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AN OSD IN A TV RECEIVER INCLUDINC A

WINDOW, SMOOTHINGC AND EDGE ENHANCING

The present invention pertdins to s television
receiver including a microprocessor (MPU) and an on
screen display (0SD) and more particularly to a
multistandard OSD including character smoothing and edge

enhancing and to window generation.

Background of the Invention

In prior art television receivers an MPU is utilized
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 MPU and .
provides any on screen displays. Each prior art OSD ;hip
is designed to operate with a specific television
receiver, that is, it oﬁerates at one gspecific standard.
Typical world standards in the television industry
include NTSC, TAL, and SECAM. Further, there are many
variations on each of these standards, referred to herein
as multidefinitions, which multidefinitions include:
Improved definition TV (IDTV); extended definition TV
{EDTV): high definition TV (HDTV); as well as interlace
scan and progressive scan.

Because each chip operates on only one standard, the
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frequencies within the chip are constant and it is relatively -

siﬁple to provide features such a2z windowa and smoath .

- characters. However, even with constant frequencies & large

_amount of storege spsce is required to store smooth charmcters

and enhanced édzes. Furthef;.window generation reﬁuires a
relatively large amount of cirocuitry and does not allow such

inovationa as a window within a win&ow.

Summdrz of the Inventien

It is an object of the present invention to provide new_and
improved character smoothiné cloultry and methods.

It is a further oBcht of the presment invention to provide_
new and improved character smoothing cifeuitrr and methods iith_
edge enhancing oaﬁabilitieﬂ.

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

These and other objects of this iﬂvantion are realized in a
television raééivaf having a microprocessor and nmultistanderd
QSD circuitry for genefafins a preselected aisplay coupled t6
seid micoroprocessor and including half dot shift méans fort
oharsc£er -néothing in the display. _The 08D circuitry further

1n61udas aedge .
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geherating means coupled to said half dot shift means for
at least partially surrounding characters with a
predetermined edge.

The invention further includes windoﬁ generating
circuitry including a comparstor for comparing the actual
column count to a preselected window address and

generating a window signal each time they compare.

Brief Description of the Drawings

Referring to the drawings, wherein like characters
indicate like parts throughout the figures::

FIG.l is a block/schematic diagram of a television
receiver embodying the present invention;

FIG.2 is a more detsiled block disgrsm/flow chart of
the improved microprocessor illustrated in FIC.I;

FIG.3 is a more detailed block diasgram/flow chart of
the GSD circuitry of FIG.2;

F1C.4 is a schematic diagram of the MPU interface
portion of FIG.3;

FIC.5 is a schematic diagram of & half dot timing
generator embodied in the vertical counter of FIG.3;

FIGS.6 and 7 are schematic diasgrems of the hslf dot
ghift logic and shift register portion of FIC.3;

FIGS.8A through 8E illustrate the manner of

smoothing characters;
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FIG.9 is a schematic diagram of an edge enhencing
circuit embodying the present invention;

FIG.10 illustrates the edge enhancing action of the
circuit of FIC.9; and

FIG.1! is =& schematic diagram of window generating

circuitry portion of FIG.3.

Detailed Description of the Preferred Embodiment

Referring specifically to FIG.l, a multistandard
television receiver is illustrated embodying the present
invention. Throughout this description, the term
"multistandard” refers to the various world standard
television systems (e.g. NTSC, PAL, SECAM,'etc.) as well
as any or all of the various multidefinition systemﬁ
(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 =
plurality of fields per second with each field being
defined by vertiecal pulses (vertical frequency) having a
fixed number of horizontal sweeps (horizontael frequency).
therebetween. An on screen display is composed of dots
positioned in horizontel lines and vertical columns.
Bach dot in each pixel has a specific address and is
positioned in one of the horizontal lines and vertical

columns and esch pixel is addreased by vertical columns
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and hori;nntal rows. The addresses are used to generate
the desired display. While the above nomencleture will
be used throughout this description it should be
understocod that this is simply for convenience of
description and is not intended to limit the invention in
any way.

