
;e3e r Lp,6Trcu\ 11 July 2003   AN OSD IN A TM RECEIVER INCLUDING A WINDOW,
SMOOTHING AND EDGE ENHANLING The present invention pertains to e.
television receiver including a microprocessor (MPU) and an on screen
displasy (05D) and more particularl5 to a multistandard USD including
character- smoothing and edge enhancing and to window generation. 1~
Background of the Invention In prior art television receiver an MPU is
utilised 15 to control a11 of the functions, e.g. color, synchronization
etc. An additional chip, which contains a11 of the OSD circuitry,is coupled
to the MTU and provides any on screen displays. Each prior art OSD chip is
designed to operate with a specific television 20 receiver, that is, it
operates at one specific standard. Typical world standards in the
television industry include NTSC PAL) and SECAN Further, there are many
variation art each of these standards) referred to herein as
multidefinitians, which multidefinitions include: 25 Improved definition TV
(IDTV); extended definition TV (EDTV); high definition TV (HDTV); as well
a$ interlace scan and proaressive scarf. Because each chip operates on only
one standard the   11 ~ July 2003 -2 frequencies within the chip are
constant and it is relatively simple to provide feature such as windows and
smooth characters However, even with constant frequenoies a large amount of
storage space is required to store smooth characters and enhanced edges .
Further, window generation rquirea a relatively large amount of cirouitry
and does sot allow such inovations as a window within a window. Summary of
the Invention 



It is an object of the present invention to provide new and improvod
ahe,raoter emanthin~ ciouitry and methods. It ie a further ob,~eot of the
present invention to provide new and improved character smoothing circuitry
and methods with edam enhanoing oapabilitias. It is e, purther ob,jeot of
the present invntion to provide new and improved windo~r $eneratin~
circuitry and methods. These and other ob,~eeta oP this invention are
realised in s television receiver having a mioraproeenaor and
mul~Cistenderd 09D circuitry for generatin8 a preaeleoted diepley ooupled
to said miord~5trooenaor end inoludina half dot shift means for oharacter
smoethia~ in the display. 'the 09D circuitry further inoludea edge   11
July 2003 -3 generating means coupled to said half dot shift neaps for at
least partially surrounding characters with g predetermined edge. The
invention further includes window generating circuitry including a
comparator for comparing the actual column count to s preselected window
address and generating a window signal each time they compare. 10 Brief
Descciption of the Drawings Referring to the Drawings) wherein like
characters indicate like parts throughout the figures: FIC.1 is a
block/schematic diagram of a television 15 receiver embodying the present
invention; FIE.2 is a more detailed block diagram/floK chart of the
improved microprocessor illustrated in FIG. I; FIG.3 is a more detailed
block diagram/flow chart of the OSD circuitry of FIG.2; 



FZC.4 is a schematic diagram of the MPU interface portion of FIG.3; FIG S
is a schematic diagram of a half dot timing generator embodied in the
vertical counter of FIC.3; FIGS.6 and 7 are schematic diagrams of the half
dot 25 shift logic and shift register portion of FIC.3; FIG8.8A through 8E
illustrate the meaner of smoothing characters ;   11 July 2003 -4  FIC.9 is
a schematic diagram of an edge enhancing circuit embodying the present
invention; FIC.10 illustrates the edge enhancing action of the circuit of
FIC.9; and S FIC.I1 is a. schematic diagram of window generating circuitry
portion of FIC.3. Detailed Description of the Preferred Embodiment 10
Referring specifically to FIG.1, a multistandard television receiver is
illustrated embodying the present invention. Throughout this description,
the term "multistandard" refers to the various world Standard 1S television
systems (e. g. NTSC, rAL, SECAM, etc.) as well as any or a11 of the various
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 



