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bl anki 5 intervals. Color television receivers sonetinmes enploy an _
aut o ki nescope bi as B S em. Lor tically
estag@ ng proper bl acl\‘£1 %%&Ogg%égngﬁs& UQLa%QS% evel s for each &

electron gun of a 10 cofds kmweeswﬁeebétesheora@pei'aztas.forAau*a:rrraemdltlyof
tbi s oper at'0n1cd?it§'5ﬂi‘?1§ b 6eda PY mb e K A BT SRl GyenLed from

bei ng adversely affected by var]ations ol Kkines oge'operatl parameters :
(e.g., due to ARG ERFEBPpErEingreonsrelbitgyvaliswithin image blanking\KB syst em
typi cal |y &peraimerdard.ng i mage bl anking intervals, at which tine each

el ectron gun of the kinexeaRe aen@duGlsS oh YEIdi WiACkInBddCRIMPIVY &l Ve
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: blanking current in-response to a reference voltage
representative of black video signal information. This
20 current i1s processed by the AKB system to generate a
signal which is representative of the currents conducted
during the blanking interval, and which is used to
maintain a desired black current lavel.
In one type of AKB system, control circuits
25 respond to a periodically derived pulse signal with a
magnitude representative of the cathode black current
level. The derived signal is processed by control
circuits including clamping and sampling networks for
developing a kinescope bias correction signal which
30 increases or decreases in magnitude} and which is coupled

to the kinescope for maintaining a correct black current
level. The clamping network includes a change storage device, eg a

clamping capacitor, for establishing a reference condition for the signal
information to be sampled in accordance with the level of

35 a reference voltage developed on the clamp capacitor. The '
reference voltage is applied to the sampling network for
establishing an initial reference bias condition for the



- 2- sanpllng network. An AKB systemi of this type is described i S.
~ Patent 4, 331,981, for exanple. In an AKB syst em wherei n anplitud

variations 'to be sanpled are very small, the clanping reference voltfage 5
with respect to which smal I’ signal anplltude2var|at|ons are sanpl ed- should
be established reliably and accurately. Accordingly, IS herein
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sanpl i ng nmeans IS operative urln contr ol erva s for
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establ i shes -a sanpléngefbhesionsadition for the S|gnal sanpl i ng neans. Nbans
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rvalrs.

sanpl i ng neans_during erva an the control inte
This prevents I-Wée@ﬁh@@e apRaratasst bf aprovided efardanhenabicaklby coptradddes
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includes means for deriving a signal representative of the
magnitude of the bias, eg black image, current. Signal sampling

20 means are included and are responsive to the derived
representative signal for providing an output bias control
signal to the image display device for maintaining a

~ desired "bias current level. Means including a charge
storage device is coupled to the signal sampling means and

25 is operative during control intervals for developing a
reference voltage on the charge storage device. This
establishes a reference bias condition for the signal

. sampling means. Means are also included for shbstantially
inhibiting currents conducted by the sampling means during

30 intervals other than the control intervals. This prevents
the charge on the storage device and thereby the reference
voltage from being modified significantly during 1ntervals
other than the control intervals. *

' In the drawing:

35 FIGURE 1 shows a portion of a color television
receiver including an AKB system comprising a signal
clamping and sampling network accdrding to the present
invention; and ' '



i nvention; and -3- FIGURE 2 illustrates a vvaveformv\hi ch is helpful in
under standing the operation of the AKB.system In FIGURE 1, television

si gnal ocessing circuits 10 provide separgted | um narice (Y) and 5-
chron@ce (C components of a conposite color television signal to a °

| um n -chrom nance si r etwork 12 SSOr, des -
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matrix anplifiers for copbinin atter nal s with processéed | um nance
signals to pr&ﬁ?ﬁ‘ﬁ?ﬁm%%@°vég1%rs?%%}@§é}?ﬁ% Y& siddal's r, g and b.
15 5 chrdiiasmce oC) conmporenils fdfec amthpatsidrenicod opr m:e&.w&eklbyx
circuits V\Athl% aﬂaﬁle Léf qﬁnﬁ*]aq'{&l ﬂq{% E#g[ k§ ‘&:%’ss]ﬁi% and 14c,-
-respectively, I g eve ITred ¢ nmage s ls R, G -
and B to respé%ﬁ‘?-w]%a"t dé’ri%'t%ﬁ }%dﬁ%"rldld% damiggace gnd 20 16b and
16c of a col orchsdigistite Yain NRIMRIAS cidmuild) dtd 1Melalse gl or m

