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AN OSD IN A TV RECEIVER INCLUDING A· 

WINDOW, SMOOTHING ANO EDGE ENHANCING 

5 The present invention pert~ins to a ~elevision 

receiver including a microprocesso~ (MPUJ and an on 

screen display (OSD) and more particularly to a 

multistandard OSD including character smoothing and edge 

enhancing and ~o window genera~ion. 

lo 

Background of the Invention 

In prior art television receivers an MrU is utilized 

15 to control all of the functions, e.g. color, 

synchronization, etc. An additional chip, which contains 

all of the OSD circuitry,is coupled to the MPU and 

provides any on screen displays. Each prior art OSD chip 

is designed to opera~e with a specific television 

20 receiver, that is, it operates at one specific standard. 

Typical ~orld standards in the television indus~ry 

include NTSC, PAL, and SECnM. Further,.there are many 

variations· on each of these standards• referred to herein 

as multidefinitions, which multidefinitions include: 

25 Improved definition TV (IDTV); extended definition TV 

(EDTV); high definition TV (HDTV); as ftell as interlace 

sean and prosreasive scan. 

Because each chip operates on only one s~andard, the 
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frequencies within the chip e~e constant and it is relatively 

simple to provide features such&• window• and •mooth· 

oharaoters. · However, even with constant frequencies a large 

amount of atarase epaoe i• required to store smooth character• 

a~d enhanced ed•ea. ~urther,· window •e~eration requires a 

relatively lar•e amount of circuitry a:n.d. does not 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 

improved aharaoter amoothina ciouitry and methods. 

It is a further object of the present invention to provide 

new and improved character smoothing circuitry and methods with 

edJle e~hanoina oapabilitiea. 

It is a further object of the·present invention to.provide 

new and 1•proved window •enerati~ circuitr~ and methods. 

These and other objects cf this invention are realized in a 

television receiver havi~g a mioroproa~ssor and multiatandard 
. . 

OSD circuitry for generating a preaeleoted display coupled to 

eaid mioro~~ooeaaor and inoludina half dot shift means for . 

oharacter •moothina i~ the diaplaT. The OSD circuitrT fu~~her 

inoludea ed~e 
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generating means coupled to said half dot shift rne6nS for 

at least partially surrounding characters with a 

predetermined edge. 

The invention further includes window generating 

5 circuitry including a comparator for comparing the actual 

column count to a preselected window address and 

generating a window signal each time they compare. 

10 Brief Desc~iption of the Drawings 

Referring to the drawings, wherein like characters 

indicate like parts ~hroughcut the figures: 

FIG.l is a block/schematic diagram of a television 

15 receiver e~bodying the present invention; 

20 

FIG.2 is a more detailed block diagram/flow chart o~ 

the improved microprocessor illustrated in FIC.I; 

FIG.3 is a more detailed bloc~ diagram/flow chart of 

the OSD circuitry of FIG.2: 

FlC.4 is a schematic diagram of the MPU interface 

portion of FIG.3; 

FIC.5 is a schematic diagram of a half dot timing 

generator embodied in ~he 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; 

FIGS.SA through SE illustrate the manner of 

s~oothing characters; 
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FIC.9 is a schematic diagr~m of an edge enhancing 

circuit embodying the present invention; 

FIG.JO illustrates the edge enhancing action of th~ 

circuit of FIC.9; and 

FIC.11 is a schematic diagram of window generating 

circuitry portion of FIG.3. 

Detailed Description of the Preferred E~bodiment 

Referring specifically to FIC.l, a multistandard 

television receiver is illustra~ed embodying the present 

invention. Throughout this description, the term 

"multistandard" refers to the various world standard 

15 television systems (e.g. NTSC, ~AL, SECAM, etc.) as well 

as any or all of the various m~ltidefinition systems 

(e.g. IDTV, EDTV. HDTV, interlace scan. progressive scan, 

etc.}. It is of course well kncKn in the TV field that 

pictures or screens &re produced by generating a 

20 plurality oC fields per second with each field being 

defined by vertical pulses {vertical frequency) having a 

fixed number of horizontal sweeps (hori~on~al frequency) 

~herebe~ween. An on screen display is composed of dots 

posi~ioned in horizontal lines and vertical columns. 

