_ SMOOTHI NG AND EDGE EN
tel evi si on receiver inclutﬁqg*a croprocessor (MPU) and an on screen
di spl asy (05D) and nore par? Tularl5 to a nultistandard USD i ncl udi ng
character- snoothing and edge enhancing and to wi ndow generation. 1~

Background of the ' prior art television receiver g W is
r‘ @%ﬂ\@mﬁ‘m&”ﬁ:t he functions, e.g. color, synchronization
: |

utilised 15 to co
\ ch containg_all of the GSD ci r%otag&i s coupl ed

;e3e r Lp,6Trcu\ 11 J
resent invention pertains to e.

mﬂﬁl OSD I N A TM RECEI VER | NCLUDI NG A W NDOW

etc. An additional
to the MU and provi des®%fly on screen displays. Each prior art Dchipis
‘designed to operate wit e ospeeificr edm\eisieen 1ROLUBCERE vier, that s, it
operates at one specific standard. Typical world standards in the
television industry i nclWidPONTSEMPATH IHHANOEERREFENEAEEING here are nmany
variation art each of these standards) referred to herein as
multidefinitians, which nultidefinitions include: 25 Inproved definition TV
(I1DTV); extended definition TV (EDTV); high definition TV (HDTV); as well
a$ interlace scan and proaressive scarf. Because each chip operates on only
one stansard theTheldreselid Yind@A8ior Fd@HIGRCHASaWebDEV;d18, Chip are
constant and it is relatively sinple to provide feature such as w ndows and
snoot h char aetei SeHoivevkrdingy enmiv tbpcorrsisant (MPEguendi s @n | ar ge anount of
storage space is required to store snooth characters and enhanced edges .
Further, wi 8§5%°geRbfRtiaon 95QUi PBY BOFRIRALN EM2FAF gk% afount of cirouitry
and does sot, gl oW, 346H 10V AHe203: 48 AaMadQY WhbBtR: fg N Summary of

t he I nvention
enhancing and te window generation.

10

Background of the Invention

In prior art television receivers an MPU is utilized

15 to control all of the functions, e.g. color,
synchronization, etc. An sdditional chip, which contains
all of the OSD circuitry,is coupled to the ¥PU and
provides any on screen displasys. Eech prior art 0OSD chip
is designed to operate with a specific television

20 receiver, that is, it operates at one specific stendsrd.
Typicel world stendards in the television industry
include NTSC, PAL, and SECAM. Further, there sre many
variations on each of these standards, referred to herein
a8 multidefinitions, which multidefinitions include:

25 Improved definition TV (IDTV); extended definition TV
(EDTV): high definition TV (HDTV); &8s well as interlece
scan and progreasive sacan.

Because each chip operates on only one standsard, the



It is an object of the present invention to provide new and i nprovod

. ahe,raoter emanthin~ ciouitry and nmethods. It ie a'further ob,~eot of the
present invention to provide new and i nproved character snmoothing circuitry
and net hods wi th edam enhanoi ng oapabilitias. It is e, purther ob,jeot of
the present invntion to provide new and i nproved wi ndo~r $eneratin~
circuitry and nethods. These and ot her ob, ~eeta oP this inv?pﬂﬁfﬂmgre
realised in s television receiver havigg a m oraproeenaor and

mul ~Ci stenderd 09D circuitry for generatin8 a preael eoted diepley ooupled
to said m ord~5trooenaor end inoludina half dot shift means for oharacter
snoethia~ in the display. '"the 09D circuitry further inoludea edge 11
July 2002 equegehesari tiyimethes adidupiecd constant land idotlesheletireslns for at
Jeast partially surrounding characters with predet er mi ned edge. The

i nvent i GimPdet far PFﬂEMﬂe%‘%H?GGw‘Q‘éHeF&tH@g%“ and spopsk| udi ng a

conpar at or _faor _conpay,i ng the actual, . colum, couni to s presel gcted w ndow
addr ess © °5‘§§ﬁ§?ét?ﬁ§ &F mERE"s g &I°855?P??r£fﬁq“5?°éﬁﬁpar BTER) Bri ef

Chovel D ot ge LAY RN Dol 00 00 AN WSk R EREH 4P

characters indicate parts throughout I gures:

bl ock/ sepanehhéndeddeddef Furth@w,SwOAdd® §eiiatloncrBadyrag 4 he present
invention; FIE.2 is a nore detailed block diagram floK chart of the
i nproveaedstivpipciange dndumdt oAt edronlittB and dde@ Botsadblowrsuatet ai | ed

bl ock diagram flow chart of the OSD circuitry of FIG 2;
inovations as a window within a window.

Summary of the Inventie

It is an object of the present invention te provide new and
improved charascter emoothing clouitry and methods.

It ie a further cbject of the prement invention to provide
new and improved character smeathing circuitry and methods with
odge enhanoing capabilitiesa.

It is a further object of the present invention to provide
new and improved window gemerating circuitry and methods.

These and octher objects of this invention are resliced 1ln a
television recéivar having a mioraoprocessor and multistenderd
08D circuitry for generating a preselected dieplay coupled to
said microprocessor and including half dot shift means for
charaoter amoothing in the displey. The 08D circuitry further

inocludes edge



FZC. 4 is a schematic diagramof the MPU interface portion of FIG3; FIG S
.1s a schematic diagramof a half dot timng generator enbodied in the

vertical counter of FIC 3; FIGS. 6 and 7 are schematic diagrans of the half
dot 25 shift logic and shift register portion of FIC 3; FIG3.8A through 8E

illustrate the nmeaner of snoothing characters ; 11 July 2003 -4 FIC. 9 is
a schematic diagram of an edge enhancing circuit enbodyi ng ﬁﬂgﬂﬂﬁﬁ ent
invention; FIC 10 illustrates the edge enhancing action of uit of

FIC.9; and SFIC 11 is a. schematic disfram of w ndow generating circuitry
portion of FIC. 3. Detail ed Description of the Preferred Enbodi nent 10
Referring specifically to FIG 1, a nultistandard tel evision receiver is

illustrated enbodétﬂg%the presen@ |nvent|on aIQrg ? I thls degcrlptlon
® d°

.the term "muPfret eanss SPEPLed 1e SRS 83T weF Shdsr§*18°F el evi si on

systems (e. g NISG smlaﬁﬁ%%rﬁagna 3 Melrhcasrany: of £11 of the various
multidefinition systens (e. g. |IDTv, EDTV, HDTV) interlace scan,

progressive §eaﬂeté$madedldaghs of course well known in the TV field that
pi ctures or screens are produced by generating a
The invention further includes window genereting
S circuitry including a comparstor for comparing the msctual

column count to a preselected window address and

generating a window signal each time they compare.

10 Brief Description of the Drawings

Referring to the drawings, wherein like characters
indicate like parts throughout the figures:
FIC.1 is a block/schematic diegram of a television
1S receiver embodying the present invention;
FIGC.2 is a more detailed block disgram/flow chart of
the improved microprocessor illustrated in FIG.I;
FIG.3 is a more detailed block diasgram/flow chart of
the OSD circuitry of FIG.2Z;
20 FIC.4 is a schematic diagrem of the MPU interface
portion of FIG.3;
FIC.S is a schematic diagram of & half dot timing
generator embodied in the vertical counter of FIG.3;
FIGCS.6 and 7 are aschematic diagrems of the half dot
25 ehift logic and shift register portion of FIGC.3;
FIGS.8A through 8E illustrate the manner of

amoothing characters;



Zp plurality of fields per second with each field being defined by vertical
pul ses (vertical frequency) having a fixed nunber 'of horizontal sweeps
(horizontal frequency) therebetween An on screen display is conposed of
dote positioned in horizontal |lines and vertical colums. Each dot in each
pi xel has a specific address and is positioned in one of the horizontal
lines rnd vertical colums and each pixel is addressed by quﬁ&g&b col umms
11 July 2003 -5 and horizontal rows. The addresses are used’to generate the
desired display'. Wile the above nomanclature gill be used throughout this
description it should be understood that this is sinply for conveni ence of
“description and is not intended to limt the invention in any way. The

tel evision receiver includes an antenna 10, a tuner 11, IF strip 12, color
decoder 13, CRT f4:-Tarid PPECES™2 RS % akEPP Rhoth 4% f@hapeingPU 15

controls thgigghfgungﬂdggg% QRer A d NG, 1GAUEPEY), the color of the picture
roll

and s11 ot her cont abl e features such as brightness, volune, etc. .A
renpte unit 16 coroun Gatlestwhtds M4 kagkoenkon®dis GRRLAl b rofnoany
controllable features. only the basic conponents are illustrated in 15
FIG 1 and nehycwet lofkfdin®;penépheral conponents have been onmitted for
sinmplicity. FIG2 illustrates a nore detailed bl ock diagramof M'U 15 with
the carifous conporferitls iswii ERPEPRYYA SiegEers PE BiRfRN weReratéral | formed on
a single chj J ' |.so il tyates inpute and outputs to MI' U 15,
many of V\,hi%ﬁr%ﬁql@n%’%ﬁgogeggr%ﬁ'di‘i n detail herein because they are yell
known to those skilled in the srt. The nmain conponents to be discussed
herein are a CrU 1? Bad specific cicuitry within the nultistandard on
screen 25 display (09D) circuitry 20. A nore detail ed bl ock di agram of

mul tistandard 05D circuitry 20 is illustrated in FIG 3. Two copendi ng 11
July 2003 -6 Detailed Description of the Preferred Embodiment

1o
Referring specificelly to FIC.l, a multistandard

television receiver is illustrated embodying the present
invention. Throughout this descriptiocn, the term
"multistendard” refers to the various world standard

15 television systems (e.g. NTSC, PAL, SECAM, etc.) as well
as any or all of the verious multidefinition systems
(e.g. IDTV, EDTV, HDTV, interlace scan, progressive scan,
etc.). It is of course well known in the TV field that
pictures or screens are produced by generating a

20 plurality of fields per second with each field being
defined by verticel pulses (vertical frequency) having a
fixed number of horizontal sweeps (horizontal frequency)
therebetween, An on screen display is composed of dots
positioned in herizontel lines and vertical columns.