functions related t.o the autonmati ¢ ki.nes Al ontrol functlon
as will be di SU "5‘3" (%T%‘S'C(ﬁ%“%ﬁ@%ﬁ‘etpyﬁéij?;af:(kcg‘r%’&&g cbrﬁ‘“\pﬁq % ne gun
type withi® ccnnrmm;tsaherqp]m demudullatyprisd £ Fevelapdng at~gd w-ivh agdch of

t he elecf[ron SHgY | &ﬂe% (?ej C%tr(yjﬁs Q% Iglﬂ,pqﬁglg% f!rnce

out put signal ‘5? ocessors are_ sim I S -enmbodi nent,
the follow ng %%é%%ﬁ (B’fl proscessedy uﬁ!’@énﬁﬁpl ies to
30 processorsm.g?zm.sartb Proviideo Qras Qevida ddltzim(imge IHepreeent adiveer

SLage COMP! SLERIEET i Ul (ans: stor 20 confl gured as 3 cormon
i nput  si | coupling net BheseBigals ane amplifded and. vitiervdiseage
out put transi Y¥¥cesed by circuits within video output signal
' processing networks 14a, 14b and 14c, respectlvely, which
'supply high level ampllfled color image signals R, G and B
to respective cathode intensity control electrodes 16a,
20 16b and 16c of a color kinescope 15. - Networks 1l4a, 14b
and 14c_a1so performefunCtions;related to the automatic
kinescope bias (AKB) control function, as will be
discussed. Kinescope 15 is of the self-converging in-line
gun type with a commonly energlzed control grid 18
25 assoc1ated with each of the electron guns comprlslng
cathode electrodes 16a, 16b and lé6c.

_ Slnce output signal'processors l4a, 14b and 1l4c
are similar in thls embodiment, the following discussion
of the operatlon of processor l4a also applles to

30 processors 1l4b and l4c. '

’ ' _ Processor 14a 1nc1udes a klnescope driver stage
comprising a_lower rank input transistor 20 configured as
a common emitter amplifier which receives video signal r
from processor 12 via an input signal coupling network 21,

35 and an upper rank high voltage output transistor 22
'configured:es a common base amplifier which together with
transistor 20 forms a cascode video driver amplifier.
High level video signal R, suitable for driving kinescope




* configured as a conmon base anplifier which together with transistor 20
forms a cascode video driver anplifier. Hgh Ievel video signal sui tabl e
for driving ki nescope -4- cathode 16a, is devel oped at the @er‘_!bf

¢ transistor 22 and is applied to kinescope cegthode 16a. A tinmn gnal’

generator 40 containing conbinational and sequential |ogic control circuits
as 5 well as fathkedgniéai nis cdeveiaped apdie amitien of trassilsderak2

“syhchroni zi ng éﬁ&elglwiﬁeél-ﬁo atichd s diRd |¢14mﬁ,d@_er1tgacal synchronl zing rate
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generating timng signal® FYHI9 SFG3h (9eRGF Ctr?rcc%)[ lc&n &188er ation of 10
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shortly afker I Er%)q; verti cal
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i mage i nf or matventicakbsemdhrdniding st sigprarat(an) 4Boxhn degiveads firaat ed

. h Hi I
Satomt o K rSSEbs e SRS o W nshsiTerl or, SePbralibe imirgy
20 . sigmls i siGgalVderand i oduch sanfiadi tthel dperaitdeal of
during AKEpOpe¢iRé i B | AlnfevEd1S dt?x"!ﬂu ?Hi‘loiﬁ% ard|isRe39AAlAt ed soon after

the vertical retrace interyval ends., .S VB .exi s r the duration
the AKB or control intervdtaShhE 1 ’g’&? HReHng 5&!8 ﬁch&:%ttPJI tg‘? Pnput
term nal of Iumfnbheevemtmaharma:u@mmvmmmhmﬁtﬂimgewt&cm g and b
out puts of pr IQ%Q bi e %FFEE

ref erence | eve corre%ponde %’hda ‘Q{)se 5%21 n ‘}lﬁ'z% 11ne be
acconpl i shed . biFeER}H AR %l*éﬂé} the ﬁ’Qﬁt é’é@é\klm 11’4.'-2317‘["@1 and’
substantip$ly d@Finyiwhidie Eided Csm}rfal ﬁdargéJlltrﬁfdlfma@trl@Qﬁ&%orabk%nrtn

