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SHRI NK MODE The invention relates to a video di sw amdef | ection apparat us.

Si de by side pictures are an appealing feature || Imm Vi si on
apparatus, especially one having a w de screen can watch two

prograns sinultaneously, w th equal size pictures. *TBhllﬁ(s can be
significantly nore pleasing than a picture-in picture format, wherein a
second picture overlays a main picture, and is (éuite small in display area

by conparison to VERTHaAR DBFRECTION WHEWeVER TICAdeSHRINKIMOPIE:t ur e di spl ay

formats can present aTeohn@BhtiBueePited Ybd8 SGAESN dMpIRY AVeflRRERMASE
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screen is utdnd z‘éd %ﬁe pﬁre%l&rénddssmlw mapctgrescoraaaﬂmntﬁé ther tMaM  shri nk

mode) wheén tgietutef | ecHoovevangl sides byedsided r)artuw oisgilag fbemafsorearent i oned
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di scl oses a SgRificapht amPuUBpof f rlemerbm@@erbymshp 2rveofwt ban@rowsdslrhavi ng a
nonl i near gajrder Tiae adbid erhergtel ak a:itpiratfo emst%rﬁoﬂoupl es a vertical rate

wt oot h |t rt d
nonl tnear tyin the ddfl bt A6 r‘ﬁ’%ﬂe? S aR" oyl DhSBRYC 3, <
S- corr et i orinvemgionon exmledeﬂwtwmeau@er@ft it Vldﬂ@tdﬂrsélar)’eldghtcead? ust ment

It?\ obt alt ned rlékluh‘éﬂywlﬁleﬂ he efmhrg ugke metbﬁresawsqe&hdss;g@9l medeusbfrent of
e picture

to bb di i1 ereficHE 3"&&%&?{1 Thtian dudRidn e T AS adkamalinfed dhu for
di fferent pireducingheithht amfplitsideenf szt tvienyjsal Tdeflearipnt icarasit time @ain
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20 It may be desirable to provide for S-correction in the
vertical deflection current both in normal operation, when most of
the entire height of the CRT display screen is utilized for picture
display purposes, and in the vertical shrink mode, when the
deflection angle is reduced for providing the aforementioned side-
25 Dby-side display mode.
U.S. patent No. 5,229,692, entitled A VERTICAL
DEFLECTION ARRANGEMENT WITH S-CORRECTION, in the name of
Wilber discloses a differential amplifier formed by a pair of
transistors having a nonlinear gain. The differential amplifier
30 couples a vertical rate sawtooth signal to a vertical deflection
winding and introduces nonlinearity in the deflection current in a
manner to provide for S-correction. In, for example, service
operation, picture height adjustment is obtained by varying the
amplitude of the sawtooth signal.  Adjustment of the picture
35 height also causes the gain nonlinearity of the amplifier to be
different at a given instantaneous value of the sawtooth signal for
different picture height adjustment settings. The variation of the
gain nonlinearity of the amplifier reduces changes in the
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2 nonlinearity of the deflection current that) otherw se, m ght @EAPR 2002
rntroduced as a result of the picture height adjustnent. It may be
desirable to reduce the anplitude of the deflection current for operating
in the side-by-side display node S and to utilize the nonlinearity of a
transistor pair that forma differential anplifier to provide for
S-correction. It may al so be desirable_to maintain the gain nonlinearity of
the differential anplifier unaffected, 2at a gi ven instant aneous val ue of

t he sawt oot ' | ), at e or p ti , ,Wﬂgqp nost of
the entire @@'S@éfﬂ iosf Eﬁ?I ?gggpﬁgﬁ j{ﬁ?ﬁﬂ%y%ﬁ, pgg’eég?qg%’d | h(]ab()3
si de- by- si ddNHPSEFEY Hode resuly fedheichicurei Baiehspadiasimenterbodyi ng an
aspect of the inventidn, mayclbedetesirabdd hagderedayget the amgliauder bf cele !

def | ection vf g MOUN&EH 20r & ;g@rﬁlﬁ g i{nhﬂ\ecastiﬁg-qﬁ'-gi%% § ’ﬁﬁa Andgge> 2wt oot h
signal generator 1's responsive ? a P rst vertical ’size éjg IR ghal for
generatiAg @Nd rigt wWiligooths Jigminepriyy ff Ar 4tansgigspr ¢ pis thatprfevinde for a

¥ertical {lpruilsﬁe&ém!iam@he%lme:?n@r@té\?aeat&A@cﬁr@eg_@ﬁd alrmlrﬂjwq&@sd Gpedr ovi de
or a verticgl .shrink nmode of. operation. e i 0 i f.ier i
responsi ve t‘%st‘%&lga&fod??\mgm@ S Snaﬁalfomoﬁgﬂ}féﬁ?’ng&a%rt ‘t%lreﬁéﬂ ection
current in tameptétarecunafifeclieddi g tahagiveus dsstanteneousal vusi tobontlf an
ceor dance. vypoof Lty fOCAER P N RoHHAL fopctition b8t 6 the
sawt oot E%si gnast intiea£tire S‘Fﬁbgﬁﬁ% 'tshé‘“%igrﬁﬁoéqrhdéﬁr{’g%lpqrﬂoﬁte &d

nonl i near mamnéhe t osigechyi-slidef display tmode. S-correction. A nonlinearity

i ntroduced in the sawmgQo ' t n l tai hggsanme in
a given vertical,K posi t/-igo&l{qen%l gﬁ?‘ﬁcpﬁg @ P?&g{'ﬁ ?ﬂ??oﬂc{ﬁggnﬁﬁoﬁééﬁﬁt.i §£ nodes:

FI GURES | a, g aHwvantion, yurcludes ad i Qdey efay otebodifent OCTHCRErti cal
def |l ecti on cdeftedtion FiGdBES Mautedi bhust nedke of ddwl icatbdeavef aubs. useful for

