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or a video display apparatus. Accordi
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rcuit for a.video dis
Egpsgazgzec?gegis:ggreggaPstfor gfneratlng a sawmooth drive S|gnaP ﬁgving'a
vol \ ntative of an anplification factor: dif ent |
~anplifier having a first input termnal DC oo v
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signal generating neans; neans for biasin =Y o
Si ~gel g second i nput term nal
glfre;entlgk anmplifier with respect to a reference volfage a deflegzlgﬁld
arrpl__f!er coupled to said differential anplifier said deflection
nplifier being driven by the dlfference betmeen sald sawt 99 LV d
~the reference vol t agsEPRECTION UCIRG JEOR DEQ DLSPLAY AB4: °

_anpkltude representative of said DC voltage | evel ; and neans Coupled to the

_ - of sai d deflection anpllfler and for -establ
Jev 1; said:DC voltage | ehids boventien| redatsess PdQ?aFg?ecﬁgng?1¥%P%g?eof

*ai d deferent
signal . An enb n%”?k&%beﬁéégﬁsggﬁ?ggfgtﬁg the anplitude of said drive

‘exanpl'e, will now be des3fFBEALIRPL ROr ghﬁ éﬁggngéoﬁﬁytﬁErQOEs|pEbb&Hbuﬁ

e acconpan '
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- di spl ay appar at us_I 9cor po
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dlagran1of a portion of weans for generatlng a sawtoJ%E %Ef%éiélaﬁﬁfﬂ'c

having a DC voltage level representatlve of an

_ "ampllflcatlon factor:
‘K_)'.'.- | S a d1fferent1al ampllfler having a flrst 1nput
termlnal DC coupled to sa1d sawtooth drive. s1gnal
'generatlng means; . '
_ means for b1a51ng a second input term1nal of
said differential ampllfler with respect to a reference"
voltage; ' L -
o ‘a deflection amplifier DC coupled to said
differential ampllfler said deflection ampllfler being
* driven by the difference between said sawtooth drive and
. the reference voltage and producing a deflectlon current
having an amplitude representative of said DC voltage
level; and o
s _ means coupled to the output  of said deflection
_'&*j . amplifier and for establlshlng said DC voltage level;
: ' said DC voltage level being applied to said
first input terminal of said differential ampllfler for
controlling the amplitude of said drive signal.

An embodiment of the invention, given by way of
non-limitative example, will now be described with
reference to the accompanying drawings, in which:

FIGURE 1 is a block and schematic diagram of a
portlon of a video display apparatus incorporating a
‘deflection circuit embodying the present invention; and - :
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deflection circuit of FIGURE 1; illustrating nore detail. Referring to
"FIGURE 1, a video display apparatus such S. as a h@IeV|S|on receiver,
. -incorporates tunlng\C|rCU|try 10 that |IIustratﬂyer receives an|nput :
. signal froman antenna 11, or a cabl e system (not shown) via a terminal 12..
- The input signal is |Ilustrat|vely a-padi o frequency Rch) s2ypdsioated si gnal
that includes video and audio 10 information. For sinplicity, only the
-~ video processing structure will be described.. Tuning circuitry 10 e
“denmpdul ates the |nput'signal ‘and applies itsioutput to internediate: o

._ frequency C|rCU|%f§U§?d apégﬁgﬁgﬁ%gngggﬁ ;?fvgd r%&gﬂThftQﬁ al so. -
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si gnal - i s pﬂuwesﬁbﬂubtrathvélpnrecegvésyan)1npuses$gnanatﬁbmcancu1t 20t0 .

. produce ho nc.pul's a e o) gt ne rate':*
deflectlon %ﬁﬁ%r§¥21 Pa%dg§%;$ Sm Eﬁéglggéaﬁg bgé a?grﬁﬁBFPed to- .

