; noe3e+p+m 6THK! 10 June 2003 1 RCA 87,836 MULTI PLE VI DEO | NPUT CLAMPI NG
ARRANGEMENT Thi S, | ' relates to video processi ng syst@uwenegg200 al |y
and particul aﬁ‘ll’gw'ﬂmmuﬂﬂ@wm gnal clanping circuits for use 5 in video
processing sy X i nformati on represented by a conposite television

signal is defined ®%4 |uninance conmponent and additionally a chrom nance
conponent in the case of a color viddo signal. A bright nessRlceAeg'ys,lggg | evel

is contained in @*gcqs HN-IQUT ' nd any
variations in th% Ié'i\;gY@Ee:?:J t nrtglﬁ'hggll)r aEI%R?{r}r(aﬁge rlEgm?ness
variations. In a video signal processing systemhaving nultiple video input
signals, changing t l5 hn | 380 v$d ok &3 ol '

undesirabl e i e bripgfls?r{ggbﬁggri g?l}agt)é@sqieﬁ(tléﬁp]?éﬁdgfgh{?e??gg%mﬂ ) if the
bl ack | evefengLa Meanldpﬁﬁb‘“ﬁéWYi rﬁ%uY“qug bgrgalaP IAPIGE: (QdFgUity foxJHsei on, in
a video SSimna;iideooPﬁ@@ds@mgygtsisuch as a television system having the
capability of displa ing a. stleconczarri: or auxitl i aw | mage _as well as a main

i mge, such as in a %Pe ¢ SALORmatiqn, repreyented, by, & GQMPOStEs;  abl e t hat

t he bri ghttebswisidr0 dignal ds odefihed nby na alwnirmncedeomponege sand e

appr oxi mat : e} ' yisit ahlke, 0 [.S I ng main
and second@r%/{ulbﬁguzzgﬁﬁl}%arﬂﬁ%# anﬁéﬁgﬁgﬁs@ Z@% %e?}s@p? k:aa n‘f'JOI (Earwo

di fferent signeb igpbn&tgm sefiesenes dpvely inconteined ime hlack devekadndary

| mage, 1ihBO NIl RohibRint T ARY! 9hAAGAS CHEthis DECIA! fficul t. To

prevent bl ack. |evel fferences in E ltiple 1 ppyt systemit 1s knowm to
clamp a rdC&ERENAB | Sir hIB38¢ nRrIgNiReEss| XAIAIQRS. peaks of the

S{QCh][ o?ihzatign pul SBf 4 "video bigml) ﬁ%cetsbmgsxsly@tufmnhaﬁiﬂ muRisteval S| of
all o e i deg input signals to a Q .reference l.evel. gna

pr ocessi ngVIQFPoF%pﬂgﬁlgﬁaég'r ‘%\98&“&%& Shs‘%lﬁwagBufn‘ﬂaf’os?%h swi:le all
cl anped t aeaultorinonndesirablec dnwagen dirigitmese xvagiations f (agsy pidturei zat i on
si gnal s : I:mC [ el.¢C t ’ [ ke hS. USed to
extract 1 naadiley, nﬁfgﬁ%ﬁékﬁé"c SR RIE!AlY oty Thplt ighals by
processi ngdiffexene|  Fetafditionndn apyides|signaloprecissing Hyqtame syghcas

separat or yitelevisicPdiyseem, HeviAgnthe2@apabilitys bfSafsayiens a Such errors
occur whet her the S|rgnal N rocessing cha i‘le| IS anal.%? or digital. Feedback
from the CFCHBASEY Qthauxiliars) TRAEE s Wil &5 Ay malN Gage: cPughh gl i cui

may be usepicture-athpieturta(PIP)y systemprit. isArdesirdblg tlestdithe k brightpesss
described feYeld f FRE CMHaifPand secondary images are approximately the
same. Video processing systems capable of displaying main and
secondary images may allow individual selection of a number of
different video input signals for display as either the main or
secondary image, making the balancing of image brightness even
25 more difficult.

To prevent black level differences in a multiple input
system it is known to clamp a reference level, such as the black
levels or peaks of the synchronization pulses (“sync tips”) of the
synchronization intervals of all of the video input signals to a

30 common reference level. '

Signal processing errors may occur even though the
video input signals are all clamped to a common reference signal.
For example, if a synchronization signal separator including a level
comparator (“sync slicer”) is used to extract the synchronization

35 components, offsets in the signal processing channel between the
input selection switch and the sync separator will introduce
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4). 197,557 (Tuma et al.). A prior art digital feedback clanmping circuit is
shown in Figure 2. This digital feedback clanp will clanp th@d%b?ﬁff' of
an AlD converter output to a |level determned by a digital conparato
Unfortunately, such known feedback clanmping arrangements are only operatlve
upon a single video input signal. Accordingly, in a mltiple input video
signal processing system the unselected video input signals will not be
clanped to the same DC | evel as the gel ected video input siRGA .87/836uch,

this circerord. @dc%”%?ﬁﬁ@t otéurs UpREher it tspgﬁdleg%ksh%@,m 2 HANnTROR
bri ght ness_vari at| ngurl ng i nput reselection and during sinmultaneous

di spl ay ofn | mges, as previously described. This invention
concerns a vi deo Sl @eatibad:lanﬁbm thiep @ugHuts dfaﬂwgﬂgnil r;ﬁ'bcﬂmiﬁ of operation

f | |, f | d d
of oper at PR, W8PHs, cgmBle Firo R mayL Be hSef T R0 FFaudt “UrgifiEro e T
second 5eémoemceAm gmalogféedbackarcdampr is elesctibed inhdJ. SDcEnteflt dYer at i on.