P GURES ! 0. ool Figl) ReRBEBl | The3pRRNRIRR' o fiffe WERTAT SES 111 on
of the arrar@eHEek dgndl dorEsenerating dnhifst cRWiaeH ngigndlpradviagdigst o 7 A
i 11 eront ials amn 1] ar o LR | bt Baor o e S ahractt CEAIOR. 26 o
f:mction of allnput %/oﬁetcgg E‘IIQ%E}:A Boiﬁaodsi&% %@sgivne%gggfr égﬁls](i:(a q“%r %?t he way
5 |inearity @pergtiodhandesdefdectign nampbifiest iy erespeasivgodpt tih sawtoesh
arrangenggnt §gnkl @JREgédbrating a vertical deflection current in the deflection
winding that causes a vertical position of an electron beam on a
display screen of the cathode ray tube to vary in accordance with
the sawtooth signal. A nonlinear element is coupled to the
sawtooth signal generator for varying the sawtooth signal in a
25 nonlinear manner to provide for vertical S-correction. A
nonlinearity introduced in the sawtooth signal by the nonlinear
element is the same in a given vertical position in both the
vertical shrink and non-shrink modes:
FIGURES 1a, 1b and 1c illustrate an inventive
30 embodiment of a vertical deflection circuit;
FIGURES 2a-2e illustrate idealized waveforms useful
for explaining the timing functions of the arrangement of FIGURES
la-1c;
FIGURES 3a-3f illustrate waveforms useful for
35 explaining the operation of the arrangement of FIGURES la-lc
when top panning is provided.



FIGURE 6 illustrates in a graphical formthe way the linearity eg§0kpRr 2n02
changes if S-correction were not provided; FIGURE 7 illustrates a screen of
a cathode ray tube 10 operating in a vertical shrink node for displaying
two 4 x 3 aspect ratio pictures in a 16 x 9 aspect ratio display such that
portions of the two pictures are cropped; and FIGURE 8 illustrates a bl ock
di agram of a television receiver arrangenent that includes the arrangenent
of FIGURES 1 5 la-Ic for obtaining the-i mages shown in FI GURE 7. A sawt oot h

gener ator 100, shoun csatar} d.ELEVT: | Machled] T Ui EY Bl 0"

circuit 286 is controlle r|ng via a

ni cr opr ocessYr acoifersntial amplitie rQicEI@Hpg%eHP ri@ahrnranmﬁtcora@:tmm in
FI GURE | a, p'lrgpghgﬁmga Zuﬂcﬁowlecﬁﬂ gt d@f(h@@tl on current iy that is couEI ed
to a vertical deflecti r p shown
in FIGURE |c. Correspg(ri\g;q\lgbs ér)rbllmﬂgétgg a%rggpbcai gé"?h gﬁgﬁv t he
figures Por lcmaretyp@mmrng:t@ngnal 89 atéumtmn f(mhc‘{ﬁr@lngl posdtianvént theal

synchroni zi Ngr4igefddnt INFIGUREGRE 1 a is coupled to a vertical timng

t 10. Si I db d t f tel
aoei ver that pr ocess TCURE B IS deS rd e RBRIEA, dordl g/ vakTdS Tor

exanpl e conflonearity eurorhehdgE if hdarmtctidhe weirapsed prowiledet ween 3 0

consecutive occurrencggAirE chlllﬂsﬁ'h&‘%ala Shedn qgcgur&rﬁhg&r ayV Eé cal
interval equal to 262 1/2 hor (ﬁ}ﬁ e intervals I ne a

gi ven p|1(9[ ur¥PErARge 19 ar Veqtiga 89 ‘51 of rngEI'&éfé“% ‘ﬁ‘iocf'oﬁ éc%%&F 10a,
shown in Fl GadRe picayrdshat agdrﬁemaQeaspncWenatlocdispiwlsaxchydmﬁrpmntmmsgobul se

signal A forth% r‘ggepicragre%egl;é CC%L @d;etands 5 FIGQURES 2a-2e illustrate

wavef or ns us ex al ni ng erat| n of the circguit of FlGURES
la-1c. Simlar synbol & i |U§tra SFI | dlaggamn @ 2a. tedeyisip at e
simlar |termcerva‘rurae1tamgrement iHatA iRcRid@@02he hindapemsat 6ONFIGURHEST

exampl e 1 2 B{E TR Sohaing! el lmils SHOVY o) FIGERE 7 2 m o opr ocessor

10a of a generate shown 1'n FI GURE 2@) that is
del ayed by a control | &bl &a\umhtgemrmratlp()e Sth@“ﬂunsedgtaghan EINBRE as seen

in FI GURE 2e1b Byf delvaytioal Ubﬂe@ﬁsuréleme 286 \/@r&meéuéce&%t td Qhﬂigbvart o the
SYNC pul se) raprocessor ontrol s panni.n
HeFs” RSERS o

screch. The QST &bk oy e LRl etbct 9 "sphithBep cpbd oo
i nt erval betmneotmgugerrme&rrmge@ma fasr showmpannFHGURE ba,l pregucingacti on

|l ess tham a iUIVErt'l@élerd/@lecti&i égrﬂé@\ftt RAAN ﬁg)ccﬂf léByVé'Berae vértieQl ween.
Theanount\%ﬁ(:h pul e5|% GURE 2a .is ela% alr] es i.n
accor dance wiEHeGtHRn d%(b‘ efl iRgi ﬂ'gy tHidt afs QUEBRS ey 3 h&NQWEB, Mg gnal
A of hl GURE FIQUIRE cdepl edCbyreapording osy®Rb®ls oaadt rmwgerals nane afed pul se
stretcher f'ﬂh?ofx%ﬁ@upo@lef Oflﬁa‘f@@r%kn%&ré%y@dlw Cah&rx@f’rﬁt flepfial o¥RESET.

A | ogi cal tion wth an 1 nput signa I's provi yatran5|stor
Q4, for cont¥MtUeMYy the timing of vertical reset signal VRESET in a zoom
node of 2dperation. TheAbesmical symehsomizing Qghal SSYNG| efd IGURIPButa dsgnal D,

generated ac r or I i si gnal
2 0 | ERROR @JHE@QPE%R@%%%E?&E@& ?Eﬁﬁ?a@ dD;, Siphdl bgﬂtmlﬁe%rqﬂaﬁfédf gggnce
current |evePYaddVvideavdotggory & tofc A gleviaian Jisceiyer e thalgPracessed from a
power suppl ybgsebdidi rt@léhmuﬁrtt@&weﬁt peitgnall agEN TSCex oz neﬂam;ﬂe fully

rapr esent ed BOMSTHHAE" b WO NISC o PR s Ry Ep i TG, HHHeek L) 2%
(see FI @tﬂREscmﬁ)ecgdvanac@a)renqme@ft SY¥Y NG agnalp SINTHC: ag@otmtsSfcgnw D
reaches the b&rtﬁﬁllmhﬂewalt Qauhr i aﬂezamuznm&xﬁm@nenab@t lide7 interoass!
VRESET 1 9°1hat é&d ne a aglve pncturc lmage or F gﬁf gthqgr%torEY6E chudes a
microprocessor 10a, shown in FIGURE 1a, that generates a vertical
cycle synchronizing pulse signal A for triggering vertical reset.