} vertical(N124eﬂTh¢ainut|ségnalcu5tLylcstratﬁve&Yrauradab Eregrenty S
il ustrati vghy) | RSQEPREE ﬁl&ﬁ&lltﬁéerlﬁéﬂuaésnt &eS'EﬁH'Pﬁ&133 that:

. produces: accuratelg timed_horizontal  and vertical rate ses to contfol " . -
© synchr oAPz M ePrmation. hoF?Eoﬁ%@PlbﬁHt¥er?Ptﬁlth Héﬁ?@cPFSHGEFﬁéglts under

30][ Imfsll Opersmrmui-i@rwhz:mtnéldeébsﬁbe@n C'I‘ﬁﬁﬂh rmzéums}uaes hO(r]I i zont al 4

ef 'ection fate, sw i chi ses that p orizo Fiver an

~out put cu%éﬁWQ%“¥éteslﬂg? $PBh e81ﬂ8??z%ﬂ$ gppgfﬁsdé Fe?P %CGPrent is.
produced i riBseimed zate af regaéncy i circoitsy253| whithdprodGRES1E. Vértlcauhj_h

'_:g£%yg20;g8%6m§%%f%@ Vf&éécéigﬁgipeﬁaE'££§bt18§18&89“i§ne and3f1eld
15 rate synchron121ng 1nformatlon. The video 51gnal 1s o

'applled to chromlnance and lumlnance process1ng c1rcu1try
14 which- produces red green and blue color drlve SLgnals
aalong conductors de51gnated 15 that are applled to an
_ .electron gun assembly 16 located w1th1n the neck of a.
_20'cathode ray tube {CRT) 17. g
o . The compos1te video- 51gna1 is processed by P _
synchron1z1ng (sync) pulse separator circuit 20 to produce _:-747
. horizontal sync pulses that are applied to horlzontal or J-,';ijg
line rate deflectlon c1rcu1try 21, and vertlcal sync pulses - '
-25 that are applled to vertical or field rate drive clrcultry o
22, The circuit of FIGURE 1 illustratlvely lncorporates _*sﬂ
oscillator: and counter clrcultry 23 that produces . S
'accurately timed horlzontal and vertlcal rate pulses to-
. control synchronlzatlon of the horlzontal ‘and vertical . _ |
30 deflection c1rcu1ts under normal operatlon. L : : o §
_ Horlzontal deflection c1rcu1try 21 produces horlzontal o
-deflectlon rate sw1tch1ng pulses that are applled to- L )
horizontal driver and output circuitry 24. In response, Sy
_horizontal rate deflectlon current is produced 1n e - :
35 horlzontal deflectlon co;ls 25 located on CRT 17. Vertlcal
drlve circuit 22 and vertlcal output c1rcu1t 28 produce



-_veftjca[_rate deflecpion-currenl,in'vertical'deflection coils 26, also
| ocated on-CRT 17, via termnals V and V. Horizontal and verti cal

defl-ection coils 25 and 26 conprise deflection yoke 27 p uces'the
‘desired time varying 5 . el ectromagnetidc fiel ds that ca%@é g%f?%@tlon or
scanni ng of the el ectron beans produced by el ectron gun assenbly 16. The

‘beans are caused to be defI d redet rejn
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-shaws, by daahadbémrmn4located envthel faret p€ FREVAJusl y descri bed.
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and verttcal drive cIrcurtr I ncor por at ed as ingle

i'nt egr at ed C|1kl#$tra§%%ﬁlxn°anB§r%Fﬁﬁa '|?r?8P&e%y ?5§ﬁ°8§a
_ gﬁ;ﬁﬁragbon aﬂgtéirééﬁﬂéef?ﬁﬂséﬁftﬁit7arbauppg1bﬂrmbn@klmamydaanguaglBﬁ as
- he operation of vertica irc 2 trolled
by feedback c?$c%|E°%9 t?ﬁﬁsg8FPFEa defhgg %%I%E{e%?%ﬁ%ogkﬁt% véOS|gnaI
is formed by @aﬁdggngrﬂﬁaaycamadungr343gbpemh§e§efb@bﬁﬁ@nséﬁﬁm@ﬁta@l o,

resistor, 44, accor dan I FBO MR
'developéhﬁat'Y%% % %%ra?%gﬁgggp P§§%nﬁQ§Pk§q€§%§§?fé?p5%%&%a C|?o?243 is

