SPECI FI CATI ON A Video display unit and Program Recording Medium Field
of- the Invention This invention relates to a video display unit including

a seét top box for receiving digital broadcasting signals | ex
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Field of the Invention

This invention relates to a video display unit
including a set top box for receiving digital broadcasting
signals which multiplex digital data such as compressed video
signals or program information and for decoding and
outputting the selected video signals. This invention also

relates to a program recording medium.

Background of Technology

In accordance with the recent development of the
digital technology, digital broadcasting services have been
realized which use videos, audio, and data signals for
broadcasting as digital signals in a unified way, and
broadcast them by utilizing a satellite or the like.

In those services to provide tens or hundreds of
channels of broadcasting by means of a compression multiplex
technology represented by MPEG2 (standardized with
ISO/IEC-13818) or the like. Each broadcasting service
provider intends to complete a variety of services for
implementing high definition video broadcasting and for

realizing the differentiation such as an information service



| SO I EG-13818) or the like. Each broadcasting service provider intends to
conpl ete a variety of services for inplenenting high definition video
broadcasting and for realizing the differentiation such as an information
service using still picture or the like by utilizing the characteristics
of- the digital broadcasting where all the signals for videos, audio, and
data or the like are handled as digital signals, and a video display unit
is required to cope with those. An exanple of a conventi onal MPEG vi deo
decoder system |s#ig wn.in Fig 14, whi wil | escribed in operation in

the foll owi R§*NEnS 191Qﬁﬂ¥QHﬂﬁH§ﬂel %eh%t@gl 1&488e @ontrol means
for controll the entire s m e n ral 101  denot vi,deo

decodi ng ma‘ahégﬁﬁitea'é@ ‘{ﬁi‘ﬁg‘ tciﬂeg%’ié:ge caqdgashiRg: W eaer Pﬁ'ﬂ'etﬁ?rmry
for storing display data and the_ ,video d codin ans, 101 st es VI eo
ata o be BLaBBE LR Vit ceidiea B fatar QB the shikS aFRhA

referred to a E% neral 103 denotes a display tim 3 &ratlon
nmeans for g@fefhgih laségﬂé PonPPAng C19RAIALEPLAE MRAE 13k %gﬁ% af°104
is a menory contrql ngﬁps for controlling reading or MW|t|ng of the frane

menory 102. CPRE WakBr BMOBS3 denotes an output buffer means for temporarily
storing the dISp| data_.rea

800 denotes a Vi m%’é'?s?%ga %’rﬁ'{]"e %S@&I‘%&lgge?g éﬁé é{:as-’rlpéa e
is shown in Fig 14, which will be described in operation in
the following.

In Fig 14, the numeral 100 denotes a system control
means for controlling the entire system, the numeral 101
denotes a video decoding means for decoding MPEG, the numeral
102 denotes a frame memory for storing display data, and the
video decoding means 101 stores video data to be decoded and
graphics data of on-screen display (hereinafter referred to
as 0SD). The numeral 103 denotes a display timing generation
means for generating a synchronizing signal or the like, the
numeral 104 is a memory control means for controlling reading
or writing of the frame memory 102. The numeral 105 denotes
an output buffer means for temporarily storing the display
data read by the memory control means 104. The numeral 800
denotes a video processing unit for generating display data
by using the data of the output buffer means 105, and the
numeral 801 denotes a control timing generation means for

controlling the video processing unit 800.



by using the data of the output buffer means 105, and the nuneral 801
denotes a control timng generation neans for controlling the video
processing unit 800. Fig 15 illustrates an exenplary internal configuration
of the video processing unit 800 in the above nentioned MPEG video decoder
system The nunerals 8001 and 8002 denote horizontal filter circuits for
hori zontal up/down scaling operations of the video data, the nuneral 8003
denotes a vertical filter circuit for up/down scaling in the verti cal
direction the sequential two Iine data fromthe horizontal filters 8001
and 8002, and t he Fifhépallbeshratasanexeppdadvninternadiqonbiguratianng
bet ween V|deo data fromthe vertical  filter circuit 8003 and the OSD dat a.
Fig 16 (a) Qﬁo%eé’W%Féchﬁ?ﬁﬁlﬁ%rWt &P hdn ﬁﬁ?eﬂhﬁ?@d“e'a?-lanﬁéd’é?%r f
or digital adcastl est abl i shed b t he DVB g i tal V'deo Broadcastlng
DOCUNMENT Aoﬁi P@vﬂ?F er) sYsttefar dCh¢ PRk L8, Pﬂgléﬁﬂn@ ot al
and vertical uyp-scaling_processing, shown in Fig t he horlzontal
filter circlPFiBeptadn %G@zfslwn%f%eh%ﬁmesﬁf Py gown; Scaliing003
are provided with CIFCUItS advanc correspond g to the follow ng

magni f i cat i BRETakdPREo AL the vdeqidata st he;pumerag, §004 dengtes 2 g/ 3

vertical filter circuits: 1, 2
vertical filter circuit for up/down scaling in the vertical

direction the sequential two line data from the horizontal
filters 8001 and 8002, and the numeral 8004 denotes a blending
circuit for switching between video data from the vertical
filter circuit 8003 and the OSD data.

Fig 16 (a) shows a video output format to be implemented
at a receiver for digital broadcasting established by the DVB
(Digital Video Broadcasting DOCUMENT A0Ol-revision 1)
standard.

In order to implement the horizontal and vertical
up—-scaling processing shown in Fig 16(a), the horizontal
filter circuit 8001 and 8002 as well as the vertical filter
circuit 8003 are provided with circuits in advance
corresponding to the following magnifications.

horizontal filter circuits: 3/4, 1, 9/8, 4/3, 3/2, 2,
8/3

vertical filter circuits: 1, 2

Fig 16(b) shows a pan-scanning process, which cuts out

and expands horizontally the central display portion (Pan &



Fig 16 (b) shows a pan-scanning process, which cuts out and expands
heri-zontally the central display portion (Pan & 3 Scan Wndow) in case an

i nput video with an aspect ratio 16:9 is outputted on a nonitor with 4:3.
bn this way, in a video display unit for a digital broadcasting receiver,
the horizontal and vertical up-scaling processing of the video signals has
becone an indispensable function. The MPEG decoder systemin Fig 14 is
described in operation in the follow ng. The system control neans 100
inputs a bit stream_  corresponding,to a channel_ the user has selected into
the video 8€2BdWARAAWANLN AREe PRe1DPHECVHEROIIHEP AIASPESE pRERS b6¢9
information for the input resolution of Fig 16(a) in the bit streamto be
transf er r ed18oOMEP A gL bR Withod: ke video decodi ng neans 101
perfornms the MPEG vi deo, decode processing hy using the frame nenpry_102 as
a reference franme Huftls WY/ a1Bi dpVadet, SsRd@y anity 55 q i dtgbkalor the
MPEG decode, processi,ng is omtted in the detail ed operatiqn, since it
doesn' t dirEEPP?°ﬁ§F%H&5qg?ﬁ%ﬁ?ﬁnw?ﬁ%ehBFlFﬂEtﬁieégﬁtVeFﬁ@éﬁﬂion. The
system control negns 100 draws, t he Pn-screea di spl a (gﬁg) data for the
frame menor YPTESAANG, PHAGESSFNRG, © the video signals has become an

indispensable function.

The MPEG decoder system in Fig 14 is described in
operation in the following.

The system control means 100 inputs a bit stream
corresponding to a channel the user has selected into the
video decoding means 101.

The video decoding means 101 picks out information for
the input resolution of Fig 16(a) in the bit stream to be
transferred to the system control means 100. The video
decoding means 101 performs the MPEG video decode processing
by using the frame memory 102 as a reference frame buffer and
a display frame buffer. A description for the MPEG decode
processing is omitted in the detailed operation, since it
doesn’t directly relates to the purpose of the present
invention.

The system control means 100 draws the on-screen
display (OSD) data for the frame memory 102 in parallel with
the decode control. This is program table data called
operational information of the menu or the like or the EPG

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



t he decode control. This is programtable data called operational

i nfformation of the menu or the like or the EPG (El ectronic Program Guide).
In tthe video display, the system4 control nmeans 100 controls the nenory
eontrol neans 104 to read out the video data decoded fromthe frame nenory
102 and the OSD data per line unit. The data read out per line unit 1is
tenporarily stored in the output buffer nmeans 105. The system control neans
100, in conpliance with the resolution information of the input video

pi cked out of the video decodlng means 101 and the aspect ratio of the

out put nonfeatroddmesansd L9 sentiElsthednepery centreokhdneanscifédtoratio
of the horizontal filter circuits 8001 and 8002 as well as the verti cal

filter circyerdgous the thden d@&apdeéeégﬁnéromnwe gomme menary d83t apd t he
up-scaling processing shown in the f ure 16 (a) The decode videg
processed f the OfDsdatanperiLirgit it ed sata rpask out pEEndéBewnBhtt he
OSD data at | the blending circuit 8004. In this way, the conventional video
processi ng &8 temponard lyrmtored dp %%t@ﬁtphltppﬁxfﬁ&é'dmﬁiatﬂ? aﬂ-Qﬁedl cated
circuit corresponding to the up-scaled rati o set in advance and

bl ending circuit wWie sygtemrertrol meanfet@fe bﬁd?@%Ph&anﬁﬁtﬂﬁicBhﬁly|ng
to the resolutign information or the |like, of the decode_ video. Fig 17
shows a bl 06?5&%1&% dnformatEnn ofc she 1§*P§‘ttef‘hlde° picked out of"the

video decoding means 101 and the aspect ratio of the output
monitor indicated in advance by the user, sets the up—-scaled
ratio of the horizontal filter circuits 8001 and 8002 as well
as the vertical filter circuit 8003 in the video processing
unit 800 so as to control the up-scaling processing shown in
the figure 16(a). The decode video processed for up-scaling
is outputted externally after blended with the O0SD data at
the blending circuit 8004.

In this way, the conventional video processing unit in
the MPEG decoder system is provided with a dedicated circuit
corresponding to the up-scaled ratio set in advance and a
blending circuit with the OSD data, to generate a display
output complying to the resolution information or the like
of the decode video.

