1 8 MAY' ?f94 SPECI FI CATI ON A Vi deo display unit and A Program Recorﬂli&@ﬂy 2004
Medi um Field of the In*ention This invention relates. to a video display

‘unit including a set top box for receiving digital broadcasting signals
which nultiplex digital data such as conpressed video signals or progam

I nformati on and for decoding and outputting the el ected video signals. This
I nvention also relates to a programrecordi ng medium Background of

Technol ogy in accordance with the recent devel opnment of the digital

technol ogy, digital broadcasting ' sy been  realized which use

vi deos, audi o, and data signals f%ﬁﬁx%gﬁgg%astlng ask digital signals in a
uni fied way, and broadcast themby utilizing a satellite or the like. In

t hose services to provide tens or hundreds of channels of broadcasting by

means of a conpregsi @ﬂl &9 Efs
(standardi zed mﬁt% P%gPEE afgggé%) or ?ﬂg?%¥Q%SB%Q%ﬁ”%?%g%%gH?Ingd%gpvlce
provider intends to conplete a variety of services for i mpl ement i ng hi gh
definition video broadcasting and for realizing the differentiation such as

an i nf or mat S64F 1 €6e 8 £984 using still picture or the |ike by
utilizing gﬁgﬁ'chégact%rFs %s oﬁ the digital broadcasting where all the

signal s for V|deo&hlgughgédyy$dﬁyéaé¥égfgblg}%ﬁd§8 asegigd unit

1ncludlng a set: top box for receiving digital broadcastlng
signals which mu[l.tiplex digital data such as compressed v:Ldeo
signals or prog?am information and for decoding and |

outputting the éelected video signals. Thig invention also

relates to a prbgram recording medium.

Background of TEchnology

In accor&ance with the recent development of the
digital technolbgy, digital broadcasting services haveibeen
realized which:hse videos, audio, and aata gignals for
broadcasting a4 digital‘signals in a unified way, and’
broadcast themfby utilizing a satellite or the like. f

In those%services to provide tens or hundreds df
channels of broadcast:t.ng by means of a compression mult:n,plex
technology repﬁesented by MPEG2 (standardized with
ISO/IEC-13818) lor the like. Each broadcasting service
provider intenés to complete a variety of services fo?
implementing high definition video broadcasting and fbr

realizing the differentiation such as an information service



as digital signals, and a video display unit is required to cope W|th ‘
those. An exanple of a conventional MPEG vi deo decoder system |s‘ﬂsﬂ1cMAY|2ﬂ[]4
Fig 14, which will be described in operation in the following. In Fig 14,

t he nuneral 100 denotes a systemcontrol . neans for controlling the
entire system the nuneral p.01 denotes a video decodi ng neans for

decodi ng MPEG the nuneral 102 denotes a franme nenory for storing display
data, anc the vi deo decodi ng Means 101 stores video data to be decodes,

and graphigsiflgt 8t212npictene Ry (e hpabt£rizehgrtrd to as OSD).
The nuneral 1.03 denotes a-display timng generation neans for generating

a synchronléhaﬂaéteﬂibt%stlaﬁ e i v Liedbraddaseing WwRdrkSaldlRRR! Y
control means for controlling ~. or witing of the frame menory 102. The

nurer al 1055ﬂgﬂ91§efoﬁnv9aé@§; Q.yai@r JRaNGaf 8 of MONANKd Yarsd qm:ﬂné&e di
play data read by th menory control neans 104. The nuneral 800 '. 1.

denotes a vaﬁla@ﬁgﬂf@m%ﬁgﬁglym&naoa RS a1 d)sn @yammﬁt@qm%wﬁw t he
data of the output buffer nmeans 105, anc the "nuneral 801 denptes‘'a control

timng gene@@g,gowlﬁﬁaﬁhbg@, controlling the video processing unit 800. 1 8
MAY 2004 Fig 15 illustrates an exenplary internal configuration

An examplg of a conventional MPEG video decoder syﬁtem
is shown in Figil4, whicl will be described in operathn in
the following.

In Fig 14, the numeral 100 denotes a system corwitrol
means for contrjblling the entire system, the numeral ElOl
denotes a video ;glecoding means for decoding MPEG, the nurri}'eral
102 denotes a fname memory for storing display data, and the
video decoding means 101 stores video data to be decodeql and
graphicse data of on-screeéen display (hereinafter referrelzd to
as 08D). The nu#leral 103 denotes a display timing generation
means for gener,éting a synchronizing signal or the like; the
numeral 104 isg af memory control means for controlling feading
or writing of tﬁe frame memory 102. The numeral 105 denotes
an oufput buffej‘cr means for temporarily storing the display
data read by thjé memory control means 104. The numeral 800

denotes a video| processing unit for generating display|data

by usging the dAlta of the output buffer means 105, and the

i . .
numeral 801 denotes a céntrol timing generation mean#_ for

controlling the} video processing unit 800.



of the video processing unit 800 in the above nentioned MPEG video decoder
system The nunerals 8001 and 8002 denote horizontal filter circ6i§ MAP2004
hori zontal up/dawn scaling operations of the video data, the nuneral 8003
denotes a vertical falter circuit for up/dawn scaling in the vertical
direction the sequential two line data fromthe horizontal filters 8001
ands 8002, and the nuneral 8004 denotes a blending circuit for sw ching

bet ween video data fromthe vertical falter circuit X8003 and the OSD

data. Fig 16 (a) shyqsaiVigeerHen ERENRIakS PR bPRAE M Slhudt fon
receiver for digital™ broadcasting established by the DVB (D gital Video

Broadcast i ngfDektMENIedPHodayd sh@runkit 80U 3ndehd: abAverhieht 1 SnédMERE Nt

the horizontal and verticall up-scaling processing shown in Fig 16(a), the

hori zontal $ilesr deioetert sYetbrtnd MY aterels 8601 hanMebbD22behitker
circuit 8003 are provided with circuits in advance corresponding to the

fol I owi ng nREREEohREIOFS]1 the it itd i fdLThéFisohtal 3bFdowmn BCBLiNgS:
3/2, 2, 8/ 3 vertical filter circuits: 1, 2 Fig 16(b) shows a pan--scanning

process, whbpBravtisnaUuiof ahd QRRIBIHA | 240 hhierBE 8005T dbndiaa! ay
portion (Pan & 16 MAY 2004  Scan Wndow) in base an input video with an

aspect ratiget€iBali §idubpuEie6u9B~LoPDIp ] @bwit dBating 1M tHE SyedVicdD a

video display unit for a digital broadcasting receiver, the horiZzontal and

vertical  direction the sequential two line data from the horizontal
filters 8001 and_E 8002, and the numeral 8004 denotes a blending
circuit for swii:ching between video data from the verti:i.cal
filter circuit 58003 and the 0SD data. '

Fig 16 (a)!shows a video output format to be implemented
at a receiver foi: digital broadcasting established by the DVB
(Digital Video iBroadcasting DOCUMENT A0Ql-revision 1);
standard. '

In order::to implement the horizontal and vertical
up-scaling procéessing shown in Fig 16(a), the horizontal
filter circuit jBO[}l and 8002 as well as the vertical filter
circuit 8003 al:_ie provided with circuits in advance .
corresporiding &o the following magnifications. _

horizontal f£ilter circuits: 3/4, 1, 9/8, 4/3, 3/2, 2,
B/3

vertical? filter circuits: 1, 2

Fig 16(b) shows a pan~scanning process, which cutfs out

and expands hori;lzontally the central display portion (Pan &

*



up-scal i ng processing of the video signals has becone an indi spensabl e
function. The MPEG decoder systemin Fig 14 is described in operatiicaﬁ_ HAY m,"
the followi ng. The system control means 100 inputs a bit stream

correspondi ng tea a channel the user has selected into:the video decoding
means 101. The vi deos decodi ng neans 101 picks out information for the

I nput resolution of Fig 16(a) in the bit streamto be transferred to he
system control means 100. The vi deo decodi ng neans i 01 perfornms the MPEG

vi deo decodgcRhORER&HRY iRdeasd BG Lheukr PageTscots efggqfrane
buf fer and acdisplay ??éhe%zbuffer. g?déi%??ptio#yfﬁggﬁ%%cﬁpgéﬁgécggég

processing i§ eWtpieddd die dRImiLSE wPeRagtgn, since it doesn't directly
relates to the purpose of the present i1nvention. The systm control neans

100 draws the on- sgi agis ditsp) a¥n(aCfRdbodatiaphel Wt raie m%%alpZ in

parallel with the decode control. This is programtable data ca

oper at i onal pi-BharaRtiNYy HeHdiYdBNLIN HoLiLbkeaP! ahleyERB;cEhect ronic
Program Guide). In the video display, the system| 8 MAY 2004 control neans

100 contr ol gpt-Beantmg’ px@:@&tsrsqlnoqr&mscﬂéwi&eor@ navk hHE ¥edenddbd
decoded fromthe frane menory 102 and the OSD dafa per |ine unit. The data

read out peindirpershble gbm@mﬁgﬁarily Stored in the output buffer neans

105. The system control neans 100, in conpliance with the resolution

i nformati on of thaﬁéuNBEcﬂdbﬁbdéﬁk@ﬁsﬁém ofi ¥hg 14 is described in
operation in thé following.

The syatém control means 100 inputs a bit streaﬁ
corresponding tb a channel the user has selected intogthe
video decoding heans 101,

The videoi decoding means 101 picks out informatior; for
the input resolﬁtion of Fig 1l6(a) in the bit stream t@ be
transferred to ihe gystem control means 100. The vidéo
decoding means 101 performs the MPEG video decode procesfsing
by using the frahe memory 102 as a reference frame buffef and
a display framel buffer. A description for the MPEG decode
processing is omitted in the detailed operation, sincé it
doesn’t directﬂy relates to the purpose of the present
invention. .

The systém control means 100 draws the on-screén
display (OSD) déta for the frame memory 102 in parallel;with
the decode con&rol. This is program table data called
operational inﬁormation of the menu or the like or thé EPG

(Electronic Prolgram Guide). In the video display, the system



vi deo decodi ng *eana 101 and the aspect ratio of the output nonitor

I ndi cated in advance by the user, sets the up-scaled ratio of th<=1 B'IHAY 2004
hori zontal filter circuits 8001 and 8002 as well as the vertical frlter
circuit 8003 in the video processing unit 800 so as to control the
up-scaling processing shown in the figure 16 { a ) . The decode video
processed for up-scaling is outputted externally after blended with the

OSD data at the blending circuit 8004. In this why, the conventional video

processi ng g8htrb? mbhasVEhe @%ﬁ%%lssﬁteeiﬂe&r&rg @Iﬂn : Wintdh s gf‘tg:i g ed

circuit corresponding to the up-scaled ratio s vance an

ooy \ Sbond . v
endi ng Ci f&8to¢ tthd Md@%DdEEE%eé?dsar@f&ﬁ 377 @ﬁﬂ%ﬁﬁﬁemgtlg?ﬂ%gaﬁ yi ng

to the resolution information or the Iike of the decode vide

shows a bl ogke DSYrdEHIpdha IVREGHRCOdTheSRaLENEQ8 bHE! SER iAW dht i | ]
picture display in addition to an video and an OSD~ displays in order to

correspond i@ BefMpbkhriilet gtered dmraiHeooRghnt duf e MbE88 POScessi ng
unit 800 is provided with 'two system horizontal filter circuits 8001 5 f 8

MAY 2U 4 and 8002 me \Widtemicor neT tictdls fﬂdq,erirpiddﬁgﬂ_tia?rﬁf@ Wi IE @Hd Ol
for video data and still picture data respectively and is further provided

with a bl encémglationi infd}im808bnf 6F EMet Libie PEISE G skEd hse b alim and

the still picture data. in;opera$on, the systemcontrol neans 100 draws not
only the OSpidabaddebdihgohéainssiol|and cihe adiiict it idief RNE oty Y

102. The Estill picture data are sent by utilizing data
monitor indicat?d in advance by the user, sets the up-scaled
ratio of the hor?j.zontal filter circuits 8001 and 8002 as well
as the vertical?filter circuit 8003 in the video processing
unit 800 so as tb control the up-scaling processing shown in
the figure 16(a). The decode video processed for up-scaling
is outputted exﬁernally after blended with the 0SD data at
the blending circuit 8004,
In thig wéy, the conventional video processing unit in
. the MPEG decode:i‘ system is provided with a dedicated circuit
corregponding tb the up-scaled ratio set in advance and a
blending circuit with the 0SD data, to generate a display
output complyinp to the resolution information or the like
of the decode &ideo.

Fig 17 shé;)ws a block diagram of the MPEG decoder system
for implementing a still picture display in addition to an
video and an osﬁ displays in order to correspond to a still
picture information service. The video processing unit 800

is provided with two system horizontal filter circuits 8001



broadcasting such as digital satellite broadcasting, or are sent thgoMay gm4
the telephone line. In any case, the data are obtained by the operation o

t he user and di spl ayed by. control of the systemcontrol nmeans 100. The
still picture data witten in the frane nmenory 102 are read out to the
output buffer neans 10$ per line unit together with the video Bata and the
CSD data by the nenory control neans 104. At hie tine, in case the
vertical filter processing is performed for the video data, sequehtial t wo

lines of dahaqag®os eafwedl |ERa g4 slep Mat geag:ﬁtthsp gﬁt&nt

down-scal i ng processing Is; carde I out In epen e Vi eo and
the still pggiuyededaliat b%. & £4l 108 Q9 S u g 17,
and by bl endi ng thg resuai nkh this o é@%tlon ﬁ??% Pﬁép%éﬁ} ?Qﬂa gutput
video as shewpthBrFpgoli n»aecrg%i WbndngeSLrénef pbpv

conventional video glgp g%# unit is |nﬁlené%ted %y ha??2 6005 |cated

circuit as §¢3§2ﬂ6h1h? bbefe 15 and Hde® daaP and BHeté’t:ﬁlﬂ'ﬂJ‘f@E&E% dHixpl ay 6
1 fI MAY 2004 speci i cati onh dpending on each service provid hose are

usual Iy built in has cpairatiifod haPEe e GSfaemdails 0 UdawdPndihe

ot her hand, the digital broadcastlng standards for the ground rave 1n the
US. A cOrreaPghshd 0SDIRE BiAsal BbAhalakiin1! host ek Bl ’fﬁﬁfﬁé%fﬂn@s of

nunbers of scanning
memory 102. The yStlll picture data are sent by utilizing data

broadcasting su¢h as digital satellite broadcasting, or’are
sent through thé telephone line. In any case, the data are
obtained by the;operatlon of the user and displayed by the
control of the aystem control means 100. The gtill plcture
datawritten in t,ahe frame memory 102 are read out to the output
buffer means 105 per llne unit together with the video data
and the 0SD data by the memory control means 104. At thla
time, in case thé vertical filter processging is performeoi for
the video data, L;sle':quem:ial two lines of data are read o:)ut;i for
the video data.f |

Using th&se data, down-scaling processing is car&ied
out independently for the video and the still picture Eata
by the video prbce381ng unit 800 shown in Fig 17, and by
blending the result of this operation with the 0SD data, an
output video as}shown in Fig 17 can be gained. '

As described above, the conventional video dispiay
unit is impleme%ted by having a dedicated circuit as shown

in Figs 15 and 17 corresponding to a different displa§



| ines 1080, 720 and 480 and with two kinds of scanning systens, th
progressive scanning and the interlaced scanning, which nmakes it 'gogsMBYeZGM
to have broadcasting with 18 types of video formats by conbing those. To

out put those on a TV nonitor, a scaling processing other than that shown

in Fig 16(a) is necessary. Andean EPG display or the |ike by the above
mentioned still picture service or the down-scaling video are expected to

be required to cope with nore filter operations as a video display unit.