char ged ‘dur i rghe heo]z'eagecarodgsndu peEessl Windiag, 33radfon & Cad 150
vertical drivgegiigsbh Bg @liode! 8amafdl £i3teRed by Wapaciniorcds. tesdoror

relrace : a supply voltage +V at a terminal 36 which may be used to
. power various load,c1rou1ts of the video display apparatus._:
20 The'voltege produced across winding 37 generates the high o
' voltage that is applled to the h1gh voltage or ultor
.termlnal 40 of CRT 17. :
" FIGURE 1 also shows, by dashed line 41, that several
_ of the prevxously described c1rcu1ts, including chrominance
25 . and luminance processing circuitry 14 and vertical drive
circuitry 22; may 5e'incorporated as part of a single
Y2 1ntegrated circuit. Such an'integrated circuit is sold by
N Toshiba Corporation and is 1dent1f1ed as T7777, having
terminal pin designation as shown. :
30 g The operatlon of vert1ca1 drlve circuit 22 is - S
. controlled by feedback circuit 42. The vertical deflectlon
”»_; - _ rate'Sawtooth drive signal is formed by charging of a
| capac1tor 43 by the deflection current via a resistor 44,
_ in accordance with the s-shaping parabolic voltage
- 35 developed at the upper terminal of S-shaplng capacitor 56.
- Capacitor 43 is charged during the vertical scan interval.
“This'voltage is applied'to vertical drive circuit 22 at a
terminal 45. During the vertical reset or retrace



-4 § - RCA 82, 780' i nterval ;- capaC| tor 43 i's d| scharged through
~vertical -drive circuit 22. -.The vol tage devel oped across capacitor 43 - .
therefore fornms the vertical rate sawooth signal applied to verti cal drive .

'c'irc'_uit_ via termnal 45, AC feedback Q.f 5 the deflectigon current to -
drive circuit 22 is via re5|stors 46, 47 and. cﬁ?“a oc7;§5h0|tor 43

- vertical
.DC f.eedback is provi ded by resistor 44. ‘A Servi ce svm tch arrangement .
conprises a 4RFeEvaley rapvacdtert dBﬁﬁ.&aHiE?-:hﬁ &,% vp . ,
reference 106:02&6!3&' b i iPhstbikis ¥§ é shQwn - as groun L, ve a&tﬁé‘i‘re o
t erm nal gfétﬁgﬁég ;ge ca g gVEroped; 8§E05S. clpacaltodemf di ode :
.54 i s connec r e vetticait eats0 t
shecooch! S1gHd1 Bbpiteds

| d te i t B
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or conductive posT

" becones gro@rﬂﬂa’i@twa)umf HDoEnd 448 dha r e _
- ‘current feeghrRig d%?\ﬁg éiiﬁglv C|r03$§5é§£é dA%T cﬁ§ baba0|tor1: s
- 43 via diode 54 an t'c iﬁbund t her eby preventlng the fornatlon R
- of the vertical daRest ﬂﬁ%ngﬂi#ch\urrangeméﬁtrg fath Féﬂt cal -
. sawmt oot h dr.haei @akegmg C back slgnal-s no |nput:“

_ signal tg vgé% nlgg (1dl \, CJJr]guﬂt %ﬂ‘eDgE%ﬁ q @aIPQﬁrnﬁ/@QErefemnde 220

" becones 20 Usitratived rsltowmai; iR Wt Gl %L{__tﬁmi%t S
.. circuit 28 termﬁaaln63vd@tb@ﬁnéaighe nt IEEPrOduce | ack’ of_;--
verti.cal . defhggLi 8g- 8& ? 5% gctron beans peﬁﬁ- eoﬁ4semhex3_

the el ecP edf GPPREcEede tot termindQ assi npl e and

adj ust ment of o S .
efficient manner? FBGSREtthsbuisrdheitg PRb6 nof,, e vi deq displ ay S
goyertical drl&ygﬂm PEu Pycf'ﬁ‘%upﬁlgﬁeater

- appar at us
pp u cﬁoéiéilﬂi Ldl%ﬁﬁfgg CO?FeEB nBPREUES ﬁﬁés&henvErGUBEll are.

