;, WKe3e0"z0[ L\ 6&Tz; =28 April 2003 '166166" CATHODE RAY TUBE DRI VER W TH
I'NPUT BLACK TRACKI NG PROVI SI ON The invention concerns a driver_ for a
cat hode ray tube (CRT) as may be enployed in a t el evi si oR8AREEAMEr or ot her
vi deo dlsplay system wi th provisions for inhibiting perfornmné®®fegradation
due to CRT power supply loading. In video display systens utilizi
cat hode ray tube (CRT) as the display device) a video outmml\um “”M @
stage is enployed to anplify relatlveiy | ow | evel video s to
produce relatively high |level video signals suitable for direct application
to the CRT. ThaAk 8 & ¢l XU 5 dr G0 26 A

LD} ) , DRIVER WITT] FJINEL - 1 RACKING
representati v 0 € o gprooaced i mage)
and are coupled to respectlve cat /s A e CRT. H gh supply voltages are
coupled to the anode and various grids of the CRT fromrespective high

vol tage power suppli qhe ﬁ@chh%n%@ﬁ@&ﬁs'@‘kﬁiv&f féth% Eﬁﬂ{o@éuf‘a%d thpdge tends
t oward V\hlt(g#b,lr.he currents wnfr

) B ChE % l f%vs&# L \s}ﬂﬁ% (imcrease
and in.extr c 33 03y 8)'8% bt IFFE ﬁ‘ﬁ? W’? ad ®3 0 decrease
in anplituddsplay" systept : with Pﬁ@VlISmrtSerfOrrat}lheb!@m tpesfermanset | evel of the
CRT to i ncrispeeddtisiiduento ICERTh web Supplyd@badingl n Idavidepodispiys of the

bower sﬁpéﬂy‘éi ol ifiding, £l aﬁﬁﬁ @faf‘ﬂé A8, %?ﬁpﬁ%% fver)  edeh
suppl i es aredeapenmu\!feor Aimmresteagtwep et teopmplify redativelysiowt ed in
Figure 1. '[Ekel fvitded ﬁgmeswfasttmwwhdﬁkélaﬁwe@n high lavel kided (B) channels

of a video g?ﬁﬂsay g&lﬁ{ﬂ Caﬁleecel’@mﬁga&oﬁl Q)ulill&nJCRfl n‘ﬁxct Hfggewv%? channel is

are substan scribed in
det ai | . Thevw@pappmtysmmla éNBlcaﬂéfdaWoFéBf%SPQFPéW%m ched-sstfe‘@e@ased at the

out put of pbhreaﬁpm;fdnentslw thies reprioduted dningedranderard 26upled! tohe resul t ant

e Fespect 5%”‘919" : ea“i sopf e CRT ¥ “ﬁ%ﬁ? ?’?’@%‘E&QQ‘ geatcg[ hode 18
recei ves a ‘fmsag@ﬂs\/‘?f SRR ,&“88 second or

screen gri dvGB)ga pmmmrsupph&t f Asuthegraiverdgt) lawed of chemmprebrosdd f ocus
grid F2 receghy ereﬁequwedr Wiate, VeleY c'i]h%ﬁ?{ di‘QWnaQ?o?nf tHE Y qg@pectl ve

out puts of a e, sect | on ril 2003 22. AV

Col Pate It Saliafe supplanoinersrss; hadr ia certiome ABERRBEHEE BRY P vol t age
section 22. nivevef therhighnyoltages KPNiearearsi in amspdmdendr Qzlmopfhect ed in a

cascode- anplyiyel BitterOfial gb'itﬁsb' cﬂ_ﬁéffo!&vﬁﬂtofofheommo' fricegasdOR is coupl ed
to the base of éranm 8 ﬁf‘ﬁ"téﬁ evo eVEFls coupled to the

emtter of CPHERE:H; ?5 AMREE vol t age +VvCC
is coupled to the basé (Sbllltm&mﬁ@sﬁmr alz}zve ﬂwnbﬂ wpble!@flsttoanm stor @ is