Zp plurality of fields per second with each field being defined by vertical
pulses (vertical frequency) having a fixed number of horizontal sweeps
(horizontal frequency) therebetween An on screen display is composed of
dote positioned in horizontal lines and vertical columns. Each dot in each
pixel has a specific address and is positioned in one of the horizontal
lines rnd vertical columns and each pixel is addressed by vertical columns
11 July 2003 -5 and horizontal rows. The addresses are used to generate the
desired display'. While the above nomenclature gill be used throughout this
description it should be understood that this is simply for convenience of
description and is not intended to limit the invention in any way. The
television receiver includes an antenna I0, a tuner 11, IF strip 12, color
decoder 13, CRT 14, and MPU 15. AS is well known in the art, MPU 15
controls the 10 channel (or operating frequency), the color of the picture
and s11 other controllable features such as brightness, volume, etc. .A
remote unit 16 communicates with MPU 15 for remote control) of many
controllable features. only the basic components are illustrated in 15
FIG.1 and many well known` peripheral components have been omitted for
simplicity. FIG.2 illustrates a more detailed block diagram of M1'U 15 with
the carious components, which in this specific embodiment are all formed on
a single chip. 20 FIC.2 also illustrates impute and outputs to MT'U 15,
many of which pill not be described in detail herein because they are yell
known to those skilled in the srt. The main components to be discussed
herein are a CrU 1? Bad specific cicuitry within the multistandard on
screen 25 display (09D) circuitry 20. A more detailed block diagram of
multistandard 05D circuitry 20 is illustrated in FIG.3. Two copending   11
July 2003 -6 



patent applications entitled "1'V NECEIVER 1NCLUDING ~IULTISTAND~.RD USD"
and "~lULTISTANDARD OSD IN A 'fw F~ECEI~'ER ZNCLfDINC DISPLAY fOSITIONINC"
, filed of e~-en date herewith and assigned to the same assignee, describe
5 the operation of OSD circuitry 20 in more detail. Circuitry 20 includes a
phase-locked loop (PLL) 2I, a s5stem/mode detection circuit 22, horizontal
and z-ertical counters 24 and 25, respectively, horizontal and vertical
position delay circuits 26 and 27, respectively. 64 10 character
xee,d-only-mFmories (ROMs) 28. an MPU interface 30, half dot sh i t logic
circuits 32, blanking circuits 33, 16 bits shift re8ister 34, character and
window color encoder 35, and window generator 36. PLL 21 is utilized to
synchronize 03D circuitry 20 to any received standard 15 television signal.
Tn the present embodiment the leading edge of the horizontal flyback pulse
portion of a received television si8nal is used to synchronize rLL 21 to
the received television signal. The horizontal flyback pulse is also
supplied to system/mode detection 20 circuit 22. Mater clock signals and
horizontal frequency signals from rLL 21 are supplied to horizontal counter
24. A third signal synchronized to the horizontal flyback pulses is applied
to the vertical counter 25 and 6tfU interface 30 from rLL 21. System/mode
25 detection circuit 22 supplies flags (e.g. mode fl~s~) to PLL 21,
horizontal and vertical counters 24 and 25, and biPU iliterface 30.
Horizontal counter 24 supplies dot and   11 July 2003 -7 ~~ertical column
addresses to hocizontal position delay circuitry 26, 5ti'U interface 30,
and other portions of the circuitry riot shoHn herein. Vertical counter 25
supplies horizontal line and horizontal row addresses to character S RObfs
2B and htfL interface 30. Vertical. position delay' circuitry 27 receives
Vertical flyback pulses from the standard television signal and supplies a
delayed vertical flyback signal to s~stem/mode detection circuit 27 and to
:erti~sl counter 25. 10 In the present embodiment, for purposes of
explanation, it will be assumed that each character is formed from a se~en
by nine dot matrix. Further, each dot is formed by twa horizontal pulses
iri two adjacent horizontal sweeps. The two horizo7ntal pulses) along with
15 the same two positions in s11 following horizontal sweeps, define a
vertical column and the to horizontal sweeps define a horizontal line.
Thus, the dots are in horizontal lines and vertical columns and each dot in
a screen can be addressed aecordinglp. Two adjacent 2p horizontal pulses in
a single sweep are a half dot (in the horizontal direction) and two
horizontal pulses vertically adjacent in different horizontal sweeps (n
horizontal line) are a half dot (iri the vertical directionl. 25 In FIG.3,
one of the 64 character RObds 28 is selected bs a character address from
btfU interface 30 and Lhe data stored iri each R01! 28 is addressed by half
dot  