35 FIGURES 2a-2e illustrate waveforms useful for
explaining the operation of the circuit of FIGURES la-lc. Similar
symbols and numerals in FIGURES 1la-l1c and 2a-2e indicate
similar items or functions.



3 0 of pulse signal VRESET, shown in FIGURE 2c, initiates vertlcal retrace.
Vertical retrace is thus controlled to occur earlier or later as7aAP@n®¥? on
of the difference between the deflection current produced by the power
supply and the reference level. The circuit mnimzes the DC current

| oading of a half supply 3 5 arrangement by equalizing the tine during
which the vertical deflection current is at its extremes follow ng the
vertical trace. The circuit responds adhptlvely to varlatlons in the anmount

of time between the e yerctdnct?&l trp&e Q%R‘p%' e nex1t ng AP R
t ha

2002 5 occurrence. of e in Vi deo si rgsu rom

vari ati ons i%&tmledrrmmtsitﬁwrzdan{:% Rtﬁwéaedmcégwa'ssmg 102 ioft FKAYRE t he
sl ope of thelyegéneratest rjdee r gignal | Ayeds akkdbwnafihe FIGURRBI 12angttedgés

TEVRESET of R | b

nonconduct i v(gélg% ki %§ﬁ{¥%}l?ﬁf&@ﬂﬁ@%%ﬁ%lﬁ%ect gﬁﬁgf Sag“?‘fm or UOBA
of a vol Pageast ée%rlfleﬁmp‘alﬁ )Zecorﬂ/)érdeé?)’lﬂz theheecurFencge of vectipalcraset C03 to
gr?fiucte a VOﬂe&\?ﬂﬂ;{ Lt@”lhet fﬁl:l/@i{/\}ﬂh%s mt@obf&@@s&oqohoaomlm mmi@\ gvertical

efl ection sawt goth sign ranp
sefl ecti on Saut 89S il VoA, <hen 8,7 8,0 GRE Lo bTle Sl oo of 1
cont rol | abl efractidecobrtheuvenital | bRl obetweansicscorreto6s. of V/SYNEnfert er 21
factor controf Sl é‘“"i%%%Y%%@gef’%%“”’%%Qr‘E?“V'aC%‘laﬁ."S&tVé"???f ana Sg
(D 4 coiler SSHODRRiD) 88 #6WhEopP oBERG 10 by it |

Vol t age ZOOMWulsprsigaak A t bfe FIGIIRE 24 modniaryequvmds b;x aduvordsere, vainld |s .
U ront iy Ay ERFEOCY e yﬂ*e?elsr% iR e Sl o shawn | Pl GRS
lc. Vol tage ZOOM of FIGBRE ¥y ﬁiﬁ avsacoalpﬂ@s. yt%rrem@roﬁ%pwm 1b
to the emtteiggdr anpur refnta qmrhser cﬂtrdtcmlmtpeﬂoﬁl)UWAnfaﬂJ gﬂt(e&himg val t;age
V- Sl ZE, t at I y WS t t or
under controYéﬁ%agergga y@é‘ ?O\(r,:rg§§?r1l 10}(:1l iéLﬂch Qﬂi VI g'&ﬁ Fwéshlg 2to
the emtter Ygngk d?lS‘ISSPU?V‘@q’ Byvra gransigter r@@@hfors@pvtr@éllwtbgmﬁmg

pur poses. | nofd@rticalnresar RigsalpVRESET dga @éomlmbdleSot:mp@lraﬁbﬁo The

emtter of t i st or Si st Qn b | Q7 is
coupled to a{’ cf?ft (fl%'g)gtn Q%ﬁz%/e‘es Cotug)l?gzn%oer Bﬁl’r‘e%%%? ?ﬁpggﬁ at% base
vol t age equaaccmdmga ﬂoorﬁllé:ﬂél bi al§ed OO t 3y eCTIOT ¢ WaentCrRodicative xstgrt ges
that are ®oumERRORA rgs §£10rIElﬂ2®R Reepresats o @ff@@meeabeabb@&tar
current in trez;}nm st or at coné rols the voltag eLB% ase of urrent
source transi FB‘?"Cﬁoé’):{ ‘bveféea(} | fBga8VEFage, F5LHERl rd "d&t“é?% ned by
t he col | ect ogeeratedir frm caf POWABI sin)plyQ)ﬂr)erlgszmgvahopeartmah eetpuds

arrangenment gfsoa tenperature conpensating transistor U0O6C) whose base and

col l ector are coupl ed o fu ctlocp as atdif) Ei) and a resistor R 14 that is
coupl ed to a -9V suppl pxp ained more fully later on, error current signa

IERROR prov1des a ramping input voltage, represented by signal D,
at the leading edge of a vertical blanking pulse B (see FIGURES 2b,
2d and 3e). When the ramping input voltage of signal D reaches
the threshold of the triggering input of one-shot UO07, signal
VRESET is generated at a signal line C. A leading edge LEVRESET
30 of pulse signal VRESET, shown in FIGURE 2c, initiates vertical
retrace. Vertical retrace is thus controlled to occur earlier or later
as a function of the difference between the deflection current
produced by the power supply and the reference level. The
circuit minimizes the DC current loading of a half supply
35 arrangement by equalizing the time during which the vertical
deflection current is at its extremes following the vertical trace.
The circuit responds adaptively to variations in the amount of
time between the end of the vertical trace ramp and the next



~~. 'APR 2002 6 A resistor R16 is coupled between the emtter of .z ?}
WO6A and the -9V supply voltage. A transistor UO6B has a base voltage that
is equal to the base voltage of transistor UO6A. A potentioneter resistor
R43 is coupled between the 5 emitter of transistor U0O6B and the -9V voltage
supply. A resistor RL8 is coupled between the emtter of transistor UOBA
and an adj ustabl e noveabl e contact TAP of resistor R43. Wen contact TAP is
moved close to the junction of the enmittder of transistor U0O6B and resistor

R43, resistor R18 has n ffect on the emiter .curre in transi stor
UO6A because ??Fé’ré?ﬂcteté’g 3§8¥‘§ dnofthe r pYts ¥ e ou il Q&ﬂj Fesudt ¢ fﬁaf“ of
transi st or UOGkiat{nst hie dtdmmdmndofwmmncmm ahe ToRespombppsvadattbmser to
the -9V supplyy) tﬁ@%lléﬁé) IR&&hIV% r§Q4PLS | n par allel with resistor RI16.