Fig 17 shows a block diagram of the MPEG decoder system
for implementing a still picture display in addition to an
video and an 0SD 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



for inplementing a still picture display in addition to an video and an
OCsD di splays in order to correspond to a still picture information
service. The video processing unit 800 is provided with two system
kori zontal filter circuits 8 0 01 5 and 8002 as well as a vertical filter

citTcuit 8003 to control for video data and still picture data respectively
and is further provided with a blending circuit (1) 8005 for sw tching
bet ween the video data and the still picture data. |In operation, the

system control_ neans 100 _draws not pnlf t he OSD data but also the stijl
pi cture dat 8nAoB0PRag wald agedirertinal fidtay cinguit, 8004atQ EPREERAt by
utilizing data hroadcasting such as djgital gatellite br qadgasti ng,, or are

sent t hr oughorh¥ideefiadide ANhStihl MCase, dehe gasRestdvedtt &kdHy the
meane. 100, FHECBER Bronaciach Wi & P IRREHG OLREOA 2k InBiOty TE02 are read
data “and t RE1Bahiag hebyePRctRerbIgER AT DT bERe ToaLLApiFkREe Sate: i n
case A Vo oR! Sl L ESSeLN L5 Peh! SLTE] honb oy b IS0aE oo
ot o oSl e e aRe ! 28X e pHBISIRIAER o Sl Pt deo
17, and by memory 102. The still picture data are sent by utilizing data
broadcasting such as digital satellite broadcasting, or are
sent through the telephone line. In any case, the data are
obtained by the operation of the user and displayed by the
control of the system control means 100. The still picture
data written in the frame memory 102 are read out to the output
buffer means 105 per line unit together with the video data
and the 0SD data by the memory control means 104. At this
time, 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 those data, down-scaling processing is carried
out independently for the video and the still picture data
by the video processing unit 800 shown in Fig 17, and by
blending the result of this operation with the 0SD data, an
output video as shown in Fig 17 can be gained.

As described above, the conventional video display

unit is implemented by having a dedicated circuit as shown

in Figs 15 and 17 corresponding to a different display



bl ending the result of this operation with the OSD data, an output video
as shown in Fig 17 can be gained. As described above, the conventional
video display wunit is inplenented by having a dedicated circuit as shown
bn Figs 15 and 17 corresponding to a different display specification
dependi ng on each service provider. Those are wusually built in as part of
t he MPEG vi deo decoder LSI circuit. on the other hand, the digital
broadcasting standards for the ground wave in the U S. A correspond to as
much as high defi.,niti,on aésteg.with thréﬁ ki nds_of nugﬁfﬁrs of . scanni ng

lines 10 8 BPefifisahipn depending,PriFach SETHCOPIAAR Ty IPOFENRTS (he
o have: br oHBLALAEL G 018 Ak OF e HBRC YLRkR P dRret BOL FHECE Rbse.  To
outpul tose o1 2 T LSl hapo kTR OEET 00, LNSE Lo Lhgt Shovn
e equi redZP5 EB5TRPERGTIAYE it &% S o RCTERERON e O SPRED BRI .
i1 orent UBARBAGHEEL FEOR suRs e ni k] et Rividn B8 it ca PY S fng, ger
Such that 1 ReneBofaf0 {720 ke, 48q RRAGEEEN etk TRRY o Brabhiba.rFrens. o
different CEB%“&}%g}%gQ%%% gggnhggbyggHathifgég¥laced scanning, which

makes it possible to have broadcasting with 18 types of video

formats by combining 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-scaling video are

expected to be required to cope with more filter operations

as a video display unit.

In this way, a conventional video display unit,

however, requires a different dedicated circuit depending on

a service provider, and in order to correspond to a plurality

of broadcasting services, there are problems such that the

total circuit is increased because of the necessity of

different circuits to have the individual display

requirements, or the development cost is increased for the

need of developing different types of LSI for the optimization

depending on the services.

There also is a problem with expanding the system

because there is no other method than building in a necessary



requi rements, or the devel opment cost is increased for the need of
devel oping different types of LSI for the optim zation depending on the
services. There also is a problemw th expandi ng the system because there
is no other nethod than building in a necessary circuit in advance in order
to deal with processing required in future. Disclosure of the Invention
Taki ng those problens wth the conventional video display unit into
consideration, it is a purpose of the present invention to provide a video
display unit to he able_ to limt the increase of devel opnent cost, conpared
to the pri6irspit Fpadyaneesdl prsdare ke dead WithReeeespangvwedeiredspl ay
unit into consideration, it is also a purpose of the present invention to
provide a viBe&WWI®-ay unit to be able to linmit the increase of the
devel opnment cost conpared to a prior art, and to have a better flexibility
for the future expansion of the system A 1st invention of the present
I nvention ggorrespondin to claiml1 of the present invention) is a video
di spl ay uni P1eRdPsare iofedhy HOMAEEPRg: a frame nenmory storing display
data; a display timmn eneration ans fqr generating a , display_timng;
ptay Takfh those progiems wgthgthe coné%ntlonaf)vfﬁeo g
display unit into consideration, it is a purpose of the
present invention to provide a video display unit to be able
to limit the increase of development cost compared to the
prior art.
Taking those problems with a conventional video
display unit into consideration, it is also a purpose of the
present invention to provide a video display unit to be able
to limit the increase of the development cost compared to a
prior art, and to have a better flexibility for the future
expansion of the system.
A 1lst invention of the present invention
(corresponding to claim 1 of the present invention) is a video
display unit characterized by comprising:
a frame memory 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 said display timing

generation means;



a nmenory control means for reading out display data fromsaid frame nmenory
by synchronizing to said display timng generation neans; an output buffer
means for tenporarily storing display data read out by said nenory contro
neans; an arithmetic unit for generating display data by carrying out at

| east one operation within one period of pixel clock; a data selection
nmeans for reading out display data from said output buffer neans by
synchroni zing to the pixel «clock and for selecting data inputted to said

arithnmetic unit; and an instryction sequencer for cqntrolling sajd data

sel ection neans arffP Qé?itt?“é’rp?gﬁﬁﬁlﬁe%?&e%gweﬁraﬁﬂi |ﬁ§°F6%gt‘ﬁ%stﬂ¥ng of
said display timn eneration neans. A 2nd jnvention of the present

i nvention éE‘BPr & Gty B %8 rﬂ‘%‘“%‘?yt‘l’\%nthieWFapﬁ\ient ion) is a video

di spl a it di t jd 1st .| ti har.acter.i zed b id
Tnstruction sequerraTHoIREtiGninit, F0Z SERSTATINE CHSRIRF i SRER MY r ol

i nf or mat ion to cont roJ6 sah}d arithnetic a(tg\.i t an% sai d data ].:éiée%t i on ans;
an i nst r uct PBRTEREGPRE R JRREE ORR AReTAR L WHERT HoRe Re il PIREXSL 1or e

instructions.within one period of the pixel clock; and an instruction

decoder nmeafi$9Fr decoding said read out
a data selection means for reading out display data

from said output buffer means by synchronizing to the pixel
clock and for selecting 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.

A 2nd invention of the present invention
(corresponding to claim 2 of the present invention) is a video
display unit according to said lst invention characterized
by 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.



instructions and for controlling data inputted to said arithnmetic unit by
said data selection neans. In this way, a video display unit according to
the" present invention, for exanple, is provided with an arithnetic unit
whi ch perforns an arithnmetic processing at |east once within a period of a
prxel clock and an instruction sequencer for controlling the selection and
the output of data to be inputted to this, and by synchronizing this
instruction to the display clock for execution, inplenments video up/down
scal i ng processes as || as a blending ,progess w.,th the . This

‘lﬁﬁ’eﬁ 8Gﬂi 5

configuration all ok af*Yhn@t Ve _9 SR aﬁh@nﬁﬁmﬂﬁqﬂﬁ %ﬂﬁé@ﬁd@%%er to
peci 1 cat | BRESERt SVERHiAT A rists (RFABRLe | nif cBEOUEIRH MisheRBht al i on
According t BEALBBRII NOd WG PRRLOTI Br SIS REPSRTF g SFor od
LN ST G T A T HU R SR Y TN
et T e CRLE SRR 2 AL SRl o PEEBORL LN O |5
st Ut | o AR SHAUAD S CHRON! 00 b LEHEREOR: A A1 811 A S8R RDSn
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 each 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) is 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 -



said instruction execution neans reading out repetitively said instruction
menory by synchronizing 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 OSD with only a little instruction nmenory just for one
prxel. A 4th invention of the present invention (corresponding to claim4
of the present invention) is a video display unit according to said 2nd or
3rd invention characterized by having an operational result buffer neans
for enabling to tenporarily nmenorize outputs of said arjithnetic unit and
for enabling to oltdifd IRSTERELiGRaexeenEdonMedshEeathing Qbws to sel ect
the arithnmetic operational , result as,an arithnmetic unit input freeIK even
on and aft eFePekétivel Yc§aldsipgtEucking RAMYEY RY Byncheonlzingtrcthe
operational results so that nore kinds of arithnetic processes can be
controlled B}x?isp i*'ons. A 5th invention of the present invention
(corresponding to claim5 of the present ipvention) is a video, kK display
unit accordi ng to BiihSanEP Pmse&tdvazae% SP LAY RRRGRIIAR SUeh 88t BReZed
by having a w.ite bzck means, f or mmgﬁjn back data outputs fromsaid
arithmetic YAAEOIBPAEPYWR $RALLRI RF W 1ng§r% sé’ﬁ%ﬁlﬂ'e‘-q PEOCESS Uﬁtg‘eﬁhﬁncer

controlling_said, wite back,neans, ) ] ,
0OSD with only a little instruction memory just for one pixel.

A 4th invention of the present invention
(corresponding to claim 4 of the present invention) is a video
display unit according to said 2nd or 3rd invention
characterized by having an operational result buffer means
for enabling to temporarily memorize outputs of said
arithmetic unit and for enabling to output to said data
selection means.

This allows to select the arithmetic operational
result as an arithmetic unit input freely even on and after
the next cycles by storing temporarily the arithmetic
operational results so that more kinds of arithmetic
processes can be controlled by instructions.

A 5th invention of the present invention
(corresponding to claim 5 of the present invention) is a video
display unit according to either one of said 2nd to 4th
inventions characterized 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.