25 Each dot in each pixel has a specific address and is 

positioned in one o~ ~he horizontal lines and vertical 

columns and each pixel is addressed by vertical columns 
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and horizontal rows. The addresse$ are used to generate 

the desired display. While the above nomenclature will 

be used throughout this description it should be 

understood ~hat this is simply for convenience of 

5 description and is not intended to limit the invention in 

any way. 

The television receiver includes an antenna 10, a 

tuner 11, IF strip 12, color decode'r 13, CRT 14, and Ml'U 

15. AS is well known in the art. MPU lS controls the 

10 channel (or operating frequency). the color of the 

picture, and all 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. l and many well known peripheral components have been 

omitted for simplicity. 

FIG.2 illustrates a more detailed block diagram of 

MFU 15 with the various components. which in this 

speci·tic embodiment are all formed on a single chip. 

20 Fiq.2 also illustrates inputs and outputs to MI'U 15, man~ 

of which will not be described in detaii herein because 

they are well known to those skilled in the art. The 

main components to be discussed herein are a cru l? and 

apecific cicuitry within the multistandard on screen 

25 display (OSD) circuitry 20. 

A more detailed block diacram of aultistandard OSD 

circuitry 20 is illustrated in FIC·. 3. T"o copending 
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patent applications entitled "TV RECEIV£R INCLUDING 

)IULTISTAND.ARD OSD" e.nd "~ULTISTANDARD OSO IN A 'rV 

~ECEIVER INCLUD!NC DISPLAY roSITIONINC", filed of even 

da~e 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) 21, a 

sys~em/mode detection circuit 22, horizontal and vertical. 

counters 24 and 25, res~ectivel;,horizontal and vertical 

position delay circuits 26 and 21, respec~ively, 64 

10 character ~ead-only-•emories (ROMs) 28, an MPU interface 

30, half dot shift logic circuits 32, blanking circui~s 

33, 16 bits shift register 34, character and window color 

encoder 35, and window generator 36. FLL 21 is utilized 

to synchronize OSD cirouitry 20 to any received standard 

15 television signal. In the present embodiment the leading 

edge of the horizontal flyback pu~se portion of a 

received television sigttal is used to synchronize PLL 21 

to the received television signal. The horizontal 

f lyback pulse is also supplied to system/mode detection 

20 circuit Z2. Master clock signals and horizon~al 

frequency signals from !'LL 21 are supp.lied to hori:z:ont:al 

counter 24. A third sign.al synchronized ~o the 

horizontal fl7back pulses is applied ~o the vertical 

counter 25 and MrU interface 30 from rLL 21. System/mode 

25 detection circuit 22 &\applies fla&s (e.s. mode flu) ~o 

rLL 21, hori~ontal and vertical counters 24 and.25, and 

Mru interface 30. Horizon~al counter 24 supplies dot and 
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~ertical column addresses to horizontal posi~ion delay 

circuitry 26, Ml'l' interface 30, and other portions of' the 

circuitry not shown herein. Vertical ~ounter 25 supplies 

horizontal line and horizontal row addresses to character 

5 ROMs 28 and MPU interface 30. Vertical position delay 

circuitry 27 receives vertical flyback pulses from the 

standard tele~ision signal and supplies a delayed 

~ertical flyback signal to system/mode detection circuit 

27 and to vertical counter 25. 

