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 vi deoghlguihwmwmameé % |4 ke 465 anggheg uascd o ta

signals, and a video display unit 1s required
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 hﬂgh definition video broadcasting and fbr

realizing the differentiation such as an information service



cope with those. An exanple of a conventional MPEG video decoder system 'is
shown in Fig 14, which will be described in operation in the fol §ofvMay 2004
Fig 14, the nuneral 100 denotes a systemcontrol . neans for controlling
the entire system the numeral p.0l1 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 graphics data o on-screen display (hereinafter referred to as OSD).
The nuneralydifg denetiepiatdirePlcty tHar N SHyer@éi DilzingabBef or generating
a synchroni zing signal or the like the reading nuneral 104 is a nenory

control neadgataEte@ikkdtsl F the HigWidi Meroddddetinggheraray11@Re The
nuneral 105 devotee an output buffer nmeans for tenporarily storing the di

play data g£gflaby FBr'RIBEYs(OREALS, "BAASIdE4 o R Ui la @0 handiled
denotes a vidéos processing unit for generating display~data by using the

data of theagudRyityfé&egnaeansad@oa wided EispliEnali Bl despiased toont rol

timng generation nmean for controlling the video processing unit '800. 1 8
MAY 2004 Fi 8opé whikHsthakes an exenplary internal configuration of the
vi deo processing unit 800 in the above nmenti oned MPEG vi deo decoder
system The nuner arsef@fiblendf 30edngentiional MPEG video decoder system

. . I

is shown in Figil4, whicl will be described in operatiqll‘n 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 nurrf}'eral
102 denotes a frjame memory for storing display data, am;i the
video decoding 1f:peans 101 stores video data to be decodec%ll and
graphicse data 04;15 on-screeéen display (hereinafter referreizd 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 the frame memory 102. The numeral 105 denotes

an output buffej‘cr means for temporarily storing the display
data read by thg 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.



horizontal filter circuits for horizontal up/dawn scaling operations of

the video data, the nunmeral 8003 denotes a vertical falter circulft§ fMAY 2004
up/dawn scaling in the vertical direction the sequential two |ine data
fromthe horizontal filters 8001 ands 8002, and the nuneral 8004 denotes a
blending circuit for sw ching between video data fromthe vertical falter
circuit X8003 and the OSD data. Fig 16 (a) shows a video output format to
be inplenmented at a receiver for digital broadcasting established by the

DVB (Digital Vi deoﬁ‘ﬁQ%dfﬁﬁﬁéﬂﬁaME‘ieﬁB@ér&eﬂhééﬁﬂai)conﬂé\ﬁdé’ifi’o I'n

order to inplenent e hori.zontal and vertical = up-scaling processing shown

in Fig 16(apf £he Wdéd Prcteddinrutit B0¢ iX0Phe28H0H8UReReidRbY MSEE he

vertical filter «circuit 8003 are provided with circuits I n advance
correspondi ggdee Haeode @gd’&nﬁagﬁﬂ’ﬁé GRih&PE1s NP0 02 0aha ebbbt a@n%tecu' ts:

3/4, 1, 9/8, 4/3, 3/2, 2, 8 3 vertical filter circurts: 1, 16(b)
shows a panhp$saBAtal QeSS c Mgt &Utsr %nﬁ@ﬁtszpaﬁsiaoﬁﬁr kaéalihﬁlgl y the
central display portion (Pan & 16 MAY 2004 Scan W ndow) base an 1 nput

video with apepapiehs’ ¥if ¢htbAdds dutpuiLles @lﬁlﬁér&!D”BDOB WehBtés3a I N
this gay, in a video display unit for a digital broadcasting receiver, the

oturean | SACISAL AL ovncizaliostor aprops stelby g e i sodn

described idirection the sequential two line data from the horizontal
filters 8001 and_E 8002, and the numeral 8004 denotes a blending
circuit for swi#ching between video data from the vertical
filter circuit %003 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 broadcasting DOCUMENT A0Ql-revision 1);
standard. '

In order;to implement the horizontal and vertical
up-scaling proéessing shown in Fig 16(a), the horizontal
filter circuit 8001 and 8002 as well as the vertical filter
circuit 8003 aﬁe provided with circuits in advance
corresponding to 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 horﬁzontally the central display portion (Pan &

*



operation in the follow ng. The system control neans 100 inputs a bit

stream corresponding tea a channel the user has selected into:the Wtﬂﬁﬁé m“
decodi ng nmeans 101. The vi deos decodi ng nmeans 101 pi cks out inforna#i 2
the input resolution of Fig 16(a) in the bit streamto be transferred to

he system control neans 100. The video decodi ng nmeans i 01 perforns the MPEG
vi deo decode processing by using the frane nenory 102 as a reference frane
buffer and a display framer buffer. A description for the MPEG decode

processing g&agnith&@ewh ik MaLehal LA uﬁpﬂééb%tﬁ'a‘hcés?bc@ﬁﬁﬂlb fsrgctly

relates to the purpose of the present invention he syStm control neans

100 draws thg entpeftedd dﬁsgﬂmbhitégi%itgagagfor the frame nenory 102 in
parallel with the decode control. This is programtable data called

operational inforngiimefuite PRNY Qidégedlg & By (F c
Program Guide). In the V|de6p§|sp | ay, the s?é eﬁ?{ 8 MAY 2004_%§#HE§? means

100 control prbfaceering (@HdiYer®aite Y¥rifont£0dand! vhbeikihdo data
decoded fromthe frangxhenory 10Z and” the OSD datg pey Il%eaUnlt The data

read out pefip-sBelinigt rlo‘i:ets@]ﬁgj i |oheSt@l&6b | §1§R818UMAK! bRELHE afEans
105. The system contro ans 100, in conpliance With the resolution

|nfornat|on1ﬁﬁlbbensahub wm@aglmugked out of the video decodi ng *eana 101
and the aspect ratio of the output nmonitor indicated in advance by the

user, sets the up-TiRalMPEC iddééodef spetbmr !iﬁOBt-Lgl 14 lilsededdrtiide BP0l and
8002 as well as the vertical filter circuit 8003 in the video processing
operation in the 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 deaode
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-screen
display (OSD) data for the frame memory 102 in parallel'WLth
the decode conﬁrol. 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



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 ex?ﬁ“!ﬂ“'QMﬁ
after blended with the OSD data at the blending circuit 8004. In I S”why,

t he conventional video processing unit in the MPEG decoder systemis
provided with a dedicated circuit corresponding to the up-scaled ratio set

I n advance and a blending circuit wwth the OSD data, to generate a displ ay
out put conmplying to the resolution information or the |ike of the decode

v deo. F1 9 edneReuenaahisoqodeRiitabial il ikl ¥ URASTo P YA THig to

i npl ementing a still picture display in additio _ _ _
di spl ays i nr@adesut & HeOKARROBHLAOdEcodLH ! £k ML FIralief ﬂahbegt gﬁﬁ ¥a|;fc§ér The

vi deo processing unit 800 ‘is provided with two system horizo

circuits 800HeS08D &MY pit 4 ia 3032 asheeBhtadiead d8Eipsal1ind hifit

circuit 8003 to control ~for video data and still picture data respectively
and is furthertampeicdedly Shordd dndivie Gugit KiifSPOResRs $05Lching

bet ween the video data and the still picture data. in opera$on, the system

control neans 100 mheawystaim contrdDNencda dait, Gy cang idivs hiidh Rild ure

data for the frame nmenory.102. The Estill picture data are sent by
utilizing deégolubiendiasoinativahoastBeolhpht SpidddipEcls@asissit Rthe OF

are sent through the telephone line. In any case, the data are obtained
by the opereides décddéngsheansdioll sphayeite spect ratio of the output
monitor indicatéd 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 this 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



control of the systemcontrol neans 100. The still picture data mr18tpmyimm4
the frame nenory 102 are read out to the output buffer neans 10$ per line
unit together with the video Bata and the OSD data by the nenory control

means 104. At hie tinme, in case the vertical filter processing is

performed for the video data, sequential two lines of data are read out

for the video data. Using the se data, down-scaling processing is carded

out independently for the video and the still picture ;data by the video

brocess! 0 L8698 w1l fsRa e A 1 200100, DBOD B5Ub Lot S ©

operation with the OSD data, an output video as shown |

Gal ned. fe [88CHLERE ARRCArd GO GHAANAL JalEOrOLpBLRY veY S0 15

i npl emented by having a dedicated circuit as s

correspondi fgriRes 9&:&&:&&@%(@&@'@%1@&&:}% ’Jﬁ?ﬂ?n?ﬁzcbbbﬁakggﬁ dpendi ng

on each service provider. e are usual s part ‘the MPEG

vi deo decodsiithify et eeNhO RIS Bnd BRedh @l 1 Blpu0AdS 2Bl NG

standards for the gfound rave in the U S. A correspond to as nuch:as high

def i ni tion ystem wri bpdiarfdfl NEhoTs yREie IcoRir ST MM 100 MBSw8he 720

and 480 and with .two Kinds,of scanning systens, the progressive scanning

and the intenlpagth ok tW buthatho tRKatill posehbbaida Faverhs ®dgast | ng
with 18 types of video formats by conbing those. To output those;on a TV

moni tor,  andkekyNPY OPkS HH Ppieturkidat Bairs BNt by i 15{8g data
necessary. Andean EPG display or the like by the above g
broadcasting su¢h as digital satellite broadcasting, or are
sent through thé telephone line. In any case, the datafare
obtained by the?operation of the user and displayed byéthe
control of the éystem control means 100. The gtill pic%ure
datawritten in tj‘ahe frame.m‘emory 102 are read out to the ouftput
buffer means 10$ per line unit together with the video hata
and the 08D dat? by the memory control means 104. At %his
time, in case thé vertical filter processging is performeoi for
the video data, L;sle':quem:ia.l 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 %ata
by the video pr%cessing unit 800 shown in Fig 17, and?by
blending the reéult of this operation with the 0SD daté, 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§



mentioned still picture service or the down-scaling video are exp & ﬂ
be required to cope with nore filter operations as a video drsplasF AY ZMM
In this way, a conventional video display unit, however, requirs a

different dedicated circuit depending on a service provider, and in order

to correspond to a plurality of broadcasting services, there are probl ens
such that the E total circuit i increased because of the necessity of
different circuits to have . the individual display reqU|renents o the

devel opment @@éifraawsaeagﬁé ABho U oP Bellvitel BrOB1 Bre | (MEED arle/ POS

of LSI fort e optim zati or I'ng on the servrces ereasorsa
bl t h
Bui 1 di ng | n@%@%*éfgi‘%{&?lﬂ 18 *ﬁé%@ %Pitfﬂ%‘c’%.ﬁ el e

with processing V%U{:ﬁédotﬂarfﬂéﬁﬁetl{é ??L#ﬁ%sp poddddbaHY s SR nbAI P

t hose problenms wt € conventi onal ay unit

consi der at 'Pé‘roﬁl%e g%?uﬂarggﬁlémgé tﬁﬁg Upéeﬁenthr?_‘ég@Un]ﬁ" ttoor?t%r Qﬂ\acqle & Video

display unit t e I ncrease 0 vel opne cost conpar ed

to the pripigRidefrildkiitth %&Q%@mﬂﬁﬂ@r‘l el kinds GMHERLEPRA £ WedeRind SP! ay

unit into consrderatron | so a purpose of. the present |nvent|on to

provi de a vi{ess diowd aYZU'EHd heobehdi®h £ 0o KHifds Bb%deﬁﬁ{ y?
devel opnment cost conpared foa prior art, and o have a better flexibility
for the futtfié progressive |scanning and the interlaced scanning, which
makes it possibll?e to have broadcagting with 18 types of video
formats by combifrning 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 broadcastihgiservices, there are problems such that the
total circuit i% increased because of the necesgity of
different cxrcuﬁts to have the individual display |
requirements, ok the development cost is increased for the
need of developl}'rg different types of I.SI for the optimization
depending on th@ services.