LT ust rat k@l s5% hgl"ﬁl‘i%e@{ 9.2 Aogfxo"i‘ X%tdﬂi)%lfdlgi’éédﬁﬁr C‘Ef:&hﬂﬁlgy“ em

havi ng mul't'i'pl’e€” vi deo I nput s, essmgk anne sel ectively
clamp a vpuébltl tﬁo@howngrml Flgélil‘ﬁgza ﬂ'ﬂ’é&leﬁlmtﬁl feadbxck elampnaidlll evel or a DC

ref erenceg 1a‘i&¥1§'th@epc’%vﬁr QT b A Bohvetan Bt jo Jed1al processing
channel . Acco vi deo. si gnal | anped to the DC

ref erenced P@\f@?‘“&g ed f‘f‘&’r‘iﬂhhﬁoﬁlﬂaﬁﬁfo%f the signal processing 3 O
channef Qand an unsel[ﬁ{:ﬁoedusatgml sueh ke os¥ 18 fediHae kt hﬂamlp@ﬂgterm ned DC

f I ht t.h ted d
insel ect oA OPEEmINTH Uptes ity SPFA IO AGE 4 UHERS RasPL PGl didflcel o "
10 June 2mozdmgiyaanouadam|¢1plnt}nm1tf vidgo adgmalt processéng nsystemon, there
i s providggl RRRATELHEE GRIBY i &‘gﬁﬂ sflg{i’é‘iEaMﬁOBoE’B@é‘scl?ﬁﬁJe‘dd't89th%” gﬂ?e{ evel

conpar at of qeans for compar rst signal, to a ref eren
and a di gPRGileyehsr theoseleg ‘flﬁﬁod@ﬁ’ﬂhrﬁlﬂﬁﬁa S fghsithirarcircgita second

ref er engeatng bméﬁ' dsf bisdept ilﬂealtobqwgu@dnesafwm@g 1ﬁia@@a|bn$ﬂn sgecond
si gnal bei nﬁé? digijal si gﬁg‘} der| veg from St s tg adj usting
neans resp8 ‘\P@S WRg tLge ngoF“BB} BEPUY said first
si gnal sudisglagt ofiuniaing #nd i PER 1mpsofam@eatommysd¢stribercbt signal is
clanped to said fi r?hlge{ ?ﬂﬁﬁl %t lerns sdau‘q ggj k% |ailgc1 e| ng

0 n

responsive to said |ta I _nmeans ur| a se fode of
oper at i onappmtuﬁahamgd asefﬂ@h@@ﬂgngf operatigap dar t@agmlagsenomputef erence

l'evel ;2@ngignal to a first reference level, a second mode of operation for
clamping a signal derived from the input signal to a second
reference signal and a means for selecting the mode of operation.
Ilustratively, the invention allows a video signal
processing system having multiple video inputs, a video
25 processing channel to selectively clamp a video input signal using
a predetermined DC reference level or a DC reference level
derived from the output signal of the signal processing channel.
Accordingly, a selected video signal can be clamped to the DC
reference level derived from the output of the signal processing
30 channel and an unselected signal can be clamped to the
predetermined DC reference level. Brightness variations are
reduced because the selected and unselected video input signals
are both clamped to DC reference levels.



means for selecting between said first node of operation and said second
node of operation for said adjusting neans. |In accordance wotJuné2eesond
aspect of the invention, there is provided nethod conprising the steps of:
selecting a first or second node of operation; providing an anal og
conparison of a first signal to a fhrst reference level in said first node
of operation; deriving a second sighl fromsaid first signal; providing a
di gital conparison of said second signal to a second reference |evel in
sai d second Irrmorcdan@q)@ﬂthta dirst aspdctr efsthenisvention, thereids ipreyides appdrats si gnal
such tQ% .first signal is clanped to said first reference level in
sai d flrs e of operation responsive to said anal og conpari son and said
second si gnedomr:@riecbramaeds tinclydingl as eralog caniparator smdans Jail comparingda ffisgle of

P el SRS Hecs el Al POGIA S radt RERRY R At o B! oo
signal to a second reference level, sald first S|gna| being an analog signal, said second
signal being a digital signal derived from said first signal;
adjusting means responsive to said analog comparator means for adjusting said
first signal such that during a first mode of operation said first signal is clamped to said
first reference level , said adjusting means being responsive to said digital comparator
means during a second mode of operation such that said second signal is clamped to said
second reference level; and
means for selecting between said first mode of operation and said second mode of
operation for said adjusting means.

In accordance with a second aspect of the invention, there is provided method
comprising the steps of:

selecting a first or second mode of operation;

providing an analog comparison of a first signal to a first reference level in said first
mode of operation;

deriving a second signal from said first signal;

providing a digital comparison of said second signal to a second reference level in
said second mode of operation; and

responsively adjusting said first signal such that said first signal is clamped to said
first reference level in said first mode of operation responsive to said analog comparison
and said second signal is clamped to said second reference in said second mode of
dperation responsive to digital comparison.