coupl ?d to @ngslayChigh Poleaiey poate: rtae @ppties itk ofuffidiend custeayn si npl ybag a
resi stor - escr| e
bel ow. The (lzﬂ-al)nldﬁ@g ?aéﬁ?bsip?éﬁm S %g @g&g P?‘Sﬁwg Qfﬁ%@tﬁ‘éﬁ a resistor
14R to cat hdaerel gRst Afchﬂf‘érSQ,lﬁﬁiQm isoil ‘&Sfﬁt%d d&uﬁpﬂﬂbet ween the junction
of Io?d Rl_ and resi stqrheRﬁnandtagbgrtﬁ‘l u%rmmm) ,_greea c@) ahd tbl&NE(lB)ﬁf CRtT 18k
is a functi e n e networ
i ncl udi ng reéshagli%{s é&é gé%ﬁgg Y@ argr%vo%cf?ﬁn éﬂg Cﬁch
possibility &e threel @benm Sd@paisubsmnuauy qusaﬂpabngnbf thﬁerqdnage duri ng
hi ?E Sver agsctmmburveul e deboritees in adetuil) | 'mevvf&leu%lgl toweldveDeed easi ng .
cat hode vo e i mage an
i ncreasi ng cagéodeg\glﬁfﬁgg%% Eér)rdeﬂsr%i[ﬁ%‘! 2 &‘Q t Sf'f'q?éa,rﬁ‘g c%e s" of the
i mage. The b&ekn deramplifiedabls 5 @?‘Il 2R3 Fﬁ'@)rﬁf‘ﬁl Eﬁf“ nt é'ﬁlsatg’é&
i ncreases aslevik radevﬁge silgnahlisacoluplml thmghasasstswrarldRV\m tae The
vol t ages sup{:g é)cﬁﬂ\%‘a ﬁg Rh 18t bgngl dfol t age

nts

network 22 te crease at re curr

cat hode volt‘é %r trGCF’é’ﬁﬁlqﬂ SHBHEX r?i?gf'hr c"ﬁ%etﬂﬁ’p&t%&f | evel
of CRT 18 t oA commse sgoond aursscrdeu lgrid €&, mfcdmmonnﬁm fosugegrididilker) with
a resul ting hﬁ&sa%xﬂﬁm' Amymse&a rﬁflﬁ Gecétve Pt ueeﬁearemiwe drop
whi ch decrea%bgjvt he e Vo g1 U‘E ‘ ases. The .
vol t age drop & YPUABE BV FEP E't‘}f)? ‘F@PBS‘WB nda 1”8 ‘a$%é°f>888ct| on in
anplitude (or "slunp") of the high voltages supplied by high voltage
network 22 and therefore inhibits the loss of detail in dark areas as the
aver age pi cture | evel increases. Thus) resistor RS can be tho

providing a "black tracking"” function ' which operates by redgw\@aﬂ@mﬂm\m
effective supply vol tage of B+ voltage supply 24 with increas eam
current. Capacitor CSis *162162*




3 28 April 2003 required to renove the AC conponent at the effective supply
voltage termnal at the junction of resistors RS and RL. Wile the network
i ncl uding resistor RS and capacitor CS performs its inter28drii200ti on
satisfactorily, it does have certain drawbacks. The value of resistor RS
has to be relatively large for the intended conpensation function. However,
as a consequence, the "head-roont of the driver , i.e., the anplitude range
of the output signal of the driver, i3 restricted. In addition, since the

B+ vol t age |s relatively high (e.g., +220 volts), the &hysmal si ze of
capaci t of2CSA ¥ermhigh Vé\l@ﬂ°f'ér°%ﬂfﬂp¢ teadnadict Aneb GRT ukss frophe pr esent
i nventi omomrdes:pwtnoﬂbaﬁgh voltag&:q@aubnom of the desired problemand, in

part, ![n prov![ di nqu.W%?I Wk t herikde Wl‘?b&mlst{o?s YL Yrf Qa e W EE t he o
present inventi ac rac arr an cou o the input o
Phe  ORT aPIOEHed i G Sarsmle ARAIGY couRgitabian. <Pae: Quiew P@ Pithc

ar r angememplifeerpi0Beds moyplesuite ther basmsfrigaxmstbezﬁl ode referextcievel y | ow

| evel ;/I ]gb%mgegvﬂmqupwfblw W%arbmﬁ&wtopfuﬁasﬁ'i{{r YhioughagR! ifier and a
Ci rcui or

evel.opin nal erae eel of the
sensed IS\WP@(/&F Wp%eg@ g? '?’I?gg‘lg fgééﬂ?%me gl e s¢c8lpl ed to the
CRT dri vdransisdor Q%ff@bmwlqctemoédtrmmne Q%tlpmouplqdams,a gnatccof the CRT

dri \rllglr smhﬁﬁ &}:ba& Imet(l)\ma WeH eR3od) stuwi sipdyf | fa%ea x@&:s&&e}e ﬁutfut \élegeo
SI \/ | u Vi
el oRbngn fﬁbél’e?% (he? Bphetic, BF o ﬁa@ﬂbrb?egs% Hpel'e LoPLe

si gnal
Pr eferabl@F °Y"he Feyeﬁtoatvﬂlérasnswm Q% iy %d"PBPMemfﬁB&@ %ignal of the