The television receiver includes an anténna 10, a
tuner 11, IF strip 12, color dgcoder 13, CERT 1%, and MPU
1s. As is well known in the art, MPU 15 controls the
channel (or operating frequency), the color of the
Picture, and all other contrcllable festures such as
brightness, volume, etc. A remote unit 16 communicates
with MPU 15 for remote control of many controllable
features. Only the basic components ere illustrated in
FIG.1 and many well known péripheral components have been
omitted for simplicity.

FIG.2 illustraetes a more detailed block disgram of
MIPU 15 with the various components, which in this
specffic_embodiment are all formed on a single chip.
FIG.2 slso illustrates inputs and outputs to MIU 15, many
of which will not be described in detail herein because
they are well known to those skilled in the art. The
main components to be discussed herein are a CPU 17 and
specific cicuitry within the multistandard on screen
display (OSD) circuitry 20.

A more detailed block Qisgram of multistandard OSD

circuitry 20 is illustrated in FIG.3. Two copending
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patent applications entitled “TV RECEIVER INCLUDING
MULTISTANDARD OSD" and "MULTISTANDARD OSD IN A TV
RECEIVER INCLUDING DISPLAY POSITIONINC", filed of even
date herewith and assigned.to the same assignee, describe
the operstion of OSD circuitry 20 in more detail.
Circuitry 20 includes a phsse-locked loop (PLL) 21, a
system/mode detection circuit 22, horizontal and vertical.
counters 24 and 25, respectively,borizontal and vertical
position delay éircuits 26 and 27, respectively, 64

character read-only-memories (ROMs) 28, an MPU interface

- 30, half dot shift logic circuits 32, blanking circuits

33, 16 bits shift register 34, character and window coler
encoder 35, and window generator 36. DPLL 21 is utilized
to synchronize 0OSD circuitry 20 to any received standard
television signal. In the present embodiment the leading
edge of the horizontel flyback pulse portion of a '
received television signal is used to synchronize PLL 21
to the received television signel. The horizontal
flyback pulse is alse supplied to system/mode detection
circuit Z2. Master clock signels end horizontal
frequency signﬁls from PLL 21 sre supplied to horizontal
counter 24. A third signal synchronized to the
horizontal flyback pulses is applied to the verticsl
counter 25 and MIU interfsce 30 from ILL 2]. System/mode
detection circuit 22 supplies flags (e.g. mode flag) to
PLL 21, horizontal and verticel counters 24 and 25, and

MPPU interface 30. Horizontal counter 24 supplies dot and
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vertical column addresses to horizontel pesition delay
circuitry 26, MIU interface 30, and other portions of the
circuitry not shown herein. Vertical counter 25 supplies
horizontal line snd harizontal row addresses to character
ROMs 28 and MPU interface 30. Vertical position delay
circuitry 27 receives vertical flyback pulses from the
standard television signal and supplies & delayed
vertical flyback signel to sysfem/mode detection circuit
27 and to vertical counter 25. .

In the present embodiment, for purposes of
explanation, it will be assumed that each character is
formed from a seven by nine dot metrix. Further, each
dot is formed by two horizontal pulses in two adjacent
horizontal sweeps. The two horizontal pulses, along with
the same two positions in all following horizontal
sweeps, define a vertical column and the two horizontal
sweeps define a horizontal line. Thus, the dots are in
horizontel lines and vertical columns and each dot in &
screén can be addressed sccordingly. Twe adjacent
horizontal pulses in e single sweep are a half dot (in
the horizontal direction) and two horizontal pulses
vertically asdjacent in different horizontal sweeps (a
horizonteal line) are & half dot (in the vertical
direction}). |

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

gelected by a character address from MPU interface 30 and

‘the dats stored in each ROM 28 is addressed by half dot
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line addresses generated by vertical countér 25. The
data from the selected character ROM 28 is supplied to
half dot shift logic 32 along with a reset pulse fronm
blanking circuit 33, a2 deleyed vertical flyback pulse
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 timing purpoées. The data output gignals from
logic circuit 32 are supplied to 16 bits shift register
34 along with a latch clock signal, e serial shift signal
end a shift clock signal. The output of shift regisfer
34 is 2 luminance signal which is applied to encoder 35
along with a8 window signal from window generator 36,
first and second color select signals and an output
enable. Encoder 35 provides output signals to the red,
green and blue color amplifiers, an inverted fast .
blanking signal and half tone color signals to color
decoder 13 (see FIG.1). These functions will be
described in more detail with reference to the remaining
Figures.