The invention will be described with reference to the accompanying Drawing, in
which:



3 RCA 87,836 Figure 1 shows a nultiple video input television system

i'ncl udi ng signal clanping apparatus enbodying the inventionQ JomgR063 2 shows
a prior art signal clanping apparatus 5 which is enployed as part of an
enbodi ment of the invention in accordance with another aspect of the

I nvention; Figure 3 shows a multiple video input tel evision system

i ncl udi ng signal clanping apparatus enbodyi ng the invention; and 10 Figure
4 shows an AID converter circuit suitable for use with the P@AVBQJ&ﬂﬁ
systems of Figures |Figwe3l khéwsraf andtiple dddegnidputs televisienvar i ous

Vi deo s gfﬁﬁ'i%lﬁ*geé?@fﬁ@? b Wl@i’ﬂf%eﬁﬁﬁéﬂs‘\%?e@@broa?/ﬂeé°f1’§ Teystem

i ncl udes Nnweadbonhputs) al t hough only two) 101 and 201, of the N inputs

Coupl 60 by respect | VoGS 2 ?@?‘?’Sc “BROFSR, St %@@*8‘ STERERSS, Toh 0o,

Capaci t o swhichiia amployedicas pesh&ft rneembogdiment defs thgzlrmmtmm ir02. The
capaci tor f¥Rdand® MRBthl Ahothék %ﬁ%eé‘f %FQHE' ﬁfbéxﬁldrf‘speﬁ ive clanping
vel s sigpnal's present at the

circuits for controlljng t

respective capacitor kﬂﬂfﬁua ﬁ’i[i)c\¥§ aEP'BPrE‘R!% ﬁ‘dﬁoaﬁbp%éelééfhﬁippse portions
of cl anpi r@sttemcqm:h:dmg dalandadping 2apparares t embodyihfe tiid anpi ng
circuitry used {0 cont the DC | evel for the CV2 input signal is shown as
200 in Fi g'ﬁ‘rvg lon1’hea"t eI eV| sion systemof Figure 1 includes a main picture
processi@g channel aKigurep#csbhowsi anpAdDuconyertey gircni¢ssuitaplenfomel . When

a video i | | t r Cﬁﬁf Ep t he sel ected video
signal is anv%letg g'le tﬁle@ﬁ*ﬁﬁ §%tgarrgkl;igpf‘%euqeg £ ref erence |evel

deri ved from t he sel Bikeref ﬂfﬁ!‘@es PESedn; Gh%a%aflé@'éﬁ Biagwwes seafepy t he
Pl P procesg fHe CSaRBCbr Sinffart Qlélﬁgﬁgse offsets due to the processing.

5 the Pi P processi ngREFEIME (O FISHSE fevbivigro: AEtahdainseruag, FIstyi gnal
i s cl anp§dillusteati¥elyeheteloeizionvsystenshindlates UNseddeat inputd, June 2003 4
N 3T SSOuRRACER |yl IBYCBR SN ! N Sl oM iDISBIEEDL
400, respoR¥vand seconthtC¥2 somywwiter yid mallap!l?\ﬁégpalsoam iooppded by the S
N video i npidpedtiveotapdcitods @r2had €2 8 Fwitth CIOV Y to 4$WitchN400.
Capacitors C1 and C2 include respective output nodes 102 and
20 202. The capacitor output nodes 102 and 202 are coupled to
respective clamping circuits for controlling the DC levels of the
signals present at the respective capacitor output nodes. Elements
100 and 200 comprise portions of clamping circuits for CV1 and
Cva.
25 A portion of the clamping circuitry used to control the DC level
for the CV2 input signal is shown as 200 in Figure 1.
The television system of Figure 1 includes a main
picture processing channel and a picture-in-picture (PIP)
processing channel. When a video input signal is selected for PIP
30 processing, the selected video signal is clamped by the clamping
arrangement to a DC reference level derived from the selected
input signal after it has been processed by the PIP processing
channel so as to reduce offsets due to the processing. However,
even when a video input signal is not selected for processing by
35 the PIP processing channel, the DC level of the unselected video
signal is clamped to a DC reference level such that subsequent



Al D converter 410 converts the selected input video signal into an 8-bit
data'streamwhich is presented to a conb filter 420 for prooosss g3 nt o
separate digital |um nance DYM and chrom nance DCM data streans. The
digital |um nance DYM and chrom nance 10 DCM data streans are converted
into respective anal og | um nance AYM and chrom nance ACM signals by

respective digital to analog convertets 430 and 440. The maRrC‘q?z
| um nance @&? I AP s h rst pair
of input tse%;rén% na s&(‘;ftﬁg1 gWI tchfég% bﬁﬂ @ﬁa{e‘g}lb’ pr OCESSI ng ch i ncl udes

a switch Jexdgh ﬁmngwetmma controller 3S0) for selectively coupling one
of the N video i nputTﬁégﬂfﬂlﬁﬁ Icq;ﬁnhg} CihGIﬁd%'s QOQWARIdHL4oL0- The AID

