2130046 -1- AUTOVATI C CONTROL OF A CHARACTERI STI C OF A SI GNAL' CHANNEL .Thi s
i nvention concerns a systemfor automatically controlling istic’
of a signal 5 channel. An illustrative application of- th%sf%@rdgo
- c¢oncerns a systemfor sensing and autonat€isal |y controlling the black image
.Current ducted by a video signal inmage reproducing device . 10 Col or
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Thi s currentSii@ad daage Feaproeing depsicen-t 0 generate a si gnal which is
representative of the currents conduct'ed during the blanking intervals, and
whi ch i,s, used to maintain a desired black current |evel. 30 I n

one ty of AKB systemcontrol circuits respond to a periodically derived
pul se signal with a magni tude ’repr-esent ative of the cathode black current

level. The derived signglyd QU I
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to the k|ne%@mamaﬁﬁcamiyngyﬂuunighrﬁywpyapéﬁeymgduuimage | evel . The

cl anpi ] nEtrVé%rrkes'errll aL\L_C:tL%Se %ugrlrarﬂ%: r}.%veipacfotroreafc electron gun of a
color kinescope associated with the receiver. As a result
of this operation, pictures reproduced by the kinescope 
are prevented from being adversely affected by variations
of kinescope operating parameters (e.g.; due to aging and

20 ' temperature effects).

An AKB system typically operates during image
blanking intervals, at which time each electron gun of the
kinescope conducts a small black image representative
blanking current in response to a reference voltaée

25 representative of black video signal information. This
current is piocessed by the AKB system to generate a
signal which is representafive of the currents conducted
during the blanking intervals, and which is used to
maintain a desired black current level.

30 In one type of AKB system control circuits
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 ihcluding clamping and sampling networks for

. 35 developing a kinescope bias correction signal which
increases or decreases in magnitude and is coupled to the
kinescope for maintaining a correct black current level.
The clamping network includes a clamping capacitor for



"2 establishing a reference condition for the signal information to be
safpl eds The reference condition is established by applying a reference

.voltage to the cl anpi.ng capacitor” mhlch is coupled to the sanpling 5
network duri ng the clanping interval. - An AKB §¥stem of this type |s
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large amplitude video signals at the sensing point can
have a disruptive effect on the operation of the signal
processing circuits-of-the illustrative control system, particulariy
when such circuits are oconstructed in the form of an

20 ° integrated circuit. Accordingly, the illustrative control-system
disclosed herein includes means for attenuating large
video signal amplitude components which can appear at the
control system sensing point during video signal picture
intervals when the signal processing circuits of the

. 25 control system are inactive. '
' In the draw1ng-

FIGURE 1 shows a portion of a color television
receiver with an automatic kinescope bias control system
including a sensing circuit éccording to the principles of

30 the present invention; and '

- FIGURE 2 illustrates signal waveforms associated
with the operation of the system in FIGURE 1. '

In FIGURE 1, television signal processing
circuits. 10 provide separated luminance (Y) and '

35 chrominance (C) components of a composite color television ‘
signal to a luminance-chrominance signal processing
network 12. Processor 12 includes luminance and
chrominance gain control circuits, DC level setting




network 12. Processor 12 includes |um nance and chrom nance-gain control
circuits, DC |evel setting -3- circuits (e.g., conprising keyed bl ack-
| evel clanping circuits), col or denodul atofs for devel oping r-y, g-y and

b-y Cnﬂga difference signals, and matr+3=anplifiers for conbining the
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cathode electrodes 16a, 16b and lé6c.

Since output 51gnal processors l4a, 14b and 1l4c
are similar in this embodiment, the following discussion

20 - of the operation of processor l4a also applies to
processors 14b and l4c.

Processor 1l4a includes a klnescope driver stage
comprlslng an lnput tran51stor 20 conflgured as a common
emitter ampl1f1er which rece1ves_v1deo signal r from

25 processor 12 via an input'resistor 21, and an output high
voltage transistor 22 configured as a common base
amplifier which together with transistor 20 forms a
cascode video driver amplifier. High level video signal
R, suitable for driving kinescope cathode 16a, is

30 developed across a load resistor 24 in the collector
output circuit of tramsistor 22. Direct current negative
feedback for driver 20, 22 is provided by means of a
resistor 25. The signal'gain of cascode amplifier 20, 22
is primarily determined by the ratio of the value of

35 feedback resistor 25 to the value of input.résistor 21.

A sensing resistor'30 DC coupled in series with
and between the collector-emitter paths of tramsistor 20,

22 serves to develop a voltage, at a relatively low




s prlnarlly determ ned by the ratio of the value of 35 feedback resistor
25 to the value of input resistor 21. A sensing resistor 30 DC coupl n
Series with and between the collector-énitter paths of transistor 20@&%}
‘serves to devel opra voltage, at a relatively Law vol t age sensing node A,
representing the level of.kinescope cathode black current conducted durlng
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30 the signal oetxace cintemads swirthin the viexgicadnblapking dsterwala

positive grid drigd RHSSmp AU RG] Hot8zontal line intervals also
within the vertical blanking interval and during which
video signal image information is absent. These timing

'20 - signals are illustrated by the waveforms in FIGURE 2.