25 Each dot in eech pixel has a specific address and is=s
positioned in one of the horizontal lines and verticel

columns and each pixel is addreased by vertical columns



patent applications entitled "1'V NECEI VER 1NCLUDI NG ~I ULTI STAND~. RD USD'
and "~ ULTI STANDARD OSD IN A ' fw F~ECEIl ~' ER ZNCLf DI NC DI SPLAY f GSI TI ONI NC'

, filed of e~-en date herewith and assigned to the sanme assi gnee, describe
5 the operation of OSD circuitry 20 in nore detail. Grcuitry 20 includes a
phase-1 ocked | oop (PLL) 2I, a s5stenf node detection circuit- 22, horizontal
and z-ertical counters 24 and 25, respectively, horizontal japd, ¥spti cal
position delay circuits 26 and 27, respectively. 64 10 charact &f

xee, d-only-nFnories (ROW) 28. an MPWsinterface 30, half dot sh i t logic
circuits 32, blanking circuits 33, 16 bits shift re8ister 34, character and
“wi ndow col or encoder 35, and wi ndow generator 36. PLL 21 is utilized to

synchroni ze Q3D circuitry 20 to_any received standard 15 tel evision signal.

Tn the preddft "8FbAIT MENiT M Fe | Ch8I FYT RIS DR TENESADBr PR FRNATetley back pul se
portion of r [ i.Si 0 { 8n [ ed to synchroni, rLL 21 to

t he receivé eté%E%?E?é%ﬁéﬁéﬁél.Q?Egghgﬁ?fﬁﬁﬁilqf%§5§cﬁuﬂﬁf§ aﬁs al so

suppl i ed t ®esystentipsiesdaiteehi oNadde £ipoibid 122snMaigrp &l ock signals and

hori zontal frequency signals fromrLL 21 are supplied to horizontal counter

24. A thirdndiegaabodyriodty chilzedst oitbky horn zemvahithybask pul ses is applied

to the yertical counter 25 and 6tfU interface 30 fromrLL 21. Systeni node

25 det eCti GFSCFERGHEM 2% dspPPresirteanted &9 limddethe ~knyentdom En2y,

hori zontal andyertical counters 24 and 25, and bi PU iliterface 30.

Hori zontal countéer 24 supplies dot and 11 July 2003 -7 ~~ertical colum

addresses t0 hoch&0né pdviRQsnt r@Be é AYifd Iiddst by, eRtertd 14, Rterface 30,

and ot her portions of the circuitry riot shoHn herein. Vertical counter 25

suppl i es hémnezontal 1K retrdmd 1Ror cebont edeqcgdwraddrn eSBES14 0 atldameot er S RObf s

2B and htfL interface 30. Vertical. position del.ay' circuitry 27 receives
Vertical fllybacRSpt® el kgRIPhEstRRERY tE%edPsFemtesdiheand supplies a
del ayedgverti f a [ | cL0_s=stem mde detection circuit 27 and to
certi~sl cguﬁ§§%12ggp1.l%ﬁ%tgﬁg 6?% %ﬁlciafbggfngﬁ??rf%$ poses of

expl anat i opicictiréj | dndaiassuned toHddrsncbhIGhFeachpls i sudiored froma se~en
by nine dot matrix. Further, each dot is fornmed by twa horizontal pul ses

iri two adpadehtngdsi 2witgle,sekeps.A Timdtgo undti 16 7enmunbeses) al ong with
15 the sane.gﬁgMgﬁsiéi ns in sll f0||q§&£9 hori zont al , sweeps, define a
vertical c&it0 d"1 HeT FRBFF 2B W05 vide e de FPAET L It ont al | i ne.
Thus, the q@bsuaLs. | A ikh@Nbak;d | MompAdiekehtbCal 1 ¢ My §Rd each dot in
a screen can be addressed aecordi ngl p. Two adj acent 2p horizontal pulses in
a singlé swEeplased amdrap fweddt khibown t heer itHedradntahpohéed iH¥)e dadnt WO

hori zontal pul ses vertically adjacent in different horizontal sweeps (n
hori zont al °PRheFd ofF £ YPRAASHBY- (iri the vertical directionl. 25 In FIG 3,

R Lt G N R T e U
dot MPU 15 with the various components, which {n this
specific embodiment are ell formed on a single chip.
20 FIG.Z eleo illustrates inputs and outputs to MPU 15, many
of which will not be described in detail herein because
they are well known to those gkilled in the art. The
main components to be discussed herein are e CPU 17 and
specific cicuitry within the multistandard on screen
25 display (08SD) circuitrtry 20.
A more detsiled block diagram of multistandard 0SD

circuitry 20 is illustrated in FIC.3. Two copending



11 July 2003 -s line addresses 8enerated b5 sertical counter 25. The data
fromthe selected character RUMZS is supplied to'half dot shift |ogic 32
along Wth a reset' pulse fromblanking circuit 33, a delayed vertical
flyback pulse 5 fromcircuit 27, dot address bits 2 and 3 (DC2/3) from
hori zontal counter 24, the first bit in the |line address (LO fromvertical
counter 25, and character blanking bits for tl, m nS purposeggyftgsdata
output signals fromlogic circuit 32 are supplled to 16 bits shlft regi ster
10 34 along with a latch clock signal, @ serial shift signal and a shift
cl ock signal. The output of shift register 3~ is a lum nance signal which
“is applied to encoder 35 along with a wi ndow signal from w ndow gener at or
36, first and second col or select signals and an out put 15 enabl e. Encoder
.35 pro~-ideSDQQEputasztﬁE§Q#qny Pheirbﬁi'@Wb@ﬁcammEmllﬁnuuﬂnun anplifiex$) an
inverted fast bl tone col or si8nal9 to col or decoder

Ki
13 (see FIC. I)”‘Ti%élég g‘f Dun§"\ﬂ,1 I ?’U‘OBI%VPIAFBeB*‘PnIM d¥etail ~sith
reference toy, Egglggﬁﬁiﬁg rgtggg E§ mﬁﬁﬁ%ﬁﬁﬁqg spgc#F+c%IQ( tp FIC A,

MU interface S | enat1 cal int%&r f ace 30

includes a | bBeeOfetdveiiY drid/@sBubhes RANG, 3%émah£9yﬂéh«§e9Y,de%c g of
t~centy five storage RAMe 40A through 40Y 25 coupled to receive data from

t he buffef RAhedseoparetigputofd@dsd adldeessrydecodar md?e chariad to recei ve
address information fromCrU 17, and an out put data address 11 July 2003

_g_ decoder CLBCBbEbYe%Pt¥P9%¥9€F~5eph??ﬂ?1%&&Fdnﬁ°%ﬁd‘?kﬁﬁ Zddr &ss
i nformation frompbprizo niea:ecfi'lgn % tﬁa)z'cgugggr SN | AT
t

decoders 4Z and .~3 are not a iRt ahtTon and tha TGR tlon

t her eof 1s SebﬁnBeﬁé(piﬁI'Hﬂd)rZ)S,, rSsée&ﬁiv}ﬁd ,B6phi36Rtd Drerd JGd3@3@adircuits
will not be 8i~en. In this specific enbodi mrent of the present intention)

t he di spl as Pssthpem|delHy wicdudtag2®i®id €8n charextirslsholidzontal |y across

the screen by, ten )
1o charecter read-only-memories (ROMs} 28, an MDPU interface

30, half dot shift logic circuits 32, blanking circuits
33, 16 bits shift register 34, character and window color
encoder 35, and window generator 36. DPLL 21 is utilized
to synchronize 08D cireuitry 20 to eny received standsrd
15 television signal. In the present embodiment the lesading
edge of the horizontsl flyback pulse portion of a
received television signal is used to synchronize PLL 21
to the received televisiocn signel. The horizontel
flyback pulse is also supplied to system/mode detection
20 circuit 22. Magter clock signals and horizontsal
frequency signals from PLL 21 are supplied to horizontal
counter 24. A third signal synchronized to the
horizontal flyback pulses is applied to the verticsl
counter 25 and MPU interface 30 from PLL 21. System/mode
25 detection circuit 22 supplies flags (e.g. mode flag) to
PLL 21, horizontel and vertical counters 24 and 25, and