Referring specificelly tp FIG.4, MPU interface 30 is
illustrated schematically. DPrimarily, interface 30
includes a line of twenty five bhuffer RAMa 39A through
39Y, a line of twenty five storage RAMa 40A through 40Y

coupled toc receive data from the buffer RAgs. an input

.data address decoder 42 coupled to receive address

information from CPU 17, snd an ouytput data address
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decoder 13 coupled tu.receive line, column end row
address information from horizontal and vertical counters
24 end 25. Since decoders 42 and 43 are not a part of
this invention and the function thereof is self
explanitory, a detailed explanation of these circuits
will not be given.

In this specific embodiment ¢of the present
invention, the display is capable of producing eighteen
characters horizontally across the écreen by ten
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. 1In actusal
practice the blocks include additional dots for spacing
from adjecent blocks and there are some minor variations
in the width and length for different television
standards. These differences are accommodated 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 associated with CPU

17, one horizontsl line of datas into -buffer RAMs 39 and
then shifting the next horizontasl line of data into

buffer RAMs 39 as the first horizontel line of dats is

.shifted out of buffer RAMs 39 mnd intc storage RAMs 40.

The data is shifted out of storage RAMs 40 to the
following preocessing circuitry as. the next horizontal
line of data from buffer RAMa 39 is shifted into storsge

RAMs 40. A single row memory map architecture is adopted
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in this embodiment instead of the full screen display RaM
normally used, to minimize the display RAM and to use the
functions and capabilities of the MPU to & greater
extent.

The first eighteen buffer RAMs 39a ﬁhrough 38R (only
three of which are illustrated for simplicity) are
utilized to receive address deta as to which, if any, of
the sixty four characters stored in 64 charscter ROMs 28
are to be displayed in each of the eighteen pixels being
operated upon. The remaining seven buffer RAMs 39S
through 39Y receive data as to varicus other functions
including color of characters, window address, color of
window, height and width of characters, enasble and timing
signals, ete. In each of the first eighteen RAMs 35A/
40Aa through 39R/40R, the first six bits of storage are
for an ASKII code address for a selected one of ch;racter
ROMs 28 and the remaining two bits of storage are for
data identifying one of four selected colors for the

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

any characters can be doubled, if desired, and these

signals are mentioned throughout this disclosure.

Referring apecifically to FIC.5, s half dot address

‘'generstor is shown schematically. Vertical direction

counter 25 provides line address signals, LO to L4, in
response to a height aignal, a signal from PLL 21 which
is synchronized with the horizontal flyback pulses of &

received TV signal, snd an inverted delayed vertical
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flyvback signal. Line address signals L1 through L4 are
applied to inputs of four exclusive OR gates 45, 46, 47
and 48, respectively, along with one bit of a dot address
(DC2) and other generated timing signals, to generate
half dot esddress signals LO’to L3’. The half dot

addresses are related to the line addresses as follows;

DCZ = 0 L3’, L2*, L1’, LO’ = L4, L3, L2, LI

DC2

i
[

L3+, L2, L1’, LO’ = L4, L3, L2, L1 + 1

Here it should be noted that whereas a pikxel has been
defined as having nine horizontal lines, the half dot
addresses actually identify horizonta1 sweeps {two
horizontal sweeps per horizontal line), thereby,
generating eighteen vertical addresses for each pixel.
The half dot addresses sre applied to 64 character ﬁOMs
28 to asddress data therein each horizontal sweep, rather
than each horizontal line.. The addressed data in ROMz 28
is applied to half dot shift logic 32, which will be .
explained in conjunction with FIGS.6,7 and 8..