11 July 2003 -s line addresses 8enerated b5 sertical counter 25. The data
from the selected character RUM ZS is supplied to half dot shift logic 32
along With a reset'pulse from blanking circuit 33, a delayed vertical
flyback pulse 5 from circuit 27, dot address bits 2 and 3 (DC2/3) from
horizontal counter 24, the first bit in the line address (LO) from vertical
counter 25, and character blanking bits for tl,minS purposes. The data
output signals from logic circuit 32 are supplied to 16 bits shift register
10 34 along with a latch clock signal, a serial shift signal and a shift
clock signal. The output of shift register 3~ is a luminance signal 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. Encoder
35 pro~-ides output szgnals to the red, green and blue color amplifiex$) an
inverted fast blanking signal and half tone color si8na19 to color decoder
13 (see FIC.I)- These functions will be described in more detail ~sith
reference to the remaining zp Figures. Referring specifically tp FIC A ,
MrU interface 30 is illus2,rgted schematically. primarily, interface 30
includes a line of twenty five buffer RAMa 39A through 39Y, a line of
t~centy five storage RAMe 40A through 40Y 25 coupled to receive data from
the buffer RAlds, an input data address decoder 42 coupled to receive
address information from CrU 17, and an output data address   11 July 2003
_g_ decoder -~3 coupled to recei~~e line, column and row address
information from horizontal and ~~erti.cal counters 2~ and 25. Since
decoders 4Z and .~3 are not a part of this in1-ention and the function
thereof 1s self 5 explanitory, ~s detailed explanation of these circuits
will not be 8i~-en. In this specific embodiment of the present intention)
the displas is capable of producing ei8hteen characters horizontally across
the screen by ten 



10 characters ~crticalls down the screen. Each character is formed in a
block which for purposes of this explanation will be se~en dots Nide bs
nine dots high. Zn actual practice the blocks include additional dots for
spacing from adjacent blocks and there are some minor lariations 15 in the
width and length for different television standards. These differences are
accommodated by flags and vertical and horizontal flyback signals applied
to the data bus as illustrated in FIG.4. Interface 30 operates by
receiving) from registers associated pith CPU 20 17, one horizontal line of
date into~buffer RAMS 39 and then shifting the next horiaontal line of data
into buffer RAMs 30 es the first horizontal line of date i9 shifted ouz of
buffer RAMs 33 and into storage RAMs 40. The date is shifted out of storage
RA~Is 40 to the 25 folio*ing processing circuitry as the next horizontal
line of data Eton buffer RA~ts 39 is shifted into stornge ftAbl9 40) A
single row memory map architecture is adopted   11 July 2003 -LO in this
embodiment instead of the full screen dispiay R.~~f no~-ma115' used, to
minimise the display HASi and to use the functions and Capabilities of the
MPU to a greater extent. 5 The first eighteen buffer RAMS 39A through 3SR
ionly three of Nhich are illustrated for simplicity) are utilized to
receive address data as to which, if any, of the sixty four characters
stored in 6~4 charactex RODIs 28 are to be displayed in each of the
eighteen pixels being 10 operated upon. The remaining se~~en buffer RADls
39S through 33Y receive data as to various other functions including color
of characters) windor; address, color of window, height and width of
characters, enable and timing signals) etc. In each of the first eighteen
RAMS 39A/ 15 40A through 33R/408, the first six bits of storage are for ari
ASKII code address for a selected one of chaz~scter ROMs 28 and the
remaining two bits of storage are or data identifyinH one of four selected
colors for the selected character. Further, the height and/or ridth of ZO
any characters can be doubled, if desired, and these signals are mentioned
throughout this disclosure. Referring specifically to FIC.5) a half dot
address generator is shoHn schematically. Vertical direction counter 25
provides line address signals, LO to L4) in 25 response to a height si8nal,
a signal from PLL 21 which is synehronis.ed with the horizontal flybeck
pulses of a received TV signal, end an inverted delayed ve~rtieal   11 July
2003 