In this way, : | ' | - I egil

di fferent oFe%?%‘g?gﬁs‘g?P&r]‘?‘%P‘éiéggﬁH?‘?%@c?ﬁ}h g@séﬁl\ﬂeggf’g&g\% 5e'r, aé\é ?dﬁ': r der
to corresp anraals ot b ' | re. prnobl ens
such that (REVErLf B FE e pare BERIRAIERES ARd BB AR CEE Al
different circuitgqt | L nali \4i : (Hasnl I 41

devel opnment cost ?Jg ?H%?&éﬁléé%%%@@t‘%l@?é@g@ e\?gld?%:gr%ﬁgqeg%rngr%trtﬁpes
of LSI for ghe | & | epaNgiHRIy08  hhe ' er, IS, a
probl em wi th ex%géhd n‘g&%ﬂgd?gygt elreln gggcgugeht hgrag&;élggﬁ)gldo;{%era%ng{ od an

bui | di ng | T 2gRAEESTAS crBs YBY eRQ AL ik itht dd kiﬁdadﬂﬁaﬂﬁﬁbbﬁs%égtﬁa%;?ﬁg'

Wi th processing required tn future. D sclosure of to Inventi

those probl BimeizioBd,9204HEaBOMR t\fiit@xeﬁ)woq;ii%maa&ﬂf%énﬂiﬁ% systems,
consideration, it is a purpose of the present invention to provide a video
di splay unighd Qlsgrdd€ive iscanning and the interlaced scanning, which
makes it possibll?e to have broadcagting with 18 types of video
formats by combif{ning those. To output those on a TV monitor,
a scaling processing other than that shown in Fig 16(a) is
necessary. And an EPG display or the like by the above
mentioned still picture service or the down-gcaling video are

expected to be dequired to cope with more filter operations

as a video disgpjlay unit.

In this way, a conventional video display unit,;
however, requiré;zs a different dedicated circuit dependiﬁg on
a service provider, and in order to correspond to a plurality
of broadcasti'ng:l services, there are problems such that the
total circuit iis increased because of the necesgity of
different circuirﬁ.ts to have the individual display |
requirements, o;ﬁ: the development cost is increased forg the
need of developi}mg different types of LSI for the optimization
depending on thrle services.

There _aléo is a problem with expanding the system

because there 1&‘, no other method than building in a necessary



tolimt the increase of devel opnent cost conpared to the prior aﬁ@ MAY
Taking tlose problens wwth a conventional video display unit into 2MM
consideration, it is also a purpose of. the present invention to provide a
video display unit to be able to limt the increase of the devel opnment

cost conpared to a prior art, and o have a better flexibility for the
future expansion of the system A let invention of the present invention
(corresponding io claim1 of the present invention) is a video E display

unit characéeréged by é‘d\?ﬁ}{uéé'ﬂgord%rf ta&e At Wi dh ﬁ;}ﬂfdé”ﬂ?ﬂﬁn?ng kL n‘ermry

displa timng generation neans for generating a di

control neaps fQEyfgadi ng out display data fromsaid frane z~enory by
synchroni zing to said display tam ng generation nean; -8 1 8 MAY 2004 an
out put buffer means for tenporarily storing dislay data read out by said
nmenory control neans; an arithmetic unit for generating display data y

carrying Ou@l@él$sﬁﬂét0§ne QPG ge t hi n one period of plxel clock; i a
data sel ecti on neans for adi ng out display data

Taking tmose problems with the conventional v1deo
display unit 1n£o consideration, it is a purpose of the
present 1nvent1@n to provide a video display unit to be able
to limit the inbrease of development cost compared toéthe
prior art. |

Taking tﬂose problems with a conventional video
display unit inﬁo consideration, it is also a;purpose.of;the
present inventi%n to provide a video display unit to be able
to limit the inérease of the development cost compared to a
prior art, and Lo have a better flexibility for the fuﬁure

~ expansion of th% system.

A lst in&ention of the present invention
(corresponding 1%.0 claim 1 of the present invention) is a v.:'.deo
display unit chgracterlzed by comprising: |

a frame Aemory storing display data;

a displaﬂ timing generation means for generating a
display timingr

a memory : control means for reading out display data

from said frame x&iemory by synchronizing to said display tJ.mJ.ng

generation meads;



fromsaid output buffer neans by synchronizing to the pixel clock and for
seecting data inputted to said arithnetic unit; and an instructiod § MAY 2004
sequencer for controlling said data selection neans rand said arithnetic
unit by synchronizing to the timng of said display timng generation

means. A 2nd invention of the present invention (corresponding i o claim?2
of the present invention) i.s a video i display unit according to said 1st

i nvention characterized by said instruction sequencer having: an

instruction menoryad gt %ﬁﬂfé?rﬁéaﬂ{s 'f@ix%&ﬁbb%m §08LER

il
ay.
arithnetic unit and sai d data sel ection neans | r%structl u¥| on

contr ol meagathoEca#AdRI Kzl Imrg%ﬂr@rﬁewétructlons W thin one

period o the pixel clock d an instrubtion decoder mbans for deqodlng

said rea out inStiyicisonmided ohi £0BbEOLLRBYSRANS ORIRA det s

arithnmetic unit by sald data selection ne 8t1AY

video di Sl ayriQingdsOiat 18ake 5ﬁ@oP@E‘§per WRLRTHI SHk e%q%*aff%& -1 |Sng

provi ded with an metic unit orms an ari hrretlcp
at | east opgggewithin a period of a pixel clock and an |nstruct|on
sequencer for controlllng the selection and the output of data be

inputted to this, ARy SYNEEE Do Zhdnk NEsri PELEYRY Ot W dhl% "gféﬂ@y
clock for execution, inplenments video up/down scaling processes as well as
a bl endi ng premesait diicple BPFer means by synchronizing to the p‘l el
¢lock and for se]iecting data inputted to said arithmetic uinit;
and
an instr&ction sequencer for controlling said iata
selection meansiand said arithmetic unit by synchronizirLg to
the timing of s%id display timing generation means.
A Znd inGention of the present invention
(corresponding &o claim 2 of the present invention) is a v’:.deo '
display unit acéordlng to said 1st invention characterhzed
by said 1nstruck10n sequencer having:
an J.nstru‘ctlon memory for storing control 1nformqtlon
to control said ar:Lthmet:Lc unit and said data selection means;
an 1nstruptlon execution control meane for read:.ng out
at least one or?more instructions within one period oé:the
pixel clock; anh
an :Lnstrubta.on decoder means for decoding said reafi out

instructions anld for controlling data inputted to sai'd

arithmetic un:l.t. by said data selection means.



This configuration allows the arithnmetic unit and the instruction
sequencer to be in a common circuit for corresponding to a pIurthpmNﬁmﬁé
di spl ay specifications by switching instructions instead of an

i npl ementati on nmethod of providing a dedicated circuit for each required
specification according to a conventional unit. This also allows the

I nstructions stored in the instruction sequencer to be re-witable so as
to be able to correspond nore display specifications easily. A 3rd

T o A T Pl BRI SR o,

present invention) is a video - display un

characteriZﬁgegghtsghqehﬁgbhgchgna%gﬁﬁy%st£§igﬁ%@%ﬁgybkggaggﬁtruction

within at |'east one period of t clock: sai d

i nstructionagxeRmEL9p RILSwheed Bereirme! %Pnehhstiit‘ﬁﬁ{éﬁi%aP%dé%%tf t4¢on
menory by synchronizing to the pixel clock. This can I npl"fenent vi deo

di spl ay propgsseome iridhithg pat 159 dPAY0INe BeAlddaRd HEinst gl heti ¢

process with the OSD with only a littleinstruction nenory Just for one

pi xel . A %%?ﬁéﬁéai:if_lﬂ: ebnthe101e3Fhe | SWRIHH Bh GRATHIES Bﬁ@g)iu'%gof %ﬁ(}%ai m 4

of the prese invention) is a video display unit according to sai nd or
3rd inventi@d bes hnpacied €8s AN ByadlyPeFahi 213y etk heRehicdiideans

for enabling to tenporarily nenorize outputs of said arithmetic unity and
for enabli ngo ttheddiipglayociabk #8tdexecution, implements video up/down
scaling processes as well as a blending process with the 0SD.

This configuration allows the arithmetic unit and the
instruction sequencer to be in a common circuit for
corresponding to a plurality of display specifications by
switching instructions instead of an implementation method
of providing a dedicated circuit for eéch required
specification according to a conventional unit.

This also allows the instructions stored in the
instruction sequencer to be re-writable so as to be able to
correspond more display specifications easily.

A 3rd invention of the present invention
(corresponding to claim 3 of the present invention) ig a video
display unit according to said 2nd invention characterized
by: |

said instruction memory storing execution instruction

within at least one period of the pixel clock; and

— 10 -



selection neans. f This all s to select the arithmetic operational 4r }@h@
as an arithnetic unit input freely even on and after i the next cJéf QU@#
storing tenporarily the arithmetic; operational results so that nore kinds
of arithnmetic processes can b controlled by instructions. A 5th inention

of the present invention (corresponding 1o claimb5 of the present

invention) is a video display unit ae,ording to either one of said 2nd to
4th inventions characterized by having a wite back nmeans for f witing

back dad QM Sl 4 ' ' ks i.d . ffer:
cck, dada outbut s S0 ek AELLMELLEoBL b el L1 o0

and the instruction sequenge
2004 Thi s Vi : 258 ‘?1{?:_911. | ' a_plurality
of reduceda%%gggékgyagﬁéé?uﬁg??%% ww?%#ng éﬂggggggyg#ggéﬂékggﬁlﬁgjé%%ling
or down-scahiRglbagkexto the frane nenory. A 6th invention of the :present

I nvention corresponding to claim6 of the present invention) is a video

di splay unit acor diy bﬁne:iﬁlﬁdggféméﬂ€ ‘Pidééidiﬁﬂelf&r% ProbRaddl/8AERCRS the

characterized by said i nstyuction sequencer provided wth a
E}M ;?Qgrgcﬁﬁéofﬁ/d&% %ﬂl@n@%s‘ weliugd 'a08§ntﬁ$%ﬂcoﬂfo%§9'v?iﬂf%lfée“ od
0SD with only a ]ihittle instruction memory just for one pi:;cel.
A 4th inéention of the presgent invention |
(corresponding t’o claim 4 of the present invention) is a video
display unit ac%ording to said 2nd or 3rd invention |
characterized b§ having an operational result buffer méans
for enabling toitemporarily memorize outputs of said
arithmetic unitiand for enabling to output to said daéa
selection means;
This alléws to select the arithmetic operationai
result as an arithmetic unit input freely even on and a?ter
the next cycles| by storing temporarily the arithmetic?
operational results so that more kinds of arithmetic

processes can b& controlled by instructions.

A 5th invention of the present invention

(corresponding 1?*,0 claim 5 of the present invention) is a video
display unit ac%ording to either one of said 2nd to 4ﬁh
inventions char%cterized by having a write back means;for
writing back daéa outputs from said arithmetic unit to ﬁaid
output buffer mbans and the instruction seguencer |

[
controlling said write back means.

~ 11 ~



This allows to inplenent a video process only by changing the nun‘geé of
executabl e instructions even in case 480 or 1080 line of interlac MAY 2004
scanning and 480 or 720 lines of progressive canningr are m xed for
broadcasting, by sw tching the nunber of executable instructions within
one period of the pixel clock in accordance with the decode video. A 7th
I nvention of the present invention (corresponding to claim7 of the
present invention) is a video display unit characterized by conprising;, a

e o TR e PN Sl e 2atkaPbas hETafGdE Sl | o moans

for generating a ay tim ng, nmenory control neans €adi ng out

di spl ay dataiaﬁfmagdaf pﬁggggggy bf%ecp(y)mrméw%y@%gfﬁgﬁg%m ed

di splay timng; an odtpu means tenporart | I'spl'ay data

(cad ot el Bengabd Bk BRES T GpOhont i (5t BUARLON LB 8

MAY 200k for contftollingreading out of ta fromsa
buf fer nmeangoifheagpandanefiowyi.n a desired display specification; :la
plurality of video processing units for processing display data read out

from sai d displ ayadgid RR#tEPUE "BRe SprafeRt! PHYeRBLER! | on means for
selecting output data of aid plurality o? vi deo processing units; and an

; 5 I ; i i . vid i
| NSTTUCL! OTY SERHERSERAIAY HPBIEIM & UF PRTitddit likebfioh 199 £IARRS! N

units and said out i on nmeans by Zl ng processing I nstructions

correspondiditspPay €88t 88corddngPhdy SRMEY |diftd s 4 d Mg PESCRERT NY
I nstructions corresponding too a plurality of display specifications
inventions chars%cterized by said instruction sequencer being
provided with a a:lwitching means for the number of instructions
read out withinione period of pixel clock.
This alléws to implement a video process only by
changing the nuéber of executable instructions even in dase
480 or 1080 line% of interlace scanning and 480 or 720 lines
of progressive %canningr are mixed for broadcasting, by
switching the n%mber of executable instructiong within one
period of the pi:%el clock in accordance with the decode video.
A 7th inﬁention of the present invention
(corresponding 1;&0 claim 7 of the present invention) is a video
display unit chaiiracterized by comprising: a memory frame for
storing display?data; a display timing generation means for
generating a di%play timing; apmemory control means for
reading out dis%lay data from said frame memory by
synchronizing t; the generated display timing; an outﬁut
buffer means fo£ temporarily storing display data read out

by the memory céntrol means; a display data read out means

._12_..



stored in advance. A 8th invention of the present invention (correpgon@yngN#
o claim8 of the present invention) is a video display unit according to

said 7th invention characterized by: each of sa4d video processing units
conprising an arithnetic unit for carrying out at |east one operation

within i one period of th4e pixel clock and for generating display data,

and a data selection neans for reading out display data by synchronizing t
the pi xel clock fromsaid output buffer nmeans and for selecting data to be

éﬂpfﬂﬂtste fuct FoR SaBhEbITEhbTrHE L ner e Y Uidiildy datdl cEORERER oGO ! N0
Contiol  nea Efﬁfs?n%‘e@%?ﬁ glq@t%%é‘%%f%%és‘? "WiERCE a8Birha Hk’y%@%%ozlexecm o
| nstructiong g t.l.lf'l'?: erd %gl.@ A pégf%%ﬁéf?cfroég g3hg URIHHE n

decder neanSP con |ng met 1I°c “uni t W T

d pl I b
hstructi onEoFRS é@%@ﬁl%’a?@é#% e BafTERoh ot aistlar Hara |

it. dt t
be. abl o o Loriane, bt Becrel .ty*-‘ﬂ*#tb? %ylﬁge'ﬂ@%h.%gﬁf%h%%%c% chi ng

ettt capuiBReat:flo LI BRI spe%? BPoEREBAo! GhieR] Aad 1O

convent i onalnuihke riBtl S sedtende 0 Ui AL FIg WBtd U1 ity of
video processirJg units and said output selection means by
utilizing proce aslng instructions corresponding to a desired
display specifiication within processing insgtructions -

corresponding ﬁo a plurality of display specifications

stored in advarce.

A 8th in{lrention of the present invention
(corresponding fi:o claim 8 of the present invention) is a video
display unit aqi‘cording to said 7th invention characterized
by: each of sai&d _video processing units comprising an;
arithmetic unit;:for carrying out at least one operation within
one period of th‘e pixel clock and for generating display data,
and a data seléiction means for reading out diasplay daill.a by
synchronizing tip the pixel clock from said output buffer means
and for selectlang data to be inputted to sa:Ld arithmetic um.t,
and said 1nstrx§ctlon sequencer comprising an :LnstructJ.on
memory storlng;control information for controlling said

arithmetic unitj and said data selection means, an instruction

execution contyol means for reading out at least one or more

- 13 -



It carrying out ad arithnetic process at |east once within a periqdaoﬁAyhﬁm4
pi xel clock and the instruction sequence for controlling they selection

and the output of the data.o be inputted to this, and by synchronizing this
instructi n to the display clock so as to execute this instruction, ideo

up/ down scaling processes and a blending process with t 1e OSD are

I npl ementer. Accordingly, a video display process; such as video up/down
scaling as well as a blending process with the OSD can be described with

ot BB L AR P St ol Sepaust Bl ang on

conf:PU{atlon fiere the sar _ _ e.ggranggd Ln
AUCt : t
17 ey 2003n g raRLAR, HRRoTE HRels HE (irkrdliind MRl Mink e fg‘% ’
tents h | [srplg s ' ' : | s f th
g?gsgztsin3é§1$%n cggséég%ﬁgFﬁdﬁgﬁgF%ﬁ%?gﬁggﬁﬁﬁ§5§§£§§H?é$dient.‘%?“§s a ©
vi deo di sphﬁxtugk{t SR, in%g g %?éaﬂ:] Bl | mﬁfﬁBE%BHQEaCt erized by: each
essing u

of said video pro ts conprising and arithnmetic unit for carrying

out at | east one Gfiel oo UhARE on 8HC BRI G 8k i1 WptRkyelgek and for

generating display ,ata, ata selecti"on neans r readi ng out

ook ana'FofTLEERRAE P P e RSO Biof BERRERSEL Aol Bl B © 1

said instr dEEﬁtﬂBnS@:BJ’:@ﬁ‘f@rj@ﬁ&fﬁék%d‘ﬁe%ié‘%bré&t:fé@pond to a plurality
of display SPeCifications by switching instructions ingtead
of applying an!implementation method for providing thg
dedicated circ%it for each required specification suc% as
that in a conventional unit.