There _aléo is a problem with expanding the system

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



expansion of the system A let invention of the present invention 15
(corresponding io claiml1l of the present invention) is a video E di SFN% 2004
unit characterized by conprising: a franme nenory storing display data; a
displa timng generation neans for generating a display timng;; a nenory
control neans for reading out display data fromsaid frame 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

menory contg&pleliBaNen ffvadd NELEth 941 3FNEN ﬁf&d&%oﬁgﬁge@f%ﬁd 4

carrying out at ].east one‘operation wthin one pe

data sel ectij@neppgpa . for reading out display data fromsaid output buffer

means by synchronizing to the pixel clock and for seecting data inputted

to said arithnmetic unit; and an instruction sequencer for controlling said
data selection nmeans rand.said arithmetic unit by synchronizing to the

timng of sBigdbsatayoffi ¥hao rg&eeidlden means. A 2nd invention of the
present invention (corresponding i o claim2 of the present invention) is a
vi deo Taking thiose problems with the conventional video
display unit in%o consideration, it is a purpose of tﬁe
present inventién 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 indeo
display unit chgracterized by comprising: :
a frame Aemory storing display data;
a displaﬂ timing generation means for generating a
display timingﬁ
a memorygcontrol means for reading out display gata
from said frame x‘iemory by synchronizing to said display ti_;ming

generation meads;



I display unit according to said 1st invention characterized by said

i nstruction sequencer having: an instruction menory for storing cdr§ ridAY 2004
information to control said arithnetic unit and said data sel ecti.on neans

; an instruction execution control nmeans for reading out at |east one or
nore instructions within one period o the pixel clock; and an instrubtion
decoder neans for decoding.said rea out instructions and for controlling
data inputted to said arithnetic unit by said data sel ecti on neans.

18
t 1AY24 | t hi i ' i j : I
n this wayan autiiROhaEsRk- ety tf&cwggfat?%%gﬁ Q@or?ﬁ&h%%ae){ Cor e

i nvention, for exanple, "is provided wth an uni t

an ari thmet ya+ar ¢eass o %é; S ity Mot foP REaRRY Of a pixel clock

and an instruction sequencer for controlling the seleétion and the out put

S e b outpy
Chea 2o 5y o oo SR LS vt BicSUSREBAD R ey o ¢
processes agappilingSowt HlteNdhle MHOEPeTalildh &1enRrdnd Het iRPEEQH AL ON

¢ 5

all ows the arltkmatlc uni t 'ang t he ?%structlon sequencer to be im T a conmon
circuit foraiggkiesponding to a plurality of display specifications by
switching instructions instead of an inplenentation nethod of prqvi ding a

dedi cated circuit J QateadET e 618 dneSRECESECAERARNAC oIS PIXA data
conventional unit. This also allows the instructions stored in the

i nstructi onfAEMUSALEIoLEPRE 11eF PET liidd1es I8y Hyrichieh Bl Bg oo 1988 1 d
nore display specifications easily. s
¢lock and for seﬂecting 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 2nd inﬁention of the present invention
(corresponding 1?0 claim 2 of the present invention) is a v%ideo '
digplay unit acbording to said 1lst invention characterhzed
by said instruckion sequencer having: |
an instruibtion memory for storing control informaiztion
to control said a:tirithmetic unit and said data selectionm i:am:a;
an instruiption execution control means for reading out
at least one or?more instructions within one period oé:the
pixel clock; and
an instrujbtion decoder means for decoding said rea%i out

instructions and for controlling data inputted to said

arithmetic unit/ by said data selection means.



A 3rd invention of the present invention (corresponding to claim3 of the
present invention) is a video display unit according to said an 3 rwﬁptzm
characterized by: said instruction nmenory storing execution instruction
within at | east one period of the pixel clock; and 1 8 MAY 2004 said

I nstruction execution neans reading out repetitively sa 4d instruction
menory by synchroni zing to the pixel clock. This can inplenment video

di spl ay processes such as the video up/down scaling as well as a synthetic

process with the (BRINE hoa) vadylabb! 8ibBIbEHEHIRN BRI dd! o e ONE

pi xel . A 4th invention of the present Inventifon (correspondi'ng 130 claim4

of the presgpigbA¥eihventich,d AUkandBP! as %%%g?é&r‘giﬁtﬂ %ﬂ said 2nd or

3rd invention characterized by having an oper resu uf fer nmeans

for enablingylonih8ERe ahikYwHER Fgﬁf%ﬁrﬁuh% @&i%mta][a %%E?éasﬁﬂ{y tag: and

for enabling to output to said da sel ection neans. f ~all
sel ect the pshiBMBide wARMIS AYEY i 68D b FxdD AKERY gﬁ'tshtéﬂdga‘rﬂlih]rfn;fflc}’

even on and after 1 the next cycles by storing tenporaf?}

oper at i onal g&§3shéér Fort BBhtFRNe ifigERe Yo @Md LIV RNA tHE BEEDMESof Hnth

controlled by instructions. A 5th i'nention of the present | fivention
to be inputted to this, and by synchronizing this instruction
to the display clock for execution, 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 -



(corresponding 1o claimb5 of the present invention) is a video ?g%
unit ae,ording to either one of said 2nd to 4th inventions charac a 2004
by having a wite back neans for f witing back dada outputs fromsaid
arithmetic unit to said output buffer nmeans and the instruction sequencer
controlling sail wite back neans. 1 8 MAY 2004 This allows to provide a
screen arranging and displaying a plurality of reduced videos by the
function witing a decode video after up-scaling or down-scaling back to

the frame nenory. s%fﬁ*hﬁéW£ﬁé$?8n°§x&BﬁtEBESﬁEEn ”!%ﬂﬁfﬁ‘ 4ucwrespond|ng

to claim6 of the presen video acording to

el ther one fé%éEigl%ai 9a M né@W i ng s34 ngﬁf%?ﬁ?ﬂrBXlﬁgh%'%?%ﬂ{UCtIOn

sequencer bel rovi ed W t € nu
|nstruct|on§lxégaglggk Wi thin one perlod of pixel clock. This allows to
i npl ement a video process only by changing the nunber of executable

i nstructi ons even n 480
or 720 lines of S‘Fg'éfgégl b@ggﬁﬁPﬁgﬁ%%qﬁi%léglg%Bbb%% ?hg?s%

swi t ching t{eday bg a3t dag 82ﬁtWEE?FEpPBSes %91919';9{% he

pi xel clock in ac ordance wn he deco |nven I on"Q

present i nvgsib ikfh 6RA%L sm@w%&ﬂ&mﬂ ninchi}P JALESESE drl gAY 1 2

video display unit characterized by conprising; nory rane
storing display datatm idiviiitatorn | 9% Neh&OpRESLLENi AGEAS 1A' generat' ng a

diplay timng; a nenory Ci;tr0| means for
(corresponding o claim 4 of the present invention) is a v1deo
display unit acpordlng to said 2nd or 3rd invention
characterized by having an operational result buffer means
for enabling toitemporarily memorize outputs of said
arithmetic unitiand for enabling to output to said daéa
selection means;
Thig alléws to select the arithmetic operational
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$o claim 5 of the present invention) is a video
display unit acbordlng to either one of said 2nd to 4th
inventions char%cterlzed by having a write back means for
writing back da@a outputs from said arithmetic unit to eald
output buffer mbans and the instruction seguencer |

[
controlling said write back means.

~ 11 ~



readi ng out display data fromsaid frame nenory by synchronizing b, the
generated display timng; an output buffer neans fo tenporarily s cﬁlﬂﬁy 2004
di splay data read out by the nenory control neans; a display data read out
means 1 8 MAY 200k for controllingreading out of display data from said
output buffer means inj accordance with a desired display specification;
la plurality of video processing units for processing display data read
out from said display data reading out neals; an output sel ection nmeans

for selecting oulgpty %ﬁ? r Conﬂ$f$?i&é'5yS§Le¥hd9?r§539$§f unlts and

an instruction sequencer sal ura

processi ng #itbbzapllgSal gl@?&fg&g&ayzg (gcmbédﬁa&?d@ds B H.é' B nBE%SSS' ng

i nstructions corresp pray sp ICG.IOI’] ‘W't hin

processi ng wﬁﬁiﬂgta R oD EERROAZLBY ﬁﬁoséai?.li.ﬂ - tdbhﬁ'f

ack .
specifications ored in advance. A 8th |nvent| n of the prese |nvent|on
(corr espondid ot Re CFALARESM o&ﬁe present invention) is a video dlsplay uni t
according to said 7th invention characterized by: each of sa4d video

processing units @ORH ad#krmo@réfh@ﬁé'ﬁraaéﬁtfeﬁvsﬁmw ng out at |east

one operatlon within | one period of th4e pixel cloc for generating
di spl ay datgg dndihg HeLeBlinde SRR fisond gl by
synchroni zi ng t t he pi xe ocklf rom sai d %utsput bl??%é‘%lito@nig 2% d’

sel ecting ditgplsy b@nwpa&&s.@dhﬂgS%bd AN RIS didaid®Thaatd SEﬁt ruction
sequencer conprising an instruction
inventions charécterlzed by said instruction sequencer be_mg
provided with a aw:l.tchlng means for the number of instructions
read out Wlthlnlone period of pixel c¢lock.
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_..



menmory storingcontrol information for controlling said arithmetic 4gi MAXNO04
said data sel ection nmeans, an instruction execution contiol neans. for

readi ng out at |east one or nore 1 6 MAY 204 instructions within one

peri od of the pixel clock, an4 an instruction decder neans for controlling
data inputted to an arithnetic unit within said plurality of video
procesing unit by decoding the read out instructions. The above nentioned
configuration allows the arithmetic unit. and the instruction sequencer to
be in a co n_ Gl i 1.0 I [y eSp t P Lty of
di spl ay specrti ‘gt‘{:gﬁ%&5%/1%%&?@%{1%90?‘25@% épgrép |dr'-?§:t%I eggggﬂf Q%%%@f/‘#n%‘&%n

"i npl enment at.j ne faqr: viding t dedj;cat Clals GUI or each
required spéE&%f:’fa%']@%ﬁ‘ssﬁﬂ F?Dé;lés)o#g%l?g? n‘pgt%o%vleiéﬁ %‘g%gl Hd‘%ﬁfl % in this iay,

by providin ¥-1A 1.C . .unj ' Vi u Is l1G PT, ss at

| east once \%P ? ﬁf‘?lgg&gg’h’oﬁ E#ltl%%aei%l:i:rﬁc?g‘gﬁgaﬁﬁagﬁggﬁh trhcltq“lsor?a s%gquence
for controllj | L&t And 0 u dat: inputted to
this, and bbkks);%%gtﬁ:lg‘ﬁ Eﬁrﬁ#gﬂl nst]%gu%?iblélet %re@héggfisgﬁggiggg(ﬁ?%%o as to
execut e thi s r .0 04U ]ﬁ?m ld 1% o FRESHE £ndi-ng
process W t%e?ﬁ}?d’ogglt g‘?@b%erfplagrrg\t r. Ecccﬁd(}?"ncgf y, a vis%cgﬂo%d%%ig{/ﬂé
process; su L $AAH 119, 3F V8kbodSréclks R PLe¢ W t h
t he OSD canBEie:Pg%séé?P%godP\%t i r}strucjfr}%)ns g? tﬁeﬁfnst IPE ?Pg‘%ﬂ {ég(ﬁﬁ%ﬁ%er.

And becauseqql ; haerGRRIaLEIRANMIC oy RORABLI 1 Badd PARIPEEF oL 0

units are arranged in para
video processiqg units and said output selection means by
utilizing proceésing instructions corresponding to a desired
display specifiication within processing insgtructions -
corresponding ﬁo a plurality of display specificationé

stored in advarce.

