1 A Bl T- MAPPED ON- SCREEN- DI SPLAY DEVICE FOR A TELEVI SI ON RECEI VER The

subj ect i nvention concerns the field of graphics 5 on-screen-display
devices for television receivers. Bit-nmapped video nenory for graphics
display is well-known in conput er systens. For exanple, a bit-nmapped
~approach to graph| cs display was used in the Apple Il conputer,

manuf actured during fromlate 1970's to the md 1980's by Apple 10 Conputer
Corp., Cupertino, California. Briefl y,lthe i ndi vi dual storage |ocations of
a vi deo nenoAyBEF MARPERQN(SCREEN-DISPLIAY DEVICBFORA TEIEVISION as an
array of N rows. each conprising M by redet erm ned nunber of bits of
. each byte is associated with a uni que pixel” (picture el errent). That is, in
a 15 nonochrone display, each pixel mght” be represented by a'single bit
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-Iocatlon onth etfe stqores data, I ndrcatl
.in a smgle byte.. However, in a color display, each pixel would

require at least 1 bit ( and probably more) of color information for
each of the primary colors of red, green, and blue, thus, requiring
20 more video memory for each pixel.

Modern on-screen display controllers utilize the
concept of a color palette to increase the numbers of colors
available to a programmer. In order to more easily understand
this concept, consider the following. When an artist is creating a

25 painting, he uses a physical palette to hold a dab (i.e., a small
portion) of each of a variety of colors which he is most likely to
need in the near future. If the artist finds that he needs other -
colors (and if his currently-held palette is full), he must change to
another palette containing the new colors. In this way, the artist

30 does not have to have immediate access to all colors at all times.
Similarly, in electronic graphics, the on-screen display integrated
circuit (OSD IC) uses a palette concept to avoid having to provide
immediate access to all colors at all times. In the palette approach
a pixel color is defined by four bits which form an address which,

35 in turn, points to one of sixteen color-storage locations on the
palette. Each location on the palette stores data mdlcatmg the




2 amount of red (R), green (G, and blue (B) which nake up a particul ar
cal or.” For exanple, each color stored in each of the sixteen |ocations on
the palette may conprise twelve bits, four bits for red, four bits for
green, ahd four bits for blue. If the 5 programmer finds that he needs yet
another (i.e., seventeenth) color, then-he nmust reload his palette with
data defining the different desi red colors. In this way, VRAM nenory space
is conserved in that only 4 bits/pixel ate used to define a palette "=

| ocation hol dimgupardf ced a(R); ogreendéG, andtblae (Brwhich binaké pipcal to 10

morory eavi ngPArdieRiag oflbr TSk &%ﬁﬁi exﬁ%ﬁssgﬁf FRLEq i bk 3930 HiE Y ¢ akes
to.rel oad thesistden lp@aams oanthe opaletie may compriseritwelve Heits,nfowssary -
control dat a.pilyHoratdd): félir *B'itsafé %&ﬂcﬁn %ﬁr”ﬁ@rﬁrrﬁﬁé’edﬁitﬁ?reg' sters

to hold colné)r palette an ese regLsters were witten-to,

a control mM POSTBEREE, gmél§ |tf‘aft ¥ekoRPOhSE ofiinsseventeanth) di d
i ndeed |09I CaddlbrOCthBﬁthhﬁﬁﬁsﬂ ﬁﬂ@hdoms patlétw withadhtio de eghe' hol es” in

: t th ."hol es'
can 20 be pardiHiiear SEHF loBe. Thaniy Yae MEGAM BPEEKH FREBULS memor y
| ocations ar ecomduddtm hebatl omlyp 4 duts/pfxulnmta ased Goaplefine dapalettes
tt to t '
i rect acoesedF ﬁﬁw%@ﬂﬁgéﬁﬁéﬁéﬂﬁm?r&%ﬁé%ch i UPL iR Y cea
serial pork0 leaahpaﬁl@l gplax,z@ luselar ditestlyvely | arge amount of video
menory (VRAM, typi cal | Ugfdybidately, Mhet abovatnddent Qﬁemof’}zs%ﬁ?ﬁ 2 Shube