In thisg &ay, by providing an arithmetic unit for

carrying out an arithmetic process at least once withiin a

period of the p#xel clock and the instruction sequencer for
controlling thé selection and the output of the data to be

inputted to thﬂs, and by synchronizing this instruction to

the display cléck 80 as to execute this instruction,
up/down scaling’ processes and a blending process with 1:h_E
are implementeé. Accordingly, a video display processé
as video up/do&n gcaling as well as a blending procesr:r5
the 08D can be d!éscribed with instructions of the instru:F:tion
gsequencer. An# because of the configuration where the?ﬂame

a » 'l L) L] l
video processimg units are arranged in parallel and one

b
instruction sec_iuencer controls this, the pixel clock an[;d the

- 14 -



menory storing control information for controlling s id arithneti &Y
and said data selection neans, an instruction execution control i&ﬁﬂ# 2004
readi ng out at | east one or nore instructions within one period of the

pi xel cl ock,and an i nstructi on decoder neans provided in each of said
plurality of video processing units and for controlling data inp~: tted

to an arithnetic unit wthin the video processing undt by decoding said a
ead out instructions. This configuration nakes it possible to descrie a

id di spl ' ' |1

\altl blegnd: ?\8 gh%&%@g @’%&?%g@éﬁ@%ﬁg&ﬂ%gme%gg uct | on 3 qﬁencgf. :
And b d S

AR TR v o sl %%%%F%%‘%Wl&ﬁecﬁﬂﬁﬁ YOBBrgRAIaLN S are

_ arrange
| nstruct i on deco%rggﬂriﬁ‘igﬁggbﬂgop ﬁ%cg, Stet}{kehe A x .rgrpces& ng units,

It has becone easy t0 expa n-accor anc clock and the

Coventi in"Lf(%o# %&&#ﬁa"nve 'S BB pEeRaRE ekt 2B 15 ¥ Ineo
present i ”V %{y \Whid a 3@ cf‘ éh'[ci AE Wil ik ih %ﬁié’ré&t@b@ {2840
erl ved & y sal

I nvention I on menory storing an ecutl on

Inst]ucti Onﬁy"” te'&cfi‘l Yr ls%?ﬁﬁ WiedS+88e85iRY*Bhits comprising an|
arithmeticunit }for carrying out at least one operation WJ!.thln
one period of th#a pixel clock and for generating display data,
and a data aele%tion.means‘for reading out display data/from
said output buf}fer means by synchronizing to the pixel c:flock
and for selectir:;g data to be inputted to said arithmetic uf.nit;
and said instr&ction sequencer comprising an instruction
menory storing!control information for controlling sa;d
arithmetic unitiE and said data selection means, an ins{:rutétion

execution contdol means for reading out at least one or|more

i :
instructions within one period of the pixel clock, and an

instruction ded;oder means provided in each of said plur&jllity
of video procesjsing units and for controlling data inpiftted
to an arithmet:%.c unit within the video processing unii.?t by
decoding said Jé‘ead out instructions.

This conlifiguration makes it possible to descrijpe a
video display ;]process such as video up/down scaling |
operations as é:.rell as a blending process with 0SD wiii:h
instructions o;f the instruction sequencer. And becauée of

the configuration where the same video processing units are

- 15 -



clock, and saidinstruction execution control neans reading out sqisz 2004
I nstruction nenory repetitively by synchronizing to the pixel clock. %l@
allows to inplement with only a little instruction nenory just fo* one

pi xel . A 11th invention of the present invention corresponding to claim 11
of the present invention) is a video display uitit according to either one
of said 8th to 10th i inventions characterized by each of said video
processing wunits having an operational result buffer nmeans for enabling

T A e A
(e, BNl o9 b OBgb BRI col 4ol PESITTBBSSHPbEeAiAR L

freely on a [ : ' it t
b ocesst ng. Eafs e OERY O Eixpar I BoatRiardd sch it PRET Efock |

present 1MVERK e CEHUSRRONUE "OriOnfio£18" B2olbsb Gi RhCACRMIKENt 1 ON) s

a video display unit according to eit e of sal ; 11t h

i nventions hzed by having a wite back neans for witing .back
out put dat agp?%%%elg‘-(r:ahtz%&l'sai d video processing units to said output buffer

reans and 352 Lok HOUACILvERUUEACES SAA foblit Spteige pack reane. 10
videos can bgophawdediing e d10Gh1 P? of the present invention) is a
video display uinit according to said 8th or 9th invention
characterized hgy said instruction memory storing an
execution instriiuctions within at least one period of pixel
clock, and saidé instruction execution control means reading
out gaid instruétion memory repetitively by synchronizing to
- the pixel clocﬁ. j

This allc%ws to implement with only a 1ittle instruction
memory just :Em?% one pixel.

A 1llth i;hvention of the present invention
(correspondingéto claim 11 of the present invention) is a
video display ux;%ait according to either one of gaid 8th to 10th
inventions challﬁ;acterized by each of said video processing
units having ani operational result buffer means for enabling
to temporarily ;inemorize outputs of said arithmetic unii_: and
for enabling té® output to said data selection means.

In this %way, by storing temporarily the arithmetic
operational rejsult, it has become possible to select Ethe

arithmetic opei::ational result as an arithmetic unit input

- 16 -



of witing decode videos after up/dawn scaling into the frame nmenory.

Brief Description of the Drawings Fig 1 is 6a bl ock dlagran1shompngﬂ Yzﬂmg
di splay unit according to an enbodi nent of the present inventio é

4 di agram showi ng an exanple of an instruction execution in an instruction
sequencer of the video display unit shown in Fig 1; Fig 3 isl a diagram
showi ng anot her exanple of an instruction excution in an instruction
sequencer of the video display init shown in Fig 1; Fig 4 is ,a bl-ock

of :?LZ‘}?Q;%%?%%%V by e AR ol EEPERS 8o gty %?%"?%%%%E%% i
vent 1 on: - Bk §UERr 35 PERR3He 1Bl il Pha R By, S ) Sfetng
to the forth enbodj nenty oj_ é&?ti?&ﬁsﬁﬂt tﬁgbg E% e iffv&nk igh a~bl ock di agram

showi ng a vi deo proce55|ng unirt 1n the vi ay unit according to the

forth embodi %E&esﬁbgrucgs»t% AR Si?%;lgt@g @fggghgl hvBRtiBAY 48l 20N

execution | ani |0n sequencer splay uni't ;shown in

19 6, Fig 9§ &i@g@gﬁg%ego% &}@eﬁﬁe AL O? 8¢ sd 18 FCELON 1y

execution in an exe equencer I splay unit sHown in Fig

6; Fig 10 1 engelt ok eliarpmal: od 45p ﬂéﬁk&yauafiteasaekdmaanho o fifth

enbodi nment e presen nvent 1 on;
~writing back ouhput data from each of said video proceSSLng

units to said qutput buffer means and said lnstructlop
sequencer contﬁolling said write back means.

In this @ay, a screen which arranges and displiysra
plurality of reﬁuced videos can be provided by the funétion
of writing decoq:ie videos after up/down scaling into the frame

memory.

Brief Description of the Drawings

Fig 1l is h block diagram showing a video display?unit
according to aﬁ embodiment of the present invention; °

Fig 2 is é diagram showing an example of an instrucjztion
execution in ad instruction sequencer of the video diéplay
unit shown in Fig 1;

Fig 3 is|la diagram showing another example of én
instruction exécution in an instruction sequencer of khe
video display @nit shown in Fig 1;

Fig 4 is;a block diagram showing a video displayiunit

according to the gecond embodiment of the present invenﬁion;

- 17 -



Fig 11 is a diagram show ng an exanpl e of an instruction execution in an
instruction sequencer of a video display unit according to tie f1'qtﬁAY 2004
enbodi ment; Fig 12 its a block diagram showi ng a video display uni
according to the sixth enbodi nent of the present invention; Fig 13 is!

anot her bl ock di agram showi ng a video display unit accordi ng to the sixth
enbodi nent; Fig 14 .i a bl ock diagram showi ng an exanple of a video

di splay unit according to a prior art; Fig 15 i a block diagramof a video

processi ng unit [ [ p t [ rart;
1 6 MAY 2004 Fig 1%& éj% q"lss aaﬂ ?g)gér g?nagﬁ%%m %g&é'!@?d%g&%‘g%gu?gsﬁg%g‘?‘F%‘gt I on

inn a digi t&EFB.rr:ﬂiﬁi@aﬁb' egergﬁgfa W&%roaﬁt(éﬁ)tﬁélﬁ:&é&% \?&?\Y}L&Qea.

pan-scan displa CESS I N casting receiver; Fiig 17 i a

detai | ed bl ock di %ﬂi%ra (1f ”B&B?k amseampéﬁsgiﬁgna ﬁ'ﬂﬂéo'@l%theﬂlgtSpl ay

unit according to a prior art Description o t he Nuner al 0 system

cone e gmeedepitioy Sene Tl e OF Lhaeeny didiane)

Fig 7 is ajblock diagram showing a video processing unit
in the video dié:play unit according to the forth embodiment;

Fig B is a: diagram showing an example of an instrucﬁtion
execution in arn; instruction sequencer of the video digplay
unit shown in ﬁig 6;

Fig 9 is:a diagram showing another example of an
instruction exefcution in an execution sequencer of the video
display unit shown in Fig 6; |

Fig 10 is a block diagram of a video display unit
according to thlé fifth embodiment of the present invenﬁion :

Figll is ra diagram showing an example of an ::.nstructlon
execution in an u.nstructJ.on sequencer of a video display unit
according to tﬁe fifth embodiment;

Fig 12 1@ a block diagram showing a video dlSplay unit
according to th}a sixth embodiment of the present :anem;ion;

Fig 13 islanother block diagram showing a video display
unit according to the sixth embodiment;

Fig 14 1& a block diagram showing an example of a video
display unit aqE:cording to a prior art;

Fig 15 i a block diagram of a video processingfunit

in detail in a video display unit according to a prioriart;

...18_



106 vi deo processing unit 106A, 10B video processing unit i 107

I nstruction sequencer 108 i nput and out put buffer neans 109, 110"pgtpmy 2004
selection neans 117. wite back nmeans 112 input and out put buffer neans
1061 dta sel ection neans 1062 arithnetic unit A i 1063 arithnetic unit B -
191 1 6 MAY 2004 1064 register file 1065 out put switching nmeans 1066

w $.te back neans 1071, 1174 instruction menory 1072 instruction execution
control nmeans 1073, 1073A, 10738 instruction decoder neans 1074 executabl e

i nstruction number_switching preans ,.110 day adou ans Best
Mode for carryi ng Givs i%ekﬁgﬂvéﬁt Foﬂl?ﬁgg%gil%%gcarryl ego oou'it]‘f € present
I nvention wll desc in.the follow ng.

b f h
(The first gﬁﬁg& Q%hg' #ﬁ Irqulggréas? lBPE%ﬁ&?lUﬁFP according to

the Fig 16 (b) is a diagram showing a pan-scan display
process in a dugltal broadcasting receiver;
Fig 17 ié a detailed block diagram of another v1deo
processing un:Lt; in a video display unit according to a lelor

art.

(Description od the Numerals)
100 sy%tem control means
101 vi?eo decoding means
102 fr%me memory
103 diﬁplay timing generation means
104 me%ory contfol means
105 ou&put buffer means
106 vﬂdeo processing unit
1064, 10%B video processing unit
107 idstruction sequencer
108 iéput and output buffer means
109, 1105 output selection means
111 wﬁite back means
112 i&put and output buffer means
1061 d%ta selection means
1062 aéithmetic unit A

1063 aﬁithmetic unit B

- 19 —



present invention will be described referring to Figs 1 and 2 in the
followng. In Fig 1 a systemcontrol part 100, a video decoding pﬁrﬁyﬁﬂY"ZNM
a franme nenory 102, a display timng generation means 103, a ne}nrio

control nmeans 104, and an output buffer nmeans 105 have~a simlar structure
as a corresponding one according to a prior art. The present enbodi nent is
an exanple of a video display wunit accordingito Clains 1--4. A video
4rocessing unit 106 conprises a data selection neans 1061 for readi ng out

a display data fro e ! I MAY ?.fl1 114 buffer neans 10 by
synchroni zing to tggggixgﬁk@#%f%'gﬁ' or selecting data to be inputted to

an arithnetic unitﬁ@@ crkﬁ%ﬁn%£§$§#¢ﬁ¥¥kéuﬁégwgtic unit A 1062 and an

arithnetic unit B . an arithmetic operation at |east

six times during pet 0 | cl ock and for generating the
0Fe T eprites bl A

di spl ay data, a4 register enporarily storing the arithnetic

oper ati onal resultloﬁfdmﬁ?i@gFpiﬁsé¥@%ﬁ§#§?mgﬁg?§61065. The data selection

means 1061 is provTded uncti con I1ing the data read out

f th t put buf : i4 ' | t al - | ed
 rati o This can B R ol CRSR Ry By RETRn b ehefol cheaflE' & I LT ©

added.to give a fixpdsvaypsan 10938MeRbt G adiadlr Ghosls N4 by
applying a carry o e adder for read-out | ‘
1074 exkcutable instruction number switching means

1108 di%play data read-out means

Begt Mode for éarrying out the Invention

The mode | for carrying out the present invention ‘will
be described réferring to the drawings in the followiﬁg.

(The first embodiment)

One embociiment of a video display unit according tc? the
present inventﬂon will be described referring to Figs i and
2 in the follo@ing.

| In Fig 1; a gystem control part 100, a video decéding
part 101, a fréme memory 102, a display timing genera&ion
means 103, a.me%ory control means 104, and an output befer
means 105 have a similar structure as a correSpondiné one
according to a?prior art.

The preseént embodiment is an example of a video diéplay
unit accordingito Claims 1-4.

A video pllrocessing unit 106 comprises a data selection

means 1061 forfreading out a display data from the output
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trigger of the next pixel data. In this ease, the-horizontal up-scaled,, .
ratio can be | designated by diving the fixed value an increnent,1aQth@eva
i eight bit adde$ output can be utilized as an arithmetic processi'ng o
coefficient for the horizontal up-scaling' ©process, ; The aridmetic unit

A (1062) and the arithnetic¢c unit B (1063) carryout the follow ng equations
respectively. The arithnetic unit A (1062) : (the operational result) =a

X A+B~ XB+C 1 MAY 2fR4 The arithnmetic unit B (1063) : (the operational

Ul ) BB hebe! D8 0 i BT L SR RISET. pYLineafalpane
ari thiet o BRSPRETRRaTaradty Lo tiphEkeBTRS At chhEic GA1F dfiemibeg 12
PRt e e T S e T
ol ect o, TERRcpd b AU MCE LB okt B SedBEoh e ik
R YL ouhaBnd CHRTBELSREPBE MDD slboy GRALLGLIGinaRilkuTthe
sel ection nﬁﬁgﬁlggﬁaétggrairegister file 1064 for temporarily storing
the arithmetic ;perational result, and an output switching
means 1065. i

The data%selection means 1061 is provided with a
function for c&ntrolling the data read out of the output
buffer means 1¢5 in accordance with a horizontal up—sdaled
ratio. Tﬁie c%n be implemented by having, for examplé, an
eight bit addeﬁ‘to give a fixed value an increment for;each
pixel clock, anc@ by applying a carry of the adder for read-out
trigger of the!next pixel data.

In this éase, the horizontal up-scaled ratio can be
designated by &iving the fixed value an increment, and the
eight bit adde% output can be utilized as an arithmetic
processing coe%ficient for the horizontal up—scaling'
process. ;

The arit#metic unit A (1062) and the arithmetic unit
B (1063) carryrout the following equations respectively.