converter 310 converts the 8-bit data stream

which i s ReSBERSE & & cRgTalier évf&naﬁoorpﬁ%l@sgysfy (SHBITE POt athe o

di gi t al Slmp&tclﬁmlinﬁ@@s@fﬁs DSPaﬁZQnal%grﬁsnﬁgﬁalledmei'm 470! r qifeer 350 for
pr ocessi ng e di |ttal B‘? ? mlrea r.Q Ufegaegcg{tal | um nance
data st re 503 st t%ﬁnvceﬁ briftHah 40P %r%@n?ﬁt i ve of
t he second@byt alatanstireammeadrch Tise ppefeted teeduoamb hfilter 2420 farhe i mage 2 5
repr esent u Vi s by
Gelers g, phobbebil SA6P Waatare, BRAC DuBllaR00 BYMESR! HESHIAALS O
and chr om R&Medatap streamsst rBagredigitel durmaaneej DY ard pehwominancel og

| um na n al [ o] | nal og
convertrlg?s Q ang&r?}rt%w?ﬁ% &% %ﬁkggal%tgifeﬁﬁnance éﬁpgg Jiﬁméo%eﬁance
ACP signal@ ephrqipinange; Signals phy rrespectine:t leéﬁah tﬁ’alagalﬁg swi tch
S00. ISWI tcéb:ﬁ?ﬁtersewon@m}/eamw C qhier thg:( ﬁﬂﬁﬁb nﬁﬁﬁham I&Y%A mn lmodte
couples o e nmain 0 m nan a ro nce na s to a
| um nance %m §%§'ag§ cﬁ?gs@’cﬁn QBBPPGHQOI ﬁﬁl nB&s P AP

processed temmmalsr olf ahswitoht 686t , sharpness and bri ght ness propertles of
the picgtare. The 1 u 2 ngn g

dermdulla ed to rodu?eérg?é@egs@cg}@épdﬁg lfae@sB-aYggl h 30 |ffer ence
signal s an@sypegle@séq & casrel @ﬂ 50 for selectivelyrepunling mngoaf thes of the
pl cture TNevmwQﬁped si l@aﬁbcﬁnshﬂﬂ@l Yoadiglﬂahec@nve?ferdsmer%ée signal s

700 whu ch g&ﬁpgpgrggﬁfigu V%(Pn\{%gs O tg}%ﬁn%l %SBSPBHE‘? g@%lé%ﬁ'bd“ ver’

di spl ay dedataesfié@m Wwhichhid csemrlotma/edlguatcsignwl Iprocessdro@SRYing in a

chr o EfcR2Gtd, ‘@# 1y %%#ﬁ?ﬁt%éﬁ?hﬁ THE S99 320 W Ep0hsves 8 v g o
pr edet er ni thed conitrd Im 360t her progessingethriddigitabt video datrstegagmato
processed f%&d?:e Bl Eliacmm&&hewls&ew PYRYAH a5 dg ﬁ&P' ! p' cture

within the er mal cture ay devi ge 800. 15 100
Atieam DGR IepERenatiie @ b Seoadary A F8 and

recei ves & h
a sel ecti osmallgirahgé!SETABCDSP B20Sreduces! the sizeof 2he imageves a reference

" EQ?LﬁAﬁPP;Rg edﬁé?%%“ﬁé%%ﬁlﬁ%y Jitiontd' hd Mﬁyiﬁ?ﬁﬁ? PSR rofer
2 0 primar$igpa mhyl aiqbetimg) pixielsc end :hlms ofthesel cxoopenentsi niThe . The
respecti veq {sé{ E}?Pqﬁ?ﬁp it g@FCb@iP_(ﬁﬁ I2§a EmQCaYé)' t age

| evel s. The eve ferent_vo sources or a
common vol e%eersedrugo Tﬁ@%#vﬁos@laéﬁgthgmmtAVE ra@fdem oMiBARCR S

CLAVP_REF1A@P sighald Ay re¥pettive idigial abl afdl %oﬁ'véi*ﬂewGM(PVﬁids f ox
respectsﬂie %hde SI %&ﬁ |c ar, e not sggect for ocesghﬁg eé’ PRI P vi deo
proces 38an el otgc uinanes Ay Enand X & Sthe PIP
vi deo pr oceﬁalthen cmrpletl to 4 hecondnpaier pf enpudluemunalihoﬁ sSvifcls vH0OG.h
control signal is degyet $00 redPodst¥®o Wntibile? 386" oftrating in a

“main” mode, couples only the main analog luminance AYM and

chrominance ACM signals to a luminance and chrominance

35 processor 600. The luminance signal is processed to control the
contrast, sharpness and brightness properties of the picture. The



an AID converter 310 to a digital word representing a DC signal reference
| evel’, e.g., corresponding to the sync tip level. The purpé¢8dums 2008 switch
control si gnal ADC FB is to establish the clanping | evel for a video signal
which is selected for processing 3 5 by the PIP video processing channel .
9 0 June 2003 6 RCA 87,836 The selection signal USE_ADC FB is produced by
controller 350. The construction of controller 350 is not critical to the
invention; it nmay conprise a mcroprdcessor or mcrocontrol REEIACRT®IG . 2@

state ”aC'Eﬁ?SnuFlngggbéggﬁhl 9§ 3demBahfated" & t;}maﬁc@nre%pﬂﬂg &&9{“@01'

circuit. Confr SO | ncor por.a user renot e
control i rng Br¥ngel qlb@ RECTIOSO SHERALS t4nd (Rreeesssd é@eﬁi@ntﬁ‘@in the first