Referring to FIGURE 2 for the moment, timing

signal Y used as a video blanking signal, comprises a
positive pulse generated soon after the vertical retrace
interval ends at time T,, as indicated by reference to

25 signal waveform V. Blanking signal Va exists for the
duration of the AKB interval and is applied to a blanking
control input terminal - of luminance-chrominance processor
12 for causing the r, g and b outputs of ptocessor 12 to
exhibit a black image representative DC reference level at

30 the signal outputs of processor 12. Timing signal V.,

' used as a.positiVe grid drive pulse, encompasses three
horizontal line intervals within the vertical blanking
interval. Timing signal Vo is used to control the

.. operation of a clamping circuit associated with the signal
35 sampling function of the AKB system. Timing signal Y
used as a sampling control signal, occurs after signal Vc
and serves to time the operation of a sample and hold
circuit which develops a DC bias control signal for



horizontal line intervals within the vertical blanking interval. Tim ng
signal [err] is used to control the operation of a clanping ci rcuit -
associ ated with the signal 35 sanpling function of the AKB system
Ti mi nQ __s;i gnal [err] used as a sanpling.gontrol signal, occurs after signal
Ad serves to tine the operation of a sanple and hold circuit whigh-
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pul se VG sim hased S e current uI se appear s at cathode 16a
durity aﬁ :h‘f%r T‘%ﬂa é?ﬂﬁT‘thFé °n€ g‘%ut put current
pul se so wtelnes_))ptuhses pgmmbrl&ormﬁlth@ k:tmedcmmé fﬁr (naul.tzjdn'; Hheck current 20

" - conduct I &al | ,_[ﬁg sitive cathode
out put p%fs%ﬂgp%&ga@ é’ont?%e colrligector % Eransi st ?%jz;dr?; is coupled to

the base IMGXR2S/ FORARFLIOR. 20‘%%’-’!‘%%0%‘339@7 B causing the
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Th| s vol tagsimilanly iphdsed; @ositive current pulse appears at
cathode 16a during the grid pulse interval. The amplltude
of the cathode output current pulse so developed is
_ . proportionalsto the level of cathode black current
20 - conduction (typically a few microamperes).

The induced poéitive cathode output pulse
appears at the collector of transistor 22, and is coupled
to the base input of transistor ;20 via feedback resistor
25, causing the current conduction of transistor 20 to

25 increase proportionally while the cathode pulse is
present. The increased current conducted by transistor 20
causes a related voltage to be developed across sensing
resistor 30. This voltage is in the form of a
negative-going voltage change which appears at sensing

30 node A and which is proportional in magnitude to the
magnitude of the black current rebresentative cathode
output pulse. The magnitude of the voltage perturbation
at node A is determined by the product of the value of
resistor 30 times the magnitude of the perturbation

35 current flowihg through resistor 30. The operation of
sensing resistor 30 in combination with kinescope driver
20, 22-is 'descz_fibed_ in detail in U.K. patent application 8317662
(corresponding to US application Serial No 394,422 of R.P.Parker,




"negative-goi ng vol tage change which appears at sensing 30 node A and
which is proportional in magnitude to the magnitude of the black current
‘represent ative cathode output pul se. The magni tude of the voltage
perturbation at node A is deternined by the prggluct of the value o
resistor 30 tinmes the magnitude of the perturbation 35 current flow ng
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switch 57, and ancapacier r$kpoanii ampLifier 52 orand a:armkaqmragz switch
ki nescope bias coggectyra whﬁﬁﬁi‘g'fuﬁ@c!fé&pféi ;?é?ffbi%né‘cf‘Rﬂff &gﬂna

COUp| ed via a transl ating ci FJV:'I:JI t Comgi)?’eISI ng a, res) st or networ
to the 20 ki nestRpeFYRt veFoliowing, HARRARG iferyal ring
transi stor 20. Trmtmabtlup w@éﬁmg@f@mﬁﬂmkmmmm@@ﬂpﬂuﬁ&xse&a/,es

LG, ot TR L G S eSS o Scdnd S a4l SRR e
capaci tor 25 58 |SterageceaprCcHtoBoId. vol tage change [err] devel oped’ at
node B during the clanping Ankfiestopdrbhiss @birdoridiiRefltage is developed
across capacitor'Ee_and is coupled via a translating
circuit combrising a resistor network 60, 62, 64 to the
20 ' kinescope driver via a bias control input at the base of
transistor 20. The correction voltage developed across
capacitor 58 serves to automatically maintain a desired
correct level of kinescope black current conduction. The
bias correction voltage developed across storage capacitor
25 58 is a function of both voltage change V developed at
node B during the clamping interwval, and a voltage change
V2 developed at node B during the subsequent sampling
- interval, as will be discussed in greater detail
. subsequently in connection with the waveforms ‘shown in
30 FIGURE 2.

.During the clamping set-up reference interval,
switch 56 is rendered conductive in response to'clamping
control signal Vo- At this time switch 57 is
non-cpnductive so that the charge on storage capacitor 58

35 remains unaffected during the clamping interval. As a
consequence of the feedback action during the clamping
interval, the negative terminal (~) of capacitor S1 is -
reference to (i.e., clamped to) a reference voltage VR



V2 devel oped at node -B during the subsequent sanpling interval, as will be
di scussed in greater detail subsequently in connection with the wavef or ns
shown in 30 FIGURE 2. During the clanping set-up reference interval,

SWi t Chiy I's renderéd conductive in respanse to clanping cohtr ol SLgnaI
“[err]. this time switch 57 is non-conductive so that the charge on _ .
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node B, ang e Rri¥ | viia, t.he feedback
action. Dur| ng t e’ ;gqlln&\ﬂe dg&l 3’% ﬁeo\%%gig%%lk[g ELOR ange [err] is
devel oped at node B W%Iﬁ% fodl mungr @(mlé-@gnentm@&cwhea - Switch 57
i s render edluar@ GHariyd V. f GED @SR licp e Y 'rMeCQ”t fs%t%hgaé' ikerr] The -

magni,t.ude of voIt cha ZISI I tude of .the
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appl i cati Qﬂlp(lflﬂidil |5|21 F(Eﬁtﬁerne@pd&t t@?:e&%?:ehbb' 061{:5!9&“@' ySaap! i ng

Net wqizk wi R t Err

ren\éIVeBLr5 ed gtg%eégﬁduc%g%éggggﬁﬁ%ﬁ ‘Qentaé:%\gglss s%ﬁé'ﬁgﬁhgagrﬁglgf’grml ng and
sanpl i ng P8nct Netyoxke ﬁﬁotcab!ellmig:lp@e‘ eimenri tsTifs then tiypescdssepibeshed by
di sabl i ngis hls Patent 4,331,981 of R.P.Parker, and-in a copending-UK. application