- fl~'back signal. Line address signals L1 thr4ugh L4 are applied to inputs
of four exclusive UH gates ~5) .~6, 47 and 48, respecti~el5~ along kith one
bit of a dot address (bC2) and other generated timing signals, to generate
5 half dot address signals LO'to 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, L1 t 1 10 Here it should be rioted
that whereas a pixel has been defined as having nine horizontal lines, the
half dot addresses actually identifs horizontal s~oeeps (two horizontal
sweeps per horizontal line), thereby, 15 generating eighteen vertical
addresses for each pixel. The half dot addresses are applied to 64
character ROMs 28 to address data therein each horizontal s~.reep, 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 kith FZCS.6,7
end 8.. Referrin8 to FIC.6, a specific one of 64 character RObds 28
selected by address CAO-5 is illustrated) deai8nated as 28 hereafter. The
data in ROM 28 is addressed by half dot addresses LO'-L3') and is supplied
25 to the data inputs of a data timing 8enerator including six shift
resisters 50 through 55. Shift registers b0-55 are reset by a blanking
pulse ft'ow blanking circuit 33,   11 July 2003 -12 hich is simple a
timing, signal and, consequentl;~, xill not be discussed further. The data
is clocked into shift re8isters 50-55 at different times to proi~ide a sort
of time multipleting, to allow data. from different horizontal sweep
addresses to be combined in a sS.n8le horizontal sweep. Shift registers 50
and 53 axe clocked bs dot address bit DC2, shift re8isters 5~ and 55 are
clocked by dot address bit DC3, and shift registers 51 a.nd 54 are clocked
b3- a signal from a logic circuit 57 10 which receives both dot address
bits DC2 and DC3 az~d the most si8nificant bit (LO) in the horizontal line
address. The data available at the output terminals of shift re8isters
50-55 appears iri each horizontal sweep in the following order: 



15 Reg.Reg.Reg.L3',L2',L1',LO'50-53u2,5551-54out(n)out(n")out(n')p100000
=0DC2=00110000+1=1DC2=11210001 =1DC2=01220001+1=2DC2=12320010
=2DC~=02330010+1=3DCZ=120 3430011 =3DC2=03440011+1=4DC2=14540X00
=4DC2=04550100t1=5DC2=15650101 =5DC2=05660101,t1-6DC2=1676011D
=6DC2=06?70110t1=7DC2=1?870111 =?DC2=07880111t1=8DC2=L25 g981, 000
=8DC2=08991000t1=~DC2=1p001001 =0DC2=0D001001+1=0DC2=1   11 July 2003 J -1'
shift registers 50-55 supply data output si8nals 0-7 (representing the
seven ~~ertical columns in each pi::el) in accordance with Lhe timing
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 for the pre~-ious dot in the same column, while n" indicates the
data for the folloning dot in the same column 10 CirGUitry 32 includes a
first tier 60 of fourteen HAND gates each of ~~hich receives four signals
from shift registers 50-55 and adjacent pairs of which supply signals to a
second tier 61 of seven NAND gates. The output signals from sECOnd tier 61
are supplied, along 15 with signals directl3' from registers 50-55, to a
third tier 62 of fourteen OR gates. 'the oututs of the first ae~en OR gates
of third tier 62 are applied in parallel to severs inputs of a storage
register 65, which outputs ate stored and also clocked in parallel into
se~ea inputs 20 of a shift register 66. The outputs of the second seven OR
gates of third tier 62 are supplied in parallel to s een inputs of a
storage register 68, Which outputs are stared end also clocked iri yerellel
into seen inputs of a shift register 69. Upon recei~-ing a shift clock Z5
signs].) shiYt regisLere 66 end 6~ shift the received data one bit (one
hglf dot) to the right. The shifted data and the original, or unshifted
data, is combined upon   11 July 2003 -1:~  recei~-in8 a serial shift
signal and the data is serxallp shifted out of registers 66 end 60. So that
all of the data appears on a single output line, the data from 