Pot enti onmet er resi stor ereyajustst e rren i n_of V/]
converter 21 to enable BHH%@W%%M affer ¢ @y ’é‘lgaﬁéég \E\g%%§gi t &f &igapl
produci ng 5t heVﬂzE/EEth A wahiidge WOIN BfaFIGERE abb chcoatds hSnchsr&imnby ]
transi stor W0 Ap ' r r c to the
base of a traﬁs.sﬁv 388 RAMp (e B ”%OC‘%W B, slafy DOBA £
transi stor uole %eﬁer%raerm el eneoayerses r 2 Wh@e@as@zxsgeﬁré\ngw@@lﬂowc is

coupled to oneoaertm prbdete aare@m er rkRp thavi aefiasds omsurh@etpémml at

ground potent tra SI ravvs ren i ng.the.voltage
at the base o }§‘3| gt le rsggwg?@r 1 ?/Hssﬁwas l‘%()‘(")'f’tél e of

transi st dr0 Uﬁ@U&E:Id@ 2 "thléiq'm DérfanP pordon BRAGH mindeflentiongsignabl ZE so
as to mai nt ai WSvew | igaldeGaMigelingy the daInoRdeUTdre Mont /1 LM O UGAISaRST St or

UO2A in FIGURE | b | conver 1A) simlar to V/1 convertor 21)
is utilized. %“??éh?pjf‘gg{%ﬁj 3[?6‘35@(&%1 l ector current that 3 0 tracks
the coll ector current i¥/Itrcmsiesteor 2004} mbeuoﬂndadlayustrrrmtalogn heltgpe
adj ust ment VOZb’@ﬁI VorkidE ée?rvme asVQAlnt o AT Fac‘i@ijpé&ﬂr§10 diPRal.

emtters g nsi st V|are5|stors

respect i \}eg y. VPhias Sazgsoﬁ) iy &ﬁ%‘? §Ee(51r dyodo déﬂ\‘dama'é‘? Qgcglaffgbcfoé‘t"ef‘ﬁé

cat hode of di bdal CRO2pknd t@r emidropooEdssupl ﬂﬁgeasSsBonanal RKIGURB2H aand
resi st or el n | a SPEC t he
col | ector curm{yggf 2t rans?g e§e%nﬁfe §l€%ﬁﬁ%l ?rP Iﬁ fl::qt\{\fhlteta Bgegﬁ :usg:lt?he
col I ector cur ARt iHrarFanged singthepeireyits éPmé‘ar}byﬁ}%éaFFet%{) Qi"aéﬁet Pandi st or

U06C and ' veAfddl-deftection cifirddt iy applied to vertical deflection winding
20 Ly as shown in FIGURE Ic.
Voltage ZOOM of FIGURE 1b is coupled via a resistor
R49 of FIGURE 1b to the emitter of a current control transistor
QO07. An adjustable voltage V-SIZE, that may be adjusted
manually using a potentiometer (not shown), or under control of
25 microprocessor 10a is coupled via a resistor R22 to the emitter of
transistor Q07 for picture height service adjustment purposes. In
addition, a DC supply voltage of +12V is coupled to the emitter of
transistor Q07 via a resistor R21. The base of transistor Q07 is
coupled to a diode CRO2 that develops a temperature
30 compensating base voltage equal to the forward biased voltage of
diode CR02. The voltages that are coupled via resistors R21, R22
and R49 produce a collector current in transistor QO7 that controls
the voltage at the base of current source transistor UO6A. The
base voltage of transistor UO6A, determined by the collector
35 current of transistor Q07, is developed in a series arrangement of
a temperature compensating transistor UO6C, whose base and
collector are coupled to function as a diode, and a resistor R14 that
is coupled to a -9V supply.



20 25 30 35 resistor R 14. Transistor U02A of V/I converter 21 A4pr RARCE®
current 10. Advantageously, current 10O tracks variations in current | URAMP
of transistor UOBA in a way to maintain vertical centering unaffected when
a change in height adjustnent voltage V-SIZE occurs. The tracking occurs
because of circuit symetry, for exanple) the symmetry with respect to
transi stors UO6A and UO2A. A transistor, U02C produces the emtter currents
of transistors U01 C and UO B. An em Pter resistor R 17 establishes the
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emtter I‘ESISEOI‘S 7 pnd R08i r @fﬂCthﬁlg to.t he collﬁgtor of transistor
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17 AP RIOOSIZE and in the 12V supply voltage does not affect a ratio between
currents I0 and IURAMP. The resulting variations in currents I0
and ITURAMP maintain the base voltage of transistor UlQC at the
level of sawtooth voltage signal VSAW that corresponds to vertical
center for each level of voltage V-SIZE and of the 12V supply

30 voltage. Therefore, vertical centering 1is, advantageously,
unaffected by adjustment of voltage V-SIZE that is used for
adjusting picture height. The emitters of transistors UOIB and
UO1C are coupled via emitter resistors RO7 and RO8, respectively,
to the collector of transistor UQ2C that controls the sum of the

35 emitter currents. The base voltage of transistor U02C is the same
as that of transistor UO2A. The emitter voltage of transistor U02C
produces an emitter current in transistor UQ2C that is determined
by a resistor ROS5.
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resistor R70 couples a supply voltage V+, for example +26 volts, to :
terminal 1lc via an emitter follower transistor QA46. Transistor
Q46 produces a DC voltage +V/2 at terminal 11c that is equal to
35 about one half of voltage V+, in particular about +12.4 volts. Half
supply voltage +V/2 is. determined by coupling the base of
transistor Q46 to the junction of voltage dividing resistors R91 and
R92. A junction terminal 1ld, coupled between winding Ly and
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FIGURE 3a illustrates in solid line deflection current iy
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matter frém each of theln non-zoom operation, the beginning time t0 of a

trace portion of current iy of FIGURE 3a, shown in dashed line,

may be delayed slightly less in order to keep the same video

picture element at the top of the screen. The difference in delay

compensates for the difference that occurs in the beginning of

30 vertical trace, between the rate of change of current iy of FIGURE

3a in the zoom mode of operation and that in the regular, non-
zoom mode of operation.