10 In the present embodiment, for purposes of 

explanation, it will be assumed that each character is 

formed from a seven by nine dot matrix. Further, each 

dot is formed by two horizontal pulses in two adjacen~ 

horizontal sweep~. The two horizontal pulses, along with 

15 the sa~e two positions in all following horizontal 

s~eeps, define a vertical column and the two 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 accordingly. Two adjacent 

20 horizontal pulses in a single sweep are a half dot (in 

the horizontal direction) and two horizontal pulses 

vertically adjacent in different horizontal sweeps (a 

horizontal line) are a half dot (in tbe ~ertical 

direction) • 

25 In FIC.3, one of the 64 character ROYs 28 is 

selected by a character address f~om MPU interface 30 and 

-the data stored in each ROM 28 is addressed by half doc 
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line add~esses generated by ~ertical counter 25. The 

data from the selected character ROM 28 is sup~lied to 

halt dot shift logic 32 along with a reset· pulse from 

blanking circuit 33, a delayed vertical flyback pulse 

5 from circuit Z7, dot address bits 2 and 3 (DC2/3} from 

horizontal counter 24, the first bit in the line address 

(LO) from ve~tical counter 25, abd character blanking 

bits for timing purposes. The data output signals from 

logic circuit 32 are sup~lied ~o 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 

34 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 outpµt 

15 enable. Encoder 35 pro~ides output signals ~o the red, 

green and blue color amplifieTs, an inverted fast 

blanking signal and half tone color signals to color 

decoder 13 (see FIC.l). These functions will be 

described in more detail with reference to the remaining 

20 Figures. 

Referring specifically tp FIC.4, Mru interface 30 is 

illus~ra~ed schematically. ~rimarily, interface 30 

includes a line of twenty five buffer RA.Ma 39A through 

39Y, a line of t~ent.y five storage RAiis 40A through 40Y 

25 coupled to receive data from t.he buffer RAMs, an input. 

data address decoder 4Z coupled to receive add~ese 

information fro= cru 17, and an outpu~ data address 
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decoder ~3 coupled to receive line, column and row 

address information from horizontal and vertical counters 

24 and 25. Since decoders 42 and 43 are not a part of 

this invention and the function thereof is self 

5 explanitory. a de~ailed explanation of these circuits 

will not be given. 

In this specific embodi•en~ of the present 

invention, the display is capable of producing eighteen 

characters horizontally across the screen by ten 

10 characters vertically down the screen. Each character is 

formed in a block which for purposes of this explanation 

will be seven dots wide by nine dots high. In actual 

practice the blocks include additional 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 accommodated by flags 

and vertical and horizontal f lyback signals applied to 

the date. bus as illustrated in FIC.4. Interface 30 

operates by receiving. from registers associated with CPU 

20 17, one horizoni:.al line of data int;o ··buf'fer RA?wls 39 and 

then shifting the next horizontal line ·of' data into 

buffer RAMs 39 as the first horizontal line of ·data is 

shifted out of buffer RAMs 39 and into storage RA.Ma 40. 

The data is shifted out or storage RAMs 40 to the 

25 follo-ing proeessina circuitry as.~he next horizontal· 

line of data from buffer RAMs 39 is shifted into storage 

RAMs 40. A single row memory 11.ap architecture ia adopted 
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in this embodiment instead of the full screen dis~lay RAM 

normally used, to minimize the display RA.~ and to use the 

functions and capabilities of the MPU to a greate~ 

extent. 

The first eighteen buffer RAMs 39A through 39R (only 

three of which are illustrated for simplicity) are 

utilized to receive address data as to ~hich, if any, of 

the sixty four characters stored in 64 character ROMs 28 

a~e ~o be displayed in each of the eighteen pixels being 

10 operated upon. The remaining seven buffer RAMs 395 

through 39Y receive data as to ~arious other functions 

including color of characters, windo~ add~ess, color of 

window, height and width of characters, enable and timing 

signals, etc. In each of the first eighteen RAMs 39A/ 

15 40A through 39R/40R, the first six bits of storage are 

for an ASKII code address for a selected one of character 

ROMs 28 and the remaining two bits of storage are for 

data identifying one of four selected colors for the 

se1eeted character. Further, the height and/or width of 

20 ·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 shown schematically. Vertical direction 