register 66 is shifted through register 69 and appears at the output
thereof. The output data from register 63 is clocked into a flip flop 70 by
the shift clock ai8nal and appears at the output thereof as a signal
labelled 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 signal. The output of
flip flop 71 is the luminance signal that is supplied to encoder 35. The
output of flip flop 72 is labelled LLT~ip.R and is supplied along with the
LUSfAL 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 character (the letter A) as they are stored in character RO~f 28
are 20 illustrated. Note that the character only requires the storage of
sixty three bits of data. Bs utilizing the half dot addresses LO'-L3', i,n
conjunction with character RODS 28 and clocking registers 50-55 on ezery
half dot, the character illustrated in F.IC.BH, in solid lines, can 25 be
developed. Essentially the character has been spread , to I3xI8. To
generate the six half dots illustrated in dotted lines in FIC.8B a ~
function is performed by   11 July 2003 _1~_ circuitry- 32. Referrin8 to
F1C.SC, the practical ~.orking of this operation can bP seen. In this FIC.
the questionable half dot is represented b~ a'cross and pre:ious and
following data in adjacent columns are 5 represented b5- the number of the
column and the s5'mbol n or n", respectively. The rule illustrated in
FIC.SC is that a half dot should appear in place of the cross (dotted line
half dots in FIC.BB) if there is a half dot in the lower left and upper
right positions but not in 10 the loner ri8ht and upper left positions.
Similarly) as illustrated in FIC.8D, the cross should be filled 1n with a
half dot if there is a half dot in the upper left and toer ri8ht positions
but not in the upper right and lower left positions. 15 Referring again to
FIC.7, the OR gates of tj.er 52 and the direct inputs from registers 50-55
pro~ide the character illustrated in FIC.8B in solid lines. The operation
is performed b5 the NA?:D Bales of first and second tiers 60 and 61 of
FIC.9. As an e~:ample, the 20 first HAND gate (from the left) of tier 60
provides the test of FIC.8D ~rhile the second NAND gate of tier 60 performs
the test of FIC.$C. The results of these tests ie then combined (ANDed) in
the first AND gate and the results is applied to one input of each of the
first and 25 second OR 8etea (from the left) of tier 62. The outputs of a11
of the OR gates of tier 62 produce the 13x18 charactet~ illustrated by
solid and doted lines in 



11 July 2003 -16 F1C.83. To pro~~ide a complete 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
ahiFGed 13x1$ character S is added to the unshifted 13x18 character b~-
storage registers 65-63 snd shift registers 66-69. The complete 14x18
character is illustrated in FIG.BE. The complete character illustrated in
FIC.9E is substantiallf smoother than the stored character 10 xllustxated
in FIC.SA and, consequently, is more pleasin8 to the ese. It should be
xloted, that storage of the 14x18 character would require 252 bits of
storage area, or appro::imately four times the area required for the
storage of the 7x3 character illustrated in FIG. BA. 15 Thus) the present
invention substantially reduces the storage area required fox the 64
charaoters. Referring specifica115 to FI0.9, an edge enhancing circuit 7S
is illustrated schematically. The purpose of circuit 75 is to enhance the
edges of characters 20 generated by circuits 32 and 34 by, for example,
partially surrounding the character with a different color, e.g. black. In
the specific embodiment. of the present invention illt~atrated in FIC.9)
circuit 75 provides a half dot black edge at a po=tion of the top, a Z5
portion of the bottom, and along the right edge) so as to produce a ehado~
effect as thouSh light mere coming from a source to the left of the
character. To produce this   11 July 2003 -1~ 