‘ZQRCA ;%4 5/78010 correspondlng to. US patent application of P.Filliman
Serial No. 437,827 titled "Signal Sampling Network with
20 - Reduced Offset Error"). Amplifier 52 is preferably _
rendered non-conductive during picture.intervals'ﬁhen the
AKB clamping and sampling functions are not being
performed._'This can be accomplished by disabling the
operating current source of amplifier 52 in response to a
25 keying signal coincident with the picture intervals.
‘Zener diode 40 serves to attenuate large
amplitude video signal components, and particularly video
signal peaking components, which otherwise appear with
_ 51gn1f1cant magnitude at sensing node A during field
30 scanning picture information intervals. In the absence of
the attenuation provided by Zener diode 40, large
amplitude video sighals.appearing at sensing node A can
ultimately disrupt the AKB signal processing function.
This is particularly true with respect to the development
35 of clamping reference voltage V R’ ‘when the AKB signal
processor including amplifier 52 is constructed in the
form of an integrated circuit with an input at node C, as
follows. ' ' '




operating current source of anplifier 52 in response to a 25 keyi ng
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- during AKB |nter%ﬁeﬁ%ggge%%vﬁgﬁegg?*zg A aﬁ%g e<5£’atl;%eenerate url%g

AXB sanpl i ng i nt EBFEFeNge dALer¥aldi el 588 ¥y b3CKRAEHt FlUP /Manani tar ¢

the AKB cl anpi ng:.rsehquamceol v Er §§¥n , VOheLQEvY3 DS Elhé Nomifal Wk Aevsll

Is equal to [err]veﬂatggrr 0 %Bﬁahgg lﬁo e(g gc#eécgevslcﬁ][ olé age

(+8.8 volts) and
devel oped aftOt he (R@egati V'é Veﬂ.mihaﬁenelongdcatothsmmtx@ ttnrm:imipm@

interval. Duringg Pﬁcﬁ‘t@kdsicaﬁﬂﬁ& Eh&t&éimbﬂ& ry, em1ﬁ_h begi ns at the

end of the vertical blanking interva eo si | ed, t o ki nescop
driver 20, 22 can cause: IaPﬁE:'-ES f%ﬁg 4-?9(?1%&‘5%@- %’pé’%’ h

the col |l ector oubpgtinsf atr ther ehdaogi thervé2tical a1 Ashiei thar rmmnm.‘c.awmbn
f\hléacr:glel \é::?g(r) '039':1'.9?133%' ?g 5.1& ?ll\?%rlég % Ed?%?%%t dfecrease ‘g@aﬁ)ﬁ@
130 volts. AS520 Volléiéqf—‘l F’-‘E@&kﬁaotﬁd'&@ bﬁgﬂﬁvelﬂﬁ?!ﬂa%%emﬁa@%hlmql’é goi ng
anpl i tude transi bu®patCef uREVERSErhi8istbeCP2Vandi #€0the kinescope
cathode. A large video input signal r (e.g., a 100 IRE
peak white signal) can cause the collector output voltage
of driver transistor 22 to decrease by about 130 volts. A
20 ' heavily peaked video signal with accentuated white-going
amplitude transitions can increase the effective video
signal peak white level by 20%, causing the collector
output voltage of driver transistor 22 to decrease by an
-additional 20%. The effective peak white level of the
25 video signal can be increased by more than 20% in
receivers which do not include circuits for automatically
limiting the amount of peaking present in the video
signal. '

A version of such peak white amplitude
30 transitions appears at AKB sense point A, and can cause a
significant and potentially troublesome negative-going
transient decrease in the voltage at sense point A. This
- transient voltage decrease can be as great as 7.28 volts
(or even greater in receivers without peak 11m1t1ng
35 circuits) according to the expression |

AV, =Ry, (AVg)

‘ ' R,,
40 where 24



si gnal pe
driver- tr

. whi t.e #E
recei %ﬁ%
anmunt\o

anpl i tude

S'gn'f'(*”Heéfees%P%&Pdiﬁié

in the vo

circuits)
[err] Lor
and 4 c

voltage d
transitio

at input
where [er

capagiq or
[err ?'otV\he
sense poi

15

20

25

30

35

ak white level by 20% causing the collector output voltage of
ansistor 22 to decrease by an additional 20% The ef fecti ve peak
el of the 25 vi deo signal can bé increased by nore than 20%in
which do not include circuitsekor automatically I|n1t|ng t he
peaki ng present in the video signal. A version of such peak white

30 trangity coxrraspends b AKBS transipntntvoltaged can cause a
me negative-goi ng transient decrease-
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|'tage at sense pol r?%b%'imfhi transi ent voltage decrease can be as
great as 7.28 vol tsRay 30eRogr £8FZLSPRANAEEI FResVALuASUPLpeak |initing 35

mmtamatooamequpmgeembeu], 484 Wwhere [err]
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o r bapond. A fenrasnends, LB, LAY aﬁ@ﬁégaéxd%cﬁ”@g%%cf Pvely: and.
klnesmﬂgecGﬁﬂﬂqusn&pltagehdeaweaSEsbynmhesponse konkargee cat hode
WHitaRInY WA 3egha)! i%uaet%gsg bﬂsoléegiiaiqﬁ”p' | t ude

ns |nclud|

P&Té‘legof* g %gnap- 90"°

e voltage
Eﬁo§e§333 is given by [err] - [err]

r] is the Thet sodtagesatsdnpaitnhodeagdo¥3the AKB ¥Lghaye across

pRopetict 187G ﬁ:&y] a5 Vao. WERFRCFantdkorolsHEoud dhe ™

ense poigt, & el

(V.

