2166047 THMEBASE CIRCU T 5 FI ELD OF | NVENTI ON- The
present invention relates to a tinmebase circuit suitable for

tel evi sion receiver. The invention relates nore particularly t& '\/gﬂéﬁl{_%
(field) timebase 10 circuit. BACKGROUND ART 4L i<ts sinplest f
wavef orm generated by a 15 vertical tinebase circuit conprises a linear

sawt oot h- waveform This waveformis typically generated by charging and

periodically discharging a ranp capac 3NﬁBASE1q@R§UEEce probl ens arise in
utilising a linear ranp current. The external driver circuit which applies

the 20 genegated ranp current to tggt Qﬂ§ deflectlon coils is
non-linear. Secondly the picture tu ﬁﬁgr 0 8N i near deflection

versus current characteristic. This invention seeks to provide a tinebase

circuit in which the THosréssHt anak ti,g
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a tinebase circ % Y25 %Pt%ﬂQﬁ%%¥¥§+ﬁ& EeGR&VEEbe, TR inveptienng
current source ¥rkakes groge eaAntgianlfariyt teuar eetrtiealchaigiay eisepasét or
to produce ¥or afxrpid age; neans for deriving a correction current whose
val ue is continuously dependent upon the instantaneous ranp voltage
excl udi ng conponents of non-linearity and neans for adding 35 the
correction current to the first curreBACKCROUND gara dynan1c Ilnear|ty
correction, during the generatlon of the ranp voltage. '
In its simplest form the waveform genefated by a
. 15 vertical timebase circuit comprises a linear sawtooth
N | waveform. This waveform is tYpically generated by charging
and periodically dlscharglng a ramp capacitor.
In practlce problems arlse in utlllslng a linear ramp
o current. The external drlver circuit which applies the
20 generated ramp current to the vertical deflection coils is
non-linear. Secondly the picture tube may not have a linear
deflection versus current characteristic.
This invention seeks to provide a timebase circuit in
which the above mentioned problems are mitigated.
25 | |

BRIEF DESCRIPTION OF INVENTION

In accordance with the invention there is provided a
— timebase circuit sultable for a teleVLSlon plcture tube,
30 comprising current source means for prov1ng a first current
for charglng a capacltor to produce a ramp voltage; means
for der1v1ng a correction current whose value is
contlnuously dependent upon the instantaneous ramp voltage
excludlng components of non-llnearlty and means for adding
35 the correctlon current to the first current to provide a
dynamic linearlty correctlon, durlng the generation of the
ramp voltage. '
In a preferred embodiment a current proportional to
- the difference between the instantaneous ramp voltage and



In a preferred enbodi ment a current proportional to the difference between
t he i nstantaneous ranp voltage and -2- the average, centre screen ranp
voltage is multiplied by a reference cerent to provide the Ilnearlty -
control current. 5 : BRI EF DESCRI PTI'ON ‘OF DRAW'NGS ‘An

exenpl ary enbodi nent of the invention will now be described with reference
to the single figure drawing which illustrates schematically a preferred
enbodi ment oftHd averaded, n&lea&e-eCismeieh rampCcoon dageei s minl t el pedspNnta

iPﬁgg;Lgn0|rcu té#gﬁéﬁigigézlt inl NT#ﬁNn}$n85FEE§ igkgr%ﬁatgcaklch.

feed current awrrenterninal 4 to charge a capacitor 5 connected in operation
bet ween t he terninal 4 and a reference termnal 6 which is typically an

earth term nal . n [ the termnal 4
forms or’the capaC|tor theaﬁgﬁﬁ @%@% dﬁg § Pg bR;ﬁgnége ti mebase sawt oot h
waveformis derived by periodically discharging the capaC|tor 5 by nmeans of

a switch 7 connectﬁd éé&r@s's“éﬂ%mg%?q& t‘(er f tﬂﬁgw‘?ﬁ%ﬁg?one& d the

earth 25 term enera ? dare erence
current typi cgssridred Héitd‘rd'@rfed'fe"@emt@r shansdng ﬁeféﬂli‘i’énﬂr%‘bmgze 2
provides an affich Al iustatest sehewaltyealIpi sap ryf beteteembo dhnebt o fer o

anps anﬂbforn; EHJ (§§¥3@ircuit in accordance with the present
invention.

\

~ DETAILED DESCRIPTION OF INVENTION

15 The vertical timebase circuit i1Tustrated comprises
'current sources 1, 2 and 3”which"feed current to a
terminal 4 to charge a capacitor 5 connected in operation
between the terminal 4 and a reference terminal 6 which is
typicaiiy an earth terminai.

20 The combined current fed to the terminai 4 forms on

~ the capacitor the vertical ramp_current and the timebase
sawtooth waveform is derived by periodically discharging
the capacitor 5 by means of a switch 7 connected across
. the capacitor 5 between the terminal 4 and the earth

25 terminal 6.