MU interface 30. Horizontasl counter 24 supplies dot and



10 characters ~crticalls down the screen. Each character is fornmed in a
bl ock which for purposes of this explanation will be se~en dots N de bs
nine dots high. Zn actual practice the blocks include additional dots for
spaci ng from adj acent bl ocks and there are sone mnor lariations 15 in the
width and length for different tel evision standards. These di.fferences are
accommodated by flags and vertical and horizontal flyback sigﬂﬁhﬁogpplied
to the data bus as illustrated in FIG 4. Interface 30 operates "by
receiving) fromregisters associated pi-th CPU 20 17, one horizontal |ine of
date into~buffer RAMS 39 and then shifting the next horiaontal |ine of data
into buffer RAMs 30 es the first horizontal Iine of date i9 shifted ouz of
buffer RAMs 33 and into storage RAMs 40. The date is shifted out of storage
.RA~I's 40 tovehkioml fasiliugn pgdprotessindGocirente ¥ ypast tilve dexeyhori zont al
| i ne of data,Eton bufjfer ~ts,39.is ifted ipto stornge ftAbl9 40) A

‘.Ge M% E.n erface S_Jbl a gdophtizi %ol}'lfv%éuﬁogf_ tfinthis

single row feho? t%p drchi'tecture is adopf’e

embodi ment i ostepdkPfndehanbuhl hegdaen Gue&miiaxl_F’cmrtaozsnal.%éiwéed, to
m nimse the display HASI and to use the functions and Capabilities of the

MPU t 0 a greatrbzomtdleritineSafiehérisintalghbecadduddnrs RAVBha9Act br ough 3SR
ionly three of Nhich are illustrated for sinplicity) are utilized to

recei ve addReds Hhtandadifloinkrefrcs 3%ny Vegtienk rIsétiomodelehar acters
stored in 6~4_charact ROD.s 28 are t i spl ayed in. each of the

ci ght een pi RATEULU Pt h 8 SGBATEE CEETAEL THEPERGINIES SESBoPBulfor RADI s
39S throughs 83yad AE &M 92k BnaS1 bk Wd0USpRL DS d UnAtdyQRs incl uding col or
of characters) w ndor; address, color of w ndow, height and w dth of

char act er s, vepabt €l afid Haicki BggaeDNMad Py saiedr/nbde ebeteafidnheifbnst ei ght een
RAMG 39A/ 15 40A through 33R/ 408, the first six bits of storage are for ari
ASKI | code Addredstq grerdiseleeewdteonet®of chaz~scter ROMs 28 and the

remai ni two bifs qof stora ar r data_dentifyinH e of four sel ected
col ors ?(gr t he s]te’T etglee@rgﬁﬁggcf%%&lf‘ueﬂ e OFt R&F 3e/sfegshtc’QEde/ or ridth of zO

any charact g1 & 4 daubkedy b LdesideddtnavdedteshasigRaLSsare menti oned
t hroughout this disclosure. Referring specifically to FIC. 5) a half dot

address genévaned fmsomslwoldeveohbyatimaldor mesrikxcal Fukithest.i eacbount er 25
provides line address signals, LOto L4) in 25 response to a height si8nal,
a signal fr8pfptt 2ormgd OF E¥°shPRtFHies. @YLRFE ni% N h&I26R/PEI 1 ybeck

pul ses of ay [ geglYet Thetbdn?! e ShJrIuehies ol Aved Mewgt bk 11 July

15 the same two positions in all following horizontal
sweeps, define a vertical column and the two horizontal
gweeps define a horizontal line. Thus, the dots are in
horizontel lines and vertical columns and each dot in a
screen can be addressed accordingly. Twe adjacent

20 horizontsl pulses in & single sSweep are a helf dot (in
the horizontal direction) and two horizontal pulses
vertically adjacent in different horizontasl sweeps (a
horizontel line) are a half dot (in the vertical
direction).

25 In FIC.3, one of the 64 character ROMs 28 i=s
selected by & character address from MPU interface 30 and

the data stored in each ROM 28 is addressed by half dot



- fl~"back signal. Line address signals L1 thrd4ugh L4 are applied to inputs
_of four exclusive UH gates ~5) .~6, 47 and 48, respecti~el 5~ along kith one
bit of a dot address (bC2) and other generated timng signals, to generate
5 half dot address signals LOto L3 . The half dot addresses are related to
the line addresses as folloiYs; DC2 ~ 0 L3, L2', L1', LO _ L4, L3, L2, L1
DC2 =1 L3, LZ') L1', LO _ L4, L3) L2, L1t 1 10 Here it §FR#ngpe ri oted
t hat whereas a pi xel has been defined as having nine horizonta I'nes, the
hal f dot addresses actually identifs hg[izontal s~oeeps (two hori zontal
sweeps per horizontal line), thereby, 15 generating eighteen vertical
addresses for each pixel. The half dot addresses are applied to 64
character ROV 28 to address data therein each horizontal s~.reep, rather
.than each horireonidairekene. gdher stk ®ssedrtat=l icvuROMB 28. i sTrapplied to half
dot shift logic 32) which wll be 20 explained in conjunction kith FZCS. 6,7
end 8.. Refetrisndreg Lthe selectesechprechae HiM 648 drarurebiedROwds 28

sel ected by ,a S is illustrated). deai 8nated as 28 hereafter. The
data in ROV d’i@%d%?%?e%%ﬁf R4 Pg5E %’l%itreassrees‘?eEOpE’i%e)fra“ﬁ“d i s supplied
25 to the dadmdiRut ¢1PEude 08d A 4 idT1RYBCPEE AN IFAGLEDE n.%,fgex shift
resisters 50 through 55. Shift registers b0-55 are reset by a bl anking

pul se ft'sow fideamnkiimgudicr 27i td33,addréd=sJuiys 20@Ad- B2 (bczh3) sfrsdmpl € a
timng, signal and, consequentl;~, xill not be discussed further. The data
i s clocked iHfTzomited PEBPEIRIZ 5G3P55fATSHi Yierdi@ntthei hire tasddsresis~i de a sort
of time nultipleting, to allow data. omdifferent horjzaontal sweep

addr esses to(llltc)yeé é%r?%i hgatfﬁag Cs°§.nr¥§lre2%0r?r} ncth§lm§\7v§§p£l§(})h1f“[g registers 50
and 53 axe o&q@%&%ﬂ%ﬁ%ﬂé&%@s@ t 12 e Shidde Ju@BLSERE Bs Srrand 55 are

cl ocked by dot address bit , and shift registers 51 a.nd 54 are cl ocked
b3- a signalldgiemcarkodkc3Zigxuisturplidd® whildh tieceskést boddi<detr address
bits DC2 and DC3 az~d the npst si8nificant bit (LO in the horizontal Iine
addr ess.10The {alangy Af FBbR el alich 15 o6kt pLE Pt lor f FEFd2df skhT Y t= i%@8ilst er s

50-55 appearg,d i sf3¢R BPELE UM Ala1SWeERe | Noddte Ulr! QM PO AL A e
34 is a luminance signsl which is applied to encoder 35
along with A window signal from window generator 36,
first and second color select signals and an output

15 enable. Encocder 35 provides output signals to the red,
green and blue color amplifiers, an inverted fast
blanking signal and half tone color signsls to coler
decoder 13 (see FIC.l). These functions will be
described in more detsil with reference to the remeining

2p Figures.

Referring specifically tp FIC.4, MPU interfsce 30 is
illustrated schematically. DPrimarily, interface 30
includes a line of twenty five buffer RAMa 39A through
39Y, 8 line of twenty five storage RAMa 40A through 40Y

25 coupled to receive dats from the buffer RAMs, an input
data esddress decoder 42 coupled to receive addreas

information from CPU 17, and an output data address



15 Reg. Reg. Reg. L3",L2", L1, LO 50-53u2, 5551-540ut (n)out (n")out(n")pl0O0000

. =0DC2=00110000+1=1DC2=11210001 =1DC2=01220001+1=2DC2=12320010
=2DC~=02330010+1=3DCZ=120 3430011 =3DC2=03440011+1=4DC2=14540X00
=4DC2=04550100t 1=5DC2=15650101 =5DC2=05660101, t 1- 6DC2=1676011D
=6DC2=06770110t 1=7DC2=1?870111 =?DC2=07880111t 1=8DC2=L25 g981, 000
=8DC2=08991000t 1=~DC2=1p001001 =0DC2=0D001001+1=0DC2=1 11,94 b %ogP03 J -1
shift registers 50-55 supply data output si8nals 0-7 (represen ing the
seven ~~ertical colums in each pi::elg.in accordance with Lhe timng
depicted by-~n) n"and n", as irEll as inserted n and n", to inputs of half
dot shift logic circuitry 32 illustrated in FIC. 7. It should be noted that,
essentially, n' indicates the date is used as it was stored, n indicates
.the data foﬁCFhéeprtﬁ-qqaﬁéedoﬁ°|h=¢¢R?QSéﬁEecothwmﬂ\Mﬂd gom" indicates the
data for the follonjng dot ane, _col um %ﬁ CrGQuitry 32 includes a