The arithmetic unit A (1062): (the operational result)

=@ XA+ XB+C
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exanple, arithmetic coefficients when processing for he horizontal e e
up-scaling as already nmentioned or the arithi~netic coefficientstbogi?rﬁﬁ"
out the vertical pixel arithmtic operations, or the like. And r N4
bl ending arithnetic | coefficient which enables translucent blending
arith.4etic operations for 'video input data D and E selected by the

sel ection nean 1061, and for exanple, if r=0, then data E is outputted as
it is, and if r=1,then Dis outputted as it is, and r=l/2, the D and E are

ut pu s tran ni ' i i S
outputted as tra sfﬁ%%%l%&%f%ﬁgﬁgﬁs% feyCerl ggh%gﬁgéi?ﬁﬁioﬁﬂ résult) (o

synchroni zed t the ay ti'm ration neans

coitrol . "-S §pi|]RyMAY¥ 004 the data selection neans 1061, the
arithnetic uﬁi’ts 1‘) 2 and 1063, and conprises the followi ng three. The

i nstruction nmenor s StOr h 1570 WA | ' ijng
the input and out ?)Qf}t}g%%n?r{g' g?i {:I’lrer%t%lm(;Bl ﬁ%ﬁg:%%%%&ﬁ%ﬁ%&ggf?ﬁé;@% :_tgit:ér"ﬁct i on

executi on &?{‘%ﬁ@'dé@é‘"@e%@%@?t S 169631'.urﬂbkbycaﬁc%aeeh%tﬁﬁé | §Fe

read--outs I n one per e pit xel clock, and the instruction

e T e e e e
1063 by usi patlhgndahadisSEhE AL PEMIER N 10pet &t fbnal result carrie? out
in the past by tl;,e arithmetic units A(1062) and B(1063), ‘%ideo
data for backgr_é)und color or the like, video data of th% 0SD
or the like and \%ideo data selected by the data selection I{leans
1061 from fixed:f value data (for example zero) or the lif:e to
enable outputs iof specific values. And @and Bare
coefficients fqir carrying out an arithmetic operation ;?;with
particular weic_iihting (filter processing) for video in;put
data A and B seilected by the data selection means 1061} for
example, arithn}letic coefficients when processing for ﬁ:he

horizontal up—s}“caling as already mentioned or the arithmetic

coefficients ¢o carry out the vertical pixel arithmetic

operations, or'the like, And Yis a blending arithmeﬁtic
coefficient th{.ch enables translucent blending arithnflgetic
operations for ;rvideo input data D and E selected by theédata
selection meané 1061, and for example, if ¥=0, thenF: is
it 18,

outputted as it/ is, and if 7=1,then D is outputted as
and ¥=1/2, theh D and E are outputted as translucent videos.

The inst&:uction gequencer 107 ig synchronized tp the

timing of the display timing generation means 103 to ccr_itrol
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The instructions select coefficient values [rand $ and i nput data AF B-and
C for the arithnmetic unit A 1062, select coefficient value rand tHhe MAFUDNOL
data D and E for the I~ arithnetic unit!, B 1063 and desi gnate where the
output o f each arithnetic unity should go (information on where the result
is witten in: whether witing into the resister file 1064 or witing into
the output swi tching nmeans 1065). Instruct Lon nenory 1071 stores 6
instructions an~1 the instruction e$cution control neans 1072 reads out

this  1epetihivalyoOye PAEREATEING 1051 NErl 48 Hhlih AOA I FRNLBBLSahGS

I nstructi o. one 11 ne. constructed as nenti.one

Zorer of o 106 sk BRSNS £515651AG Ackae, [0 B L 8 T 2P

First of al e §VYs S'the display control to

one line unit. I\/br,ﬂ]gom%@:_.‘%¥iogymte%gjiyi liogxsii %&:dlg%t g.ff%%h:goeﬁgdllséfm control

part 100, the nmenory coniro means rea pl:ayed in

ine unit f5aFL R I ATTImMEdDPi 6 tHE PHOBY! AR baEpIRARE Mip The

vi deo procé€ssing uni ructi oh sequencer 107 generate the

out put dat a&g@ﬁg@gg N Uffq]éez Zl%ﬂ@ {@ﬁ,perlé ihsftudttian BreRdilof the

operations un ng out I splay data to the output buffer neans
105 I's the 3a@Rr31 means 1072 controls a plurality of the instruction

read—outs withﬂn one period of the pixel clock, and the
instructixnldec;derrmaans 1073 decodes the instructionsiread
out of the instf}uction memory 1071 and controls data inpﬁtted
to the arithmeﬂic units 1062 and 1063 by using the da?a
selection mean% 105 [sic]. :

The inst%uctions select coefficient values @and B
and input data Alt, B and C for the arithmetic unit A 1062, sélect
coefficient vaiue Y and the input data D and E for thé
arithmetic unit!. B 1063 and designate where the output oféeach
arithmetic unié should go (information on where the résult
is written in:fwhether writing into the resister file§1064
or writing int$ the output switching means|1065). |

Instruct;i.on memory 1071 stores 6 instructions anéi the
ingtruction exécution control means 1072 reads out.tﬁis
repetitively bjﬂ synchronizing to the pixel clock and cont;:rols
the instructioﬁ execution for one line.

The modef constructed as mentioned above is desci:ibed

in operation bj} referring to the Fig 2.
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that of the prier art. In the cage described bel ow the input resolution
showmn in Fig 8 (a) is 352 X 240 and what is displayed is expandeﬂémﬂc\? I n
the horizontal and vertical i directions. In~this case, the outpdt 2004
means 105 holds the data for two |ines where decode videos are in serial
from the frame nmenory 102. Fig 2 shows an exanple which inplenents a video
processing in Fig 7 according to a prior art, having a pixel clock o 13.5
MHz and an operatlonal clo?k of the video processing unit and thé

lﬂii?ﬂgilﬁﬂ executh o | #ti%%”%éa%évfﬁ%ﬁ*céﬁ %%gn %ﬁ?ﬁc@ﬁzﬁ f &%y ock
to read out t|t|ve RYCt t Q%g g

|nstruct|ondﬁ§ Py anf%9% %?hg &ﬂ& c%ﬁ%ﬁ' & GRS 3@8‘8£s t he
oot et ongy @E%ﬁ%ﬁhﬁf%‘%ﬁ%@ A ARG

foll . T, 1

ngangmﬁ061 Hga ? rgghﬁg???%n?gF &5;5%§HI q{w%lrs |né&ﬁ§|0?he
decode de I d ar othe
mul i pl .VLat.on AR ey P090%) Ehel sty “‘Mﬁfﬂ%ﬁaﬁﬁa%%g (Ehedie 1T

oper ati onal pfgsukbiby Whistl 46 ldic? L 160 A6GE 16 804QBioeENE0TDY. e

hori zont al L
generate the output data for one line by utilizing this part

of data. The part of the operations until reading out the
display data to, the output buffer means 105 is the game as

that of the pridr art. In the case described below the input

resolution Shown in Fig 8 (a) is 352 X 240 and what 1s
digplayed is exbanded twice in the horizontal and vertlcal
directions. Inlthis case, the output buffer means 105 holds
the data for twg lines where decode videos are in serial ‘from
the frame memoiy 102. :

Fig 2 shows an example which implements a video_:
processing in Fgg 7 according to a prior art, having a éixel
clock of 13.5 ﬁHz and an operational clock of the vidéo

processing unit! and the instruction sequencer, gix times as

fagt as this, that is of 81 MHz.

The inst%uction execution control means 1072
synchronizes to% the pixel clock to read out repetitively the
instructions oq 0** to 5 address of the instruction memory
1071, The 1nstructlon decoder means 1073 decodes the

instructions read out and controls the data selection means
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up-scaling procss of the first line (horizontal arithnetic operation)..
carried out. (2) instuction 2: The data selection neans 1061 selgﬁtgwghgqﬁ
ho4zontal two pixels of the second Iine and the coefficient val

carries out the nultiplication and addition processes using the sane data.
The arithnmetic operational reult is passed through (feedback to the data
sel ection niean). Thereby, the horizontal up-scaling process (horizoital
arithnmetic operation) of the second line is carried out. (3) instuction 3:

The data selggt! 06,0008 AIGEs SRR 3, 17 SHS e SR AL L O

I nstruction whi c assed through), and carries out the
nultiplicatﬂﬁﬁgaﬁﬁ Eﬁﬁpr processes. Thereby, the vertical up- scallng
process (verti cal |thnet| eraﬁlen 1 8 MAY 2004 by the first lire and
the second line d [ fe arithnetic coefficient values

e k08 T R S

oot hZOPEé?—@?g? ?‘%0![‘8%@9"?% lhnw;tdrﬁ’%.on 4‘9%"%“ HaTee ML
Car_out 'Qﬁyg%bag A as PRI bR chete maeﬁ%s%g)gsdda%eqwg to

Fig 2. For “eXa pera |ona resu carri & out
carries out the%multlpllcatlon and addition processes using

the same data. L['he arithmetic operational result is written
into the regis%er file 1064. Thereby, the horizontal‘
up"scaling'ﬁroc%ss of the first line (horizontal arithmetic
operation) is %arrled out.

(2) 1nst#uction 2: The data selection means 1061
selects the hor;zontal two pixels of the second line and-the
coefficient vaﬂ;.le data and carries out the multiplication and
addition proce%ses uging the same data, The arithmetic
operational re%ult is passed through (feedback to the data
selection mean%). Thereby, the horigontal up-scaling
process (horizo?ﬁal arithmetic operation) of the second line
is carried outé :

(3) instkuction 3: The data selection means 1661
selects the register file data written into under the
instruction 1 %nd the arithmetic operational result of the
instruction 2 (t}:hich was pagsed through), and carries out the
multiplication[and addition processes., Thereby, the

vertical up-scgling process (vertical arithmetic operation)
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by the instruction 3 during the term 2001 (correspondilg to  the data
witten in the register file 1064) is utilized in an arithnetic prof%f?JQQ
2004 at the instruction 1 in the term 2002 described ater. f The AY™ 2004
abbreviated marks utilized in Fig 2 are described below. HFLTO is lan

abbrevi ati-on of Horizontal Filter 0, which nmeans an horizontal filter
processing of the first line. I. HFLT1 is an abbreviation of Horizontal

Filter 1, which leans a horizontalLfi ter processing of the second |ine.

VFLT is an abbrevi.ati.on .qf Ver;hi ' : i n t haal
esess: angbynabe Sl hits Bnd HAE Bedond LindUsba RAEREYRH bORL
nothing is at%geglca% Yiine i aff%ﬁgﬁﬁfib{z@ihébi Qandl Pheadreal hzBackegr ound

(backgroun . heani n ng process wth background color. In
ddition, BLED QSD 1.8 2 .83 | @ 4 f daWLER;

meani ng a BRI SHtebs ArtReEion AERhs 1061\ RayefRienerriErne )

I nstructi Or}e]qjts% degﬁ& ?%Jéﬁ‘g%ﬁa NS goﬁéeti_sé‘dlefﬁsliﬁé daie b ?gtngi ster

file 1064 written under nstruction o the arithmetic unit Ianda

register 6{3@%@&“@&%@@%@@ bas ko d G ehtetiRe bl tiibmadarassgkect i on

ries an"arithnetic operation. The arithmetic
coef fi ci ent; ¥al.Ug fo} S; JEBPEALEHebiBRLAN File 1064.
(4) instrxéhct‘ion slots 4-6 don”t particularly carryi; out
instruction exe&utions.
Operationiﬁ here is described referring to Fig 2. | For
example, the arjiithmetic operational result 2003 carrieJ out
by the instruct:{’.on 3 during the term 2001 (correspondin!g to

the data writteih in the register file 1064) is utilizel_d in
an arithmetic pr;::cessing 2004 at the instruction 1 in the ;:term
2002 described hater. E

The abbr_efviated marks utilized in Fig 2 are desc Jibed
below. HFLTO is flan abbreviation of Hoxjizontal Filter 0, which
means an horizointal filter processing of the first lihe. |
HFLT1 is an abbrieviation of Horizontal Filter 1, which means
a horizontél filter processing of the second line. VFI!QT is

L] |.‘ L]
an abbreviation of a Vertical Filter, which means a vertical

filter processing. NOP is an abbreviation of No Operation,
1 , | s

which means nothing is processed. BLD BG is an abbrev:L?,tlon
[ |4

of Blend with éackground (background color), meaning |a

1 . . [
blending proceshs with background color. In addition, BLD OSD
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effective disply termsignal of the decode video in the data selection

means 1061. The arithnetic operational result is passed through (feedback
to the data sel ection nmeans),. Thereby, the data pai nted out outsi de8 MAY 2804
effective display area with a particular background col or is generated.

The effective display termsignal is a signal to designate the video
display area. (2) instruction 2: The data sel ection neans 1061 selects the
arithnmetic operational result of the instruction 1 and the OSD 4ata to

carry out the blendin rogess. T S a~ e I iw th the
vi deo data tFP 38e?g}°glg‘¥pﬁta%§'&’ts?e)qf thieergﬁf@eta? éggbplg?gblfgﬁag )ég?éﬁt]’“gs
witten intg_th out syt chj s 1065 to be outputted to the

ext er nal rmBF?S?‘.?’gT g%%%u@tgllgns or one pixel (six steps) are described
as tie above and ape e C'#%E petitiyely by f 8 MAY 2004 synchroni zi ng
tc3 the pixel cl ozlih,e a%re]ﬁ V%t:!:‘g ‘Iitlt’jg‘t‘z,g'byl the instruction execution

control neans 1073,%)2:1%%@%%%@%:%}@ Iig{zgogglbic(r&gﬁﬂaﬁ‘e%%sgelrﬁlat ed. The

up-scal i ng proces € Video can be cope y changi ng t he

0 Redact, 60, BRI Pl 8 SUETESCLRR oL

hor zontal up-Scali'ng process can cope I'ng onl'y

D UELL RGP SAN 30qk Ehe AELENRRLPENELE NI i et Yar O

Fig 9 accor\gﬁﬂghtﬂe&lﬁég%Ek%[ékdfbtﬁld color (held in the data selection
means 1061) and; carries out an arithmetic operation. ?The
arithmetic coedficie__nt value ¥ is generated from an |
effective displ;hy term signal of the decode video in the édata
selection means} 1061. The arithmetic operational resuit is
passed through ! (feedback to the data selection means) .
Thereby, the daﬂia painted out outside of the effective display
area with a parj%‘ticular background color is generated. The
effective displzlay term signal is a signal to designaté the
video display érea.

(2) insté:uction 2: The data selection means 1Q61
gselects the ari'l!;hmetic operational result of the instruétion
1 and the 0SD (iata to carry out the blending process. f The
.OSD data has aiblended value with the video data (V¥
coefficient vaiue) « The arithmetic operational resuljt is
written into th:ﬂe output switching means 1065 to be outpﬁtted
to the externai. monitor,
The instéructions for one pixel (six steps) are%

| T
described as the above and are executed repetitively by
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video display uxit of Fig 1. In the follow ng description, two types of
screens, the decode video (video) and the till picture data ark réqpqmw 4m4
into 1/2 in each of the horizontal and vertical directions. At the tine o
vertical 1/2 down-scaling, air interpolation processing is carried ot by
serial two lines to generate the data. In the sane way as Fig 2, the pixel
clock is 13.5 WMHz and the operational |lock for video processing unit and
the instruction sequendr is six tines as fat as that, which is 81 MHz. The

1 el L
contnt® srbaihe st et e o B s AT e
e o LI e
i nstructi o[?%r o?&etégcéﬁﬁ ﬁ?@? ?Jc%l?h ?J eAtc?rPtg C% k@%g&&lﬁééi?ﬂgntﬂ

i ch

b back d | hel i . i

out the opetirrERee RS her ot St BELsERCt RELARY RY HERSRHD, T Y
file 1064. ﬁg%g%:)%ﬁt%ﬁoﬂﬁnggf ﬁfﬁéﬂﬁﬁtﬁﬁbé@é%&w%oﬁ@ i H he

regi ster fi , und
by executing only the instruction 1 and leaving the

\
instructions 2—% as NOP (no operation).

on the oﬁher hand, Fig 3 is an example that realized
the video proce%sing of Fig 9 according to a prior art in a
video display uﬁit of Fig 1. In the following description,
two types of scﬁeens, the decode video (video) and the ﬁtill
picture data ar% reduced into 1/2 in each of the horizontal

and vertical dﬂrections. At the time of vertical 1/2

down-scaling, a% interpolation processing is carried o?t by
serial two line% to generate the data. 1In the same wéy as
Fig 2, the’pixei clock is 13.5 MHz and the operational ilock
for video procéssing unit and the instruction Sequenclr is
gix times as fa%t as that, which is 81 MHz. The instru%tion
controlled in tlfle instruction sequencer 107 is controllfed as
follows. '
Arithmetﬁc unit A:

(1) instiuotions 1-3: The same contents as desc#ibed

in Fig 2.
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instruction 6 o the arithnmetic unit A and the register ialue which becones
background color (held in the data selection nmneans 1061) to parry out the
operation. The operational = result is passed through. (4) inst*uct{ §nMAY 2004
The data sel ection neans 1061 selects the reinter file 1064 witten In
under the instruction 1 4id the arithnetic operational result o the I:

I nstruction 2 to carry out the operation. The arithnetic coefficient vae r
is generated fromthe active display period signal cif the decoded picture

T T2t o ThamAGhTEL b0 08 B4R BRI F5H 40. o
4. T : [ ] 0q1 | ' ' el |
ot The o amCrrEReShi R Frd G SRR SelPFs Ut B R Sy o
1065 T 0. be B B ke o Heent U hapehekiopt L RitkhR ddl e TS

, I n the
sanme video di,splay unit asi shown.in Fig 1, the instructions of Fig 3 can
be carri ed3&dt %E;R%P%%% l“?tﬂagﬁé vi deo processing shown in Fig 9
. easily. Acconpanying, W thithe.recent devel opnent of the sem conduct or

t echnol ogy, the O%EFEPWG%EF Ppéaﬁgﬁcy of the circuits has beef rapidly

noreasing and it has;beenl beqali NG G Gt SPNESELSNMERRELDBY ©f 00K

of the arithnetic
gelects the register file 1064 written in under the

instruction 3 of! the arithmetic unit A and the register vglue
which becomes béckground color (held in the data selection
means 1061) to &arry out the operation. The operatioéa;
result is writtén into the register file 1064.