DC-AV)-( -V
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where :

Vbc is the nom1nal black level voltage at sense
p01nt A (+8.8 volts), _

AVA is the transient voltage at sense point A;
and o : .
VR is the clamping'referenoe voltage developed

" on and stored at the negative.terminal of capacitor 51

(+6 0 volts)

Thus in thls 1nstance large whlte-901ng video
s1gna1 amplitude transltlons can cause a negative voltage
of -1.28 volts to appear at 1nput node C of the AKB signal
processor. _
This'negative voltage at node C is large enough
to forward bias the ihtegrated cirouit substrate-to-ground
semiconductor junction at the input of the AKB signal
processor. A diode Ds represents the substrate-to-ground
semiconductor junction, and is forward biased into.
conduction since the -1 28 volt negative voltage transient
at node C exceeds the threshold conductlon level (0.7
volts) of substrate diode Ds  If this were to occur, the
voltage at node C would be clamped to -0.7 volts and the
negative terminal of clamp capacitor 51 would rapidly
discharge to a distorted reference_level which might
impair the subsequent AKB clamping and sampling functions.
This condition could be difficult to recover from during

eds] the vpdtagenarrzassyveapagiétar Sknse poi nt
A, and VRMd?éi@9e81§EEthyﬂe%ﬁbevéitagbt agcifipue! AB&E ¢ is given by

&



20 . on and stored at the neégative terminal of capacitor 51 (+6.0 volt
Thus in this. i nst'ance | arge white-going video signal anplitude transi @
can cause a negative voltage of -1:28 volts to appear at input node Ci

“the AKB signal'25- processor. This negative vld.age at node Cis |arge
enough to forward bias the integrated circuit substrate-to-ground

ser_gonduct or j unght88edinggxs n@b@r@hﬂé‘ezﬂ(@nﬁdwmaﬁ (ﬂﬁs%irstor%e@ ode
Ds represents the sgbstrate t 0- g é&l sem conduc # n, and i
Forvard biased | nSLBERAGE: MOTEL) GUALe ReTaisl 407 (& heda ng; tine,
transi ent at nodedépendtngsonh'ehemmmmﬁombjmlm Iaaxgrla]((‘pﬁtn:ia s) of
substrate di ode | Qul d be
clanped to -0.7 \?%?ngéﬁg{'%ﬁ V\ggg ﬁé’a]?ﬂf ve '%erm %ﬁéqﬁlﬁta capa or 51
woul d rapldIy5d|sEﬁﬁFgﬁu?GcardP§?29¥ E#Eﬁ%#ﬁk?ﬂeﬁﬂquMhQ: Rﬂﬂﬁq

the subsequent AKEhgtashi anéfdatbyThigh Kinedcops blEUs currdnt Qevequ! d be

ntervals, and nEoHa EFREHE HFep em e S AR IR dncraans |

| ong time, dependingpbatune brightness: he vi deo si gnal p| cture information,
its peaking content and durgihe@p fu i operation
a%nor ma

coul d be dlsrupted such,that_an |nescope bl ack cyrr.ent

| evel woul d F8sul PPIpFRionable pffects Lﬁﬁ%ﬁ?ﬂ%%&l amplitude v3deo:t ure
b;;ghtness Zgngrsﬂgndhs4aun¢ﬁqeﬂh6 ptﬁthSCin&ExbéI) s#acﬁﬁmcaywy(athe
effects cause e q.d

I nterval . Speci flya‘l:?f‘g& ?ﬁg%%#?oﬁaﬁ%’%@%fw fﬁ‘?—;e&% é:iagr en(Re
vol tage VR from b&EFem hemrétﬂtwwoﬁeommer m\mtqmrainmeammer. by
preventing picturgragGeRting yide@:élmeér@émlvidw sliﬁ;nalewﬁﬁaa% of

?ggrg&;cant Eggn'ggg&rgigﬂ;bgf“§15§¥ icéﬁ%‘ﬁ%gnl r?&oélﬂélng d@véioped
~ at AKB sensing point A, ‘as follows.

The emitter voltage of driver transistor 22 is
substantlally constant (+10.5 volts), and is equal to the
fixed base bias voltage of transistor 22 (+11.2 volts)

20 - minus the base-emitter junction voltage drop of transistor
22 (+0.7 volts). During AKB intervals, the collector
voltage of transistor 20 and thereby the voltage at sense
point A vary in response to the perturbation current
conducted to the base of video signal amplifier transistor

25 20 via feedback resistor 25, as a function of the induced
kinescope output current pulse developéd as discussed
previously. The voltage across sense resistor 30 changes

- with variations in the current conduction of transistor 20
durlng both AKB intervals and video 1nformat10n picture

30 intervals. .

Zener diode 40 is normally non-conductive, but
conducts whenever the conduction of transistor 20 causes
the voltage across sense resistor 30 to exceed the Zener
threshold conduction voltage of diocde 40. When Zener

35 diode 40 conducts, the collector current of tramnsistor 20
flows through Zener diode 40 rather than through sense
resistor 30. At this time the voltage across resistor 30
is clamped to the fixed voltage developed across



The emtter voltage of ‘driver transistor 22 is substantially constant
volts), and is equal to the fixed base bias voltage of transi'stor. 22
jevolts) 20 m nus the base-‘emitter ‘junction vol tage drop of : :
gtor 22 (+0.7 volts). During AKB1 ntervals, the collector voltage of

"stor 20 and thereby the voltage al sense point A vary |n response tp

the pertwﬂﬁﬁﬁdﬁiv%UVIa%F a98duc0] WAeLEByDeRs $b1¥hgEOasE | anplifier

t ransi st or resi stor as.a t1on t he i nduced
kinescopéﬁﬁ%ﬁ&ﬂ? I§€ G@98I85e833§edP9&B§s%d 3r%9?ously The
vol t age a:lravm.samrmwgayor the ainengesby whichr thei voktagetae current

conducti %%nge h’tog'r%\?a %ra?e(r%gr%% geggggeéggnbgt ﬁ,vgl fa?@g vi deo i nf or nat | on

pi cture non-gtonducti ve, but
condfct s appdddude ﬁhétGUSQQEBiUidsp ﬁisnéls®§r1201§§ésé§ ahe vol tage across

sense restﬁidt&oiootfot%c%dthae developldcabebdscandast 4@nwhent age of diode
40. \When r 35 di ode 40 conducts, the collector current of transistor