first tier B895F3Foth %ﬁﬂ?tﬁﬂﬂ %ﬁﬁT °r%%“”8ﬂ 20 ¥9F ddi GeUNt8EF signal s

fromshift pegisiess. 5Gid2eand adiACHH JRal 45 Of WY f]CQ ?,\499' yeSignals to a
second tier 61 of seven NAND gates. The output signals fromseCOnd tier 61

are suppliedhial ongedsion hhdsmgaaf&ndhnhac&hsreéfon@rgﬁyfsters 50-55, to a
third tler 62 of fourteen OR gates. 'the oututs of the first ae~en OR gates
of thirds t|€FPGQHB$%F¥ﬂnﬂ|¢EG°Fheﬁaﬁ%HHQHﬂtﬂenseVe¢hﬁﬁquﬂMFSUOtSa st or age

regi ster ;@lch outputs ate stored and also clocked in parallel into
se~ea |nput§ BPt LSt regi ster 66. The outputs of the second seven OR

gates of third ttgr %asrpgcgqggl Logh d s alel g;w'fj’g)ra s&/N i nputs of a

storage register i ch outputs are stared en so clocked iri yerellel

into seen i lﬁuéﬁtﬂc‘ﬁna Y i spegisiercAblépen peedict@iantbeht clock Z5
signs].) shiYt regisLere 66 end 6~ shift the received data one bit (one
hgl f dot) tehPheCMlg#]thor‘liHen?;hHYe‘dclchftSaténdSGheemrﬁsgitmatl or unshifted
data, i i ned 2003 recei~-in8 a serlal shift

o 2o PR RS rerai i AR r BT bR Tt e TRE BR R0, | So ¢ hat
all of the ¢atRe@PPEA H102kAwii B8R SO WutbskiNsr {1 4343 ahE0Mn

will be seven dots wide by nine dots high. In actusel
practice the blocks include additiocnal dots for spacing
from adjacent blocks and there are some minor variations

15 in the width and length for different television
standards. These differences are accommoedated by flags
and vertical and horizontal flyback signels applied to
the data bus as illustrated in FIG.4. Interface 30
operates by receiving, from registers associasted with CPU

20 17, one horizontal line of dete into -buffer RAMs 39 and
then shifting the next horizontel line of data into
buffer RAMs 39 as the first horizontel line of dets is
shifted out of buffer RAMs 39 and intoc storage RAMs 40.
The data is Bhifted out of storage RAMa 40 to the

25 following processing circuitry ss the next horizontal
line of deta from buffer RAMa 39 is shifted into storsge

RAMa 40. A single row memory map srchitecture is adopted



register 66 is shifted through register 69 and appears at the out put
thereof. The output data fromregister 63 is clocked into a flip flop 70 by
the shift clock ai8nal and appears at the output thereof as a signal

| abel | ed herein Lf~tAL. The output of flip flop 70 is clocked into a second
flip flop 71 b3 the shift clock signal and the 10 output of flip flop 71 is
clocked into a third flip flop 72 by the shift clock signahljﬂpgx@utput of
flip flop 71 is the lum nance signal that is supplied to encoder 35. The
output of flip flop 72 is |abelled LLT:hﬁ,R and is supplied along with the
LUSf AL signal to logic ciz-cuitry 15 to be explained in conjunction ~ith
*FIC. 9. The operation of half dot shift logic circuitry 32 can best be
explained with reference to FIC BA through FIC.BE. Referring to FIC. 8A, the
dots for s char adtier epbbdidegttt ensApadisoff Hdy &ankl starexsh disehayaeiwr RO-f 28
“are 20 illustrated. Note that the character only requires the storage of
sixty three Biar@edfyguped. B Pipipirdgtihdifal ey dbtM sddr deseseLthe 3", i, n
conj unction w har a r d. cl.ockj eqi sters 50-55 on ezery
hal f dot, th\guc écgggfqeg;?l‘Taﬁsgt%?ét%g%iglpnoét?%_ EP—‘Q ‘|{°n scﬁl'ie&§fafnes, can 25 be
devel oped. Ess&nrinital |y the character has been spread , to I13xl18. To
generate the six half dots illustrated in dotted lines in FIC. 8B a ~
function iSs perfoffiedfbyst €ilghiglep BODO:=r BAMscBBLuHmopgh329RREERIYI NS t O
F1C. SC, the practical ~, orking of this operation can bP seen. In this FIC.
the questiondt*&ch&Ff “BbE" ixFe dptustmt orastpREieityd BFE: i ous and

fol | owing dataiin ad aGePle AL AL & d.CRLEIEMRAIDS o g, nugper of the
colum and the 's5 nobol n or n", respectively. e rule irlastfafed in
FIC.SC is thaheashakf fotr haradtappestored phacse sHarlhaeer pofs(gotted |ine
half dots in FIC.BB) if there is a half dot in the lower |eft and upper

ri ght positi @re gt brodisplab®d ha Petkerof it8lat ehalitegparixledft bpdsgti ons.
Sinilarlx) as illustrated in FIC 8D, the cross sgpuld be filled 1In with a
hal f dot 1% CREFETFS WPHAI f TSt TPRSE WP S5EF™ BRI S MSe P Fi sht posi ti ons

but not in tRe URRE 354 IPLcANL LRVET nd &fd VROSLh Ofherl TuRRkEERENY @gain to
FIC. 7, the OR gates of tj.er 52 and the direct inputs fromregi sters 50-55

pro~i de the dmanadteg télaustafatcbdraatdt=C 8Bndowsoddxkds,neslofhef operati on
is perforned b5 the NA?: D Bales of first and second tiers 60 and 61 of

FIC. 9. As anYéodempl beighe ol Mifsh efNdegacsettrohatie raft FiBingier 60
provides the ti%%% gf,TELcC; 80 ~fe%ickeo§ hg, &449a¢ L\M%%% %Rtk bRy 60 performs
. . | e

the test of FI e results of these tests en conbi ned (ANDed) in

the firstsANQogattdralgdht Her ARl khei 5iAPPlsiiRdbl 0s 06 dvtirdkeOhreach of the
first and 25 second OR 8etea (fromthe left) of tier 62. The outputs of all
of the OR gatfes eh BPEILgXdw addcess hterl Ix s8leptedhicanet <fi Fhaseebe®d by

solid and doted lines in
1.ROMs 28 and the remaining two bits of storage are for

data identifying one of four selected colors for the
selected charmncter. Further, the height end/or width of
20 sany characters can be doubled, if desired, and these
signals are menticned thrcughout this disclosure.
Referring specifically to FIC.5, a helf deot address
generator is shown schematically. Vertical direction
counter 25 provides line address signals, LO to L4, in
25 response to a height signal, a signal from PLL 21 which
is synchronized with the horizontel flybeck pulses of e

received TV Bignal, and an inverted delayed vertical



11 July 2003 -16 F1C. 83. To pro~~ide a conplete 14x13 character, the entire
. 13x18 character appearintt at the outputs of the OR gates in tier 62
(illustrated in FIG~E) is shifted one half dot to the ri8ht and the new
ahi FGed 13x1$ character S is added to the unshifted 13x18 character b~-
storage registers 65-63 snd shift registers 66-69. The conplete 14x18
character is illustrated in FIG BE. The conpl ete character ﬂlh §P¢pted in
FIC.9E is substantiallf snmoother than the stored character f& ust xat ed
in FIC SA and, consequently, is nore Bleasin8 to the ese. It should be
xloted, that storage of the 14x18 cha Acter woul d require 252 bhits of
storage area, or appro::imately four tinmes the area required for the
storage of the 7x3 character illustrated in FIG BA. 15 Thus) the present
.invention sgibhstadi islgnyir eductes ddieeskOrages B @A ne@diugrdy § o4 he 64
charaoters. Referring specificall5 to FIO0.9, an edge enhancing circuit 7S
is |IIustrakeﬂlgﬂhéwanm@aFFy°fFheupwﬂpése1t# W reagies #5.0 461 otEnhance the
edges of characters 20 %ener t ed circuits 32 and 34 b for exanpl e,

by
partial |y sttt olftdiffgPERE? EhLY ralc‘°t1é°r"g E AP 2OR le*‘r@ﬁt CSP %S bl ack. In
the specifign@pagdimRterOfe ﬁé¥%d¥&?%§ﬂ§nk”¥fﬁndﬁy1 il I%e % edin FICO9)
circuit 75 provides a half dot bl ack edge at a t|on 0 e top, a Zb

portion Hf Kder it Qadresd al o d he ' kbghs: edg[eh)e $@1@sabe produce a ehado-~
effect as thouSh light nere comng froma source to the left of the
character. gtdmrhrcarehreletdd thulthe2008e -dddresses ss follows;

DC2

n
o

L3', L2*', L1', LO' = L4, L3, L2, L1

DC2

u
[

L3+, L2, L1', LO' = L4, L3, L2, LI + 1

10
Here it should be noted that whereas a pixel hes been
defined es having nine herizontal lines, the half dot
addresses actually identify horizontal sweeps (two
horizontal sweeps per horizontal line), thereby,

15 generating eighteen verticel addresses for each pixel.
The half dot addresses are applied to 64 character ROMs
28 to sddress deta therein each horizontal sweep, rather
than each horizontal line. The addressed data in ROMs 28
is applied to half dot shift logic 32, which will be

20 explained in conjunction with FIGS.6,7 and 8..