counter 25 provides line address sianala, LO to L4, in 

25 response to a beiaht signal, a sisnal f~om rLL 21 which 

is s711chronized wi~h the horizontal flyback pulses of a 

received TV signal, and an inverted delayed vertical 
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flyback signal. Line address ~ignals Ll through L4 are 

applied to inputs of four exclusive OR gates 45, 46, 47 

and 48, respectivel;, along with one bit of a dot ada~ess 

(DC2) and other generated timing signals, to generate 

5 half dot address signals LO•to LJ 1
• The half dot 

addresses are related to the line addresses as followsj 

10 

DC2 = 0 LJ I, L2', Ll', LO' = L4, L3, L2, Ll 

DC2 = 1 LJ'' L2', Ll', LO' = L4 ,. 1.3, L2, Ll + 

Here it should be noted that whereas a pixel has been 

defined as having nine horizontal lines, the half dot 

addresses actually identify horizontal swee~s {two 

hori~ontal sweeps per horizontal line), thereby, 

1 

15 generating eighteen vertica1 addresses for each pixel. 

The half dot addresses are applied to 64 character ROMs 

28 to address data 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 FlGS.6,7 and 8 •. 

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

ROMs 28 selected by address CA0-5 is illustrated, 

designated as 28 hereafter. The data in ROM 28 is 

addressed by half do~ addresses LO'-L3•, and is supplied 

25 to the data inputs ot a da~a timing genera~or includinK 

six shift re~isters SO through SS. Shif~ registers 60-55 

are reset by a blanking pulse f~o~ blanking circuit 33, 
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~hich is simply a timin~ signal and, consequently, Kill 

not be discussed further. The data ia clocked into shift 

registers 50-55 at different times to provide a sor~ of 

time multiplexing, to allow da~a from different 

S horizontal sweep add~esses to be combined in a single 

horizontal sweep- Shift registers 50 and 53 a~e clocked 

by dot address bit DC2. shift registers 52 and 55 are · 

clocked by dot address bit DC3, and shift registers 51 

and 54 are clocked by a signal from a logic circ~it 57 

10 which receives both dot address bits DC2 and DC3 and the 

most significant bit (LO) in the horizontal line 

address. The data available at the output terminals of 

shift registers 50-55 appears in each hori~ontal sweep in 

the following order: 

15 Reg. Reg. Reg. L3" 1 L2 1 
, L l ' , LO ' 

50-53 52-55 51-54 

out(n) out(n'1
) out(n') 

0 1 0 0 0 0 0 =O DC2:0 
0 1 1 0 0 0 O+l=l DC2:::l 
l 2 l 0 0 0 1 =1 DC2:0 
1 2 2 0 0 0 1+1=2 DC2=1 
2 3 2 0 0 1 0 ::;2 DC2=0 
2 3 3 0 0 l 0+1=3 DC2;;;1 

20 3 4 3 0 0 1 1 =3 DC2:0 
3 4 4 0 0 1 1+1=4 DC2=l 
4 s 4 0 l 0 0 :4 DC2:0 
4 5 s 0 1 0 Oi-1:5 DC2:1 
5 6 5 0 1 0 l =5 DC2=0 
5 6 6 0 1 0 1+1=6 DC2:l 
6 1 6 0 1 1 0 :6 DC2:=0 
6 1 7 0 1 l 0+1=7 DC2=1 
1 8 7 0 1 1 1 :7-DC2=0 
7 8 8· 0 l 1 1+1=8 DC2=1 

25 8 9 8 1 0 0 0 =8 DC2::0 
8 g. 9 l 0 0 0+1=9 DC2=1 
9 0 9 1 0 0 1 :9 DC2:0 
9 0 0 1 0 0 l+l=O DC2=1 
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shift registers 50-55 su~ply data output si~nals 0-7 