- 11 -



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. A 6th invention of the present
invention (corresponding to claim6 of the present invention) is a video
display unit according to either one of said 2nd to 5th inventions
characterized by said instruction sequencer being provided with a
switching neans f or the nunber of instructions read out within one period
of pixel clock. This allows to inplenent a video process only by changing
the nunber of exeditidhl&lioNd rtRtPEP¥1EGA BRIESTe AXIANINY li nes of

I nterlace scanning ,and 48Q or 720 lines _of progressive scanningr are m xed
for broadcaStPRiaYAPg avPlewiaddthoh rasiced videas abyethesfunstions

w thin one EerLod of . the_ pixe] clack in accordance géth t he fecode vi deo.
A 7th invenV¥¥éhiBg e FidecgdheroRp-pealiagoh ARt ec’I AnthBagk the

pr esent inventign) Is a video display unit characterized by conprising: a
menory frank®f Ehe” ErgmengemotN-ay data; a display timng generation means f

or generating a display tinmng, a ry control ,nmeans for reading out
di spl ay data fromfs t¥f%%ﬂﬁpﬁéh%r?gggﬁeSQFEﬁﬁaﬁi2PN§“F}QHMBgenerated

display timn

G I RTINS L R
display unit according to either one of said 2nd to 5th
inventions characterized by said instruction sequencer being
provided with a switching means for the number of instructions
read out within one period of pixel clock.

This allows to implement a video process only by
changing the number of executable instructions even in case
480 or 1080 lines of interlace scanning and 480 or 720 lines
of progressive scanningr are mixed for broadcasting, by
switching the number of executable instructions within one
period of the pixel clock in accordance with the decode video.

A 7th invention of the present invention
(corresponding to claim 7 of the present invention) is a video
display unit characterized by 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

_12_.



for controlling reading out of display data fromsaid output buffer neans
I n 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 neans for selecting output
data of said plurality of video processing units; and an instruction
sequencer for controlling said plurality of video processing units and
sai d out put selection nmeans by utilizing processing instructions

correspondi to a desired displa ecjfj.cation within processin
st ruct | onOrcEPREERIhARAGTeBANE AFhI O (ISP LAY SRAR £pOl PR, PURRUE

stored in advance. A 8th ,inventiop of the present  inventio (correspondi ng
to claims8 P%Eﬁé ﬂﬁé§§ﬂ49rﬂﬂﬁﬂqéhﬁc?éw%t iﬂegesaF§ﬂl s@ﬁ@ﬂ'aocording to

said 7th inventi,gn characterized Jpy: each of said videq processing Units
compr i 51 g HRSCHEACRISER dniELME AL oF | HOd80: PRPCRERLAd N LS AT on

& data sol cBEDERSHA% TIGE I HKA KRSD) QBFaFLaR: Saby SLPRUA T to
t he pi xel clock.fromsaid output buffer nmeans  and f or selecti data to
be i nput t edTEECERS O MRABEC AP PELAGE 17, ORHS FOT ARLAEEINT
Contr ol |1 ngoULPHY SRFRREHLd RLCH AT T3080;BF BCBRaeiRd to4pand

| nstruction,  eXeetiloR io Yedue it fo¥ dAdd Aty Sid %8Pl lfey o0
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.

A 8th invention of the present invention
(corresponding to claim 8 of the present invention) is a video
display unit according to said 7th invention characterized
by: each of said video processing units comprising an
arithmetic unit for carrying out at least one operation within
one period of the 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 comprising 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

- 13 -



instructions within one period of the pixel clock, and an instruction
decoder neans for controlling data inputted to an arithnetic unit within
said plurality of video processing unit by decoding the read out

i nstructions. The above nentioned configuration allows the arithnetic unit
and the instruction sequencer to be in a comon circuit in order to be
able to correspond to a plurality of display specifications by swtching
i nstructions instead of applying an inplenentation nmethod for providing
the dedicated circuit for, each required specifjcation_such as that in a
convent i onaftngkructionshwitigin oRe pexiedngf akher pikedt cdogk+ ang an
carrying out an arithnmetic process at |east once wthin a period qf the
pi xel cl ockiBAGTURE ioRs degodes meafife fQy qtrebling| daky imputtedcEPon
and the output of the data o be 6 jnputted_to this, and, synchroni zi ng
this instruefi 3FLERMEERE Wil within S P&yr@&wee%t%13%993¥9&?$%won,
video up/dowy scaling processes and,a bl epding process with the OSD are
inplenentedunAGCGWdHﬂ$QQ1Q9\Fhﬁ%ﬁ%ﬁ@pﬁ%&'hF%EgggtéeBﬁ' as vi deo up/ down
scaling as well as_a blending process with, the QSD can be described with
instructions of tHeRe RPPYRRERt1eBEHeROBLIINIR QM flelQs tHhe
configuration where the sane video processing units are arranged in

paral | el an@rd&bmetds und and dehe ntRFLEYGELBRsSegrencer:. tq k8 i &k and

t he up-scaling in accordance wiith the ariihnmetic processin '
P cog\mon cfrcu;gt r}.n order to % abl[e to cor espona tg a plurality

of display specifications by switching instructions instead
of applying an implementation method for providing the
dedicated circuit for each required specification such as
that in a conventional unit.

In this way, by providing an arithmetic unit for
carrying out an arithmetic process at least once within a
period of the pixel clock and the instruction sequencer for
controlling the selection and the output of the data to be
inputted to this, and by synchronizing this instruction to
the display clock so as to execute this instruction, video
up/down scaling processes and a blending process with the OSD
are implemented. Accordingly, a video display process such
as video up/down scaling as well as a blending process with
the 0SD can be described with instructions of the instruction
sequencer. And because of the configuration where the same
video processing units are arranged in parallel and one

instruction sequencer controls this, the pixel clock and the
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contents have becone easy with a sinple configuration. A 9th invention of
the-present invention (corresponding to claim9 of the present invention)
is a video display unit according to said 7th invention characterized by:
each of said video processing units conprising an arithnetic unit f or
carrying out at |east one operation within one period of the pixel clock
and for generating display data, and a data selection neans for reading
out display data from said output buffer nmeans by synchronizing to the

pi xel clock and f .or selecting,data tp be inputt ﬂnﬁ .said arithnetic
ini t; and SRECAAG.AN &F MERpFhe! RELERmERiE, RECESES Highor y
storing control informatiqn for control]ing said arithgetic unit and said

dat a selectFBHtﬁE§ﬁs,a§ﬁi_ Mt %&EQu?iBﬁm85ﬁtF8P &E&ﬁ?q¥ﬂé'reading
lock, ang an i ndh It | RVERELRGr OheThE BRERERe: SAYURAPL sai d plurality
it hmet | & (RPEERPRRPRR. £0 G Ih oCRE T BEAIER v aRbbarh g5 & Fead out
L ot 3s Ty SATY BB Rl PR S G S e 4880
bl endi ng prpcess with Dwth ,instructions of the instruction _sequencer.
And because®¥f ©ff Egﬁ%ﬁﬁﬁwﬁﬁqﬁpvﬁﬁﬁ%??ﬂ%ngaﬁﬂlgPd88mBF&@&§§ ﬁ?lﬂﬂts are
arranged | a ?ﬁ:%lmle%lib 1‘1"1@:".& rko%:r Sa%a?i}tik%' (.ln?g al%:yléggtioq\'.set Elf)%g:ia%rion within
one period of the 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 said instruction sequencer comprising an instruction
memory storing control information for controlling said
arithmetic unit and said data selection means, an insfruction
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 unit by
decoding said read out instructions.
This cdnfiguration makes it possible to describe a
video display process such as video up/down scaling
operations as well as a blending process with 0SD with

instructions of the instruction sequencer. And because of

the configuration where the same video processing units are
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decoder corresponding to each of the video processing units, it has becone
easy to expand in accordance with the pixel clock and the contents of
arithnmetic process with a sinple configuration. A 10th invention of the
present invention (corresponding to claim10 of the present invention) is
a- video display unit according to said 8th or 9th invention characterized
by said instruction nenory storing an execution instructions within at

| east one period of pixel clock, and said instruction execution control
means reading out said instruction menory repetitively by synchronjzing to

the pixel cREERNIES i paradlely Whdchnare apntrehisd Y the| NstEIeHESR on

menory just for one pixel. A l1llth invention of the present invention

( cor r espondfiRgoEercrarrespPoBdingetg reachof fRenvidey PLogesgsinginispr ay

unit according to_either one of said 8th to 10th inyeptions characterized
by each of hkiNA%PEEOMe BREEHNGXPARA LN REFOTFanceERtEhM REXRseI PChuf f er
means for enahling to tenporarily, nmenorize outputs of said.arithnmetic unit

and for en8Bfi kh& SAMKORKS QF BHIEIRELCPECEPBR Wikhs2 M way, by

storing tenporarily the arithmetic operational result, it has becone
possi bl e t 0COBEGUTA}d-Olr i t hnetic operational result as an arithnetic unit

I nput freely on and after, the next c¥clg so that nore kinds of
A 10th invention of the present invention

(corresponding to claim 10 of the present invention) is a
video display unit according to said 8th or 9th invention
characterized by said instruction memory storing an
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.

This allows to implement with only a 1little instruction
memory just for one pixel.

A 1lth invention of the present invention
(corresponding to claim 11 of the present invention) is a
video display unit according to either one of said 8th to 10th
inventions characterized by each of said video processing
units having an operational result buffer means for enabling
to temporarily memorize outputs of said arithmetic unit and
for enabling to output to said data selection means.