Referring to FIG.6, 8 specific one. of 64 character
ROMs 28 selected by address CA0-5 is illustrated,
designated as 28 hereafter. The data in ROM 28 is
sddressed by half dot eddresses L0’-L3’, and is supplied
to the data inputs of & data timing generator including
8ix shift registers 50 through 55. Shift registers 50-55

are reset by a blanking pulse from blanking circuit 33,
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which is simpl} a timing signal and, consequently, will
not be discussed further. The data is clocked into shift
registers 50-55 at different times to protvide a =zort of
time multiplexing, to allow date from different
horizontal sweep addresses to be combined in a single
horizontal sweep. Shift regigters 50 and 53 are clocked
by dot sddress bit DC2, shift registers 52 and 55 are
clocked by dot asddress bit DC3, end shift registers 51
and 54-are clocked by a signal from a logic circuit 57
which receives both dot address bits DC2 and DC3 and the
most significant bit (LO) in the horizontal line

eddress. The data available at the output terminals of
shift registers 50-55 appears in each horizontal sweep in

the feollowing order:

041=7 DC2=1
1 =7 -DC2=0
1+1=8 DC2=1
0 =8 DC2=0
0+1=9 DC2=1
1 =9 pCc2=0
1+1=0 DC2=1

Reg. Reg. Reg. L3’,L2’,L17,LO’

50-53 52-85 5§1-54

out(n) out(n”) out(n’)

4] i 0 0 o 0 0 =0 DC2=0
s} 1 1 0 0 0 O+i=1 DC2=1
1 2 1 0 0 0 1 =1 bc2=0
1 2 2 0 o} o l1+1=2 DC2=1
2 3 2 Q Q 1 0 =2 DC2=0
2 3 3 a 0 1 0+1=3 DC2=1
3 F. 2 3 0 (4] 1 1 =3 DC2=0
3 4 q 0 0. 1 1+1=4 DC2=1
4 5 4 0 1. 0 0 =4 DpC2=0
4 5 ] 0 1 0 0+1=5 DC2=1
5 6 5 s] 1 4] 1 =5 DC2=0
5 6 6 0 1 o 1+1=6 DC2=1
8 7 6 o 1 1 0 =6 DC2=0
6 7 -7 0 1 1

(4 8 7 Q 1 1

7 8 8 0 1 1

8 b 8 1 0 (4]

8 9. 9 1 ] 0

9 0 a 1 Q qa

9 0 ¢] 1 o 0
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shift registers 50-53 supply data output gsignals 0-7
(representing the seven vertical columns in each 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
logic circuitry 32 illustrated in FIG.7. It should be
noted that, essentielly, n' indicates the dats is used as
it was §tored. n indicates the data for the previous dot
in the sawme column, while n" indicates the data for the
following dot in the same column

Circuitry 32 includes a first tier 60 of fourteen
NAND gétes 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
with signals directly from registers 50-55, to a third
tier 62 of fourteen OR gates. The oututs of the first
seveﬁ OR gates of third tier 62 are applied in parallel
to seven inputs of a storage register 65, which outputs
are stored and also clocked in parallel into seven inputs
of a shift register 66. The outputs of the second seven
OR gates of third tier 62 are supplied in parallel to
seven inputs of a storsge register 68, which outputs are
stored and slso clocked in perellel into seven inputs of
a shift register 69. Upon receiving a shift clock
signal, shift registers 66 and 69 shift the received data
one bit (one half dot) to the right. The shifted data and

the original, or unshifted data, is combined upon
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receiving a serial shift signsl and the data is serially
shifted out of registers 66 and 69. So that all of the
data appears on e single output line, the data from
register Sé is shifted through register 69 and appears at
the output thereof. The output data from register 69 is
clocked into a flip flop 70 by the shift clock zignal and
appears at the output thereof as a signal lebelled herein
LUMAL. The output of flip flop 70 is clocked into a
second flip flop 71 by the shift clock signal and the
output of flip flop 71 is clocked into a third flip fleop
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 LUMAR and is
asupplied alonﬁ with the LUMAL signal to logic circuitry
to be explained in conjunction with FIG.9.