Referring to FIC.6, 8 specific one of 64 character

ROMs 28 selected by address CAO-5 is illustrated,
designated as 28 hereafter. The data in ROM 28 is
sddressed by balf dot addresses LO’-L3’, and is supplied

2S5 to the date inputs of a data timing generator including
8ix shift registers 50 through 55. Shift registers 50-55

are reset by a blanking pulse from blanking circuit 33,



edge enhancing effect, circuit i5 includes eifht OR sates in s ti,e~" 76, a
_ storage z~eglster ?8 and a shift register $0. Each of the DR Bates in tier
?6 is connected to two outputs of registers ~0, 52, 53 and ~S so as to
recei~~e 5 an indication as to whether there is a half dot above or bel o~r
( in the same vertical columm) the specific half dot being considered.
Thus, in each of the 252 positions of the pixel a half dvz j3g,gengrat ed
each tinme a half dot of the character (for exanple FIC 8E) appears abore or
bel os~ 10 orie of the positions. These \half dots are then applied to the

i nputs of storage generator 78 and frow there to shift register 80 where
‘all of the generated half dots are shifted on,e half dot to the right. The
shifted half dots are supplied through two flip flops 82 and a NOR 15 gate
.83 to one inpuictofiarsi®Rlgaket 8binA sigueidandputonfeqiiRngdt-e 851is coupl ed
to recel ~e a bl ack edge enabl e signal, which alon8 with flip flops 82 and
NOR Bat e 83, Pt RF dEi SHWEseqr FREENET ni i et §2theldgkrtianertansh biper at i on.
The output of OR gate IS hay act 0 _layin partial _black edge,

whi ch char acfeeifl*f‘geﬁsi I%gtséafgdgllﬁfﬁe@%ot%ﬁetsh)é?hgr% X 8acﬁ3F§c?tgr bei ng
illustrated {ps0hichidings ngndebhgr s edgechel fgrdddrndstrated i n shaded
| fnes. It should be noted that the character generated would require a
total of BOOhdriscrfal?2sweiepr eddeessen tid teheocohinedtior avasnglered i n RO-t
rather then being generated as in the present invention. Thus) an edge
enhanci ng ci bexdzonteljes@ePhedShhf trEedipters159upnd Xoare) clegkfdincti on

s~ith the ha]f dot shjft logic_circuitry' reatly.sinplifies the edge
enhanci ng op ?a‘?‘f%na%#cfsrseg’géegg% heé&%\ﬁr{)%ﬁ{eggf%gfsorsa‘gea%eéai Fé8. Referring
speci ficalldz;tokdd Gyl lotS suade¥s IBNEIRENr «38 LRi kLI MSli-Rleed Sehematically
and i s basicall5 conparison circuitry which includes two conparators ~0 and
92 and a sw asd Sonposed oeketinbyfdipidriedpSrod antlo®tx Greuget 50f 1 nputs of
each conparator 90 and B2 is connected to receil-a the colum addresses
(CCO-4) *% onvhirhorecePimalPotbufPbradiress SddsnBCEet"vPPnpatetbt
comparator 99,18 conneclad.! 9:9t prape RAkle 40Y:Lege.FIiGA) Lo recei - a

i ri ndow col U $tart" address atored therein. second set of inputs of

conpar at or 32ddr&s£0NNAE A tbOash Ol stgfRe RA-Ithé0o\t ot raG@iiviela wf ndort
colum stop address
shift registers 50-55 appears in each horizontsl sweep in

the feollowing order:

15 Reg. Reg. Reg. L3’*,Lz2’,L1’,LO’
50-53 52-565 51-54
out(n) out(n”) out(n’)

0 1 0 0 0 0 0 =0 DC2=0
0 1 1 0 0 0 O+1l=1 DC2=z=1
1 2 1 0 0 0 1 =1 DC2=0
1 2 2 Q (o} 0 1+1=2 DC2=1
2 3 2 o] Q 1 0 =2 DC2=0
2 3 3 0 0 1 0+1=3 DC2=1

20 3 4 3 0 o 1 1 =3 Dpc2=0
3 1 4 0 (8] 1 1+1=4 DC2=1
4 5 4 0 1 0 0 =4 DC2=0
4 5 8 0 1 0 0+1=5 DpC2=1
S 6 5 (o] 1 0 1 =5 DC2=0
5 1] 6 0 1 0 1+1=6 DC2=1
8 7 6 0 1 1 0 =6 DC2=0
6 7 7 0 1 1 0+4+1=7 DC2=1
(f 8 7 Q 1 1 1 =7 DC2=0
7 8 8 0 1 1 1+1=8 DC2=1

25 8 9 8 1 0 G O =8 DC2=0
8 9 9 1 0 0 0+1=9 DC2=1
9 0 a3 1 0 Q 1 =9 bca=0
9 0 0 1 0 0 1+41=0 DC2=1



15 stored there7.n. Wndow generator 36 operatts as follows. In each

hoz~i zontal sweep of the screen, each columm address is conpared to the

stored wi ndow colum Start address. and When a conpari son occurs, the

swtch is turned on to allow DC2 pul ses to pass therethrough and zO w ndow

signels are generated. Circuit 36 continues to generate the w ndow signals

until a conparison occurs between the col um addresses and'mhgwsgmyed

wi ndow col um stop address at which tinme the switch is closed and DC2

pul ses are stopped. Inverted output sighals from~5 conparators 90 and ~J2

ere supplied to the 1? input and set termnal of the pair of flip flops 94

and 95, respecti~-el5~ Wich operate as the swtch to provide the 11 July
2003 -19 starting and stoping operation. The s.i,ndo:: signnl :.hichis

_avai | abl e atshiff¢ irgeigters HAnSfurupply (dgs o legpprut §ignmipploi-@d to an i nput
of encoder %é@ SVindgm/?eﬂgratqr 36 is.an e::trenme]Jr sinple circuit 5 to
produce and QFEFSEETTEIFt HIF SeSPRcEeT hECA-iSRABRAS | B (5hhe®idfl And of f in

each verticaly, GolUREaRE: 3G, fw,lrei LRI A ANAGRLNEL S, TS g ngcessity- to

include circuitry defining the limts of the windowin terns 6f*%he

hori zontal navA. akt iwkebtde rcle@dr nt'Q thoseuiki LEesk 10 dot LRerart that
mﬁndom/gﬁnerator 36 is capable of generating any size and nunber of w ndows
(addi ti orfal 1¥E3ragérerisiop arid lvssretetidmesdes’ mayl hehoaddi bed) as wel | as

genez~ati ng w.ndo ithin :vingdows., Thus, character smgothin8 circuitr3
~. s discl oséf °f &%F\gh ?(%ses'itr}ﬁlqut‘ o™ pr gHué %ﬁde}bﬁe‘:[aatt“e.lSTHéegn‘b%t hi ng
circuitry grigatday eEHESS f NGARRYRL Ofe RARAGLEN 118d Y AUE c5PAGSE: M €qui red
whi l e produci ng a substantially snooth character. Further the snoot hin8
circuitry cam deusebezedlwirt,h watledge enrtizaceagticé rdutal fo® prhe~-i de bl ack

ZO (or amother color) surround. Hy usin8 the edge enhancing circuit raith
t he snoot hi f®ldPrenrt 89t thehCotprexFeiv®m¥ the edge enhancin8 circuit is

greatlypeduced. .Als a_siJr.fied w ndow gener at i i scl osed) which is
capabl e of provi 8%%585&??* Zérzgriitm&b’%?s&o'fo"vﬁqn oW a°st5§%l5'§gﬁ'§?ound for the

char act ers. NRNDS gh@ek0eoemd ff whi BRI redBGesohihes I fianactens tp;pake them
nore pleasing to the eye and esaier to read. It should al so 11 July 2003
registers 50-55 and adjacent pairs of which supply
signals to a second tier 61 of seven NAND getes. The
output signels from second tier 61 are supplied, along
15 with signals directly from registers 50-55, to a third
tier 62 of fourteen OR getes. The oututs of the first
seven OR gates of third tlier 62 are applied in parallel
to seven inputs of a storange register 65, which outputs
sre stored and also clocked in parsllel into seven inputs
20 of a shift register 66. The outputs of the second seven
OR gates of third tier 62 are supplied in psrallel to
seven inputs of a storege register 68, which outputs are
stored and also clocked in perellel into seven inputrs of
a shift register 69. Upon receiving a shift clock
25 signal, shift registers 66 and 69 shift the received data
one bit (cne half dot) to the right. The shifted data and

the coriginal, or unshifted dsta, is combined upon



20 be noted that all of the disclosed circuitry is included on the single
sem conductor chip |5, althovAh ~orue of the circuits disclosed nay be