A 8th in{rention 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 selectinlmg data to be inputted to saidl arithmetic unit;
and said instrlihction sequencer comprising an instruct_:ion
memory storing i 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 -



I nstruction sequencer controls this, the pixel clock azd the 1 8 ZHW 2004
up-scaling in accordance with the arithmetic processing contents have
bcome easy with a sinple configuration. A 9th inention of the present

i nvention (corresponding o claim9 of the present invention) is a video

di splay unit acording to said 7th invention characterized by: each of said
vi deo processing units conprising and arithmetic unit for carrying out at

| east one operation within. one period of th pixel clock and for ?enerating

di splay , at ﬁgaFgu@tio%t %380 e af QF %ﬁéd g eua%gb a}add%tr@ from

sai d output eans "By synchromiZing to the p xe

sel ecti ng dﬁh@&ﬁ&!&hﬂ%&@%f hedls! 20 IR g o shekedat gt on

sequencer cOnprising an T nstruc menory storing t|on for
controllin t

|nstruct:oga§X%€l ﬁ%%{%HE§¢f$%ﬂ%%H§Pgaﬁiig1§?ﬁ31§ tsgf+?eas§ one ‘or %%re

i nstruction t f e i nstruction
decoder neaﬁs\ﬂp:r g&ng%%ﬁd%?@aﬁegfr%%f u*%‘?#ﬁgtﬂgﬂw deo processing units
and for controlli %éiaé@owr&uene;jsﬂedt amm.-tat&'l%w @1iRhis Wl N the video

processi ng undt by decodlng salrd a ea out “instructions. This

Vi deo”up! o SeaEras st ?F#%%‘%?W@%‘Z’-%“L%ﬁ“?%é%?’é@ﬁ?%‘:%s gD
Wi th instryghi@itcPedbfe 'ﬁﬁé{-aék'ﬁmbéwweofﬁésﬁsﬁawaqhur lity
of display 5pec;flcatlons by switching instructions ingtead
of applying an 1mplementatlon method for providing thL
dedicated 01r041t for each required specification suc# as
that in a conv%ntional unit.
In this &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 implementei. Accordingly, a video display processésuch
as video up/do&n gcaling as well as a blending processgwith
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

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

- 14 -



the configuration where the sane video processing uni S are - 1§h§%&9
2004 arranged in parallel, which are controlled by the |nstruct|on d@Pl4
correspondi ng to each of the video processing units, it has becone easy to
expand in accordance with the pixel clock and the contents of arithmetic
process with a sinple configuration, A 10th invention of the present

i nvention (corresponding to claim 10 of the present invention) is a video
display nit according to said 8th or 9th invention characterized 4y said

i nstruction Ig%rﬁ\ioc rlirpgi%%& (Eruc?ghlgﬁé] Heh L RRS £ Wt 'r%c%tsé t one

period of pi ke IEEL I on execution cont meang Teading -

out said In%toh%o%vtl\lg’(q] mrﬁgé&{‘@ gﬁy 1¥tﬁyasgl %anéh'f‘i attﬁﬁllp' xel

~clock. This tt i NStruction nenory just

fo* one pixel. A 1&'[@1: ﬁ@éhgfﬂoﬂf oﬁfh%h%rgx?:%@ed&ﬂ“ qﬁ}ém&prrespondl ng to
|

claim 11 of the presen I 'nvéntion) ay uitit according to

el ther one 9%, nge%@mtx{liltl}?%‘lzgt&aim'QanQ%II{%%ﬁe%@%rt ﬁn‘?%hﬁgn'?ylféc@ @éosa' d

vi deo proce Vi ng an oper resu nmeans

enabling .tq, tB Vi W QY YR Oftt?%.d\%rﬁfi’h&g’%%’facgﬂélit A ng

enabling t4 ou to sai Iect I'on means |

tenporari | ybg,hee%r% PP 4 AIPRALG Prbossithy. ublthoschBeamnPas) bl e to

sel ect the
arithmetic unit }for carrying out at least one operation WJ!.thln

-

one period of th#a pixel clock and for generating display data,
and a data aelec}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 instrzi;ction sequencer comprising an instruction
menory storing'icontrol information for controlling sa;i.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 -



arithmetic operational result as an arithnetic unit input 4 8 NAYq%pQﬁ“,?Bn4
freely on and after the next cycle so that nore kindsof arithnetic ° -
processing can be controlled by the instructions. A 12th invention of the
present invention (corresponding to claim112 of the present invention) is
a video display unit according to either one of said 8th to ;11th

I nventions characterized by having a wite back neans for witing back

out put data from each of said video processing units to said output buffer

This kay, alhEPBRRd Ao SO ERAEh G0 qdbt st ot he SrgertabEals- 1"

this kay, a arfanges an ISplays a p L
Up! daun ccaPERGeh SOFRBEpPRRITYEL Joh e o L8e hPaRet PR E L s
Crbodi ment - AF TS PRFRR TG Bitpant AEAstor e 01 b AR RIS TR oA
i splayun £08n S BE Y o R R 2R REE evanpl ¢ of
it Shown PRAEEEEARYR " 2 L 0 GO o agr am show ng a vi deo. di <pl ays

unit _according { o {fig, ergydneBRILERRhoObrbaRR ASRRnd MUENLi 0N 1 B MAY

2004 Fig 5 is a bloc gfam showi ng a video display unit according to the

third embodi gBRleRhdif Yy ASSU1AMNCENG | 8F the present invention) is a

video display ﬁnit according to said 8th or 9th invention

characterized ﬁy said instruction memory storing an

execution instﬁuctions within at least one period of pixel

clock, and aaidéinstruction 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 fo# one pixel.

A 1llth ihvention 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 chaéacterized by each of said video processing
units having'anjOperational 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 %ay, by storing temporarily the arithmetic
operational reéult, it has become possible to selectgthe

arithmetic opefational result as an arithmetic unit input

-~ 16 -



Fig 6 is block diagram show ng a video display unit according to the forth
enbodi nent of the present enbodinent; Fig 7 is a~bl ock diagran1shpFAﬂg azmM
vi deo processing unit in the video display unit according to the To K
enbodi nent; Fig 6 is diagram showi ng an exanple of an instruction
execution in ani instruction sequencer of the video display unit shown in
ig 6; Fig 9 is'a diagram showi ng anot her exanple of an instruction
execution in an execution sequencer of the video display unit sHown in Fig

6 Fig 10 ig achl, gpeg@%g P dhe ﬁ&gcdéggiéysanghataﬁsefdkaadtsoo@ fifth

enbodi nent |nvent|on I'a ran1shomnn

i apl ay uni A LERREEIFBPPSRERTHE, fih e Bonkatiet by e hE Wi o o am
showi ng a video digs g@e&lgﬂ}‘;‘?n@fggr »fngP EE%Ee?l'tXtﬁvgﬁﬂQi Jrent of t he

present invention; anot her I'lagram show ng a vi deo display

uni t accord&ggr&gsg faipy | %oem%m of | théfprégént! szﬁkseﬁtaap §h<aw ng

an exanpl e ay unit ‘according to a prior art

bl ock di agre%%&l %ﬂ%ﬁ @ﬁ%@%‘%b;gj&ﬂ élig; Hile b?; Y4 1% ébgﬁ@l uni t

according to a prior IS a gran1shomnng a

vi deo out pUt yyBREGLHC YRt 2dH Gl M&gd&aéﬂee b6 'iﬁ‘é%nfaft'f%rm

(1'$) is a diagram show ng a pan-scan rocess In igit
broadcaSt'”Qri%ﬁﬁbvﬁéck'ouhput data from each of said v1deo 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 17 i a detail ed bl ock diagramof another video processing unit in.a

vi deo display unit according to a prior art. (Description off’ tﬁe% MAY 2004
Nuneral s) 100 system control neans 101 video decoding neans i 10 ermz
menory 103 display timng generation nmeans 104 nmenory control means 105
out put buffer neans 106 video processing unit 106A, 10B vi deo processing
unit i 107 instruction sequencer 108 input and output buffer nmeans 109,
110" output selection neans 117. wite back means 112 input and out put

buffer neans 106 | ec 6 i td i & et
arithmetic unit B]Fﬂig §%1%6ﬁk/ﬁ$kr2r§%§&i%%4g?ggiﬁsl? g? ?lfcli‘gal%% (1)%%,;18;? 2

swi tching NEaB8raifetLy thbetREFY SMEASiment of the present invention;

Fig 6 is a block diagram showing a video display ﬁnit
according to thé forth embodiment of the present embodimgnt;

Fig 7 is aiiblock diagram showing a video processing unit
in the video diéplay'unit according to the forth embodiment;

Fig B is a: diagram showing an example of an instrucﬁtion
execution in an@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 th% fifth embodiment of the present invenﬁion;

Figll is éa diagram showing an example of an ingtrudtion
execution in an iinstruction sequencer of a video display:unit
according to tﬁe fifth embodiment;

Fig 12 1@ a block diagram showing a video di8play;unit
according to th? sixth embodiment of the preseht invenﬁion;

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 aécording 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_



1071, 1174 instruction nmenory 1072 instruction execution control neans

1073, 1073A, 10738 instruction decoder neans 1074 executabl e instn?gtﬂiy 2004
nunber swi tching nmeans 110$ di splay data readout neans Best Mode

carrying out the Invention The node for carrying out the present invention
wi |l be described referring to the drawings in the followng. (The first
enbodi nent) One enbodi nent of a video display unit according to the

present invention will be descrlbed referring to Figs 1 and 2 in the
following. In Fig contr I vi_ deo odi.n part 101
a frame nenory 102El 19 fﬂ%/ i)%g]yl?i ﬁi % ﬁé}gg’%&ﬁ aﬁ’s c%% ‘%Fl%éﬁ nnory
control neans 1Q d an buff ?nha e~a.simlar structure
as a corresfBRE: %EF ??% 03? ?h CEPAYERT enbodi nent i s

ZPgﬁéi‘g?LSdﬁLi f‘f{' hﬂ% Flgiyla“%;%ia%‘é%%@ﬂs?%#?% %s‘far“uﬁ%éﬁe“ g out
t .t 10

2yntﬁfoﬁ¥2|ﬁﬁ%Fg&gﬂémb%k%ﬁk@ﬂﬁ%k:25§g$é59££é9eggﬁégsaagga?z be |nputted to
an_arlthnetlc_unltqgigfﬁ ?%r ca ry| eﬁn ?Eb&h@ﬁg éﬂﬂéflé &%bleast

arithmetic unit B g olt~.”"an ar| hnetic opera Iq%F
it .
i spl oy dat BLOSHR N BEIPERCR it iSmIR RRAT SoLBEARRPER 0 ik d ol

operatlonalagagult and an output swi t chi ng

(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 —



means 1065. The data sel ection neans 1061 is provided with a function for
controlling the data read out of the output buffer nmeans 105 in ag\?m%m
with a horizontal up-scaled i ratio. This can be inplenented by h :

for exanple, an eight bit added to give a fixed value an increnment for

each pixel clock, an4 by applying a carry of the adder for read-out i
trigger of the next pixel data. In this ease, the-horizontal up-scaled

ratio can be i designated by diving the fixed value an increnent, and the

i eight bit adde$ f)b'%?mr sti:%x“tfl']l ed as an arithnetic processing
coefficient for the horizontal up-scaling’ process, ; The aridmetic unit

A (1062) and the aibé?”ebh%péﬁ@ tawi%)&(r%@%)ﬂ%% yout the follow ng equations

respectively. The arTthme unit - (the operational result) =a

X A+B~ XB+C 1 MAY gé% T%B_q:rei t}:%’@{aiufeéﬁ% B (1063) : (the operational

reult ) =r xD+(1l-r wherern and E represent video data sel

cted by the data f@?gtéi gg?%?n%h%?% ti/gﬁemﬁgl@g_.&etel y, then are video

data out putted from er e Keans video data which is the-

arithmetic operati ﬁ@?ﬁo@?‘@%ﬂ&g}g"e%’%&ﬂ&tég“@@éi Hééaﬁ!a e arithnetic

units A(1062) and

1073, 1073A, 1073B instruction decoder means
1074 exkcutable instruction number switching mjeans

1108 di;aplay data read-out means

Begt Mode for c_ﬁarrying out the Invention

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

(The first embodiment)

One embociiment of a video display unit according tc? the
present invent:ij!on will be described referring to Figs 1 and
2 in the follov_}ing.

| In Fig 14 a gystem control part 100, a video decc:)ding
part 101, a fre%zne memory 102, a display timing generaf'tion
means 103, a mefinory control means 104, and an output befer
means 105 have a similar structure as a corres;:ondian 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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data for background color or the like, video data of th~ OSD or the i ke

and video data.selected by the data selection neans 1061 fronlfix ﬁhtgmﬁ4
data (for exanple zero) or the like to enable outputs Fof speC|f|c val

And nand /3are coefficients fcr carrying out an arithnmetic operation with

I'1; particular weighting (filter processing) for video input data A and B
selected by the data selection neans 1061; for exanple, arithnetic
coefficients when processing for he horizontal up-scaling as already

arithm t o PebERE honds L5y SRRHIGHERLRY D FHY Bigkt BEBAKCRhUCR P! X
-"S?BE%CE ﬁB?ﬁ“@%ﬁh' Roata 44 BRCHRER B 6“’“ eéﬁl@%t%é‘-ta%ﬁi%{éé’éf%g?df°r
ﬁﬁggﬁt f’eﬁ'hawﬁwr I e %ﬂfﬂﬁ%“-%ﬁ %%?%PE‘ SELLERRCIb e bR, © h
éLfEsz. te L{?ﬁeg ééﬁ%x&fﬁg %ﬁ?ﬁbﬁ%@'g?‘?g?%%ﬁegg LEREE RHE SO0 e
conpri ses tH89%§§|§§Fn§g%ﬁPh Sf hﬁf ruc ?%%Enéﬁggf gyi stor%@ggﬁ
control ;. iﬁﬂgpﬁ%‘ogg g{ja_fig%yl%'tﬁz“@fﬂ'ée 1d‘d¥“fd¥‘dcé?nﬁdo}}r:érﬁyt£'@or1ng

arithnetic uni e instruction execul
the arithmetic pperatlonal result, and an output switching

means 1065. .