Current limiting resistor R70 is coupled to voltage V+

for generating, via transistor Q46, half supply voltage +V/2 at

35 terminal 1llc, as explained before. The average or DC current

through current limiting resistor R70 is reduced so that a large

resistance can be used. The large value of resistor R70 prevents

excessive deflection current iy if a fault condition occurs.
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arbitrary. In accordance with publishgd techni ques, the second video signal
can be stored on a field by field or frame by frane basis in order to be
synchr oni zechﬁenhng heo fRIGIRE deo isi grealz,oom;uabdy, iradecingdee rmvevage

Hori zont al  qoEPEARShPI AR FEPAER) O G&bElihed B4°ATRIskABCTHEYidldd | 21 NG

line rrermrles erein LS Wit eren rates.
The inter pol%ft (B‘Fadé%o?qll%e Rt é’%ﬁ@ﬁ‘ ﬁﬁs‘*@éeﬁt%ﬁpﬁewqqq fheT| NART nenory

and presnootths daidpoiht cbfi shéd oiftereadparedadenn tifme |tilne whworyacd/eid i cal
def | ectign Qdifitteled’®@ndNARCT2 2qhtttdia Ry © g?sp to! $he | 6B inBlAe ot ufe ° the

raster) I n accordance esire cal
under scan) ria%t VeEUEY ttRaCeomi s, vehe | ventical sﬁ?%’s‘/c%elfgh“alaéa'rﬁbcé%sary

for inpl emengosigonied f @it ches ploayrdcer imesval The-t2] daa p¢ qc&s%@hegﬂryer ates a

digital out i SLANL Gifer WHCHARCHIIES B do B BARREC Shine

relative anDu ori zon conpreSS|on or cr depend
upon the di sghigh f drenedefipetione cusratitcdd @it s pisayoPROYH CKE!QHI%Sl \Vlte to the

m tcr OItOF th)ess.lca.re)é% I \edlué Sof ﬂPéuﬂéﬂécﬂWr&iri”&)tt% uﬁit@ﬁnﬁ%ml nczigo Ehe d:jgl tflll
out put signa is conver e a ut put _si gna adigita
to anal og converter 278 %\‘éﬂg t2®l9t t?@bgﬂgﬁgagl P il ﬁﬁrqrnﬁﬁfr Bb kine
drive ci rcuiimdm_m)vewlsngrhl dlﬁR/B@l%ahhbde indjcativiee of2a differenre detwoeh
vertical deft'hﬁcﬁi/é}'a ¥ O¥Q3e 0Bf h%aﬂa%{? ? 'E:ﬁ%ch%‘tl‘s "i’t'ietr 'o?th@ i zont al
and vertical de 8‘? ir lilt?ré% tlve&a/ tube 22 has
ond vert cal el L0l el o Frent Sigay b‘ﬁmw Githed f or mt
di spl ay lrsat i tomadg lGpacit@erelat olirhin gyemaprcites CET tis céﬂsabllednbyng/mmset

signal s SUChsx@ﬁcﬁ'%g‘é' aiERr [iHee: eocir'yfcegﬁfmew ¢ n%'lrﬁu'i as >
expl ai ned begore ner.ator 10 al sp iate a contr Si gna NK t hat
causes a redvkEdttlvePridal H | etattnd an§ anlghien tSéEENS|8ﬁ{“-‘rfé&“e4 ¥ 250

oEera_t SS i n fai@opriddessi clt0a; earbde, Hmé{l;l&hmrrgecumlogl tiweeverlti ahsed ze of
the video | . t a 0 Screen
2. Thi o 1000 Bk Bidcliihy: ¥ Rowt? 1B, PELK GRe SorkEnboRR 9 20T C
the redddbd Wnerthe capomemmeds,i die deading $dgeceohpblagking Lignahdhgeeryrs he

sl ope of savéfpidt Stlhﬁﬂa| th\éS/W@fcaEI %Ené b)m%salexml aigegdraiderbpn.thdhe full
vertical deflection and § E cted when 1 gvm ng lnghngl e pi ctntljre and
the reduced REFICRLPT B Em{:ﬁ e"\l Selbctey \X,ﬁé%c% Wl‘cr?g f)l 8P 8™ s de by
side. VerticalodS-correction in CRT 22 of FIGURE 8 or Ic is obtained as a

result of operatl on i nC@rreqp! ISW MERPOR N wmsstgrsc iferand1 01 B of

of the 4iti crURELFEIbIR rses é%ﬁh@&hié*ﬁﬁ%ﬁiﬁc& hﬁ&cﬁ@%‘?@éﬁ*sﬂl“gl g
smal | er) St ltaImpSDagmamdig ahda enate opropertionall toraugenw?gnathdiR@Rntf| n a
correspon '”Qnﬁ Q/A%AD”? dﬁ{/%;fwg Est & 64138 g tHrEﬁ\cﬂB“}rﬁfuto

trace. Thus) ner
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the period oé¢xcdedsatheVidshold level, the set mput of the flip-flop FF in IC
30 UO7 triggers, causing the Q output of flip-flop FF to go high and
the low-true output at pin 3 to go low. This low-true output is
coupled to the base of a transistor Q10, which clamps signal
VRESET high, initiating a fast vertical retrace by clamping voltage
signal VSAW via transistor UO1A in FIGURE 1b. Simultaneously,
35 the output of the flip-flop in IC UO7 turns on a transistor Q11 to
discharge timing capacitor C17. Current signal IERROR maintains
the DC component of the deflection current small in a negative
feedback manner.