CTR dri vereaispdri 14Rr to lcatlemizod GR0CEA Wiltér @apdcitor @Spisctoupled he i nvention,
Eggr)e 'S Bt g)égggdw Furdortde 50 laGPRAY USRI wcgs’dadagsfgaﬁg?por i S.bﬁg .,
.video inptf®$§ I °f’gl &2 ¢ﬁ§g§8 gr@“ﬂ%@ LP%%“&“F%\N%S% YREFer element
and bei ngand: dipan violageoVECE.d Thdewetwyrktinslugiiag esistayeRSr add ng an of f set
9°”p°”.e”tc£a;%h%§e@§ais' Xy?oﬂﬁe&ht% ?é’cﬁfc%gﬁxd&:p%éiﬁﬁxtgeé!@'thﬁflsal BF' | mage; means

I ncl udi ng l rrp(%ég | ement .coy n,ser | ow pass
filter el 8 n 95??)“% uthed a&"pﬂﬁ"ﬂ[‘go i %F@l&&ep‘ﬁé‘frént ial for
conbi ni ngl@f&l dmegesetasc midonewt bandxlﬂaxmbdw deo input signal to generate a

conbi ned si gnal angem@ﬁ. CHatﬁH&’é'%’l'tf% g@ﬂ@%”&dlﬁéﬂﬂﬁh to produce a
rel atlvel¥ "%‘Pl evel t'dgﬁ gggq 3? suita ﬁd @g_{)llcagl on to said
CRT. tgnesgof fhe RAUNEG CYAQAG SPMABCOf ¢ he

i nvention COtl‘ﬁéIDQandSs tpringrensing rthe vbl@ebn@hss pofaghe yistage | Wleubteamy a cat hode
ray tube cGHEnt fd%hw&ﬁW@R’I‘”ﬁS %ohfrqﬁ v”dl a&éaxapmr iRirB4kes Teans for
provi di ng ?Qbrst Vi eotl‘ l Lgna & Qﬁ ans,.for providing
a second ¥rd ﬂfﬁfﬂg HiFe 8"3 égﬁ'&ﬁﬁcﬁ ﬁgﬁ'ﬁr ne u&?lﬁﬁgﬁ‘f | ow pass
filter el SHBRYed O b@@% andspangus/egmdf ofi GR1 rlgtbhrhigh voltage

network 22 tend to decrease at relatively high beam currents. If

the cathode voltage were to remain constant, this would cause the

cutoff level of CRT 18 to increase and cause dark areds of the

image to get darker_. with a resulting loss of detail. However,

resistor RS produces a voltage drop which decreases the cathode

voltage as the beam current increases. The voltage drop

developed across resistor RS compensates for the reduction iq

amplitude (or "slump") of the high voltages supplied by high

voltage network 22 and therefore inhibits the loss of detail in

dark areas as the average picture level increases. Thus, resistor

RS can be thought of as providing a "black tracking" function

which operates by reducing the effective supply voltage of B+

voltage supply 24 with increases of beam current. Capacitor CS is




" second video input signals for generating an offset conponent
representative of the average picture level of said image; neans i ncl uding
a first DC inpedance el enment coupled in series with said |ow pass filter

el ement between said first input and a point of reference potential for
conmbi ning said offset conponent with said first video |22%d‘&mé

generate a first conbined signal; neans including a sec ﬁﬂgedance

el enent coupled in series with said 1w pass filter el ement between said
second rbqutdd RNFEnFvetthB WO teofpohitestethieCafftiea sLigply fValtage® ERimital Gt 3/e d
of f set conponent with sai d second video input signal to generate a second
conbi nd¢nddiPg REresisira RS 3 Rlanpl i fyi ng said first conbined signal to produce

a first rel aphiwetns ﬂﬂét@Brk' .ﬁmabmglrdﬁgopntsoaﬁd ghHbr €8 ;Séﬁﬂrﬁsﬂ@rmféﬁ&éd cation
to said CRT; and neans for a \r;g?sal d second conbi ned si

pr oduc dunFtion satisiactarilyt %QSWQYPQH“P'@ WRAGHEo TBRVANE Of [egisier et 6 or

appl i C%I‘a%l*%rg*?eafog tifeihtentiBd B6MPERLHRES fuMctibn aHbWETEY, 86 BRBhs&fuchdE the
i nvention ere is provided jn a video display systemfor reproducing

i mages Bﬁachm@R’f of 4hg drivarud-eo dhp amplitige rﬁ%@‘c F‘GrO'-ﬁi?Lﬂ\ﬁ'Qﬂah@f therdrivat.iiyely | ow
| evel baifaelnPi addiffinlsiice fe anta?mn@amﬁ%w@ $akdoyiiRg), iUt
signal provided to said input for a ng sai d video input signal to

pr oduc @hysical|sige; of sppagitop S| i pege, WG@EP@OI%H[P@P@‘F'@H&? values-abl e for