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

arithmetic operational result as an arithmetic unit input
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arithmetic processing can be controlled by the instructions. A 12th

I nvention of the present invention (corresponding to claim12 of the
present invention) is a video display unit according to either one of said
8th to 11th inventions characterized by having a wite back neans for
witing back output data fromeach of said video processing units to said
out put buffer neans and said instruction sequencer controlling said wite
back neans. In this way, a screen which arranges and displays a plurality
of reduced vi deos can be provided by the function of witing decode videos
after up/ doWReey PRgane: aftier thendexke Rygle ppe cthakswerpt ?‘éﬁd@f ofhe
Drawings Fig 1 is a,block diagram showi ng a video display unit according
to an enbodfheRhmeEicHRrere88ART FAR MY RNt led By £he dgyshrudicleney. an
exanpl e of an instruction, execution_in an instruction sequencer of the
video display uni®& Hdwninvention: of; fhe pyegentadnyentd®m ng anot her
exanpl e of an instruction execut,ion in an instruction sequencer qf the

vi deo di spl §GOLRPEPOREGWAG toricdaim FZ of jthe pBresenti ABVERtdeBl 4§ & vi deo
di splay unit, .according to the second enbodj ment of the present invention;
Fig 5 is a ¥léeR heptamuHdprgordingetogither one ff saikdSEmgotblehe

third enbodi nent of the_ present [inventiaon; . ,
inventions 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.

In this way, a screen which arranges and displays a
plurality of reduced videos can be provided by the function
'of writing decode videos after up/down scaling into the frame

memory.

Brief Description of the Drawings

Fig 1 is a block diagram showing a video display unit
according to an embodiment of the present invention;

Fig 2 is a diagram showing an example of an instruction
execution in an instruction sequencer of the video display
unit shown in Fig 1;

Fig 3 is a diagram showing another example of an
instruction execution in an instruction sequencer of the
video display unit shown in Fig 1;

Fig 4 is a block diagram showing a video display unit

according to the second embodiment of the present invention;
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Fig 6 is a block diagram showi ng a video display unit according to the
forth enbodi nrent of the present enbodinment; Fig 7 is a block diagram
showi ng a video processing unit in the video display unit according to the
forth enbodinent; Fig 8 is a diagram show ng an exanple of an instruction
execution in an instruction sequencer of the video display wunit shown in
Fig 6; Fig 9 is a diagram show ng another exanple of an instruction
execution in an execution sequencer of the video display unit shown in Fig

6; Fig 10 i bl Qck di f i d di spl it . di to th

Pt th enbods ment. GLq i 1 BophpoR Singraf Sheryndla; w168 atsBat ity an
| f I nst, ' ti ' I pst ti f, id

i opl ay uni SCCREAIRG: KG FBS: AL o eRPRdTBanfenE (e Presehit Kihyemtichigr am

showi ng a video diE$-IO| gy .unit ac%;)r di ng to Bhe.si xt h _enpbodient of the

present invention; lqz%glfSal blagk: HLrIPABCRPAVIRAM CHIRP AP LAY R spl ay

unt L 20cor 0030k i HIEe S D AU ME s b8 LR PLgch. duisiatnaliont o
o ock 5 297 aM of i %0, BIOESSY A anchide 81y REXLIGRLThAY, V1
speci ficati 8 1i:15]e "%rflde% tﬁ.lsptfl.raofi %%ai%[ ia@%orr :L%igV%E); the forth embodiment;
Fig 8 is a diagram showing an example of an instruction
execution in an instruction sequencer of the video display
unit shown in Fig 6;
Fig 9 is a diagram showing another example of an
instruction execution 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 the fifth embodiment of the present invention;
Fig 11 is a diagram showing an example of an instruction
execution in an instruction sequencer of a video display unit
according to the fifth embodiment;
.Fig 12 is a block diagram showing a video display unit
according to the sixth embodiment of the present invention;
Fig 13 is another block diagram showing a video display
unit according to the sixth embodiment;
Fig 14 is a block diagram showing an example of a video
display unit according to a prior art;
Fig 15 is a block diagram of a video processing unit

in detail in a video display unit according to a prior art;
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Fig 16 (b) is a diagram showi ng a pan-scan display process in a digital
broadcasting receiver; Fig 17 is a detailed bl ock di agram of another video
processing unit in a video display unit according to a prior art.
«(Description of the Nunerals) 100 system control neans 101 vi deo decoding
means 102 franme nmenory 103 display timng generation neans 104 nenory
control neans 105 output buffer neans 106 video processing unit 106A, 106B
vi deo processing unit 107 instruction sequencer 108 input and out put

buffer means 109, 110 qy;&%t selecéton neanﬁg 111 wit.e back nmeans 112

i nput and out put kY & hstS 1864189F 3 BPOMING, & HeA GHERNY ¢ hnet i ¢
unit A 1063 arithneti,c unit B(}DGA reqéster file 1065 oytput sw tching
means 10665RFFFng dion.Jn. a digital “broadcasting receiver;
Fig 16 (b) is a diagram showing a pan-scan display
process in a digital broadcasting receiver;
Fig 17 is a detailed block diagram of another video
processing unit in a video display unit according to a prior

art.

(Description of the Numerals)
100 system control means
101 video decoding means
102 frame memory
103 display timing generation means
104 memory control means
105 output buffer means
106 video processing unit
106A, 106B video processing unit
107 instruction sequencer
108 input and output buffer means
109, 110 output selection means
111 write back means
112 input and output buffer means
1061 data selection means
1062 arithmetic unit A

1063 arithmetic unit B
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1071, 1174 instruction nmenory 1072 instruction execution control neans
1078, 1073A, 1073B instruction decoder means 1074 executable instruction
nunber sw tching means 1108 display data read-out neans Best Mde for
carrying out the Invention The node for carrying out the present invention

will be described referring to the drawings in the following. (The first
enbodi nent) One enbodi nent of a video display unit according to the

present invention will be described referring to Figs 1 and 2 in the
following. In Fig ]U éi tenrcon part 100, a video decoding part 101,
a frame nenory 10§'§1 Seneration means 103, a menory
control neans 104, @E ut ut bl%ts:f er _nmeans 105 have a simlar structure
as a correspondlnd' |Wﬁ N8t. The present enbodi nent is

an exanple of a vi S t accordlng to Cains 1-4. A video
processi ng unit 1d@ﬁ§% W%%gé Ztggﬁﬂ%mtlon means 1061 for readi ng out
a display data frq ut buffer ans 105 by synchronizing to the
pi xel clock and fc#8$£elg#% rm)%ﬁﬂEF?% b@nlﬂﬁﬂPF d to an arithmetic unit
descri bed bel ow, rith uni.t A 10 and rithnmetic unit B 10 6
3t or carryi ng BAZ an ARRERRSIOE sk ian Honehef 1paRE 1o,

1073, 1073a, 1073B instruction decoder means

1074 executable instruction number switching means

1108 display data read-out means

Best Mode for carrying out the Invention

The mode for carrying out the present invention will
be described referring to the drawings in the following.

(The first embodiment)

One embodiment of a video display unit according to the
present invention will be described referring to Figs 1 and
2 in the following.

In Fig 1, a system control part 100, a video decoding
part 101, a frame memory 102, a display timing generation
means 103, a memory control means 104, and an output buffer
means 105 have a similar structure as a corresponding one
according to a prior art.

The present embodiment is an example of a video display
unit according to Claims 1-4.

A video processing unit 106 comprises a data selection

means 1061 for reading out a display data from the output
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during one period of the pixel clock and for generating the display data,
a-register file 1064 for tenporarily storing the arithnetic operational
result, and an output switching neans 1065. The data sel ection neans 1061
is provided with a function for controlling the data read out of the

out put buffer neans 105 in accordance with a horizontal up-scaled ratio.
This can be inplenented by having, for exanple, an eight bit adder to give
a fixed value an increnment for each pixel clock, and by applying a carry
of the adder faor read-ou rigger of the next pixel ,data._In_thi ase,
Che. hor | zorPUF L85 Beandl03 % SRehIon g ka SheopiEey FYOPKeARMETE val ue
an increnent, _and,the_  eight bi} adder .output can be ytilized as a
arithmetic sﬁeessgsr@a%%gﬁ Pei epputbediie %ar%shmsltlepu%mﬁ?gcr#%@ess.
The arithneti¢c unit A (1062) .and the arithnmetic unjt., B (1063) carry_out
the fol | owi RBleWuAR axdthaerds waatp 106RAnd pngkithmghic unit Beb63 ¢t ne
operational result) ,Cl XA+ j6 X B+C The arithnetic unii B (1063):, (the
operationalf9Es%¢F%Y1$g%E”¥l n 3rifhngelie; pperatyon af leaghSiX eldhegent

o0t e o e Ak RSl SELLPT Rl M0 Worcconct el sy
display data, a register file 1064 for temporarily storing
the arithmetic operational result, and an output switching
means 1065.

The data selection means 1061 is provided with a
function for controlling the data read out of the output
buffer means 105 in accordance with a horizontal up-scaled
ratio. This can be implemented by having, for example, an
eight bit adder to give a fixed value an increment for each
pixel clock, and by applying a carry of the adder for read-out
trigger of the next pixel data.

In this case, the horizontal up-scaled ratio can be
designated by giving the fixed value an increment, and the
eight bit adder output can be utilized as an arithmetic
processing coefficient for the horizontal up-scaling
process.

The arithmetic unit A (1062) and the arithmetic unit
B (1063) carry out the following equations respectively.