When vol tage VSAWis at a peak value) the current in transistor U0%Gp PR 2002
smal l er than at the center of vertical trace. Therefore, an equival ent
emtter resistance of transistor UWOl1 Cis 3 0 |larger. Consequently) the

vol tage gain or scale factor of the differential anplifier formed by
transistors UOLC and UOLB is smaller than at the vertical center.

Simlarly) when voltage signal VSAW I t amninum the current in
transistor UOLB is srmaller than at the vertical center. Therefore) an
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then ceases operating in a linear feedback mode and a voltage VB
at supply terminal 6 of amplifier 1la is applied to deflection

30 winding Ly via output terminal 11b. A retrace voltage VI11b is
produced immediately after time ta in FIGURE 3a, to enable
deflection current iy to complete retrace by time tb. Switch 11fl
in FIGURE 1c of a boost stage 11f causes a capacitor 11g to be
coupled in series with a boost capacitor l1le. Capacitor 1lle is

35 charged via a diode X and a switch 11f2 from the +26V supply
voltage V+, during vertical trace. A supply voltage, developed
across filter capacitor 11g, is summed up with a voltage developed
across boost capacitor 1le so as to form boost voltage VB. Voltage

/



1 7°AP R 2002 17 anplitude of signal VSAW For exanple) a decreaselilnAPR 2002
.signal VSIZE produces a decrease in a peak anplitude of signal VSAW The
decrease in signal V-SIZE al so causes a decrease in the collector currents
of each of transistors U02C, UOLB and UOLC, 5 because of tracking provided
by the current mrror arrangenent. Such tracking causes the normalized gain
of the differential anplifier fornmed by transistors UOLB and UOLC to
decrease when the el ectron beamis atlghe extrene top/bottom ends of the
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hei oht of I GbReraeR Sy iid, ot eAel bRyl EiA B0 240l EXhe  coan ™10
conparison) in each of FIGEREdniludtrates a block dlagram showing elements
required to effect a side by side multi-picture display, and
includes the same reference numbers and symbols as in FIGURES
30 la-lc, 2a-2e, 3a-3f and 7 for corresponding elements. A
television apparatus or receiver 250 of FIGURE 8 has CRT 22 of
FIGURE 1c forming display screen 224 of FIGURE 7. Television
apparatus 250 is .controlled by microprocessor 10a, which
communicates with a tuner control 254, a video processor 256 and
35 an audio processor 258 through a control and data bus 260.
Microprocessor 10a is subject to viewer commands, for example
generated by a remote control unit 262, the output of which is
sensed by a remote control receiver 264.
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FIGURE | c provides overscan of) for exanple) 6% Advantageously, vertlcal
centering is not affected because of the equal currents in transistors QA
and QB of FIGURE 1 b. When vertical -shrink node of operation is not
activated, signal VSHRINK 2 0 is at zero volts. Therefore) transistors QA
and B are nonconductive and do not affect the operation. In accordance
with an inventive feature) in the verti k4l -shrink node of operation) the

broduced in 2 5t ransi stor SOt MREGRCTAIRt eP60e) "EaPPle ier (4 cATElS | ni
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si gnal V-S| ZE ar es a
change is caug€8emfos; h CTUM‘? d@IﬂCRUEIDk&lfCU“Z@ BOHAST SIYSBCCLWIWED wgh 1. A
vi deo defl ect ith@ fat:spaﬁata58mgﬁ@nprlrsltn& r@gzﬁﬁt hﬂéedésagnitwlﬁ oa eherbidé@I

e
size control Jiubhis e@vgqhnmgest othegspesnd | rigeos signad i ¢&n yt)e |Sr§01%§é’c@tﬂdélnce
with said firgieldebyi idld DrZeradR®yolframe basis in order to be synchronized
with the first video signal, usually in a video memory.
Horizontal compression and expansion can be
20 accomplished by utilizing line memories, wherein data is written
in and read out at different rates. The interpolator smooths data
which has been compressed in the line memory and presmooths
data which is to be expanded in the line memory. Vertical
deflection circuit 286 enables adjustment of the vertical size of
25 the raster, in accordance with desired amounts of  vertical
overscan and underscan, relative to the nominal vertical display
height, as necessary for implementing different display formats.
The video processor generates a digital output signal
276, which includes side by side pictures. The relative amounts of
30 horizontal compression and/or cropping will depend upon the
display format and the vertical display height, responsive to the
microprocessor, which is in turn responsive to user commands.
The digital output signal 276 is converted to an analog output
signal 280 by a digital to analog converter 278. Analog output
35 signal 280 in an input to kine drive circuit 284, which drives
cathode ray tube 22. Horizontal and vertical deflection yokes on
the cathode ray tube are coupled to horizontal and vertical
deflection circuits, respectively. The cathode ray tube 22 has a



signal, a first sawmtooth signal (VRAWPLl) at a first anplitude to , Pf%\ﬁ.Rd?OOZ
for a vertical non-shrink node of operation and at a second anplitude to
provide for a vertical shrink node of operation; a deflection anplifier (

11 a, Fig. 1 b) responsive to said sawmtooth signal for generating a

vertical deflection current (iy) in said deflection wi nding that causes a
vertical position of an electron beamto_ vary on a display screen (22, 1C
of said cathode ray tube in accordance Mth said sawt ooth signal;

characterized,. lLi.near el. B). |JO1 c | ed 10, said.
saw oot h si gn%t‘llgiglgfI ng?rra%tcgrf} ‘ofig\}ﬁﬁﬁghﬁﬁd ‘)éla{wt %o\ts:des?éﬁ"ézﬁ WnSpgiynB%I‘? near
manner to pro?f d®:9or vertical S-correction, such that a nonlineari ty

introduced in said sawm@ehérasogned Eynaaitcds_ f\O::ﬂiicEBabla@ﬂk@llg@ﬂiiésdtS sté]fawamde in
a given verti pasi t i t vertical shiink and.non- nk nodes.
2. An appar at %@hag%orsgél% t\gRgSEarm liseeéithagﬁé/Pi ?& e’lclﬁlof‘hét’rcéjé'i ?gr%nFF near
el ement conprexelainedabefoge. ¢ r Geseeator s1QUaISR, gIDEC)tes oanicogtl f Signaht i al

