalent, with respect to the noninverting input

30 terminal of amplifier 11a, is the same as the contribution of each
of resistors R40, R50 and R60, respectively, to the Thevenin
equivalent with respect to the iaverting input terminal. This is so,
because the resistors within a given pair of each of the pairs (R10,
R40), (R20, R50) and (R30, R60) are of equgl values.

35 Advantageously, because the resistors within each of the pairs are
of equal value, a closer or bétter match and temperature tracking
is obtained than if the resistor of such pair weré of unequal value.
Such close temperature tracking occurs because, in the '
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termnal 11d to the inverting input termnal of anplifier 11d. The val ues
of the elenments of arrangenment 101 of FIGURg)b are selected in such a way
that the average val ue of signal VRAMP of FIGURE Ic is nomnally equal to
one-hal f of voltage VCC. Assune that the voltages at termnals 11d and 1llc

are equal -wh I a a e
Voo, “has, 't iabffactitet] prdceSt INC s VHOIE feasfilbRto ;fj i O séparag
terminal of erﬁmstWSerhama clse; tempsFatuse sﬁckn@g& Ienqqasuq @fsljéé)s
- signal VRAVP @t/ ivitiel Rh& Oare%@ éqealRGAlud.s Byuaktablishiveg Tthevenin

I h I 11
2o “the poreBRES VAN of stalAl RAME sl Sre Bl \cvaflae? E‘QIfé,Lfé
R10, R20 &nd tR80paifhef afesistorssiRjithlandRRWO tdomild | be emade ofo eiqual ambnage
val ue or one-eciighds ghdV s*oaﬁiﬁe\@ of 99@%%%6%8%5@“%6[8 tIeV

nom nally zero or close zero oduces curren
appr oxi mat el yo smﬂﬂirY%lalc ri@?}étqf\ﬁe and positive peak anplitudes. The

contribution of each OfABQﬁh&I o‘i’,lsl:?I ObeB@ﬁ’s@"lﬂeR?QmﬁtbrE hih %‘iﬁe@fnthe
equi val ent, with respect to the no i‘nverti Jnput, term nal [ ]fi

11a. is the PHES Mt ﬁ‘é“é'on??ﬁ“ﬁ‘éﬁ‘? omode Eeicrtion Mwith s"teéPEC‘R49 aR‘S t R60,
- respectiyel y rate ;idrabaﬁeveblugge%evazaﬂ ut tleriméagle i ct oft bapaciseer A6y .
Sinput .termn i n pair o
each of the ?&I B} ?eI‘%‘S%“fmfé& 8@%‘3& i%l%%ﬁ?@ %)'%568 8equal

val ues. Advamaigﬁimml yof Isuppl;se/(ﬂt'&ger a5+ sand scommom nade Iﬁ]echenpmths are
~of equal val Cc t qr@gr f 41T

' obt ai ned tha?syﬁthggﬂfﬁ%ﬁo&fgﬂvgﬁﬁ ere %ﬁleue hﬁé{lév d qJegguch

"¢l ose t enper dEMPEIatITek dgpendens: s Ebé&uétsmfﬁoﬂhé“ 1OC“II'f'§ﬁthH'éfftui%

| plrocess .15t idefievtiord easirehe iyo iffaﬁrak%cn/amage&islyen%ﬂ@bedreﬁimﬁ@rﬁn havi ng f
Close L eTer il LRIt R . PRI A, S ©
“one-hal f of wi’CageAvEangddnpaohtage VEEQ stuer so,Rier andm‘ﬁm, aotémipératurede of
equal value rigaabo 308 RO 'S vRRkde ValbELe sohal R AMP Refas ! d be
coupled to the inverting input terminal of amplifier 11a, and the
20 portion of D.C. voltage VCC, that is coupled to the noninverting
input terminal of amplifier 11a, to vary in the same direction and
approximately by the same amounts. Therefore, advantageously,
D.C. centering is made less dependent on variation of voltage VCC.
For the purpose of television receiver field adjustment
25 or factory adjustment, it may be desirable to collapse the vertical
raster and to establish the electron beam in CRT 49 of FIGURE lc
at or close to the vertical center of the display screen.
. A signal SERVICE of FIGURE 1a that is produced in a
bus interface unit 30 from input data generated by
30 microprocessor 17 is coupled via "OR" gate 20 to "reset” input R of
flip-flop 12, during service mode operation. Consequently,
current IDRAMP is decoupled ffom capacitor 14. Instead, signal
SERVICE that is coupled to a control terminal 31a of a switch 31,
causes switch 31 to couple a current ISERV produced in a V/I
35 converter 32 to terminal 18a of capacitor 14. V/I converter 32
generates current ISERV at a magnitude that is proportional to a
difference between signal VRAMP and D.C. voltage VCENT
produced in a manner that was described before. As a result of
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of equal value resistors. Advantageously, because the resistors in each-of
‘the pairs are equal, common node rejectiom pwth respect to a vertical rate
par abol i c voltage devel oped at termnal 1 1c of capacitor C6 due to current
iy, common node rejection with respect to variations of supply voltage V+