useful in indi,~ii3ual circuit form 5 Svhile we have shot,~n and
described a specific enbodinent of this invention, further nodifications
and inprovenents srlil occur to those skilled in the art. W desire it to

be understood, therefore, that this invention is not limtg J&lﬁ%@(ﬁe
particular formsho.,n and Ip vr-e intend in the appended cl ai to cover
all nodifications which do not departlfiromthe spirit and scope of this
_intention. 11 July 2003 What ~:e claia is: #1 A television receiver
conprising: a mcroprocessor (1~); and 5 nultistandard on screen displ ay-

circuitry (20) .for generati a fpresel ected. di.spl.ay coupled tq said
. i cr opr ocedSST angE ﬁcfﬁﬁﬁggsnhéfg 53?"3&??‘1 i §n§a¥§8}s4§l%§,ﬁ50- 55, 32,
34) for chasggieu STROLRI PPgidrddre @i sRhaya, 1G~2nhAct £l ViSi@n receiver as
claimed in claiml s~herein the half dot shift neans includes: a plurality
of char act etatlROsaippee?8) orag hs iraadienSuspot ellindhendiendehar &idser dat a
representing dots in 15 horizontal and vertical |ines defining a character
to be di spizeFagtea Bl tsdehiflift edgoyhered brter~53480d *PRRATE Pitni ng
generatqr (50-55) cougLed to said plural |é%/ of . character .and said half
dot addressth® §ETEFat SPeRRYL pr ARSICHIPEF ety sfé‘(?&nﬁeﬁhﬂtﬁﬂgrjd ‘Fat a out puts

for each halfogh Gham @ Felecing aRALICLRL ciiiR 2260R%: fAlA Quuput bei ng

representative of the store aracter date for a selected half dot of the
sel ect ed characirer att BRef étispudaihe redtfpat Headighalepebseddtiereial 25 the
stared character data for a half dot imediatel S
LUMAL. The output of flip flop 70 is clocked inta a
second flip flop 71 by the shift clock signal and the
10 output of flip flop 71l is clocked into a third flip flop
72 by the shift clock signel. The output of flip flop 71
ia the luminence signal thet is supplied to encoder 35.
The output of flip flop 72 is labelled LUMAR and is
supplied along with the LUMAL signal to logic circuitry
1s to be explained in conjunction with FIG.S.
The opersation of half dot shift logic circuitry 32
can best be explsined with reference to FIG.BA through
FIC.8E. Referring to FIC.8A, the dots for a character
(the letter A) as they are stored in character ROM 28 are
20 illustrated. Note that the character only requires the
storage of sixty three bits of data. By utilizing the
half dot addresses LO’-L3', in conjunction with chsaracter
ROM 28 and clocking registers 50-55 on every half dot,
the character illustrated in FIC.8B, in sclid lines, can
25 be developed. Essentially the character has been spresd

to 13x18. To generate the six half dots illustrated in

dotted lines in FIC.8B a ® function is performed by



preceedi n8 the selected half dot in a vertical line including the selected
hal f dot, and the third data 11 July 2003 -22 output being
rPpresentati~' e of the stored character data for a half dot imediately
followi ng the selected~half dot in the Vertical line includin8 the selected
hal f dot; and half dot shift logic circuitry' ( 3~ ) c:oupled to receive
and conbine the first, second and third data outputs from sgijg ?@ha timng
generator and pro~-iding data output q(.gx~alq representative of &
substantial portion of the selec~. ed ehdracter. 10 tJ3 A tel ewi sian
receiver r~s clainmed in claim2 wherein the half dot shift nmeans ~urther
“includes shift storage neans (65) 66, 68, 69) coupled to said half dot
shift logic circuitry_for regei~ingt a_output sj8nals, 15 shifting
_the data oufBquéféﬁaFE'on%F 215 "Fot? gﬁaq%%nﬁﬁﬁiﬁﬁaf?kfﬁ CENVd2dat a

out put si gnalss WikhbReashif tadh dat 3.oHt PUin SingRak$ct Oy ovi de data out put
signals representative of the conplete selected character. 20 A tel evision

recei ver as qileaiti®ablecChal Mdst\ier ek prssdrtk dd~bht b S pekar£hdon screen
displas circuitry generates colum timng signals and further conprises
. Pi ndor ~ gerrneatiiong spénfic i B&yinandetdi h8 wd Hicemsgeo e eaq(4DV, 25 4DW- for

storing 'nfornatgon %ﬁ %Q tﬁgHgoigtiog Qf th%_mﬁndogg the informatian
i ncl udi ng t FEPISEEMTeRn Eath® HOtAREGNPAI the e LAP WATE Nt he® B3P doR starts and
ends, and a%lﬁlq|¥eggggtively. The rule illustrated in FIC.SC is

that a half dot should appesar in place of the cross

(dotted line half dots in FIC.8B) if there is a half dot

in the lower left and upper right positions but not in

10 the lower right and upper left positions. Similarly, as
illustrated in FIC.8D, the cross should be filled in with
2 half dot if there is a half dot in the upper left and
lower right positions but not in the upper right and
lower left positions.

15 Referring again to FIC.7, the OR gates of tier 62
and the direct inputs from registers 50-55 provide the
character illustrated in FIG.8B in solid lines. The %
operation is performed by the NAND gates of first and
second tiers 60 and 61 of FIGC.7. As an example, the

20 first NAND gate (from the left) of tier 60 provides the
test of FIC.8D while the second NAND gate of tier 60
performa the test of FIC.8C. The results of these tests
i8 then combined (ANDed) in the firat AND gate and the
results is applied to one input of each of the first and

25 second OR gates (from the left) of tier 62. The outputs
of all of the OR gates of tier 62 produce the 13x18

character illustrated by solid and doted lines in



-23 eonpari~~n circuitry (90, 92) coupled to recei~-e stored information
fromsaid storage de~~ice on first input termnals and further coupled to
recex~,-e the colum timng si8nals fromsaid nuitistandard on screen
display 5 circuitry (~~) on second input termnals) said conparison
circuitr; providing srindow signals when the information on the first and
second input termnals conpare. ~5 a television receiver com{liyi@ﬁ: 10 a
m croprocessor (15); and on screen display cireuitr3 (20) coupled to said
m croprocessor and includi ng 8enersting-neans (24) for generating dot and
columm tim ng signals and sai ndow generating neans (36) far providing a

w ndow encl osin3 a 15 presel ected display, said w ndow generating neans

i ncluding a_storage dew ice 40V , ~Ox | ~j r storing H ipdoor position
_information' thetiidi g cpd"l"ﬁhﬂé 'f‘n“é”ef’clﬁgﬁorlflﬁg%t a‘fshelriaﬁet%zit' §<Hf’ch t he ssindovr
starts and gpds, angh SQMRALESORe £1dlalli¥a( a0, trd)ofigiRkedrt 0, L ggi ve stored
information 20 front said storage device on first 1nput termnals and
further coupheéstinreicei e theleolnuved il RICGSEBNaYs sHireausans AeneTe~ting
means on second input termnals) said conparison circuitry providing

wi ndo~r si 8hal§ dwertd riher mhghorensh tthiee nfeivr shi fiweE sldedAdehpputtdamer ni nal s 25
conpare._,6 .~ television receiver as claimed in claim5 wherein 11 July

6
2003 _2¢ the® s IRecPPERIETSA IM&1IGdEReTEC ST &Y G5APAFat or C30) havi ng

(et P L Sartss of 0 diigiany frrgpl um o s onale,
i ncludi ng col uMshd rdbufAGReN0lik Z®HrAraldtd® @86 illustrated in
FIG.8E. The complete character illustrated in FIC.8E is
substantielly smoother than the stored character
10 1l)lustrated in FIC.S8A and, consequently, is more pleasing
tc the evye. It should be noted, that storage of the
14x18 character would require 252 bits of storage ares,
or spproximately four times the area required for the
storage of the 7x9 cheracter illustrated in FIG.8A.
15 Thus, the present invention substaentially reduces the
storage area required for the 64 characters.