Lszggggﬁngop;,ﬂ{]al B,. an b nndlt&%r%the cho\é}%lrtrb\c&%g Vi, deo S|gnal
produce a technlques dlsclosed in U.s. Patent 4,277,798 - Hlnn,
titled "Automatic Kinescope Biasing System with Increased
| Interference Immunity". |

20 ~ Timing signal Vy is used to inhibit video
signals during AKB operating intervals, and comprises a
pulse generated soon after the vertical retrace interval
ends. Signal V ‘exists for the duration of the AKB ox
control 1nterva1 and is applied to a blanking control _

25 input terminal of luminance-chrominance processor 12 for
causing the r, g and b outputs of processor 12 to exhibit
a black image representative DC reference level
corresponding to the absence of video signals. This can
be accomplished by reducing the signal gain of processor

30 12 to substantially zero via the gain control circuits of
processor 12 in response to_signal Vgr and by modifying
the DC level of the video signal processing path via the
DC level control circuits of processor 12 to produce a
black image representative reference level at the signal

35 outputs of processor 12.

Timing signal V, used as a positive grid

drive pulse, encompasses a few (e.g., three) horizontal
line intervals within the vertical blanking interval.
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bl ack i mage representative reference |evel at the signal 35 outputs of
processnr 12. Timng signal VG used as a-positive grid drive pulse,

enco sses a few (e.g., three) horizontal line intervals within the

vert | bl anki ng interval. -5- Timing stymal [err] is used to control

t he ation of cla circuit associated with the si sarrpllng
function of th@l%mﬁng’éﬁf V&l%ﬁn‘gs%sgmlc?%ﬁ"?‘il ‘HB%CPRP&F%' N
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pul se [err] (e. ?n ,@gagggso‘{dg Oul‘éervé’P j'ormé{?]tﬂd&s_,_%a a.nd 18 of

t he klnescope using the e ect 'on gun co |ng cat grld
18 to increas b%ﬂd%??’é\ﬁalsktt@¢ rﬁ%gwgt%r?’li@% shgtly delg

[err provmleg i‘é‘ljaﬁﬂflgﬂto tles%z@@%flm?e @%]aﬁp%ﬁ mteshiaslt eddbrﬁ;ﬁﬁé#ﬁtﬁt | e to
positive gri u mJ ar ase Si e current pul se
appears at cat’ﬁ%d%fi%éi%% @W’ba ulgke ?’h?e‘ﬂ?& Aa?hoefemb’icf ude of the
cat hode out putsuhstmtl@l:lxecemmommm@mp;brqfdﬁm mtmem@l of
cat hode bl ack current comgf@f# PRy (AyP1k ot Vr Foteyy 11 Cd

se
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pul se propsrtivobts) Ofdsimardlctbmsagi'mdjel.muibuthe)ut:mesmmarﬁomwmng
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increase conductlon. At times other than the
_1ntervals, signal VG provides the normal, less positive,
bias for grid 18. In response to positive grid pulse VG

20 a 51m;larly phased, positive current pulse appears at
cathode 16a during the grid pulse interval. The amplitude
Qf'the cathode output current pulse so developed is
prbportional_tp_the level of cathode black current
conduction (typically a few microamperes).

25 | The induced cathode output pulse causes a
corresponding voltage pulse to be developed across voltage
divider resistors 30 and 31 such that a voltage pulse
proportional to the induced cathode dutput'pulse appears
across'resistor 31. This voltage pulse is applied to an

30 AKB bies'control signal processor 50. - '

Network 50 performs signal clamplng and sampling
functlons durlng the control interval. The clamping
function is performed during a clamping interval

_ (coincident with timing signal Vc) within each AKB |
35 interval, by means of a feedback clamping network
- comprising an input AC coupling capacitor 51, an
:operational transconductance amplifiet 52, and an -
electtonic switch 56. The sampling function is performed



