:TINEBASE CIRCU T This invention rel ates to a correction cirg

tel eVi sion type picture tube tinebase. The invention is 5 p d éhChCDj?
al t hough not exclusively appllcable to a donmestic television receiver. A
tel evision picture is generated by neang ?f _timebase circuits which provi
ranp currents, i.n order to drive the el ectron beam of the tube, either
vertd cal |y 10 down or horizontally across the tube. The sinplest form of
known timebase circuit generates grveERgaskE e3wcodth waveform A probl em
occurs in known circuits due to variations in tube EHT voltage. Wen a

pi cture beconmes brighter the 15 EHT voltage drops due to extra |oading. The
drop in the EHT vomhage1nuas&ionheehbthsrtohaigbtrb@ﬂiemgtﬂ&@uanﬂfb&eawidth
to increase r f h I r.on a

el ectrons cgg g?gfgéh %ygﬁ gggggga E¥b% %% 3 §&eT?353@§3&§§€%b%520 when

passi ng t Ifr oBdk ?ﬁEIBEFVeEFFBHuSB|P§t eKrcIus V@AN’GDP@é@ﬁ@lﬁth¥@wlde a
ti nebase CIrddméstmcmheﬁbvﬁbﬁoﬁbQ&Qeﬁ&@&lOned problen1|s mtigated. In

accordance with th inve on there is rOVI ed a correction
circuit for a teles gﬁgﬁvg%é ﬂrgR gufﬁb tﬁﬁ@ﬁ gﬂ - Yeans for
provi di ng antbmebasecairsuéhalwuéphnpenvidpowampecumrbmmsandmuarahf'tmitage
of the tube; fmstﬁareméew ﬂh”ﬂ ah 8¢ 'efaaale'user eL&gﬁag.-ev%&g& gd

a e reference signal

mul tipli gr for mul ti ectrlc

nal’
to provi d@ dd%@nc9¥r€€FF6ﬁn§F§ﬁXIaFSPséthéchhg-atThéa§ﬁm@ﬂésﬁi@FEWE
di mensi on fosfckaogastinebadeveliragit génerates a linear sawtooth

\ waveform.

A problem occurs in known circults due to variations

in tube EHT voltage. When a picture becomes brighter the
15 EHT voltage drops due to extra loading.

‘The drop in the EHT voltage causes the picture
height to lengthen and the width to increase due to extra
deflection of the electron beam since the electrons
accelerated by a reduced EHT voltage have reduced energy

20 when passing through the deflection coils.

This invention seeks to provide a timebase circuit
in which the above mentioned problem is mitigated.

In accordance with the present invention there is

_ provided a correction circuit for a television picture

— 25 tube timebase comprising: means for providing an
electrical signal dependent upon the instantaneous EHT
voltage of the'tube: means for providing an adjustable
reference signal and a multiplier for multiplying the
electrical signal and the reference signal to provide a

30 correction signal for correcting at least one picture

dimension for changes in EHT voltage.
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-2- Preferably the neans for providing the adjustable reference signal
i8es a digital -to-anal og converter having input nmeans for receiving a
‘tdbl e digital code and an output for. providing an anal ogue out put
a. 5 An exenpl ary enbodi nent ,of the invention will now be )
descrlbed with reference to the single Flgure dramnng which illustrates .
schematically part of a television vertical tine base circuit in accordancei

wih the present pigygeehoy. thd means Bebeprcidaing Md Hphiaidind im base

circuit illustrate rises a ranp c tor etween a tern na

2 and a re¥6f9ﬁ8§cﬁeﬁﬁ9ﬁ§ﬂ SoRMRrdfess & Ay taranakay (MM eRRer The tine

base mavefnaqln@hiﬁbutsmhiﬁscﬁbtyr@cﬁ&vﬁ&@tQD@@IUE&&EME“diQ&ﬁ&If&ﬁhéﬂlthe
capaci t or

ol minal | 28BR4aDy SHEPRROFEE PEORLaLRE: B A ee R AR AR of o

switch 4 coupl edAheexemplaky embodiment afd thiec iswrerititosr wildl rSow 28
The ranp VSL%ggibgﬁnﬁﬁ% gei“'erk'&%et% mtﬁ%' %r{qﬁ.ﬁt R4 AR Vc%c” use for