appl i cati on 3 srabéht GREnfbn AlbidYs! Fhuﬁart W??éb%ghl’ﬂﬁlh e A Ssire@ Wrotem dridl t er

el ement and being responsive to said I'ow I evel video input signal for

pr oduciimgagnin Providing gisghien fethedsebiemnlp ageerdanse udfb the stageet ine’diPnAd an

| mage ARKAFRRINGCrdhasREA: KicBBRlel RPtHe @t the BRY dFR/@P&fab?%tHQﬂ Ao DC

i npedance e t co in sertres wth said | ow pass ter enment neans
bet weeritssaitaut; n§9@mfmﬁy athgcarmngement cemeneas adtireuit |f%ﬂ sensingc ali[gaBhgnS ai d

of fset. Sl 101681 s 3Bfial MuoRAPh! thyidRCingt SMRTCRRLAve LB YA Signal
is shift by a Apr 1l anount corresponding to said of fset

si gnal CIrpwt @éégvej%e@a\mgnﬁl representing the sweragefevehef thagensaddaw levekyideo s

provi deghral Fhe [R8sMaTRb Aignalis LBIRIER e HRRCRTUA|AGLAI TBYREcRRIYAddE 1o

appar at us corrPn sing: neans providing a first relati vety ow [ evel

vi deo ithpautpyl yeeo Slgﬁa@fﬂher @RT|%W9&$U%Bﬁ§h$fGr'S Bn dnarepsing shift ec effiept of

rel ati b vulgtiidey Slondl e WHRELIBLASALS e MeSRERRR IbARY ind IrpSf vigeans
recei vi ng Irst €0 input sig I‘OVI to sard first 1nput for
anpl i fyﬁlml Shithe fGREtdrwe cpé@pliflﬁ@u'tcr@sgwm cor@eqnoaa@d@ white; r Erefeebiy, |tb@| y high
| evel f t CRT at a first
out put Vrbgr%ggﬁaﬁ sl%‘;ég]&e\ﬁ/:ﬂ%if%hh Sg‘{enggé]@h o&{\'r?pé&?a@%gnal provi ded to
said second In rqmordﬁme AMitp| 4 f'Sﬁ?ﬁngquf tbedomtlom dibere ispprovisedrimla videpr oduce
a Seconfk k I i i cation
Pt L e Gl St SR AT S MR R AL e Lo PR
and beiGgPrig®8onsi ve to said first |ow | evel video input si gnal and to said
second | ow | fygls 18} S80ialngRiiasd B sidrPi taPRYEL NS an of fset signal
representing the average picture |evel an image represented by said
first and scBeans in¢leding Arigwpass fdteapbmerman@bmnelr@snonglvatq paid videe inubedance
el ement r i dst sai d
Rt A L e s G R b L

si gnal el igwigE: fir st rreans for anplifying so that said first video output

signal is shb4RdinBvidRg £BR RipetahcSaRMeAt BOUFIG FRE&HSR! (iffbaid 180 Pass 2Nd
filter element between said input and a point of reference potential for combining said
offset component and said video input signal to generate a combined signal; and
means for amplifying said combined signal to produce a relatively high level video

signal output suitable for application to said CRT.



"means including a second DC i npedance el enent coupled in series with said
| ow pass filter el enent between second input and said point O reference
potential for coupling said offset signal to said second neans for
anplifying so that said second video output signal is shifted by an anount
corresponding to said offset signal. In a preferred enbodi nent of the
invention, a resistive elenent is coupled in shunt with 384p %’Qt of a
current anplifier conprising a pre-adplifier of a CRT drive anplifier, and

in series rgf %Eb&&&tuewm ) %&wﬁ%‘é’p@&%? tHe Ih\t/é?Itnoﬁ| tﬁEFerIE proWed'ifBr esentative

signal is develo ass filter elenent, and, by the nature of

the series d’dﬂﬁﬁ’ed'ﬁPI@M SYSE@"& N at eathedep rdy \WQ%&BT)\;H&I reppegiuginguan her
feat ur odinent, the |ow pass filter elenment is
connectqrggb 8%@6@&% rgml east another resistive el enent coupled in
shunt with amQﬂfI$efﬁf providingp# first ideadnputrfianeéto Tt pbe anplifier so as to
devel op a si t he conbi nati on of
the tuo - 20 PrBBEERE Chegshe Duch ibuPHEhANE o' fbul 07, 000 et

provi des a reansris¢liiding @ Ipwmasatfiltehel@menhend haigo respansive torsgid trskand whi ch
only a S : find he
B o R e B SO A N