* functi'ons during the control interval. The cl anpi ng function is perf

during a clanpi.ng interval (coincident with timng signal Vc) wthin

AKB 35 interval, by-.nmeans of a f eedback cl anpi ng network conprising-an

i nput, AC coupling capacitor 51, an.operatioffid transconductance anplifi‘er
52, and an electronic switch 56. The sanpling function is perforned - 6-
duri hg a sanpl dnglmterawpxm mnMaw?qpmﬁdﬁytsw@m bining SlgRAlng

“the clanpi ng Ivtserve&mwi - @96 Ne Yidthp g Citd Bl f&ﬁ:&\‘? eddh M@Nrof a
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I's devel oped aampksfzepaszxoanwmmromamﬂnmh t!'m,a aimhsammvtemalgei_nput of

ki nescope griv , via a coupling
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circuits) which provi deshafl %%ﬁ‘iﬁ&e Hhias Garretticn vajdagenis develapes t he
i'nput requi rengetés9f capadbtet B8 24hd He ppYyicsd lw & Yilaag o ellonetut
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action. Tr anscvmauetmmlmlmtveorlszmoﬁwg&egmmm iaa bwf fean s¢aiged

i nput tragpgi st e(% il YigaeREh | go
t he base g? tr%gl.‘g?véi‘dsﬂfftﬁﬁ gn ‘gf%é?be ﬁ%ﬁed ?ree cou&%e tob(g'gl t he

base i nput of ?9%5?&%9 %9%. iUt Feapidemsntsc Of
out put ci rcui t tpénsistet s207 T&e:cusmfrmc&ﬂ wolitage |qeakloped @n:tromsr ror"

t 7
(Pansiot o 75 CaBAEI SR SBIUSvEO T M lhdtled i Haitain o dedirda
a current soureerreetilevel sebHrkimescope hl@cﬂhr@-lrslt@t mwwf’awom at ed

current dgsern‘faé@aég%@ﬁ@fo]?ga@@ioﬁs a current source for transistor 76.
The val ue of resistor 2%% i s, chosen rel alt.lfle t%zt he val.ue of resistaqr
74 (R) so that the curre Yance amplifier comprises :

differentially connected input transistors 70 and 72. A

fixed reference voltage VREF is applied to the base of
transistor 72; and signals to be sampled are coupled to

20 ‘the base input of transistor 70 via AC coupling capacitor

~ 51. The collector output circuit of transistor 72

comprises an active load "current mirror" {or current
‘repeating network) comprising PNP transistors 75, 76. A
transistor 73 and an associated current determining

25 resistor 74 act as a current source for transistors 70,
72. A transistor 78 and an associated current determining
resistor 79 act as a current source for transiétor 76.
The value of resistor 79 (2R) is chosen relative to the
value of resistor 74 (R) so that the current sourced by

30 transistor 78, I/2, is equal to one-half the current I
sourced by transistor 73. During sampling intervals,
transconductance amplifier 52 develops output current
variations at the interconnected collectors of transistors
76, 78 in response to input voltage varlatlons at the base

35 of transzstor 70..

It is noted that the conduction of amplifier 52
. is controlled in response to a bias potential (+BIAS)

selectively applied to current source transistors 73 and



30 tran5|stor 78, 1/2, is equal to one- half the current | sourced by
shor 73. During sanpllng I nterval s, transconductance anplifiefr 52
out put current variations at t he’ |nterconnected col | ectors- of
or s 76 78 in response to input vortage varlatlons at the base 35
~ of transistor Jt is noted that th uctiqn_ of- anpl.i 2
“controlled in ﬁ%§ﬁﬁh§¥‘t ECYRO G Fi% éﬁ%ﬁh% ("+ §P &SR e%? gbBFP@d to
current sources:tgmﬂm Or SWATdnN®@5 conducts \ima respenset tonisdgnailt vg 85,
whi ch respond nd .
signal [err] unni}?ﬁﬁgw cﬁ%r‘ﬁyﬁﬁ#gﬁﬁﬁg #&Eiegg EEE? fas
1ge

i as
potential to tROHeR QifstWé:%l‘Féiq}&?eF@b)ﬁWISl fihereby pmpg i
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KaBRedSt o
- operate. SAl Qyldd rﬂiﬁ,oﬂuz\w:ear ABMdittierS Times) 0 howeReuGt kwe tahdss is