(unsel ect estélumﬂﬁl IfndiSgst pRopeRss IJTPRS pietere. arTh@OBré@és%aed for

Pode s uduatingnce signdl, ?@gﬁvﬁ%ﬁ%&&gd 3%3?:'%32&1 PR Gk B ° oY
node IS u e

IUnsel egtsfachreodeupml tol ant fedt %@Cieté%ﬂmnmdxf xDYor F‘dfmtﬁ’t | 780 y) al I OPI c
ow an | ef e el ection _signa n
the 11T usPhfony saftigy High %ﬁﬁﬁg%.%aﬁ GTaa R8BS sl hopa . The
sync-ti p diaplayladevicel 808s coupl i ng capacitor Cl, conparator 120, switch
140, switch 150, cur$§,nfchs%d:efe%gﬁfmd &790115%11%#35)0% ]‘%Ov\ﬂax al so

i nclude an_opti onal owp ch will
be descri bRIP3f mode,hadduionallysonplen the PR analeg: hpnmamp MYPis 2 0

101 of o cud HtoHARARLEIACR BiBAAR ROPAITaED and chEoRIBabdl ' hor 1 zont
a

synchr oni A% t‘?&eﬁiﬁg’ @?}:\ cb‘r%a?l PEleéP’FﬁlﬁdJsI@ oty Qfogﬁ? i &1 oHHgse

excur si gnsmh ahad \thevgﬂiem rségnals procéssedwbiyt charPHES cbk\ﬁn neh&snellhe D|C

restored aqr vj deo nal V term na

102 of ¢ ndscaiPIRYey 4 H S%ﬁﬂ@?vélai%l%s tohih 208 bty "1%' ?ﬂ§¢ﬁf§o§

capaci t or thel displayudewice BCh i nverting input termnal of conparat or 120.

A 3 0 regerence pot e@u@g %@OI\PGGQRFQS laS péﬂ&d a@ @pdgwg{gppg al Nput

termi naI of corrparator rator gener es .a out put

si gnal whiS¥itel antegl; signgl AR tigp s1gnM UsE_ARCFRL si gnal
is |ess tk&mﬁlﬂg’P  JRenp 200 &@de’ﬁzeyed )tef&gﬁbcb Vsigﬂ&lefCEAMBnREFZ;'d@ of the

video si gnal Witck conEiroqlr gflgtnee{l which T8 'Atlxp—same as ADC_FB and a selection
signal USE_ADC_FB2. The remainder of the description will refer
20 primarily to clamp 100, since clamps 100 and 200 are similar.
The respective reference signals CLAMP_REF1 and
CLAMP_REF2 are DC voltage levels. These voltage levels may be
from different voltage sources or a common voltage source. The
purpose of the respective reference signals CLAMP_REF1 and
25 CLAMP_REF2 is to establish the clamping levels for respective
video signals which are not selected for processing by PIP video
processing channel.
The switch control signal ADC_FB is produced by the
PIP video processing channel in the exemplary embodiment. This
30 switch control signal is derived, e.g., by comparing the output of
an A/D converter 310 to a digital word representing a DC signal
reference level, e.g., corresponding to the sync tip level. The
purpose of the switch control signal ADC_FB is to establish the
clamping level for a video signal which is selected for processing
35 by the PIP video processing channel.



10 June 2003 7 RCA 87,836 in the non-sel ected node (USE_ADC FB=0), the
bi | evel output of conparator 120 is coupled to swtch 150 Viﬁﬁﬁ@bﬁa 140.
Switch 150 closes in response to a relatively positive | evel outpu ?rom
conparat or 120. Wen switch 150 cl oses a constant current 5 from current
source 1d0 is coupled to termnal 102 of capacitor Cl. The current begins
to charge capacitor Cl such that DC v t§>Itage | evel of the SI naI at term nal
102 increases. As the DC | evel of the signal at term nal AcBEBXE, the
DC | evel of the VI deThei splectionHignal iISE_hADGthlsngrodqmd by conpar at or

120 al so t v [
conpar atorlc% excee gs’ trﬁgci(ﬁﬁ%&gl& 2pd ﬁeﬁ ﬁ]%%n:gn\@éﬁ tél}gtbéepp
conpar at orthepanvenidon; | iéymayo posprise ghamlgr@mpaemrbpr ctmpmcmntrol @0 WI N

becore rel grbyie! ¥ REgat ma%hntéﬂ 2 é&hﬁtﬂat%ﬂatnkglb' YitchitV 6t se
switch 150 to open, 15 t Us/ e%%ép )?ag rent source 16 from er m nal
102. At 2 HeentrolCiigiit.en 0515 ler 89 COEPOsiate i rufer it tor C 1

such t hat &g. | egnlotef congoli ﬁl@mﬁsl)gnal at term nal 102 decreases. Current
source 170 i's coupl egzllto teiﬁb ]@f(?na}f‘é si nks cu(gereni {)e.%t 1 m\) from
dy Yo 1y® fodesy of PRELAtians § negative

the capacitor Cl ten
potential . fl'n'dte(nmeiecﬂe@omnde WmsadsmOeelamtpttmtplum swhichmagteesonot | ock up

operat oo SIGHEA TP prtiFesl®by; @%Bﬁsﬁ” cYitifo  pREusbiny HARBEF and 3P
| evel of Ot $ascongk ésdmtedbom@@pa nagd Hericlampsinpnts ewdhick dateo delectst ADC