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

= XA+ 8 XB+C

- 21 -



data which is the arithnetic operational result carried out in the past by
the-arithnmetic units A(1062) and B(1063), video data for background col or
or the like, video data of the OSD or the |ike and video data sel ected by
‘the data selection nmeans 1061 fromfixed value data (for exanple zero) or
the like to enable outputs of specific values. And cr and O are
coefficients for carrying out an arithnetic operation with particular

wei ghting (filter processing) for video input data A and B selected by the
data sel ection neans 1061, for, exanple, arithnmetic coefficients when
processing for th&heariEbrekic it (496 falEbeRPerationad krsike)
arithnmetic coefficjents,to carry out the vertical pixel arithnetic

oper ati ons, =dr %7K XEnd r is a blendi ng arithmetic coefficient which
enabl es transl ucent, bl ending_arithnetic_ operations fqr video input data D
and E sel ected by WHREQER &/ Be| Gctl AndhEaRePrggentanydesrdatka grtected, -q
then Eis outputted as it is, and if r=l, then Dis outputted as it is,
and r=1/2, PKckhe dakp selactiapmaans &Qﬁtlr-anfépﬁeeﬁ?nqregeéyrmhey are

i nstruction sequencer 107 is synchronized to the timng of the display
timng geneVafesndata Ruuprtted frem hhe putputsbudfes: mgangebfs, 10EdeCt he
arithnmetic ynits 1062 and . 1063, and conprises,the_followi ng three. The

i nst ruct i ondAEAROVDLIER 7S Sthe Ar Tkl ;%’erﬁlﬂ'ﬁ*%?%ﬁ%ﬁu*ﬁrc%ﬁ%?@l‘P‘i‘T'lg t he

i nput and out put of the rith ic ynits, 1062 1063, the _instryuction
;xggut i on in"the pasthby the arg%iﬁnetg.cl units A(lal%iZ) and B(186|3)§ video

data for background color or the like, video data of the 0SD
or the like and video data selected by the data selection means
1061 from fixed value data (for example zero) or the like to
enable outputs of specific values. And a@and Bare
coefficients for carrying out an arithmetic operation with
particular weighting (filter processing) for video input
data A and B selected by the data selection means 1061, for
example, arithmetic coefficients when processing for the
horizontal up—-scaling as already mentioned or the arithmetic
coefficients to carry out the vertical pixel arithmetic
operations, or the like. And 7Y is a blending arithmetic
coefficient which enables translucent blending arithmetic
operations for video input data D and E selected by the data
selection means 1061, and for example, if Y=0, then E is
outputted as it is, and if 7=1,then D is outputted as it is,
and ¥=1/2, then D and E are outputted as translucent videos.
The instruction sequencer 107 is synchronized to the

timing of the display timing generation means 103 to control
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control neans 1072 controls a plurality of the instruction read-outs
within one period of the pixel clock, and the instruction decoder neans
1073 decodes the instructions read out of the instruction menory 1071 and
controls data inputted to the arithnmetic units 1062 and 1063 by using the
data selection nmeans 105 [sic]. The instructions select coefficient val ues
a and and input data AA. Band Cf or the arithnetic unit A 1062,, select
coefficient value rand the input data D and E for the arithnetic unit B

1063 and de te where the o t ar} c uni,t sh
(Uniormat § cEhéiafarae] et {6a adny Pﬁ'l kG Uhike; hoR il ne

oot L e gD s *asm hgbbch 19 means 1065).
B o ot A0 S B Pt SRR Yl g 1
The ode colgEbue o grrgo%&m £ e SEREH S, bReEBE 38 BB
e 130 ol o e 05 RS R e
RPNt e AR B Pt 1S
sequencer 1r%ad—outs within one period of the pixel clock, and the

instruction decoder means 1073 decodes the instructions read

out of the instruction memory 1071 and controls data inputted

to the arithmetic units 1062 and 1063 by using the data

selection means 105 [sic].

The instructions select coefficient values w@and S
and input data A, B and C for the arithmetic unit A 1062, select
coefficient value Yand the input data D and E for the
arithmetic unit B 1063 and designate where the output of each
arithmetic unit should go (information on where the result
is written in: whether writing into the resister file 1064
or writing into the output switching means 1065).

Instruction memory 1071 stores 6 instructions and the
instruction execution control means 1072 reads out this
repetitively by synchronizing to the pixel clock and controls
the instruction execution for one line.

The mode constructed as mentioned above is described

in operation by referring to the Fig 2.
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generate the output data for one line by utilizing this part of data. The
part of the operations until reading out the display data to the out put
buf f'er neans 105 is the same as that of the prior art. In the case

-descri bed bel ow the input resolution shown in Fig 8 (a) is 352 X 240 and
what is displayed is expanded twice in the horizontal and vertical
directions. In this case, the output buffer neans 105 holds the data for
two |ines where decode videos are in serial from the frame nmenory 102. Fig

Coa prior art. haltROEPS ALY the SuietAm pons ol naans o) § soraahmEnel ook
ast as.t hi SHIAY CORER 40 0mer o, diHE T | JIPES GeRRPEREEbRY B FBRne
1072 YNNG R P Shnk 1 R P00 TS b S o
cont 1ol s ¢ nBSRER, 104 FHA kR ER A RPIHFeR 15 hEhe ASR655ERAR | he
T The dat a the EEepg g 102636 e enrpurRibbef svang Pgo hevLo8Pa of
the first | e las il IERO%0d! S50 EuLIERk:204e10R SRS I, gip! ve data
generate the output data for one line by utilizing this part
of data. The part of the operations until reading out the
display data to the output buffer means 105 is the same as
that of the prior art. In the case described below the input
resolution shown in Fig 8 (a) is 352 X 240 and what is
displayed is expanded twice in the horizontal and vertical
directions. In this case, the output buffer means 105 holds
the data for two lines where decode videos are in serial from
the frame memory 102.

Fig 2 shows an example which implements a video
processing in Fig 7 according to a prior art, having a pixel
clock of 13.5 MHz and an operational clock of the video
processing unit and the instruction sequencer, six times as
fast as this, that is of 81 MHz.

The instruction execution control means 1072
synchronizes to the pixel clock to read out repetitively the
instructions on 0* to 5*" address of the instruction memory

1071. The instruction decoder means 1073 decodes the

instructions read out and controls the data selection means
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carries out the nultiplication and addition processes using the sane data.
The arithnmetic operational result is witten into the register file 1064.
Ther eby, the horizontal up-scaling process of the first Iine (horizontal
-arithnmetic operation) is carried out. (2) instruction 2: The data

sel ection neans 1061 selects the horizontal two pixels of the second |ine
and the coefficient value data and carries out the multiplication and
additi on processes using the same data. The arithmetic operational result

I s passed thrqugh (feedhack to the data _ sel ection neansg). Thereby, the
hori zont al &B%icaitﬁ’ﬁq arﬂw‘%’é'\?é’sw( ABH dhtll 64 and e @ e uRitiBe

second line_ . s carr] out. (3) instruction 3: The data sel ecti on neans
1061 selecggséhésr file data witten into under the instruction 1
and the arithnetic_operatjonal .resul,t of the instruction 2 (which was
passed through) , et HhmetyG UpRE Asyitiplication and addition

processes. Thereby, the vertjcal up-scali process (vertical arithnetic
operation) by the €}}stnetrackign: fa s g&na 2né jon meaneglRE . The

arithnmetic coefficient yaluyes cv _and $are realized by  al]low ng the data
sel ecti on n§5ﬁ§°f§6ggﬁb 59@QQqﬂ%ﬂﬁWQﬂH%ﬁelr4%ﬁ%t the tArsl 1Re Ohnd f

oper at i onal thesirpodtividee, GHEAeR) A theFoeet et yalte data, and
carries out the multiplication and addition processes using
the same data. The arithmetic operational result is written
into the register file 1064. Thereby, the horizontal
up-scaling process of the first line (horizontal arithmetic
operation) is carried out.

(2) instruction 2: The data selection means 1061
selects the horizontal two pixels of the second line and the
coefficient value data and carries out the multiplication and
addition processes using the same data. The arithmetic
operational result is passed through (feedback to the data
selection means). Thereby, the horizontal up-scaling
process (horizontal arithmetic operation) of the second line
is carried out.

(3) instruction 3: The data selection means 1061
selects the register file data written into under the
instruction 1 and the arithmetic operational result of the
instruction 2 (which was passed through), and carries out the
multiplication and addition processes. Thereby, the

vertical up-scaling process (vertical arithmetic operation)
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(4) instruction slots 4-6 don't particularly carry out instruction
executions. operation here is described referring to Fig 2. For exanple,
the arithmetic operational result 2003 carried out by the instruction 3
«during the term 2001 (corresponding to the data witten in the register
file 1064) .is utilized in an arithnmetic processing 2004 at the instruction
1inthe term 2002 described |ater. The abbreviated marks utilized in Fig
2 are described below. HFLTO is an abbreviation of Horizontal Filter O,
whi ch neans an _horjizontal, filter processing of the first line, HFLT1 is
an abbr evi alYother Bigistzddme and ithe secpnd nliredata hareashied euteer
processing of the second line. VFLT is ap abbreviation of a Vertical

B e whi dhe it Tinaleiq | CopE£1e1 ent prouess dandngare realbsedy byt on
of No Operatiqn, ., which neans nothing is processed. BLD BGis an, .

abbr evi at i oL lGWiB%Ethe dakapaeiarbinn ek Fhdabrye 2 aeahfigient

bl endi ng process w th background color.. lpg addition, D OSD (s an

abbr evi at | oﬁetﬁlsﬁ%(?qﬂat"rg’tﬁb,&h%amw aBblsé'%(ﬁeﬁg lrb?t’c%%s“%? thhEh?)SD
data. The arithmetic unielEL B: §’1) lnstruction &ﬁ“ The data sel ection neans
1061 sel ecBYSHEI gonkrol meghs: 00+ The aEatipetic opayatirRal ragutticti on
3 of the ari,thnet,ic unit and a rngisster vil ue _which becones a background

A
col or (hel d S WHERER A0ED e Fegister file 1064.

(4) instruction slots 4-6 don"t particularly carry out
instruction executions.

Operation here is described referring to Fig 2. For
example, the arithmetic operational result 2003 carried out
by the instruction 3 during the term 2001 (corresponding to
the data written in the register file 1064) is utilized in
an arithmetic processing 2004 at the instruction 1 in the term
2002 described later.