operating bias is r fromijransist.ors. 73 and 78. wh anplifier
transi stors 70°%h °ﬁ§%§i§ SRFSTRG RIS ¢E - ﬁFPﬁeﬁrgﬁﬁpbtor 70 bei ng
non- conduct i vé;ramstlmtaﬁé aaid Jdo mel]eb(yemdpéd%:t transistorsed8ti ve
(-) termnal qinglAM%ARAGIdded hons RAGRMAROUS Wit 1B %ﬁ%s@&t:&own

di schargi ng S|gn|f|cantgg\nea|r1 ut currents of tranS|stor ! urin

relatively | ofFing &R AcEedereRcty Vat¥ ag&nﬂhjﬁﬁvFuﬁEFﬁoﬁ§ are
not bei nqer fulrereegattiive E(S-pe(ﬁemfnidIGOJﬂSclampstda@aed.tb&'r sagdsent will be

- di scussed '“ﬂﬁéVEﬂﬂéggﬁuﬁ%ﬁﬂpfé%éﬂﬁgﬁﬂéfdM" a%%&n%? gﬂ%ggfggiag'pt'on

of the AKB cl anmping rocess
wavef or m of meaaermutrmnmrqﬁ d:ranso@mrz 7@e@ﬂétl@9t Itbeu arpétatzuely

\éoltage ﬁppefirldiﬁg estnﬂédiezéwﬁnﬁxgruie KR Ic1/mpd 'afdﬁersainbi | igst or
Mterval | a r KB A7 T '“te”""fqran%e @h@i#ﬁ#‘&é@f@@%‘ the
negative ]I%r mdlzsclm‘se:hmangen&ht sriddy dleo ki caiis sielde imagreattez5 detail _
o o o SRRl WAt o hioRa oy QaRALH b iR L0,
be sanpl ed apﬁggmplng and sampllng process, made wlith reference to
waveform of FIGURE 2.
The waveform of FIGURE 2 deplcts the input
20 voltage_appearlng at the base signal input of amplifier
' transistot'70 during the clamping and sampling intervals.
During the initial c;amping interval, a reference level
COrresponding to reference voltage Vg at the negative
term1na1 of capac1tor 51 is developed at the base of
25 trans1stor 70. Signal amplitude variations are sampled
'.with respect to thls reference level during the subsequent
sampling interval. The signal to be sampled appears )
during the subsequent sampling interval and manifests an
_ amplltude AV vhich varies in accordance with variations in
30 the level. of the kinescope black current. - The amplitude
varlatlons_belng sampled are very small, on the order of a
few millivoits with respect to an amplitude corresponding
to a'correct kinescope black current level. '
_ Continuing with FIGURE 1, clamping switch 56
35 conducts only during the clamping interval in response to
timing signal Vv ,. and sampling switch 54 ‘conducts only
during the sampling interval in response to timing signal

[a%



* .during the subsequent sanpling interval, and manifests an anplitude AV ,P)
which varies in accordance with variations in 30 the level of the . @
ki nescope black current. The anplitude variations being sanpled are véery

* small,, on the order of a few mllivolts w tig-respect to an anplitude
corresponding to a correct kinescope black current level. Continuing with
FIGURE 1, clarifyng Blds @wisghe85 comdutedss opdlyy dduwinggtheecthtippnggand

‘wpterval in I e ISI® (1ﬁﬁép¢y1§3|gna} [err], and sanpling switch 54
gonducts only during the sanpling interval in response to.tim gha

V Bi as switch 85 con®¥d%H &&F@P&nﬂhEeépﬁﬁﬁFﬁgIBﬁGrYé}r]g@%npl|ng
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di ode connect é‘é‘%ﬂ%@t J0 wiag e caxsientonirgornamphifinrscomprisinga
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b lif

are su Stﬂ‘;;?ﬁ%ﬁnﬁcﬁgﬁ y ng%:g—cto?xgtu@t&h? t%%lt%h ‘slap“?h}éoh&g%l% amplifier

52 is 15 I Me curren rced ¥
transistor 73 ¥Rl SfQAPRGITOKSA ChATESE| ¥daoFustentRt sopauckadsh¥t or