 detail. f%igs | nFl
: de5|gnated ??&P%aﬁ%r¢é¥§r@neeates normally.- When sw1tch 50 is in
its "serVice" or. conductive pOSlthn, however, terminal 45

y; of vertical drive Circuit 22 becomes grounded through diod i ["-
. 54, This effectively grounds the AC. and DC current e:.'.- i
| - feedback to vertical drive circuit 22 and discharges .
?O capacitor 43 via diode 54 and switch 50 to ground thereby -
| preventing the formation of the. vertical sawtooth Signal )
: Without the presence of. the vertical sawtooth drive signal
and the . AC and pC’ feedback signals, there is no input g
o " signal to vertical drive circuit 22 and vertical drive
..25 circuit 22 becomes effectively disabled. This in turn
disables vertical output circuit 28 so that no vertical
. deflection current is produced The lack of vertical C ™
deflection of the electron beams permits the set-up or'
service adJustment of the electron beam drive circuitr -
30 a simple and efficient manner. s .
| FIGURE 2 illustrates a portion of the Video display
.apparatus of FIGURE 1, including vertical drive circuitry
_ij tin greater detail ‘Elements in FIGURE 2 corresponding '
35-numer:i:‘+n FIGURE.l are deSignated with the same reference
. Oscillator 230 illustratively produces a high...l
"_frequency signal that is divided by counter 231 to provide



35, nurrér'al s. Oscill ator 230 illustratively produces a high frequency Si gnal

that is divided by counter 231 to provide  -5- : RCA 82,780
_.vertical or field-rate pulsés on a conductor 232 having a predeterm ned -
timng relationship with the horizoniss or line-rate f &%ay80The pul ses

on conductor 232 are applied to a flip-flop circuit 233. The separated

_vertlcal 5 sync pul ses from sync separator circuit 20 ar so .appl_i ed 'to
flip-flop civexticeBori fieldonate: BUlsss onrjg omdys 2‘& 8%% 5‘2%'31

vertical defjecid 19&@# EaPeinsag 'Eeiﬁ'tﬁ.@kﬁ@ﬁ@a?wﬂﬁlhﬁﬁaﬂwﬁmﬁaﬂomsync
separ at or 2(? 'n e absence of _ i’sgse puI se du °§ Fe absent
video 10 sl:lgm&rat%rféﬁa'ﬁﬁpﬁk' i nTi Fém°count er 231

- The out put %&;&Iiwaf{:@pacssnpunaasmmm mxs 10 'mae maﬁedamﬁ;

‘t rapsi stor

causi ng transistaor i d
tra_gg,’i str m‘éllk‘é:h%?% % Sﬁpﬁmof%ﬁgéﬁroug%%l stgcyp?% and 4§p11e
trahsistor 229 #hip-£fhopreirduit\\R33 tvn@nsa sopdustor 234onc FidREARP
“capaci t-or 43 _ghar ges { O GFd e hulskre :Mert [ caI

defl ection rét¥%® ‘égﬁn%%#hgﬁrﬁ?\&/%kgsg% A8 \eefef orée‘tifgg?rred a;im se collrect or
of transi st croRR6idefineswitin $beh DRISAS KX SYNC ARIAF 2 W
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'~ sawt oot h si gha capaci t or char ges e e Vo 255k r
222 i ncxt@asesignalsi £§rt EXATPdCor 1’2‘22’:9[95?93&%%° % pc%# ctfi)g})e“tl &P

Transi stor 2gz;f or@’ﬁepaﬁtqut @ﬂlﬂﬁl@f—mﬂomlcmlﬁkﬁ 203 apphiedi € the
‘trransi st or 224. transi stor

£istds 220
~collector voﬂ’?%@e°§eér &40 TS5 ettﬁla%é;]t:rea3| ng fheg%ase VO %rg e of a
transi stor 284, c6adacty i Conmurdrimme oﬁ)rferm?elﬂ‘é?l-‘v%zo %s?h%lﬁ%?%tor 251

b duct 2 | 20
'ngﬁungtsl \r,rgrec%ﬁ”f%iﬁ'g}'??oﬁé’%%?%é%&@&f@dﬁ 8nal 50 LeeOorEan®istor 2

comes : re condu&t ve its collegog
“vol t age1s ncreesgspunlder eWamcﬁ@Eﬁ#@tQ%ez%%nﬁﬁcF?Bﬁmo uetiyer sEapach