(representing the seven vertical columns in e~ch pixel) 

in accordance with the timing depicted by·n, n'and n", as 

well as inverted n and n", to inputs of half dot shift 

5 logic circuitry 32 illustrated in FIC.7. It should be 

noted that, essentially, n' indicates the data is used as 

it was stored, n indicates ~he data for the pre~ious dot 

in the same column, while n'' indicates the dat.a. for the 

10 

f ollo~ing dot in the same column 

Circuitry 32 includes a first tier 60 of fourteen 

NAND gates each of which 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 directly-from registers 50-55, to a third 

tier 62 of fourteen OR gates. The oututs of the first 

seven OR gates of third tier 62 are applied in parallel 

to seven inputs of a storage- regis~er 65, which outputs 

are stored and also clocked in parallel into seven inputs 

20 of a shift register 66. The outputs of the second seven 

OR gates of third tie~ 62 are supplied in parallel to 

se~en inputs of a storage register 68, which outputs are 

stored and also clocked in parallel into seven inputs of 

a shift register 69. Upon recei~ing a shift clock 

25 signal. shift reKis~ers 66 and 69-shift the received da~a 

one bit Cone half dot) to the right. The shirted data and 

the oricinal, or unshifted data, is combined upon 
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receiving a serial shift signal and the data is se~ially 

shifted out of registe4s 66 and 6~. 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 

5 the outpu~ thereof, The output data from register 69 is 

clocked into a flip flop 70 'by the shift cloc_k signal and 

appears at the output 'thereof as a signal labelled herein 

LUMAL. The outpu't of flip flo·p 70 is cloeked into a 

second flip flop 71 by 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 supplie~ to encoder 35. 

The output of flip flop 72 is labelled LL~iAR and is 

supplied along with the LUMAL signal to logic circuitry 

15 to be explained in conjunction with FIC.9. 

The operation of half do~ shift logic circuitry 32 

can best be explained with reference to FIC.8A 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 il~_usT.rated. Note that the character only requires the 

·storage of sixty three bits of data. By utilizing the 

half dot address~s LO'-LJ', in conjunction ~ith character 

ROM 28 and clocking registers 50-55 on every half ~ot, 

the character illustrated in FlC.8B, in solid lines. can 

25 be developed. Essentially the character has been spread 

T.o l3xl8. To generate the six half dots illustrated in 

dotT.ed lines in FIC.SB a ~ function is performed by 
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circuitry 32. Referring to PlC.ec. the practical working 

of this operation can be seen. rn this FIG. the 

questionable half dot is represented by a· cross and 

pre~ious and following data in adjacent columns are 

S represented by the number of the column and the s1"111bol n 

or n". respecti~ely. The rule illustrated in FIC.SC is 

that a half dot should ap~ear in place of the cross 

(dotted l"ine half dots in FlC.SB) 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 

illu•trated in FIC.SD, the cross should be filled in with 

a 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 Refer~ing again to FIC.7, the OR gates of tier 62 

and the direct inputs from registers 50-55 provide the 

character illustrated in FIC.8B in solid lines. The * 
operation is performed by the NAND ga~es of first and 

second tiers 60 and 61 of FIC.7. As an example, the 

20 fi~st NAND gate (from the left) of tier 60 provides the 

test of FIC.8D while the second NAND gate of tier 60 

performs the test of FIC.8C. The results ot these tests 

is 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 gatea (from ~he left) of tier 62. The outputs 

of all of the OR gates of ~ier 62 produce the 13xl8 

character illust~ated by solid and do~ed lines in 
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FIG.SB. To provide a complete 14xl8 character, the 

entire lJxlS character appearing at the outputs of the OR 

gates in tier 62 (illustrated in FIC.8B) is shifted one 

half dot to the right and the new shif~ed 13xl8 charac~er 

5 is added to the unshifted l3xl8 charac~er by s~orage 

registers 65-6S and shift registers 66-69. 