Dr awi n@veragetficiure Ieveyaf eaid imggesvi ousl y described) is a schematic di agram of
a CRT drive Ny r I out put
of the dri Verﬁ%ér% ﬂgpg@b éggkﬂr??vm%‘?érﬁétnhé %(Férﬂl]éc])? dg)(ra Iéﬂ Ihds%lﬂggtﬁ@ ézé?u g&g
schematfass di I@greiwemt het@REN osdid dfirstr mngemdna painth of rbIes&ncet peteRtialgfonet wor k
coupl e p f i e ent
nvent 129 shiabteet oot ok TR saigClet BT GARR (8 deeldte LRRECCT | .
sane r goproredesigedi gnat ors. Those portions of the arrangenent of Figure 2
for which t t r; ure 1
w11 ot be HEas GG s ERERE bEln PRl e SeiEnd toRe"TRERFN Rl o

only t tnass diter hlameot baMeIentsaldjmndbmhtlamddmcapblnts pﬁoafemme Iphtwealcﬂoannel s
are su I t RORITE g
preanpl @'hqéh H@é?lésogzﬂogebtg%tgesa"i’c{ ggcurrelﬁtgoiﬁmsf' t% #J%r%t)eed by the
overI aecond c,cpmbihed;)slgmﬁh ch converts the input |ow |evel red video signal to

_ corresp u d in
aridnt i ¢ tHE P ShM RS et cOb el SR A9 pHRE PlrslRISRRRARRC, D
vol t agde&Rvideo Odtnut/sgnaIletatﬂk fcxr@ppllcaﬂormto saie CRTr andenent shown in Figure 2
is simlar t i ) I ex
inoe it 1 s TeaE pmbfing R ecBnf oBhibRedidil o RS BaardRAEAVT OF
ski || edugrnlewlencmotowmmslgnaIasmtabld farf aphlication td 8&ldiERT.be nore conpl ex than a
resi stor andn BRlorBfil i 261 p0a i ERonc 8RR B iled AT OF driver 12R
nmay conprise co Fansr et ors Contigur s respective
em t t ervidga d)sniay sispam foreeﬁroalﬂmngmﬁwetoecﬁ CRTaarfnaLmhs ponpfisiag:r angenent . Low

| evel i nput | : Q| through a
filter net \/voﬁr4 I ncrﬂﬁadgﬁti'&%‘gggﬁ@& n%% rslig? r?tnr Zdrflh@i't’st or RF and a
capaci t or CAmeans reaeiwingtsaist vided Inpuiesigaatprovidest tocsaighinpyt feg aspiifing saithsi st or

@B. Ar S 8 C re.of

Cr anei S0 e, el ¥ RGRE, THURRR, niof Bt LopC bltot B MIHbHE 1oP

eni t t erapipticationdo saic§IRT atean oulpt; col | ect or of transi stor @ is connect to a
poi nt of gr it ) al j r j ég

negat i oe!e ucingaarp eign prelResii e =1 um 0
corresp T &Fgaﬁ&gﬁ gg‘d%ﬂgoagmu?%&hg g4 een and bl ue channel s) and the
paral |l e i"HAtTon ofY & Fesi st a capacitor CC connected between
respecti ve emelw!sonhcludmga PCsinRRjaR@ aiemeRBcatIrMeth_lrssgml wifr saiddowaiass, form
acoor dang e nidaRS et Lt 3ha'q ol B ioctfied bLRRAT 1B bodsng
term naald”lgff$&¥$lmbt0 sdhid oteaos hwearngifyihg se dimt shid videamautput sigoalrieabified

pre- aer[I gd ers 10R) 10G and 10B to a voltage EC. Capacitor CCis a filter
capaci tor which serves to filter voltage EC so that voltage EC only
reflects the | ow frequency conponents of the sum of the video input
currents.



" Each of drive anplifier input voltages ER) EG and EB is the sum of the
vol t age devel oped across the respective one of termnating resistors RR) RG
and RB and voltage EC. The voltage IrC represents the average picture |evel
(APL). In the present enbodi ment, in which driver anplifiers 12R) 12G and
12B are inverting anplifiers, as the APL noves toward whjt vol tage EC
i ncreases. As the APL noves toward bl ack) the voltage E@Sd‘g lezo@
Accordingly, as the APL increases toward white, each of the driver input
voltages ER, EG and EB is increasingBy shifted or offset in the white-going
direction, i.e.) is increasingly shifted higher. Correspondingly) each of
the driver output voltages at respective @ collectors is increasingly

shi f t echphdunt B&rredpohdin %Md@ff‘&,é}(‘s'(dngﬂ) i.e.) is increasingly shifted | ower.
This has the effect o npensating for the "slunp" of the high voltages