2re higher aniklcdifle fhedbick TARDYIL tonieHernanoReRel MIRAMP R &0 VO
current dri fPsﬁaﬁ?‘égF&eg{)Poﬁoﬁﬁﬁ%ﬁng tg?’é,is W&ht‘&g!ﬁﬁgg??{}pﬁzed, within
an entire opeiain eiplalt SBRMIGKIie gargated! , SignaleVRAMP atethe] levedl gferr]. A

change in vo e r es
both the ave&é&ggsgﬁg&)}f [Bsri%grl{a% @Ri@gﬂ ?ﬂaz?’r(? gj‘@gu% tgqugeﬁlgn@gﬁi ng

i nput tedm ndc thatagpusas éhe 1versicaknraster: tpoeellapseoft Bhe. verticalgeener, t hat
|5 coupl ed toflR SHEERVSE ICRY OPUTHER, Mekdorthl 3eilihg probied! ByVary 11
t he sane dlfﬁCtJOﬂ n pp[OXIﬁBtehé- y the sane anountS. Therefofre,

advant ageoush9rizongal defieetiong CirguidBot ShoWihpRENTS: CORtIDUPNSLY; 38 @f

vol tage VCC. vefticdlheeier RsfS eh@fdikplagyisereem o£CRT49f i el d adj ust ment or
factory adjustment, it nmay be desirable to collapse the vertical raster and
to establish the electron beamin CRT 49 of FIGURE |Ic at or close to the
‘vertical center of the display screen; A signal SERVICE of FIGURE | a that
is produced in a bus interface unit 30 frominput data generated by

m croprocessor 17 is coupled via "OR' gate 20 to "reset"” input R of
flip-flop 12, during service node operation. Consequently, current | DRAMP
is decoupled fromcapacitor 14. |Instead, signal SERVICE that Ts coupled to
a control termnal 3la of a switch 31, causes switch 31 to couple a current
| SERV produced in a V/1 converter 32 to term nal 18a of capacitor 14. V/I
converter 32 generates current |ISERV at a magnitude that is proportional to
a difference between signal VRAMP and D.C. voltage VCENT produced in a
manner that was described before. As a result of t he negative feedback
via VIl converter 32, signal VRAWP is established at a constant |evel that
is equal to voltage VCENT, when signal SERVICE is generated. Signal VRAMP
at the level of - . _
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vol t‘ége VCENT produces a small or zero D.C. curre ' FI GURE I&t hat

causes the vertical raster to collapse at;$he vertical \m& screen
of :CRT 49. Thus, horizontal scanning prodluced by a \ I'&¢tion. .
circuit, not shown, occurs continuously at a vertic er Yof *t he di spl ay

screen of ; WAMEPAS:! S CLAIMED IS 1. A Video display
defl ecti onCWPﬁQT 3 ,L DS » .8 cathode ray tube (49, Fig. J¢); a

STHg: ¢ ¢
deflection circuit anmpl-ififervide@1displaydrflegtian (apparamss RAMPEISHIL:

‘(VRAWMP) and coupl ed t q attfddec®ay aabe m'ngi%(Ly,))’that i s mounted on a neck
of said cathode ray tUbe}Fetsff forma D.C. d fl ection.circuit with

respect to said saw ot aEtian circ %r?éﬁﬁﬁﬁﬁg f FeRAISYE JOr @nt i n sai d
defl ecti on wamtooth sigmalnQYRAMR ahdtcouplddt to ra defllectionc winding dLagX h