COUp| [ ng t e ver rorve circuit o eVvI'sl on recel Currents

are suppl i wBich ipdushpatesopchematisalivmpartaef & tadewifia®urces 5, 6

and 7. TheegHikgNt tie?baseppRiredilty inhacudridiitice GHItIE the predéned
ref érence currggé typically of the order of 6 mcro anps. The current

source 6 | $"%f Bst abl e current source and supplles a current iH haV|ng a
val ue Q@ typlcalkyfaﬁrlng to the figure the time base circuit '

illustrated comprises a ramp capacitor l coupled between a
terminal 2 and a reference terminal 3 which is typically - o
an earth terminal. '
The time base waveform, which is typically a

15 sawtooth waveform, is formed on the capacitor 1 by

| charging the capacitor by means of current applied to the-
terminal 2 and by periodicaily discharging the capacitor
by means of a switch 4 coupled between the terminal 2 and
the earth terminal 3.

- 20 The ramp voltage generated at the terminal 2 is then
available fbr use for coupling to the vertical drive
circuit of the television receiver.

Currents are supplied to the capacitor terminal 2 by
means of current sources 5, 6 and 7. The current iR
. 25 supplied by the current source 5 is a fixed reference
" current typically of the order of 6 micro amps. The
current source 6 is an adjustable current source and
supplies a current iy having a value of typically

30
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35 - bet ween 0 and 3 micro anps and allows a preset adjustnent of plcture .
hei ght. to be made by the manufacturer. The current source 7 provides o
addi tional«control of the vertical ranmp and is the subject of a copend a
application. A current of value [err] is fed over a line 8 to the term\aa

2 and provides a hei ght conpensation control current. In accordance wth

the_present invention this current is adjasted automatically in accordance
wi th changes in the tube beam current in order to conpensat e pi cture hei ght
for changes in tube EHT voltage. The currents [err] and [err] depend upon

the parti cul eIeV| ion. ine,standard in use_ie 525 or 625 |ines and the
' valugs of thgé Eﬁ?Feﬁt@"Qré PhSR9cAMASt 3R AddPMS AnPXESETtdAdIY Skiment

si gnal s fron1afrp¢epnrenheﬁgndatd becmﬁﬂbtb9ntﬁbrﬁ%hhfaAQQ¢@rqurrent is fed

Suppl ed with curr L FOREatoBBUREe.7 BEBK! JescRRaZIoneT EppReR ot s

vol t supply tbhﬁ1MartiGQIOUQMPaandsﬂst&helzubAecesnftarcbﬁeadﬂpbes t he

termnal 9 to, ipéi?péntern1nal 14 which is itself coupled via line 15 to
one input 16 o [ier 17. A second input 18 of the nultiplier 17 is
connected to the oﬁtﬁﬁf’éﬂthﬁlV&F“?oianésoﬁad o¥event dineg8wtioctheecei ves

a 6 bit dlgltaérmfumalzaanutﬁrompuésZQ héﬁguttbahbeﬁsa!ﬁautcShQ?@h appear s
o rne OUPUhERERR2! £ EchREaRte' WRth®tna pkRsRhR1RVeET 0RO th S
current is adjusted automatically in accordance with
W changes in the tube beam current in order to compehsate'
picture height for changes in tube EHT voltage.

The currents ig, iy and ic depend upon the
particular television 1ine standard in use e 525 or 625
lines and the values of these currents are changed
automatically in accordance with signals from a reception
standard recognition circuit.

Anode current is fed to the picuture tube from a
terminal 9 over a line 10. The terminal 9 is supplied
with current from a potential supply terminal 11,
typically a 5 volt supply terminal, through a resistor 12.
A resistor 13 couples the terminal 9 to a further terminal

| 14 which is itself coupled via 1ine 15 to one input 16 of
-/ a multiplier 17.

A second input 18 of the multiplier 17 1s_connécted
to the output of digital to analogue converter 19 which
receives a 6 bit digital signal at its input 20.

A multiplied output signal appears at the output terminal
21 of the multiplfer 17 to provide the control current
ic.

Anode current, supp11ed to the anode of the picture
tube via the 1ine 10 will produce a voltage at the
terminal 9 which is dependent upon the magnitude of the
anode current.