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 belo~r
( in the same vertical column) the specific half dot being considered.
Thus, in each of the 252 positions of the pixel a half dvz is generated
each time a half dot of the character (for example FIC.8E) appears abore or
belos~ 10 orie of the positions. These half dots are then applied to the
inputs of storage generator 78 and frow there to shift register 80 where
a11 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 input of an OR gate 85. A second input of OR gate 85 is coupled
to recel~e a black edge enable signal, which alon8 with flip flops 82 and
NOR Bate 83, provide the correct timing to the edge enhanci~n8 operation.
The output of OR gate 85 is a character 20 laving a partial black edge,
which character is illustrated in FIC.10 with the 14x18 character being
illustrated in solid lines and the black edge beiag illustrated in shaded
lfnes. It should be noted that the character generated would require a
total of 300 bits of 25 store~ge area if the character was stored in RO~t
rather then being generated as in the present invention. Thus) an edge
enhancing circuit is described nhich, in   11 July 2003 -)~ conjunction
s~ith the half dot shift logic circuitry', greatly simplifies the edge
enhancing operation and reduces the amount of storage required. Referring
specifica115- to FIC.11. s~indow generator 36 is illustrated schematically
and is basica115 comparison circuitry which includes two comparators ~0 and
92 and a switch composed of two flip flops 94 and 95. One set of inputs of
each comparator 90 and Q32 is connected to receil-a the column addresses
(CCO-4) from 10 hori:.ontal counter 24. A second set of inpute of
comparator 90 is connected to storage RAIi 40V (see FIC A) to recei~e a
irindow column start address stored therein. A second set of inputs of
comparator 32 i,s connected to storage RA~I 40 W to receive a windort
column stop address 



15 stored there7.n. Window generator 36 operatts as follows. In each
hoz~izontal sweep of the screen, each column address is compared to the
stored window column Start address. and When a comparison occurs, the
switch is turned on to allow DC2 pulses to pass therethrough and z0 window
signels are generated. Circuit 36 continues to generate the window signals
until a comparison occurs between the column addresses and the Stored
window column stop address at which time the switch is closed and DC2
pulses are stopped. Inverted output signals from ~5 comparators 90 and ~J2
ere supplied to the 1? input and set terminal of the pair of flip flops 94
and 95, respecti~-e15~ Which operate as the switch to provide the   11 July
2003 -19 starting and stoping operation. The s.i,ndo:: signnl :.hich is
available at the in~~erted output of flip flop ~5 ig supplied to an input
of encoder 35. SVindow generator 36 is an e::tremelr simple circuit 5 to
produce and operate. Further, since the ~~indo~~ is turned on and off in
each vertical column of each horizontal sweep there is no necessity- to
include circuitry defining the limits of the window in terms of the
horizontal rows. It will be clear to those skilled 10 in the art that
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
genez~ating windows within :vindows. Thus, character smoothin8 circuitr3
~.s disclosed 15 which xs simple to produce snd operate. The smoothing
circuitry greatly reduces the amount of character storage space required
while producing a substantially smooth character. Further the smoothin8
circuitry can be utilized with an edge enhancing circuit to pro~-ide black
ZO (or am other color) surround. Hy usin8 the edge enhancing circuit raith
the smoothin8 circuitry, the complexity of the edge enhancin8 circuit is
greatly reduced. Also, a simlified window generator is disclosed) which is
capable of providing different colors of window Z5 as a background for the
characters. This background further enhances the rheracters to make them
more pleasing to the eye and esaier to read. It should also   11 July 2003 