coupl ed to dwARCedance Wﬁ‘é aAPErﬂhﬁ%%Ctt%% tvaptione there dpRipYided iy B ¥deq he APL
moves touyosyRleRt tor r@&&&dnﬁ&%g&@bh%&%ﬁ%p@%ﬁdﬁ@& sihgshi fted | ower and
each out put voltage I's decreasi n% her.” Thus) with the
arrangenment raeanaron providigaredfirst re VQJY!&’&\kk”W'éI&@PWUt\S@nﬂHg@ firgt inRMled t o each
driver input A t I IS

det er m ncd bmé/é?'{]efﬁggrovy}%f Ht%%gbﬁdj%t%ly IB@Z’%\(%@%I&\%H%SI%@} édé?ss:eggrg‘d RR) RG
and RB IR ch are assuned to to be of equal value in this enbodinment) and
the value offiiefkatfecefing SRR Shicd! ihflurl figndIitiiadd RF kBG4 haRaBAen!
shown in Figure 1, the black tracking arrangenent shown in Figure 2 does
not refMRliffing said ﬁ@édlqeedmn%ﬁ'qnﬁbtmdlm a/érsé |r@iﬁtﬁ~{eb/ high levgh vigee aytout

does_. -sidrial sUifdBl fPagbiiBH 6 3bICRTEDS i bl@ly, Capaci tor such as capaci tor
CS of the arrangenent shown in gure use the vol tagﬂe devel oped
across capadiecend Deans recsiving S@d ;ﬁeFQJ'W VIWFP input signal prewredikn saidrsgcordi1 t hree
low | e 14310 t t to

obt ai nwgaﬁtg?gﬁﬁeﬁylgagégcﬁugﬁogurepre@gﬁggglﬁ%r}gi Lﬁgk? tﬁ%‘g@&c%ﬁgﬁl) t is
possi bllevel yideg eulputsignal gHitable for applinationispsaic GRTE @ seTand owtpdt; ot her

di fi cat L t
ot 1 ned- by (TeEappIUURECEN facd ek bighiprl Bfa J6RA%Shorsie WIERP It Il 20 °"
di spl aye\se}/yldémmm|smahgndat0c%al¢1§q@ondd9tha\@é vVderMPUt signebfar giedicing @ i nage;
appar atdféep &Pél'rébr@gentlﬂ‘gg? ?II?B%QE)Q\U@'IGW%I 8f %{J\ Elg-lfbe' faBHIsefted R sdiPfiRp | nput

means inclu el enent an esponsive to said
vi deo |ammec@n<gwdeo mld gi@ndds at i ng an of f set conponent representative of the
average pi cliiel RYBkin fa ikt (b iHEIanE® Hiind i okifleBdn ZohEs WA Gy €l erent

coupled in series wt sal | ow pass I'ter etween said i nput and
a poi ntpass flrt@rfeieranrdebwémsalélﬂrmmpt&@nﬁuamcmj of seferesre petenta@fpoermptingand sai d

vi deo 'é%ﬁ%ffs?t gigRhI th 3aREE rﬁéﬁwsafopg [ ES s%'tﬁilaéahd ﬁr‘%@'vu @B t DPéugﬁégg:% ITying

sai d co signal to produce a re |ve y out put
sui t ablshiftegrbyagsAmennt cefiesrondian do WOffﬁet signal; eﬁ@ﬁar atus r eC| ted in claimi,
wher ei n: means including a second DC impedance element coupled in series with said low

pass filter element between second input and said point Of reference potential for
coupling said offset signal to said second means for amplifying so that said second video
output signal is shifted by an amount corresponding to said offset signal.

In a preferred embodiment of the invention, a resistive element is coupled in shunt
with the output of a current amplifier comprising a pre-amplifier of a CRT drive amplifier,
and in series relationship with a low pass filter element. The representative signal is
developed by the low pass filter element, and, by the nature of the series connection, is
added to the input video signal. As a further feature of the preferred embodiment, the low
pass filter element is connected in common with at least another resistive element
coupled in shunt with another pre-amplifier of another CRT drive amplifier so as to

develop a signal representative of the average level of the combination of the two



said neans for providing said video input signal includes a voltage to
current converter for providing said video input signal as a current. 3. In
a video display systemincluding a cathode ray tube (CRT?8$®HUK@§rodUC|ng
an i mage; apparatus conprising: neans for providing a first video input
signal to a first input; neans for providing a second video input signal to
a second input; neans including a | ow pass filter elenent and bei ng
responsive to said first and second vi &eo input signals for generating an
of fset conponent representative of the average picture level of said inage;

nmeans i ncl viliedd @?ﬁu rsﬁgnaIRC | Thedadiee #targeticntOpivides i sRerees W th said
| ow pass f*éﬁa%rlc n%x%ﬁrceagion %?‘(’j\‘ﬁ%” rﬁg%g dankétt h{m%{\gw% %Jﬂ?l rsql? al €f erence