'The enltter 43 charges via resistor 44 as previously descrlbed The
o o vertlcal deflectlon rate sawtooth drive 51gnal is therefore
. formed at the collector of tran51stor 220. This sawtooth
.'drlve 51gna1 is applied to error ampllfler 221 of vertical
20 drlve c1rcu1t 22 which ampllfles the sawtooth signal. ‘As
| capac1tor 43 charges, the base voltage on transistor 222
increases, causing tran51stor 222 to become more
'conduct1ve. Tran51stor 222 forms part of a differential
amplifier 223 along with a transistor 224. As transistor
25 222 becomes more conductive, its collector voltage
| decreases, thereby decrea51ng the base voltage of a .
.}‘/ : trans1stor 251,_cau51ng it to become more conductlve. As
 transistor 251 becomes more_oonductrve, transistors 227 and
228 also become more cohductive. As transistor 228 becomes
30 more conductlve 1ts collector voltage increases, thereby
| increasing the conduction of transistor 229. The emitter
of tran51stor 229 becomes the output of error ampllfler
221. The DC level of the sawtooth drive signal is therefore
.representatlve of an amplification factor or amount. The
35 output of error’ ampllfler 221 is applied to the base of a-
transistor 280 of vertical output circuit 28. As error
- amplifier output transistor 229 becomes more conductive in
response to the increasing sawtooth ramp voltage,

ferates



_of -transi stor 229 becorres the out. put of error arrpllfler 221. The DC | evel
of 't he samtooth drive. signal ls_therefore representative of an- : .
_anpllflcatlon factor or ‘anount. The 35 —output of error anplifier 221 is -

- ‘applied to the base of -a transistor 280 of vertical output circuit 28.. As

“-emitters O

error anpllfler out put transistor- 229 becomes nore conductive in response

- to the increasing sawm oot h ranp vol-tsage - =6- " ReA gg;gg transi stor

280 al so becones nore conductive, which increases. conduct:d ONn-In: transistor

281 and d ease conductlon in transistor 282. The. juncti.on. of the _
31 80 Aso, hecepes grore heonduotlivéf wniéhcal “out put

cirteuit ZQHWWEaBas;dbndﬂdﬂidn)iﬁwﬁféﬁglgng3§é of, §0 S 260 A DOSItIVG S
- sl ope Sa“EBBEﬂcEi%Pﬂ§] al--w | result vertica FTER$$8n waveform-. -
" having a negative E‘ifét? %Iwmwfbméeadbaﬁérﬁ TCui t_
42 are- of°€h§rae§ns¢@rrsom1 a'Efdem cndfnerﬁhé 5 410% si st.of*- a4
S|stor 222, %F?

acts 60 estigbliks L he hase of 1 effect” AN
SPhLEi BRI 38 PP PSR S el i it o

control s. the anmplification error-”

di f ferent F&FLEngPrf i 8r PRS3 tixe H@pl@aseaﬁhc@testaiﬁ 'él%lb)hirﬂs' stors 225

and 226. fbsmltaﬂﬁlafve&tgagllaegh@@% vi-a:-operation-of -
&% :}5‘6 t}q i qgRtiste the

different ﬁé g. % ﬁﬁ %2 to maintain t _
sawt oot h I np% al R ﬁeﬁlﬁaﬂﬁoﬂr@énﬁ@ [Mt)rﬁeredbemd cifrcigft ot ion - o
current. aﬁﬁa¢{:tbed6askrednfbﬁhs tmgeaﬁ@ icdudend Qggggggrated sawt ooth = -
- osigna - JResi djus . provi de he| ~of .the T