20 fl ows Nener di ode 40 rather than t hrough sense resistor 30. At
this tine the volta@e aowess veditager cdpabiecbfinbeiingodeveldépeddatol t age

devel oped e Rbine 008USHUNT £8"he bARedRes MISYoRYxbcail b Egge 20T 0SS

resi stor e VO at _sense pol nt ange. ccordi ngl Y,

the]&houﬂP15F9ﬂ1 htFHESGGFPEQGZaﬂ+§9n§eVB$Fﬁ9 AP%HHSdEB?ease in response
to a | ar gabstantiplllyudixed Zeneei ¥olrageodebpnatross-diodedsas a function

Vol tage. WsinAISRE" a0 8anRiAR0 aC18LG YERELABRRR WIELADE, SRE, °1TC!
subst ant maxipum xr@d.tcsiet decreaseontapeiot Ar fhsest okthemesto. 5 volts),
mnus the keiligod t&hh@ieﬁ%ﬂ@bl%ﬁ?%aﬂﬁ §r o8 Eiﬁﬂﬁéddt8d$449 Wen

B e e e kiR

limted AKB+&igmnal processor exhibits a corresponding minimum :
voltage of +1.7 volts, whereby the input substrate to
ground semzconductor junction represented by diode Ds 1s
prevented from becoming forward biased. Accordingly,

20 ' reference voltage Vg.and:the AKB signal processing

function remain undisturbed in the presence of large peak
white video signal amplitude transitions during picture
intervals.

The video output signal. developed at the output
25 of driver transistor 22 and coupled to the kinescope
advantageously is not disturbed when Zener diode 40
conducts during picture intervals. This results because
the emitter current of driver transistor 22 does not
change when diode 40 conducts. ' When diode 40 conducts,
30 the signal current which would otherwise flow through
resistor 30 flows instead through conductive diode 40.
Other embodiments of the disclosed invention can
be developed. For example, an electronic switch can be
coupled across resistor 30 and keyed such that the switch
35 is conductive during picture intervals and non-conductive
during AKB intervals. - '



“15 - volts. In such case the vol tage at input node C of the AKB signal
processor exhibits a corresponding mni mumvoltage of +1.7 volts, whereby
the input substrate t.o ground seni‘condiéict or junction represented by diGe;
“lerr] is prevented from beconing forward bi asgfia.Accordingly, 20 bﬁ;
reference vol tage VR and the AKB signal processing function renain

;Jndus_ttjybed hn the presencepm?ohmn e:.aeakmudaétaetajtm@dsammhssa%&ﬂ icfﬂdﬂae t
the output 25 GRatpPRbY %Qﬁﬁéigigzgﬁéﬁ#ﬂ%ﬁﬂﬁ%@ﬁgr%'n e, it ©
advant ageousl y i Feference: iobshenwwaveoms of cBEGURE cdnduct s durlng pi cture

intervals. This resul ts begggg_glrag? gmggrvcuigegﬁpp{egrt‘yeélféﬁwélﬁég B2
does not cha%?e % e 40,.con conduct s

en
~signal curre d oYHérﬂn Fo&?tﬁ? u@HV?%E?%?CFIQRﬁiﬁ?kﬁglnstead
t hr ough conduct i impédaneed fiet@bikr cempniismgt registors onzcamam nvsargnm‘n

be d | dey F | |
Caciotor 30 and Vg SxeIbt B ofPefl BOLIEIVE BY' 16vef e M0LE Vil K
picture |nterval§n§ﬁagh6hecbﬁﬁu§ﬁmpélﬂﬂriﬁﬁeﬁxilrn %?J%ﬂ%n lnlqggdlode 35

‘Following is a W%addetavbeéodtaausal Do Bia&heortagalm défeFoped | 4€ node
operation of, .netyork 50 e mnt%éref ence to t ﬁavefor of, FI GURE 2.
Auxi | i ary sidgnal “VP i e&prFeB°Fb v c tcﬂBB%“EP ? V% a diode

35 and a vol t agepresesitat the jnpotidancoficresistonspld2 samd 3ész.stm‘ramriﬁdat:m
34. Signal [err] ae%'ﬂabé ég’ﬂ ie'EopEﬁétrgéiéx%éeﬁé &gp&g%nf:'cf@ss
I nt érval 1 O

during the AKB sa I ntalnp condu ve S(?'
that a DC bi as vHHB&@ yodtngpcdrap AcHessodigde Ipen *ﬁP%%S‘plve DC
conponent of si gmanilfestks asnpgaaﬁvérgbhngLUDGSBOpositivSIﬁixed ahip i et
ok 2TPed, 18 2 YRR et oo Shi Ui R TRAG Iheblodi " B10ke
35 is rendered non—conduct;ve in response to negative
pulse V P’ whereby the Junctzon of resistors 32 and 34 is
unclamped. Resistor 31 causes insignificant attenuation
of the voltage change (Vl) developed at node B since the
20 ° value of resistor 31 is small relative to the values of
resistors 32 and 34.
Prior to the clamping interval but during the
AKB interval, the pre-existing nominal DC voltage (Vbc)
appearing at node B charges the positive terminal of"

25 capacitor 51. During the clamping interval when grid
drive pulse VG is developed, the voltage at node A
decreases in response to pulse VG~by an amount
representative of the black current level. This causes
the voltage at node B to decrease to a level substantially

30 equal to V. be Vl‘ Also during the clamping interval,
timing signal Vo renders clamping switch 56 conductive,
whereby via feedback action reference voltage VR is
developed at the negative terminal of clamp capacitor 51
as discussed. During the clamping interval, wvoltage Vs

