2131257 SW TCH NG NETWORK W TH SUPPRESSED SW TCHI NG TRANSI ENTS Thi s
I nvention concerns a switching circuit "arranged to suppress transients

otherwise likely to be 5 produced during a switching 't ran?i{ga ZS}Z] one  -.

conductive state to another. In a signal, processing syste h 10 £
television receiver, there is a need t61§EriodicalIy sanple information -

(e.q. i gnal anplitude) cbg&iéggigéggggya W ‘qcessed by the system

Bef or e sanpling functio e—t—+5—~0f t en necessary to

est abl a reference |§ SED| SWIMCEINCYTRANSTENTSt i on t 0. be 15

sanpled s 1ef er encegisi ingeAelohd capbALhsl WAlsAt Y A erdRf pr mati on
e

sanple is obtaingd The referencing.function can per f ornme y a cl anping
circuit WITERREPE 5P SURRFPAT LFARSLARtSHOSheMss ddderly EMP8anpl i ng
i nt er9al spradecedadpringcar switching taianed tdion Mrdmhomd cosdi®tive

interval , g€afe, t8YaffE8Re,0f @ -swi'tching circuit, to prevent interaction
with the saﬁg?ing ci-rcurt “and the information being processed thereby." In

this regard it i.s desirable to assure that switching-transients, such as
can . be devel oped at the end of the clanrping interval when the 25

clanmping circuit is;helng.swtchably decoupled, are held to an acceptable
ninrﬁun? CIhermA;e,Iﬁhé %ﬁ?&%%iﬁﬁ°?¥§ﬁ%?@hg§%%%?(§Qﬁqnqst%e clanpigg

ref k@nceteleeision receiveri npheret e acueedctooperiodidakIpmt i on sanpl e.
The requiggrEDd ch.SswWskghihRo s gk I :ﬂéaHé%. icularly
evident in a s s%gﬁfmﬁggiﬁ ?ﬁearrém%?'gﬂgg S%Bt]ﬁgtutr nsien siffles&);[%ni ficant
rel ati ve 309943 REAFESER (r}"PYt FResPYRReMyei RELOXPHtOe Eamplingien very
smal | si gfurictdim iiwlcteezﬂenged_ ,alt pei sgteanpeedssakiy 3:|d| %Bti:aﬂﬂ@éﬁl 3 i's ]
i mport ant 8580 S ut, tical.ly controlling.the
bias, of a. kéén)fe%cope i:ﬁe%éjge?%v‘?‘g%‘gﬁ] ?‘feléelgggﬁail h‘gﬁma}%‘%&%‘?ﬂq? is often
necessar SaPLedpie ¥eferenced; cinnpriendscorssuzenithaklan adcurdtay

~m I Tivol tinfmfhatioR ednsI®| 14 UgBtaifedl NeThe referencing function
can be pgrformed by a clamping circuit which operates
during clamping intervals preceding the sampling
intervals. The clamping circuit is disabled during the

20 ' sampling interval, e.g., by means of a switching circuit,
to prevent interaction with the sampling circuit and the
information being processed'thereby. In this regard it is
desirable to assure that switching transients, such as can

." be developed at the end of the clamping interval when the

25 clamping circuit is being switchably decoupled, are held
to an a;ceptable minimum. Otherwise, the switching
transients can distort the clamping reference level and
thereby impair the accuracy of the information sample.

The requirement to suppress such switéhing

30 transients is particularly evident in a sYstem wherein the
magnitude of the transients is significant relative to the
magnitude of the signal being sampled (e.g., when very
small sign..l amplitude changes are being sampled). This
requirement is important, for example, in a system for

35 automatically controlling the bias of a kinescope in a
television receiver. In such a system it is-often
necessary to sémple the variable amplitude of a small
pulse of a few millivolts peak-to-peak amplitude, for the
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-2- 1 pur pose of devel opi ng a control signal capabl e of automatically
control I ing ki nescope bias to maintain'a desired correct bias |eve
Accerding to one aspect of ‘the invention there 5 is provided a I
sanpling system operative during a reference interval and a subse
sanpling i nterval, conprising: mean<- f or produci ng information signals

contai ni ng | nfpaffaétseO%flaebelbgmgrrﬁl ednt&amimmwabmperabfve during

d I t I d d di
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ref erenci ng naagired coxtery diaspaewednce, coupled to said sanpling nmeans
and operative during sai n er deug! PRvenkSER" ERELeDI aS
on 'sai d capacitance- forhgcfgéﬁhghﬁﬁ bﬂE a% eCttgf ?e?e%cgaglas condl?lon
for said Sanpliisngpnovided wherein sald 20 referenC|ng neans conprises: first

current conducting means coypl 51 ' ggggﬁ rQEPVédaﬂﬁ ﬁ rgents
Wth a sense for chargln sal paC|tance cu ent conduct neans
25 EES&F %ﬁ%?%%uﬁ&#t%n%%b$6ﬁ“ﬁ98vﬁimﬂ%ﬁ%ﬁr%%ﬁ?%vﬁ}th a.
sense for di scHighk § d capaC|tance and neans for rendering said first
and second current conducti non-.conductive,

substantial Iy simul tane"gﬁg?;}% 'Iﬁ:limg g?’?f‘ Pé%lﬁrﬁ?@t?mlé‘g\}&@r%m“

suppress 40t cto e tsampledy S at the end of said reference interva
According to another aspgglny e fedris %QfQﬂg_ﬁdduring said sampling
interval and responsive to said input signals for
providinQ'en output signal representative of said
infomat:.on. and
15 _ referencxng means, 1nclud1ng a capacztance,'
‘coupled to said samplzng means and operative during said
reference interval to develop a reference-bies on said
capeeitance for establishing a sampling reference bias
condition for said samp11ng means, where;n said
20 referencxng means comprises:
first current conducting means coupled
to said capacitance for providing currents with
a sense for charging said capacitance;
second current conducting means
25 coupled to said capacitance for providing
| currents with a sense for discharging said
capacita.nce', and
| - means for rendering said first and
_ second current conductlng means non-conductive
30 substantially slmultaneously at the end of said
reference interval, to suppress switching
transients at the end_of'said reference

interval. _
Accordzng to another aspect there 1s_

35 provided



-2d- a video signal processing systemluding an i mage di splay device and
- apparatus for automatically controlling the |evel of black inage current
conducted by said image display device, said apparatus 5. beingoperative .
duri ngssequential reference and sa.rzal_l ng intervals and corrprl si ng: means "
for p G ng an information: nal, re resentatlve of the magni tude of said
bl ack1 d sanpl i ng reaf$ %'&% &30 S¥E® ng 10 interval

and respg wamg S‘azu dmidgye m:tpmagnalevrme ana\uci:artgattus Faird | mage di spI ay

devi ce a cqgnt e and
referencﬁ‘l'&q'fr\?%rﬁ c&&\q#olﬁll %:acf[]ané}eéi c%o%yi%lfl %gd sarrpél hg nmeans
and oper sionduched mgr saidl wagee idevdaey saidiaARPagatus ef erence

bi as pn gﬂf; ;%ﬁaﬁw iR sduettiNl TSAURdY drid WaRSELNY as

conditio samplin ans,” wherein said referenC|ng means
'conprlse§nﬂﬁﬁ¥ﬁ & A% ﬁPﬂﬁ%#giQQT@ means coupl ed 20 to said
capaci tance for pr@dﬂm&fm&&ﬁdmwmmﬁ sigraharatiregersaitiive of -
capacita secq coupl ed to said capacitance
for prov%eh até}"r%ﬁ %e%?lg)gg%gg or |sc’harg| ng said 25 _ -
capaci tance; and meanpling meahs operative duming ®aid srpRlinEnt
conduy | AeERYAY Bl i WYY |l ived Bigraeosety At the end of
a

said reference I nterv to suppress sw tchin n5|ents at
the end Provddingrta said iimage disnlay ‘tﬁ%%gﬂ’%ﬁ%
portion @‘oramailrﬁaixﬁlrﬁllﬁld!s:rxwlmck rixrinty bevell camdi c ki nescope

aanct oo bui toni FELERRARY M 1 AP £ KasgER Al 10 0Tk 2N A0
coupled to said sampling means and operat;ve durang 'said
15 reference interval to develop a reference bias on said
capacatance for establzshzng a sampllng reference b1as
condition for sa1d samp11ng means, whereln sa;d ' o
referenczng means compr1ses.
' flrst current conduct1ng'means coupled
.20 to said capacltance for provzdlng currents w1th
| a sense for charging said capacitance;
second current conductlng means
coupled to said capacitance'for'providing
'currents with a sense for d1scharglng said
25 capac:l.tance. and :

_ means for rendering said first and
second current conductlng means non-conductzve -
substantlally 51mu1taneously at the end of said
reference 1nterva1, to- suppress swztchlng

30 . trans;ents at the end of said reference
' interval.
~ In the drawing:
FIGURE 1 shows a portion of a color televisicn
receiver 1nc1ud1ng an automatic kinescope bias control
35 system with a 51gnal clamping and sampllng network and an
associated switching network embodying
the present invention; and

FIGURE .2 illustrates signal waveforms assoc1ated
with the operation of the system in FIGURE 1.