(3) instéuction 2: The data selection means 10F1
selects the reghster file 1064 written in under the
instruction 6 oﬁ the arithmetic unit A and the register vl'alue
which becomes bjackground color (held in the data selection
means 1061) to %arry out the operation. The operatioﬁal
result is pass%d through.

(4) instéuction 3: The data selection means 1@61
selects the reéister file 1064 written in under the
instructidn 1 qnd the arithmetic operational result o% the
instruction 2 46 carry out the operation. The arit ?tic
coefficient vaﬂe?’ is generated from the active displfy
period signal éf the decoded picture (video) and thig is
gelected in thé data selection means 1061i. The arith%etic

cperational reéult ig passed through.
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or the like against the pixel clock. For exanple, if they are inglenentedi
with a frequency higher than 81MHz, it is possible to dislay t\/\onqsfﬁw 2004
pi ctures or videos easily in accordance with the configuration of the
present invention. Though ti ke enbodinent of Fig 1 is inplenmented by
carrying out th filter arithnmetic operation and a bl ending operation
separately by two arithnetic units, the present 1| invention is no*
particularly limted to that configuration. For exanple, itl nay be

ol erent od wiih o0, SLLBELLEAILY  dhe ol TuB BLUaE idasl BOBRITELIC
oo S i Sk e ROSTRER PR ESEEAEE of hacsabP¥eotiop,
2004 10, L1, aRAYG v ool egtosl AT Ny LAE ORHLbEI O oI AR hbeel S
[0 one |1 A L0SYS i o SHREELLR N o5 fisSasd g shidrm eyt ot o
ostixi 1§ O & 956 HeEYE 880" ol Bk Bl R O B Ay
Geoeribed rof orr P GgHbRRbEN MBbbeRCEA! hE%bae Whd ESHLAY ANk 88 | o
shown in Fig 1, i:he instructions of Fig 3 can be carried out
80 as to cope wit!h the video processing shown in Fig 9 easily.
Accompany;la'.ng with the recent development of thel
semiconductor ttj-%chnology, the operational frequency of: the
circuits has bee%h rapidly increasing and it has been becoming
eagier to enhanc&e the operating clock of the arithmetic upits
or the like aga.l%.nst the pixel clock. For example, if they
are implemented with a frequency higher than 81MHz, it is
possible to display two still pictures or videos easily in
accordance with|the configuration of the present invention.
Though the embodiment of Fig 1 is implemented by
carrying out th? filter arithmetic operation and a blending

operation sepanately by two arithmetic units, the present

invention is not particularly limited to that configuration.
For example, iti may be implemented with one arithmetic unit
or with a pluraility of arithmetic units combined together.
The arithmetic ‘;iunits are not limited to the multiplication
and addition prglbcesses as described in the above embodilﬁent,

but other aritﬁmetic operation may be carried out.
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Fig 4, next. The same iunerals are applied for the same conponents as

Fig 1 and the descriptions are omtted for them i This nod is an 'bﬁamyezgm
of a video display unit according to Claimb5. In this Figure, the wite

back neans 1066 carries out the control fox witing back the output data
fromth i arithmetic units A 1062 and 8 1063, and the input and o tput
buffer neans 18 is provided with the function for witing the witten back
data fromthe wite back neans 1066 to the frane nmenory 10 in addition to

d he d I he f 1 [ h
S R O R MR, TR L
1066 t 0 whi I t hpet | t d
3 o e ol JOASTESpATUM Fol Y B
d t put ff 066
s 0t ot UL AL 0% B ORELELRC D 1R B PR T

lata” from
mans. 1066 SR eﬂ#%ﬁaé%%e%e%&gﬁsdl%ﬁea% BOREIEE TN, kb L

>Mhe

| nputand O4tiQUtli:bngu { B}%ag.ﬁ\p%.%ﬁ\en'%eq REeEnoue! Esréc}j’fgter file lfI: the
instructions ar:ia designated so as to use the arithmetic
operational resj’ult for every cycle.

(The seccf}nd embodiment )

Another e!(xemplary embodiment of a videc display iunit
according to théj present invention is described referri g to
Fig 4, next. ..

The same ;Llumerals are applied for the game coinpor{ents
as Fig 1 and ttile descriptions are omitted for them.

This mode is an example of a video display unit‘rf
according to Claim 5.

In this Figure, the write back means 1066 carrienl-;jf, out
the control for writing back the output data from the
arithmetic unitjs A 1062 and B 1063, and the input and ou@tput

buffer means 108 is provided with the function for writing

the written back data from the write back means 1066 to the
frame memory 102 in addition to read out the disgplay dataI from

the frame memoyxy 102.

)
Complying with the instruction of the instruction

sequencer 107, |by selecting the write back means 1066§into

which the aritﬂmetic results are written, the decode yideo
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t he di splay read-out. The systemcontrol part 100 controls the t?ﬁnﬂﬁ ﬁf
witing to the frane nenory 102 by the nenory control neans 1b4 afte h004
arithnmetic operational result data for one life are witten in. If the
witten back video is read out of the frame nenory 102 as 4 still picture
to be displayed, it becones possible to dislay a plurality of reduced
decode videos arranged in ordar, for exanple, a user interface screen can
be easily provided in such a formas a reduced still picture fitted into a

Ui oo i spIRRFai PELNE BEPRERY A CbnEhSr SLRE ait S ckoh SIREE LRSI knRue
(elert 19 o S D5 eed [RRAUTLRUTI oL S 2re apol e for the sare
o Ene ST o badeReE RSP b e MRS Bk Al g8 b, 200
1080 || mes et Freat CpBLEERkFuckhch datofel ifingd (PR Tl Bubpull® ©f
e MRS R P FRIRN 2  oent oed Boden | o
display unif, e write batk means 1066. _'
The wr:i.te,iback means 1066 transfers the stored data to
the input and o@tput buffer means 108 in other cycles than
the display rea@—out. The system control part 100 controls
the transfer of %vriting to the frame memory 102 by the memory
control means 1%4 after the arithmetic operational result
data for one libe are written in. |
If the wﬁitten back video is read out of the frame
memory 102 as 4 still picture to be displayed, it becbmes
possible to di@play a plurality of reduced decode videos
arranged in ord%r, for example, a user interface screen can
be easily proviéed in such a form as a reduced still picture
fitted into a érogram table. |
(The thi%d embodiment)
Another éxemplary embodiment of a video display unit
according to thé present invention is described referring-to
Fig 5, next.
The sameinumerals are applied for the same components

as Fig 1 and the:i descriptions for them are omitted. This mode

is an example &f a video display unit according to Claim 6.
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descri bed which | eaves the operating frequency of vid o processing.unit
106 and the instruction sequencer 107 s it is, while sw tching @f¥g%h§
nunber of executable instructions within one period of the pixel “clbtk NH
cope with such a case. The executabl e instruction nunber sw tching

means. 1074 is for switching the instruction nunber read out within one
period of the pixel clock, which is controlled by the system control part
1t 0. In opera ion, the systemcontrol part 100 sets the instruction numnber

o Lok o IR AR LD G0
1075 obes ok Pt RS i AT B RIAR o HES e o A
15 Ny 2008 AP oYRATERE FoNEaCEoNE g Eart By AR o pHER agen 1074
14 ai spl ayseanind AT T G TR0 dao B BeBOE AN Fras B 357
! enont e R17955y "Lorn mtrReES oo THEER, Yo8 SAPR 5 i3RI o
hardwarezmgkégggigg BSQEL%GHSBBde videos.

In the pﬁesent embodiment, a video display unit| is

described which%leaves the operating frequency of vid:o
processing unitilOG and the instruction sequencer 107 j; it
ig, while switching only the number of executable
instructions wii;;hin one period of the pixel ¢lock to cope iwith
such a case. '

The execuIL:able instruction number switching means|1074
ig for switchin% the instruction number read out within one
period of the pixel clock, which is controlled by the system
control part 1¢0f

In opez:iion, the system control part 100 sets |the

instructionn er which ig set in advance into the executable

instruction nuﬁber switching means 1074, on switching the

display clock éasad on the resolution information of the

decode video.
The instxgl'uction execution control means 1072 reads out

repetitively tﬁe part corresponding to the instructijn
¥

number designa%ed by the execution instruction numbe

gwitching mean# 1074.
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specifications or different display requirenent specifications depending
on the service providers. And it is also possible to inplenent {H
instruction nenory of a little size only for one pixel, and the ,iH&Miﬂm4
scale can also be realized w thout al nost changing froma conventiona
unit. The presnt invention will be described based on the draw ngs.
illustrating the nodes as follows. (The forth enbodinent) Fig 6 is block

di agram showi ng a vi deo dlsplay unit of the forth enbodi ment according to

Eé?)ﬁf P;ﬁ?i??oh“ve”&é" "in 3 e o RS AR 10 pime o |
6~ th | 5543 h

Frome menor R b (P AagE BEeiis b ngﬁlat?l%%ﬁ CEEAATES TR Probient ¢

control neans 104 and oy é%u&lggigg 055%@§1%{%%¥ﬁﬁﬂﬁge sanme structure as

that of a rior arf '004 The preset nDde

i I f t t

The vI , degpr 30255 %?F%@e%%“ RESEa e e S VI dlepT Y e
data in the output buffer Eﬁ@gﬁtlgﬁ b"Gariety of functions can be

{

]
implemented easily by combining instructions corresponglng

to the common hardware and display requirement
gpecifications For different display requirement
specifications ﬁependlng on the service providers. Aund it
is also possiblg to implement the instruction memory of a
little size only} for one pixel, and the circuit scale can :also
be realized withiout almost changing from a conventional u_nit.

The pres%nt invention will be described based on the
drawings 111ustﬁat1ng the modes as follows.

(The foréh embodiment)

Fig 6 is a block diagram showing a video dlsplaywunlt
of the forth em$od1ment according to the present 1nven;ion,
and Fig 7 is a %lock diagram showing the configurationéof a
video processldg unit in the video display unit.

In Fig 6} the system control means 100, the v1deo
decoding means hOl the frame memory 102, the display tlmlng
generation meanf 103, the memory control means 104, and output
buffer means 105 have the same Btructure as that of a

corresponding ¢ne in a prior art.
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two of themare operated in parallel in the present node. This video
processing unit conprises, as shown in Fig 7, a data r selecti{op q@ 4
1061 for selecting data inputted to the arithmetic unit descrlbe I"at p
the arithmetic units A 1062 and B 1063 for parrying out three operatlons to
the pixel clock, a register file 1064 which is an arithnetic operational
result buffer mans for storing tenporarily the arithmetic operational
result, and the output smntchlng means 1065. A displa* data read-out neans

M L i AT @dsa%i& fe%%t&@eeﬁﬁ%p Ay S R
the adder %’ccﬁ%&éﬁ&&éﬁ%@b. o0 Bt next piel data thereby
ﬁgp}ggLfafheuLegggﬁgd é?gééﬁggﬁélgna edfgfgﬁa%ﬁ51plxeggh§ gﬁﬁhizﬂe
Y b O et AT ng%ﬂ% SHERRP TP gy 69, 1
020 B85k axn bkl IR P S bR 5,
L ATkt vt sl S S g o T
arithmetic qgfeg£i8ﬂaﬁeans;1061 for selecting data inputted to the

arithmetic unlt[descrlbed later, the arithmetic units A 1062

and B 1063 for barrylng out three operations to the plxel

clock, a reglsteﬁr file 1064 which is an arithmetic operat:.pnal

result buffer méans for storing temporarily the arithmétic

operational res%lt, and the output switching means 10é5.

A displa} data read-out means 1108 controls the

read-out of th% data from the output buffer means 105

according to a %orizontal up-scaled ratio. For example, it

has an eight bi£ adder to give the fixed value an incrément

and applying a Larry of the adder as a trigger for reading

out the next pi%el data, thereby, controls the read-out from

the output bufﬁer means 105. In this case, the horizontal

up-gcaled ratio:. can be designated with the fixed value v{hich

may be given an incrément, and the eight bit adder output can

be utilized as |an arithmetic processing coefficient at the

time of the horizontal up-scaling process.

In the present mode, two video processing units prc}cess

twb pixels at #he same time, and therefore, the above
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coefficient to tie video processing unit 106A and outputs the second:read
out data and the arithnmetic operational coefficient to he video gcw 2804
unit 106B. On the other hand, the arithnetic units A1062 and B 106

vi deo processing unit carry out the follow ng equations, respectively. The
arithmetic unit A 1062:, (the arithnetic operational resilt )= a X A+t/9 X
B+ C The arithnetic unit B 1063: > (the arithnetic operational reskult ) =
r XD+ (1- r) X E wherein A-~, B, C, D and E are video data selected b the

data sel ooty gn, preags LGhdRe ol B0 dietatoe?d MhdYa MRl $a1el Gabadby (h

data sel ect™ B Vi ata outputte ugh di spl'ay data

read- - out means .1108 f{FBFeéEﬁPlggt‘Qﬁa déﬁ "?ﬁ%&é}?ﬂ deR Al the t he

arithnetic:® @Jﬁ‘ﬁ' na rocesse e past by the arithnetic

its A 1062 and B 106 the ik
\ljin:jez dat a Efn‘f‘ue ?ﬁ% o‘rlttﬁg%ﬁl gghgn f| er: val ue Cc%l%a%?née%\ablel nlg tehe
output of %O HGHEAL eRkHR figko Sing et 108d dhe dutgutsrtheand /9

are coeffi carrying out operations with particul ar

vei ght | ngmﬁ%@ rdhd B?thfiglizadi'h@l Are B i3mlecie bl dtrosL a sel ection

1 8 MAY 2 er process), and, for exanple, arit etic

s L gt TEcC YA Skl e omwn o5 a1 ey

on the otlter hand, the arithmetic units A1062 and B 1063
of a video procefsslng unit carry out the following equatlpns,
respectively.