FB=1 4 t | t h. 150.
Sur nz} tﬁ‘é\fdrcg’rlgt ?r&&!&@i@%e 'Eﬁts‘é'l@df@dcﬁfﬁdeo anﬁ' 9@&&%53@( eSW C

second c ntro t he si gnal
ADC FB is HmiRe %bcfﬁpe@&wp %I asl@gien %Oa&]dogyhaﬁght vei |t e

bypassed. USEYADOUFBI refenct M&n@i dal.i ved by conparing 3 0 the
out put of A/ D conv word r resent I n

er 310t 0
reference |evel. DChFBttt (lﬂugga&e @ggp“gFBha MRBE CHERL t@ vtﬁet her or
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is coupled to an inverting input terrninal of comparator 120. A
30 reference potential CLAMP_REF1 is applied to a non-inverting
input terminal of comparator 120. Comparator 120 generates a
bilevel output signal which is relatively positive when the
amplitude of the video signal is less than CLAMP_REF1 and
relatively negative when the amplitude of the video signal is

35 greater than CLAMP_REFI.




The video signal fromthe output termnal 102 of 2 0 capacitor ClL nmay be
coupl'ed to conparator 120 via an optional |ow pass filter (QBe20ee LPF is
used when the input video signal is a conposite video signal containing
bot h | um nance and chrom nance conponents. \Wen used, the LPF nay conpri se,
e.g., a series resistor and a shunt capacitor. The 3dB frequency rolloff 2
5 point of the LPF should be selectedyto pass horizontal sy ogéz%%g

pul ses while attenuatl ng noi se and the hi gher frequency co nes, t he
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0O Referri nhtﬁit ﬁtbé’f%%&f\g&aﬁl‘ 1(>:2(§jn\e/igrt@‘t)al'rrqﬂ(t;'larcwstwiﬁclll PS’(D”%ipI %}fvté al oq?g wth
conpar at or h A aﬁ&‘P%‘é ¥R gEeSPengRto A & ]AWE%/ rBedfiyedlevel nputpitanpi ng

gll (r) ZUItT (efrextx)x dﬂrﬁﬁ@ialﬁf)?)l{%@x S\Wh@ht S@Pchi 1500 o hOcaﬁstAhlp ﬂﬁ%&fﬁf th EE)
converter nverts e an Igna

into 3 gseafoé%lqw ent §oyreq 1§, ¢ t%%ﬁ?ﬂ&%‘ing@ Of FARAGHOL; i t a

wor ds cor r€$pofdiengurrent clsgxins i toe chargel eapaditdrh €lasatlhghat @G voltdgdune

frequency 16YeR 8 Q@%ﬁiﬂ@%ﬁﬁ&ﬂ%&@? i D @@t BB ey

Al D converther signalsat termhinial d1Q2 tiacredsgnalth® RCAlewd 0f thoupided to a
di gi tal S|§1 ghlpc{ Yo %ﬁ i(@l&&)ﬁﬂgd fj Fbgudg ratg}a}’@%c%r% rol signal
in

ADC FB ° erl cou MPED t o
corrparalt@rm%@ﬁlse,& Wé’fﬂnn @ eVideoc signal ¢ thﬂ_OIBVﬁﬁ‘}ng)em%eﬁﬂf ed between Al D

converter cgf a?dl@rcmaé)éﬂe@ﬂs?’ﬁﬁ fGIr.AM‘P RE@@F@&I' acYhéefod L bel ow.
Chr onm nance noﬁch filter 310B na to sﬁrlg 8\A/ﬁ¥ cht om,nance
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machi nes, sors§ Ps), etc ADD converter circuit
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operation of the second control loop, the switch control s1gnal
ADC_FB is used to directly control switch 150 and comparator 120
is bypassed. Clamp control signal ADC_FB is derived by comparing
30 the output of A/D converter 310 to a digital word representing a
-40 IRE reference level. ADC_FB is also a bilevel signal which
indicates whether or not the output level of A/D converter 310
exceeds the -40 IRE clamping level.
Assuming that the instantaneous video signal applied
35 to comparator 360 contains amplitude levels below -40 IRE