potential TOr co ﬁ‘E\ nponen sai vi deo i nput
signal to §deds dpguy sFB‘F”ét ‘Scb‘ Z8dd si gnal means including a second DC
i npedance el enment colipbsad and edvereasprictth of athe imwenpbons wWilll ber el enent

bet ween Sa'd@s&%éH‘Cin' ABHAi1 a%th SRIfErenRE Nfo Qﬁcrféc%h?ﬂ'&iﬁllﬁé’tﬁf‘i\i/ﬁﬂﬂ fiRr
conbi ni ng sal (l} ' fset component with said second vidéo Tnput si gnal to
ié‘é’ "

generate av§ conbi ned signal; neans for anplifying said first conbined
signal to produce a Figue i elpreviasisly rdesbribedelis vi disbematiputliagrgmal

sui |ta1?l e fQf apQﬂR’FadtWé‘ zIrPa h@er@%mﬁmd bla@@tr&@kinl %@%3& m?a?s ff)f hi ah
anpl i ylng sail econ atdvely hig
Mevel | vi ded oRattet oo s, Gt Qaﬁs Fve pplibEn g kg ety B Bt
appar at us rastsi add in claim 3 wherein: said neans for providing sal d first
video input signal iFipu@es R ilsrcabm\mbt@&a rzin@ SIUATERT dgRyerter for

providi ng o, i ren ai d nmeans
for provi dlﬁlr&é%é'ééé \é}%ﬂﬁ QB%E( B?ﬁp%gl 8‘%“?% nc%hggs at%sg}& ?1@%\9 |tage to
current co drise fagp %l!ﬂﬁ’@% ancse vty the deeseppdnventiolal as a second
current. 5. In a vidga Figyeayl samt o ther samar@ducmgpq)mggs on a CRT,

apparat s ¢ TPkt o SRSl EGEL B f SRV hid GhckiBHe! ot de0

I nput S|gna 0 an na provi ded
to said inpthe ﬂ&awwy% lsmj %f@éow%r@mthgqegm QQ:!T?ﬁPG&G

relatively poglorseie! thei dﬁanguhput ofi Higuresli wilbl otf be adgyekibedt i on to said
CRT at an o t Ssfi tiRNged el NY
oo HOM APNRS MhiARCGERLLE 3 0 e

e g nal ng an of f set
si gnal repr 8%l n¥illhke %@FE&E p'r‘bt I%@ tg‘f‘i""l gnely fAesent ed by
sai d vi deo substansiadkyal ideatigdal.

-In the arrangement shown in Figure 2, preamplifier
10R comprises a voltage to current converter (indicated by the
overlapping circles) which converts the input low level red video
signal to a corresponding output current. A terminating resistor
RR connected in shunt with the the output of pre-amplifier 10R is
used to develop an input voltage ER for driver 12R.

Driver 12R of the arrangement shown in Figure 2 is
similar to driver 12R shown in Figure 1, but is somewhat more
complex since it is a practical realization. It will also be
appreciated by those skilled in the art that the load of driver 12R
may be more complex than a resistor and may include active
devices. For example the load of driver 12R inay comprise
complementary transistors configured as respective emitter-
follower amplifiers and connected in a "push-pull" arrangement.
Low level input voltage ER is coupled to the base of transistor QI
through a filter network including the parallel combination of a
resistor RF and a capacitor CF and an emitter-follower amplifier
comprising a PNP transistor Q3. A resistor REF connected between



means i ncluding a DC i npedance el enment coupled in series with said | ow pass
filter el enment neans between said i nput and a point of reference potenti al
for coupling said offset signal to said neans for anplify8#Apr20Qhat said
vi deo out put signal is shifted by an anmount corresponding to said offset
signal. 6. The apparatus recited in claim5, wherein: said |ow pass filter
el ement conprises a capacitor having first and second termnals; said DC

i npedance el enent conprises resistor; and said resistor is coupled between
said first termnal of said capacitor gnd said input, and said capacitor
term nal of said capacitor S coupled to said point of reference potential.
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and second terminating resistors RR, RG and RB and voltage EC. The voltage

EC represents the average picture level (APL). In the present

embodiment, in which driver amplifiers 12R, 12G and 12B are

inverting amplifiers, as the APL moves toward white, the voltage

EC increases. As the APL moves toward black, the voltage EC

decreases. Accordingly, as the APL increases toward white, each

of the driver input voltages ER, EG and EB is increasingly shifted

or offset in the white-going direction, i.e., is increasingly shifted

higher. Correspondingly, each of the driver output voltages at

respective Q2 collectors is increasingly shifted in the white-going

direction, i.e., is increasingly shifted lower. This has the effect of

compensating for the "slump" of the high voltages coupled to CRT

18 as the APL moves toward white. - Conversely, as the APL

moves toward black, each input voltage is decreasingly shifted

lower and each output voltage is decreasingly shifted higher.