FIGURE. 2 illustrates signal wavef or-ms associcated wth the opéfation of the
systemin FI QURE 1. -3- In FIGURE 1, television signal processing
cireuits 10 provi de separat'ed | um nance (Y) and chrom nance (C co -o‘-~ts_-
fiks
:E

of ‘s~<conposite color television signal to a |umi nance-chromni nance si?

4
“.

processing 5 network 12. Processor 12 inck8des | um nance and chr‘& nance
gain control circuits, DC l.evel setting circuits (e.g., conprising keypt

bl ack I evel clanping circdn EEGUBEI 3 Sedewisionrsigoaldpvecespsingr-y, g-y
~and [err] col or Jirhqtanqe phravdlke sapdri®bal XupiRhhtee(€)f Qaa10 _
conbi ni ng the |%$%§;.SI nalz Snthpgrocessed | um nance,sighals to proyvide

| ow | evel col or & &@nﬁgﬁﬁé Edt SOPPERERLRLPE R cgmBREibe TALE teipvisione
anplified and oslignalstopaclamindnbg-chromihaneet 8ignal dppocespimgsi gnal
processi ng retwar 14b resp | : % upply high
| evel anpli?ieggfgﬁg%ﬁ?%gge §?§§§%§°ﬁ,fg-§%§i§§#% %é@iég?%ge %ghode
intensity contrSPI@Fé8PP§GesaisaFOBGEO&nélxﬁglﬁsnaDGQ eveki settipe 15
Net wor ks 14a, l¢irendtstqealgs? aeﬁﬁﬁiﬂﬁénﬁé%reasbl'&éﬂtEévéP &ilandﬁik&enmw-
ki nescope bi as QAK%%ﬁépgtrol funétloa.laﬁ will, be .20 . discussed. °

Ki nescope 15 i s f 5de| FOLSR SPBPABLAROF R nECR LAY S PP IRT HEZY ¢ F7H A
energi zed contr @kygeodorsdisferencedsighalsacandf mabeix| ampl bfiierssfor

conpri singy@ath r S 1 g W 111 S

ot ocessor o Fan, SpApiait) $HeS1d0ker DpgAlls Alcn LECESOULE Lt S

fol | owi ng di scu§+EBAL8: tPhRTapdfa: 16W LeVeLocelas  inage srepregpntative
processors 14k sdignais. rPrgcandob.l4ghese! silghabskapesamprifiédcindt age

LT O o B 88 2b0ka g BY' ERHERLCd "y EehOR PL0SE quEiid S gnar
resistor 21, anBrefessipg: nptyarks| l4ge l4hnandt bicoorespectively aswhich
~conmon basgsanpkubpty WhghN1608e! Afp11eisdt £618LSiNagelsighaPs R, G and B
to respective cathode intensity control electrodes 1l6a,
~ 16b and 16¢ of a color kinescope 15. Networks 14a, 14b
and l4c also perform functions related to the automatic
kinescope bias (AKB) control function, as will be |
20 discussed. Kinescope 15 iseof the'self-converging in-line
' gun:type with a commonly energized control grid 18
associated with each of the electron guns comprising
cathode electrodes 16a, 16b and 1l6¢c. .
- Since output signal processors l4a, 14b and 1l4c
25 are similar in this embodiment, the following discussion
of the dperation of processor l4a also applies'to
' processors 14b and 14c. .
| Processor l4a includes a kihescope driver stage
comprising an input transistor 20 configured.as a common
30 emitter amplifier which receives video signal r from
processor 12 via an input resistbr 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 signel
35 R, suitable for driving kinescope cathode 16a, is
developed across a load resistor 24 in the collector
output circuit of transistor 22. Direct current negative




‘cascode video driver anplifier. Hi gh level vidéo signal 35 R, suitable

for driving kinescope cathode 16a, is devel oped across a | oad resistor 24

. collector output circuit of transistor 22. Ditect-current. negative .
ddback for driver 20, 22 is provigled by means of a resistor 25 .A L

- re5|stor 30 DC coupled in series wth and between the -

colN&( %@5 r$Si evelop a

vol tage rafaﬁ%/reklﬁﬂfo%/v?g t%giegn%%%er%(ﬁy }?éérégzraefs)eﬁtl ng the | evel

of Ki nesc’é?r%‘-%ﬁ?%o%@ bl ack current conducted during kinescope bl anking

intervals. Resist® Séhdimgtiegtstor cammmoeomea tin ts“ea:'ﬁé?w&}ﬂt em of the

receiver, e tor 40
cont ai ni n V\@o%‘%él{lo *g%fgequ %&f’ﬁ@%dgfc con qfﬂglgr}'cuf%@?s&mell as
| evel S shi22 i serves cto tdevelp aisvaltagei At mslaz@meﬂy sha¥throni zing rate
ot dor .(‘5%%@#  Selftig hoad a, %ﬁ%ﬁ?“%%?%ﬁﬁ%*%%?t cenecating
timng sifiRescIRe rcatt[.gie %ﬁﬁgf (FUryent |Condpqts "ﬁWﬁ lﬂg*ﬂsr"(ﬂ P& he
operat i orbbankimg Afiémrals on Resistpmpe30 (ﬁnm%s nireracrjunctbianh AKB

i nt erval p@c% {{I o f%éa%églgfé}e Wétgq;uzlo now §d ace i nt erval

w thin the ve ng. 1 nterv enconpasses several horizont al
| i nel@ nt edesgxibedo WI thin. the vert i cal bl anking interval and during which

vi deo  si gnal image & atoi-l’tma;anﬁagnﬁ_rﬁg gnals are
erring to

| | ustrated by th f
H GRE 5 T iaRt e a 04.%%%# 1943 eontmal SAEEWHL AL aoki o
signal , ocesik msaslewe)bsshlf/@.qmlwm aresparsds td tperiddicerti cal

retrace i t si gnal
wavef or mtglgﬂl?ﬁ/an Sl ? ei?ftsgsi%f%h@ béhd E‘%Jdr:)a,t I oPr? e t hg ARB
i nt ek¥al m%alapi)‘?n SFLiTAS V) mRAth S8

| um nancedsﬁmimcamsa the receiver, _for generat:.ng tJ.mJ.ng
_s1gnals B’ Vs C' VP and VG whlch control the operation
of the AKB functaon durlng periodic AKB intervals. "Each
_ AKB 1nterval begins shortly after the end of the vertlcal'

20 ° retrace 1nterval w1th1n the vertlcal blanklng 1nterva1
.and encompasses several horlzontal line 1ntervals also
within the vertlcal blanklng 1nterval_and dur;ng_whlch
video signal image information is absent. These timing
signals are 1llustrated by the waveforms in FIGURE 2.