35 across capacitor 51 is a function of reference set-up
voltage Vg at the negative terminal of capacitor 51, and a
voltage at the positive terminal of capacitor 51
corresponding to the difference between the described



mani fests a negative-going, |ess positive fixed anplitude 15 pul se
conmponent during the AKB sanpling interval. Diode 35 is render ed
--ouctlve in response to negative pul se [err] whereby the junction of
“resil§apRs 32 and 34 is uncl anped. ResisigL 31 causes |nS|gn|f|cant
atteguatri on of the voltage change [err] devel oped at node B since the 20

val ue~of m-ﬁ:ﬁs‘l:l’lhg nominal Del aswe (v gheatahddéBBfa!?&Siréll@é?eh?’z and" |
34. P e v u I hterva
pre- e;:g[F%%n%E Va %ﬁ%éﬂ%gﬁpaSE h gﬂg Bg gnﬁt %Fcharges t he

positive t Al .of Thys V@&ﬁaseta BgrossucangczherCShmhnmgntlmeval “when
grid dri V%ll&hb‘-i@i ethrencéc atepedl iBeaVQ{zhéﬂfoﬂtoEOHﬁ%Al&ﬁ fegges in

t t at
{Eiﬁf%se#@a@&s&srm?e%?y%g”‘éﬂﬁﬁt Zhevel ?-eéa'e%ﬁeage Vg: MG may
substantl&htyuBOVbl&qgalVgochnrbe exﬁtessddras |ngzﬁntervalz
timng signal [err]Dﬁggﬁgr ﬁﬂn&%%? ch gdg ereby via

f eedback action refere g eve atlve term na
of clanp AREEEVRde 895&§1HFSEE§ eﬂrltﬂrphbsghEGclanﬁbﬂgntntQauﬁingvoItage
V3 35 = athesvoltpgei atr nbdei B . 8of uﬂefeaae%osféﬁenfetéeﬁhélp vol tage VR at

o B0 BYS-RiE33L AbniBRRCRECHaTY Fnc, Fudf ARdeafte BEIGENS 1o
descri bedthe clamping- dnterval. noﬁtmnlt&ﬁhbusby,(negatzwerpukséS d vol tage
change [ehbbeﬁﬁse| 989@:3& BQQElﬁgdlgf.baﬂ $8€af; é%ﬁ’ﬁi (; s _voltage

V3 uri,n ing re |s a function
of ?ﬁéonvgﬁ B%aglgyaSQaEﬂFFgﬁtth%p?%E@ﬂlaY?%Eag%lFﬁﬁ%skhﬁﬁyﬁ and whi ch may
vary. Vblcagplyﬁgcactbeneuﬁrresfdtess[szr]3ilsueﬁ tﬁﬁtlfhﬁwbélﬁ&qef0||0Mﬂng

| g VG, i b causi ng the
\s;glrr{)ggggahgt ﬁé&é Egsk&&égggr% | ve ?H#SGZ has 1B sege%)&%tl ng nom nal
DC | evel F& FPFEtRat éﬁpﬁhﬁeﬁap¢|§lm@o amping SWltCh 56 is

rendered non-conductive at the end of clamplng pulse v
Switch 57 conducts in response to signal: V
Thus during the sampling 1nterva1 the voltage

20 - applled to the signal input of amplifier 52 is equal to

the difference between the voltage at node B and voltage

V4 across input capacitor 51. The input voltage applied

to amplifier 52 is a function of the magnitude of voltage

change Vl; which can vary with changes in the kinescope
25 black current level. '

- The voltage-on output storage capacitor 58
remains unchanged during the sampling interval when the
magnitude of voltege change.V1 developed during the
clamping interval equals the magnitude of voltage change

30 Vz developed during the sampling interval, indicating a
correct kinescope black current level. This results
beeause during the sampling interval, voltage chang’e'v1
node B increases in a positive direction (from the
'clamping set-up reference level) when the grid drive pulse

35 is removed, and voltage change Vz'causes a simultaneous
negative-going voltage perturbation at node B. When
kinescope bias is correct;.positive-going voltage change
vy and negative-going voltage change Vz'exhibit equal

c’

at



bi asi ng -di ode 35 and perturbing (i.e., nmomentarily changing) the no%’%’
,voltage translating and coupling action of resistors 32, 34 such t h&t"H
voltage 15. dat node B is reduced by an anount,y2 as indicated in FlI GURE 2.

At the sane time, clanping switch 56 is render &8 non- conducti ve- at the end

of \chanpi ng pul s ] 9 .SV - CL,511 e t

Thus during the ?aahgﬁt]rlllde?%%\%gﬁi %Ee_lg\glgl %gl*ezgg% . éﬂ%g%%‘ e@u%% é]&éénéa

i nput of anplifi during $hegsamplinghingervalendeavingethetveltage % nrede
node B and vol t age uribalngad,0ss i nput capacitor 51. - The input voltage

-~ applied to anplifier 52 is fupction of . the gni tyde of. voltage ch e
V1, which can vary with ch Pﬁgn&FHggcggevgggﬁ?ﬁcﬁh§%Q?e, *%3@%%5

The vol tage én odtham theomaguitadecofovolgagenchangenthanampliifiends2 he

sanpl i ng intervalfq§3} : ' a@f: e 1 (oTaT=Va s NIg 3 )l¢!

t he cl anpi ng inté}v I éﬁﬁgfg& hgh#ggﬁ?tSﬁg%%?gvgﬁ?gegeg a%ggyg% VfSH s7

devel oped duringlphéwﬁﬁ%QQF¥§W kOZr JRETepgingacakhode Bt ek CHFFRRE ope

bl ack current | ewdnduBtidon.esCohveltgsedyscanplifferhs2sproporviomitlyal ,

Eamping st oup ureHlrgdS §raradE EABER1 s SBT9 K81fh 8! POy (Saabladt
and vol t age Ilhangiecreaseds cathodenbilaghecurrangacondugtion vhenathe

perturbation at mdMiRuddT WoleagePenlhad VS $8' gPehtePOBhan VENEOI NY
vol tage change V1 and_n atlve-g%?n vglta e_&hangé V2 exhibit equal
-14- magni tudes MRERHRRAR, 08 VRS 5§e°,ﬁgﬁ e¥amut ual Iy cancel during the