(representing the “blacker-than-black” level of the tip of a



10 June 2003 10 . RCA 87,836 clanped to a brightness |level directly related
to the operating range of A/D converter 310A. As such, whenpanngnsesect ed
video input is selected for video processing, there will be little (if any)
undesirabl e i mage brightness variations. 5 Wen an input video signal is
not selected for processing, the inventive clanping arrangenent clanps the
unsel ected video signal to a DC voltage | evel. Wen the unsel ected video

i nput i s subsequently selected for pr®cessing, the inventi vRCAaBT, 836
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processi ngrelatively aiegatiyer signalt eills waunsen switchi §00ete ppeni dberdgbyr switch
sel ectabl e : ' | t1pyor t k N3
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signal s of CUHent iPUsCe L vwill cbegin, @, discharge, capaciior €l csueh dhato a
feedback sspct Gfoledie JevelaofltAe Sighaliat ReMindl 102, sarid>3herefore the DC
controll er, 350. f eedback s ch and copgparator circuit, 900 includes a
2l of 15 i

first compiVeloff the W °c6‘rﬁ5‘§m Agcreaseyut s&FCPﬂé cRRtrol 80P hyerter to
a digital operhtesproedampnghe 4Minivkuanampkacdendevehdr shervideo conpari ng
th 10 J 3 1 7 tput of the PIP AID t t

e \Aogi;%raiot% tﬂe _4W01e§ég out put o e converter to a

digital present | Each of the conparator circuits operate

in the manner previ oddiey Videe rsigaal irem thepewtputotersripal AW ofs0 and each
Coreer SO cRpRSheCE typae I thpnter Tu0 echnchpfon: -
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USE_ADC_FB3, set$es ARGistar amdd ausiumDcapaeiton r ddisoddB tfsequenayoirolofBs0. The
P ooa R PR AR e e urplaichonzomats o1, 112 T 1 o
PI P anal og SYBCHQIZE comses { while attgnugting noise” and the higher
frequency components of the active video signal including burst.
In addition, the series resistor in the LPF should be sufficiently
large to preclude loading of terminal 102.
30 Referring to Figure 4, A/D converter circuit 310 is
depicted along with comparator 360. An analog video signal
A_CLAMPED received from a clamping circuit (e.g., clamp 100 via
switch 300) is coupled to an A/D converter 310A. The A/D
converter 310A converts the analog video signal A_CLAMPED into
35 a digital video signal D_CLAMPED comprising a series of digital
words corresponding to respective samples of the analog video




The invention bas been described in terns of conventional video signals

i ncl udi ng hori zontal synchronizing conponents, however, it 180ond B0dse
appreciated that it is applicable 2 0 to any signals having, e.g., pulsed
interval s) the anplitude of which bears sone relationship to the DC
reference value of the signal. It wll be apparent to those skilled in the
art, that although the invention has been described in terns of speC|fic 2
5 exanpl es, nodifications and changed) nay be made to the di RgtRS8Y 83
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channel 3§ sFiguirki tpd, it is also appl I cabl e Wnen an anal og signal processing
channel is utilized. Alt is, therefor stoqd, that the 3 5
appended cl ains are pI‘ﬂ‘BRd‘é%mFBI Iﬁf@ﬁ éﬁcgﬁgl 1 HVSﬁ byeupling Jgﬁl |y

fl ow fromdigétal ondgonmgndbﬁrChWMBEDldoeamuphmtor 3600 JAne 2003 12 C ai ns:
1. Apparat | C onpar at or
nmeans for %Iﬁfﬁﬁ’g‘?'i%ﬁé Hg oh I.His%% a-fi rsﬁhgg#ggeﬁgw%lﬁe‘g/ nd a digital
conpar at orcanertert cﬁ“lQrbrrpadl ngmp&‘et&rn@@i doual theo reasensrdiscussadence | evel ,
sai d Tirgipaibonal ChzbRAnMc TRIER ﬁl@?adsmBaFﬁysgeOﬂ@e&'W@&r@%a

di gl t al romsald first usti,n res¥0n3| ve

n‘g{]al derive
to said ardMOIINIRSE: SOBIPARSINE W&ena(ﬂp%s Igi&‘lséﬁl@eq $1£!131;| gnal such that
during a fbr SLAMBEDI copesiaki botls duthihnfeé aidirshrohfinghééped to said first

f I I d b d d I
Compar at orcqrbaREeRf | noCantarat AI0E semaRthes: iy Wl (88 SeBalec one
si gnal is DL &hAMBREDsto c stgnaidrepeé&amm\ae ladv the -dOdREalevel,oas sel ecti ng
bet ""eegl §§x‘év§66§lg %9@18%%% %Iﬂ”b@”%gﬁ%‘cf’até&cﬁfdt@@e sRin@pPgpati on for

said a i 'ng arat us conprising anal og

to digi talth@ombrﬁléﬁ optinnak cthgmmane@ ofch SdOhand grmparater s36@ first

si gnal . défdwlmwsmt qi@llm emt@dnb aadvéﬁé@t of! enrehit s
conposi te |deo s

signal is F' b ﬂ&onﬁc&‘é 1g1 Of CI EI%ESﬁgeIﬁsﬁﬁ dﬁI?eI ZI n
said first si gnal | sThechodrfvettsieomumallo Gnclﬁﬂesawpmsastus of claimb5
hegat VO dalider; BiekBHE_ 106, D¥oribRl Caimben o SBclR-cofiired’ | cve) ™"
r epr esent stesistorsnalthoughby the cﬁnlb'heeSts)@trSnﬁmnv&tee)tonréVdrn of said second
signal.  connected), bottom (ground connected), R1, R8, R24 and R256
resistors. The upper and lower conversion range of A/D converter
310A is set by the voltage reference taps at the top and bottom
25 resistors. The remaining resistors determine the discrete
reference voltage steps used by A/D converter 310A to convert
the analog video signal A_CLAMPED into the digital video signal
D_CLAMPED.
The signal CLAMP_REF is derived from the voltage
30 level at ladder resistor R8 via a buffer amplifier 310D. This
voltage corresponds to the appropriate reference level for the
sync tip of the video signal A_CLAMPED. The CLAMP_REF signal
may be provided to each of the clamp circuits to replace the
reference signals CLAMP_REF1, CLAMP_REF2 . . . CLAMP_REFN. By
35 using CLAMP_REF as the unselected mode reference level, the
unselected input video signals CV1 and CV2 through CVN are
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conprises: charging neans for increasing a DC | evel of sai dofuie206 gnal
responsive to a first output level fromsaid conparison neans; and