anplifier thatyJHRINKeSthah 8awRl ianqaAuE&D! Péricd] ABflRPRBHaLHEIACKRERAI NG tO
Claim1l furtherl characteri zed b% ﬁal d saw oot h shgnal g{enerat or conpri ses
means (C03) fBACYEH8Pat GG W iseédHd WRIELGY n1%i JASI PYEAWICHter B3 a d
nonl i near el ethereby UGHuBjng)JaxheCyenorabr sizesofirthanpidefo émager espdessithent o
said second s o] sirgpal engrat i ' ir Wt h si
(VRAVP) such i %Fsvra&ilgipggnl\ll%l@gcraﬁt Jizg iﬁ?r?ﬁt@gg ] ﬁééﬁd ??g%t ,sg\/\r}ggoth
signal wit% r HapaEarmRYian,; @fséf@aﬂealsa@ﬁféﬁqthmsigﬁgwt 0 7tpPROYERY tBE 4. A
vi deo defl ect reducadpareticd, deflepriosi mggleaic aickhodplished) ube;changarg ithal
defl ecti on w pgjag.¢L t n f glzcathade : ;
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vertical deflection anp a) responsive to a sawtooth signa
for generatin§Pa vertical deflection ' current (iy) in said vertical
deflection winding to vahy duVerddreidlal pdsfietcdonofandle elieckélentdicawhen a

screen (22 of:sal.d, cat ray: e; . l;a,sa th,Si e r (100
responsi(vlegt ot'ées‘?in?%t gcg(ir)lr?@gl ?@‘F%‘ﬁ% a('{%I Q%V\fae(r%@c?g .a&sr}géc%gog{]céﬁé@ol&si g)nal
(VSHRI NK) f or sgleatadatwhep sdewisgvithsotiiceirghatidgabyngidgn anplitude that is

controlled in accordancgewitdl Sacdtr&ticiniil CRT ¥ ofi BIGURE @ ajragé efsi zed
by obtained as a result of operation in a nonlinear region in
transistors UOIC and UO1B of FIGURE 1b. Transistor
20 characteristics cause the nonlinear signal gain of the differential
amplifier formed by transistors UQ1C and UOIB to be smaller, at
the beginning and end of vertical trace, when the current in a
corresponding one of the transistors is smaller, than at the center
of trace. Thus, signals VRAMP]1 and VRAMP2 are generated from
25 voltage signal VSAW in accordance with a scale factor or gain that
varies during the period of signal VSAW.

When voltage VSAW is at a peak value, the current in
transistor UO1C is smaller than at the center of vertical trace.
Therefore, an equivalent emitter resistance of transistor UOLIC is

30 larger. Consequently, the voltage gain or scale factor of the
differential amplifier formed by transistors UO1C and UOIB is
smaller than at the vertical center. Similarly, when voltage signal
VSAW is at a minimum, the current in transistor UO1B is smaller
than at the vertical center. Therefore, an equivalent emitter

35 resistance of transistor UO1B is larger and the gain of the
differential amplifier is also smaller than at the vertical center.

FIGURE 4 illustrates a graphical representation of the
way the large signal gain of the differential amplifier formed by



a nonlinear elenment (U0O1 B) U01 C) responsive to said sawt ooth Signﬂ5lﬂﬂgﬂm2
coupled to said deflection anplifier for controlling said deflectio

current to provide for S-correction, said nonlinear el ement being

responsive to one (VSIZE) of said control signals for varying a

nonlinearity of said deflection current such that when a change in said
first control signal produces a given change in said anplitude of said

sawm oot h signal the nonlinearity vari ed y a different anount than when a

change i sai g 356000 ogBTLRAl |41898)o PrOGUCES ARl Oiofe ATRL i Ligdle
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distance between all adjacent pairs of lines and finding the
average or mean value of the vertical distances between adjacent
line pairs. Linearity error is the difference between a given line
25 pair spacing and the mean spacing divided by the mean spacing.
The resulting fraction is expressed in a percentage form in
FIGURES 5 and 6. Thus, in the vertical non-shrink mode, the
linearity error without S-correction shown in FIGURE 6 varies in a
range of +6% to -3% for a total of error range of 9%. Whereas,
30 advantageously, with the S-correction of FIGURE 1b, the linearity
error shown in FIGURE 5 varies in a range of +2.5% to -2.5%, for a
total error range of 5% that is approximately one-half the error
without S-correction. .
Signal V-SIZE is adjusted for obtaining a picture or
35 vertical scan that extends the entire height or vertical size of the
CRT. In service operation required to adapt a given deflection
yoke to a given CRT, picture height adjustment may be obtained
by varying signal V-SIZE of FIGURE 1b for controlling the
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vertical shrink control signal, a sawmooth signal (VSAW at a first
anplitude to provide for a vertical non-shrink node of operation and at a
second anplitude to provide for a vertical shrink node of operation;
characterized by a deflection anplifier §1I a) responsive to said sawm ooth
signal for generating a vertical deflec‘t on current (iy) in said deflection
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15 decrease in the peak value of signal VSAW. Thus, nonlinearity or
S-shaping introduced in signals VRAMP1 and VRAMP2 by the
differential amplifier formed by transistors VOIB and VOIC is less
dependent on the adjustment of signal V-SIZE. Advantageously, it
follows that S-correction is less dependent on adjustment of signal
20 V-SIZE. Thus, for a given type of CRT that requires a
predetermined S-shaped deflection current, S-correction is less
dependent on adjustment of signal V-SIZE required for adapting
the particular yoke to the particular CRT. Advantageously,
S-shaping is obtained downstream in the signal path after
25 controlling picture height in signal VSAW in accordance with
signal S-SIZE. Such arrangement simplifies the deflection circuit.

When the user selects a vertical-shrink mode of
operation, signal ZOOM is set via microprocessor 10a to a level that
corresponds to the regular, non-zoom mode of operation.

30 Whereas, signal VSHRINK is produced at a level of about 10 volts
via an A/D converter 10a3 that is controlled by microprocessor
10a.