The complete 14xl8 character is illustrated in 

FIG.SE. The co•ple~e character illustrated in FIC.8E is 

substantially smoother than the stored character 

10 illust~ated in FIC.SA and, consequently, is more pleasing 

to the eye. It should be noted, that storage of the 

14xl8 character would require 252 bits of storage area, 

or approximately four times the area required for the 

s~orage ot the 7x9 character illustrated in FIC.8A. 

15 Thus, the present invention substantially reduces the 

storage area required for the 64 characters. 

Referring specifically to FIC.9, an edge enhancing 

circuit 75 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 di~ferent 

color, e.g. black. In the specific embodiment of the 

present invention illuatra~ed in FIC.9, circuit 75 

provides a half dot black ed•e at a portion of the top, a 

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

produce a shadow ef~ect as though light ~ere coming from 

a source to the left of the character. To produce this 
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edge enhancing effect, circuit 75 includes ei~ht OR gates 

in a tier 76, a sto~age register 78 and a shift register 

80. Each of the OR gates in tier 76 is connected to two 

outputs of registers 50, 52, 53 and 55 so as to recei~e 

5 an indication as to whether there is a half dot abo~e or 

belo~ (in the same vertical column) the specific_ half dot 

being considered. Thus, in each of the Z52 positions of 

the pixel a half do~ is generated each time a half dot of 

the character (for example FIC.8E) appears abo~e or below 

10 one of the positions. These half dots are then applied 

to the inputs of storage generator 78 and fro~ 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 receive 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 output of OR sate 85 is a character 

20 ha~ing a partial black edge. which character is 

illustrated in FIC.10 with the 14xl8 character being 

illustrated in solid lines and the black edge being 

illustrated in shaded lines. I~ should be noted that the 

charac~er generated would require a total of 300 bits of 

25 storage area if ~he character was stored in ROM rather 

than being generated as in the present inve~tion. Thus, 

an edge enhancing circuit is described which, in 
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conjunction 1~ith the half dot shift logic circui~ry, 

greatly simplifies the edge enhancing ope~a~ion and 

reduces the amount of storage required. 

Referring specifically to FIC.ll, Kindow generator 

5 36 is illustrated schematically and is basically 

comparison circuitry which includes two comparators 90 

and 92 and a switch composed of two flip flops 94 and 

95. One set of inputs of each comparator 90 and 92 is 

connected to receive ~he column addresse• (CC0-4) from 

10 horizontal counter 24. A second set of inpu~& of 

ecmparator 90 is connected to storage RAM 40V (see FIC.4} 

to receive a window column start address stored therein. 

A second set of inputs of comparator 92 is connected to 

storage RAM 40 W to receive a window column stop address 

15 stored therein. Window generator 36 operates a• follows. 

In eaeb horizontal sweep of the screen. each column 

address is compared to the stored window column start 

address. and when a co•parison occurs, the switch is 

turned on ~o allow DC2 pulses ~o pass therethrough and 

20 wi.!Jdow signals are generated. Circuit 36 continues to 

generate ~he window signals until a comparison occurs 

bet~een the column addresses and the stored window column 
I 

stop address at which time the switch is closed and DC2 

pulses are stopped. Inv~rted output signals from 

25 comparators 90 and 92 are supplied to the D input and set 

terminal of the pair of flip flops 94 and 95, 

respectively, ~hich operate as the switch to provide the 
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starting and stoping operation. The window si~nnl which 

is available at the inverted output of flip flop 95 is 

supplied to an input of encoder 35. 

Wiridow generator 36 is an extremely simple circuit 

5 to produce and operate. Further, since the window 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 Kindo~s (additional 

storage of sto~ and start addresses may be required) as 

well QS generating windows within windows. 