The data%selection means 1061 is provided with a
function for c&ntrolling the data read out of the output
buffer means 1d5 in accordance with a horizontal up—scaled
ratio. ThlE cdn be implemented by having, for example, an
eight bit addem 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 arlthetlc unit A (1062) and the arithmetic unit
B (1083) carryrout the following equations respectively.

The aritl%g.metic unit A (1062): (the operational result)
=@ XA+ XB+C |
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control neans 1072 controls a plurality of the instruction read--outs  ___
wi thin one period of the pixel clock, and the instruction decder gemg .
1073 decodes the instructions; read f out of the instruction ne y 73”"4
and controls data inputted to the arithnmetic units 1062 and 1063 by using
the data selection nean 105 [sicj. The instructions select coefficient
values [rand $ and input data AF B and C for the arithnmetic unit A 1062,
select coefficient value rand the input data D and E for the |~
arithnmetic unit!, e desi te WA & henQub Pibngicfediithetic
unity should go (i’ﬁ?&o%%gjﬁ on on \‘ﬁ/ﬂg?:eﬁt(he r@s’ulret Q'i s&#?t %‘eﬂsfin: et Eer
writing inta+Renfepl uile 1064 or witing into the output swtching
means 1065). 7]I-Enstrﬁct r?tL)gn menory 1071 stores 6 instructions an~1 the

i nstruction e$CU“@£@f@fﬁfz@,‘ ngér,'sbgj&i@ﬂ% $e8bht! ideo’ @RERI dé VEL V@Y

synchroni zing to t pr xel ‘'c kK and Control's the instructio. exe¢ution for

one line. T ' tyi d €l ih !
operation b?s’rg?gfé?ﬁgr%:f%lﬁ%f%‘g‘%%ﬁll:l%g@mﬂgg%f?ﬁcgié?gg 5(61?{; %Ie*naf?le

syst em cont qly0PARs A 100k SRELEA! Promifl SR BiEEel: haRBC1DE NA1A6S.

More concretée y the Ication system control par t he

Tt sk, V3SR, 163663681 hig i b s ApGL ki el o
in the past by tlﬁe 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 se}lected 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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processing unit! 106 and the instruction sequencer 107 generate the output
data for one line by utilizing this part i of data. The part of tHhe MAY 2M04
operations until reading out the display data to the output buffer neans
105 is the sane as r 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

di spl ayed is expanded twice in the horizontal and vertical i directions.
In~this case, the output buffer means 105 holds the data for two |ines

wher e decodg, vi ﬁgﬁﬁp%%%%{"%ﬁ%g%“y%ﬁ N d 3T% Irﬁglrc\;uilxg.%s gbgz%ﬁam'

an exanpl e I'C $ a viadeo processing 1 n according to a

prior art, liﬁ%bng a%doiabg‘{r%r%ﬁ]eggﬁ]@? E.ﬁ%?l%—zngnghfaeoper ational clock of the

video procéesstrig uni TN ctron's quencef, six tinmes as fast as
oo o (g EnafPicLIoh ehony sy benaPUSlogmnITE
Srcooer potBRAIRIE FS! ARSI AGAB SNy hf/bugBlt e 0
e e Rt B 008 ot heves; L ook ot apitin
I, nstifucti agntyolnmedds? lﬁ)ellf%rﬂi}:d‘fsa'hs piifdality of the instruction
read—outs withiTin one period of the pixel clock, and the
instruction dec;&)der means 1073 decodes the instructionsread
out of the instf}uction memory 1071 and controls data inpﬁtted
to the aritiruneﬁfic units 1062 and 1063 by using the dafta
selection mean% 105 [sic]. :
The insti:uctions select coefficient values @and B
and input data At, B and C for the arithmetic unit A 1062, sélect
coefficient valf.ue Y and the input data D and E for thé
arithmetic unit!. B 1063 and designate where the output oféeach
arithmetic uniqé. should go (information on where the refasult
is written in: j‘:whether writing into the resister file§1064
or writing intcj% the output switching meansl 1065). |
Instruct;i.on memory 1071 stores 6 instructions anéi the
instruction exé;cution control means 1072 reads out .th?is
repetitively bjﬂ synchronizing to the pixel clock and cont;:rols
the instructiofl execution for one line.

The modef constructed as mentioned above is described

in operation bj} referring to the Fig 2.
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sel ects the horizontal two pixel data of the first line of the decode
vide4 (video) and the coefficient value data, and carries out th

mul tiplication and addition processes using the sane data. khe aﬁ:i& A 12804
operational result is witten into the register file 1064. Thereby, the
hori zontal up-scaling procss of the first line (horizontal arithnmetic

. operation) is carried out. (2) instuction 2: The data sel ection neans 1061
sel ects the ho4zontal two Plxels of the second line and the coefficient

he-Sane. data. Tnd st bt e CHft PBESREROREET headft s ofA5ER e <! 10
(rcons - noft bBEe e BpeEREERL BRsogY, ap i i S
out (3) I nBUGLER o o 1SiC131 A4 36] £6HEEL AN TR LenaShaRley st St

file data wri | NStruc e ar |

operati onal m%ﬁﬁld' §odf rE?ﬂs  bigt gkt % £o d%e( Wi ?15‘3@%12?%#5 *Gl{)x&“@f%ror&md

carries out rTU|tIp catlon I'tion

vertical upgfgah e&%&i,blbz% L8l odéblb Bl fo10RRAAL! P Lo NRAG904 by
ata

the first lirée an e second |1 ne S carri ed out e arithmetic

coef {1 ci ent yaLugs;heAMdsH Aok R RS Mledrucel LV ogubhiea g7sel ecti on

means 1061 ave a coe cient Treglster and using the and netted in

line unit byohBpat8YEhe®EBRLE UatB it Be ggﬁeaﬁytﬁﬁiflﬂaemié Pte

resul t Itten into~t egi ste
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, six timés 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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(4) instruction slots 4-6 don't particularly Carr out instruction .. ..
executions. Operation here is described referring to Fig 2. For fﬁaﬁﬁge?ﬂ“’*
the arithnmetic operational result 2003 carrie out by the instructio

during the term 2001 (correspondilg to the data witten in the register
file 1064) is utilized in an arithnmetic processing 2004 at the instruction
1inthe term 2002 described ater. f The abbreviated marks utilized in Fig
2 are described below. HFLTO is lan abbreviation of Horizontal Filter O,

whi ch nean hori zontal ifil.t er._progessy fithe firsh |ine SHELTL is
an abbr evi aipgﬂ' ofg'hﬁoﬁfighﬂrﬁtlﬁ Rt % Wﬁ%%atnmse a;%m%%h? a"LIHt t%r
processi ng h hge S czi\rj_g | i'lne. VFLT is an abbreviation of a Verti.cal
Filter, whi tR0redfs™® "cal rocess'4ng. NOP is an abbreviation of No
Opera ion, filter ,P ~ which ans _npthing is processed. BLD BGis an
abbrevi ation of é{%&%ﬁfﬂ%ﬁ%g\%ﬁdg( background col or), meaning a

bl endi ng process \r/x]y __ﬁg%;%ﬁgﬁgg C lgorThE.nd%Qgi Heg@&t?ﬂo'l:\[)m%sl 180 Y 2004

is an abbreviatio , neani ng a nding process wih the

mmans. 1061 SSPELPs thRehatizontal sk Bt deig s, Yifs Sk A OF
| NSErUCti 0Ny Ba0gL BEAR VI HEE (W1 dMb | AP UlePcbBRETTbnkAEue data, and

T
]

carries out the Iimultiplication and addition processes u‘sing
the same data. L['he arithmetic operational result is written
into the regist,:%r file 1064. Thereby, the horizontal‘
up-scaling ﬁrocifsss of the first line (horizontal arithmetic
operation) is %arried out. |

(2) insti%uction 2: The data selection means 10:61
selects the hor.izontal 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#i-ult is passed through (feedback to the data

selection meam-:\r) . Thereby, the horizontal up—scaling‘

process (horizo}mt‘al arithmetic operation) of the second line
is carried outé |

(3) instk‘uction 3: The data selection means 1661
selects the register file data written into under the
instruction 1 Ef;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—scefling process (vertical arithmetic operation)
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whi ch becones a background color (held in the data selection neans 1061)

anc~ carries out an arithnetic operation. The arithnetic coefficienﬁ vﬂifa

r is generated froman effective disply termsignal of the decode vi go 2004
the data sel ection neans 1061. The arithnmetic operational result is passed

t hrough (f-eedback to the data sel ection neans),. Thereby, the data painted

out outside of the effective display area with a particular background

color is generated. The effective display tern1signa| |s a signal to

designate the, . video displ r o) e e tion
means 1061 Ys&@c&?‘ﬁ%eﬁhaﬁfﬁh%g%r%ﬁ%n% %e‘gﬁ t o ?ng?ﬁgt bggtlon 1
and the OS 4at n r F pldabd| b

a~bl ended (é?&éh#éﬁl %%%fgg%gh? ggggf |g?§§? fﬁﬁge E?he arllh%Ztlc

operati Ona'atlgf@.tswug{%gﬁ ﬁfgl ;gﬁlieem oh8KhBU0 éWE&*Ha% aeaperkdepehe be

out put t ed he 1'nstkuctions for one pixel (six

steps) are re exsctd@dinep t imekybbythe8 MAY
2004 synchr% dl’en%'e?%‘gé Lliléfn?bq{s P(')kgn& gs shom&llﬁﬁFl gﬁ% it;i ©

|nstruct|on e S e hs”?@ﬂs K2 arlile t:&be%%tlﬁﬁkﬁ.iéqu&e lire

can be gen e up-sc€al'ing process for the decode video can'be coped

w th by Chgﬂgﬁgghorzon?gféJEﬁéOBPPlStbQ tehq canigigyretic unit A For exanple,

the case o Up-scal ng process can be coped Wth b

executing only theshnsiLichéefon ABtd 226 a8nt BparidiLet 19 tark: Souts NOP
(no operation). '

instruction executions.