di schargi ng neans for decreasing said DC | evel of said first signal
responsive to a second output |evel fromsaid conparison neans. 8. The
apparatus of claim7 wherein said first signal is coupled to said anal og
conpar ator by a | ow pass filer circul©. 9. Method conpri si ng{@}qegstg{p@ of :
sel ecting glaniped aswgﬂftf.@wele% 1%?5@&*%1@@%%1?@ 8Perafiig09
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previously clamped to a DC level approximating the level required
for the selected video signal. As previously discussed, this

15 approximation may be improved by using an inactive mode
clamping level derived from the ladder network of the A/D
converter in the selected channel.

Referring to Figure 3, a video signal processing system

similar to the system of Figure 1 is shown. The television system

20 of Figure 3 includes N video inputs, although only three, 101, 201
and 301, of the N inputs are shown. First composite video input
signal CV1 is clamped by CLAMPI1, which includes capacitor C1
and (not shown) comparator 120, switch 140, switch 150, and
current sources 160 and 170. Second composite video input signal

25 CV2 is clamped by CLAMP2, which includes capacitor C2. Third
composite video input signal CV3 is clamped by CLAMP3, which
includes capacitor C3. Unlike the video signal processing system
of Figure 1, the system of Figure 3 provides for switch selectable
feedback to the clamp circuits from either the main A/D converter

30 circuit 410 or the PIP A/D converter circuit 310.

The output signals of the two A/D converter circuits

310 and 410 are coupled to a feedback switch and comparator
circuit 900 which is responsive to controller 350. The feedback
switch and comparator circuit 900 includes a first comparator for

35 comparing the output of the main A/D converter to a digital word
representing -40 IRE and a second comparator for comparing the
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' ()- g/ ! of #Rdg QM!@)Optsam% the manner
prevmusly described with respect to comparator 360 and each
comparator produces a respective output signal. The feedback

5 switch and comparator circuit 900 also includes a switching
network which controllably couples the output of either
comparator to any of the three clamp circuits CLAMP1-CLAMP3 as
clamping switch control signals ADC_FB1, ADC_FB2 or ADC_FB3

~ respectively. In addition, feedback switch and comparator

10 network 900 provides the three respective clamp selection signals
USE_ADC_FB1, USE_ADC_FB2 and USE_ADC_FB3 in response to
controller 350. .

The video signal processing system of Figure 3 allows

clamping of the main and PIP input video signals to levels
15 determined by the respective main and PIP analog to digital
converter circuits.

The invention has been described in terms of
conventional video signals including horizontal synchronizing
components, however, it should be appreciated that it is applicable

20 to any signals having, e.g., pulsed intervals, the amplitude of
which bears some relationship to the DC reference value of the
signal.

It will be apparent to those skilled in the art, that
although the invention has been described in terms of specific

25 examples, modifications and changes may be made to the
disclosed embodiments without departing from the essence of the
invention. For example, although the invention has been
described in terms of certain types of video signals such as
composite video signals, it is also applicable when other types of

30 video signals, such as component video signals, are processed. In
addition, although the invention has been described with
reference to an embodiment in which a digital processing channel
is utilized, it is also applicable when an analog signal processing
channel is utilized. It is, therefore, to be understood, that the

35 appended claims are intended to cover all modifications which
naturally flow from the foregoing description and examples.
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to said dlgltal comparator means during a second mode of
operation such that said second signal is clamped to said
second reference level; and

means for selecting between said first mode of
operation and said second mode of operation for said
adjusting means.

2. The apparatus of claim 1 further comprising
analog to digital converter means for deriving said second
signal from said first signal.

3. The apparatus of claim 1 wherein said first
signal is a composite video signal.

4. The apparatus of claim 1 wherein said first
signal is a component video signal.

5. The apparatus of claim 2 wherein said first
signal is a composite video signal.

6. The apparatus of claim 5 wherein said first
reference level represents the nominal level of the most
negative excursion of said first signal and said second
reference level represents the nominal 1level of the most
negative excursion of said second signal.
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signal is coupled to said analog comparator by a low pass

filer circuit.

9. Method comprising the steps of:

selecting a first or second mode of operation;

providing an analog comparison of a first signal to
a first reference level in said first mode of operation:;

deriving a second signal from said first signal;

providing a digital comparison of said second
signal to a second reference level in said second mode of
operation; and

responsively adjusting said first signal such that
said first signal is clamped to said first reference level in
said first mode of operation responsive to said analog
comparison and said second signal is clamped to said second
reference 1in said second mode of operation responsive to
digital comparison.
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