L0 hermor o b aaifoRhyat e #5RERsE A B TRe. Fasguich 1t tahaci . SRR s che
“physi cal si zethef coler Yaldtte,hand id load Hhec QSDrC awithi ahVRAMde@sdrymt the
the addr ese. | Yoitor dia: o TroifiRE Attt SADGICS e Bieshon) obfipgpd '
M t subi shil Boregistees aieshald colompalétts eanichgontralhdataddrEhesel registershe tine
It takes to addresyriteditid) 9}9 & ddtitfol itrdprieksof N 'if they were
: ‘memory locations, and they did indeed logically occupy those
locations, often creating unwanted "holes” in memory (i.e.,
discontinuities in the memory address space). These "holes™ can
20 be particularly troublesome when large blocks of contiguous
memory locations are needed to hold graphics information.
Graphics data are written to the VRAM by the control
microprocessor via a parallel port in a direct access fashion, but
are read out to the OSD chip via a higher speed serial port.
25 Graphics displays use a relatively large amount of video memory
(VRAM), typically 1 Mbit - 4 Mbits (128 kbytes - 512 kbytes) in
size. It requires a total of 17 to 19 address lines to uniquely
address an 8-bit memory location within memory chips this large.
In order to limit the physical size of the VRAM chip, it is ]
30 commonplace in VRAM to limit the number of address pins to a
lesser number, such as 9, and to time-multiplex the address lines.
Such a VRAM is the M5M482128ATP, manufactured by
Mitsubishi Corp. " Because of the multiplexing of the address lines,
the time it takes to address a particular byte in a 1-Mbit VRAM is
35 extended because it takes two transfers of address data (i.e., Al6-
A8 (9 bits) followed by A7-AQ (the remaining 8 bits)) ‘before a



3 5 extended because it takes two transfers of address data (i.e., Al6- A8
(9 bits) followed by A7-AOC (the remaining 8 bits)) before a 3 read or
wite can be done at any |l ocation. This extension of tine becones

si gni ficant when one considers that the ambunt of control data and palette
data to be transferred may total as nuch as 48 bytes, with each transfer

t aki ng approxi mately 400 nanoseconds 5 (ns) per. byte, for a total of
approxi mately 19.2 mi croseconds ([err]s)3during which time the control
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means for Jp§oregisters, dndsdhenelimyrecdgnizednthat dumhnssewshoekl thee made raf dat a
to the the serial data port to accomplish two distinct tasks, serial
transfer of image'-rep‘reselitative video data and serial transfer of
. the control data. To accomplish this end, an_on-screen display
apparatus includes an on-screen display means for generating an
- 20 image signal for display on a display screen, a control means,
coupled to said on-screen display means, for controlling said on-
screen dlsplay means to produce said image signal, and a memory
means including a first area for storing image-representative data
and a second area for storing control data for controlling said on-
25 screen display means. ' .

The memory means has an input/output port coupled
to the control means and ‘a serial output port coupled to the on-
screen display means, the serial output port conveys the image-

~ representative data from the first area of the memory means to
30 the on-screen display means for processing and display.

The control means writes the control data to the
second area of said memory means via the input/output port and
the on-screen display means reads the control data from the
memory means via the serial output port.

35 FIGURE 1 shows, in block diagram form, an on-screen
dxsplay apparatus suitable for use with the invention.



second area of said nmenory neans via the input/output port and the
pn-sc¢reen di splay neans reads the control data fromthe nenory neans via
the serial output port. 35 FI GURE 1 shows, in block diagramform an
on-screen displ ay apparatus suitable for use with the invention. 4

FI GURE 2 shows, in block diagramform a nore detailed view of the GSD
devi ce of FI GURE 1. FIGURE 3 is a sinplified block diagram of one

embodi nent of the serial input port of 4he OSD device of FIGURE 1. 5%--
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greater det mm/ﬁ contents of particular nenory |ocations of the
portion of. in FIGURE 7. * The graphics system of FIGURE 1
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G aphi cs mM de¥idePoE FHGBURE=LI]1 p) 120 which may be, for exanple, a Mtorol a
68008, a ROM (r.eaﬁ-(?ﬁkﬁ 7 is an illustration of a portion of the VRAM of

15 FIGURE 1 showing the contents of relevant memory locations.

FIGURES 8a and 8b are illustrations in greater detail of the
contents of particular memory locations of the portion of VRAM
shown in FIGURE 7. )
' ~ The graphics system of FIGURE 1 resides within a

20 television receiver (not shown), and generates images for display
on a display screen. The term television receiver, as used herein,
includes television receivers having a display screen (commonly
called TV sets), and television receivers. without a display screen,
such as VCRs (videocassette recorders), VCPs (videocassette

25 players), and Videodisc players. The graphics system of FIGURE 1
includes an OSD (on-screen display) processor circuit 100
operating under control of a Graphics microprocessor (itp) 120
which may be, for example, a Motorola 68008, a ROM (read-only
memory) 130, and a VRAM (video random access memory) 140.