7g andI I72, \Ahetrxeatns:lm:tﬁnl'ﬂzecw afdr g@gh&t@ﬁ thanbaabowlﬁagefsdo% ﬁqu%
the coll ector cte t ran tefore

of the coll ectt%é‘%sﬁ'%rttoﬁzjt 7? rﬁ@gc} g"& 5'33 ﬁg g% *Eor | &ttor
current in traidifarential 1W@u¢uWpdﬁagﬁeoébamplpinhrs§8tl§s to a zero

current candi tglmsﬂyﬂtqralthr Zee-0fnd th thg sC 3 pR! earrew!a!soue&eahwh time
transistor 78 " nduc

si nks of_the collector current c
transi stor 76% %ﬁﬂf¥§§QF“féé&BQEFqﬁuFﬂEﬁ&lylBﬁ§wF8ntﬁ§eb8§ii8F gFansrstor 70

and capacitor chirrents of transistor 70 and 72, whereby the collector
currents of transistors 72 and 76 equal the collector
_current (I/2) conducted by transistor 78. Therefore all
20 of the collector current conducted by transistor 76 flows
as collector current in transistor 78. The current
feedback path settles to a zero current condition prior to
the end of the clamping interval, at which time transistor
78 “"sinks" all of the collector current conducted by
25 transistor 76, and zero feedback current flows to the base
of transistor 70 and capacitor 51.
Thus by current feedback action the base input
~of transistor 70 is clamped to a DC reference level N
during the clamping interval. Reference voltage VR is a
30 function of VREF and, in this instance, is equal to VeEF®
At the end of the clamping interval the voltage across
capacitor 51 is equal to the difference'between voltage VR
at the negative terminal of capacitor 51, and a nominal DC
voltage at the positive terminal of capacitor 51. The
35 latter voltage is a function of the kinescope cathode
voltage developed in response to ‘the black 1mage condition
during the AKB interval.



Thus_by current feedback action the base input of transistor 70 is clanped

VR a 30 function of VREF and, in this instance, is equal to [err] At

~to reference level VR during the clanping interval. Reference voltage

‘the®enhd of the clanping interval the voltag‘e9‘across capacitor 51 is equal

to the difference betwee&évoltag? VR.at the negative tern nal .of _.capacitor
I
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in the base volRbgevat. t rEekiexample, mmmey,semn rthee s e rvctlhzage of

anpl i t ude of tﬂﬁanm%opw@aﬂ&é@dm@dlm 3 1f HFHE SYPX gwwq
decrease in t col | ec# lgfu”ent of stors 72 and 75 an SO |n t he
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col l ector current HFPYY M Lﬁ?‘b”?ﬁs e RORES SRR G
Capaci t or1G8 tdecrease hin gese \,cmllecatmr sturrreffe f aramigtorso e sprhdisng

to the decreas c ts o 4 rTRGs t he
15 Vol tage. oo s 169 LEREM QAL ol AN of brdfbsdti e (B
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increase in th out ut tr or |tor 20
58 charges_vi a f;?éé? ‘%%lﬁduf%%*#roegp a;ks }L"r t%e&fbcyu the

conduct i ok® weektage en \eapagictam i&a-pacln dL‘hJESB mnsjzazmstransxaﬂms Tase
transistor 76 et 45 & SWFF&E ssﬂﬂaEGﬁI&}?tfbé R t&is@h’%’z?ﬂ%s £ 0 is

t 58. As noted previousl ier "I nput transi st
Cgegﬁ{ agreOUS| f?@ﬁ#&%pﬁﬁ) creapse in ‘the base voltage

of input trans;stor 70_causes a corresponding increase in
the'collectorxeurrent of output transistor 76. Capacitor

20 58 charges via trans1stor 76 1n response to this increased -
current conductlon, whereby the voltage on capacitor 58
increases. In thls case transistor 76 acts as a current
source w1th respect to charglng of capacitor 58.