25 ' Referrzng to FIGURE 2 for the moment, timing _
51gna1 B’ used as a video blanklng szgnal, comprlses a _'
p031t1ve pulse generated soon after the vert1ca1 retrace
interval ends at time Tl' as 1nd1cated by reference to
signal waveform V. Blanking s1gnal V exlsts for the ,

30 duration of the AKB interval and is applled to a blanklngt
control 1nput terminal of lumlnance-chromrnance processor
12 for cau51ng the r, g and b outputs of processor 12 to
'exhlblt a black 1mage representatlve DC reference level
correspondlng to the absence of video slgnals. Thls can

35 be accompllshed by reduc1ng the slgnal gain of processor _
12 to substant;allydzero via the gain control c;rcults of
processor_l;fin response to signal Vg and_by_modifjing
the DC level of the video signal processing path via the
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12 for causing the r, g and b outputs of processor 12 to exhibit a black
|nage representatlve DC reference | evel” corresponding to the absence of
Vi signals.. This can 35 be acconpl i shed by reducing the signal gai
prosessor 12 to substantially zero via the gain control circuits of
processor 12 in response to.signal [err]. and <%= nodi.fying the DC | eve
t he video signal processing path via the DC | evel control circuits o
~processor 12 to O ciewsl acdiitadd iqimm:imsproés@mtomsserr aRetenprodacel aat t he

Si gnal, oUtpULS qf) PRI rebrestifiutd zo%?iﬁ i 14330 oS ceP@TEhiYe

‘grid drive pul se, enconpasses t Ine_intfervals w nthe

vertical bl anki RPERAS R PIAGASRPLslgnal THANDG 8igBadd Vo HERE:r 8 fhe
operation of a Qediding cqmswndr:ms@ms‘eed Eg;beesl mbesmehzaﬁtal

f- f 2h d
control st gl e AL Wheile chae Shihel 1ARARYAEN .
glper af ! 19 gr Ozzoﬁt rcg_dnlng @ﬂeﬂ%@ﬁﬂwg %aéogzgggﬁ??gg‘ﬁE?OﬁgrgLal
gna i e ing
I C

[err] enconpasse sa nt erval eql,nni ng ghtly
del ayed rel ati vefswtﬂ??&fﬂg‘&e %

Gmlnﬁnﬁéﬂvéﬂ gscoﬁﬁﬁgséﬂ By
signal [err], ammmptingutoﬂtndm(ﬂignuﬂstaﬁbm&blhfternsldnalwvghahheseﬁdeﬁf

t he AKB int val % uxid i_ar e S t he
sanpling in er va Ql@%gq{qe %P@aﬁaqﬁ é}‘/‘ﬂs B%mﬁ | ca holflid Qg wﬁ%&%
the order of 20@%4@9&@1% s control sigrefleforngon§xpalingFtlieRE 1,
during the AKB mﬁhﬁ! D tHodR Buh%& E&E&bnEEIEvelon 5hgnandeL of +10

PLLE) ororverd USSR et A sdund lng 4 AEBEHAT, thy el oBihs. BRHBErB de n
times other thamhﬂghtmmBdeaa&tﬁhtedaxuye fogrthie e&dpoivtuesclhnpmngwm
571775 P TR, flend By BIgSRICED B UHECofl deihtEs,
during t he grldﬁﬁg aF°1Fﬁé SpMikithd ePﬁe°§th§déKBu#§GGrHQlFent
pulse so devel opethégative-going auxiliary pulse Vp coincides with the
sampling interval. Signal timing delays TD indicated in
~ FIGURE 2 are on the order of 200 nanoseconds.

20 - Referrzng again to FIGURE 1, during the AKB
interval pos1t1ve pulse V (e g., on the order of +10
volts) forward biases grzd 18 of the kinescope, thereby
causing the electron gun comprising cathode l6éa and grid
18 to increase conduction. At times other than the AKB

25 intervals, signal Vv prov1des the normal, less positive,
b;as for grid 18. In response to positive grid pulse VG
a similarly phased, positive current pulse appears at
cathode lsa durlng the gr1d pulse interval. The emplitude
of the cathode output current pulse so developed is

30 proportional to the level of cathode black current
conduction (typlcally a few mlcroamperes)

The induced positive cathode output pulse
“appears at the collector of tran51stor 22, and is coupled '
~to ‘the base 1nput.of translstor 20 via feedback resistor

35 25, cau51ng the current conductlon of transistor 20 to

' 1ncrease proportlonally while the cathode pulse is
present. The increased current conducted by transistor 20
' causes a voltage to be developed across sensing resistor




pyoportional to the level of cathode black current conduction
Nly a few mcroanperes). The induced positive cathode output-pul se

aphas at the collector of transistor 22, and is coupled to the base input.
of 'stor 20 via feedback resistor_g3 25, causing the current - j
cony I pbn of transistor 20 to increase proportionally while the cathode

- pul'se~g pgese 1sT981§Q§ee§§e§nCthée?BrﬁOBQUStﬁégﬂtlvéagélﬁg 20 causes a
‘voltage to be devel oped across- sensi-ng resi st

s, voltage is
in the foVRl&Adg ﬁ@@&BPVEhQSPnBPPSFFégétCﬁﬁﬁﬁénﬁhpeﬁeaﬁpéﬁgs gtcgen3|ng
node A andswpreportiphefoihi maghitudengsi thdembgnibaderngsi thdebbackhe bl ack

current (o] u T. i'tude of the

vol t age c%ﬁﬁ%%ggt%%bﬁgsgﬁEg%gsfeghgﬁagg Lﬁ?ﬁut pséucf g?gehe val ue of

resi sbor sagnitudet pd nhgnVD&&éQQfchaugeuatenodclbmnagdeheungnedebyStor 30.
The vol t aggeC %Baﬁc%toEOQBeAvhiu§03E|Qésis&o§"§b|tiﬂés5tﬁé 31 to a node B

at which a vol, ange [err ent al corte ng t he

Vol tage cRaAGStHNe, gdothe FErAEYE| SLGHLNINEHERIRS FBRERE 2B 5 Bhes
control vvbﬂtggepchangelag nedeoak1§0coupladrk150snalloreslstgna31clanplng
-and sanpl i n a S ring a 15

cl anpi ng |nterHBP B Et wggé kBan?gF %hgﬁeghé O%éQﬁ?ﬁ éggck cl anpi ng
net waPk c§ﬁ§FP§Pﬁ§daﬁglﬁﬁuFhACVQéGégPnghéaﬁécFFoFOQE Aanisperational

anpl i fi er gadedbped. funaae0381a8ca gméaaﬁe nalaélebnteokeveﬂtegeratlona
transconduct ance.anpl.i a filter capacitor 20 - 54, a buffer

st age 55, P ﬁﬂﬁeﬁﬁlgﬁeEFﬁgﬁFg tch 70. Buffer 55 conprises.a level shifting
circuit with a hlghNenpork|Eﬂepentérmadsagnalaclampyngoanduspnpllngedance

and exhi bighacaRons. gaTﬂeOElaﬁBiﬁg'?ﬁhétioﬂnlkyperfhfmédnﬁu:ﬂﬂ gf gnction is

per f ornmed r|n a,sa I, Nt erval oW Ng . ing interva
duri k8 eaEﬁaHR 9n%§ ngValbylﬁhaﬁstBF ﬁxﬁe%RBFKVEB Vi 9pRBSs gglﬁfler 52, a

keyed feedback clamping network comprising an input AC coupling

capacltor 51, an operatlonal ampllfler 52 which functlons
as a voltage ampl;fler, a keyed operatlonal '
transconductance ampllfler (OTA) 53, a filter capac;tor

20 ° 54, a buffer stage 55, and an electronic SWltCh 70.
Buffer 55 comprlses a level shlftlng c1rcu1t with a high
input 1mpedance and a relatively low output 1mpedance, and
exhibits an AC ga1n of approxlmately unity. The sampllng
function ls performed durlng a sampllng 1nterval,_ '

25 follow1ng the clamplng lnterval durlng'each AKB interval,
by means of a network comprlslng ampllfler 52, a keyed |
operatlonal transconductance ampllfler (OTA) 57, and an
average respondlng charge storage capacztor 58. A
klnescope bias correction voltage is developed across

30 ..capacltor 58 and is coupled via a low output 1mpedance
buffer ampllfler 59 and a. re51stor network 60, 62, 64 to
the klnescope drlver v1a a b1as control input at the base
of translstor 20 The correction voltage developed &Cross
capac1tor 58 serves to automatically malntaln a des1red

35 correct level of kinescope black current conductlon The
blas correctlon voltage developed across storage capac1tor'
58 is a functlon of both voltage change V1 developed at
node B durlng the clamplng 1nterval and a voltage change
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operational transconductance anplifier (OTA) 57, and an average responding
charge, storage capacitor 58. A kinescope bias correction voltage is ;
deyel oped across 30 -capdcitor 58 and is coupled via a | ow out put .
i medance buffer anplifier 59 and a resistor network 60, 62, 64 to the :
ki nescope driver via a bias control input at djae base of transistor 20.