30 OSD processor 100 generates its own clock signals, and those for
graphics pp 120, at a frequency determined by a crystal 101, and
includes a skew corrector for adjusting the relationship between
the clock signals and deflection (horizontal and vertical) signals
supplied by the television receiver deflection circuitry (not

35 shown). Communication between OSD -processor 100, Graphics pp



menory) 130, and a VRAM (video random access nenory) 140. 30 OSD processor
100 denerates its own clock signals, and those for graphics [err]p 120, -at
a frequency determned by a crystal 101, and includes a skew corrector for
adjustihg the rel'ationship between the clock signals and deflection '

| .(horizontal and vertical) signals supplied by the television receiver

deflection circuitry (not 35 shown). Comruni cati on between OSD processor
100, Gaphics [err]p 5 120, ROM 1303and VRAM 140 is conveyed over. an

internal sysiXy ROGMLIG0 aad"VRAM i1d0 betconvyédeowrranhi htefyslt em and a
tel evision r'@%géléer orl?r |l er (not shown) for the television 5 receiver is
carried out Via c? a $ known in the industry as the |I2C bus. The
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of the fast B3BKIJI916098¢ spksSific addresses. Thus, a "mailbox" system is
established in which messages can be passed between the -
" television receiver controller and Graphics pp 120.
Output signals from OSD processor 100 are applied to
20 the video processing portion (not shown) of the television
receiver. These output signals are digital in nature, and include
four bits each of red (R), green (G), and blue (B) color information
and a fast blanking signal. The main purpose of the fast blanking
signal is to quickly blank the video signal so that the graphics
25 signal can be inserted without generating undesirable artifacts on
the display screen. - An additional use of the fast blanking signal is
to control the rapid alternation of graphics information with video -
information, thereby creating the effect of transparent graphics.
Several of the signal lines (i.e., handshaking, output enable, VRAM
30 control, multiplexed address lines, System Reset) are known per
se, by those skilled in the art, need no detailed explanation, and
are included merely for completeness. _
- The line identified as STRAPPING OPTIONS is in reality
a group of lines, each of which may be connected to a high logic
35 level or a low logic level source of potential to impress upon OSD
processor 100 one of a number of binary codes. Each of the :




tg control the rapid alternation of graphics information with video
information, thereby creating the effect of transparent graphics. Several

of .the signal lines (i.e., handshaking, output enable, VRAM 30 control,

.mul tiplexed address |ines, System Reset) are known per se, by those skilled
in the art, need no detalled expl anation, and are included nerely for
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group of lines, each of which may be cdhnected to a high logic 3 5 | evel or
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can acCess  version of VRAM 140 contains 1024 rows with each row

containing 512 bytes, for a total of 512 Kbytes. The SAM port is

organized as a long row of eight-bit parallel shift registers. When

OSD processor 100 performs a VRAM serial transfer, an entire row

20 of memory is loaded into the SAM port. Once the data is
transferred, consecutive bytes can be shifted out at a very fast
rate (eight bits at a time), using the serial clock. Advantageously,
while -the data are being shifted out, Graphics pp 120 can access
'VRAM 140 via the parallel port of VRAM 140. In this regard,

25 another task which OSD processor 100 performs is address
decoding for Graphics pp 120 to allow it to read and write data
from and to VRAM 140 (and any other RAM which may be

. installed in the system).
OSD processor 100 must be initialized prior to use in

30 order that the -proper operating mode be established and the
proper colors loaded into the color palette. Turning to FIGURE 7,
for a moment, there is displayed a list of forty-eight bytes of -
initialization data (including thirty-two bytes of color palette
information) which must be conveyed to OSD processor 100 at the

35 beginning of each vertical interval for controlling the graphics
display during that particular television field. As noted above, a



" herein recogni zed that nove

VRAM 140 via the parallel port of VRAM 140. In this regard, 25 another task
- whi ch® OSD processor 100 perforns is address decoding for Graphics [err]p
120 to allow it to read and wite data fromand to VRAM 140 (and any ot her
RAM whi ch may be installed in the systen). OSD processor 100 nust be
initialized prior to use in 30 order that the proper operating node be

est abl i shed and the proper colors Ioadei into the color palette. Turning to

FIGURE 7, for a nonment, there is displayed a list of forty-eight bytes of
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note the novel architecture in which the SIO bus, which is coupled
to the VRAM for receiving serial data, is coupled to both an
initialization block 200 and to an array of sixteen 13-bit color
_palette registers 270. :

20 Crystal oscillator 230 generates a clock signal under
control of crystal 101 of FIGURE 1. The clock signal is applied to a
skew corrector circuit 220, and to a timing generator circuit 210.
Timing generator 210 also receives HSYNC and VSYNC (horizontal
and vertical synchronizing) signals from the deflection unit of the

25 television and provides two output clocks, one of which is skew
corrected with respect to HSYNC, and the other of which is not.
The purpose of skew correction is to synchronize the dot clock
with Horizontal Sync from the television chassis in order to reduce
jitter from frame to frame.