sanpling interval, |eavingAshmorel spgeifiicaddly Bhownhbygthe Wéeefoims of

“the clanmping interval. Sinultaneously, negative pul se VP appears, r;ﬂﬁb

magni t ude of vol tg Y01 i B AR or! B3IchlE BREAGL UGS b VO! lage
change V2, anplifier proportioOnally charges stora e_cafa It oF Vi a
switch 57 i S diassames, toobe FPPELXingtedyhshres miklivieitsiwhen the

cathode black current level is correct, and varies over a
range of a few millivolts (+A) as the cathode black
current level increases and decreases relative to the
correct level as the operating characteristics of the
20 kinescope change. Thus the clamping interval set-up
reference voltage across capacitor 51 varies with changes
in the magnitude of voltage vV, as the cathode black
current level changes. Voltage change V2 at node B
exhibits an amplitude "A" of approximately three
25 millivolts, which corresponds to amplitude "A" associated
with wvoltage change Vl,when the black current level is
correct.
As indicated by waveform Veor in FIGURE 2,
corresponding to a condition of correct kinescope bias,
30 the voltage at the signal input of amplifier 52 remains
- unchanged during the sampling interval when voltages V1
and V2 are both of amplitude "A". However, as indicated
by waveform V., the signal input voltage of amplifier 52
increases by an amount A when voltage change vy exhibits
35 amplitude "A + A", corresponding to a high black current
level. In this event output storage capacitor 58 is
discharged so that the bias control voltage applied to the
base of transistor 20 causes the collector voltage of



conduction. Conversely, anplifier 52 proportionally discharges storage

capacitor 58 via switch 57 for causing 10 decreased cathode black current

:Ecn when the magnitude of voltage change [err] is greater than the -
1 of vol t age change V2. ‘As nore,gpecifically shown by the.waveforns

of FIGQURBE 2, the anplitude "A" of voltabg change V1 is 15 assuned to be

appr oXTaiehyet BE6E 75! bbvohiaelle WherEsyheds BLesbacubiegk |evel |5

correct vari es over a ran as the cat hode
bl ack curFBﬁFeP§véP°FﬁéFE§SE§WQEG HBErESEESCFeFSYP@e to the correct |evel

as the operating chebﬁvéese$ylcandfahhﬁnaﬂcatkdnbycwaeecbaﬁge thes the
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apprOX'”Hv;lixhbbiesZEm 1Ethhévohts A“hléBrEééﬁeﬁaQHQStboaaﬂB%'tude A

associ ate h vol t age chag & en th ck’current |evel is
correct.. ap dFBEEER L) EYE et o H]%%tﬁ FﬁSQI@EﬁEF sESFF@?pondlng to a
condi ti oncapacdtogcE8kchargepe baas;n@Othetbellebtageveltabe efgnal i nput

of | arPl | etnd? sk aEbas i BlaRdede UELOBR N engERERRG! BLEK! uhen

vol t ages wever, as indicated by
wavefBr m FERRRNRt ARCERGHEE . FﬁHQde§h§agér§ﬁcﬁn%¢V¢ler &n phthedses by an

amount A phsae, vebbeealcaaﬁgzlﬂa Qﬁhebvhis35ay BapkeauQEeaAté [ ERR] "
correspondl | ev this event output storage

ent
capaci t or gggﬁged%§8h§P§§8°§obﬁﬁ§F FHETER slegﬁ}rol ‘vol tage applied to the
base of transistor Zbecdesezibkd combipedrpudseagempling techsiguer 22 to

'ncrease1eﬂ§§52Pﬁgt é?ﬁ g §aﬁg§§kvcu§ﬁﬁnv decr aase sEQ&aiH iheady T ect:
| | |
vgrféae ofetah) i Fegﬂﬁﬁﬂgé% E@* nﬂﬁﬁ?FFEEE pRosin Igﬁ;flng

i nterval quatém& Tagghdhltﬁﬁtg@enal No 434,314 of -RsP.Parker titled "Signal
Processing Network For An Automatic Kinescope Bias. Control
System" ). This copending application also discloses
additional information concerning the arrangement

20  including auxiliary control signal Vp, as well as
disclosing a suitable arrangement for timing signal
generator 40.
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2. Appa:atus_accordiné to claim 1 having

20 an image'display device ard wherein the said deriving
means derives a signal representative of the magnitude
of black image current conducted by the display
device during image blanking intervals, and the control
signal is a bias control signal for said image

25 display device for maintaining a desired level of
current.

3. Apparafué_according to claim 2, wherein
the signal processing means comprises an integrated
30 circuit having an input at which a substrate-to-ground
-semiconductor junction is present, and a clamping
capacitof coupled to the input.

4. Apparatus according to ctaim 2 or
35 3, wherein the video signal channel includes a video
signal amplifier having a main conduction path, and
the deriving means includes a sensing impedance in that
main conduction path for deriving the said
representative signal, and



means derives a signal representative of the magnitude of black inmage
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- di Jevi ce for mai ntai'ning a_desired | evel of current. & paratus -
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sem con ] | Ls present, and a clanping capacitor coupled to the
i nput . ggﬁggégrgpééagggéfding toclaim2 or 35 3, wherein the video

si gnal channel includes a video signal anplifier having a main conduction

path, and the dersvi ngppRaagud 86b5FEEng €6NE140n | FMANLE, 1 N that main
conduct i on gath for deriving the sald representative signal, and -17- 1

the’at t ERGaptEGPHREHET| BeRBHCRPREL 32 R sZePRF 2R4%y i npedance. 5.

Appar atusaccording to claim4 wherein 5 the attenuating nmeans conprises a
Zener diode. 6. Apparatus according to Caim1l, 2,3,4 or 5 10 wherein
said video signal anplitude excursions exceeding said threshold | evel are
within a range of normally expected video signal anplitude excursions. 15

meang | nol udes st ch AT SRAINE Eeakain e, SHE A0 2 T A f T on of “sai
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' said threshold level are within a range of normally
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15 _
- 7. Apparatus according to Claim 1, 2,3,4 or 5
wherein -
said attenuating means includes switching means
for providing selective attenuation of said video
20 gjignal amplitude excursions at said sensing point during
image intervals.