Operation here is described referring to Fig 2. | For
example, the arithmetic operational result 2003 carrieJ out
by the instruction 3 during the term 2001 (correspondiqg to
the data writteh in the register file 1064) is utiliz%d in
an arithmetic pr;::cessing 2004 at the instruction 1 in the ;:term
2002 described hater. E

The abbr%viated'marks utilized in Fig 2 are desclibed
below. HFLTO is flan abbreviation of Hoxjizontal Filter 0, which
means an horizo%tal filter processing of the first lihe..
HFLT1 ig an abbreviation of Horizontal Filter 1, which means
a horlzontal filter processing of the second line. VFﬂT is

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

filter processﬂng NOP is an abbreviation of No Operation,

|
which means nothlng is processed. BLD BG is an abbrev1?tlon
of Blend with Background (background color), meanlng|a

L
blending proceshs with background color. In addition, BLD OSD

— 26 -



On the other hand, Fig 3 is an exanple that realized the video procesing

of Fig 9 according to a prior art in a video display uxit of Fig 3 In the
foll owi ng description, two types of screens, the decode video (vid cﬁ MG 2004
the till picture data ark reduced into 1/2 in each of the horizontal and
vertical directions. At the time of vertical 1/2 down-scaling, air

I nterpol ation processing is carried ot by serial tw lines to generate

the data. In the same way as Fig 2, the pixel clock is 13.5 M1z and the

oper ational ,| ock r_vi.d rQ [ nj t | ructy quendr is
six tinmes aésfap gé%trﬁg&a% I'c %??é%%iéhrﬁae |h§§?%]@ﬁlgng i@%%f‘rag‘ﬁ]%ed I n
tJie instruction_se cekr:l | trolled as follows. Arithnetic unit
A (D) instBJé?FSﬁé %‘u"gﬁ %’L? g%r[rie%cao%n ‘ents as described in Fig 2. 1 8 MAY
2004 (3 ) instructjons 4-6i The e tLon contents are sane as

i nstructions 1-3, ‘bt Ef%‘?‘g“eet‘(fcstéﬁgﬁebdi fference that the data sel ection

e A0 selec Lk gl el S oo gt LS BicSEIIA gt

Arithmetic unit B _ ron | a selection _
TR o L L T T e R R T
(nel ! 0oL EnFEEAPRSbECY OF KESAELORRLELBRCTH SHY 4Bt iDudle
2: The dat awﬁfbﬁ%é@&ngg%ﬁaa?cqgg@ound 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 (Y
coefficient vaiue) . The arithmetic operational resulft is
written into th:ﬂe output switching means 1065 to be outpﬁtted
to the externai. monitor,
The inst_éructions for one pixel (six steps) are%

| T
described as the above and are executed repetitively by
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selects the register file 1064 witten in under the -instruction 6 o the
arithnetic unit A and the register ialue which becones backgroundiqp$my 004
(held in the data selection neans 1061) to parry out the operation. The
operational result is passed through. (4) inst*uction 3: 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: instruction 2
to carry out the operation. The arithnetic coefficient vae r i ener at ed

S
thi is 1~ aieerentrienEStie BLET oinceate Foi SR 4 R Y o
ol ect | on MREriBkIoRCEREEPE 1P SontEao et 0703 R EHEhY Piviged e 0ot ®
|t L1 O € R e TR B B Bt iRty TP o
ouLp! 4 eGebp e, SEkSHE RN Lty e LRSI LR P haigihgeysaTe Vi deo
O o0 AReFRREELRh L8 4 150 RLacssaine phawaln Fip it yene
{1, 00T 2L SREL HESEHE N Slofie, ShSbd g plselod sl igp it ond
arithmetic Hﬁiéﬁecuting onﬁy 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 scéeens, the decode video (video) and the ﬁiill

picture data aré 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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or the like against the pixel clock. For exanple, if they are inplenentedi
with a frequency higher than 81MHz, it is possible to dislay two still
pictures or videos easily in accordance with the configuration off ShMAY 2004
present invention. Though tike enbodinment of Fig 1 is inplenmented by
carrying out th filter arithnetic operation and a bl ending operation
separately by two arithnetic units, the present | invention is no*
particularly limted to that configuration. For exanple, itl nay be
i mpl emented with one arithpetjc I or with V%ﬂgetic
:tne

unj t a. pluralit f..ar

uni ts conbined tof?} Hé}ﬁftr“!l‘l’l%l%‘??t%rﬁe‘t i%h%rﬁ’f%‘:%’le&ﬁgtoiﬁerﬁﬁsggrt% o
mul tiplication and aqddition,prpcesses. as_descri i j
embodi nent 88 bRELHURELORS, fﬁﬁett&t %‘E‘&r& ?ﬁﬁsﬁéyo’g%%cléérﬁfﬁtlteég‘%%% \ﬁ%'f PRy
2004 In the above .nmentj oned enbodjpen he i tEYCT. . ize is
4IescribedQQ$q(ﬁe¥ﬁﬁ$kﬁ&éﬁ?aﬂﬁtfPEEC%ﬁF%cgg g?%?Ha%%%%PM|{§%%% %xels or
for one line.. And thoug the i Lment is described with a configuration
using a re&ﬁ%ﬁﬂmeq%qeék??$%%ﬁP§n$§g#énented without a register file if the
. instructions ark desj na%gd $9.43s fo use the arithmetic operational

reslixlt for everyrd EW@. F(Fﬁ&‘sé%ond enbodi ment) Anot her xenpl ary

enbodi nent of a viS??8%E§Eb%%i%ﬁ%;ﬁ?c%ﬁ£§Hdg¥é(géféb{{gﬁqmgahgvgaghon IS

described ref errf
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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The sane iunerals are applied for the sanme conponents 1 as Fig 1 @Me
descriptions are omtted for them i This nod is an exanple of a1 2004
display unit according to Caimb5. 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 from
the wite back neans 1066 to the frane nenory 10 in addition to read out

e displ ey dat 1oy e LERIE LY mhOP apla PRI, hbdnkeosL
T Som ety 45 SRS shork ESAbErRER b G 34 Ehe L0 fsEaten deo
o UL AT U R L e Ope MESSAUEoH | SRehRE s RaRc e
means. 1066 CRFA byoRaE TERA kg e ke PRl FRe R, Wiy ld heahd |
oout o e D SR PRRIE8 bRt kithaRl e ety
the frame menory Agzdggcgs?;ﬁeﬁegﬂa¥e, in the same video display unit as
shown in Fig 1, %: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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control neans 1b4 after the arithmetic operational result data for, one

life are witten in. If the witten back video is read out of the FianH%Y 2004
menory 102 as 4 still picture to be displayed, it beconmes 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 form as

a reduced still picture fitted into a programtable. (The thid enbodi nent)
Anot her exenpl ary enbodi nent of a video display unit according to the

e e IR AR A e g B PR
o e et L el b bt e
i e adifeEniitee Bitih s hbbntiih o e
E Ei Zeggzg, V‘?‘Eb?i?_n‘-a‘lé%gf‘a%?e?&rg%% cff ?ﬁle g?oc%%ﬁls_r tgi & ]_aay 8I '. &%?;ﬂ)iir%rrng on
descri bed V\#ﬂ'ﬁ%' |%%$e°§‘kf%§&*§§§‘?’§?ﬁ‘% rd;%géﬁgéto?dg?%ﬂ%ég%%léggsilfzg}:%uenit

106 and the,  0siuei 00 SPHUAREIGnEYES dd ad o WHd Gyl ALDERRRRLY the

nunber of eX¥& i
operational reshlt for every cycle.

(The secénd embodiment)

Another éxemplary embodiment of a video display hnit
according to théj present invention is described referri g to
Fig 4, next. ..

The same bumerals are applied for the game coﬁpo*ents
as Fig 1 and tde descriptions are omitted for them.

This mode is an example of a video display uniﬁ
according to Claim 5.

In this Figure, the write back means 1066 carrie% out
the control for writing back the output data from the
arithmetic unitjs A 1062 and B 1063, and the input and o@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 data!ifrom

the frame memoyxy 102.

|
Complyiny with the instruction of the instruction

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

ideo

which the aritﬂmetic results are written, the decode :
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I nstructions within one period of the pixel clock to cope with suﬂb ﬁ"ﬁ%ﬁ
The executabl e instruction nunber swi tching neans. 1074 is for sw tc g B4
the instruction nunber read out within one period of the pixel clock,
which is controlled by the system control part 1t0. In opera ion, the
system control part 100 sets the instruction nunber which is set in
advance into the executable instruction nunber sw tching neans 1074, on
switchinl the display clock |ased on the resolution information of the

decode vi de The i.nstructjon ' t :

repet i t?/i/eli%ttqre éffg ?%PF&?E@%?’%&%‘%%@E&#\% r‘qtrJE‘Létq;:]:cs)er{xl qﬁ%%ﬁ%é??gﬁat ed
by the executjon .instructkon nu r wi tching nean 1074. 1 8 MAY- 2004 The
a%ove ment i PHIY %#?Bnmﬁgﬁgsmﬁ'possi b?e to inplenment a video

prOsesSLng W L0U CRISLARAN, VHHL W, s S0E O S lgabopLay o ock
Comi ni ng e SR bR R ek HES PR Bptoiet dans MUAIE NS oBERLEY >
o e S S G s el e ) 8 s oty Sdice sroved
to implement, the, iMSiELCobABR ABAREY 10662 _'

The wr:i.te,iback means 1066 transfers the stored data to
the input and o{btput buffer means 108 in other cycles than
the display reaq?l—out. The system control part 100 controls
the transfer of %vriting to the frame memory 102 by the memory
control means 1;1)4 after the arithmetic operational result
data for one li:he are written in. |

If the w:éitten back video is read out of the frame
memory 102 as a} still picture to be displayed, it becbmes
possible to disj&play a plurality of reduced decode videos
arranged in ordéar, for example, a user interface screen can
be easily provié:led in such a form as a reduced still picture
fitted into a qirogram 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 same inumerals are applied for the same components

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

is an example d:if a video display unit according to Claj.m 6.
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little size only for one pixel, and the circuit scale can also be realized
wi t hout al nost changing froma conventional unit. The presnt iangbgﬂﬂfgmg
be descri bed based on the drawings illustrating the nodes as foll Y
forth enbodinment) Fig 6 is block diagram showi ng a video display ;unit of
the forth enbodi nent according to the present invention, and Fig 7 is a

| ock di agram showi ng the configuration ;of a video processing unit in the
video display unit. In Fig:-6~ the systemcontrol means 100, the video

g A o A8 AT B B A
Lo o2 UMM S5, el B SO SPPRELS, YR R 3 1P, VY
out put dat & MEGFRAHEraRaGaFhLPREBELARY: Burtly R LR LT Chon
compr | see, sraanbin sad Hil o7 7L IITYs SF Brobdskasid ShaRRRRLOR0lT 1
data | npui (g, Lo the B {IRASaMRE) £8550ARBH LAbob1obRe B WiGRg uni TS

depending on th% decode 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 switciing 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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and B 1063 for parrying out three operations to the pixel clock, a
register file 1064 which is an arithmetic operational result bu{ hewns
for storing tenporarily the arithmetic operational result, and tH

swi tching nmeans 1065. A displa* data read-out neans 1108 control s ‘t he
read-out of th data fromthe output buffer means 105; according to a

i orizontal up-scaled ratio. For exanple, it has an eight bit adder to give
the fixed val ue an mcremant | and applying a parry of the adder as a

trigger for readl,gg? u‘%ﬁé% nle.xtm%)(%gp tg?lrat\: Rgﬁegoﬂr?gq%fm .§ad- out

from the output fi-s case, orizo up-scal ed

mor ement, 3 ffr#%n A% *%%: £§sgbéﬁﬂgﬁﬁl@%?&&4@%%ﬁlf’lﬁan 5 hiret i ¢
I
pr Ofﬁsfhggﬁ?g‘?&h JCl(_gagtet ‘% gagéigﬁogﬁotc&elgo s%ﬁ%r&t}@ up-scaling process.

_ ¢essing units process two pixels at he
R . e e A
reans 1108 WU Sl fiant! L3kefERtoUs e be MRl diptden o ol o
g e L
video procgssifig u@éﬁn&ﬁ“ﬁgra{#ﬁrhhgnﬁouﬁ‘ﬂl@ QpLHfent espectivel y.

gpecifications For different display requirement

specifications @iepend:l.ng on the service providers. Aund it
is also possibl;L. 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 J_llusqlratz.ng the modes as follows.

(The fortLh embodiment)

Fig 6 is a block diagram showing a video display :um_t
of the forth em]{bodlment according to the present 1nven1;ion ¢
and Fig 7 is a l%lock diagram showing the configurationéof a
video processlrfg unit in the video display unit.