20 be noted that a11 of the disclosed circuitry is included on the single
semiconductor chip l5, althovAh ~orue of the circuits disclosed may be
useful in indi,~-ii3ual circuit form. 5 SVhile we have shot,~n and
described a specific embodiment of this invention, further modifications
and improvements srlil occur to those skilled in the art. We desire it to
be understood, therefore, that this invention is not limited to the
particular form sho.,n and lp vr-e intend in the appended claims to cover
a11 modifications which do not depart from the spirit and scope of this
intention.   11 July 2003 What ~:e claia is: #1 A television receiver
comprising: a microprocessor (1~); and 5 multistandard on screen display-
circuitry (20) for generating a preselected display coupled to said
microprocessor and including half dot shift means (28, 45-4$, 50-55, 32,
34) for character smoothing in the display. 10 ~2 A television receiver as
claimed in claim 1 s~herein the half dot shift means includes: a plurality
of character RO~is (28) each havin8 stored therein character data
representing dots in 15 horizontal and vertical lines defining a character
to be displaced; a half dot address generator (~5-48); a data timing
generator (50-55) coupled to said plurality of character ROHs and said half
dot address 0 generator and providing first) second and third data outputs
for each half dot from a selected character, the second data output bein8
representative of the stored character date for a selected half dot of the
selected character, the first data output being representative of 25 the
stared character data for a half dot immediatelS 



preceedin8 the selected half dot in a vertical line including the selected
half dot, and the third data   11 July 2003 -22 output being
rPpresentati~'e of the stored character data for a half dot immediately
following the selected~half dot in the Vertical line includin8 the selected
half dot; and half dot shift logic circuitry' ( 3~ ) c:oupled to receive
and combine the first, second and third data outputs from said data timing
generator and pro~-iding data output q(.gx~alq representative of a
substantial portion of the selec~.ed character. 10 tJ3 A telewisian
receiver r~s claimed in claim 2 wherein the half dot shift means ~urther
includes shift storage means (65) 66, 68, 69) coupled to said half dot
shift logic circuitry for recei~-ing the data output si8nals, 15 shifting
the data output signals one half dot, and combining the received data
output signals with the shifted data output signals to provide data output
signals representative of the complete selected character. 20 A television
receiver as claimed in claim 2 wherein said r~ultistandard on screen
displas circuitry generates column timing signals and further comprises
.Pindor~ generating meena (36) includin8 a storage device (4DV, 25 4DW~ for
storing information as to the position of the window, the informatian
including the column in each horizontal line at which the Rindow starts and
ends, and   11 July 2003 



-23 eompari~~n circuitry (90, 92) coupled to recei~-e stored information
from said storage de~~ice on first input terminals and further coupled to
recex~,-e the column timing si8nals from said muitistandard on screen
display 5 circuitry (~~) on second input terminals) said comparison
circuitr; providing srindow signals when the information on the first and
second input terminals compare. ~5 a television receiver comprisin8: 10 a
microprocessor (15); and on screen display cireuitr3 (20) coupled to said
microprocessor and including 8enersting means (24) for generating dot and
column timing signals and saindow generating means (36) far providing a
window enclosin3 a 15 preselected display, said window generating means
including a storage dew ice ( 40V , ~Otl~j for storing H indoor position
information including columns in each horizontal line at xhich the ssindovr
starts and ends and comparison circuitry (~0, ~2) coupled to receive stored
information 20 front said storage device on first input terminals and
further coupled to receive the column timing si8nal.s from said AeneTe~ting
means on second input terminals) said comparison circuitry providing
windo~r si8nals when information on the first and second input terminals 25
compare. ,6 .~ television receiver as claimed in claim 5 wherein   11 July
2003 _2q_ the comparison circuitry Includes: a first comparator C30) having
first input terrainsls connected to receire the column timing signals,
second input terminals connected to recei~-e window position 5 information
including columns ir1 each horizontal Line at 