Thus, character smoothing circuitry is disclosed 

15 which is simple to produce and operate. The smoothing 

circuitry greatly reduces the amount of character storage 

space required while producing a substantially smooth 

character. Further the smoothing circuitry can be 

util1zed with an edge enhancing circuit to pro~ide black 

20 (or any other color) surround. By using the edge 

enhancing circuit with the smoothing circuitry, the 

com~lexity of the edge enhancing circui~ is greatly 

reduced. Also. a simlified window generator is disclosed, 

which is capable of providing diffe~ent colors of window 

25 as a background for the characters. Thia background 

fu~ther enhances the characters to make them more 

pleasin& to ~he eye and easier to read. It should also 
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be noted that all of the disclosed circuitry is included 

on the single semiconductor chip 15, although acme of the 

circuits disclosed may be useful in indivi~ual circuit 

form. 

While we have shown ~nd described a specific 

e~bodiment of this invention, further modifications and 

improvements will occur to those skilled in the art. We 

desire it to be understood, therefore, ~hat this 

invention is not limited to the particular form shown and 

10 we intend in the appended claims to cover all 

modifications which do not depart from the spi~it and 

scope of this invention. 
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Wha~ ue claim is: 

#1 A television receiver comprising: 

a microprocessor (15); and 

5 multistandard on screen display circuitry (20) for 

generating a preselected display coupled to said 

microprocessor and including half dot shift means (28, 

45-4S, 50-55, 32, 34) for character smoothing in the 

display. 

10 

#2 A ~elevision receiver as clai~ed in claim 1 wherein 

the half dot shift means includes: 

a plurality of character ROMs (28) each having 

stored therein character data representing dots in 

15 horizontal and vertical lines defining a characte~ to be 

displayed; 

a half dot add~ess generator (45-48); 

a data timing generator (50-55) coupled to 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 a selected character, the 

second data output being representative of the stored 

charac~er data for a selected half dot of the selected 

charac~er, the first data output being ~epresentative of 

25 the atcred eharact.er data f'or a half dot immediately 

preceeding the selected half dot in a ver~ic~l line 

includin1 the selected half dot, and the ~hird data 
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output being representnti~e of th~ sto~ed cha~acter data 

for a half do1: immediately folloi.,,ing t.he :selected ·half 

dot in the vertical line including the selected half dot; 

and 

half dot shift logic circuitry (32) coupled to 

recei~e and combine the .first, second and third data 

ou~puts from said data timing generator and providing 

data output signals representative of a substantial 

portion of the selected character. 

#3 A television recei~er ea claimed in claim 2 wherein 

the half dot shift means further includes shift storage 

~eans (65, 66, 68, 69} coupled to said half dot shift 

logic circuitry fer receiving the data output signals, 

15 shifting the data output signals one half dot, and 

combining the received data output signals with the 

shifted data output signa1s to provide data output 

signals representative of the complete selected 

character. 

20 

#4 A television receiver as claimed in claim 2 wherein 

said QUltistandard on screen_ display circui~ry generates 

column timing signals and fur~ber comprises window 

generating means (36) including a storage device (40V, 

25 40W) for storing information as to the position of the 

window, the informa~ion including ~he column in each 

horizon~al line at which ~he window starts and ends, and 
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comparison circuitry (90, 92) coupled to receive stored 

information from said s~orage device on first input 

terminals and further coupled to recejve the column 

timing signals from said multistandard on screen display 

5 circuitry (24) en second input terminals, said comparison 

circuitry providing window signals when the information 

on ~he first and second input terminals compare. 

:s A television receiver comprising: 

10 a microprocessor (15)~ and 

on screen display circuitry (20) coupled to said 

microprocessor and including generating means (24) for 

generating do~ and column ti~ing signals and w~ndow 

generating means ( 36) for providing a lfindow enclosing a 

15 preselected display, said window generating means 

including a storage de~ice (40V, 40W) for storing window 

position information including columns in each horizontal 

line at which the ~indow starts and ends end comparison 

circuitry {90, 92) coupled to receive stored information 

20 from said storage device on first input terminals and 

further coupled to receive the colu~n ·timing signals from 

said generating means on second input ter~inals, said 

comparison circuitry providing window signals when 

information on the first and second input terminals 

25 compare. 