In Fig 6} the system control means 100, the v:l.deo
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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The arithnmetic unit A 1062:, (the arithrretic operational resilt )= a X At/ 9
X B+ C The arithnmetic unit B 1063:" (the arithnetic operatlonqlarn LZHB’[
=r XD+ (1- r) X E wherein A~, B, C, D and E are video data sel ected he
data sel ection pneans 1061 descri bed bel ow, and video data selected by th
data sel ection neans 1061 from video data outputted t hrough di spl.ay data
read--out means 1108 fromthe output buffer deans 105, video data as the
arithnetic; operational results processed in the past by the arlthnetlc

A 1062 and B, 1063, vi
3.”1123 data of atr]heTng95¢S'\éh e %tigsn%‘"f é‘%‘g\rl%lug9 gyl?&ec?rdls? %}FI ng the
out put of a%été:’eu% ‘gi#bﬁ’éf ZI' 39)5?1@3'1% zero) land the like. And and /9
a r

are coeffi @ i N oUt ‘operations with particular

wei ghting for th VI de %’&%ﬁ%&&% ﬂ)? t&ﬂdbiokﬂeg@?ab%a%@ ection

1 8 MAY 2D04 rrean exanple, "arit etic
ff t t
Gescri bed @it i FPB ALY ﬂ%“%a‘?’??b%‘ﬁ?bﬁff%'mé%@? 18
t th t Iy
(F:)ggfe?i l:iogn?{‘?% g%éh?@ atq g?ﬁgfa?r??n{‘)ﬁwd}glngfége@ﬁ% on #or ggalTrI\lpJ)'t?t dat a

D and £ sel ofhed Bﬁfocé*aslﬁét fnfg! 86hb2IsERAN A a1 BRbuA 1% g HaWlfaea | -

selection means; 1061 for selecting data inputted to the
arithmetic unit [descra.bed 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 mieans for storing temporarily the aritmetic
operational res'kult , and the output switching means 10é5.
A displa;i' data read~out means 1108 controls t:he?j
read-out of the;; data from the output buffer means 105
according to a f;lorizontal up-scaled ratio. For example, it
has an eight bi‘!l': adder to give the fixed value an increment
and applying a !;carry of the adder as a trigger for reeding
out the next pi:é:el data, thereby, controls the read-out from
the output buff}er means 105. In this case, the horizontal
up-gcaled ratio:. can be designated with the fixed value v{hich
may be given an increment, 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

twe pixels at {;-.he same time, and therefore, the above
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Eis outputted .s it is, if r =i, then Dis outputted as it 1is, and rf r=1
j2, then D and E are outputted as trans! i cent videos. The instrub@§i MAY 2004
sequencer 107 synchronizes to he timng of the diplay timng generation
means 103 and con role two video processing units 106A and 106B, which is
constricted fromthe follow ng three conponents. The instruction nenory
1071 stores the control information fore controlling the inputs and the
outputs off the arithmetic unit js A 1062 and B 1063, the instruction
executable control .neans 1072 .cont.cal s, a. |4 fedd S WHthin
read-outs WRIHIPHRR WNSHERY & é'tlé'i%?ef‘e’%?%gfz‘? %lﬁ% iﬂ'ét i nstruction decoder
means 1073 decodes t he.i nst Lon Snd NSty ShuitQh e Fhley
1071, and c,‘?ﬂﬁP&’Ee]theThgtgigﬁ%égt?égg%e%%ﬁ%net%c units A 1062and B
1063 for, they_dat el ect 1981 arikindiSild Wildr i ssiLet s the
coeffici entf%ra%ege%aaéﬁ‘geaégggr‘f;ﬁgs ?healrnput dat alt% B, and C for the

arithnetic %%?6?@%%,89;1%#%% $1d88 8k $£115¢ in it 2 06ACh hd Griffutvdithe rand

t he i nput he arrthmetic unit H 1063 with respect to the

vi deo pr ocrgi%'&gdugéédlggﬁ ?ﬁgal% . +hesS ReGHhRIthe Bpbrtesi el es -t he

ofitput ad S of each or: arithnmetic units (information to where the

results are %#fi‘ggmeif‘ghFﬁgﬁthbld%ggﬁbﬁﬁl%é heieaedsr file 1064 or

into the out neans Is to say, two video.

processing unitsqpre, CORGEA hafaattidarItiRetitutie £8 KIUBPANIS U6 i ons.
The instruction nenory 10/T store§ Six instructions, ’

of a video procefssing unit carry out the following equati:ons ‘

respectively. '

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

The aritl:[;metic unit B 1063: (the arithmetic
operational resiult) = ¥ XD+ (i-}Y ) XE |

wherein A'f, B, C, D and E are video data selected b;}' the
data selection ikmeans 1061 described below, and video cjiata
selected by thé: 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 (for

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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and the instruci# on executable control neans 1072 reads this i

repetitively, with two pixels in one period, and controls i the
i nstruction execution for one line. The outpt4t selection neans11
tenporarily stores two parts of data generated fromtwo video pr
units 106A and 106B, and elects the data so as to be outputted

alternatively one pixel by one pixel while synchronizing to the d
clc$ck. | A video display unit of the present node which is con

out

BoMAY 2004

ocessi ng

I spl ay
figured as

d i bed ab i j.hed i j f i | . av o
r?f st of galpangdo Zﬁﬁ{#l%@p-{ lr”Plaa° AL apf e FoF BlabRat, Satitiie e |
i Fgal® ferh i 70 tontr of & PSP |
gl)ﬂ? lr o ge?ﬁgé‘%éé:%”:r eratitS it Bt hgizbnta] fBLh8R1 Thl brbfeRkAE T
i 7l i 0
bL?Pe?yﬁeanéR%é% eepgggﬁébﬁ%??k ?ﬁgigﬁggggpéggggg%§8$8%i%g %ggiggéggz%68 as
wel | as the, i R§LL Cpa%lsgg\é%%%nlg% 43 1198 daha 1o genenBlendivy

out put data Tor oné FIne. € part of the operations unti r eadi

.di spl ay dag@ﬁ%@grcg%@g%wﬂ JGRAFL it [t WEES 4 Nalaks

a prior art?

ng out the
&g to

blending operaﬁion for video input data D and E selected by
the data selection means 1061, and for example, if Y= 0,/then
E is outputted ?s it is, if Y=1, then D is outputted as it
is, and if 1’=1?2, then D and E are outputted as translicent

videos.,

The inst%uction sequencer 107 synchronizes to #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 follo&ing three components.

The inat&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 instruction
read-outs within one period of the pixel clock, and the

instructixnxde&oder:means 1073 decodes the instructions 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&uction gelects the coefficient values oand

Bas well as tHe input data A, B, and C for the arithmetic
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the case where the input resolution as showm in Fig 16.(a) 1is 352 X240 is
described so as to be enlarged twice as large in the horizontal aqc& Y
vertical directions when displayed. In this case, the output buffe M&aé@ﬂ4
105 holds the data for sequential two |ines of the decode video fromthe
frame menory 102. Fig 8 shows an exanple where a video processing of Fig
15 according to ;a prior, art is inplenmented, where the pixel clock is 13.5
N Hz and the operating clock of the video processing unitl and the

| netruct | oot aRrcRd v EFck e e (B3 RIS tHT Lnpee

pixel i n RSB i o TR Ak ehipe T, ol 200D, JREH, Febpbly bih 0o

mgtgggtog : m\séla(?mvi ?g:ra%‘%%s%ﬁ%_tﬁﬁ%% R S four Ry L0 S
‘ Hinat6 Si shiBrt GARRBEBIEF Sl r T hrdthhaiing uhlEE

generates t processing unit; 11068

gone At 25 o fhfaploh 26 mBrEC khe HsUItIPIAre Wi drvin (Id: |Meethst! on 1

The data se I Oon- neans Sel'ects the horizontal two pixel data of the

first line "ﬁ’]’céi%%%i %ﬁEBthgi gga&@giggxie(f)il@qup Goeifive i e d@ty@fdat ato

carry out t I'r'cation™a tion processes using the sare data.
Ihe Sor s bedtPodelodige Ny B o oqap, ey prosasding [ Lom
register il d964re 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 repetitivelff, with two pixels in one period, and contjn:ols
the instructioni execution for one line. .
The output selection means 109 temporarily storesﬁi two
parts of data generated from two video processing units §106A

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

alternatively one pixel by one pixel while synchronizixig j:o
the display cléck. ;

A video ﬁisplay unit of the present mode whichgis
configured as c&escribed above is described in operatibn

referring to tl#e drawings.

| 5
First of E‘all, the system control means 100 controlg the
digplay unit pe#r line unit. More concretely, :Eollowincf; the
| f’
indication of tl’lne system control means 100, the memory co:iltrol

means 104 readé out the data to be displayed from the J:‘.rame
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(2) instruction 2: The data sel ection nmeans 1063 sel ects the horizgntal two
pi xel s of the second line and the coefficient vaid4ue data to carr@ﬁoh‘MYt 280
multiplication and addition processes using the sane data. The horizontal
two pixel data and the coefficient value are inputted fromthe data
read-out mans 1108 in the seine way as the instruction 1. The operational
results are passed through (feedback to the data sel ection neans). (3)
instruction 3: The data sel ection neans 1061 selects the register file

of the | nsMARATS U2 R HRE PP Rs JIFtH Bl He3Bek FRSpRLL O el coul!
Lt ol Bl Sdo0dh han, BReRag RbEuGRl ISR g alpgrerati on by
oper i onal, cac(LeL SRt akiEed 387, Bl il Ik Yo M dplde el o1 19
S Wit ten OHREE (FREE e i it BRER Be e FRBrARSRE S8FiL DT
ALY, o a5 L IR B0 B PR ok 185 (1
0L A A A R e SR PSSR g Shel BRI <
data sel ection  eans,d084né Oidfat" ¥e8HluToAPEEAENSNm The FalY UgmRE)C

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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coefficient value r is generated fromthe effective display termsignal of
the decode video in the data selection neans 1061. The operati 'Héﬁ?ﬁh‘

i s passed through (feedback to the data selection neans). Ther [)@

data to paint out the area outside the effective display with a particul ar
background color is generated. (2) instruction 2: The data sel ecti on neans

1061 selects the operational result of the instruction 1 and the OSD data
to carry out a blending process. The OSD data has a blending vale with the

vi deo data ‘gevfmiggﬁpgh%s%rﬁ% Wekne HULLRS i %ﬁ%eié’%hésﬂ‘i’é' iR Nt o

t he out put neans out putt o the external nonit 1
8 MAY 2U04 tii f t
xecut Lon AREPERRLpE) RS 13&'%?4&%%%% e GBEs GE (1 20FL) | BTYRTE ﬁ2_
two video pr ocess qé‘ﬁé’?l%fi ,106B is inputted to the out put

sel ecti on neans; ed and outputted alternately by

h 4 tot | = t | tioh
synchroni zing to (ggtar;ge% el M erfgnanghelibl ebidon metidulger! ecti o

means 109 Iatches i deo “processing unit A and vi

processi ng 6 t Y I tyt tde
| at ch data % gQ éh%rfégggé‘?’?\‘g%&n:tﬁ% g’erﬁsgoa?Jtt%\tﬁtht gjdwéfltﬁsﬁ ord?%?/\ed by

outputting {Re d 848 viABbVi(J2aeB)0aRsSithe Woids FiQARM talmidalaa alo one

pi xel . As descraj bed above, the instruction execution control rmeans 1072
carries outghppyrdipt lt%%m(x‘ftipﬂeaﬁiohema idddse don ProewREREORLZhGLKS t he

pi xel clock, and can generp\te Tid
same data. The lgxorlzontal 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 10‘61
selects the horizontal two pixels of the second line and the
coefficient value data to carry out the mult:.pl:.catlon and

. addition procesltses 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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| data for one line by operating the two video processing u iits . The
up-scaling processing for the decode video can be coped f with bysgh ?

the instructions 1-3 in the arithnetic unit A For exanple the cagmazﬁ’ﬂ’r
hori zontal up-scaling process can be coped with by executing the

Instruction 1 only and by allowing instruction 2-6 to be NOP (no :
operation). On the other hand, in Fig 9, an exanple is shown hich has
realized a video processing of Fig 15 according to a prior art in the

égiﬁge%?w %{%éwg?ﬂgﬁﬁﬂ?hgaée. bRLecg ek mBtmp A e S8 eecr bed

h : | )

r espect i Zre? = b:?%rer'l{:‘h%e%ftﬁég f%§eﬁ@8§¥?§mﬁe@%%3f%‘h€§ﬂﬁ%,‘Sfth*eﬂ_ﬁzf ais

’nes. I n HEFE y'cuﬁsf” 4L R Y, She b atfonabged it iRtk 11

whil e the qﬁg: é?$ g %%t%L Egievﬁ% processing units |~ 106A and 106B
u

a&wel | as t equencer i set three tinmes as East as that,

aner 5077 4T A, AL EO5LE 0L ey NEabiy et e
| nstructi onfyde fod 16nSaRBLGRELEN ph: A ARRnIped 10 Fig 8.
Arlthmetﬁc unit B: |
(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 particuiar
background colér ig generated. |
(2) inst%uction 2: The data selection means 1061
selects the ope&atlonal result of the instruction 1 and the
0SD data to carpy out a blending process. The 0SD data 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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(3) instructions 4-6: The executable contents are~isane |: as the
instructions 1-3, but are different in the point (that E the still4gi PIAY" 2004
data are selected as the arithnetic 1. operational data fromthat data

sel ection neans 1061. Arithnetic unit B: i (1) instruction 1: The data

sel ection neans 1f61 selects the register file 1064 witten in under the
instruction 3 o the arithnmetic unit A and the register "value | E (held in
the d4ta sel ection rreans 1061) to carry out h!an operation. Th operati onal

Eez%é 'ﬂztﬁ”;éf e 0n i uteieid flon HFEPE -6 B Y BRSO IORNS G T
A dth |

which vl %%%%%@ﬂb%é%#&l@%&a A L Nt n® SePect fon. aeans.