The aritl'limetic unit A 1062: (the arithmetic
operational releJlt) = XA + BXB +C

The aritl'[;metic unit B 1063: (the arithmetic
operational res!ult) = ¥ XD+ (1-F)XE

wherein Af B, C, D and E are video data selected by the
data selection kmeans 1061 described below, and video data
selected by th# data selection means 1061 from video data
outputted throulgh diaplay data read-out means 1108 fro:fl the

| output buffer means 105, video data as the arithmetic;

operational results processed.in the past by the arithn;etic
units A 1062 and B 1063, video data of background colér or
the like, videa data of the 08D or the like and fixed value

data for enabling the output of a particular value (féor

example, zero) and the like. And aand B are coefficient
| ) . R
values for carrying out operations with particular weighting

for the video irijpui: data A and B selected by the data sele{:tion
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i | vertical pixel ppeeation or the like. And r is a blending arithnetic
operational coefficient to enable a translucent bl ending operati R
video input data D and E select d by the data sel ection neans 1 gl” 4 nd04
for exanple, if r=0, then E is outputted .s it is, if r =i, then Dis
outputted as it is, and if r=1j2, then D and E are outputted as trans! i
cent videos. The instruction sequencer 107 synchronizes to he timng of
the diplay timng generation nmeans 103 and con role two video processi ng

component s. %%a%(’ﬁ?@#“@ﬁ?#%ﬁm?”iﬁ%%%e&%éé?% o “f'g;ce-.con
1065 and b SbtiteneRRE R0 0 @%ﬂb§%ﬁg°ﬂf§2%{9§r9§é%%§ ﬂf-}#é 3 hebi's
plural ity oy Lagkey PSR, S
et 5 VESS AP R bpctical o Fﬁﬁheyk%ii ZA“E‘E"*QL%?S%‘%% S0

data A E?Céﬁteﬁ%&?—% e R R IS

' ELBZSC\(/)M?I L' f%g%&gﬁ?&gu%peg‘%%ufolﬂebepUEdegaiﬂthaagtgoﬁ aﬁaeEaééi&?@ 4%¢nit H
the data selection means 1061, and for example, if Y= 0,|then

E is outputted ?gs it is, if Y=1, then D is outputted as it

is, and if ’r=1/f-2, then D and E are outputted as translicent
videos,

The insti:uction sequencer 107 synchronizes to t!:he
timing of the di;i.:lplay timing generation means 103 and controls
two video proces:lsing units 106A and 106B, which is constriicted
from the follov?ying three components.

The inat;i'uction memory 1071 stores the control
information for] controlling the inputs and the outputs o!f the
arithmetic unitfs A 1062 and B 1063, the instruction execuLable
control means 1072 controls a plurality of instructidn
read-outs within one period of the pixel clock, and the

instruction de&,-oder means 1073 decodes the ingtructions read

out of the ins{;ruction memory 1071, and controls the|data

inputted to thelarithmetic units A 1062and B 1063 for the data

selection meané 1061.

The inst;‘ruction gelects the coefficient values oand

Bas well as tHe input data A, B, and C for the arithmetic
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the video processing unit 106A and 106B, respectively, and designates the
of i tput address of each of the arithnmetic units (information to r&w*@i
results are witten in: whether witten into the register file 1064 04
into the output switching:nmeans 1065). That is to say, two video
processing  units are controlled at the sane tine wth common instructions.
The instruction nmenory 1071 stores six instructions, and the instruci#ion
execut abl e control nmeans 1072 reads this i out repetltlvely, with two

pixel's 10 9% S ddo ARA SOLLOLSL dErefisiedE YoM ke igputne

i ne. neans nporarily stores two parts of data

generat ed T{aM (Y0, $P %gfefggcgg%ql% 1904 199863008 crapepeRt! £l e

data so as oneé i xél
h [ to, the d I h t
AR R ﬁ%ﬁ%ﬁ*ﬁea“@o%‘%ﬁ??“ﬁﬁE#?%gﬁe?-%"%%gi a?f‘é‘%‘%ese”
f i t tJ d I 100
cont ol ot S TRl &8 Gl phsedE FilzBhaiRt gt B e e e

| 1 ndi cati o u{a@{]oﬁgagogyﬁgemageat ifle #2303 tH0Qurd Wi FEVEH Vi oNiethereans

104 read o I'Spl ayed fromthe frane
written into the register file 1064 or into the output

sw1tch1ng'meansi1065) That is to say, two video proceSSLng
units are contrblled at the same time with common
instructions.
The inst&uction memory 1071 stores six instructi#ns,
and the instrucf;ion executable control means 1072 reads éth.is
! !
out repetitivelir, with two pixels in one period, and cont:n:ols
the instructio& execution for one line. .
The output selection means 109 temporarily storeé two

parts of data generated from two video processing units 51061\

and 106B, and .Jelects the data so as to be outputted [

alternatively one pixel by one pixel while synchroniziég ﬁo
the display cldck j

A video ﬁlsplay unit of the present mode WhlchllS
configured as Aescrlbed above is described in operatibn

referring to tl#e drawings.

First of lal}. the system control means 100 controlys the
digplay unit p%r line unit. More concretely, followmng the
indication of tl’lne system control means 100, the memory control

means 104 readé out the data to be displayed from the f.rame
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- 38 i I R MAY 2004 nmenory 102 to the output buffer neans 105 per {i ne- -
unit. The video processing units 106A and 1068 as well as the ins ﬁuMYo@g[M
sequencer 107 use those data to generate the output data for one line. The
part of the operations until reading out the .display data to the output
buffer neans 105 is sane as that according to a prior art. In the

follow ng, the case where the input resolution as shown in Fig 16.(a) 1is
352 X240 is described so as to be enlarged twice as large in the horizontal

means. 105 RARREY NOAIkp.theros Galh HiE oo thesfl R08°BPr iRadhit MG o
L 1o TR piGeabl RN AT DRISIE sl P PhgoceeLng o
135 NP e PRSh ShelfpBLE 10 LIS ISR M T ghpanyil end the
et ORRTL 0 O, W el PR BB R,
e oad Bk e Ve OSHIE %0050 SR iR 0 |
tosed PLOToF Al N AcERLa SPE BEomr LT st £o1ichIBg o B

the case where the input resolution as shown in Fig 16 (a)

is 352 X240 is described so as to be enlarged twice as large

in the horizontal and vertical directions when displayed; In

this case, the butput buffer means 105 holds the data,:for

sequential two l%ines of the decode video from the frame memory

102.

Fig 8 shofi,-ls an example where a video processing of Fig

15 according to,a prior art is implemented, where the pixel

clock is 13.5 l-i:Hz and the operating clock of the video

processing unit{ and the instruction sequencer is three times

as fast, which éis 40.5 MHz.

The inst#uction executable control means 1072

repetitively re&ads out the instructions on 0 to 5% address

of the instruct:f‘.on memory 1071, with two pixels in one period.

The instructioré decoder means 1073 decodes the instructions

read out, and cpntrols the data selection means 1061 of the

video proceesiqig units 106A and 106B and the arithmetic gnits

A 1062 and B 1063 as follows. Wherein the video processing
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unit 106A generates the data of 2N pixels while the video processing unit;
1068 generates the data of (2N+1) pixels. Arithnetic unit A (L) A 04
instruction 1: The data selection neans 1061 selects the horiz nQaMY\/ag
pi xel data of the first Iine of the decode video (video) and the
coefficient value data to carry out the nultiplication and addition
processes using the same data. The $orizontal two pixel data and the
coefficient value are inputted fromthe data read--out neans 1108. The

el oGP Sk ek TSN iy o ptsg

2: The data“se neans sel'ects t Izontal two pixels of the

Serere | epbBahHEngs R, S8, A g end s b LY pipets,

mul tipli catPoR i"on "processes using the sane d ori zont al

two pixel data a tﬁ?‘h f.i.ci .,value are inputted fromthe data
read- out mans 110§q:|1n e ei%rgi%' as the instruction 1. The operational

results are passe thr-qlgq[]% eesbark t h t 3 bnomeaA o6 K 3)
i nstruction 3: Th t at’a se "(eéct Ion ﬁeangh%og?gasgleggcs t e?nr egl ster ifi | e

data that iéeggbi—_ée%a?r\ﬂlg?ggban thds kel Gach ¥ tile Rt npalos esul t

of the instruction I's paced through) to carry out the

mul tiplicat dgi Hibgn fy i Ther filg o ti0ale QRAtHEHPN by
the data oftﬁﬁed%aggté ?%Lﬁgaa gﬁtg%g)sg?gnd Iiggbgrel carried oeut. TaF?lte

Che! 541 STEAPEEBY 0 B8 e GBI AcHdoh et kadp kBN oR by hd o 19
same data. The horizontal two pixel data and the coefficient
value are input%ted from the data read-out means 1108, The
operational res}ult ig written into the register file 1;064.

(2) instl%:uction 2: The data selection means 1061
selects the hor:;izontal two pixels of the second line and the
coefficient va]iﬁue data to carry out the multiplicatiori and

. addition proces:tses using the same data. The horizontal two
pixel data and .?‘rthe coefficient value are inputted from the
data read-out m_;L.ans 1108 in the same way as the instruction
1. The operatitjbnal results are passed through (feedhacf:k to

‘the data selectjiion means) .

(3) insti:uction 3: The data selection means 1061
gselects the reg#:'a'.ster file data that is written in under the
instruction 1 aﬁnd the operational‘result of the instruction
2 (which is pas_kaed through) to carry out the multiplication
aﬂd addition opEeration. Thereby, the vertical operation by
the data of th@% first line and the second line are cai:ried

out. The opera’&ional coefficient values oand Bare realj.ized
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coefficient register so as to be set per. line unit by the systemcontrol
n$eans 104. The operational result is witten into the registr fit 4.
B MY 2004

(4) The instruction slots 4.6 won't carry out the instruction exe
particularly. Arithnmetic unit B: (1) instruction 1. The data sel ection
means 1061 selects the data of the register file 1064 witten in -under
the instruction 3 of the arithnmetic unit A and a register value which
becomes background color (held in the data selection neans 1061) :to Jcarry

o ect i ve. dib g Lyowiay o ap HER o0 pETRE R Healf® a0 41 IR RN 206, Lo
Taa sei cotiRRt EiaRERE" ERARbEEEc Mol o (P 1 B SN LSO Benbl® e
nstruct  orf B dnsSL Bt S0 RS TRQHILFRP o SERE e
resul t ofThﬁﬁéég&%éggéhggtégagﬁlghq0GQSD data to carry out a bl ending

process. ending vale with the video data (y

fficient I ) | ' LWt | t
cui tehing means. (805 THE SRR on RN 436 OR FNoRRER PRe SR 204
(3) The'lrﬁﬁéﬁiﬁég ?ﬁig#ééﬁt?ﬁgp%?ﬁﬂ$ygxyfm§pe i nstructi on execution

particul arly. e outp netic unit B 1063 of the two video

processinc units %g@%nﬁg{ﬂgxﬁﬁi@ phputted to the output

(1) instﬁuction 1: The data selection means 1031
selects the dat% of the register file 1064 written in under
the instruction B of the arithmetic unit A and a register value
which becomes b%ckground color (held in the data selection
means 1061) to barry out an operation. The arithmetié
coefficient'valﬁe T is generated from the effective display
term signal of ?he decode video in the data selection means
1061, The oper%tional result is passed.through ( feedback to
the data selecd&on means). Thereby, the data to paint out
the area outside the effective display with a particular
background colér ig generated. |

(2) inst%uction 2: The data selection means 1061
selects the ope&ational result of the instruction 1 and the
0SD data to car%y out a blending process. The 0SD daté has
a blending valde with the video data ( ¥coefficient value).
The operationaﬂ result is written into the output switéhing

meang 1065 to $e outputted to the external monitor.
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sel ection neans; 109 and selected and outputted alternately by

synchroni zing to the pixel clock. Mre concretely, the |~ output 4 B'HﬁY'ﬂm4
means 109 | atches data fromthe video processing unit 106A and vi deo
processing unit 1068 a the sane tinme for every two pixels so that the

| atch data of video processing unit 106A is outputted first foll owed by
outputting the data of the video processi.ng unit 106B with a delay of one

pi xel . As descraj bed above, the instruction execution control means 1072

carries out instr ;hl gig’ﬁe J‘J}}s)ﬁ:f‘# f&n@%&%ét V§|¥onbr¥ ﬁggcg?r g}lm&l ng to the

pi xel cl ock, and or one opera i ng the

two video J‘;g%@%géeg‘f_)ﬂ b%{%E 'th h AR dﬂ proceSS| ng for the decode

video can b anging structlons 1-3 in the

t hnet t F t
ggln bgecg;egn:/vith%gy g(ué: uting ti%e |ns§ruc‘%| on %ﬁ?g gh poicgﬂe!{;\%%ocess
' t ti t
oo | "o ke S %i%@ﬁﬂv}%%égﬁsr%%eé@.@n refep o %éﬂt%c%d.aﬂg
f I
ki nds" of _scisheckTopiehdt80, Ao RLkel aRiIoftol cd® igeridity,

pi cture dat@g@@ggf&h?ﬁ% s¢bhele ?ﬁxéidgisew nt Bkl 6B c&@%ellgﬂ 291 al

and vertic I ons spectlve the tirme OF veric
down- scal i ng,{BhP dblectBBndfdnsS 109 latches data from the videod

processing unit? 106A and video processing unit 106B at the
same time for ev;éry two pixels so that the latch data of v!j,ideo
processing unité 106A is outputted first followed by
outputting the idata of the videc processing unit 106B !fwith
a delay of one 5p1xel "

As descrﬂbed above, the instruction execution control
means 1072 carrles out ingtructions (six steps) repetit vely
by synchrom.z:.n‘g to the pixel clock, and can generate J.deo
data for aone llné by operating the two video processing units.
The up-s8caling process:.ng for the decode video can be c‘oped
with by changlng the instructions 1-3 in the arithmetic un:n.t
A. For example; the case of a horizontal up-scaling process
can be coped wiLh by executing the instruction 1 only aitd by

allowing J.nstrdct:l.on 2-6 to be NOP (no operation).

On the oéher hand, in Fig 9, an example is shown Vhlch
has realized a \m.deo processing of Fig 15 according to a Lrlor
art in the vidéo display unit:' of Fig 6. In the following,

two kinds of scf}eens of the decode video (video) and the ?till
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generated by cab ying out an interpolating process byil.the sequential t wo

lines. In the sage way as Fig B, the pixel clock is set at .3 51 W %04
while the operating clock of the video processing units |~ 106A 5% Og

a&wel | as the instruction sequencer 107 i set three tines as East as that,
which is 40.5 MHz. The { instruction controlled by the instruction
sequencer 10;7 is controlled as $llows. Arithnmetic unit A (1)

i nstructions 1-3: The sane contents as described in Fig 8. (3) instructions

2 ol R R e
L T o oA, SR ORI 2 pahagian e anylo0t
el Eet S e Y e o LS RORA R Y /2 PR £a0 (1
generated by ca%rylng out an 1nterpolat1ng process by' the
-sequentlal two ﬁlnes.
In the sa:ée way as Fig B, the pixel clock is set at |13 5
MHz while the operatlng clock of the video processing ﬂnlts
106A and 106B as!well ag the instruction sequencer 107 1é set
three times as fast as that, which is 40.5 MHz. The ;
1nstructlon controlled by the insgtruction sequencer ld7 is
controlled as fbllows.
Arlthmetic unit A:
(1) 1nstﬁuctlone 1-3: The same contents as descﬁlbed
in Fig 8. '
(3)instﬂhction54-6' Theexecutablecontentearﬂsame

as the 1nstruct}ons 1-3, but are different in the pomntlthat

the still plctdre data are selected as the arlthmeth
{
operational da@a from that data selection means 1061.I

Arithmet@c unit B:

(1) instiuctien 1: The data selection means 1@61
selects the reéister file 1064 written in under the i
instruction 3 oih. the arithmetic unit A and the register value

(held in the déta selection means 1061) to carry out%an

operation. The operational result is written into the

register filelbﬁd.
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(held in the d4ta selection neans 1061) to carry outh!an
operational result is witten into tie register filel0O64. 'I R MNY&QNKV
i nstruction 2: The data sel ection neans 1061
1064 witten in under the
regi ster value which wll

operation. -Th

selects the register file
instruction 6 of the arithnmetic unit A and the
beconme t he background color (held in the data
sel ection neans 1061) to carry out an operation. The operational result

Oy

'S

passed through. (5) instruction 3: The data sel ection neans 1061 selects

h [ fil 064 ' ' d h ' A ’
operatonal  resul (301 PRETIRRAIA bn 8 (ptar Fo HEFAER heBRR ngR

oper ati onal
term si gna

result of the.i,nst

The operati

be outputte

di spl ay uni

rms S%fféﬂécgﬁgf)ﬁa‘%@%ﬁ%ar Egea Pt e ChRE Mo,
is i T ' i
et e oristRieEian ¢ B2 BRE A AheL e st B RSN JOYIER: Vel

a i on means

?hrgégfzﬁgﬁoﬁeaﬁﬁgtB%ckggg

S W

el'ects 't he operati onal

2d10r°

9 soas to q%ﬁ%t%$é§%LF88§%gegsph@gg%ﬁIE% in Fig 15 easily.