The abbreviated marks utilized in Fig 2 are described
below. HFLTO is an abbreviation of Horizontal Filter 0, which
means an horizontal filter processing of the first line.
HFLT1 is an abbreviation of Horizontal Filter 1, which means
a horizontai filter processing of the second line. VFLT is
an abbreviation of a Vertical Filter, which means a vertical
filter processing. NOP is an abbreviation of No Operation,
which means nothing is processed. BLD BG is an abbreviation
of Blend with Background (background color), meaning a

blending process with background color. In addition, BLD OSD
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means 1061) and carries out an arithnmetic operation. The arithnetic
coefficient value r is generated froman effective display term signal of

t he' decode video in the data selection neans 1061. The arithnetic
.operational result is passed through (feedback to the data sel ection
means). Thereby, the data painted out outside of the effective display
area with a particul ar background color is generated. The effective
display termsignal is a signal to designate the video display area. (2)
instruction,2: The data selection means 1061 selects the arithnetic

oper at i onal 1Be3ll abbremiation fkBlend wikh 058, aspaning sobdendingut t he
bl endi ng process. The OSD data has a bl ended value with the video data (r
coef fi ci ent PHRFESE. Wikd ihe Q8R idatderational result is witten into the
out put swi tching neans 1065 to_ be outputted to the external nonitor. The
instructions for ome Askthmeticsurps)Bare described as the above and are
executed repetitively by synchronizing to the pixel clock, as shown in Fig
2, by the instructhbniRSEEeetsancdat EBP dakas sedectioemeans Qb  dat a
for one line can be generated. The up-scaljng process, for the decode video
can be copeﬁeiFFﬁsb)‘F%ﬁhﬁlﬁﬁianQﬁ Fegier u%%l%n£°§43wrhttﬁ§ andegndhiec unit
A. For exanple, the, case of the horizontal up-scaling process can be coped
with by eQEBEFFHSt&HPy3tﬁ§ therarithmaticupitch\and 2 eegister value

which becomes a background color (held in the data selection
means 1061) and carries out an arithmetic operation. The
arithmetic coefficient value ¥ is generated from an
effective display term signal of the decode video in the data
selection means 1061. The arithmetic operational result is
passed through (feedback to the data selection means).
Thereby, the data painted out outside of the effective display
area with a particular background color is generated. The
effective display term signal is a signal to designate the
video display area.

(2) instruction 2: The data selection means 1061
selects the arithmetic operational result of the instruction
1l and the OSD data to carry out the blending process. The
OSD data has a blended value with the video data (7
coefficient value). The arithmetic operational result is
written into the output switching means 1065 to be outputted
to the external monitor.

The instructions for one pixel (six steps) are

described as the above and are executed repetitively by
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I nstructions 2-6 as NOP (no operation). on the other hand, Fig 3 is an
exanple that realized the video processing of Fig 9 according to a prior
art in a video display unit of Fig 1. In the follow ng description, two
-types of screens, the decode video (video) and the still picture data are
reduced into 1/2 in each of the horizontal and vertical directions. At the
time of vertical 1/2 down-scaling, an interpolation processing is carried
out by serial two lines to generate the data. In the sane way as Fig 2.
the pixel clock is 13.5 Mz and the operational clock for video processing
unit and theynohrorcis iony semtdee @ixel cdiock, s shownmdh #igt Bat by whech is
81 MHz. The instruction <controlled in the instruction sequencer 107 is
control | ed dnstmidtoven exeéditbon ccontrol: méahsi 1972y cttherekbir,3:viden sane
contents as described in Fig 2. (3) instructions 4-6: The execution
content s ar slag@foraonenitineccaonbelgéneratedt heThe expsssabirgdpfbeesace
that the data selection neans 1061 selects still picture data as
arithnetic Foscdds deatden. viddeo haani beuaoped: with byschangiory theThe dat a
sel ection neans 1061 selects the register file 1064 witten in under the
i nstructi on iqsdfrudieions tindetincthei aritbmetibeuniyist eForaéxample, the
case of the horizontal up-scaling process can be coped with
by executing only the instruction 1 and leaving the
instructions 2-6 as NOP (no operation).
On the other hand, Fig 3 is an example that realized
the video processing of Fig 9 according to a prior art in a
video display unit of Fig 1. 1In the following description,
two types of screens, the decode video (video) and the still
picture data are reduced into 1/2 in each of the horizontal
and vertical directions. At the time of vertical 1/2
down-scaling, an interpolation processing is carried out by
serial two lines to generate the data. In the same way as
Fig 2, the pixel clock is 13.5 MHz and the operational clock
for video processing unit and the instruction sequencer is
six times as fast as that, which is 81 MHz. The instruction
controlled in the instruction sequencer 107 is controlled as
follows.
Arithmetic unit A:
(1) instructions 1-3: The same contents as described

in Fig 2.
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whi ch beconmes background color (held in the data selection neans 1061) to
carry out the operation. The operational result is witten into the
regi'ster file 1064. (3) instruction 2: The data selection nmeans 1061
-selects the register file 1064 witten in under the instruction 6 of the
arithmetic unit A and the register value which becones background col or
(held in the data selection neans 1061) to carry out the operation. The
operational result is passed through. (4) instruction 3: The data
sel ection nmeans 1061 _selects the register file 1064 witten in under the
instruction 1 and the IAstiiaiiongdebast iTrexesnfiionrontentsmare@anen 2
to carry out the operation. The arithnmetic  coefficient vale r is generated
fromthe acBfvERSFERFhyOngeltddbiitghherefexhetgangidd ffegence thatceheand
this is selected in the data selection nmeans 1061. The arithnetic
oper at i onal dat8upelestiansmeant il selectsstiilopigturee dagea asel ection
means 1061 selects . the arithmetic_operational result of the instruction 3
and the OSDRHat 18, BRPCRRsS e BHed ation. The arithmetic operational
result is witten intq the, output switching nmeans 1065 to be outputted to
the external noni tftt E&%c?ngdBébove, in the sanme video display unit as
showmn in Fig 1, the instructiops o{ Fig 3 éan be carried out so as to cope
Ei gThee

with the video processHREEHSHHORN &tpy selection means 1061
selects the register file 1064 written in under the

instruction 3 of the arithmetic unit A and the register value
which becomes background color (held in the data selection
means 1061) to carry out the operation. The operational
result is written into the register file 1064.

(3) instruction 2: The data selection means 1061
selects the register file 1064 written in under the
instruction 6 of the arithmetic unit A and the register value
which becomes background color (held in the data selection
means 1061) to carry out the operation. The operational
result is passed through.

(4) instruction 3: The data selection means 1061
selects the register file 1064 written in under the
instruction 1 and the arithmetic operational result of the
instruction 2 to carry out the operation. The arithmetic
coefficient valey is generated from the active display
period signal of the decoded picture (video) and this is
selected in the data selection means 1061. The arithmetic

operational result is passed through.
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Acconpanying with the recent devel opnment of the sem conductor technol ogy,
t.-he operational frequency of the circuits has been rapidly increasing and
it has been becom ng easier to enhance the operating clock of the
;arithmetic units _or the like against the pixel clock. For exanple, if they
are inplemented with a frequency higher than 81VHz, it is possible to
display two still pictures or videos easily in accordance with the
configuration of the present invention. Though the enbodinment of Fig 1 is
i npl emented by carrying out the f ilter arithmetic operation and a

bl endi ng operati otd bepagtracyion dwo Thet datia cealwatsion eeamesko6l

I nvention is not particularly limted to that configuration. For exanple,
it may be i Apilesds thevarithmet ieiapemrational tressrltwiofhthepinstiudyion
arithmetic units conbined together. The arithnetic units are not
limted-to 8henshithe PSDcdatarto garraiti the mprexrasicon asTHesarithmetict he
above enbodi nent, ~but other arithnetic operation nmay be carried out. In

t he above nPPeratdenadbberndhiis wrd tited intoitde owtputy switehisgdesans bed
as for one pixel, but it could be for a plurality of pixels or for one
line. And tEQééhtPn@e awanthed te thecexbernaltmonitont.i guration using a

register file, it could be inplenented without a register file if the
instructions are dsidpfaribed above, ide the same: videpcdispdayt unitlagesul t

for every cycle. (The, second enbodi nment .
shown in Fig 1, the instructions of Fig 3 can be carried out

so as to cope with the video processing shown in Fig 9 easily.
Accompanying with the recent development of the
semiconductor technology, the operational frequency of the
circuits has been rapidly increasing and it has been becoming
easier to enhance the operating clock of the arithmetic units
or the like against 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 the filter arithmetic operation and a blending
operation separately by two arithmetic units, the present
invention is not particularly limited to that configuration.
For example, it may be implemented with one arithmetic unit
or with a plurality of arithmetic units combined together.
The arithmetic units are not limited to the multiplication
and addition processes as described in the above embodiment,

but other arithmetic operation may be carried out.
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Anot her exenpl ary enbodi nent of a video display unit according to the
present invention is described referring to Fig 4, next. The sane nuneral s
are applied f or the sane conponents as Fig 1 and the descriptions are
-omitted for them This node is an exanple of a video display unit
according to Caim5. In this Figure, the wite back neans 1066 carries out
the control for witing back the output data fromthe arithnetic units A
1062 and B 1063, and the input and output buffer nmeans 108 is provided
~with the function for witing the witten back data fromthe wite back
means 1066 to the Ifrthe aboveymgffioneddembiocdinentr eatheuingteuctsphay
data from the frame nmenory 102. Conplying with the instruction of the
i nstructi onmeponysdice 1@ dascrsidest tasfatheone i pixdhe kbukait A66bdi béo
which the arithmetic results are witten, the decode video after being
processed oforhe plradddywwaf peikels o HEor e 1iamel. owApdt thobdkrtheans
108. In operation, when the wite back neans 1066 is selected fromthe
i nst ruct i onefbosdamenteiadasmzibedavidit pgonfitgurdt bon ising athegistennits
A 10 6 2 or B 10 6 3 are once stored in the wite back neans 1066. The
wite back #dd®s it sovldrbesimplemented oricthelt & registern fide afidthet put
buffer means 108 in other cycles than
instructions are designated so as to use the arithmetic
operational result for every cycle.

(The second embodiment)

Another exemplary embodiment of a video display unit
according to the present invention is described referring to
Fig 4, next.

The same numerals are applied for the same components
as Fig 1 and the descriptions are omitted for them.

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

In this Figure, the write back means 1066 carries out
the control for writing back the output data from the
arithmetic units A 1062 and B 1063, and the input and output
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 display data from
the frame memory 102.

Complying with the instruction of the instruction
sequencer 107, by selecting the write back means 1066 into

which the arithmetic results are written, the decode video
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the display read-out. The systemcontrol part 100 controls the trans f er
of . witing to the franme nmenory 102 by the nenory control neans 104 after
the rarithmetic operational result data for one line are witten in. If the
.witten back video is read out of the frane nenory 102 as a still picture
to be displayed, it becones possible to display a plurality of reduced
decode videos arranged in order, for exanple, a user interface screen can
be easily provided in such a formas a reduced still picture fitted into a
programtable. (The third enbodi ment) Another exenplary enbodi nent of a
vi deo di spl afteni beingcpracegsed ohethe dsike areveniitten inttesthebimput
referring to Fig 5 next. The sane nunerals are applied for the sane
conponent s and pugputabfifier deesns pt0®ns for themare onmtted. This node
is an exanple of a video display unit according to daim6. In the digital
broadcasting, a briracepstanipserwher bthe wrditef baek nfeaare YICG66€ imy be
provi ded. For exanple, it is a mxed broadcasting of 480 or 1080 |ines of
i nterl ace ssehachgdafivorSthe diniridticon deqodey eesinse 1863nnthgroutputt hi s
case, it is necessary to switch the clock for display depending on the
decode vi dedatalfromaher asbhhmetiodimihs A 41062dun Bdl 668 araiontei stored
descri bed which | eaves the operating frequency of video

in the write back means 1066.