1061) to carry Outrh%h o%}gc[‘g} S&pec@@ea ﬂﬂﬁa&éjlg6§hls @uhbs' i3S SRALHRA iy ough.

(5) instruction 3: I on neans ects the register file

st ruct i ord L35 Eed A e AR B0 R S8R LR RSP O g el 11

selection means; 109 and selected and outputted alternately

by eynchronizin;q to the pixel clock. More concretely,/ the
output eelectio:h means 109 latches data from the video

processing unit! 106A and video processing unit 106B a 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 ingtructions 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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value r is generated fromthe effective display termsignal of the decode
video (video) in the data selection neans 1061, and this is sel eitae(MAYT%M
operational result is passed through. (6) instruction 4: The dat

sel ection neans 1061 selects the operational result of the instruction 3
and the OSD data to carry out an operation. The operational result is
witten into the output switching neans 1065 to be outputted to the
external nonitor. As described above, the same video display unit as shown

Fig 6 t h t f th
{Re L?deocg? execudga x. S r%&ﬁiggaeggiFbgyAEE§r53§SC§§ 3§%ESF entWI
nbodi t t |
e T o iR g VRS T B A R "y
SSi i ze c 0 A ni fyin
Ehe contrgl StHRR of tﬂgrgﬁﬁéé 8%386&?%#%§§r10 on jﬁ[ﬁ??ncreggegof %/heg
[ It | t | d b f it
Smfheosﬁf%%éé%ﬁ% Rt LR R s DA
gai ned. Even in 258 the video resolution increased, the simlar video
proce55|rm]§%ﬁp%% %%%I YR41HPCFAcr easing the number of the video,

Peoessary t o cope 1 PR ek JA8p g o EpbEtaEL gt e TR2oRER ROGEM O
P e om niag WHEEd S R LY o b RhPYIH pirbteis iifeflindd0 {hat
106A and 106B aslwell as 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) 1nstﬁuctlons 1-3: The same contents as descﬁlbed
in Fig 8. '
(3)instﬂhction54-6' The executable contents are|same
as the 1nstruct}ons 1-3, but are different in the pomnt}that
the still plctdre data are selected as the arlthmetld
operational da@a from that data selection means 1061.I
Arithmet@c unit B:
(1) instiuctién 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. Th¢ operational result is written into the

register filelbﬁd.
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In designing an LSI, it is easier for the.developer to wuse the seine-
circuits in parallel than to design totally new circuits. ThoughﬂBrMAVu?n4
above descri bed enbodi ment, two video processing units are described, t g
present invention doesn't limt the nunber particularly. And though in Fig
6, a filter operation and bl ending operation are separately carried out

by two arithnetic units, the present invention doesn't limt the
configuration in particular to inplenent it. For exanple it may be

i gur at artioular to inplement it. For example it mybe .
o hreti cuni ts. (A)VRRSSSOFCRRD it ¢ T 4 FaraPELoll WlafePaded 'Y Phg
th l'tiplicati d_additi | kol t b
mont i oned RARAGHE H85 BROLECBNEE B 10R JEAnea it el b o7

. dnth b N4 : | o BNE ] | [
Gescr bod APHEITELON Gt thEror HICLITNs . BMEpbTS S ko RBIE 1h &

si ze of a plural ity 9fBLARLSCAE bhok@iouie ddis: (KeldeiAbeng deghi oned

node, it is r aving a configuration using a register file
which is an erat Lbnal e byt f er ' i [ ment ed
! . rEAt A ¢ FROLOR, | "Bhe
wi t hout haV? ec§i9€gﬁg§gé ??Fg)r#gt%g‘l s?ﬁhc?#%n (%re designated so that
t he operatign . ' d:fo { The fifth enbodinment) Fig
10 is a bl o%%ggéﬁ%isk%\%ﬂﬁg égypgg%(\eg g%ﬂa@'}%n'l t according to the fifth
embodi nent of the gnesenf ipuaRd % THE R42€5086188026h RRnsS 19T as the
above node ii the ,
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 passed

through.

(6) instruction 4: The data selection means 1661
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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poi nt where one instruction sequencer controls a plurality of video
processing units in the sanme way as in Fig 6 but different in the, point
where the instruction decoder of the instruction sequencer is prdLBdeYf&m4
each video processing wunit. The same nunerals are applied for the sane
conponents as Fig 6, of which descriptions are omtted. The present node is
an exanple of a video display unit according to ClainB. | B MAY 2004 The

i nstructi on decoder neans 1073A and 1073B have the sane function as that

f the'instructi decod 107 in_Fi . Fh i '
merory 1178 e de RESERAT FACEPUBHToRsU PR Pke, oEadtIRLbY PR
i nst ti 1071 i.n, Fig. 6, .t | i ff, 4 int wh t
net ruct | oAl v FeakiEas kY PREvAmiE the iRt o he
I nst ti ti t.r.0l. t ti 110
temporari Iy st or ety T Ate handLlaprboit pfeLhg! ViRcEPans
Cynchr oni PP SEPTHB8 T BbPadRer oae TStoeish o G E Bale 18 | 1
h q : - bed - 4 . . Ci
Fef orri ng. (SPRHECH Sl rEnd Ry RAYECACEAHE i ar sedn RBER, WCRLUEAAARAL ! On
: . . C “ . . . el
ook s 198 WA Bl A TR0 e pRoBlIye Ol Ao R P
I nst ti I 80 ' f ast that, which is 40.5 MHz.
%RZ {ﬁgtiﬁg?fﬁﬁgggggéPzgﬁ 9%% thnﬁéaﬁ: 10?2 rgzds gut rgget:fively t he

instructions on Ok t0 Sth A 635 OfidéS 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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I nstruction nenory 1174 with one period of two pixels! At this tine,. ..

I nstructions given to the instruction decoder neans 1073A and 10’(?8BW2UU4
staggered as shown in Fig 11. That 1is to say, in accordance with th

timng of the instruction 1$ MAY 2004 1 of the instrucftion decoder neans
1073A, the instruction 4 is given to theinstruction decoder neans '1073B.
Those twd instruction decoder neans 1073A and 1073B control the

dat af sel ecti on nmeans 1061 and the arithnetic units A1062 and B 1063t for

the corresngndi ng, videe, Br AG9RS ReeMrch 1H9PAANGIGAR1AgsPRS!ively. The

instructio same as 1n e above nentioned”forth npde, of

whi ch descrwlgéa?géy &fld Bﬁdﬁltg.ojrﬂlj rgdhéﬁ]é&)eere?é | @Gk r {68y indaha 1S

shown in BL arithnmetic un e operational result data of
the vido pr | Lhed! %gt]lﬂ)%@é%ﬁé’% U R PR S her

al ternat el yﬁg‘g&rée@%%\g\f/éﬁéégw‘gé%or I ngly, the out pusf sel ect iyg4 rreaﬁs 110
doesn't ne o] h as the one used in the forth node but may
be only seﬁg?%f%giaé fie_ %gtegf;ég%y synchroni zing to the pixel cl ock. As
described above., 3GCQH Mhdv MhPLGNSD elBainefie, tHE! fuatioRtgeGencer
can control a plurality of vide processing unit, and a variety of display

processi 10 fidflofg 14 SdE el hatiloP el 26081 bEURS Tk dI@MEatit n the

forth nod initg e instructions. In the present node, two video

pr ocessi ng i tise H&riQEIHIOED dile e PLASEAULIHY U ifikIOPTY tedd M t

the n er
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 sojthat
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 inven#ion.
The present embodiment ig same as the above mode J.n the
point where one instruction sequencer controls a plur#lity
of video procegsing units in the Bame way as in Fig 6} but
different in the point where the instruction decoder o% the
instruction sequencer is provided for each video proce%sing
~unit. The same numerals are appliéd for the same compoﬁents
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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parti cul ar| y. And in an exanple of Fig 11, the configuration is ‘
I npl emented by carrying out a filter operation anda bl ending ope1§t MAY 204

separately by two arithnetic units, but - 48 | 18 MAY 20fl 4 the present
i nvention doesn't limt the configuration' particularly. for exanple, one
arithnmetic unit may be used i for the inplenmentation, or a plurality of

units may al o be conbined. The arithnetic unit is not limted to the
multiplication and addition processes but may be the one t hich carries out

o e o118t PR o WEEABEGIRER OS8R

menory i s described as having SIrze o

provi ded wi L3 Eaeo@hod BLURLEIYe Andi el Qle [0 SBSALL ASant 151"

t he above ne hé confrguration’is as using a

oo e 4R 6, eRaPEral KBSk bty 74 RSz el O

realized wt hal vi _ I NStr Ions are

e Bt o0 FRgkTkRichal3h L SRRESAPTAL SRS UlodoeS haeis 0t

di'spl ay uni {305 Y N9t P (e fbxLi MenY pbiAtPHREE8 two instructions
are read out at the sarﬁe time by the control of the instruction
execution control means 1072, The output selection means 110
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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invention, and tFig 13 is a bl ock di agram show ng anot her. exanple in.the
danme way. The sanme nunerals are applied for the sane conpona~ nt gs !? 04
Figs 6 and 11, of which descriptions are omtted, The present nod “ é@
exanple of a video display unit according to Caim11l. i The wit back
means 111 controls the output data to be witten back fromthe arithnetic
units A 1062 and B]: 063, 1 8 MAY 2004 and the input aknd output buffer
means 112 is equipped iith the function of witing the data WW|tten back

ﬁgaéllhﬁgr IoLte t‘%ﬁqélé;gl ay ﬁtiﬁ ré‘#ﬁd %é@r%nn%e%ﬁ/&o% nfJ"a"CI]IEh 9%04[ I ons

of the |nstiycg ggugﬁgelns ?‘Ectﬁ%neccfec%c{lgnﬂvrﬂrlégng ghggﬁans 111 as an

address the op fonal results are wi ows the

Ut or means. 112. Wﬂ%’%d.ﬂ L gﬁsceeflﬁﬂ%ﬁd&%ééfzmbgég 307 R le s
GoTeLt| o o 61 dnd BEc L S LS PO B ey Pf%é'h&%are Ddker at ed
at the SamaAI%ed Irﬁ:{ Bei’(?@’ fdﬁ.otﬂbx@é)rrésﬁbﬂﬁkﬁg @dég%ﬂ;é@sﬂﬁ?% J.t% Fig

13, as descri
106A and 106B, 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, accordlng 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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fifth node, pixels are generated fromthe two video processing units one
by oie alternately by sifting the execution instructions by one pi%g 'HAY M4
uratf' ons The difference of. those exanples of configurations ~ doesn't "
directly relate to the witing operation the present ~ node is enphasizing
on, therefore, the detailed operational descriptions ae omtted. In
operation, when the wite back nmeans 111 is selected fromthe instruction
decoder neans 1073, the output dto of the arithnmetic 4units A 1062 or B

o ve back RS BEEbpriY Bilbndlbd Wolth -6 DEGTRRRS, Rbhe R MRAE0! T
oper at i onal PPECAFLIARIYY ofot GE8phe. bBE BLIPLASHIE it paVehf cineror
i L A N SR
?jinfglr?gcg [S)f’ar aI:f'l ty of red@#@%@%ﬁl deos i 2 ar rg?aggeﬁﬁ :: ?};kgtghet iulsler
A e e e R e e S R e

processi Nng @Rkt$ed" But ;?ﬁ%lb%liﬁﬂﬁeﬂi@ cﬁé&fﬁ@_‘{:‘)hgven i on doesn imts

the number particularl nd 1n an exanp g 7, the configuration is
i npl enented by carfryiche #8bva fdntfoned mode, the instruction memory is

described as ha?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¢ording to the sixth mode of the prese}:'ﬁt

invention, and IFig 13 is a block diagré\m showing another
example in the iigame way. The same numerals are applie : for
the game compone?nts ag in Figs 6 and 11, of which descripi};ions
are omitted.