Accordi ng P

odi ne

sequencer - can contigl 53 QUNAIdY Pf The data selection means 1061

gelects the register file 1064 written in under the
instruction 1 and the operational result of the instruction
2 to carry out an operation. The operational coefficient
value ¥ is generated from the effective digplay term signal
of the decode video (video) in the data selection means 1061,
and this is selected. The operational result is passéd
through. |

(6) instruction 4: The data selection means 1061
gselects the operational result of the instruction 3 and the
0SD data to carry out an operation. The operational result
is written into the output switching means 1065 to be
outputted to the external monitor.

As described above, the same video display unit as
shown in Fig 6 can execute the instructions of Figs 8 and 9
g0 as to cope with the video processing shown in Fig 15 easily.

According to the present embodiment as described

above, one instruction sequencer can control a plurality of
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1 8 MAY 2004 video processing units and a variety of display processing
can be realized by conbining the instructions. And by unifying the, control
system of the video processing into one, the increase of the C|rc ﬁtMﬂXa
is controlled, and by having a configuration that a plurality of video
processing unit process in parallel, the follow ng effects can be gai ned.
Even in case the video resolution increased, the simlar video processing
can be realized by increasing the nunber of the video processing units

oeh e hi fg”;ﬁf ra!éfﬁ?%ﬂg?%%ieﬁﬁ%_gléﬂ %{I%‘Z?hgéﬁ?,_%ﬁ? 3?08%%E§F§e§?§§%@%lt“%ecope
.Sryrf)f)reg" ant Amioe Featirefi Ry grmpahifiy HH 'ei?s#‘%’r‘*’#‘%’l%%i devel oper to
Though. in the abiPd bk apiiAnd e Hoder oL E0L0A" BE ¥nBOYidEE 1 (S,
descri bed, %hgi%s@satlhp Bhion £doG S iedddTide (e NG Papbasu! 261 Y.

And though R foperation an g operation are

separately}ﬁfg?%%fgﬁgut hg&ihgnﬁtbﬁnrﬂyhiatigﬁ Eﬁ%%@%tﬁl@fﬁﬂlﬁy‘

doesn' t nfl urattfon rn partrcular to inplenent it. For éxanple
t b I '

ol urali Oy OF AR A Y il e KRR, e oLty ©
limted to Q@fé@@stgﬁn be gained.

Even in case the video resolution increased, the

similar video processing can be realized by increasing the
number of the video processing units operated in parallel.
Particularly it has been becoming necessary to cope with a
high definition (the resolution exceeds 720 pixels X 4B0
lines) system in future and the possibility of realizing that
is becoming an imporﬁant point.

In desigrning an LSI, it is easier for the developér'to
uge the game circuits in parallel than to design totally new
circuits.

Though, in the above described embodiment, two video
processing units are described, the present invention
doesn’t limit the number particularly. And though in Fig 6,
a filter operation and blending operation are separately
carried out by two arithmetic units, the present invention
doesn”t limit the configuration in particular to implément
it. For example it may be realized by one arithmetic unit

or it may be combined with a plurality of arithmetic units.
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mul tiplication and addition processes as described inithe above nentioned
node but nay be the ones to carry out other operational processe$.g :Mhytz 4
above nentioned enbodi nent, the instruction nenory is described as havi @]
the size of two pixels, but it nay be provided with a size of a plurality
of pixels or if for one line. In the above nentioned node, it is'described
as having a configuration using a register file which is an operati bnal
result buffer means, but it can be inplenented without having a register

fﬁ cd Tor oobie bt EhnBhleHRAHE RECREE Byttt f‘?‘*‘f"éﬁgf%?;% o a%,?i‘r%' e
orasent | ndlheF R F03RAbH aba BOSHELAD prpcelined tdg RRFLPRS AATHT (he

poi nt._vher 6,006, | Mght H6hbEMmGEE 5EE Ghaf BB HHS cheéld WRlddotlout Wither

processing units 1n e Sanme way as Inm Fig 6 but different” in the point

where the i%?éf&eibﬂgldgi.gggg?%fs_t he instruction sequencer is provided for
nrte.

each vi deo ocessing e sane nunerals are applied for the same

conmponents as Fi g6 | S0 i e §imfht! edheThasRieeilonode is
an exanple of a viIg‘ec')tq{(ﬁ \é%)t}cg}} uni t iﬁ%or I ng :tLo d ai rrB.e | B MAY 9'004 The

| nstruct i oy dfGPPeH o RIS, AU AR MAyING BnBAUEZRNEE BRITHAMIE | BuBsd hat

of the instruc er nmeans 10 n Fig 6. Though the instruction
menory 1174,5% B&EpEHEidhd with a size of a plurality of pixels oxf for

one line.
In the above mentioned mode, it is described as ha:ving
a configurationusing a register file which is an operati!bnal
fesult buffer means, but it can be implemented without hdi-ving
a register file if the instructions are designated so !;that
the operationai regult is used for each cycle.
(The fifth embodiment) .
Fig 10 is a block diagram showing a video displayiiunit
according to the fifth embodiment of the present inveni%ion.
The present embodiment ig same as the above mode J.n the
point where one instruction sequencer controls a plur%ility
of video procegsing units in the Bame way as in Fig 6* but
different in the point where the instruction decoder o;liE the
instruction sequencer is provided for each video procehfo.sing
~unit. The same numerals are appliéd for the same compoﬁ'aents
as Fig 6, of which descriptions are omitted. '
The present mode is an example of a video displa;f?- unit

according to Claim8.
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I nstructions in the. sanme way as the instruction nmenory 1071 in rig %g h@
Is different in the point where two instructions are read out at ﬁhg anill4
time by the control of the-instruction execution control neans 1072. The
out put selection nmeans 110 tenporarily stores two parts of data generated
fromthe two video processing units 106A and 106E respectively to be

out putted by synchronizing to the display clock. The video display unit
.according to the present node configured as described above will be

described in oper afﬂé)ﬁns%%gﬁﬂd}gd%%?tg%?i Iﬂé%nﬁnfi&qldliﬁgg\gﬁggg &xaml e

where the video processing I's rea according rior art,

where the pLygL +GhaEkohoaldRabtee Ak I QRRLELONGIELESK, dledhe 10750

pr ocessi ng uni I'nsStruction sequenc ree tirnes as

a4, 4456 45 S S Bl T ey

repetitivelyt _ _ addr es: ~the “instruction

e S i EEBRSCRE ABCkAE DR g e SbniARon islakeioTE

S, AR AfeEer SR PBIGE bt e 4

et oo A S 46 YRt Lkl B RSB BERT S MBecRA LS

e o RGOt e RS0 B thr sibacEacEsaagnd oo s
temporarily stores two parts of data generated from the two
video procesping units 106A and 106B respectively to be
outputted by synchronizing to the display clock.

The video display unit according to the present mode
configured as described above will be described in operation
referring to the drawings.

Fig 11 shows an example where the video processing is
realiged in Fig 17 according to a prior art, where the pixel
clock is 13.5 MHz and the operating clock of the videb
processing unit and instruction sequencer is three timés ag
fast as that, which is 40.5 MHz.

The instruction execution control means 1072 feadé out
repetitively the instructions on 0 to 5* address of the
instruction memory 1174 with one period of two pixels; At
this time, instructions given to the instruction decoder
means 1073A and 1073B are staggered as shown in Fig 11. That

is to say, in accordance with the timing of the instruction
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sane as in the above nentioned forth node, of which description is onit.ted.
In Fig 1]j, the operational result data is shown in BLD(OSD) of
thefarithnmetic unit B. The operational result data of the vido prgcgég ﬂw4
units 106A and 106E are found to be produced alternately for each video.
Accordingly, the output selectio4 neans 110 doesn't need a delay control
such as the one used in the forth node but may be only seleipted
alternately by synchronizing to the pixel clock. As described above,

Sfﬁ?;fi: tng E)? e proces"{s%arhg andt“géjacrgﬁ Ojer}ﬁﬁg'fqg‘? rh‘i?: %‘g‘% ‘ﬁg can
be realize V\QF fgﬁée@_?m%? tqtg %%J%orﬂl%%@t v#@@%ﬁe forth node by

conbiniigt ruc i ons presen processi ng

units: are descr Hrf‘s lf‘élﬁ:fﬁ 1@38{?{%&9%@ §”1b73A a&xcf'l%ﬂser

particul arly. And |n an exa

e con I'guration %J
' mpl ement el £61 ' lalH e datish g%t%rsa;lg@ﬂlﬁbgemg&%ﬁugg«fﬁg rden

separately by two arit netlc units, present

i nvention dopse) ta dgliosfgoaoep ga@ﬁ% ﬁppdﬁﬂﬁ aééfglyocéféarﬁﬁmw e

arithmetic unit nmay be use on
units may & ofnbhd 1068, respectlvely The instruction control lﬁ the

same as in the above mentioned forth mode, of which
description is bmltted.

In Fig 11, the operational result data is shown| in
BLD(OSD) of the;i arithmetic unit B. The operational refsult
data of the vidéo processing units 106A and 106B are ff::und
to be produced ajﬁlternately for each video. Accordingly,? the

output selectioq'n means 110 doesn”t need a delay control ;such

as the one usedg in the forth mode but may be only selei:cted
alternately by i’p‘ynchronizing to the pixel clock.

As described above, accordmg to the present mode /| one
ingtruction seqi;encer can control a plurality of v:.de
processing unit$ , and a variety of display processing ca_n be
realizedwith a c:iifferent configuration from that in the forth
mode fay combiniipg the instructions.

In the plﬁeeent mode, two video processing units; are
described, but t?'le present invention doesn”t limit the nu%uber
particularly. Ajfnd in an example of Fig 11, the configurai:ion

is implemented by carrying out a filter operation and|a

blending operation separately by two arithmetic units, but ‘
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conbi ned. The arithmetic unit is not limted to the nultiplication and

addition processes but may be the one t hich carries out otbfer aringnﬂAycynM

operations. Fn the abve nentioned node, the instruction nenory is
descri bed as having the size of two pixels but it maybe provided with a

ize of a plurality of pixels or for one :lIline i And in the above
ment i oned node, the configuration is described as using a register file
which is an operational i .result buffer mans, but it can be realized

Wi thout hal yy,R9 5,2 J60! gi]trﬁ)ﬁeerfsﬂ#cfﬁ ddeddCe! ffﬁiﬁg%hg(n%ﬁg%gfg)%%sﬁ't naged so s

to | use the operation result for every Ccyc _ _ di ment)
or di mg to | RETSASEARIRE CHoR BXaRBIET, BHATRLECRhefik AFZehSY BY u¥ER 0\
0 T SCPRSLRECLIE anBNARNLE. 0k ANERYTYy IRTuARYS JUTARLS B5°
P S S TR R R S
%ijt ggg dat amh?tiB‘iiWaittito‘?P%H&%JifﬁrBﬁ BEoRbLEREELLE nfé.ry b8 vheBfa Pfon
carries out oth!er arithmetic operations. |
In the abé::ve mentioned mode, the instruction memory is
described as hal}ving the size of two pixels but it may;:be
provided with a ;Bize of a plurality of pixels or for cne lfine.
And in th% above mentioned mode, the configuratic;n is
deescribed as us_:ﬁh'.ng a register file which is an operat:i?onal

| .
result buffer mbans, but it can be realized without having

a register file%if the instructions are designated so éis to
use the operati!l!onal result for every cycle.

(The sixt%:h embodiment)

Fig 12 isia block diagram showing an example of a \ﬁideo
display unit a#cording to the sixth mode of the presekﬁt

invention, and IFig 13 is a block diagré\m showing another

example in the iigame way. The same numerals are applied for
the game compone?nts ag in Figs 6 and 11, of which descripi}sions
are omitted.
The pre;eént mode is an example of a video display}éunit
according to Cléaim 11. |
The writ% back means 111 controls the output da&a to

be written backi from the arithmetic units A 1062 and B{;QOGB,
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1 8 MAY 2004 and the input aknd output buffer neans 112 is equi pped 1iét@ Y 2004
the function of witing the data witten back to the rite back neans“1l & -
into the frame nmenory 102 in addition to reading out the display data from
the frame nenory 102. f The instructions of the instruction sequencer ~107
select the wite back nmeans 111 as an address the operational E results

are witten into and all ows the processed decode video or the like tote
witten into the input and output buffer nmeans 112. The difference between

rom the B0 lig EBPEe R Surpt Bt el rddid' 0. idedEtgpetith ol
Fltel

node, 2 RERRB S AL Gl Y R MRS OIS Yn il e
00 5 50 BRERIR S YL SN YO ACE U b S lbeditng.
ToFace' o CHEE, Sh IVALKKILE SN pred SBpory doen ! (ect) v
therefore, the det'ﬂizéeiiné’\?fﬁ@ﬁiBHgl of the instruction seguencer :I|LD7
gselect the writé back means 111 as an address the operatJ;onal
results are wriﬁjﬁten into and allows the processed decode \ifideo
or the like to be written into the input and output ble.iffer
means 112. . i
The diffe}rence between Figs 12 and 13 is the diffc{arent
generation timing of the ciata outputted from the two i!rideo
processing unittis . In Fig 12, ag described in the forth %\ode,
two pixels are gjenerated at the same time for every two Eixel
clocks., On thé% other hand, in Fig 13, as described 1*1 the
fifth mode, pix?ls are generated from the two video proce?ssing
units one by oéle alternately by sifting the executiorji
instructions b;y one pixel. '
The diffierence of those examples of configurat_ions
doesn’t direct]ii.y relate to the writing operation the prﬁasent
mode is emphas.il:[zing on, therefore, the detailed operational
descriptions a%:e omitted.

In operai;;ion, when the write back means 111 is selected

from the instrléhction decoder means 1073, the output data of

"the arithmeticilunits A 1062 or B 1063 are temporarily stored

in the write chk means 111.
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descriptions ae omtted. In operation, when the wite back neans lﬁé@ 7034“
selected fromthe instruction decoder neans 1073, the output dto Ke--
arithnmetic 4units A 1062 or B 1063 are tenporarily shored in the wite bek
means 111. 18 MAY 2104 The wite back nmeans 111 transfers the stored data

to the input and output buffer means 112 in a cycle except to the display
read-out. \Wen the operational result data for one line are witten in,

the system control neans 100 controls the witing-in transfer to the frane
menory 102 by the nenory control neans 104. |If the videos witten back are

di spl ayed by readi nthowiritd Hduk meaifis MDY ah@Zeds thid btBreldUagsa L5 1S
possible to display a plurality of reduced decoded videos in arrangenent,

and the userthet énpate ahel eRRpLAADUREE: ndh POV didl, a | By EUE Nex@ebOr £32S
reduced still pictures fixed into the programtable. In thhe present node,

two video prohesdisplu®i téadF-eutdeSWhehedheb@pef@§1@ﬁ8§eﬁé5hﬂ¥eﬂét3”fo
doesn't limts the nunber particularly. And in an exanpl e of 7, JF;e

confi gurat i opnesl ineheeedi LELEN a8, rthd gyettemicdht 61 meRfY &b b%ﬁ{%
bl endi ng operation separately by the two~ arithmetic uni ts, but t pr esent

i nventi on doeha'writihg- 1hetramfegtﬂcatth@nf@amélmth@ﬁymf% eﬁéfﬂ?éxﬁom
can be inplenented with one arithnetic unit, or a pl urallty of arit tic

units may becontibolletheahize 1@4i.t hnetic units are not limted only to the
mul tiplication and addition processes but may be the ones carrying out
other operational priothesebdeos written back are displayed by reading out
of the frame memory 102 as still pictures, it is possible to
display a plurality of reduced decoded videos in arrangement,
and the user interface screens can easily be provided, in such
a form as reduced still pictures fixed into the program table.
In the present mode, two video processing units are
described, but the present invention doesn’t limits the
number particularly. And in an example of Fig 7, the
configuration is implemented by carrfing out a filter
operation and a blending operation separately by the two
arithmetic units, but the present invention doesn”t limit the
configuration particularly. For example, it can be
implemented with one arithmetic unit, or a plurality of
arithmetic units may be combined. The arithmetic units are
not limited only to the multiplication and addition processes
but may be the ones carrying out other operational processes.
In the above mentioned mode, the instruction memory is

described as having a size of two pixels but it may be provided

with a plurality of pixels or one line of pixels.
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In the above nentioned node, the instruction nmenory is described gs W@*ﬁqﬁ“A
a size of two pixels but it nmay be provided wth a plurality of pix%

one line of pixels. MAY 204 In the al cove nentioned node, the configuration
is i described as having a register file which is an operational : result
buffer neans, but if these instructions are designated so as to use the
operational result for each cycle, it can be inplenmented wthout having a
register file. In either unit of the video display units descri bed in t he

Cortvare or it carbe o (8 AAEEbnER. pe, TR ROGE, %@&En’f Fre or
AR Y RS e s ¢ g ideropant of

t he video drspray uni prese speci n ey
|nplenented B

disc or Rer recordp&%r%ag{é)gﬁagi ecL’%SJ'hPorme Q_@,?%; %5% %&sl#ﬁéggal
needl 65 1o, s52s t8 a&.geﬁhboog@&'a%mtaﬂ MR cPAA WS, deeceihed

above. That say, Sént tnvention cou ogram recordi ng

ﬁEdIUﬁ]StOF?gglﬁ 1BHRSE-E eac partﬁq gqg@gi Lel-heigptire or part of

functi ons ea+ nmeans or'! n the a ove nentioned units. As

the above descriptppg ¢ aﬁgi of EhPRAYYY dikPIAY LATLEReEEPLHEY 1he

i ncrease of the devel opnent cost
the present spe :Lflcatlon, each component can be implemented

by means of sofﬁware or it can be constructed as a dedlcated
hard ware.