The .correction voltage devel oped across capacitor 58 serves to

automatical | y narntdevelopibiatechoife B during they eubskqglients sapplihgck

current conducti unc{h?oné%ﬁ'%qt ; Viﬂﬁ%‘\@ P95 %%%g gg.e? st st orage

capacitor 58 is R Shange eve at node B
during the cl anfuhpequentiy 1@@@&@1@@@1&% waveforms §Bo¥RopRd at
node B during thergisenuent sanpling interval, as wll be d| scussed-in

greater detajl subsequentl i,n c ection wth the wav -
2GR 25 b & e CHATRH I, B tTTm EFEEERDES, ARERFIAL bot h
OTA 53 and sw tdﬁoﬂﬂ QT2 saeraini eswvdcxeoid (Pt are menmrpdncanﬂucth.&epu.ng )
control signal ogduct ipwe t t

charge on stor ag‘_{ cdapam tor W unaflf ect (idl?% ng A tﬁg l&%‘e 8?8

i nterval . b e RRINGORGUGHiYe & FRAt J@ﬁ Ghagge; ﬁ@ Pﬁ@réE&rrpl ng
interval, the i rwas&emﬁ -98 ireMding wﬂdﬂﬁ@temmumfmgr the, clamplingh i nput

which 15 a Muncrivifel, ; A Aoleahers, it sel SARoRe nehith HRfieg

non-inverting irghe QIﬁmpjfngmnﬁml.SLhe men:aemadk)aanpm pfovidsage

duri.ng the cla £ niqﬂ?ﬁ“ | xhikBit a
bal anced condi t ion_pri oéri"r;%E t ﬁ?lgﬁﬁ' of, the cfc?pg{cr}%uﬁln![sgr ?/g éiﬁgreg yh'tEhe
voltage at the i N4 Ut o -anflidmped £ 1fe?
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action prov1de during the clamping 1nterva1 causes the
inputs of amplifier 52 to exhibit a balanced condition
prior to the end of the clamping interval, whereby the
voltage at the inverting input of amplifier 52 is caused
20 to be substantially equal to reference voltage VREF at the
non-inverting input of amplifier 52. Thus the
differential input voltage of amplifier 52 is
‘substantially zero, whereby amplifier 52 is biased for
- balanced, linear operation. This condition corresponds to
25 the reference condition for the following sampling
function. At this tlme voltage V3 across input capac1tor
51 is a funct;on of the level of voltage change Vl
developed at node B, and the input reference voltage of
‘amplifier 52 provided via the feedback clamping action.
‘30 During the following sampling interval when
voltage change V2 is developed at node B, OTA 53 and
switch 70 are rendered non-conductive, and OTA 57 is
”;endered conductive in reéponse to sampling control signal
'Vs.' The magnitudé of voltage change v, is indicative of
35 the magnitude of the kinescope black current level, and is
sampled by means of amplifier 52 and OTA 57 to develop a
corresponding voltage across storage capacitor 58.



bal anced, |inear operation. This condition corresponds to 25 t he
reference condition for the follow ng sanpling function. At this time
voltage V3 across input capacitor 51 is. a function of the |evel of voltage

ier 52 provided via the feedback cl anpi ng action. 30

AN ode regr e, nd OTA 57 is
render ed condﬁ'@l ve. |n re on;% oeeqsaé\rtrgﬁg contro Lig\%’\i" The .
magni t udeARBLiSieR 2 ngt jchangg ¢of Mpelf@rqeeshanm Nq_gmndjd@ of the

ki nescopeﬁé afdpredmtitivie Y @%ﬁﬁcﬂ@fﬁxﬂéé&ém%wfmﬁw jf 1 er 52 and

devel op, a corre ondi,n t age, acr oss st orage - capaC|tor 58.
% ﬁlr el gfé{) qﬁﬁq%’g" PRk Bigs apd 154ex, ol t age
appl i ed tS2 tame es@hehyd iy ﬂ:q)lclfamyn@ J.mudﬂvailoiremiﬁm;e if voltage
changes | ﬁaﬁb f éﬁﬁ?j co cope bl ack-
current F;ﬁfé eve J?rgds?g{?ecase t tﬁ*da\rfll'e%e rlvin%[:)"dt fq%%pl ifier 52 as
est abl i IR VPLiAge aGHosS) Starade canasiter S8 rrmgé@sauru ng the

sanpllngunﬁhingdd.MMereby the control voltage across storage capacitor 58
he ki nescope blggg .current 1evel'

h d Wh
too dﬂ;hug(r: ?gg?I ov‘(/&1 eu\folktlé’&@ °§G§B& gk BT Fﬁﬁ’%t B0t wi | |
unbal anc &ighe ampiaos low,amhie Moditagesasuppilliled: os d npudr sgpacdaci tor 58 to
be charged qridi- Sﬁ%@mﬁev'&eciﬁp%lsd‘érf Ptl'i‘% bl RGaPLAGYSS, so as to

mai ntain a 15 correct. klnesco bi as. cor espon |ng t.0 the, eS|red bl ack

current ICARSe sEorage &a ﬁ@if@b sharges AF Aieebazged,ydaof
net wor k STAAGH mrmlﬁlieaisampllqupa‘imseet sionaisa to madulaivolat age from
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f eedback current 1eve1. '
i Capac1tor 54 stabilizes ‘the clamplng feedback
loop of network 50 agalnst osclllatlon, and also retains a
residual voltage from the. previous clamplng interval. The
20 - latter feature permits the balanced input condition of
amplifier 52 to be established more quickly by feedback
actlon, by reduc1ng the time requlred to modlfy the charge
on lnput capacitor 51 via switch 70. '
Feedback switch 70, when noneconductlve (open)
25 durlng the sampllng interval, assures that the amount by
which capacitor 54 can discharge durlng the sampllng
interval is very" small.’ ‘When non-conductlve, switch 70
also decouples’ the feedback path to prevent 1nteractlon
with the sampling signal processing functlon.
30 B The structure and function of feedback sw1tch 70
w111 now be described in ‘greater detail. '
Switch 70, which can be constructed as an
integrated circuit, compr;ses an output emitter follower
‘transistor 71 and an associated current source transistor
35 72. Transistors 71 and 72 are similar, and:in'bartieular.
are matched with respect to current gain and dlstrlbuted
base 1nput capac1tance. B

nge [err] devel oped at node B, and igwe input reference voltage of W

d the foll ow rrg:semaé isypten eronaﬂaweg \adzmge nﬁﬂngeta‘&d:.a:dievel oped |
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action; by reducing the time required to nodify the charge on i nput
capacitor 51 via switch 70. Feedback switch 70, when non-conductive (open)

25( during the sanpling interval, assures that the anount by which .
capagi tor 54 can di scharge during the sanpling interval is very smal | . ,
When non-conductive, switch 70 al so decoupl ess®he feedback path to prev
I nteraction with the sanpli ng Si gma)tl rocessing fynction
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swi t chi ng control ransi stors These transistqrs ar.e nutu IIy _
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construct ed in tpartmmimf, athése tramsgrsatcmb @xtdbitt \a'tﬂsta.rm:.rlid.w equal

substrate, equal ggﬁmt ﬁﬁ# %aén; n ns
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and distribut ed DERET | GhEFuLh Akemente oL RWikgh 7 Q:larliﬁuat s9 daxmed dn
switch 70 are al méoiﬂﬁbrﬂtédlﬁzﬂ&uﬁﬁﬁﬂ'héﬂ ©dcids we tra"ﬂ%ﬁ.s(ﬁdirl@u'f

| oad f ansi st d d 1 ly b
cqual val e res: L ofad 714 e dived SRS At erie, Brialay By, sl
resistors are rceplueivesistors i Zu and t7fe. bThe iveglihagesf deviqloped adgiossor s
71 and 72, whi Chegége Stedidfors i UdbdBrEL | ptfl% he BalgeONCd

above. An emtter d| ode protects t t ransi st or

e emtt
71 from reverse HRLEY %H@P’f HeF A 7S aﬁe %%St are adsenarply
reduced as 18! | metwally ssetcised Sy e Imannr mnﬁmnd&m 78 serves 20