30 Initialization block 200 includes an array of registers
for holding control data used by the other blocks, which data is
conveyed to the other blocks via bus 201. An output controller
block 240 determines when graphics data should be displayed.
During blanking, and when instructed to do so by data stored in

35 the initialization block, output controller 240 causes the RGB color

- signals and the Fast Blanking signal to assume a logic zero state. A



control of crystal 101 of FIGURE 1. The clock signal is applied to a skew
corrector circuit 220, and to a timng generator circuit 210. Tim ng
generator 210 al so receives HSYNC and VSYNC (horizontal and verti cal
synchroni zing) signals fromthe deflection unit of the 25 tel evision and
provi des two output- cl ocks, one of which is skew corrected with respect to
HSYNC, and the other of which is not. The purpose of skew correction is to
synchroni ze the dot clock with HorizonBal Sync fromthe television chassis
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Detector bl %‘f'rll(alf %alilsg%% in VSYNC from adversely affecting the decision logic
within Interlace Detector 260. Interlace Detector block 260 uses a
6-bit counter to determine the position of VSYNC relative to
HSYNC. This count is used to determine the next field type (i.e.,
20 odd or even), which determination is updated at the end of every
VSYNC If the next field is even, the line counter is reset to zero, if
the next field is odd, the line counter is set to one. The line
counter will increment by two for interlaced operation and will
increment by one for non-interlaced operation. The VI and HS
25 bits in the frame control byte (shown in detail in FIGURE 8b) are
used to enable the interlace detector and set the horizontal scan
rate.
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* Internal bus 201 also conveys information to an
Address Generator and VRAM Control block 280 which generates
30 the necessary VRAM addresses for reading the OSD display data
via the serial SIO bus. OSD controller also includes a test circuit
290 which provides data during an ATE (automatic test
equipment) mode of operation when a TEST pin is set to a high
logic level (i.e., VDD). The address lines are used to define the"
35 type of data to be read out (i.e., if A8 = VDD then RGB controller
data is read out; if A8 = VSS then VRAM controller data is read



6-bit counter to deternmine the position of VSYNC relative to HSYNC. This
count 'is used to deternmine the next field type (i.e., 20 odd or even),

whi ch determ.nation is updated at- the end of every VSYNC. If the next field
is even, ‘the lI'ine counter is reset to zero, if the next field is odd, the
line counter is set to one. The line counter will increnent by two for

I nterlaced operation and will increnent by one for non-interlaced
operation. The VI and HS 25 bits in the9f rame control byte (shown in detail
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nt ensi t i on
range of si xt‘é‘é‘?PséBép(é Sy éﬁf‘ﬁaPpﬁoﬁnge of sixteen séépg fromi ?‘?ﬁ aflf )
15 (0000) to fully-on (1111). Thus, OSD processor 100 is capable of

displaying 16 X 16 X 16 = 4096 different possible shades of color,
with and without transparency.
The pixel data stored in VRAM is actually the address
of the color palette location in which the desired ‘color for that
20 particular pixel is to be found (i.e., a "color pointer”). Color
information for two adjacent pixels' are stored in each VRAM
location because only four bits are need to uniquely address the
sixteen palette locations. That is, the "color pointer” for pixel n+1
occupies bits 0 to 3 of a given VRAM location, and the "color
25 pointer" for pixel n occupies bits 4 to 7 .of that same VRAM
location. Because OSD processor 100 produces a bit mapped
display, the resolution of the display is directly proportional to the
size of the memory used. A 1 Mbit memory can provide a
resolution of 512 X 512 (i.e., 512 pixels per row and 512 rows
30 displayed). A 2 Mbit memory can .provide a. resolution of 1024 X
‘512 (i.e., 1024 pixels per row and 512 rows displayed). A 4 Mbit
memory (or an arrangement of two 2 Mbit memories) can provide
a resolution of 1024 X 1024 (i.e., 1024 pixels per row and 1024
rows displayed). Magnification factors of 1X, 2X, and 4X are also
35 provided in which horizontal resolution is maintained but vertical
resolution is changed such that in 2X mode, a single line of VRAM