As noted previously, amplifier input transistor

25 70 is adVantageously rendered non-conductive when

| .amplifier 52 is'rendered'non-conductive during intervals
when the clamping and sampling functions are not being
performed. When_amplifier.sz and transistor 70 are
non-conductive, the negative terminal of capacitor 51 is

30 conduCtively“decoupled such that the negative terminal of

' capac1tor 51 is essentlally deprived of a discharge path
(at this time sw1tch 56 is non-conductive since switch 56
conducte only durlng AKB clamping intervals).
| Thls feature of the disclosed AKB signal -

35 'process1ng arrangement is. 1mportant because if amplifier
52 remained conductlve from one AKB interval to the next,
‘the negative terminal of capacitor -51 could discharge by a
significant amount via the base current of transistor 70.

n
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amplifier 52 is rendered non-conductive during intervals when the clanping-
and sanpling functions are not being performed. Wien anplifier 52 and
transi stor ‘70 are non-conductive, the negative termnal of capacitor 51NNZEZ
30 .conductively decoupl'ed such that the md@ative termi nal of capaci tor. 51

is essentially deprived of a discharge path (at this time switch 56 is
non- conduct i velnsithies System S schangang diley neégatiyeAKBroinapi 0f

Fatervals). Thigpdemidy S10f(ithe dld%@ﬁé%%qn@KE»efqueabe?»%oltageces?I99 as

frJ angenent ortant because i.f. a filer 52 remained conduBiive from
one AKB |nter\§]aﬂt% 3 thbaty md-1ive s\/éz%lanﬁ’ﬁ‘PrBF‘lEﬁp’&EFtor 51 coul d

di scharge by eceffeglivarmss a:rﬁ)ume signaie dlaspingr fentctabnt r abai shbs 70.
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(i.e., decreasli referenc err]) tRirt
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70 varies by mﬂlyhardld:.s rduning IAKS dmrﬁemgaAsthnnektabscmpenbi:aaessope bi as
is 10  igpgorr orﬂi&s%ﬁ ‘é‘?iélﬁ%l‘i:'&@%g%h%% Rﬁs@eﬁé' 8@6@1 %E&rate' y and

reliably at theln ut of 1 f1.er he val ue gg capacrtor 51 is
sonewhat |ar gea‘{‘ﬁb%' y:e 1iabdiy. aks Mdé-}"r’uithefc Rpifder Per vafhes
very short (twaam&wﬁmmwd dapae:ut@tres\zahs) somedhaitelbrge 15  constant

determ ned by (e MALUER Sy SARARLEL ALY " Eikokkmdlol ThERCLLF 181e X

whi ch t he neg ermna acitor respect to

devel opi ng r efeaEhEhaxd t(éé”ée[eehqumaénéﬂ-nﬁl éntszvaésh@naaénﬁhet jme the

20 di samr gedidtait deteradid b thé %‘Iﬁ@ssﬁi' E ?a&@ﬁbt%i?' ¥ngnal | _
col |l ector-to-bhase Ieakag’(j cur.r.ent _of transi st curregt S
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when of capacitor 51 can be charged with respect to developing
reference voltage VR
wWhen amplifier 52 is non-conductive, the
20 discharge current for capacitor 51 comprises the
negligibly small collector-to-base leakage current of
transistor 70. This leakage current is several orders of

magnitude less than the base current of transistor 70 when

conducting.
25 _ Alternat:.vely, the negative terminal of
capacitor 51 at which reference voltage V, is developed

R
could be decoupled during non~AKB intervals by means of an

electronic switch situated between capacitor 51 and the
base input of amplifier transistor 70. This approach is

30 less desirable than the described technlque because of
increased circuit complex:.ty.



conducti ng. 25 Al ternatively, the negativetermral-of

ca-:« tor 51 at which reference voltage. VR,is develop be decoupled
dufs non AKB interval s by neans of an el ectronic SWI H "ra
ca\q' or 51 and the base i'nput of aan|f|e+11*aﬂS|stor ch

. less desirable than the described technique. because of |ncred%ed
circuit conpl eXFP§MS: CLAIMS: 1. Apparatus  for automatically
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I mage bl anki ng~l - conpri sing:
represent ati veddsplay degmceudewbﬁngaﬁumshbua; operativeedtriaggoehtrol

sanpl i ng ngans1ﬁ€é999§gve1£ﬁlﬁaaﬂa Srb!SﬁkE ereﬁee£65h¥e S'QESh L?E
sai d i1 nmeg devi ce

provi di ng an out put ‘bias cont rg
for maintaining a desirel®2Bfa °Euﬁ?€ﬁY1PQVEI51ﬁ§aﬁsrePﬁEFGEFﬁﬁlaecﬁﬁrge
storage devi cetheuphgritadeaos sagdal biapl i Nng nedapgeneperati ve during said