‘to establish the current cgndyeldal | fidle %7 Yrtic¥e  the emitter-base
junction of transistor 71 from reverse breakdown when the
base voltage of transistor 71 is sharply reduced as will
be discussed subsequently. An emitter resistor 78 serves

20 - to establish the current conduction level of transistor

° 72, and develops a voltage drop which is substantially
equal to the voltage drop across diode 77 (approximately
+0.7 volts). Transistor 71 serves to charge capacitor 51
as required during the clamping interval when transistor

25 71 conducts, and is capable of sohrding a current of
approximately 10 milliamperes. Transistor 72 also
conducts duriﬂg the clamping interval, and discharges
capacitor 51 as required during the clamping interval.
Transistor 72 conducts a current of approxlmately 2

30 milliamperes. '
: The conductive states of mutually similar
transistors 71, 72 are controlled in response to the

" conductive states of mutually similar transistors 73, 74.
‘The latter transistors are keyed into and out of

35 ~ conduction in response to clamping control signal Vc
applied to the base of transistor 80. Transistor 80
conducts an inverted version of signal Vo to a resistor
82, the voltage across which controls the conductive




'72, and devel ops a vol tage drop which is substantlally equal to the voltage
drop across diode 77 (approximately +0.7 volts). Transistor 71 serves to

char g :paC|tor 51 as required during the clanping interval when x
tranSatdr 25 71 conducts, and is capabl e of sourcing a current of [l
apprdx?pétely 10 millianperes. Transi st&P=72 al so conducts during the :

cl anpi ng interval nd di,schar g acitor 51 as required _during the
cl anpi ng PﬁFSF?an $F39§F§%8F57QECO2 U&Pscam@ﬂPrené g? TEBBFoxi mately 2 30
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transi stors atter transistors are keyed into and out_ of 35
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rendering transi_st 80, .73 and (4 non- uctive ere ansi stors 71
and 72 ar &b §86q° otBSnG&EPPFﬁgrégﬁﬁﬁgé totbﬁsgeﬁ¢5§che?% LRgom t he
vol t ages doopsisrssabidizedSsach thatr aspeferenty. voltagéeiend of the
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FERR e T R S AT e e
ti melSAl stheatolhectorneurrenti efotrinsishopi V2.a DPransistors 71

| and 72 conduct substantially ‘equal base currents at this
time. Also, at this time transistor 71 exhibits a base
voltage of approximately +7.4 volts, and transistor 72
exhibits base voltage of approximately +1.4 volts.

20 - At the end of the clamping interval, control
voltage V drops sharply to a less positive level,
suff1c1ent to render transistor 80 conductive. This
causes a rapidly increasing positive voltage to be
developed across resistor 82, sufficient to cause

25 transistors 73 and 74 to simultaneously conduct. heavily in

~a saturated state and to exhibit collector potentials
which closely approximate ground potential. The
conductive state of transistors 73 and 74 renders.
transistors 71 and 72, and thereby switch 70,

30 non-conductive. Buffer 55 is preferably rendered -
non-conductive coincident with transistors 73 and 74 being
rendered conductive.

_Mbre-specifiCally; at the end of the clamping -

interVal_matched transistors 73, 74 conduct substantially

35 equal base currents in response to the voltage developed
across resistor 82, and develop corresponding - _ '

substantially equal increasing collector currents. These
equal collector currents, in conjunction with the equal



vol tage of approxi mately +7.4 volts, and transistor 72 exhibits bas

vol tage of *approximately +1.4 volts. 20 At the end of _

ol gaping interval, control' ‘'voltage [err] drops sharply to a |less ve -
| evel, .sufficient to render transistor 80 conductive. This causes a~rapidly -
i ncreasing positive voltage to be devel oped agnaess resistor 82, sufficient
to<ause 25 transistors 73 and 74 to sinultaneously conduct.heavily in a
saturated state valuésd efhrdsistord 8 andRenidarise WhieC rolltagelsy -

appr oxi mat e groqggr | T S of transi staor 3 and 74
renders. transis %n%‘l ,4165 ﬁ%géo;?%gw%%tch Gle':f% age 8%’
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73 and 74 bel ng ot dehind VAU Grid/ 72 Muck M0 e Al Land! rhit end of the
cl anpi ng int mat ched tr.ansi S{Q{S 73, 74 conduct substantially

equal base ASIFLRS, % AT (Quhyo T WRED, Hhei L 5§§PF€§P-¥For
82, and devel op base dmmdzdig:as;dsstmadey by apiproxdmatelyy 1C ol ec febm

currents. These ad#_;gr#&%q{ HYJe '%.sas %ﬁ:%?e n t|70Q Wg&.t&st gﬁdeg&al

val ues of resistors cause e voltages d veI acr 0ss
resistors 75, 767 -Hedespactivelyd saFfhe siai aﬁcb@ﬁ& ngpyt dagfysdenbi as

vol tages of mat difttiifded U thanyidtorsdFU, e e agkikite tdadBshidkethat
Transi st or a%}ﬁ’ré are ut of.f .when tgew respectiye base bi gs vol t ages
appr

decrease b 135 VhREes, eh38@epFRE®y 0| t ages
(+7.4 volts and +1.4 voI tgheagmdt|o¢:é.ll)e)ctorTlcarx1emtlsacohdnetiedpby

di 11usi on_capacidAaewing 1o Yy the LTS rateh?otooMi bl bnlige

their base bias voltages decrease at the sa

currents conduct¥FARP HeEISTOLS 5237678t the ﬁé‘dealfa[thﬁaﬁéémﬁﬂ-nqm t age
change across rdyitdowal Tesul® &oﬁlwﬁamthbhecntﬁéhtngah.ﬁtervm resul t

fromthe mygheL bRy 9UsL by coaldidtked 94,074, bha"Bk3hOtRe duult
_ values selected for resistors 75 and 76. The equal rates
of change of the collector currents of transistors 73, 74
are attributable to the matched base input diffusion
capacitances of transistor 73, 74. Thus with the
20 disclosed switching arrangement transiStors 7l and 72 are
rendered non-conductive substantially simultaneously, such
that the transient current conduction of transistor 71 at
the end. of the clamping interval is offset equally by the
transient current conduction of transistor 72 at this
25  time. ' |
' If transistor 71 was permltted to turn-off
before transistor 72, a large negatlve-901ng current
trans1en; would appear at the collector of transistor 72
and capacitor 51. If transistor 72 was permitted to
30 turn-off before tran51stor 71, a large pos1t1ve-g01ng
voltage tran51ent and a Correspondlng positive trans;ent
current would appear at the collector of transistor 72.
‘Such transient currents_can“exhibit a magnitude of | -
approximately 5 milliamperés and a duration of up to one
35 microsecond. Transients of this nature would distort the
clamping reference voltage required for accurate
information sampllng durlng the succeedzng sampling
interval, and would impair the operatlon of the AKB bias



"values selected for resistors 75 and 76. The equal rates of change of the
collector currents of transistors 73, 74 are attributable to the matched
ba ainput di ffusi on capacitances of transistor 73,7 74. .Thus with the 20
.'\
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vol t age txmtstﬁlngformmhmtanﬂgﬁicdmrﬁhaon@cﬂs:stw&lﬁ%emdl 34,Si o
[ee?r é)o(hl%l tsi]a %Lﬁ\% %)qé( i%%%eg?an‘%lte 0 vol téhete )altl I t?rres
exce'Jpﬁ dLl?Q#Pgt%% WF%@% of sJ.gna Vp is present, the
junction of reslstors 32 and 34 1s clamped to a voltage
equal to the p031t1ve DC component of slgnal Voo mlnus the
voltage drop across diode 35. Slgnal V manlfests a
negatlve-golng, less posltlve flxed amplltude pulse
20 - component durlng the AKB samplzng 1nterval. ‘Diode 35 is
' rendered nonpconductlve in response to negatlve pulse Vs !
whereby the Junctlon of resistors 32 and 34 is unclamped.
Resistor 31 causes 1ns1gn1f1cant attenuatlon of the
| voltage change developed at node A relatlve to the
25 correspondlng voltage change (V ) developed at node B
since the value of res1stor 31 (on the order of 200 ohms)
is small relatlve to the values of reslstors 32 and 34.
" Prior to the clamplng 1nterval but durlng the
AKB 1nterval, the pre-exlstlng nominal DC voltage (
30 appearlng'at node B charges the positive termlnal of
capacitor 51. Durlng the clamplng lnterval when grld
drive pulse VG is" developed the voltage at node A
‘Aecreases in response to pulse V by an amount _
representatlve of the black current 1evel. Thls causes
35 the voltage at node B to decrease to a level substantlally
equal to V. bc ~ Vl Also durlng the clamplng 1nterva1
timing s1gnal Vc causes clamplng sw1tch 70 to close (i.e.,
conduct) whereby the inverting ( ) s1gnal 1nput of