sai d sawt oo Is f ) ok (o] a| hqd t ube;
ans (52) for" gene aster “centeri ol 's1 ghal™ (out put  of 53)
e 185 58 18bubd, B0 ek bf said, uBSUETAYCJotsf R B.C7Y
that is adj & deflegtioiaiecyiorwiths respesénteersaid sawyionthesigna s (50)
for generati ter ' CAlr S I : ; [ dj ustabl e
to. p?ovi de gg‘rﬁ e?%tgl?%rgh%él‘fgﬁgt%%j usté&lnt“? gr?e}gn def‘?%‘@é’ﬁgﬁgf%eﬁtg Jsai d
raster centdnag@itade thadt &y detegRinedpr geeer & wish §aidesaitagthai d
sawt oot h si gigdalsts Tormata tdtendhUststeedn Of Saidd catlsddy rhgi mibe; cont r ol
si gnal does not substantwall;s fgect raster centering adju tr’rgnti nd nmeans
(0 1 op ) "t oo Ok 573 KO eenBEaie CENHEIP S RtARR  CBpirsl o
raster heigisig o that g$haddyustableetoe paov of imastercontro

hei gisigfalHEO®PE obriid)olthat d$addjustabl vidg dof inast I

si.gnal (VHI a ntrol signal (VLON that are coupted to said
sawt oot h si gnatélgieiﬁeri i(r%gﬂr?glghs'(ZS, 19) to control said nagnitude of said

sawt oot h signal (VRAVPReans 300 forr genpratingta (rasteotheight Loapralf sai d

period of sajghfHAMILIGHTI MR i$ rhc%ﬁﬁﬁb[@‘rtéep%\ﬁ'ﬂes b ras&st-hﬁgmr ol
signal, and tQ control said nitude of said sawmooth signal at said

na
second i nst AFUSERERGg "I?’iaﬁ%"tﬁé Y said period, in
means (13) responsive to said raster centering and

raster height control signals for generating said sawtooth signal
such that the adjustment of said raster height control signal does
not substantially affect raster centering adjustment.

2. An apparatus according to Claim 1 characterized in
that the adjustment of said raster centering control signal
(output of 53) does not substantially affect raster height
adjustment. ' '

3. Apparatus according to Claim 1 characterized in
that the adjustment of said raster centering control signal
(output of 53) causes a magnitude of said sawtooth signal
(VRAMP) at a first instant (end of retrace) of a period of said
sawtooth signal and a magnitude of said sawtooth signal at a
second instant (during line #210,”Fig. 2b) of said period to change
in the same direction and the adjustment of said raster height
control signal (IHEIGHT) causes said magnitudes at said first and
second instants to change in opposite directions.

4. An apparatus according to Claim 3 further
characterized by, means (101, Ql, Q2, Q3) responsive to said raster
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acc'o‘r‘dance with said second control signal.  -13; _
according to Claim | characterized in that_:ssa_l d saH! "l erating
means conprises a first capacitor (14), means (15, s M ve to a

synchroni zi ng 'signal (SYNC) at a frequency rel at e]g to a deflection t _
frequency for ( CNF refit U acitor in
a f?rst éi recqt_e?lgﬁﬁ'?g E‘?@‘ utt:e% %’)r g’%‘hr g#g?)ngﬁ%gh igﬁ%ﬁﬁ&?&&&gpsam oot h
si gnal ( VRAVPIghalss for) geastatingra first i eqnteol istgnal poY HIGH)oRNd pesdasmdof
said sawt oot egtgolalsigill d(VLOAWY! iRt RN doipled SoORKES sh@rbGs Lighdl! T St
direction to produce a seconmag‘%ngg porti on gliTRA 3 sal d Sawt oot h
signal, duri %%IQBESnWWt s QC%F‘Ploé_, 16 fEAgRIuEe sof Faddwt oot h
signal is symakwtootlesighal iMMAMPleOBiiZI: Iﬁgsﬁliﬁmht O@ﬁnéf(rwﬁdﬁsépns' ve
to afirst c o} Lgn C .to _said capaciior .f.or

est abl i shi ng,%%ur#enlg{)g &# rsia%/&%@ﬁ?h(ﬁégagf "ﬁ e?_‘i‘:gégﬁmiﬁo f’é’éf'dsadgr f’&ﬂt_, sai d
first ranpi ngonsreli signal, and ¢oetontral said detagnitudedof nsaid csawitouth Wit h
said first c | 291 | sedBr@D bve aj C zi:ng
signal for ggﬁéégéiaﬁgﬁga,s%enpl,l ngngc%'ﬁ%r SI ﬁ%’ﬁ(’é@&ﬁa&aﬁa@ﬁ’ﬁ&bf‘ﬂ10)
during said faceordangewifhpsaid Sacond apentroB signal.r esponsive to sai d
sanpling control signal, to said sawtooth signal and to a second control