The current generator 1 provides a fixed reference
current typically of the order of 6 micro amps. The
current source 2 provides an adjustabie current of value
typically between 0 and 3 micro amps and forms a factory

30  preset picture height adjustment. The current source 3 1is

| . a compensation current which forms a subject of a
copending application. -

In accordance with the present invention and in order
to compensate for the non linearity of external components



30 . préset picture height adjustnent. The current source 3 is a
compgnsation current which forms a subject of a copending application. In
accordance with the present invention and in order to conpensate for the
non linearity of external components — -3- =adltnearity control correction
curent is fed to the terminal 4 over line 8 where it is added to the other

5 currents fed a al. 4. The @m_nonline r oduced by
t he external con%o%%%iqﬁl;sncggﬁé?&l F?rgfiﬁ#%ﬂjl Slé}'r%a‘f)u{gt ?é?‘l%’ee of the
vertical scan &ermihadedoyear ddnei § where ih iaeaqlﬂedew cthergkhiment of

t he inventi agn tdiﬁ-ﬂdﬁwrﬂé@/t@oﬁh@oltemghggtwn 10 current prow des a
correction to the ranp curr.ent i,C

tr centre of
the vertical scan andi% MedloRg f"B@Frf"ﬁytﬁ tmﬁr‘? ‘P‘é@‘?% :)L"r{ﬁ'n §tpernal
capacitor 5. chcgmm'rea‘tts tilse genesalilyy syametoicabrakout oth@mexﬁrue td thenp

vol tage at the wié‘x‘t!ﬁ! fﬂ:a\;\il té\hﬁd 12\/%&:6:;&' degﬁt inéixﬁ‘é‘ ' sec (}ﬁtcfférred

differential anpl.i f| er has a transconduct ance I nput
12 of the conp&RSHment afeithes ipveptdpanthe,sinaael %/@W% faryagiiome

maxi mum r armo vVaumgmt prdvildes aaderrectiof €b the e&mp rCufLsae Wi tiHn

brovi ded by« i SypiEES (e 8RpLE" HeRErp! pePtha yertiSk] Padaf HALTHe
14. A second i rgeeond qxderhdmiiimepwhen inteqceteésoa.tb¢e¢@pngitmwr5yn
| DAC which is typicalgy g%ﬂé‘ila't%d thie0TihRar9uiPbnetod EbBEéAtidR Anst&rIe
converter. The<ﬁgréggp vé% age.atpggpege%giagipgnis %ed over a line 9 to
15 an input 10 of a differential amplifier 11 which has a
(% transconductance G. A second ihput 12 of the comparator 11
receives a reference voltage Vh/2 which is half the maximum
ramp voltage ie is the ramp voltage at the centre screen
position when the tube beam is undeflected vertically.
20 Ooutput current provided by the comparator 11 is fed to
a first input 13 of a multiplier 14. A second input 15 of
the multiplier 14 receives a reference current IDAC which is
- typically supplied from the output of a digital to analogue
converter. The current IDAC is produced in response to a
25 preselected digital code chosen in accordance with the
characteristics of external components to give a
satisfactory control current.
' The resulting control current IL which is the multiple
o/ of the output current I' of the comparator 11 and the
30 reference current IDAC is linear w.r.t. time. This current
is integrated on the capacitor 5 in order to produce a
cémponent of the ramp'voltage which is second order in
time. The current IL édjusts the linearity without changing
the height of the picture because the current I' is
35 symmetrical about zero, ie about a centre



25 . presel ected digital code chosen in accordance with the characteristics
of external conponents to give a satisfactory control current. The
resulting control current IL which is the multiple of thé output current *(‘
of the conmparator 11 and the 30 reference current IDACis linear w.T.t. '
time. This current is integrated on the capacitor 5 in order to produce a
component of the ranp voltage which is second order in tine. The current IL

adj usts the Ilnearlt thou h ngi n he .hei ght of .t'he pict! re because
the current VSFE®S% ¥§£%ﬂ9tr %Uﬂg é%w?h 'igtﬂﬁoﬁf g cAyerdo 4
screen val ue. tempgrahangg' ornanylecwmge 1f 4He dued ueo dferf]gwtaiﬂiﬂé or any
change in the 8%'H?f8£t|5ﬁ€3 Eﬁﬁ E%Jéyglﬂ{ﬁ§dgﬁyg mbqghgverall pi cture

hei ght. The |nvent|on I's {; manuf acture as
part of an integrafB8 &PY%@FiO%nHSIFﬂE¥1 ylarist rappdd cabd@ditlent al | those