The anode current, which effectively constitutes a



| ) Wi | produce a voltage at the termnal 9 which is dependent upon

t he™&(ni tude of the anode current. The anode current, which effectiyely

i constitutes a -4- measure of the beamcurrent of  the tube will change

. when the brightness changes in the picture displayed by the tube.” Such

bri ght ness changes may occur either by -dperator adjustnent of a brlghtness\*
control, or by brightness changes in the picture information supplied to :
t he cathode of the picture tube. Consequently as the brightness of the

pi cture changes, so the voltage at the ternmnal 9 wll change in a

represent at ¥gsTRANGE. thChUah! 2ufrans! iy e Y| cRgded to a

current | EHT tggans 0 istor 13 an 'S current |s fed, via the

di ode 15, tUhFHe oBr 19 ties smePangeses "l'/theﬂPe"cstét"cﬁmﬁsrﬂ)lﬁye_L‘bQﬂf the
nul tiplier tKe tebel.veSuahrofrergnrtnescummemtge[semra]y focwurt hei ghémwy of the

AR Y e T M A e

converter. Ehégﬂtgbsalchedge5|§natmmx@dcanﬁeﬁﬂﬁnnmatﬁomkgunnkﬁm@ tpon t he

and err] | e catnble BE one. pibrufel IS~ Rehivent T 10 The
brightness of t e picture changes, s0 the vo1tage at the
terminal 9 will change in a representative manner.

The voltage at the terminal 9 is converted to a
current IgpyT, by means of the resistor 13 and this - "
current is fed, via the diode 15, to the input 16 the '
multiplier 17.

The second input 18 of the multiplier 17, receives a
reference current Ipac from the output of the -
dig1ta1 to analogue converter 19. The current IDAC
is produced in response to a digital code fed to the input
termina1s 20 of the digital to analogue converter. The
digital code, is a fixed value chosen in dependence upon
the characteristics of the particular tube and EHT
supply. '

The currents Ipgyt and Ipac fed to the

~multiplier 17 are multiplied therein to produce the
compensation current .ic which compensates the picture
height for changes in EHT voltage.

Utilizing the digital to analogue converter 19 to
produce the multiplier current Ipac enables the
picture height compensation current i¢c to be varied for
different values of fixed external components by suitable
adjustment of the digital value fed to the input terminals
20 of the converter 19.

The invention is particularly applicable to
fabrication as an integrated circuit. A1l the components
‘below the dashed 1ine 22 with the exception of the ramp
capacitor 1 may be integrated into a single chip, the

[ekgzgg Anode current, supplied to the anode of the picture tubé via the



konpensation current i C which conpensates the picture height for changes .in
“EHT voltage.”:Utilizing the digital to anal ogue converter 19 to -prod he-
qultiplier, current | DAC enabl es the picture height conpensation curréZZZQ)S
to be varied for different values of fixed external conponents by su e
adjustnent of" the digital value fed to t I nput termnals 20 of the
coqpyerter: 19. The i nvention is particul &% applicable to fabrication as an
integrated circuit. Al the conponents bel ow the dashed line 22 with the
exception of the ranp capacitor 1 may be integrated into a single chip, the
termnal- 2 forming a pin of the integrated circuit. The invention has been

descri bed by teapisn lexafigira ing arpdinf iafatthend ntggateddd ndutbut departing
fromthe scope of Tthr}e i'ﬂ‘(ﬁﬁti'dw h tm;gméghtﬁy}djqﬁpm q, ’?}QQ\\ t the
| al ogue

ref erence current E&? has been derived from gltal to an

converter, . t@nd modifd cations may,he Aade A udn deranisd ey f Al ey 1o
suppl y the Clsl’cl’o@rét omeeuqmvgnﬁﬂm converter Is particularly, advantageous

in an integrated t.he es vent i r rt of.a

ni cr opr ocegsor co @3‘ sﬂ‘ngqq'ee ireheecc %&Jﬁ'fedhtal orceef%r?{b"cl rcuit.