Referring specifically to FI0.9, an edge enhancing
circuit 75 ig illustrated schematically. The purpose of
circuit 75 is to enhance the edges of characters

20 generated by circuits 32 and 34 by, for exanple,
partislly surrounding the character with a different
color, e.g. black. In the specific embodiment of the
present invention illustrated in FIC.9, circuit 75
provides a half dot black edge at & portion of the top, a

25 portion of the bottom, and along the right edge, s0 as to

produce a shadow effect as though light were coming from

a source to the left of the character. To produce this



whi ch the ~rindow starts, and an inverted output termnal; s second
conparator (92) having first input termnals connected to receive the

colum timng signals, second input term nals connected to xeceive ~.indow
10 position information including colums in each horizontal |ine at which
t he wi ndow ends, and an inverted output tez~mnal ; and a swi tch including

first and second flip flop circuits (9~, 95) each hazing siﬂng2bﬁput
termnals, 15 clock 7.nput terminals, set input term nals, and’out put
termnals, the clock input terminal of;said first flip flop bei n8 adapted
to receive the dot tiznzag signals, the signal iput termnal of said first
flip flop being co~xn,ected to the inverted output termnal of said second
z0 conparstor, the output terminal of said first flip flop being connected
.to the cloclsEnpnbapel if nal f&sFt s &itdcsetohtl FIG4YY9ePop! b hPR et tienput

term nal oﬁnsg!gi?gcggg l'iE%JJéQJrQQE”Qe onphegted tgi;periny rted out put
an

term nal of sai Irst conparator, the out put ef m naj £ 16¥ ?&nd 25
second flipof.l OR2RHOYEdtRE dM&aWeRAQR. +8EBNAH Sis cbnfBe 864 BN Wispl ay

apparatus for use in conjunction

outputs of registers 50, 52, S3 and 55 so as to receive

5 an indication as to whether there is & half dot above or
below (in the same verticsl column) the specific half dot
being considered. Thus, in each of the 252 positions of
the pixel 2 helf dot is generasted each time & half dot of
the character (for example FIC.8E) appears above or below

10 one of the positions. These half dots are then applied
to the inputs of storage generstor 78 and from there to
shift register 80 where all of the generated half dots
are shifted one half dot to the right. The shifted half
dots are supplied through two flip flops 82 and a NOR

15 gate 83 to one input of an OR gate 85. A second input of
OR gate 85 is coupled to receilve a black edge enable
signal, which along with flip flops 82 and NOR gate 83,
provide the correct timing to the edge enhancing
operation. The ocutput of OR gate 85 is & character

20 having a partial black edge, which character is
illustrated in FIC.10 with the 14x18 character being
illustrated in solid lines and the black edge beinz
illustrated in shaded lines. It should be noted that the
character generated would require a total of 300 bita aof

25 storage area if the character was stored in ROM rather

than being generated as in the present invention. Thus,

sn edge enhancing circuit is described which, in



11 July 2003 -25 ~.ith s tele~ision receit-er including half dot shift
cirCuitrs~ for character snoothin6 in a display, said circuitry-
conprising: a plurality- of character ROV (28) each ha~~ing 5 stored
therein character data representiri8 dots in hori:.vntal and vertical |ines
defining a charactEr to be displa5-ed; a half dot address generator (45-48)
, a data timng generator /50-55) coupled to said 10 plural{ty,ephorharacter
ROHs and said hal f dot address generator and provi.dj.ng first, second and
third data outputs far each half dot fthrgm a sel ected character, the second
~data output being representative of the stored character data foz~ a

sel ected half dot of the selected 15 character, the first data output being
representative of the stored character data for a half dot inmmediately

. preceedi ng trnBuicgdead hahf thpthgld doyerhilalloBiifect MeYifdi>ng t he sel ect ed
hal f dot, and thithrdldgta oq%pu% bein? representatj~-e %f t he stored
character dat2=20% &' ™8 Hal F° dot® iSHFedr At 8T o lPPERF 1hE°T f¥%el ect ed hal f
dot in the vardiGal dheNgmbist Uk N tlgeSelact ¢ . hal f dot; and hal f dot
shift logic circuitry (32) coupled to receive and conbine the first, second
sad third data 2Redermping &pem Siaied ldata FlGdNg geéndeatenemdopr ovi di ng
data out put signals representative of a substantial portion of the selected

character. 3813yllustostedpsihrmetisanlqi e dy EppiFatts for use in

conjunction with a televisiop receiyer, iTcéudiqglhalf dot shift circuitxY
com?arlscn clrcuitry w(fc includes coapara rs 90
(32) for character rounding Irn a displa~~"as claimed i1n claim7 further

includin8 shidd &t QrAad8 BRAPSh composed of two flip flops 94 and

35. One set of inputs of each comparastor 90 and 92 is
connected to receive the column addresses (CCO0-4) from

10 horizontal counter 24. A second set of inpute of
comparator 90 is connected to storage RAM 40V (see FIC.4%4)
to receive s window column start asddress stored therein.
A secand set of inputs of comparator 92 iz connected to
storage RaM 40 W to receive a window column stop address

15 stored therein. Window generator 36 operates as follows.
In each horizontal sweep of the screen, each column
sddress is compared to the stored window column start
address. and when & comparison occurs, the switch is
turned on to allow DCZ2 pulses to pass therethrough and

20 window signals are generated. Circuit 36 continues to
generate the window signals until a compsrison occurs
between the column mddresses and the stored window ceolumn
gtop address at which éime the switch is closed and DC2
pulses are stopped. Inverted output signals from

25 comparators 90 and 92 are supplied to the D input and set
terminal of the pair of flip flops 394 end 95,

respectively, which operate asa the switch to provide the



5 (6~, 66, 68, 63l coupled to said half dot shift logic circuitry for

recei ~~in8 the data output signals) shifting the data output signals one
hal f dot, and conbining the received data output signals kith the shifted
data output signals to protide data output signals representative of 10

t k~e Conpl ete selected character. T9 In a television receiver including

mul tistendard on screen displa3 circuitry a nmethod of charaﬁhgfzﬁgpothing
conprising the step$ of: 15 storiri8 character data representlﬁg ots in
hori zontal arid vertical lines defining.a character to he displayed;

.de~-el opin8 a set of half dot addresses; generatin8 first, second and third
data signals for each half dot froma selected character fromsaid stored
character data, the second data si8nal being representative of the stored
.character da&f&TFdNRa282| AR EhAPFTHbIOLf (THE KePeRst ek satedr sbier, the first

dat a signaligeggg§ﬁég9£e§gq;%;h;; rggdt§§¥bgo%g?¥5p§r@§ter ZS data for a

hal f dot i mredi ate preceedi ng the sele a tott 9P d°%vé&ftical 1ine
including theppekeat ed balfnHal orapf-dd8- taki,rd date 9i Rnal being
representati ~~e of 11 July 2003 4 r the stored character data for a half
dot i m-nedl at el yWioHbewgsmetdteors@bets exh radtiredol ri oidfle wieruical |ine
including the selected half dot; and ' conbining the first, second and
third daga g RAPSUES PRO-SRFE t8at af B SiBAAI the epimessndati ve of the

sel ect ed chauaglar ohNe A SRt LM, 110 A method, of cgengrat x| ~ a wi ndow
for an on screen dlsp?ay i'n the Screen of a tele~i%ioftYecei ver conprising

10 the stepho@fizod@BEr tédl tHeFeNPs ShONA S sEQE yeagh Marddecal col um of the
SCreen,;

circuitry defining the limits of the window in terms of
the horizontal rows. It will be clear to those skilled

10 in the art thst window generator 36 is capable of
generating any size and number of windows {(additional
storage of stop and start addresses may be required) as
well as generating windows within windows.

Thus, character smoothing circuitry is diesclosed

15 which is simple to produce and operate. The smoothing
circuitry greatly reduces the amount of charmcter stcrage
space required while producing a substantially smooth
character. Further the smoothing circuitry can be
utilized with an edge enhancing circuit te provide black

20 (or any other color) surround. By using the edge
enhancing circuit with the smoothing circuitry, the
complexity of the edge enhancing circuit is greatly
reduced. Also, a simlified window generstor is disclosed,
which is capable of providing different colers of window

25 as 8 background for the characters. This background

further enhances the characters to make them more

pleasing to the eye snd easier to read. It should also



prod di ng address si8nals for the colums in which the ~cindowis to
. appear; 15 conparing the timng signals to the address signals and
provi di ng s~indoir signals when timng signals cou~pare to the address
signals for the colums in tvhich the windowis to appear; and utilizing
the wi ndow signals to generate a window in 20 the screen. :
ALY, . ANy. Aly. A3[y. ASS. AF" 2. ASy. Al 7. AHyR AL. Any. Al nf. An9. A3, fif; [s. AyH e
A& . AY[. ASf". Alye. Al . As. Ay. Al [s. Al H . AI5f2489FJUMW01LCSTkzupf§® calc™a]c
~Na] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]€d]<a] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca]
.cal] ca] ca] ca] ca] cPa 25j nv~
!"*/FK}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
ca] ca] ca] cal cal cal cal ca c I ( 23F~x If ZT}.xsni d caU] cal] ca
. ]U] CLU] ]caU} cg%lj é % @]ca]lﬂ]qq] E} g cal ds 55\’)} ‘é’] 4 }dé.‘f:&‘df%%l] caa caa ca
U cay cay C@Lcaksalp p@@\éhl%o{quewlmrr ,ZT}U] cadh s .8
U c”aU] ca] calU] cal] ca caU] caU] caU] caU] calj caU] ca ca caU cal] cal] c
aU] cal] cal] ealkaath Ccﬂii.ﬂdﬂaﬁ]eﬂabﬂaeabhws’leﬁ;l[ i RAndividual circuit
cd*9: zupkf a\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]j ca] calc”aljchalc
~a] ca] ca] cafeaPea] ca] ca] ca] ca] ca] ca] ca]ca! 7Q‘ac}~Zi j45~ytoje [Va]ca] ca]ca]c
a] ca] ca] ca] ca] cal,cal cha ajcalc ca] cal cal.cal] call ca]ca] ca] ca
c}a] c}a] c}a c}a] c}a] c]e‘{ﬁ 1%)' - g‘la ;h §] ?T% ‘g'ls[c\; &t% ]f“?)%ﬁ ar c}a] cg% ca} ca} ca} ca}
]cgalﬂwcgglcggcagnsahf;@lﬁétﬂﬁachﬂlga%@aﬂ £ay) caldqalkcath caldcadhcal) gal cal cal ca
. RSzt 0i c] WherpVewdd €a]idadUpeall cad] tredwadkdatlbaall) cald aal]. cakld cal] caU] caU
] caU] caU] cal] cal] cal] caU] ca] cal] caU] caU] ca] ca] ca] caU] ca] ca<>MhkY ] h p
L11og ~" | w ngbs Vg Ul tale &9 eapeatfesd ca‘f]*tﬂ]%’a]reaU}ba‘} cdU]sca] cal] ca] cal] ca] ca
U cal call catl.caleath cal G Gtheacheal cad Gakealerled i 30 Jigwasaseral &

N R e

10 we intend in the appended claims to cover all
modifications which do not depart from the spirit and

scope of this invention.