interval, for nmaintaining diode 35 Conductjve so that a normal DC bias
vol t age i s-devel oped at node B. Wen the 15 ' positive DC conponent of

si gnal [err] is present, the junction of resistors 32 and 34 is clanped
a veltage equal to the positive DC conponent of signal [err], minus th
vof?ége drop across diode 35. Signal [err] magi-fests a negative-goi ng;

| ess positive fixed anplitude pul se 20 conmponent, during the AKB sanpling
interval. Di od@@ﬂﬁemrﬁ%mmesc@nm&ﬂemqenmmqesé%o mwégat i ve
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vol t age at node at modee® m'devtod.tagbe\chlangeb deveﬂ.bpedqaal nbde[Brdixr:.ng
SYARTHS AL%‘%SE“%%Q#&%%?’?*‘“*W”*%P? 1858’ Facarsbep| saBeRLTor
5|gzgl ?nput of S1 nf}ngéﬁﬁﬁ'Fﬂéﬂpsﬂgr€§§F¥8§C§ intervadeigont fypctisy ofa

f eedback cl anpi nmelaqum o bﬂa&ﬁueuﬁ'ﬁehherbﬁkéaéfidasgﬂé; vglg/%gg 2§ﬂaﬁ¢en
capac tor D11 s taor dmac nad, VasY" DRI Ye HinLbe eiPEErPag et e -
t he negative teWm)naIVQF capacitor 51, and a voltage at the p05|t|ve-
termnal ofiscapaci tor Sl: pRiasgPend! dgm ﬁh@.&# Eéfisaﬁﬁgbs&gﬁﬂﬁ
descri bed pre-ex nom nal err node age,
change V1 devel&ﬁ%&rgglnoae BtGUPlﬁﬁld ve pulse is absent, causing
the voltage at node B to increase posztlvely to. the
pre-existing nominal DC level Vbc that appeared prior to

_ the clamping interval. Simultaneocusly, negative pulse Vp

20 appears, reverse biasing diode 35 and perturbing (i.e.,
momentarily changing) the normal voltage translating and
coupling action of resistors 32, 34 such that the voltage
at node B is reduced by an amount V2 as indicated in
FIGURE 2. At the same time, clamping switch 70 and OTA 53

25 are rendered non-conductive and OTA 57 conducts in
response to signal vg- .

_ Thus during the sampling interval the input
voltage applied to the inverting signal input (=) of
amplifier 52 is equal to the difference between the

30 voltage at node B and-voltage=Vé across input capacitor
S51. 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 black current level.

The voltage on output storage capacitor 58

35 remains unchanged during the sampling interval when the
magnitude of voltage éhange Vl.developed during the
clamping interval equals the magnitude of voltage change -
V2 developed during the sampling interval, indicating a



10 the clanping interval. Thus voltage V3 across capacitor 51 during the

ing reference interval is a function of the I evel of black current,
sentative voltage change [err], which may vary.' Vol.tage V3.can be s
e e

-

ssed as ([err] - [[err]) - [err]. 15 During the - . &
i medi ately follow ng sanpling intervail4-positive grid drive pulse. VGis
absent, :cauysing the voltage at node B to increase positively to the
pr e- exi steonrenkikinesxone bl aclocurrantgeveled Fhis nesul®s cl anping

i nterval tANeHY | the r% BH 4] ,2Qr0 1 tHYRE Fhand eewer%et bi asi ng
di ode 35_baen§%ge%turb| ng (1. rmrren.t ari ‘ N C%&i g? th ormal vol t age
transl at itRP&R} IRHRI a"tﬂ i% P trivs at the vol tage
at node B:Ianp:mblm-h;p are ferande \I2vwas=l ) mhemttﬂzé |gr:Ja @rifre? pudise he sane

time,ecl [ 1%?@__@%& a"é}d tive and
OTA 557 cgl%u s |n response Si.gha us durin n{%ﬁ.e sanmpli ng interval

t he i nputnegAtiir-Iqing étplt@qm@qﬁmamgrsl%amdqﬁ t (Whemof anplifier 52
i s equal kihddvopk Bids i d&mt 1fiﬁve4§8itn7§}@:cﬂt eHamyed vol t age

2 funct: ofa PR R %%\%%’ﬁéhﬁ%%ﬁt i, B o %”}E'r'yf'vﬂ S
changes magmudesasdmw dtiesai rvalitagee \allangiise mx‘.thtaigar cmmnﬁlput st or age

capagd t org Wﬂﬁ durg £ Hjgehen the
magnl tude ‘géin?ol tage C anéiea][err devel oé%é%el ng the arrpl ng I nterval

equal s t He gRf of vol tage change V2 devel oped during the sanpling
interval, i nd| cat'i 'when the hhgmmudwtoﬁlvmm d‘ﬁa@e rrigntldsavel .. This

eoul 5 NG Y Y8 e ST Bl 2 RS | ot pote
| evel ) wngenortignally ichaxges; stwrage; Q@ﬁﬂﬁé@r Mbl& xegtdofe [err]
causgs aﬁdf"&ﬂéf%d‘%ﬁﬁdﬂt gﬂ.élﬂ:\f.‘i‘iz‘ﬁﬁ: Readd@idon at node B.  Wen
. Conversely, amplifier 57 proportionally dzscharges ‘storage
capaeitor'se fqrecaueing decreased cathode black current
conduction when the-magnitude.of.voltage-éhange'vi is’
- greater than the magnitude of voltage change Vz'
20 As more spec1f1cally shown.by the waveforms of
FIGURE 2, the amplitude wAY . of wvoltage change V1 is
assumed to be approximately three millivolts when the
cathode-black current level is correct, -and varies over a
range of a few millivolts (+A) as the cathode black
25 current level increases and decreases relative to the
correct level as the operating charaetefistics of the
kinescope change. Thus the clamping interval set-up
reference voltage across capacitor Vs va;ies with changes
in the magnitude of voltage_v1 as the cathode black
30 current level changes. Voltage change V2 at node B
exhibits an amplitude "A" of approximately three
millivolts, which corresponds to amplitude "AY associated
with voltage change Vl' when the black current level is
correct. AT _ : '
35 .~ As indicated byJwaveform Veor in FIGURE 2
corresponding to a condition of correct kinescope bias,
the voltage at the inverting input of amplifier 52 remains

unchanged during the sampling interval when voltages Vl



ki nescope bias is correct, positfvemgoing vol t age change [err]
and: negati ve-goi ng vol tage change [err] exhi bit equal magnitudes whereby
thgse vol tage changes-nutually cancel 10 during the sanpling int er@

| eang the vol tage at node B unchanged. Wien the magnitude of volta
change V1 is less than the nagnitude of vollgge change V2, anplifier
proportionally charges storage capacitor 58 1n a direction 15 for

i ncreasing cat hoged fckré%éﬂﬂtoﬁoﬂﬁblrit@d'e @ﬂvers@&aveﬁnpésfiﬁdléited
proportionally S*fcha s_st ca%({lmé gﬁ or ecrgﬁsed

cat hode bl ack ¢ e‘ﬁ? cton R, IR o?m ange [&rr]
is' greater thanlmmeaagsnbnd&nodeta@ewbénngel{:&ge]chMge v exh:.b:l.tst\s
more speci fical | ypnsHouige Dia tPeyina ?{% ; H&Jﬁr

vol t age change VZ¥Lm|j'E~:I ass?J %I toAbe g&ﬂ-&%@ﬁdﬁ% ree I|vo t

cat hode bl ack cut®Eft- | IR| this @yen €tam%-‘dfbﬁ¥|%§ dieFharges rupul few
mllivolts (tA) stotdgeceipacittdt a8, 250 tiEat€né ﬁﬂ@lcmef@ﬁswled@e

the. ki nescope. crigpifednte ‘Bhé Hase W cfind P 4G calbey of8E Blfectin”
across capacitorveBtageiesf wwmﬁmgezzumtincmx udeelﬁbyotheigaamo@
--the cathode bl ackl 86k cerFéRe!ddeyeséd HGperd Mi’ét??fré‘\f‘@ V\%@ at node B