The operation of half dot shift logic circuitry 32
can best be expleined with reference teo FIG;SA through
FIC.8E. Referring to FIC.8A, the dots for a character
(the ‘letter A) as they are stored in character ROM 28 are

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 character
ROM 28 and clocking registers 50-55 on every half dot,
the character illustreted in FIC.8B, in solid lines, can
be developed. Essentially the character has been spread )
to I3x18. To xenefate the six half dots illustrated in

dotted lines in FIC.8B m * function is performed by
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circuitry 32. Referring to FlC.8C, the practicél working
of this operation can be seen. [n this FIG. the
questionable half dot is represented bv a cross and
previocous and following data in adjacent cslumns are
represented by the number of the column and the symbol n
or n", respectively. The rule illustrated in FIG.SC i=s
that a half dot should appear in plece of the cross
(dotted line half dofs in FIG.8B) if there is a half dot
in the lower left and upper right positions but not in
the lower right and upper left positions. Similarly, as
illustrated in FIGC.8D, 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.

Referring again to FIC.7, the OR gates of tier 62
and the direct inputs from registers 50-55 provide‘the
character illustrated in FIGC.8B in solid lines. The %=

operation is performed by the NAND gates of first and

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

first 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 of these tests
is then combined {ANDed) in the first AND gate and the
results is applied to cne input of each of the first and
second OR gates (from the left) of tier 62. The outputs
of 8ll of the OR gates of tier 62 produce the 13x18

character illustrated by solid and doted lines in
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FIGC.8B. To provide a complete 14x18 character, the
entire 13x18 character appearing at the outputs of the OR
gates in tier 62 (illustrated in FIG.8B) is shifted one
half dot to the right and the new shifted 13x18 character
is added to the unshifted 13x18 charascter by_stcrage
registers €65-68 and shift registers 66-69.

The complete 14x18 character is illustrated in
FIG.8E. The complete character illustrated in FIGC.8E is
substantially smoother than the stored character
illustrated in FIC.8A and, consequentl;, is more pleasing
toc the eye. It should be noted, that storage of the
14x18 character would require 252 bits of storage area,
or approximately four times the area required for the
storage of the 7x9 charescter illustrated in FIG.8A.

Thus, the present invention substantially feduceé the
storage area required for the 64 charscters.

Referring specifically to FIC.S, an edge enhancing
circuit 75 is illustrated schematically. The purpose of
cir¢uit 75 is to enhance the edges of characters
generated by circuits 32 and 34 by, for example..
partially surrounding the character with a different
calor, 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

portion of the bottom, and along the right edge, 830 as to

produce a shadow effect as though light were coming from

8 source to the left of the character. To produce this
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edge enhancing effect, circuit 73 includes eight OR gates
in B tier 76, a storage register 78 and a shift register
80. Each of the OR gates in tier 7B is cohnected to two
outputs of registers 50, 52, 53 and 535 so as to receive
an indication as to whether there is a half dot above or
below (in the same vertical column) the specific half dot
being considered. Thus, in each of the 252 positions of
the pixel 2 helf dot is genersted each time a_half dot of
the character (for example FIG.SE) appears above or below
one of the positions. These half dots are then zpplied
to the inputs of storage generator 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 aré supplied through two flip flops 82 and a NOR
gate 83 to one input of an OR gate 85. A second input of
OR gate 85 is coupled to receive a black edge enablé
signal, which along with flip flops 82 and NOR gate 83,
provide the correct timing to the edge enhancing
operation. The output of OR gate 85 is a character
having & partial bleck edge, which cheracter is
illustrated in FIG.10 with the 14x18 character being
illustrated in solid lines and the black edge being

illustrated in shaded lines. It should be noted that the

character generated would require a total of 300 bits of

storage area if the character was stored in ROM rather
than being generated as in the preaent invention. Thus,

an edge enhancing circuit is described which, in



conjunction with the half dot shift logie circuitry,
greatly simplifies the edge enhancing operation and
reduces the amount of storsge required.