Signal VSHRINK is coupled to a DC voltage divider
formed by a resistor RC and a resistor RD. An output voltage of

35 the voltage divider at a terminal 121 is coupled to an emitter of a
transistor QA via an emitter resistor RA and coupled to an emitter
of a transistor QB via an emitter resistor RB. When signal
VSHRINK is at 10 volts, resulting in operation in the vertical
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10 In the vertical shrink mode of operation, the required
amplitude of deflection current iy of FIGURE lc and 3a is smaller
so as to provide vertical scan that extends to only a portion of the
entire vertical height of FIGURE 8 of the display screen, for
example, 20% underscan. In comparison, in each of the zoom and
15 regular modes of operation, the amplitude of deflection current iy
of FIGURE 1c¢ provides overscan of, for example, 6%.
Advantageously, vertical centering is not affected because of the
equal currents in transistors QA and QB of FIGURE 1b. When
vertical-shrink mode of operation is not activated, signal VSHRINK
20 is at zero volts. Therefore, transistors QA and QB are non-
conductive and do not affect the operation.

In accordance with an inventive feature, in the
vertical-shrink mode of operation, the collector current in
transistor U02C is not affected by the currents produced in

25 transistors QA and QB. Therefore, in the vertical shrink mode,
when signal VSAW of FIGURE 4 corresponds to a given vertical
position of the electron beam on the CRT faceplate, the normalized
gain decrease or nonlinearity introduced by the differential
amplifier formed by transistors U0IC and UO1B of FIGURE 1b is

30 the same as in the vertical non-shrink mode at the same vertical
position. Thus, the normalized gain or scale factor associated with
the differential amplifier formed by transistors UO1C and UO1B
remains the same for a given instantaneous level of signal VSAW
in both the vertical shrink and non-shrink modes.

35 Advantageously, in a given vertical position, the same S-correction
or linearity correction is maintained in both the vertical-shrink
mode, when side-by-side picture display is employed, and in the
vertical, non-shrink mode. Because signal VSHRINK is not coupled
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a sawtooth signal generator (100, Fig. 1b) responsive
to a first vertical size control signal (VSHRINK) for generating,
selectively, in accordance with said first vertical size control
signal, a first sawtooth signal (VRAMP1) at a first amplitude to
provide for a vertical non-shrink mode of operation and at a
second amplitude to provide for a vertical shrink mode of
operation;

a deflection amplifier (11a, Fig. 1b) responsive to said
sawtooth signal for generating a vertical deflection current (iy) in
said deflection winding that causes a vertical position of an
electron beam to vary on a display screen (22, IC) of said cathode
ray tube in accordance with said sawtooth signal; characterized by

a nonlinear element (UO1B, UO1C) coupled to said
sawtooth signal generator for varying said sawtooth signal in a
nonlinear manner to provide for vertical S-correction, such that a
nonlinearity introduced in said sawtooth signal by said nonlinear
element is the same in a given vertical position in both the
vertical shrink and non-shrink modes.

2. An apparatus according to Claim 1 characterized in
that said nonlinear element comprises a pair of transistors (UO1B,
UO1C) forming differential amplifier that operates in a nonlinear
region.

3. An apparatus according to Claim 1 further
characterized by said sawtooth signal generator comprises means
(C03) for generating a second sawtooth signal (VSAW), wherein
said nonlinear element (UO01B, UO1C) comprises an amplifier
responsive to said second sawtooth signal for generating said first
sawtooth signal (VRAMP) such that said nonlinearity is introduced
in said first sawtooth signal with respect to said second sawtooth
signal.
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position of an electron beam on a screen (22) of said cathode ray
tube;

a sawtooth signal generator (100) responsive to a first
control signal (VSIZE) and to a second control signal (VSHRINK) for
generating said sawtooth signal having an amplitude that is
controlled in accordance with each of said control signals;
characterized by

a nonlinear element (UOIB, UOIC) responsive to said
sawtooth signal and coupled to said deflection amplifier for
controlling said deflection current to provide for S-correction, said
nonlinear element being responsive to one (VSIZE) of said control
signals for varying a nonlinearity of said deflection current such
that when a change in said first control signal produces a given
change in said amplitude of said sawtooth signal the nonlinearity
varies by a different amount than when a change in said second
control signal produces said given amplitude change.

5. An apparatus according to Claim 4 characterized in
that said first control signal (VSIZE) provides for service picture
height adjustment and said second control signal (VSHRINK)
provides for vertical shrink/non-shrink mode of operation.

6. An apparatus according to Claim 5 characterized in
that when said first control signal (VSIZE) produces said given
change the nonlinearity varies by a smaller amount than when
said second control signal (VSHRINK) produces said given change.

7. A video deflection apparatus, comprising:

a cathode ray tube;

a vertical deflection winding (Ly) mounted on a neck
of said cathode ray tube;
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position of an electron beam on a screen (22) of said cathode ray

tube;
a sawtooth signal generator (100) responsive to a first

control signal (VSIZE) and to a second control signal (VSHRINK) for
generating said sawtooth signal having an amplitude, that is
controlled in accordance with each of said control signals;

characterized by
a nonlinear amplifier (UO1B, UOIC) responsive to said

sawtooth signal and coupled to said deflection amplifier for
controlling said deflection current such that a ratio between a gain
of said amplifier at a given vertical position and a gain of said
amplifier at a predetermined reference vertical position varies in
accordance with said sawtooth signal in a manner to provide for
S-correction, said amplifier being responsive to one of said control
signals (VSIZE) for varying said ratio by different amounts when a
change in said amplitude of said sawtooth signal is caused by a
change in said first control signal than when it is caused by a
change in said second control signal.

8. A video deflection apparatus, comprising:

a cathode ray tube;

a vertical deflection winding (LY) mounted on a neck of
said cathode ray tube;

a sawtooth signal generator (100) responsive to a vertical
shrink control signal (VSHRINK) for generating, selectively, in
accordance with said vertical shrink control signal, a sawtooth signal
(VSAW) at a first amplitude to provide for a vertical non-shrink mode of
operation and at a second amplitude to provide for a vertical shrink
mode of operation; characterized by )

a deflection amplifier (11a) responsive to said sawtooth
signal for generating a vertical deflection current (iy) in said deflection

winding that causes a vertical position of an electron beam to vary on

- .
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a display screen (22) of said cathode ray tube in accordance with said

sawtooth signal, said sawtooth signal being DC-coupled to said

deflection winding to form a DC-coupled vertical deflection circuit.