conponenss W mbnuheceuﬁep&sowa@é éhearexnﬂrergaﬂaterdaraﬁmnetmamr ik waul d be

integrated. T I n een d bed b f, _exa and
nodlflcatlonsqﬁa % %ﬁgeeﬂﬁ?ﬂg ?"Eeegf #W&f? %ﬁﬁMaﬁ§%§éanq§f%P

i nventi on. Ferxcenarlrpn eofil theughtetreal mamp icap acdd dredn weuddr. bbed with
particul ar reﬁg&gggg @.a donmestic television receiver the invention is

e ey b SRe. Takfrt on b b aty st erted Bo™ Fay Bgeaba ¥ oy
Al'so as10l | usandt mddifitcations may be made without departing from the
: scope of the invention. For example although the
invention has been described with paf;icularﬂreference to
a domestic television recefver the invention is also \_)
equally applicable the control of linearity in any '
15 television type display such as a monitor a computer
display or a graphics disp]ay.-.AIso;as_illustréted the
current Ipac has been illustrated as being derived
from the,output'of a digital to analogue converter. This
facilitates the incorporation of the invention as part of
20 a microprocessor controlled television signal processing
cirucit. However the reference current Ipac could
be provided by any convenient means.



current t DAC has been illustrated as being derived fromthe output of a
dig{LaI t o anal ogue cohverter. This facilitates the incorporation of the

invention as part of 20 a mcroprocessor controlled tel evision signal
proocessing cirucit. However the reference cer8ent | DAC coul d be provi ded by
any conveni ent neans. -5- CLAIMS 5 1. ‘A tinebase circuit suitable

for a television picture tube, conprising current source.neans for proving
a first current for charging a capacitor t@:B%uce a ranp vol tage; neans
for deriving a correction current whose value is continuously dependent .

. upon the ingfantaneoysy ri?gﬂa\é EQQSP%Q %éf&%g*?gggf@% r Oscﬁtch picture

non-1linearity and neans curre
current to pro¥ure,acoppxisdng quareny goureetneans diny pravHag@endiasiton of

the ranp vol t agrrbat Zor chzbﬁiﬁbr Subap&*f:iﬁ&?-' €0 lpm& 1 tﬂﬁnﬁ@&l@:@g’e@n
current is symetric

B g er vol_ t %r
circuit of claMRCRSwtEFeFEEN, nﬁean§°F5?°%%%&|%H¥éFﬁ Yﬁ qﬁr%ﬁnrent
i ncl udes neans contipuousdyngepef@entli Gpencthe tmst&ntaqnqgsnnanpuﬂohtagmhe

di fference it ‘é&%‘iu@l‘?xg‘ E’:%hg%@ﬂﬁguéfaﬂgnli?fné‘é{fi@ﬁeaﬁd?‘rﬁba\&?g LEE aadling

The circuit of claim3 3 nmeans. f or oduci ference current
conprises a di gRrrectifp FRrEpntoBosth t FURRRRt Ko REAVAAE & 4
and further i ndymdmig Tdnearity &ui:teptyong dimiﬂgfﬁm egaeem,trimtoﬂ)yt!m

reference ramp voltage. '

15 2. The circuit of claim 1 wherein the correction current
\vf is symmetrical about the centre of the ramp voltage.

3. The circuit of claim 2 wherein the means for providing
the correction current includes means for producing a -

20 difference current proportional'to the difference between
the instantaneous and the avérage ramp voltages.

4. The circuit of claim 3 wherein the means for producing
a difference current comprises a differential amplifier.

25 _
5. The circuit of claim 3 or 4 and further including
means for multiplying the difference current by a reference
current to provide the correction current.

30 6.  The timebase circuit as claimed in claim 5 including a

digital to analogue converter for providing the reference
current in response to a predetermined digital code.

35
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current to provide the correction current. 30 6. The tinebase circuit

as claimed in claim5 including a digital to anal ogue converter, for N
provi ding the reference current in respopnsg to a pr edet ef mi ned _di gital -t
cogde. 35 7. The tinebase circuit of any preceding claimand °
fabricated in integrated circuit form 5 8. A tel evision receiver
vertical timgbasehiel ¢4ibphBeOERPEAL ENIL2ahy TBPESEA LG ColdiRSard &l Med in
any precedi claim 1Q 9. . A teleyisionp receiver Tncluding a tinebase
circuit as CPREHEAYSR ARy 1pFegratRy CLEFMT18°T®: A tinebase circuit
substantisal |y as herein described with reference to and as illustrated in

the drawﬁngg_15_2Q £213¢i320n re@eiﬁer'vertical timebase circuit
incorporating a timebase circuit as claimed in any preceding

claim. _
S R : - - X
10 9. A television receive; including a timebase circuit as
claimed in any preceding claim.
10. A timebase circuit substantially as herein described
with reference to and as illustrated in the drawing.
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