Referring specificeslly to FIC.ll, window generstor
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 the column addressez (CC0-4) from
horizontal counter 24. A second set of inputs of
comparator 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
stored therein. Window generator 36 operates as follows.
In each horizontal sweep of the screen, each column
address is compared to the stored window column start
address. and when & comparison bccurs, the switch is
turnéd on to allow DC2 pulses to pass therethrough and
window signals are generated. Circuit 36 continues to
generate the window signals unti; a comparison occurs
between the column addresses and the stored window column
stop address at which ;ime the switch is closed and DC2
pulses are stopped. Inverted output signels from
comparators 90 and 82 are supplied to the D input and set
terminal of the palr of flip flops 34 end 95,

respectively, which operaste aa the switch to provide the
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starting and stcpiqg.operation. The window signal which
is available at the inverted output of flip flop 95 is
supplied to an jinput of enceder 35.

Window generator 36 is an extremely simple circuit
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 kill be clear to those skilled
in the.art thaet window generator 36 is capable of
generating any size and number of windows (additlonal
storage of stop and start addresses may be required) as
well as generating windows within windows.

Thus, character smoothing circuitry is disclosed
which is simple ta produce aud operaste. The smoothing
circuitry greatly reduces the amount of character étorage
space required while producing a substantially smooth
chagacter. Further the smoothing circuitry can be
utilized with an edge enhancing circuit to provide black
{or any other color) surround. By ﬁsing the edge
enhancing circuit with the smoothing circuitry, the
complexity of the edge enhancing circuit is greatly
reduced. Also, a simlified window genersator is disclosed,
which is capable of providing different colors of window
a8 8 background for the charactera. This background

further enhanceé the characters to make them more

- pleasing to the eye and easier to read. It should alsc
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be noted that all of the disclosed circuitry is included
on the single semiconductor chip I35, aithbugh some of the
circuits disclosed may be useful in individusl circuit
form.

While we have shown and described a specific
embodiment of this invention, further modifications and
improvements will occur to those skilled in the art. We
desire it to be understood, therefore, that this
invention is not limited te the particular form shown and
we intend in the ﬁppended claims to cover all

modifications which do not depart from the spirit and

scope of this invention.
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What we claim is:

#1 A television receiver comprising:

a microprﬁcessor (15); énd

multistandard on screen display circuitry (20) for
generating a preselected displey coupled to said
microprocessor and including half dot shift means (28,
45-48, 50-558, 32, 34) for character smoothing in the

displeay.

#2 A television receiver as claimed in claim 1 wherein
the half dot shift means includes:

a plurality of c¢haracter ROMs (28) each having
stored therein character data representing dots in
horizontal and vertical lines defining a character to bé
displayed;

a half dot address generator (45-48);

a data timing generator (50-55) coupled to said
plurality of character ROMs and said half dot address
generator and providing first, second and third data
ocutputs for each half dot from a selected character, the
second data output being representative of the stored
character data for a selected half dot of the selected
character, the first data output being representative of
the stored character data for a helf dot immediately
preceeding the selected half dot in a vertical line

including the selected half dot, and the third data

* c. L N S * -
. .
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ocutput being representative of the stored character dat;
for a half dot immediately following the selected half
dot in the vertical line including the selected half dot;
and

half dot shift logic circuitry (32) cocupled to
receive and combine the first, second and third data
outputs from said data timing zenerator and providing

data output signels representative of a substantial

portion of the selected character.

#3 A television recéiver 22 claimed in claim 2 wherein
the half dot shift meeans further includés shift storage
means (65, 66, 68, 69) coupled to said half dot shift
logic circuitry for receiving the data cutput signals,
shifting the data output signals one half dot, and
combining the received data output signals with thé
shifted data ocutput signals to provide data output
signals representative of the complete selected

v

character.