which the ~rindow starts, and an inverted output terminal; s second
comparator (92) having first input terminals connected to receive the
column timing signals, second input terminals connected to xeceive ~.indow
10 position information including columns in each horizontal line at which
the window ends, and an inverted output tez~minal ; and a switch including
first and second flip flop circuits (9~, 95) each hazing signal input
terminals, 15 clock 7.nput terminals, set input terminals, and output
terminals, the clock input terminal of said first flip flop bein8 adapted
to receive the dot tiznzag signals, the signal iput terminal of said first
flip flop being co~xn,ected to the inverted output terminal of said second
z0 comparstor, the output terminal of said first flip flop being connected
to the clock input terminal of said second flip flop, the set input
terminal of said second flip flop bein8 connected to the inverted output
terminal of said first comparator, and the output terminal of said 25
second flip flop providing the windor. si8nals. :7 On screen display
apparatus for use in conjunction 



11 July 2003 -25 ~.ith s tele~-ision receit-er including half dot shift
cirCuitrs~ for character smoothin6 in a display, said circuitry-
comprising: a plurality- of character ROMs (28) each ha~~ing 5 stored
therein character data representiri8 dots in hori:.vntal and vertical lines
defining a charactEr to be displa5-ed; a half dot address generator (45-48)
; a data timing generator /50-55) coupled to said 10 plurality of character
ROHs and said half dot address generator and provi.dj.ng first, second and
third data outputs far each half dot from a selected character, the second
data output being representative of the stored character data foz~ a
selected half dot of the selected 15 character, the first data output being
representative of the stored character data for a half dot immediately
preceeding the selected half dot in a vertical line including the selected
half dot, and the third data output beinS representati~-e of the stored
character data 20 for a half dot immediately followin8 the selected half
dot in the vertical line including the selected half dot; and half dot
shift logic circuitry (32) coupled to receive and combine the first, second
sad third data 25 outputs from said data timing generator and providing
data output signals representative of a substantial portion of the selected
character.   11 July 2003 -26 Un screen display apparatus for use in
conjunction with a television receiver including half dot shift circuitxY
(32) for character rounding in a displa~~ as claimed in claim 7 further
includin8 shift storage means 



5 (6~, 66, 68, 63I coupled to said half dot shift logic circuitry for
recei~~in8 the data output signals) shifting the data output signals one
half dot, and combining the received data output signals kith the shifted
data output signals to protide data output signals representative of 10
tk~e Complete selected character. T9 In a television receiver including
multistendard on screen displa3 circuitry a method of character smoothing
comprising the step$ of: 15 storiri8 character data representing dots in
horizontal arid vertical lines defining a character to he displayed;
de~-elopin8 a set of half dot addresses; generatin8 first, second and third
data signals for each half dot from a selected character from said stored
character data, the second data si8nal being representative of the stored
character data for a selected half dot of the selected character, the first
data signal beiri8 representati~~e of the stored character ZS data for a
half dot immediatel3 preceeding the selected half dot in a vertical line
including the selected half dot, and the third date 9iRnal being
representati~~e of   11 July 2003 4 r the stored character data for a half
dot im~nedlately following the selected half dot in the ~-ertical line
including the selected half dot; and ' combining the first, second and
third data signals to pro~~ide data output si8nals representative of the
selected character in a smooth form_ r10 A method of generatixl~ a window
for an on screen display in the screen of a tele~-ision receiver comprising
10 the steps of: generating timing signals for each vertical column of the
screen; 



prod ding address si8nals for the columns in which the ~cindow is to
appear; 15 comparing the timing signals to the address signals and
providing s~indoir signals when timing signals cou~pare to the address
signals for the columns in tvhich the window is to appear; and utilizing
the window signals to generate a window in 20 the screen.
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