1 5 (0000) to fully-on (111 1). Thus, OSD processor 100 is capabl e of
disptaying 16 X 16 X 16 = 4096 different possible shades of color, with and
W t hout transparency. The pixel data stored in VRAMis actually the address
of the ctolor palette location in which the desired color for that 20
particular pixel is to be found (i.e., a "color pointer"). Color
information for two adj acent pixels a stored in each VRAM | ocati on
because only four bits are need to un{§uely address the sixteen-palette
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I GRE 7 sndfe el TRRlizRHEn, et BITETONPY G TRAMUZASOBHAE 45 byt os
represent thegethér aindz qireoqnuatthe wotcirrereeisof athiee abovesfemtiohdéd OSD
BYTE are shofietrh Y ekRy. Frne MRy A1SWAR starklf SR R0 gMatiGe N
CONTROL BrEasaeisshominli n det a|I in FI GURE 8b. Row zero of VRAM 140 is
reserved Transfer of the -initialization data in accordance with
the invention will now be described with reference to FIGURES 3,
4, 5, and 6. FIGURE 3 is a generic representation of a series of 48
latches 301 - 348 for receiving serial initialization data from row
20 zero of VRAM via the SIO bus. The SIO bus is 8-bits wide and
conveys a byte of data from VRAM 140 at each positive-going
serial clock transition. A six bit counter signals ‘Address Generator
and VRAM Controller block 280 when all 48 bytes have been
transferred. There are several possible embodiments of the serial
25 transfer apparatus. FIGURE 4 shows 48 eight-bit one-stage serial
shift registers for receiving the data. The bus connections with
two arrow points signify that the data are transferred from one
latch to the next on each tramsition of the clock. It is to be
understood that a clock line is connected to all chips in parallel
30 but is not shown, for simplicity. In the apparatus of FIGURE 4,
~eight bits are presented to the eight inputs of a single stage shift
register 401. After 48 clock cycles the first byte will be available
at the output pins of register 448 and each of the other 47 bytes
will be latched into a corresponding register.
35 . The apparatus of FIGURE 5 shows 48 one-bit eight-
stage shift registers, arranged in an array of eight rows with each




for all initialization data, which groups the i n|t|aI i zati on  data together
~and prevents the occurrence of the above-nentioned "holes" in nenory. The
first allowed starti ng row for graphics 15 data is row 1. Transfer of the
“initialtzation data in accordance with the invention will now be described
with reference to FIGURES 3, 4, 5, and 6. FIGURE 3 is a generic :
representation of a series of 48 Iatcgf? 301 - 348 for receiving serial
initialization data fromrow 20 zero VRAM via the SI O bus. The SI O bus
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espondi n
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arranged in @Dmsm olfnaﬁu&ititum!vs &n Harg§.chemicondudroy] Tacsi X el ght- st age
regi sters. Yknthe us of FIGJURE 5, each row shifts in one of the

eight bits o ata (i.e., SO-S7). After 48 clock cycles, the
first byte will be avalALﬁnght eatie oﬂtqhet abiove- déscrdtgpdstmangeme(ntﬁ)is 512

(), 518 (C?%ﬁaﬁl?e‘l?ﬁ)gtlanéﬁﬁgoﬂg@%eri 3§3E%an§fg (o egt8 (QO and

each of the er 4 es W 0 cor’res |ng regl sters in
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the data ar eFPGUREbﬁe I RIGURESk, ft%”b%éﬁ*’bf At bed 1hheldOnt 1Akhest O the
appropriate r88| gr gl fmosq%lc Ogggcsé)srsxon, trans?erred to the
appropriate control or palette register in control register array
620 and color palette register 630, respectively, under control of a
20 Control Signal Generator 640. Control Signal Generator 640
generates the appropriate control signals for writing data to the
registers. Thus, in apparatus according to the subject invention,
serial transfer of the control and palette data is accomplished
more quickly than could be accomplished via parallel reading of
25 memory locations, thereby freeing System Bus 150 for use by
Graphics pp 120.