#4 A television receiver as claimed -in claim 2 wherein
said nmultistandard on screen.disﬁlay circuitry genersates
column timing signasls and further c¢omprises window
generating means (36) including s storage device (40V,
30W) for storing informaticn as to the position of the
window, the information including the column in each

horizontal line at which the window astarts and ends, and

// —_

(T I .
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comparison circuitry (90, 92) coupled to receive stored
informstion from said storage device on first input
terminals and further coupled to receive the column
timing éignals from said multistendard on screen display
circuitry (2%) oﬁ second input terminals, said camparison
circuitry providing window signals when the information

on the first and second input terminals compare.

25 A television receiver comprising:

8 microprocessor (13); and

on screen display circuitry (20) coupled to said
microprocessor and including generating means (2%4) for
generating dot and column timing signals and window
generating means (36) for providing a window enclosinz a
preselected display, said window genmerating means
including & storage device (40V, 40W) for stdring window
position informstion including columns in each horizontal
line at which the window starts and ends and comparison
circuitry (20, 92) coupled to receive stored information
from s=aid storage device on first input terminals and
further coupled to receive the column timing signals from
said generating means on second input terminals, said
comparison circuitry providing window signals when
information on the first and second input terminals

compare.

26 A television receiver as claimed in claim 5 wherein
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the comparison circuitry includes:

a first comparator (30} having first input teruminals
connected to receive the column timing signals, second
input terminals connected to receive.window pesition
information including columns in eaech horizontal line at
which the window starts, and an inverted output terminal;

a second comparator (92) having first input
terminalg connected to receive the column timing signsls,
second input terminals connected to receive window
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 flop
circuits (94, 95) each having signal input terminals,
clock input terminels, set input terminals, and output
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
comparator, the output terminal of said firat flip flop
being connected to the clock input terminal of said
second flip flop, the set input terminel of said second
flip flop being connected to the inverted output terminal
of said first comparator, and the output terminal of said

second flip flop providing the window signals.

#7 On screen display spparatus for use in conjunction
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with a television receiver including half dbt shift
circuitry for character smoothing in a display, said
circuitry comprising:

a plurality of character ROMs (28) each having
stored therein character data representing dots in
horizontal and vertical lines defining a character to be
displayed; |

a half dot esddress generator (45-48) ;

a date timing generator (50-55) coupled to said
plurality of character ROMs and said helf dot address
generator and providing first, second and third date
outputs for each half dot from s selected character, the
second data output being representative of the stored
character data for a selected half dot of the selected
character, the first data output being representative of
the stored character data for & half dot immediateiy
preceeding the selected half dot in a vertical line
including the selected half dot, and the third data
ocutput being representative of the stored character data
for a half dot imméd;ately following the selected half
dot in the verticel line including the selected half dot;
and

half dot shift logic circuitry (32) coupled to
receive and combine ﬁhe first, second and third data
outputs from said data timing generator and praviding
date output signals trepresentative of a substantisl

portion of the selected character.
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#8 On screen display apparaéus for use in conjunction
with a television receiver including half dot shift
circuitry (325 for character rounding in a display as
cleimed in claim 7 further including shift storage means
(65, 66, B8, 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 shifted data outputr
signals to provide data output signals representative of

the complete selected character.

49 In a television receiver including multistandard on
screén display circuitry, a method of character smoothing
comprising the stepz of:

storing character data representing dots in
horizontal and vertical lines defining a character fo be
displayed;

developing a set of half dot addresses;

generating first, second end third date signsals for
eech half dot from a selected character from said sStored
character data, the second data signal being
representative of the stored character data for a
selected half dot of the selected character.'the.first
data signal being representative of the stored character
data for a half dot immediately pfeceeding the selected
half dot in a vertical line including the selected half

dot, and the third data signal being representative of
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the stored character data for a half dot immpediately
following the selected half dot in the vertical line
including the selected half dot; and

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

selected character in a =mooth form.

#10 A method of generating s window 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 address signals for the columns in which
the window is to appear; |

comparing the timing signals to -the address signals
and pfoviding windotwr signals when timing signals cémpare
to the address Qignals fof the columns in which the
window is to appear; and

"utilizing the window signals to generate a window in

the screen.
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