[ | (VH and coupled,to said capacitqt currept., geperating peans for
ilo%??ol I(i ngG;)ai d capac!O ‘or ML APRATALYY ﬁc"g(gah“%o‘ﬁt (ﬁg?‘r‘gego@%_ﬂcﬂ%ﬁﬁ% njp
accor dance withat ssaidf saweoath signalegeneratirfg rmbanﬁnmmgri&gstaoﬁ:‘?nd sa: d

cond contr ' | 41 /4l L {fgen J\N t eEm en ,sard_sanpl i ng
(S:g(r:lt rol si gngzkplﬁgﬁagn 1r te@eg]bl% Sgng?'( ?gf 9‘?%".“%1@) r}(ﬁe.gpg%g?vém%l%i d
raster centeSigRAl GBYNE) it a3frequeneyselatetetaia defleEtionT frequencyl far gnal s
for generatipgngparing 4 Sdurdétt SRIRAMPINiHA! ﬂ%‘\&“?ﬁssai?'\ﬁ iRt

according to/dC ai characterjzed 1 that sard first J and 'second
(VH GH) cont fHFE s‘i%?ﬁ}%“ dPeP oﬁegir%& ramping Rattiong (TRAGEN of @101b,
101c) of a veawagethdisignar (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 first control
signal (VLOW) and coupled to said capacitor for establishing,
during a first instant (end of retrace) of said period, said first
ramping portion at.a level that is determined in accordance with
said first control signal, means (10) responsive to said
synchronizing signal for generating a sampling control signal
(signal- at output of 10) during said first ramping portion, means
(23, 24) responsive to said sampling control signal, to said
sawtooth signal and to a second control signal (VHIGH) and
coupled to said capacitor current generating means for controlling
said capacitor current in a gain™control feedback manner, in
accordance with a difference between said first ramping portion
and said second control signal, said difference being determined
when said sampling control signal is generated and means

(101, Fig. 1b) responsive to said raster centering (output of 53)
and raster height (IHEIGHT) control signals for generating said
first and second control signals.
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4. "An apparatus according to daim3 characteri zeMge

divider (101) conprises first (R9), secong4(R8) and thr rd ors
sai d second resistor being coupled between said fir N‘im“\stors
wherein a source (4, @@, QL, @) of a first current sthat is

responsive to said height control signal (IHEI GHT) i s coupl ed between said

first and second.resi séors and a source r% second current (1120
[err]) that is responsfvef 2PRATANS| GRECIINE 1) ?’cjha5 ¢ Té%@ﬁl@é Het ween

sai d second thag sad rﬁirslte§v5mvs ami secong| wmgm@neentrm Ssagﬁalbeaaht control
si gnal causei b? aid rst_an ond cy eﬁg ﬁ%@} ein ﬁ manner to
vary said fitet*'g s%tcd:r?dr "HHHI"@ Sal Bos Of et YBH188&uch t hat
the raster rdawgdher v@k018s wi t hout subst antially affecting raster centering.
5. An apparatus according to Claim4 characterized in that a fourth

resi stor (R6) I's coupl ed between said second (R8) and third (R5) resistors,
wherein a source (52) bf AR HApparawsr aecordimeENvERQIaimma$ ¢haraetepizadi i to

sai d Centerlmﬁt CSaid ' Pblta f&%'vx&&lﬂ(mgl)oéo ﬁhsess ﬁ:%gp@@%ebgéfdﬁanémzd second

and fourth es S ors erein : ird

current cau VG‘ reasdﬂt%&céﬁ PQI resision| Being \Fé?i"‘?fer‘i‘n the same
direction tCbenmendeafd)rﬁtsheandstlﬁrdCﬂmsmrﬂg viltirefii eYourbe @a nmanner t hat
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said height control signal (IHEIGHT) is coupled between said first
and second resistors and a source (Q3) of a second current
(120 pA) that is responsive to said height control signal is coupled
between said second and third resistors.and wherein a change in
said height control signal causes both said first and second
currents to change in a manner to vary said first and second
control signals at opposite directions such that the raster height
varies without substantially affecting raster centering.

8. An apparatus according to Claim 7 characterized in
that a fourth resistor (R6) is coupled between said second (RS)
and third (RS) resistors, wherein a source (52) of a third current -
(ICENTER) that is responsive to said centering control signal
(output of 53) is coupled between said second and fourth resistors
and wherein a change in a magnitude of said third current causes
said first and second control signals to vary in the same direction
to provide for the raster centering adjustment in a manner that
does not substantially affect raster height adjustment.
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