Also alt houglcuu'h'enltn\lgmtcl (hrashdﬁeebeetenjamd dirom lay diiesickatoetb wi t h ref erence

to th traql t th
0 the contrglyaqlyg H;ectclbrn‘%efcfgc'b o tﬂg”ltsﬁ i‘éerﬁdtcgsstdfﬁﬁ%seaﬂm €

invention is equal appli e contr pi cture I n that
case the cur comvendemt Beans mays hsoiusead trR)tS\{RP"tynet%rQWc"aﬁ"t- The

use of the converter is particularly, advantageous in an
U integrated in which the present invention forms part of a
microprocessor controlled single chip television signal '
processing circuit. '
Also although the invention has been particularly
described with reference to the control of picture height
in a vertical timebase circuit the invention is equally
applicable to the control of picture width. In that case
the current i. would be supplied, not to the vertical
ramp capacitor terminal 2 but to'separate terminal for
connection to modulate the timebase waveform generated by
the horizontal timebase circuit.
Also although the invention is particularly
o applicable to a domestic television receiver, it is
~ ~ equally applicable to any television type display, and may
"be used for example, in monitors, computer displays and
graphics type displays.



ra p_capacitor ternminal 2 but to separate terminal for connection to

)e the tinebase waveform generated by the horizontal tinmebase
Y. Also although the invention is particularly applicable to a,
donestic television receiver, it is equally applicable to any tel evi si on

Lyge displ 2y, and. oy be used for examlecin llllllli]ﬂl{[ﬂﬂﬂlil.[fﬂll?é?p;ays

t el evi si on plcture tube tinebase conprising: neang fér providing an

el ectrical 5 signal dependent upon t¥aims ant aneous EHT vol tage of the

- tube; nmeans for providing an adjustable reference si gnal and a multiplier
for multiplying the electricar :E?reference gnal tq provide a

correctiontsi gna® £OF %ﬁ(ﬁ%ﬁQ?(ﬁ éﬁ?ﬁFq changes
in 10 EHT tdmhebgse &omprfﬂimgc:i lmaarts Hore Ipatow ild inteeram reXdwstrbeals for

di
Ponver t of REGPAY MRbEARA Wil Yhe® TAUINOGE il At ddpe (G2 RONT0 |
an out put #ﬁbeﬁr@ﬁadﬁsng‘-’oé'n!’&'ﬁéﬂ MMJ%%@HB rpferengr %Hﬂ&ﬂ-t of '
claim1 or a?ld"\’ﬁeﬁn@l"l:ifﬂlaé@m mﬁrplwﬁiqﬂ&u@eem&f&@ptéwﬁél sagal

Che.pi ot ur EheuFerezence Blgnat ol Prav i Franation st 76ty o

resistive bopreﬁiing at least one picture dimension for changes 1n
10 EHT voltage.

2. The circuit of claim 1 wherein the means for _ o
providing the adjustable reference signal comprises a
digital-to-analog converter having input means for

15 receiving a selectable digital code and an output for
providing an analogue output signal.

3. The circuit'of claim 1 or 2 wherein the means for
providing the said electrical signal comprises a tap

20 coupled to a supply line for supplying anode current to
the picture tube. -

4. The circuit of claim 3 wherein the tap is a '

resistive tap. . W
25 o

5. The circuit of any precedihg claim wherein the

correction signal comprises a signal'for controlling

picture height.

30 6. The circuit of claim 5 wherin the correction signal
is fed to a vertical ramp capacitor whereby the vertical
ramp voltage generated on the ramp capacitor includes a
component for the correction of picture height for changes

in EHT voltage.
35



3
;5. The circuit of any preceding clai mwherein the correction signal
conprises a signal for controlling picture height. 30 6. The circui 2@ '

elaim5 wherin the correction signal is fed to a“ ' paci t
wher eby the vertical ranp voltage generated on t mma"mmuﬂmnH dinclu
a conponent for the correction of picture ‘height tor® chandessi nx EHT
voht-age. 35 7.7 The circuit of any one of clains |-to 4 wherein the
el ectrical signal i 1O/, i sl ol 1ﬂ9¥ﬁf 8 0
correct the I|c?igct rl'e::[(hvﬁc %ﬁ&?&ﬁ%&%ﬁg&%ﬁﬁﬂ%é r?g‘sq, erpcéli}%:uit
of any prece&ilﬁé"utfﬂlﬁ% Fighdeds Fedhtoycarzect the hagaantal A

tel evision redmebase waviediorn ZoC@oreRictoRNe Pidturd vt o EHadhgey
precedi ng cl ghniﬁtrlQroltdéteco”eCt ion circuit substantially as herein
descri bed wi reference to and as illustrated in the drawing. 15 20 25 30
35 5
8. The circuit of any preceding claim provided in
integrated circuit form.

9. A television receiver including a correction circuit
10 as claimed in any preceding claims.

U/ 10. A correction circuit substantially as herein
described with reference to and as illustrated in the
drawing.
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