The pre;eént mode is an example of a video display}éunit
according to Cléaim 11. |

|
The write 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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operation and a bl endi ng operation separately by the two arithnetl # k? 2004
but the present invention doesn't |limt the configuration particular 9“

For exanple, it can be inplenented with one arithnetic unit, or a

plurality of arithmetic units may be conbi ned. The arithmetic units are

not limted only to the nultiplication and addition processes but may be

the ones carrying out other operational processes. In the above nmentioned
node, the instruction nenory is described as having a size of two pixels

E/Kﬁ( I2E)4rr?% ?ngéﬁ\é:?g’?%%nehglngggbg{&alﬂﬁe ccl)‘%lf | gurat : oh |f(i %E%esvdr?% El}lsé_sf
these” nst %hgc%gendsi S*#J%l@{f J #Sé“ﬁ}srel‘%ﬁé“o%ae@ﬁt . B“.ff AL o
each cycle, )| ‘Ekciﬁean g. "](; £0RHUS \A%nte Sis £bl +&€adifg

8 ds ithhox
2L22$¥i32{f eaeh Splaynéﬁ%n %effgﬁgd Qﬁrge;@grg?eggftmare or
it can be cggstruc g@ﬁ@ﬁ%ﬁ?&i&ﬁ?at hard ware e entire or part of
functions of each jgans,@trGachons! B AR YN (dtRfuditidr ofo1 he

vi deo display unit’s In th present specification may beI

i mpl enent ed Bi ok ﬁﬂg%ﬂr%g{é&m %?ah%cﬂﬂeé’s iah ada&a@gttﬁecb%éﬁa@rb@ml cal

disc or recor ich can be fornmed and can utilized,
needl ess t Orégﬁlt's”afé Qﬁ.‘rz.i{“&d Efﬁltﬁ% alN@wiPERe ﬂ%@édéﬂ‘&e&&d@%ﬁde@ed
above. That I's to say pr esent

or the 11ke to pe written into the input and output buffer
means 112. . i
The diffe}rence between Figs 12 and 13 is the diffcjarent
generation tlming of the data outputted from the two leeo
processing uns.qs In Fig 12, as described in the forth 5node,
two pixels are éenerated at the same time for every two plxel
clocks. On the other hand, in Fig 13, as described 1h the
fifth mode, p:l.xéls are generated from the two video proce;ssn_ng
units one by o?e alternately by sifting the executlon
instructions b¥ one pixel.
The diff@rence of those examples of configurations
doesn’t direct]ii.y relate to the writing operation the prﬁasent
mode is emphas#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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|nvent|on coul d( be a programrecording nediumstoring a progranmtg Y lm4
I npl emrent by conputer the entire or part of functions of eath nea g% o?
each part in the above nentioned wunits. As the above description

di scl oses, the present invention can control the increase of the

devel opment cost and can provi4 a video display unit wth an excell ent
expansi on possibility. That is to say, according to a video display unit

04 the present invention, for different 1 R MAY 2004 specifications with

di splay requirenments depending on the service providers, each of the

functions can be i nThe s cleasdns UMICQﬁEhh@E&sCQﬁ@BtBi‘é@"’EE%aaEQ
I nstructions corresponding t each of the specification with display

requi r enent sthéndnpluti and Sutpess PUFEd:O ndBlLMEIE ihad Wdle O8k¥e 't&t le

sLze of the instruction nenory. | And in cafe the vi deo resolutio

i ncreased sutheadisplayarbaghodef,i MtheAnthé f‘@péﬁé@i@hagnrééﬁfﬁdéaizgofcﬂfXe' S
X system a video processing unit with a simlar 990 lanes ) syr

char act eri st bnedhi e agesit yttenligieriles shy tehCéeRerol nidihs lﬂgrﬁlﬁﬁtfﬁ&lé’i de
processing units operating in parallel. "In addition on, thereby,

tefftects are gheneti tng- ihetﬁﬁvﬁ@ﬁ@ﬁth@oftamélrﬂém&@ﬂldpbﬁﬁeﬁﬁ&%ﬁ}” due
° - control means 104.

If the videos 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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I necessity of manufacturing different types of circuits LSI for éseﬁﬁ\{ 2““1‘
requi red specification can be reduced. Availability it the |ndustr

descri bed above, according to the present i invention, nultipurpose
arithmetic units for carrying out at |east one operainn wi thin one period

of the pixel cloc and for generating display 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

cllock. vi 060 up/ d b 1S %W%o‘é%ﬁ%%a BBa, M eié%i'yé’s L Bl b g
process wi t goLags 080 ¢afBenEenl tagfler HCE RPN il choy 00Un NSSSSSATdndp.

provi de rca Crrcu reqU|re speC|f|ca RS

o Fuet oaeliik bEfePhd G bl £ EhddiothUERART onl &Pérh(%’f%r}a%es ol ay

I nstruction sequencer

speci fi cati 885?5 Lo8uNBY+RE04 Qﬁtﬂgﬁsa‘g] ghsﬁxl@‘ fﬂr_dgé%;ccﬂ S@'@ﬂe UN{ can

conpri si ng: rane menoryj st 5ri ng at a;

generation geang,hAmentad ! itk HAPLRY alt&yifter file.

In eithenI unit of the video digplay units described in

a

the present specs:l.flcatlon, 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 d[eE:cribed above. That is to say, the present
invention coulqi be a program recording medium storing a
program to impléement by computer the entire or part of
functions of ead!Fh means or of each part in the above mentioned
units.

As the a;bove description discloses, the presenf.
invention can tjg;ontrol the increase of the development cost
and can providé a video display unit with an excellent
expansioh poas:ébility. That is to say, according to a video

display unit o;L. the present invention, for different
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a nenory control neans for reading out display data fromsaid frame nenory
by synchroni zing to said display timng generation neans; an out p'uchﬁéfrmm
nmeans for tenporarily storing display data read out by said nmenory ol
means; an arithnmetic unit for for generating display data by carrying out

at | east one operation within one period of a pixel clock; a data sel ection
means for reading out display data fromsaid output buffer neans by

synchroni zing to the pixel 'clock and for selection data inputted to said

o corvon AR SR S e R R,
oL SYakb LA OSHEERS SRR e, £Rk SIS | O 350 500Gl N 0~
oty o hoatab 18" By Bofhedfided ldd hdlAREre dind "PRELERERTRKSCL | OF

control eas one Oor nore 1 nstructions w thin one

Dol 0 road oorEPHBPPRLREL L SheH S Hig ipd ERGACEn ERR beRpdagRy O

sai d read oWl or con a I nputte

Ui deo ai spl Syt ReREE? RS IR eRitbad o ML SRS RIL RN on

Tenory StOr gy CeGULESR GRSl W Ikt WildiRuc@io dRhoppe period of the

pi xel clocky "and sa uction execution means readihg out repetitively
sai d '”StYUCt'Onpgﬁfgﬁch.e5¥ﬂ§h095é6'széPuEﬂénpiéQin@f@ﬁged3su. vagleo
display unit according to Uaiml or 2 characterized by
for a high definition (the resolution exceeds 720 pixels X
480 lines ) syskem, a video processing unit with a siJilar
characteristic kan be easily implemented by increasind the
number of vided 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

nécessity of manufacturing different types of circuits LST)

for each required specification can be reduced.

Availablility :Lﬂ 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 synchron::i.zing to the display clock, video up/d?'wn
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"havi ng an operational result buffer nmeans for storing outputted d?%ﬁ
tenporarily fromsaid arithnetic unit and outputting to said data' MAY 2004
sel ection neans. 4. A video display unit according to either one of dains
1 to 3 characterised by having a wite back neans for witing back data
outputs fromsaid arithnetic unit to said output buffer neans and the
i nstruction sequencer controlling said wite back neans. 5. A video display
unit according to either one of Clains 1 to 4 characterised by said
i nstruction sequencer beiag pr ov

B

gf ||nstrucﬁ ’?%@I‘_:%‘El‘?_s r £ htfi %%fgg \é\né EB% Bi\émBhgglﬁngFg’%%%%w%ﬁ{/ gﬁgurr:)er
tifnpngfygéﬂ'é%q"?%%rh%' ”%ﬂﬁ?e e'ﬁf}mf o i 451 G5 Hhoadie Y cEBn s T o
o the ggraea%g;%#:%q 'Srh#dméf“ Mr%%ir&%%”%%%@%&f%iﬂzw?
gfgﬁf’;?rlgay P f'ﬁ@% 17 B Eaners) Bhg et HIF oote of et 5 FERHR: .°
Zggglfﬁeaé? f Sﬁﬁﬁépﬁ 1%$H§§%§?8§8§§|%ggghﬁngﬁg egcé%%%ﬁé‘&%splay |
cata o Ruleen g wiépiéyp%%% S Toruraiity of video
processing units; and an instruction sequencer for controlling said
plurality of vi deo

— B4 -



processing units and said output selection neans by utilizing processing
instructions corresponding to a desired display specification w4 Bi PAY 04
processing instructions corresponding to a plurality 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 sel ection nmeans for reading out display data by synchronizing to the
pi xel clock fromsaid output buffer nmeans and for selecting data to be
inputted to said arithnetic unit; ang said instruction sequencer includes
an instruction nenmory storing controld% fformation for controlling said
arithnmetic unit and said data selection neans, an instruction execution
control nqﬁﬁﬁngor reading out at |least one or nore instructions wthin one
period of the pixel clock, and an instruction decoder nmeans for
controlling data inputted to an arithnetic unit within said plurality of
video processing units by decoding the readout instructions. | 8:MAY 2004
58 7. A i deoAdviisbalisplayturdbrpmpsisimg: a nenory frame for storing display
data; a display tim eneration nean _fqr enerating a display timng; a
nmenory control mean?rt??) “rBEHRY SB‘W“@I?‘W %&}%é&il’a fromsaid frane nenory

e

for tenporarily storing di'splay d read o e
a di spl ay dat atmewag; out neans for controlling reading out of display data
fromsaid output buffer neans in_accordance with a

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.



desired display specification; a plurality of video processing un’gsﬂgy
processing display data read out fromsaid display data readi ng out aggH
an out put selection nmeans for selecting output data of said plurality of

vi deo 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 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 pixé 56el ock and for generating display
data, and a data selection neans for reading out display data from said

out put bufg er q@?g%xg%gpgﬁ?ggﬁqﬂkﬁﬁgggEgCﬁgﬁnq%ﬁgkﬁg%g%é¢ nd for selecting

data to be input arit cunf 004 59 said

instruction sequencefaid naktid@siod Nmie Ry URHHOR ORIMREDn SPFdddthiC ¥atHial
information for controlling said arithnetic unit and said data selection

neans, an i nst ratdergionseetiod ohthopivedclockaasdf or readi ng out at |east one
or nobre instructions W%thin one period of the (ggfel cl ock, .and. an

i nstruction decoder ﬁEStﬁPBV?]ﬂg’ée?Wl‘é‘é@he%S readipg ouf repetifively saideo
processi ng uni igs@ndtibAmERRBLY gk,ISS,thfbgﬁgin&j %%Egﬁgef(ﬁo arithnetic unit
s by ecodi I

wi thin the video processing uni ng s read-out instructions.
8. A video display unit according to Clains 6 or 7 characterised by said

i nstructi nme r)(]. toring an execution instructions within at |east one
period of %i xel digplag gt %PF@C}@& th (daaul i @n 2celranasterized 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;



nmeans reading out said instruction nenory repetitively by synchronjgrngytgm4
the pixel clock. 9. A video display unit according to either one of O aims

6 to 8 characterized by each of said video processing units having an
operational result buffer means for storing outputted data tenporarily
fromarithnetic 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 nmeans for witing back output data fromeach of

said video processing units to said output buffer mneans and said

instruction sequencer controlling said wifte back neans. i,.8 MAY 2004~
Abstract A video display unit accord?fd to the present i nvention is
provided with a nultipurpose arithnmetic unit for ! generating display data

i I i_on t.hin one.period of. the pixel
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di spl ay date angad out ByhehepesabiPbattroLRRRARL S to be inputted to this, and

by inplenmenting th described instructions while synchron|2|ng to the

di spl ay |ock, picturk digylepwatecedddgupmosess o emtroltig asadingl @ndeg
realized. There it is not necessary to provide
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conventional unjdsired! dispI [f8Wi{d; ng instructions wthin the instruction
sequencer, it is prossilbﬁeqfté?égope wth a plurality of display

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 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.
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7. 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;

an output buffer means for temporarily 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
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said instruction sequencer includes an instruction memory
storing control information for controlling said arithmetic unit and
sald 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 provided in each of
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.

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.

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.

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.