8. Apparatus according to Claim 1,

25  yherein ) -

said signal deriving means comprises an
impedance = coupled to said video signal channel, said
imbedahce exhibiting a'voltagé thereacross which is =
related to amplitude exgursiqns.of.said video signals
during image intervals, and which is related to said
operating chatécteristiq of said video channel during said
image blanking intervals; and '

said attenuating means . 1limits the voltage
developed across said impedancé in response to said video
sighal amplitnde"éxcursions exceeding said threshold level
during said image intervals.
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coupled to said EEREP iﬂﬁﬂ% ordlng to daim9, wherein
.said swtchigg #%ans $¥€?'§%L5¢H§Pac 0SS sald 10 i npedance 11. Apparatus
~according to Caim10, wherein 15 sai d swi tching neans
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conductive in response to sai V|£i§3|g¢al nplltud% urigons during
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11. Apparatus according to Claim 10,

wherein - '
_ 15 said switching means comprises a normally
non-conductive diode subject to being rendered conductive
in response to said video signal amplitude excursions

. during image intervals.

20

12. Apparatus as claimed in Claim 8 having an
image display device and wherein
said video signal channel includes a video
signal amplifier , - for providing video signals
including image and blanking intervals to said image
display device : said signal deriving means .
derives
a signal representative of the magnitude of black image
! ~current conducted by said image display device * during
30 image blanking intervals; and |
said control signal is
a bias control signal to said image display device for
maintaining a desired level of black current.
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current conducted by said image di splay device gﬂﬂ% ‘L
bl anki ng intervals; and said control signal is a bias mm‘“

sai ge display device for maintaining a desired |le Wl #ckscurrent. . *
35 19- 13. Apparatus accordijrg to Caim 12 wherein sai d i npedance IS

I nc ed in a signal conduction path of said video anplifier. 5 14. ;3

Appdr at us accordi1gy tApﬁhmhu&SaoﬂeréingstodCISIinolarrpl ifier - - R
corresRiiisei® @ 10 driver anplifier for supplying video output signals to
said i mage display device. 15. Apparatus accordln to C aim12, 15 wherein
sai d vi deo anpl i f$@id impedangeespohfsinely SﬁlﬁgraaﬁbgPF;er for

suppl yi dsnaudePoR Upeth 6E0BaLE ¥0dedi amplRggedispl ay device, the video
anplifier conprising a first termnal for receiving video 20 signals to be

anplTfied, a second term nal coupled to an intensity control electrode of
sai d inage di spl ay device for supplying anplified video signals thereto, a

third term nal cgﬂpledﬁbeagaiﬁge §8§|er AgPebeBihffn 83Main current

conduction path sai €0 anp etmeen the second and third
~term navker@iinf eedback nmeans coupled fromsaid first termnal of said video

anplfler and wheggiag Gi&éolaﬁﬁﬂiﬂiérln0|udes é8rresponds toaasensing

f t
- op LECSFLYSE ABRLLELRR EiF: shPPIaing, FonsonBAtPL: BAoRALe. 2R Second
ternlnabaﬁd image display device.

15. Apparatus according to Claim 12,
15 wherein o , .

said video amplifier . corresponds to a
driver amplifier for supplying video output signals to
said image display device, the video amplifier comprising

a first terminal for receiving video

20 signals to be amplified,

a second_terminal coupled to an intensity
control electrode of said image display device for
supplying amplified video signals thereto,

a third terminal coupled to a reference

25 potential,a main current'conduction'path of said

video amplifier between the second and third terminals, and
' feedback means coupled from said first

terminal of said video amplfier; and wherein said impedance
‘includes | | |

30 a sensing impeQahce for receivihg, via said
feedback means, current variations representative of black
current variations manifested at said second terminal of
said amplzfier means so that said impedance develops a
voltage thereacross representat;ve of black current

35 variations.



_said anplifier neans so that said inpedance devel ops a voltage tnereacross
represen’[ ative of black current 35 variations.

Apparatus according to O aim15, wherein “ﬂfuﬁ mam lu jem, @
anpli fi-er conprises a cascode anplifier |nclud|ng
with a first electrode 5 for receiving viEo signals to be arrpll

secgnd el ectrode, and a thi rd el ectrode coupled to a reference potentlal a

second transjstor a first Iectrode oupl.ed {.0 .a s voltage, a
second el ect%ode coupl ed 10%?‘553!"‘5 lf?@ a% a | oad
i npedance and cwhplrednt o an i ntensity md r\uldefd eamprlacﬁa.eﬁ comptiisesga

di spl ay device f Jg.o signals thereto, and a third

el ectrode coupl e to sal g'co% )1fﬂect rode of said first transistor; and
wherein 15 sai @ Eid@ta BEARBIALQE ¢ oupvdh B fiFsty edeashnpde

el ectrode of5 sglfézsmai m('?ﬁnw st:.qmdsd t0 e ﬁpﬂﬂ@tﬁ ¥ setichd :jrst
transi stor; an er.ei i n e cnce |s co et ween sai
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sai d second tralpnm:m.an.? A video signal pr OCESSI ng system substanti aI |y

as herei nbefore descri bed W'sten: ng q{%é&lﬁ guregultuarhd ﬁx@t té]fectrode

drawi ngs. 18. A color televi'sionrecerver rtncludin lg vi deo " si

processi ng syst deupdes dn@ biaswaltage) iy aseond elpgircie coupled to
10 an operating voltage supply via a load impedance and

coupled to an intensity control electrode of said image
display device for supplying amplified video signals
thereto, and a third electrode coupled to said second
electrode of said first transistor; and wherein
15 said feedback means is coupled from said second
electrode of said second transistor to said first
electrode of said first transistor; and wherein
said sensing impedance is coupled between said
second electrode of said first transistor and said third
20 electrode of said second tramsistor.
' 17. A video signal processing system substantially as
hereinbefore described with reference to Figures 1 and 2 of the drawings.
13. A color television receiver including a video signal
processing system according to any preceding claim.
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