The entire or part of functions of each meansg or each
step described lin either unit of the video display units
described in théa present specification may be implemented by
computer program recorded in a magnetic disc, an optical disc
or other recording media, which can be formed andacan be

utilized, needless to say, in order to implement the same

operations as ﬁeScribed above. That is to say, the present
invention could be a program recording medium storing a
program to impiement by computer the entire or part of
functions of ead!Fh means or of each part in the above mentioned
units.

As the above description discloses, the presenﬁ
invention can 4ontrol the increase of the development cost
and can providé a video display unit with an excellent
expansioh poas#bilityn That is to say, according to a video

display unit o% the present invention, for different
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and can provi4 a video display unit with an excellent expansion

possibility. That is to say, according to a video display unit o4 q

present invention, for different 1 R MAY 2004 specifications with di QEMHV 2004
requi renents depending on the service providers, each of the functions can
be inplenmented 6 easily by conbining common hardware and instructions
corresponding t each of the specification with display requirenments. And it

is al so possible to |nplenént that with only a little sLze of the

o hoBECReb e oA Pl OB Sty st
L oo AR AR e énézéearg?%éces aribicoan be
2752109 LGBEVTLHD sorb Ui, Sy pASSERY. ARt s o0
ST PRI TR ICRIE 4R iy
descri bed aP&éﬁﬁiréﬁx&ﬂEQ' n%r{c? ltthfspéfégrﬁosslble to implement that |w1th
only a little shze of the instruction memory.
And in ca%e the video resolution is increased su%h as
for a high defi&ition (the resolution exceeds 720 pixels X
480 lines ) syskem, a video processing unit with a siJilar
characteristic kan be easily implemented by increasiné the
number of vide4 processing units operating in parallell.
In addition, thereby, the effects are gained-thaL the
development cogt which used to be a problem due to tje

necessity of manufacturing different types of circuits LST)

for each required specification can be reduced.

Availablility iﬂ the industry

As described above, according to the present
invention, multipurpose arithmetic units for carrying ot at
least one operation within one period of ﬁhe pixel clocF and
for generating a display data, and an instruction sequencer
for describing the display data and the operational contents

to be inputtedito this as instructions, for example,éare

provided and b# implementing the described instructigns

while synchronizing to the display clock, video up/d?wn
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' nvent'i on, multipurpose arithmetic units for carrying out at Izaibwy%
operainn within one period of .the pixel cloc and for generating di y 04

data, and an instruction sequencer for describing he display data and the
operational contents to be inputted~to this as instructions, for exanple,
are-i  provided and b inplenmenting the described instructs ns while
synchroni zing to the display clock, video up/d wn '18 MAY 2004 scaling
processes as well as the blending process with the OSD can be realized.

foqui red s A ROSRRYaeS PRI BBnyBR: PORGALA PrOERE Y A ng
wth 5 pl GSH FRR B HeabtAgdspatieieny dic e HOE naspenal 033 Bl 1
ool o e N S ST B R i e
cynchr oni 201 & F e E PRy SN A S, A9 C i e SREFRRE Lot or
means for tweirm?ir.r? rtlhley i?lE@. 5:'112 i%inSQLSXeggsaﬁ, it is possible to cope with

a plurality of display specifications.

]
—
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read out by said nenory control neans; an arithnmetic unit for for
generating display data by carrying out at |east one operation miahh ann4
period of a pixel clock; a data selection neans for reading out disSp gy
data fromsaid output buffer nmeans by synchronizing to the pixel clock and
for selection data inputted to said arithnmetic unit; and an instruction
sequencer for controlling said data selection neans and said arithnetic
unit by synchronizing to the timng of said display timng generation
means, said instruction sequencer having= an instruction nmenory for
storing control information to contrgl said arithnetic unit and said data
sel ection neans; an instruction execut®®® control neans for reading out at

| east one or nore instructions within one period of the pixel clock; and
an instruqﬁkﬂﬂsdecoder means for decoding said read out instructions and
for controlling data inputted to said arithnmetic unit by said data
selection neans. i 8 MAY ?f04 0 56 0 2. A video display unit according to
Caim1l characterjzed by= said instruction nenory storing execution

i nstructida wi thyeogtisplagistnibnempeisimgi of the pixel clock; and said

instruction execution. nmeans readiqg{outg%ﬁgetitiyely said instruction
memory by synchr oni ZiAgTEREMOTYstarng digday data vi deo di splay unit

buf fer means for St ar i St arreqeqaraict miRt 16 YRR b o
unit and out putimmg:to said data selection neans.

a memory control means for reading out display data from said
frame memory by synchronizing to said display timing generation
means;

an output buffer means for temporarily storing display data
read out by said memory control means;

an arithmetic unit for for generating display data by carrying
out at least one operation within one period of a pixel clock;

a data selection means for reading out display data from said
output buffer means by synchronizing to the pixel clock and for
selection data inputted to said arithmetic unit; and

an instruction sequencer for controlling said data selection
means and said arithmetic unit by synchronizing to the timing of
said display timing generation means, said instruction sequencer
having:

an instruction memory for storing control information to
control said arithmetic unit and said data selection means;

an instruction execution control means for reading out at least
one or more instructions within one period of the pixel clock; and

an instruction decoder means for decoding said read out
instructions and for controlling data inputted to said arithmetic unit

by said data selection means.



4. A video display unit according to either one of Clains 1 to 3 18
characterised by having a wite back nmeans for witing back data ou?%“lgmM
fromsaid arithnetic unit to said output buffer nmeans and the instruction
sequencer controlling said wite back neans. 5. A video display unit
according to either one of Clainms 1 to 4 characterised by said instruction
sequencer being provided with a swtching neans for the nunber of
instructions read out within one period of pixel clock. 6. A video display
unit conprising= a nenory frame for storing display data; a display timng
generation nmeans for generating a display timng;, a nmenory control neans
for reading out display data from sai%56brame nenory by synchronizing to
the generated display timng; | BMAY 2004 o057 an out put buffer neans for

tenporarily stoging, di; t by .the menory .control neans; a
di spl ay data r e‘ggﬂget?t a%ggara?guﬁ@ra%g%{\ﬁ?gIt'?@%lrg&a(g?%&c%@é&cby'di splay data
fromsaid output bufdaed ifEamStion MeERYaREENM sfbcatiodesidiB S RiaYin
specification; a plurality of video processing units for processing display

data read out dFtrleastsenaipettiegpfyheintxe! choali apdout neans; an out put
sel ection neans for selectin ut data of sai plurality of_ video

.out ; !
processing units; ang ﬁn‘?’tﬁg??gﬁteg%uté%ﬁ%‘?ﬂ?@r refagirm%&h‘ttrr@PP iHyelyasad
plural ity of ViidsGucHbAGRERROLYMhEnfR, Al & BGALL Gghection means by

utilizing processing instructions corresp ingto esired displ ay
3. A video display unit according to Claim 1 or 2 characterized by

having an operational result buffer means for storing outputted data

temporarily from said arithmetic unit and outputting to said data

selection means.

4. A video display unit according to either one of Claims 1 to 3
characterised by having a write back means for writing back data
outputs from said arithmetic unit to said output buffer means and

the instruction sequencer controlling said write back means.

5. A video display unit according to either one of Claims 1 to 4
characterised by said instruction sequencer being provided with a
switching means for the number of instructions read out within one

period of pixel clock.

6. A video display unit comprising:
a memory frame for storing display data;
a display timing generation means for generating a display
timing;
a memory control means for reading out display data from said

frame memory by synchronizing to the generated display timing;



specification wthin processing instructions corresponding to a plpeanmyymm4
of display specifications stored in advance, wherein each of said video
processing units includes an arithnmetic unit for carrying out at |east one
operation within one period of a pixel clock and for generating display
data, and a data selection neans for reading out display data by

synchroni zing to the pixel clock fromsaid output buffer means and for

sel ecting data to be inputted to said arithmetic unit; and said
instruction sequencer includes an instruction nenory storing control
information for controlling said arithmetic unit and said data selection
means, an instruction execution contr®bP7means for reading out at |east one
or nore instructions within one period of the pixel clock, and an

i nstruction decoder i trolli at a in_ut ed to,.a _arithnetic
Ln?t within said p|J?gﬁﬁﬁngﬁnﬁgﬁé%gag§3§£3§Pﬂﬁmﬁﬁ@$§5%@naé%_ aﬁgd%%k o
readout instructdadnfuit Hy 8hdRYerdBPA ch&rol'meAny deo display unit conprising:

a menory frame for storing display data; a display ti m ng generation nmeans
for generating a di shidasplayidrtagresal metronearco fitrr cdntreliing: ferdingasditngf out

i spl 2y t1m ng: DAy fint TR SR vedrette BE e ey &‘ﬁyéczgéi‘frfgeg%gfaggr dat a
Control 111y 1 oo e T om 2ai d out pat buf fer means i n
accordance with a desphedhity spvaleogpecedsinguin®s;for processing display data
- read out from said display data reading out means;
an output selection means for selecting output data of said
plurality of video processing units; and
an instruction sequencer for controlling said plurality of video
processing units and said output selection means by utilizing
processing instructions corresponding to a desired display
specification within processing instructions corresponding to a
plurality of display specifications stored in advance, wherein
each of said video processing units includes an arithmetic unit
for carrying out at least one operation within one period of a pixel
clock and for generating display data, and a data selection means for
reading out display data by synchronizing to the pixel clock from said
output buffer means and for selecting data to be inputted to said
arithmetic unit; and
said instruction sequencer includes an instruction memory
storing control information for controlling said arithmetic unit and
said data selection means, an instruction execution control means for
reading out at least one or more instructions within one period of the
pixel clock, and an instruction decoder means for controlling data
inputted to an arithmetic unit within said plurality of video

processing units by decoding the read-out instructions.



a plurality of video processing units for processing display data.}{gad'dut
fromsaid display data readi ng out neans; an output selection neans oMAY 2004
sel ecting output data of said plurality of video processing units; and an
instruction sequencer for controlling said plurality of video processing
units and said output selection neans by utilizing processing instructions
corresponding to a desired display specification within processing
instructions corresponding to a plurality of display specifications stored
i n advance, wherein each of said video processing units includes an
arithmetic unit for carrying out at Jeast one operation within one period
of a pixel clock and for generating dbP8ptay data, and a data sel ection
nmeans for reading out display data from said output buffer neans by

synchroni zy ng t i.xel o nd.for selecting data to be inputted to
Tiati R uh BLHE GGtk oo

said arithnetic unit; said instruction sequencer

includes an instructd ARenMEF-ImeSfolktdiins aplPy dhpf;or mation for controlling
said arithnmetic unit and said data sel ecti on nmeans, an instruction

execution control neadésilay timendigepesationt meaastfoergeneratingea idisglagct i ons
wi thin one peruﬂ%.ot the pixel clock, and an instruction decoder neans
provided in each"8t% said plurality of video processing units and for

controlling data i t b4 TRL i i kN e _video .
processing units bywﬁgﬁgyncgnggﬁlgﬁ%éead-gu%a?ﬁi ?]}gec }iggfr]@} &%t.a 11K\m\?i %1588

di splay unit adtondimegmbry by alynshfomiszing ohthkagineri sadlibylagaighingnst r uct i on
menory storing an execution jngtructions within at |east one period of

pi xel clock, and sai® PHQ‘{‘%tu%‘t‘?f% meatfolofeappraraly storing display data

read out by the memory control means;

a display data read out means for controlling reading out of
display data from said output buffer means in accordance with a
desired display specification;

a plurality of video processing units for processing display data
read out from said display data reading out means;

an output selection means for selecting output data of said
plurality of video processing units; and

an instruction sequencer for controlling said plurality of video
processing units and said output selection means by utilizing
processing imstructions corresponding to a desired display
specification within processing instructions corresponding to a
plurality of display specifications stored in advance, wherein

each of said video processing units includes an arithmetic unit
for carrying out at least one operation within one period of a pixel
clock and for generating display data, and a data selection means for
reading out display data from said output buffer means by
synchronizing to the pixel clock and for selecting data to be inputted

to said arithmetic unit; and



means reading out said instruction nenory repetitively by synchrgné' mgf;éﬁ)
the pixel clock. 9. A video display unit according to either one of o &
6 to 8 characterized by each of said video processing units having an
operational result buffer nmeans for storing outputted data tenporarily
fromarithnmetic unit and outputting to said data selection neans. 10. A
video display unit according to either one of Clains 6 to 9 characterized
by having a wite back neans for witing back output data fromeach of

said video processing units to said output buffer mneans and said

instruction sequencer controlling said wite back neans. i,.8 MAY 2004~
Abstract A video display unit accordisg o the present invention is
provided with a nultipurpose arithnetic unit for ! generating display data

by carrying out at |east. one eration wthin one period of the pixel
ci ock and an instructi nmsg’é’cfg SpapeRcede gl ndes pradnstrgetiont memsomyhe

di splay date angdojinel cditf]Of ' 4 .C s to.be inputted to this, and
by inplenenting t o ecscr?(E)eEﬁ‘:f’lﬁ&sl%l ﬁagt1%05n@ﬂ\%\ﬁquggssfﬁ(?rﬁrbtﬁﬁpn}?w@ unit, alee
di splay |ock, piaid dnes spledivn reeatd, R RIGRREPorSe:@Sutivh! don®®HlanPAGNEiNg
process with the &ﬁD are realized. Thereby, it is not necessary to provide
a dedi cated cireafind ot alplaast gpe g quprethstpetionscatthonens pehiodsofithea
conventi onal urﬂi&el cllo'ck,aggdbé/n S r'utc%ir(])% Elgcsotdrt.ai'J Crgllegxqg pVI\'AO;[H e Enh%alclqst;[fr uction
said plurality of video processing units and for controlling data
inputted to an arithmetic unit within the video processing units by

decoding said read-out instructions.

8. A video display unit according to Claims 6 or 7 characterised by said
instruction memory storing ah execution instructions within at least
one period of pixel clock, and said instruction execution control
means reading out said instruction memory repetitively by

synchronizing to the pixel clock.

9. A video display unit according to either one of Claims 6 to 8
characterized by each of said video processing units having an
operational result buffer means for storing outputted data
temporarily from arithmetic unit and outputting to said data

selection means.

10. A video display unit according to either one of Claims 6 to 9
characterized by having a write back means for writing back output
data from each of said video processing units to said output buffer
means and said instruction sequencer controlling said write back

means.
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Abstract

A video dilsplay unit according to the present invention

is provided with a multipurpose arithmetic unit for

generating display data by carrying out at least one operation

within one peribd of the pixel clock and an ingtruction

sequencer for dgscribing as instructions the display data and
the operationalj contents to be inputted to this, and by
implementing th% described instructions while synchronizing
to the display Iblock, picture up/down scaling processés as
well as a blendiéug process with the 0SD are realized. Therjeby,
it is not neces?ary to provide a dedicated circuit for :;each
of required spepifications such as in a conventional unit,

and by rewriting instructions within the instruction |

sequencer, it ié possible to cope with a plurality of digplay

specifications£
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