XDl ALl LHde 2 Bl Ry TSl PR L S LB e
bl ack current | eimput svabtagetof dmplifier 52 dé\xeanhseb;e@xbyammm%g;n
E/%va)lnt Zlggug'ltz t e |n€ert| ngi%liﬂké Mé#)mg?é%qpérieﬁ%#ns unc é)p@ gied during
the sanpling i nt®FRER s ?fe'er"r COnERSRORAIDY ke %olw delack
anpl i tude "A". I-buwait B@vendl chi ethiy dwefaiplieidd .57 hﬁxalf&é’é wee
of ‘anplif1ef552 NGl EAe SaPlc Al T M cLudfiE] UL '9R SOENI I fLEde B! P LS
transistor 22 to decrease whereby the cathode black '
current increases .toward the correct level. In either
case, several sampling intervals may be requ:l.red to
. achieve the correct black current level.
20 The _descrlbed combined-pulse sampling technigque
is discussed in greater detail.in U. S. patent application
Serial No. 434,314 of R P Parker corresponding to British
Patent Aple.catJ.on entitled "Automatic Bias" Control
System for an Image Reproducing Dev:.ce" This copending
25 application also discloses additional information
concerning the arrangement including auxiliary control
signal V;, as well as disclosing a suitable arrangement
- for timing signal generator 40. '




“anplitude "A + A", corresponding to a high black current 5 level. In this

- event anplifier 57 di schar ges output st'orage capacitor 58, so that the bi as

control zveltage applied to the base of transistaor | ect or. o
g\l Yransistor 22 to increase, wiléeeby the @mﬁﬂiﬂlﬂﬁﬁl "lr'ent *

. ward the correct level. 10 -

I ndi cat edghikIMByvef orm VL, the input voltage of anplifier 52 decreases by an .

anount |_'err] during the sanpling interval when voltage change V1 exhibits
anplitude "A - A" cor'r espondi ng to a low black current, |le In this case

v
amplifier 57 charged-oubpSignel sampling system (ﬂpwtk‘é&lg‘ﬁ}?ﬂe‘
col | ect 0rr¥£&i:éﬂée0intéwsnsm @ subsirpierts satpliaty ineerwabpde bl ack

-current |ncrea§ i -toward the correct level. 'In either case, several
sarrpl5ng COPRF8189%my be required to achieve the correct black current
| evel . meansTfioxr geeducingdinfomrvaticd- gignals §ammh@p tietommagiien i s

di scussedpénag ﬂ‘ﬁ’ et ail.in U S patent application Serial No. 434,314
of R P CO esbondl ng to British.Patent Application 8327413

entitled "Automati cesmRiingnmesnssppenative Suning;sakd samelBIDevi ce, .

Thi s CODEiIHtﬁsvzi anapebb Bhisdvel vy glit iaffe aidrad i afok nf or mati on

concerning the_arran erren I.ncl.udi ng aUX|I|a C.ontroé sigpal [err], as-
vel 118s dPSEYbQ?-Hg ‘37%3’9 @*P\g gener ator 40.
- 16 - 1Afarﬂauoaarrahang system oper atlve dur| ng a-reference interval

o ormt i on ot onai <RERRRARLRY Kilane:, SRIRIASIS S A Leicd ."ﬁéc'nggns
oper ati vecdupled teoi saidngiampding means and mﬁ% duringgsai
| nput . si 99@&&:& ?nte&%udw P ﬁﬁﬁné@mﬁ@r%ﬁtsafaof sai d
I nformati on, erencin I ncl udi n C%Pa | tanc b as
1S capac;tance for establ sh;ng a samp e ence i
cond;tzon fbr said sampl;ng means, whereln sa;d
rcferenclng means compr;ses. .
first current conductzng means coupled
- to sa;d capac1tance for prov1dzng currents with
20 a sense for charglng said capacitance;
| B _ 'éecpnd current :ohdﬁcting means
codpledfto said.capacitance for providing
currenfs with a sénse for discharging said
_ capacitance; and
25 . ) means for renderlng sazd first and
| | second cﬁrrent conductzng means non-conductive
substantlally 51multaneously at the end of said
reference lnterval, to suppress sw1tch1ng
‘transients at the end of said reference

30 : | interval.

35



coupl ed to said sanpl i ng neans and operative during said reference interval

to develop-a reference bias on said 15- capacitance m m
ling reference bias condition for said sanpling um" II WH '
re ELBHCIng nmeans conprises: first current co ﬁttlng me&nst cduplsed *

ng

capatl t-ance for providing currents with 20 a,sense. for c |
sai d capaci tance; second curreft éo\ﬁ%l@%?lﬁb%ﬁrﬁr%‘éﬁﬁﬁ%ﬁgtﬂ§§$‘ﬂ '

capaci tance for iﬁﬁhdﬂw an'rimage Méﬁl@sﬁeﬂcé@n&éﬁsbﬁé%ggféﬁl d
capaci tance; and

d f d
second current &ﬁaﬁﬁ?*@‘%n§°ﬂsﬁ°%mggﬁﬁe1§ﬁﬁét Sﬁ%ﬁ’g iﬁlﬁﬁﬁ Iﬁ{’fgtﬁﬁg‘%y

at the end of sauahd\muérbye sadérmhgetﬁ;spmedevxutchang appanatnsts at

t he end of i dy, % 1&\%1
'S * 2. A \sﬁadeo S|l§| pr OCESSI ng sy ngﬁ%é niéégﬁrle‘r‘réée a“bl ce

and appar at us f HIEREALS ﬁﬂmkﬁﬁﬂﬁmgtng the | evel . of black |nage
current conducted by sai d W ﬂf%&u&!&iﬁ'&@:ﬁ&*ﬂﬁtw&& S regrdidhtiftive of

b st meadkie g Aas F AATE Bl RcE SREERBRl reprecentative of the
magni t ude of said bl ack cwam&ingminsgommtiwedating saidngampliing
o a4 it d.“%nS‘f 9% ind o fyé ﬁ%&e&%?ﬁ Fiehatoralcl ) og "
bl ack currentl«ﬂl?v ding rto saidi image play| devige saceputrolnsignal
coupled to sai d f¥Tina {WedPiRitg M WEPLESd HPalk' bifrént d1dvel ; | 8hAM €NCE
Interval to develop a referepce bias on sald ¢a fCltance for- establlshlng a
sanpling reference bias ¥eferencing means, 1in uding a capacitance,
coupled to said sampling means and operative during said
1S reference interval to develop a reference bias on said
capacitance for establishing a sampling reference bias
condition for said sampling means, whereln sazd
referencing means comprises: '
first current conducting means coupled
20 - to said capacitance for providing currents with
a sense for charging said capacitance;
’ ~ second current conducting means
coupled to said capacitance for providing
‘currents w1th a sense for dzscharglng sald
25 capacitance; and '
_ means for rendering said first and
second current conducting means non-conductive
substantially simultaneously at the end of said
. . reference interval, to suppress switching
- 30 - transients at the end of said reference
1nterva1.