The write back means 1066 transfers the stored data to
the input and output buffer means 108 in other cycles than
the display read-out. The system control part 100 controls
the transfer of writing to the frame memory 102 by the memory
control means 104 after the arithmetic operational result
data for one line are written in.

If the written back video is read out of the frame
memory 102 as a still picture to be displayed, it becomes
possible to display a plurality of reduced decode videos
arranged in order, for example, a user interface screen can
be easily provided in such a form as a reduced still picture
fitted into a program table.

(The third embodiment)

Another exemplary embodiment of a video display unit
according to the present invention is described referring to
Fig 5, next.

The same numerals are applied for the same components
as Fig 1 and the descriptions for them are omitted. This mode

is an example of a video display unit according to Claim 6.
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processing unit 106 and the instruction sequencer 107 as it 1is, while
switchihg only the nunber of executable instructions within one period of
the pixel clock to cope with such a case. The executable instruction
-nunber switching neans 1074 is f or switching the instruction nunber read
out within one period of the pixel clock, which is controlled by the
system control part 100. In operation, the systemcontrol part 100 sets
the instruction nunmber which is set in advance into the executable
i nstruction nunber swi tching neans 1074, on switching the display clock
based on the resol Initdre difydtadt broadéasbingdex bioadodat inkeerRilceucti on
execution control neans 1072 reads out repetitively the part
cor r espondi agdid ferentnframet rate maybbe peswvideded Pprtorampeytitnis
i nstructi on nunber sw tching neans 1074. The above nentioned confi guration
makes it possmilxed droaddasteing cofii 480 prote86i hgnest bdutintardiawge any
problens even in case the display clock is switched. As descri bed above,
accordi ng t scannisep atics 4188y oun720 binekbeofrprsegressivet soanndngari eIy of
functions can be inplenented easily by conbining instructions
correspondi kdpist cases ddmisn nesedhsEry drol sWispdlaythe qrilockefdr display
specifications for different display requirenent

depending on the decode videos.

In the present embodiment, a video display unit is
described which leaves the operating frequency of video
processing unit 106 and the instruction sequencer 107 as it
is, while switching only the number of executable
instructions within one period of the pixel clock to cope with
such a case.

The executable instruction number switching means 1074
is for switching the instruction number read out within one
period of the pixel clock, which is controlled by the system
control part 100.

In operation, the system control part 100 sets the
instruction number which is set in advance into the executable
instruction number switching means 1074, on switching the
display clock based on the resolution information of the
decode video.

The instruction execution control means 1072 reads out
repetitively the part corresponding to the instruction
number designated by the execution instruction number

switching means 1074.
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speci fications depending on the service providers. And it 1is also possible
t.o.inplenent the instruction nenory of a little size only for one pixel,
and the circuit scale can also be realized w thout al nost changing froma
-conventional unit. The present invention will be described based on the
drawings illustrating the nodes as follows. (The forth enbodinent) Fig 6 is
a bl ock diagram showi ng a video display unit of the forth enbodi nent
according to the present invention, and Fig 7 is a bl ock di agram show ng
the configuration of a video processing unit in the video display unit. In
Fig 6, the systemTBmabsvementiooed corfigdratidnonakesg itepossible the
frame nmemory 102, the display timng generation neans 10 3, the nenory
control neaAdplementsgd widgntproggdsingeahthoot taveinge apymproblemsur e as
that of a corresponding one in a prior art. The present node is an exanple
of a video evepl dp eaise the cHBPRAY cclpeknis 7swhtahedi0. The video
processing units 106A and 106B generate output data fromthe data in the
output buf f er neshsessgrihed a oRcaending teper videoi dipplaylwnitn t he
present node. This video processjng unit conprises, as shown in Fig 7, a
data sel ecPfotheePresemd imyentsien: i agvapiatynplit functaonse caar behnetic
unit descrihed_later, the arithmetic units A 1062 and B 1063 for carrying
out three 0ﬁ@p&§N§ﬁ§qﬂ;gﬂﬁ§%&;@m combining instructions corresponding

to the common hardware and display requirement

specifications for different display requirement

specifications depending on the service providers. And it

is also possible to implement the instruction memory of a

little size only for one pixel, and the circuit scale can also

be realized without almost changing from a conventional unit.

The present invention will be described based on the
drawings illustrating the modes as follows.

(The forth embodiment)

Fig 6 is a block diagram showing a video display unit
of the forth embodiment according to the present invention,
and Fig 7 is a block diagram showing the configuration of a
video processing unit in the video display unit.

In Fig 6, the system control means 100, the video
decoding means 101, the frame memory 102, the display timing
generation means 103, the memory control means 104, and output
buffer means 105 have the same structure as that of a

corresponding one in a prior art.
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clock, a register file 1064 which is an arithnetic operational result
buf-fer neans for storing tenporarily the arithmetic operational result,
and ‘'t he output swtching neans 1065. A display data read-out neans 1108
-controls the read-out of the data fromthe output buffer neans 105
according to a horizontal up-scaled ratio. For exanple, it has an eight
bit adder to give the fixed value an increnent and applying a carry of the
adder as a trigger for reading out the next pixel data, thereby, controls
the read-out from the output buffer nmeans 105. In this case, the
hori zontal up- scdThel pregsent mode: igean exanpleiah a wédeoi diédplayuenithi ch
may be given an increnent, and the eight bit adder output can be utilized
as an arithaecosddngedssidipigeefTi 3 eandalOthe tine of the horizontal
up-scaling process. In the present node, two video processing units process
two pixels at the Beerevidee, puadeshdngf undtst H6@b@ansd dHfiB qyenerate enent
Is given twice to the fixed value within one pixel. The display data
read- out meentputodabat fxem the datiar in theduhputldnf femimeanasal 05 hnehe c
operational coefficient to the video processing unit 106A and outputs the
second readtwotofidhemadedrerated e parapiedtinthie preséntgiade . tThise
vi deo processing unit 106B. on the other hand, the arithnetic units Al1062
and B 1063 Véfeg processisng suiity apmprisesy amitshown fin | Bignl, ezudatans,
respectively.

P gelection means 1061 for selecting data inputted to the

arithmetic unit described later, the arithmetic units A 1062
and B 1063 for carrying out three operations to the pixel
clock, a register file 1064 which is an arithmetic operational
result buffer means for storing temporarily the arithmetic
operational result, and the output switching means 1065.

A display data read-out means 1108 controls the
read-out of the data from the output buffer means 105
according to a horizontal up-scaled ratio. For example, it
has an eight bit adder to give the fixed value an increment
and applying a carry of the adder as a trigger for reading
out the next pixel data, thereby, controls the read-out from
the output buffer means 105. In this case, the horizontal
up-scaled ratio can be designated with the fixed value which
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 process

two pixels at the same time, and therefore, the above
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The arithmetic unit A 1062:. (the arithmetic operational result) = O XA +
j.;6-XB + C The arithmetic unit B 1063: _(the arithmetic operational result)
=r XD+ (1-'r) XE wherein A, B, C, D and E are video data selected by the
-data sel ection nmeans 1061 descri bed bel ow, and video data selected by the
data sel ection neans 1061 from video data outputted through display data
read- out neans 1108 fromthe output buffer neans 105, video data as the
arithnmetic operational results processed in the past by the arithnetic
units A 1062 and B 1063, video data of background color or the |ike, video
data of them@&Bbicnedhéncriemesrtd isi givenatwibce dat & hieo £imedbirahgetwetlvih put
of a particular value (for exanple, zero) and the like. And crand $ are
coef f icieone pikeds {The clirsplay datta readatauwinmeansh 188t outpatsviehght i ng
f or the video input data A and B selected by the data sel ection means 1061
(filter proddgst readi—dulr detapinrd thetanithmetiocebperiadkionadt the tinme of
hori zontal up-scaling process as already described or arithnetic
coef fi ci ent soed fiamientoto the wirdea propeselingpeniati bibdrndeoutpkts e r is
a blending arithnetic operational coefficient to enable a transl ucent
bl endi ng op&esonch rieast alitdetatapand dohe &ribbméticl operdtipnalhe dat a
selection neans 10 6 1, and f or exanple, if r =0, then E is outputted as
it is, if 'coeffiledent ito theuwideb gprocessingandikf 19681/ 2, then D and E
are outputted as transl ucent

On the other hand, the arithmetic units A1062 and B 1063

of a video processing unit carry out the following equations,
respectively.

The arithmetic unit A 1062: (the arithmetic
operational result) = @ XA + BXB + C

The arithmetic unit B 1063: (the arithmetic
operational result) = ¥y XD+ (1-7)XE

wherein A, B, C, D and E are video data selected by the
data selection means 1061 described below, and video data
selected by the data selection means 1061 from video data
outputted through display data read-out means 1108 from the
output buffer means 105, video data as the arithmetic
operational results processed in the past by the arithmetic
units A 1062 and B 1063, video data of background color or
the like, video data of the OSD 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
values for carrying out operations with particular weighting

for the video input data A and B selected by the data selection
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vi deos. The instruction sequencer 107 synchronizes to the timng of the
di splay timng generation neans 103 and controls two video processing
uni t's 106A and 106B, which is constructed fromthe follow ng three
- conponents. The instruction nmenory 1071 stores the control information for
controlling the inputs and the outputs of the arithnetic units A 1062 and
B 1063, the instruction executable control neans 1072 controls a plurality
of instruction read-outs within one period of the pixel clock, and the
i nstructi on decoder neans 1073 decodes the instructions read out of the
i nstructi onmeamsr \ 0617 1(, £ iaktterc rtocess ) heandy, afornpxampd e,0 arictmatdvret i ¢
units A 1062and B 1063 for the data selection neans 1061. The instruction
sel ect s t hecoediffiicdientts a&l the wimmdf hoxd zontalaspt-sealimg ptacesa ad, and
Cfor the arithnmetic unit A 1062 and selects the coefficient value rand the
i nput dat aabreadyEdescriibedaort Arethmetiiict cBef@d 2 ients tespactryt outt ae
video processing unit 106A and 106B, respectively, and designates the
out put addr ¥e¥tdrcadapt-xefl operationmey chenilike. (i Anst it isnatblendingt he
results are witten in: whether witten into the register file 1064 or
i nto the oupgithmettichiopenaddrongleef fliwient to emgblewn tramslpcentssing
units are controlled at the sane tine with conmon instructions.

blending operation for video input data D and E selected by

the data selection means 1061, and for example, if 7= 0, then

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

is, and if ¥=1/2, then D and E are outputted as translucent

videos.