~6 A television receiver BS claimed in claim 5 wherein 
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the comparison circuitry includes: 

- a first compara~or (~0} having first input terrainals 

connected to recei~e the colu~n timing signals, second 

input terminals connected to recei~e window position 

5 informa~ion including columns in each horizontal line at 

which ~he window starts, and an inverted ~utpu~ terminal; 

a second comparator (92) having tirst input 

terminals connected to receive the column timing signals, 

second input terminals connected to ~eceive window 

10 position infor~ation including colum~s in each horizontal 

line at which the window ends·, and an inverted output 

terminal; a.nd 

a switch including first and second flip flop 

circuits (94, 95) each ha~ing signal input terminals, 

15 clock input terminals, set input terminals, and output 

terminals, the clock input terminal of said first flip 

flop being ada~ted 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 t.he clock input. t.e.rmine.l of said 

second flip ilop, the set input terminal of said second 

flip flop being connected to the inverted output terminal 

of said first comparator, and ~he output terminal of said 

25 second flip flop providing the -indow signals. 

#7 On screen display apparatus for use in conjunct.ion 
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with a tele~ision receiver including half dot shift 

circuit.ry for charncter smoothing in a display, said 

circui~ry comprising: 

a plurality of chars.ct.er ROMs ( 28) each hai.-ing 

5 stored therein character data representing dots in 

hori~ontal and vertical lines defining a character to be 

displa)·ed; 

a half dot address generator (45-48) ; 

a data timing generator (50-55) coupled to said 

10 plurality of character ROMs and said half dot address 

generator and providing first, second and third data 

outputs for each half dot from a selected character, the 

second data outpu~ being representative of the stored 

character data for 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 selectPd half dot, and the third data 

output being representative of the stored character data 

20 for a half dot immedJately following the selected hal·f 

dot in the vertical line including the. selected half dot; 

and 

half dot shift logic circuitry (32) coupled ~o 

recei~e and combine the first, second and third data 

25 outputs from said data timing generator and providina 

data output signals represen~ative of a substantial 

portion of ~he selected character. 
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#8 On screen display apparatus for use in conjunction 

with a television receiver including half dot shift 

circuitry (3Zl for character rounding in a display as 

claimed in claim 7 further including shift storage means 

5 (65, 66, 68, 69) coupled to said half dot shift logic 

circuitry for receiving the data output signals, shifting 

the data output signals one half dot, and combining the 

received data output signals with the shif~ed data outpu~ 

signals to provide data output signals representative of 

10 the complete selected character. 

#9 In a television receiver including multistandard on 

screen display circuitry, a method of character smoothing 

comprising the steps of: 

15 storing character data representing dots in 

horizontal and vertical lines defining a character to be 

displayed; 

developing a set of half dot addresses; 

generating first, second and third data signals for 

20 each half dot from a selected character from said stored 

character data, the second data signal ~eing 

representative of the stored character data for a 

selected half dot of the selected character, the first 

da~a signal being representative of the stored character 

25 data for a half dot immediately preceeding the selected 

hal! dot in a vertical line including the selected halr 

doe, and the ~hird data signal being representa~ive of 
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the stored character data for a half dot immediately 

follo~ing the selected half dot in the ~ertical line 

including tne selected half dot; and 

combining the first, second and third data signals 

5 to provide data output signals representative of the 

selected character in a s~ooth form. 

~10 A method of generating 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; 

providing address signals for the columns in which 

the window is to appear; 

15 comparing the timing signals to-the address signals 

and providing window signals when timing signals compare 

to the address signals for the columns in which the 

window is to appear; and 

·utilizing the window signals to generate a window in 

20 the screen. 
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