'_3. A 'sy_stem éccording to claim 1 or 2 wherein
35 said first and second current conducting means
conduct currents of substantlally equal magnltnde at the
end of sald reference interval. '



condition for said sanpling neans,

capac
for

de; second current comrd8eting means coup

- conprises: first current conducti ng neans coupl ed - sald
capac'e for providing currents with a sense fo ﬂ“ﬁa“mmmm
i)
o

capacltance

capati Rarfee: and Aeafe SYBFSPOAREPERY "0atH PLACE 3nd2eakoRd cur rent

wherein said referencing neans

_conduct wheredgans non-conductive substantially sinultaneously at the end of

sai d reference inkggre%ambﬁlﬁgpﬂéﬁﬁ§ Eth%EEBQ afl amp plifying

t he end
wher ei n

referen

of said re ce i nt ystem accor

transi ents at

Ing to claim1 or 2

megrs; and said first and second current conducting neans

condiuct current sa.lxi r2Een28 tbidkl| ¥s QpPR ed TR Tsﬂ&%lain&i%eof% f said

*

4. A system

accor di %‘3"1% Jg{gaﬁ%“narf for 8?‘8-%"%8% ﬁaﬁ%l"‘&fﬁﬁ?ﬁﬁ%sm%rl ses an

I ng--means; and 5 L said reference bias is applied to a-

i nput of sgld agggtgﬁlggcggagﬁgf %ismﬁlhsrﬁﬂg gghd reference bias

anplifyi
si gnal

condi ti
conpris

on. 5. A syste sai d

cordlng to C
es an |nquhRCs§édCGGBFF

capaC|tance

538§§aGPFBF1ﬁPFha& LpPYt A€rminal “coupl ed

to sl dc&ugu.ahgpeaﬁueu.aarrrmna angigsteeermihalncoapledupbed to said signal

i nput o
15 seco
wher ei n
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ceapdednbi Saidgsignad dnputacf sefdr ampliafying means
and - | - .
said reference bias is developed at said
second terminal of said capacitor. '

6. A system according to claim 5, wherein

said amplifying means and said referencing
means_including said input_capacitar are arranged as a
feedback clamp during said reference interval.

7. A system eceqrding to claim 4, 5 or 6
wherein an output_caéacitance is coupled to
the said emplifying means for developing_a voltage

thereacross representative of the information signal.

- 8. A_systeﬁ_eccording to any preceding claim

wherein: | | | '
the rendering means_epmpriées

_ firSt and second active current conducting

control devices each with an input, and_aﬁ output and
first and second impedances respectively

coupled to said outputs of said first and second

control devices and'represehting the primary output

.1oad impedances for eaid control devices, said

impedances developing respectivefbias'voltages
thereacross in.accérdance"with_output currents of said
control devices; ' '

YA
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means incl-.uding said input capacitor are arranged as a 20 feedback cI arrp
during.said reference interval. 7. A system ac

whegei n an out.put capacitahce is coupled to th E'I Hm mj" or
deve@pl ng'a voltage 25 thereacross repggsent at ,
signal. 8. A system according to any preceding clai mwherein: the render| ng
means f:ogprilses 30 . the fif&t%n@?m@@xzmﬂﬂwae@u&ihg&&mﬁmt ijng
control devices_eac and an out put an irst and secon :
I npedances res’f)%%‘?? %&ﬁ%ﬁ&% said outputs of said first and second
control devi ces and reprémmatgdtMQnd regti veuquaress: dondudtingdances for

said control r%ﬂg Ne£en A6y SliRILNI dricf ey la 1¢@l t ages
t'hereacross in accorddance W t h_out put currents ‘of sal ontrol eV| ces,
-19- the firstimRPERRD &P AL %rﬁagﬁﬁﬂcﬁﬂi &ng #ecPndconpri se

first anddsecomltmﬁldmmes Gé_bthmﬁdldtﬂududﬂ]we dm_atw i@ﬁ@:b_s\go]:n_bean |
i nput, and “out put : ' sald capacitance, sai irst -an
second out put %ﬁ%@@gé%%#ﬂ%%% ‘Eﬁf;esstdat es in response to said
respective bias voltagesthe mn@m@qmm@mmmmsses means for
causing said control dev&bss ey fﬁé gail é’ lcSnteyld @evivesstat e for

rendering said outﬁ)ut deyv] ces conducvle for causj ng@sal d.control

devi ces to SORFRIPEE & Hhist FRARYG V%tsé’taéq For; Fenderingds F2addout put
_ devi ces non- capetpmit \devices ¢dondictive s e Eoroausinde \saids control
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renderlng said output devices non-conductive;
said first and second control devices are
15Smutually matched for exhibiting substantially similar
operating characteristics;
said first and second output devices are
mutually matched for exhibiting substantially similar
operating characteristics; and
20 - said first and second impedances are of
substantially equal value such that said respective
bias voltages exhibit substantially equal rates of
change in response to output currents of said control
devices during transitions from one conductive state
25 to another for rendering said output devices
non-conductive substantially simultaneously.

9. A system according to claim 8, wherein
the said first active current conducting
300utput device comprises a first transistor with a base input electrode
and an smitter output eléctrode coupled to said capacitance for
providing output currants of one sense;
the said second active current conducting
output device comprising
35 . a second transistor with a base input
electrode, an emitter electrode, and a collector output
electrode coupled to said capacitance for providing
output currents of another sense;



mutual Ly matched for exhibiting substantially simlar operating

char | stics; and 20 said first and seco ' I of
subst | Ly equal value such +B&t said respective Eli “ ]mllmn bi t
subst 1y equal rates of change in response to outputc currents of said
control devices during transitions fromone conductive state 25to anot her >

for Yendering sai $h8uBpdd F¥StcimRBAARERIGOPPYESeShst antial |y
si mul t aneously. 9a #irs:t eesistordcogpledctei & Biashpoeentilg said first

W ih's SHECER, sARACHIYRRO s¥UnRysBHE £6¥ GECERMRRAAGRAR [ 2" oln ea t o sai d
capaci t aperatdngpbdasdved tagepforcgaidnfirst spansdstor;ithe said second

actige current cogHiCialid GeBrl ﬁﬁﬁéasneenesb§kmge§5 | ~ a second
transistor with a base | p%éag ectrode, miter el ectrod and a

an e : , .
col | ector output 8 S€EP gtey Feu &Pa E&pécgféﬁcBQFSPtgFéviding out put
current andf tonsalidr seeond translistozi floki determindagcanconpri ses affirst
resi sto N t ent i nd_ 1.0, sa ragsjstor for
Goter m APRGASHES biaB, Rolzalg' S0k 8a187HebBnAltPankiskokr BRR0 O 1"

t he ‘sai theesahd Eipstaand sespnidsactiveccunuentstonductéapl ed to a bias

pot agt i & naeeltgesihésseegseck&631&8&eﬁp£9§ederernining an operating bias
vol tage for sai sggggd tra35|st irst and second active

: 8r' and the.salgFg
current conduct i oft484c8Re SPUYE | EEanSLSERrS v PYURBRFsBALRi rd and
four}hdéﬁaﬂehgto?pdnbthonupauhsnnéSpgutieelycoodpmegonopaghdfrespectgvely
coupl e a £ an r Si.C r .Cays ajd.first an
cecond FhEpEraha palhndlFeniflifs| 85F LRNSIAG' sERUCERRRR B L0, 200 (1
conduct seeondaresdstozsdtohdevedon biast voltagessthereacross
15 in response to the conductive state of said third and

fourth transistors.

10. Apparatus according to claim 9, wherein
said first and second transiSto;s'are
20 rendered conductive when said third and fourth
transistors are rendered non-éonductive; |
| said first and second transistors are
rendered non-conductive substantially simultéheoﬁSly'
when said third and fourth transistors are rendered
25 conductive; _ _ o |
said first,transistor is arranged“as an
emitter follower for conducting current to said
capacitance; and , ' | o
' _ said second transistor is arraﬁged as a
30 current source for said emitter follower, for
conducting current from said capacitance.

. 11. A switching network subStantially as
hereinbefore described with reference to Figure 1 of
35 the drawings. - . | | | |



10. Apparatus according to claim9, wherein sat i second

transi stors are 20 rendered conductive-when said third and fourth

tor gnsi stors are rendered non-conductive; said fi ummmnm L‘! ansi st g78
_arq;%ﬁndered non- conductive substantially sinult# ) dthir g
and Tourth transistors are rendered 2%ltonductive* shid first transisto
argangeg §s an dem'“ef {9] | QUES16 P e ETEFLEL S reE vy dubstant ieddyci Ej ance;
and said Second transistor is arranged as_.a 30, current r r i

emitter foll oﬂérl?ea‘fﬁiﬁmé%ﬁﬁﬁl'%tql?@c’ﬁ’iﬁ?‘grﬂlw ik cﬁ%&ﬁﬁi ceJ. q’lf?A

sw tchi ng net yRé kagabshges i al |y as herei nbefore described with reference to-
Figure 1 of 35 the draw ngs. 1 12. A color television receiver

substantially as herei nbefore described with reference to Figure 1 of the
drawi ngs. 55 10 15 20 25 30 35 ' :
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