_ trol intervals for de n re % e on 1 sai,d .char
g?gr;ge devi ce for. estab%féﬁ?% gaﬁPi$£§e gégﬁlgggggﬂﬁ}YFoﬁof8?1§aﬁﬁrévgﬁal
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by said SﬁﬂD'lQﬂﬁﬁﬁﬁnﬁodeéiaglmaéér&ﬂéﬁl&&h&éviEénféﬁ'ﬂ iﬂﬂ%iﬁ&n?néervals
to prevent the orage device and t ereby sa

ref er ence voltgﬁﬁ Fggnf%ﬁthcﬁﬁﬁ??Fe&eg? hificantly during said other
intervals. 2. Apparatus meansdi igcludihgi a1 ¢havber stordge device couptaid

rovt ded by sard ShidoetgRll BaMRLPAR henfit, SBLfabfvE’ HMEERNORAEAT
Eald anpl|¥|er°?BFr%%thFF§ﬁ?£§ §ﬁ¥dd¢¥¢é92h8§ suaefeéﬁaceuﬁﬂltage on

said anpli$i ersasdrendegedsﬁoﬂagendwiwefdyreeﬂasaiehﬂﬁaea reker¥aks to
prevent S'gn'fﬁfggtcgﬁéf@f£9efor said signal sampllng means; and
means for substantlally inhibiting currents
conducted by said sampling means during 1ntervals other
than said control intervals, to. prevent the charge on said
20 storage device and thereby said reference voltage from
being modified significantly during said other intervals.

2. Apparatus according to Claim 1, wherein .
25 said sampling means comprises an input
amplifier; = _ o
_ sald reference voltage prov1ded by said charge
storage device is coupled to a signal input of said _
ampllfler for establishing said reference bias condltion,
30 said amplifier is rendered non-conductive durlng
sa1d other intervals to prevent significant discharge of
said storage device via input currents during said other
intervals; and
said other intervals are several orders of
'35 magnitude longer than said control intervals.



control intervals. ccordlng to Claim2, wherein said
: charge storage device conﬁrl§esLanH|npu AC coupllng -capacitor with a first

; 4 : LT . _ _ &
7 sai d storage device via input currentS”durlng said other intervg ‘!ﬂ% d
sai d“other intervals are magni t ude | onge f said
OB

term nal coupled to said signal deriving nedd&~ and a second ternina
. coupled to 5 sai d signsl I.n gut of said anplifier; and said reference
ol tage i s devel oped at Said BESﬁH“FePﬁFH&ﬁlﬁg $9i GlaiBati t Gherapn

Appar at us accordi ng salﬁleharae andrégetaevlcanbbmprﬂgeﬁ spuUigsuefac

¢
Operating cur Bl ohasablaatBbLl ety MNRELR SBLH1EMT EBLLION EE Loia

render ed non-con salrd erv
renderi ng saldsaﬁﬁﬁifﬂéFlﬁbﬁgc@ﬂéaétaOé aSSeﬂepdr§9§Blaﬁbo¢dumbedotany

precedi ng el ai gamhee&gﬁanhenpuascaeugaeat ahﬁ!?hé? t Bggbl ack image current
20 level. 6. Apparatus_for Lol lin bi as of .an i mage

di spl ay device substanti &PF§ 5§%ﬁﬁ?8Fﬁ VBiFBF@ aﬁsé?Ygéﬂp SRt At re®ifence to
Figures 1 and seetndsterminalcefnpangi ogpdcatongs.. 7. A color television
recei ver including apparatus according to any preceding claim 30

10 . 4. Apparatus according to Claim 3, and further
comprising
- a source of operatlng current for said
ampllfler, wherein
said current source is rendered non-conductive
15 during said other intervals for thereby rendering said
amplifier non-conductive. )

5. Apparatus according to any preceding claim
wherein the bias current level is the black image current
20 level. '

6. Apparatus for automatically controlling the
bias of an image display device substantially as'ﬁerein-
before described with reference to Figures 1 and 2 of

25 the accompanying drawings..

7. A color television receiver 1nclud1ng apparatus
according to any preceding claim.

30