As noted above, OSD processor 100 will use whatever
data is stored in row zero of VRAM 140 as control and palette
data, with that data being updated every vertical interval by

30 Graphics pp 120. Unfortunately, when the television receiver is
first powered-up, several vertical intervals may pass before
Graphics pup 120 has an opportunity to load the correct data into
row zero of VRAM 140. - Until such data are loaded, the "data" in
those locations consists of randomly set bits, which if acted upon

35 as data would cause an undesirable screen display.



10 eight-stage serial-in/parallel-out redister is known from the CD4034A,
manuf act ured by Harris Seni conductor, Inc., Sommerville, NJ. Al though each
of the above-described arrangenents is suitable for handling the serial
data transfér, a preferred 15 arrangerent, in ternms of integrated circuit
chip area, is shown in FIGURE 6. In FIGURE 6, two bytes of data are |atched
in latches 600 and 610 in quick succession, and transferred to the
appropriate control or palette registle2 in control regi ster array 620 and
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interchangeable for purposes of the subject invention.



.upon the occurrence of the next vertical interval. That is, no serial

"transfer of control and palette inforrration vm'-II be made until 1 O after
Thus, no separate "data valid flag" needs to be to_advi se OsD
processor 100 that the data in row zero are cur H The terns
m crocontroller, mcroprocessor, and 1 5 control‘rerc as e| n, are

consi dered to be equi val ent and i nt er ¢Fangeabl e for purposes of the subject
invention. Clalms¢! aims: 1. An on-screen display apparatus,. conprising:
on-screen display neans for generating an inmage 5 signal for di splay on a
di spl ay screen; control means, coupled to said on-screen di spl ay neans, for
control ling said on-sct een'\nilep-lsayeemadlsplay mppanaisacmmpmmgngm gnal ;
menory. neans i ncl udi ”golfsf:iée%t &5 8,f §+§df g?en@rét‘irﬁ epﬁﬁggnt ative

a ontrol data

data and a second area for storl or con I|ng Sai d
on- screen %l%ﬁll&ly fae displayaoa Aefrplayesaigehavi ng an i nput/out put port

coupl ed to said contr odordtbsi inéditk, ac6€pled teuwm ansbreen i sai d
‘on-screen di s ans d serial out pert.conve |ng 1
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ad4thUfor ccfdstf’dlﬁ‘## %?ﬁ{v xiLsc?@érP' dﬁ?gﬁ?’ nﬂﬁéﬁﬁ*

- video random access

He out EP port is a
paral lel port. 3. The ¥idsMeBATY| B iRgt a8 dRPEH/QuEpYL Port
coupled to said control means and a serial output port coupled to

said on-screen display means, said serial output port conveying
15 said image-representative data from said first area of said '
~ memory means to said on-screen display means for processing
and display; .
said control means writing said control data to said
second area of said memory means via said input/output port and
20 said on-screen display means reading said control data from said
memory means via said serial output port.

_ 2. The on-screen .displa'y apparatus of claim 1
wherein, said memory means is a multiport video random access
25 memory (VRAM), and said input/output port is a parallel port.

3. The on-screen display apparatus of claim 1°
wherein, said memory means is organized as an array of memory
locations comprising rows and columns, and said second memory

30 area occupies a row of said memory means.

4. The on-screen display apparatus of claim 2
wherein, said control data includes initialization data for said on-
screen display means, color palette information, border color

35 information, starting line information, and endmg line
information.



wherein, said menmory neans is organized as an array of memory |ocations

corrpri5| ng rows and colums, and said second rreno#—y—%@—a%e&—eeetrpres a row

of said nenory neans. 4. The on-screen di splay ap _
wherein,” said control data includes initializatio EI .m@gi‘lﬂ !j - screen
di spl ay neans, color palette information, border | ‘on, '
starting line information, and ending |ine informtian. 14 5. An

on-screen display circuit, conprising:14 color palette register array.:for

storing color palette data; a control register array for storing control

data; 5 a rial input porft. erati under. control of a

serial clock, coupled ﬁg sgfldOEﬁCG?g'baélgPﬁ& CUGL, FOMPFSING d t o sai d

control regi at eolar pajette registerc\array dok ostopimige icobor giadettaddatayt rol dat a

froman external sourc V, f arate
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pi xel col of informatio@ §©l'lélallﬂp‘éh-P§tﬂi,eQPetﬁt§¥ﬂ apder r eomtrol ofi g sarigl aphi cs

di spl ay nodecpickQPebaplednto said color palette register array and to said
control register array for conveying color palette data and control
data from an external source to a respective one of said registers
at a rate determined by said serial clock, said serial input port

10 also conveying pixel color information to said on-screen display
circuit during a graphics display mode of operation.