-/ 11112/ 3h3ztoj e [ U cU ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] cal] ca] cal]
. ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca
h34a5555686nm6666667N7Q7"7t 888899y9: +;

; <<<<=zuoi d_VYT] ] calU] ca] ca] caU] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca]
cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca] ca .

=>77. @ @vax @A, AANAABBBB@B: EqEEEEEFXFFFGG-xsmhb\ W d_YT] ] c] ¢ajd cal calc
a] cal] ca] cal] ca] caU] ca] ca] ca] ca] c”aU] ca] ca] cal] ca] cal] ca] ca&ii zf@g% cha]ca]c
~a] ca] ca] ca] caGGCGHH MVMVMNNNSSSSTTTwWXXXXaYnYsY! ZZA(_\ _~ytoje ZU]]caU ca] c
.a] ca] ca] ca] ca] ca] cal] ca] cal ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]cal]c
a) ca] ca] ca] ca] c”aj caI \ i j I _n_"g  Caxaabbbb

c) c5c<c?cFcl cLeVe] ¢ cveycecd} xr ngb\ WQ~y U] ca] caU] ca] caU] ca] caU] ca] cal] ca] caU
.] ca] cal] ca] c¥pEaleat} it ¢t cal] caU] cal] cal] caU] caU] caU] ca] ca] c*a] ca] c*a] ¢

dEdedddddddddde, eOe3e@Eef hEj|jjjj 2kkAmNman} n~yt oj e [ V] ca] ca] ca] ca] ca] ca] c

i’ﬂ] Ci':l] CaU]] Ca]U] Gal calcakeal ¢ srlcaldical-cabhgal £ald:ca] cal] ca] cal] ca] cal] ca] caU
ca] cal] ca] ca

}nnnoHpp' q_ qqqqr r esssssesscernosy U\ xxeadipkf a\ W ca] ] ca] ca] ca] ca] ca] ca] cal]
ca] ca]ca]ca]ca

W] cal ca] €al] ca] cEupEaFtangead c,%{] E5FeSPca} %auvcé]leae]leay cbfh]e ca
z{{{{1" 11111l }g‘e]_‘rr}rh}t N~’\~~~4o v¥| vialy b£f< al1lsa ca] calgal callcalca]ca]c
184 Cafta] calca ca ¢

ajcalcalcalc a] ca] cafca]ca] ca] cal ca] ca! 04>*
IrOpProcessor and 1nclud1ng half dot shift meens (28

}xsni | vagl gb] Xa] 11 ca] ca] ca]]ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] cajc

a] ca] ca] caU] axl-a8l)] 648} 64l 23] cH c ocalkbafeatied Gm=b@% R ( }r tHd 0% () -
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10m 10m 18m 810%m: ()-4= wxXMB7 10M 10M

#2 A television receiver as clsimed in claim 1 wherein
the helf dot shift means includes:
a plurality of character ROMs (28) esch having
stored therein character date répresenting dots in
15 horizontal and vertical lines defining a character to be
displayed;
a helf dot address generator {(45-48);
a data timing generator (50-55) coupled te said
plurality of character ROMs and said half dot address
20 generator and providing first, second and third data
outputs for each half dot from & selected character, the
second data output being representative of the stored
character data for a selected half dot of the melected
character, the first data output being representative of
25 the atered charecter data for a helf dot immediately
preceeding the selected helf dot in a vertical line

including the selected helf dot, and the third data
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output being representative of the stored character dats
for a half dot immediately following the selected'half
dot in the vertical line including the selected nalf dot;
and
S half dot shift logi¢ circuitry (32) cocupled to

receive and combine the first, second and third data
outputs from said data timing generator and providing
data output signels representative of a substantial
portion of the selected chereacter.

10
#3 A television receiver 2z claimed in claim 2 wherein
the helf dot shift meeans further includes shift storage
mesns (65, 66, 68, 69) coupled to said half det shift
logic circuitry for receiving the data output signals,

15 shifting the data output signals one half dot, and
combining the received data output signels with thé
shifted data output signals to provide data output
signals representative of the complete selected
char;cter.

20
#4 A television receiver as claimed in claim 2 wherein
said multistanderd on screen display circuitry genersates
column timing signals and further comprises window
generating means (36) including s storage device (40V,

25 40W) for storing information as to the position of the
window, the information including the column in each

horizontal line at which the window starts and ends, and
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. comparison circuitry (80, 82) coupled to receive stored

informastion from said storage device on first irvput

terminals and further coupled to receive the column

timing signels from said multistendard on screen display

S circuitry (24) on second input terminals, said comparison

circuitry providing window signals when the infarmation

on the first and second input terminals compare.

#5 A television receiver comprising:

10 a microprocessor (15); and

on screen displey circuitry (20) coupled to said

microprocessor and including genersting means (24) for
genarating dot and column timing signals and window
generating means (36) for providing s window enclosing a

15 preselected display, said window generating means
including a storage device (40V, 40W) for storing window
position information including columns in each horizontal
line at which the window starts and ends and comparison
circuitry (90, 92) coupled to receive stored information

20 from said storage device on first input terminals snd
further coupled to receive the colupn timing signals from
said generating means on second input terminals, said
compariscn circuitry providing window signals when

information on the first and second input terminals

25 couwpare.

26 A television receiver as claimed in claim 5 wherein
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s second comparator (92) hsving first input
terminals connected te receive the column timing signals,
second input terminals connected to receive window

10 position information including columns in each horizontal
line at which the window ends, and an inverted output
terminal; and

a switch including first and second flip flep
circuits (94, 95) each heving signal input terminsals,

15 clock input terminals, set input terminals, and ocutput
terminals, the clock input terminal of said first flip
flop being adapted to receive the dot timing signals, the
signal input terminal of said first flip flop being
connected to the inverted output terminal of said second

20 comparator, the output terminal of said first flip flop
being connected to the clock input terminel of said
second flip flop, the set input terminal of said second
flip flop being connected to the inverted output terminal
of said first compasrator, and the output terminal of said

25 second flip flop providing the window gignals.

:7 On screen display spperatus for use in conjunction
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the stored character data for & half dot immediately

preceeding the selected half dot in a vertical line
including the selected half dot, sand the third data
output being representative of the stored character dats
20 for a half dot immediately following the selected half
dot in the verticel line including the selected half dot;
and
half dot shift logie circuitry (32) coupled to
receive and combine the first, second and third dats
25 outputsa from said date timing generator and previding
data output signals representative of a substantisl

poertion of the selected character.
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selected half dot of the selected character, the first

data signal being representative of the stored character
25 data for a half dot immediately preceeding the selected

half dot in a vertical line including the selected helf

dot, and the third dats signal being representative of



{I[:vW410 Lz 10%?%;& ()-1 Lz 10%Y;& ()- 1,10% 9% ()-1 1L10% 9%& ()-

ly109<#& ()- 1f'$10% % & ()- |[:vW410 Lz 10% ?$;& ()-1 Lz 10%Y; & ()-
l,10% % ()-1 IL,,10% % ()- Uz 10% % ()- Lz 10% $; & ()- Normal"
13]c" "Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading
63] c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Defaul t- Paragraph
Font zP . %#(. P49>DJP V[ \ 2bg@ nsxd~ F3~"h3=G _d} nz cdef ghm%
~"&&' (+. 186A8y9<?????@-@ Q @ Cx @ CAROAAONASA3AEAUAD AV

n_a3egj Am_qr Auvz| A} *~c|

JEntryWordDocunentr ! "#$%&' () *+, -./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

10

15

20

the stored character data for a half dot immediately
following the selected half dot in the vertical line
including the selected half dot; and

combining the first, second and third data signals
to provide data output signals representative of the

selected charscter in a =mooth form.

#10 A method of genergting a8 windew for an on screen
display in the screen of a television receiver comprising
the steps of:

generating timing signals for each vertical column
of the screen;

providing sddress signals for the columns in which
the window is to appear;

comparing the timing signals to the address signals
and providing window signals when timing signals compsare
to the address signals for the columns in which the
window is to appear; and

utilizing the window signals to generste a window in

the screen.
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