Thus, with the arrangement shown in Figure 2, a "black tracking"

voltage is added to each driver input voltage. The magnitude of

the "black tracking” voltage is determined by the ratio of the



termnals; said first DC inpedance el enent conprises a first resistor; said
second DC i npedance el enent conprises a second resistor; said fjrst
resistor is coupled between said first termnal of said E%bﬂﬂ?@ and said
first input of said first neans for anplifying, and said second term nal of
said capacitor is coupled to said point of reference potential; and said
second resistor is coupled between said first termnal of said capacitor
and said second input of said second neans for anplifying.
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addition, it does--fet require a physically large filter capacitor such

as capacitor CS of the arrangement shown in Figure 1 because the

voltage developed across capacitor CC is relatively low.

While it is desirable that all three low level video

signals be summed to form the black tracking voltage to obtain a

relatively accurate representation of the image content, it is

possible to use less than all in some applications. This and other

modifications are intended to be within the scope of the present

invention defined by the following claims.
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means including a low pass filter element and being responsive to said video input
signal for generating an offset component representative of the average picture level of
said image;
means including a DC impedance element coupled in series with said low pass
filter element between said input and a point of reference potential for combining said
offset component and said video input signal to generate a combined signal; and
means for amplifying said combined signal to produce a relatively high level video
signal output suitable for application to said CRT.

2. The apparatus recited in claim 1, wherein:
said means for providing said video input signal includes a voltage to current
converter for providing said video input signal as a current.

3. In a video display system including a cathode ray tube (CRT) for reproducing an
image; apparatus comprising:

means for providing a first video input signal to a first input;

means for providing a second video input signal to a second input;

means including a low pass filter element and being responsive to said first and
second video input signals for generating an offset component representative of the
average picture level of said image;

means including a first DC impedance element coupled in series with said iow
pass filter element between said first input and a point of reference potential for
combining said offset component with said first video input signal to generate a first
combined signal;

means including a second DC impedance element coupled in series with said low
pass filter element between said second input and said point of reference potential for
combining said offset component with said second video input signal to generate a
second combined signal;

means for amplifying said first combined signal to produce a first relatively high
level video output signal suitable for application to said CRT; and
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means for amplifying said second combined signal to produce a second relatively high
level video output signal suitable for application to said CRT.

4, The apparatus recited in claim 3, wherein:

said means for providing said first video input signal includes a first voltage to
current converter for providing said first video input signal as a first current; and

said means for providing said second video input signal includes a second voltage
to current converter for providing said second video input signal as a second current.

5. In a video display system for reproducing images on a CRT, apparatus
comprising:

means for providing a relatively low level video input signal to an input;

means receiving said video input signal provided to said input for amplifying said
video input signal to produce a relatively high level video output signal suitable for
application to said CRT at an output;

means including a low pass filter element and being responsive to said low level
video input signal for producing an offset signal representing the average picture level of
an image represented by said video input signal; and

means including a DC impedance element coupled in series with said low pass
filter element means between said input and a point of reference potential for coupling
said offset signal to said means for amplifying so that said video output signal is shifted
by an amount corresponding to said offset signal.

6. The apparatus recited in claim 5, wherein:

said low pass filter element comprises a capacitor having first and second
terminals;

said DC impedance element comprises resistor; and

said resistor is coupled between said first terminal of said capacitor and said
input, and said capacitor terminal of said capacitor is coupled to said point of reference
potential.
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second means receiving sand second video input signal provided to said second
input for amplifying said second video input signal to produce a second relatively high
level video output signal suitable for application to said CRT at a second output;

means including a low pass filter element and being responsive to said first low
level video input signal and to said second low level video input signal for producing an
offset signal representing the average picture level of an image represented by said first
and second video input signals;

means including a first DC impedance element coupled in series with said low
pass filter element, between said first input and a point of reference potential for coupling
said offset signal to said first means for amplifying so that said first video output signal is
shifted by an amount corresponding to said offset signal; and

means including a second DC impedance element coupled in series with said low
pass filter element between second input and said point of reference potential for
coupling said offset signal to said second means for amplifying so that said second video
output signal is shifted by an amount corresponding to said offset signal

8. The apparatus recited in claim 7, wherein:

said low pass filter element comprises a capacitor having first and second
terminals;

said first DC impedance element comprises a first resistor;

said second DC impedance element comprises a second resistor;

said first resistor is coupled between said first terminal of said capacitor and said
first input of said first means for amplifying, and said second terminal of said capacitor is
coupled to said point of reference potential; and

said second resistor is coupled between said first terminal of said capacitor and
said second input of said second means for amplifying.
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