'scanned rastef&%% %%s% Eg ggrégg 56 EgﬁhB&ésrﬁw tthige baze QEDWh rn FIGURE
1. CpemﬂqqﬂPﬁﬁSQQWt%hZ53andheneéﬁfectpcentmbist&geeg %glfa Qg o
':&gmhcma:tmlémg_{ h npu |1 fier 22 ereby-re derlng

g of N221 ir9£s$%£8£ ggguPﬁ §é5§€§eﬁﬁaﬁ§|stors 251,

~transi st OI’ 2 nonconductlve .S 1 o
227, 228K mcbta%luleﬁ%eblaweatabamsheaoz,yzggsmg@gggduct|ve u

”no outpUQZﬁsqmdnazﬁuitErﬁ@&taﬁﬁdlﬂﬁéPUQZl is’ therefore controlled
:15_; via operatlon of dlfferentlal ampllfler 223 to malntaln the
' de51red ampllflcatlon of the sawtooth input 51gnal in order
to prov1de the proper level of deflectlon current. The AC
“feedback controls the" amplltude of the generated sawtooth
51gnal Re51stor 47 is adjustable to prov1de helght
_u20': control of the scanned raster on dlsplay screen 30 ofl
'_cathode ray tube 17, shown 1n FIGURE 1.
Operatlon of: sw1tch 53 therefore, prevents the.
ﬁestabllshlng of any s1gn1f1cant voltage at the input of '
| error . ampllfler 221, thereby renderlng tran51stor 222
?5. nonconductlve. Thls in turn causes tran51stors 251 227
.;228 and 229 to be nonconductlve. W1th tran51stor 229
1.nonconduct1ve,_no output is prov1ded to vertlcal output
circuit 28 and therefore no deflectlon current is produced :
. The ‘desired" vertlcal collapse of the scanned raster occurs, S
‘30 -thereby permlttlng the adJustment of the drive. c1rcu1try - | N
o _for electron gun assembly 16 Lo

Reference is 1nv1ted to aopllcatlon GB 87/109138 i'.-' }.- CE
(GB-A- 2140 5%¢¥ ) from which ‘this appllcatlon is | o
derlved. '



circuit 28 and therefore no deflecti.on cUrrenf“TE—EFOduced-—$he—desired .

vertical collapse of the scanned raster occurs, ﬁ mtting the
adj ust ment. of the drive ci rcuitry for electron Ul 'ui WHillReference
is invited to application GB 87/109138 (GB—A—21905687)Lfmon1 h th N
application is derived. - T- RCA 82,780 CLAIMS: 1.

deflection circuit for a video display appagatus conprising: RER2BS, ﬁgb
generating a sawooth drive signal having a DC vol tage | evel repredentative
of an anplification factor: a.differential anplifier having a first input
term nal DC coupLriME® said sawtooth drive signal generating neans; -neans

for biasing a second inpu M said.diff nti al L4 fl.er .
mespect o a ref erence vobtagt SaEherridh GATaRAE: PPk AneifBe,RidPthYoni o
diff®rential anppparetusacamneiSengnon anplifier being driven by the :
di f feTence bet ween sai d Sﬁ&EBQtEerﬁ¥ﬁe§9€1B§6a géﬁ&SBEﬁ 4ehLaogighda

produci.ng a deflection .current havi an a e representative~of said
DC vol tage | evehavind ﬁeﬁﬁsvééﬁﬁgéd1989@h€eBHF§8FtéF1§8|deéPIectlon
anplifier and fghpestaghtsBhnegastbd: DC voltage | evel; said DC voltage |evel

‘being applied to said first ut t nal sai d d|fferen I, al I|f|er
for controlllng t he anpll?uéé@gFrgaﬁaa r PR %FbﬁﬁlhaVlng rifst’? input
terminal DC coupled to sald sawtooth drive 51gna1

- ~generating means;

' means for biasing a second input terminal of :
said differential amplifier with respect to a reference
voltage; ' - |

~ a deflection amplifier DC coupled to said

differential'amplifier said deflection amplifier being
driven by the difference between said sawtooth drive and
the reference voltage'and producing a deflection'burreht
having an amplltude representative of said DC voltage
level; and

means coupled to the output of said deflection_

-emplifier-and for esteblishing said DC voltage level;

said DC voltage level being applied to said

first input terminal of said differential amplifier for
- controlling the amplitude of said drive signal. |