The instruction sequencer 107 synchronizes to the
timing of the display timing generation means 103 and controls
two video processing units 106A and 106B, which is constructed
from the following three components.

The instruction memory 1071 stores the control
information for controlling the inputs and the outputs of the
arithmetic units A 1062 and B 1063, the instruction executable
control means 1072 controls a plurality of instruction
read-outs within one period of the pixel clock, and the
instruction decoder means 1073 decodes the instructions read
out of the instruction memory 1071, and controls the data
inputted to the arithmetic units A 1062and B 1063 for the data
selection means 1061.

The instruction selects the coefficient values aand

Bas well as the input data A, B, and C for the arithmetic
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The instruction nmenory 1071 stores six instructions, and the instruction
execut abl e control neans 1072 reads this out repetitively, with two pixels
in one period, and controls the instruction execution for one line. The
-out put sel ection nmeans 109 tenporarily stores two parts of data generated
fromtwo video processing units 106A and 106B, and selects the data so as
to be outputted alternatively one pixel by one pixel while synchronizing to
the display clock. A video display unit of the present node which is
configured as described above is described in operation referring to the
drawi ngs. Fhndt Bfl1@62 andseshentantdencoelf fivdent]l v luerl antdstheeinplatspl ay
unit per line unit. Mre concretely, followng the indication of the
syst em cont dattanbaand1B0for hehesani yhmebicobniteBnk069witthdsespéct heo dat a
to be displayed fromthe frane nenory 102 to the output buffer neans 105
per |ine unthe Vhideovptecessdioegssimid U6 ambA 6B, Mithectiwely asande
I nstruction sequencer 107 use those data to generate the output data f or
one |ine. THespgnateis the opeput iaddrass of eachdhthevarithmdtiplayitata to
the output buf f er means 105 is same as that according to a prior art. In
t he fol | ow fgnformat iceas davvwhere hthe npesulesobnei wniktenhdimnm whekheri6 (a)
s 352 X240 is described so as to be enlarged twice as large in the
hori zont al wWrdttent iodlo diheetegistethehibe sp064edr into the output
switching means 1065). That is to say, two video processing
units are controlled at the same time with common
instructions.

The instruction memory 1071 stores six instructions,
and the instruction executable control means 1072 reads this
out repetitively, with two pixels in one period, and controls
the instruction execution for one line.

The output selection means 109 temporarily stores two
parts of data generated from two video processing units 106A
and 106B, and selects the data so as to be outputted
alternatively one pixel by one pixel while synchronizing to
the display clock.

A video display unit of the present mode which is
configured as described above is described in operation
referring to the drawings.

First of all, the system control means 100 controls the
display unit per line unit. More concretely, following the
indication of the system control means 100, the memory control

means 104 reads out the data to be displayed from the frame
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this case, the output buffer means 105 holds the data for sequential two
l.ines of the decode video fromthe frane nenory 102. Fig 8 shows an
exanpl e where a video processing of Fig 15 according to a prior art is

i npl enented, where the pixel clock is 13.5 MHz and the operating cl ock of
the video processing unit and the instruction sequencer is three tines as
fast, which is 40.5 MHz. The instruction executable control neans 1072
repetitively reads out the instructions on Oh to 5 th address of the

i nstruction nenory 1071, with two pixels in one period. The instruction
decoder neafempry3l@2cbadthe putipnt budifiesnmeansad0bper driche amtirtol sThae
data sel ectign neans 1061 of the video processing units 106A and 106B and
the arithmetideghirzpcessiger wnits 1062 andf 40FBues weddeias tthe vi deo
processi ng unlt 106A generates the data of 2N pixels while the video
processi ng GRSt rM%mwemel%tasef those1fagax&os gengnatigndthe uni t
A. (1) instruction 1: The data selection neans 1061 selects the horizontal
two pi xel duEpwt datar fox onendipe. Fhedpabheofi e operabionadunhil
coefficient valye data to carry out the nultiplication and addition
processes u¥eAgiige outatbeqdigplaredasai tonthe ewbpytxeufferamaanst hes
coefficient , value are inputted fromthe data read-out neans 1108. The

oper at i onal 1€c8ame a8 W?&%‘PP‘PJF@%)“?HEO@@W agt.e Ipeghe following,

the case where the input resolution as shown in Fig 16 (a)
is 352 X240 is described so as to be enlarged twice as large
in the horizontal and vertical directions when displayed. In
this case, the output buffer means 105 holds the data for
sequential two lines of the decode video from the frame memory
102.

Fig 8 shows an example where a video processing of Fig
15 according to a prior art is implemented, where the pixel
clock is 13.5 MHz and the operating clock of the video
processing unit and the instruction sequencer is three times
as fast, which is 40.5 MHz.

The instruction executable control means 1072
repetitively reads out the instructions on 0*! to 5* address
of the instruction memory 1071, with two pixels in one period.
The instruction decoder means 1073 decodes the instructions
read out, and controls the data selection means 1061 of the
video processing units 106A and 106B and the arithmetic units

A 1062 and B 1063 as follows. Wherein the video processing



(2) instruction 2: The data selection neans 1061 selects the horizontal
two pixels of the second Iine and the <coefficient value data to carry out
the nultiplication and addition processes using the sanme data. The
~horizontal two pixel data and the coefficient value are inputted fromthe
data read-out neans 1108 in the sane way as the instruction 1. The
operational results are passed through (feedback to the data selection
means). (3) instruction 3: The data sel ection neans 1061 selects the
register file data that is witten in under the instruction 1 and the
oper at i onal undsull06# gdmeratses uché odat2 OEhRNhpixelas shd lehrshegh)iden carry
out the nultiplication and addition operation. Thereby, the vertical
operati on bprocessdaig wiitt hE)6B rgenérateanthehdasacofd (12N Jareixesds . ed
out. The operational coefficient values aand 8 are realized by allow ng the
data sel ection neaksitidgetic hait Rhe coefficient register so as to be set
per line unit by the systemcontrol means 100. The operational result is
witten into the (k)i tnetraction0d4. The Hatad rselectiam méams BO61won' t
carry out the instruction execution particularly. Arithmetic unit B: (1)
i nstructi onselerihs ddien hoatigontal o Picosll data cof sthéef iast binehef
register file 1064 witten in under the instruction 3 of the arithnetic
unit A and #hecgesode whdidep (video) and the coefficient value data to
carry out the multiplication and addition processes using the
same data. The horizontal two pixel data and the coefficient
value are inputted from the data read-out means 1108. The
operational result is written into the register file 1064.

(2) instruction 2: The data selection means 1061
selects the horizontal two pixels of the second line and the
coefficient value data to carry out the multiplication and
addition processes using the same data. The horizontal two
pixel data and the coefficient value are inputted from the
data read-out means 1108 in the same way as the instruction
1. The operational results are passed through (feedback to
the data selection means).

(3) instruction 3: The data selection means 1061
selects the register file data that is written in under the
instruction 1 and the operational result of the instruction
2 (which is passed through) to carry out the multiplication
and addition operation. Thereby, the vertical operation by
the data of the first line and the second line are carried

out. The operational coefficient values owand Bare realized
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whi ch beconmes background color (held in the data selection neans 1061) to
carry out an operation. The arithnmetic coefficient value r is generated
fromthe effective display termsignal of the decode video in the data
-sel ection nmeans 1061. The operational result is passed through (feedback
t-o the data selection neans). Thereby, the data to paint out the area
outside the effective display with a particular background color is
generated. (2) instruction 2: The data sel ection neans 1061 selects the
operational result of the instruction 1 and the OSD data to carry out a
bl endi ng pr byesdloWimgOIheldaetdaselecbiendnagnsall 06 1witbh hiave whdeo dat a
(rcoefficient value). The operational result is witten into the output
switching ceeffititht cdpstspudd ealsttotbe setepesl 1dine umit (G3) thHee
instruction slots 3-6 won't performthe instruction execution
parti cul ar| gystiem conprolaheahs k00t hMite operat iBnal63eslilthéstwnitvéneo
processing units 106A and 106B is inputted to the output selection neans
109 and sel dated thed regimtteércdile et®bdecly by synchroni zing to the pixe
cl ock. More concretely, the output selection nmeans 109 | atches data from
the video processi () uthe iNs¥ractiondsdopsodesswon tnidarpbowt the sane
time for every two pixels so that the |atch data of video processing unit
106A i s out postetciiost exsdutvisoh lpavtdiquiarhy.the data of the video
processing unit 106B with

Arithmetic unit B:

(1) instruction 1: The data selection means 1061
selects the data of the register file 1064 written in under
the instruction 3 of the arithmetic unit A and a register value
which becomes background color (held in the data selection
means 1061) to carry out an operation. The arithmetic
coefficient value ¥ is generated from the effective display
term signal of the decode video in the data selection means
1061. The operational result is passed through (feedback to
the data selection means). Thereby, the data to paint out
the area outside the effective display with a particular
background color is generated.

(2) instruction 2: The data selection means 1061
selects the operational result of the instruction 1 and the
0SD data to carry out a blending process. The 0SD data has
a blending value with the video data ( Y coefficient value).
The operational result is written into the output switching

means 1065 to be outputted to the external monitor.
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a delay of one pixel. As described above, the instruction execution control
nmeans 1072 carries out instructions (six steps) repetitively by

synchroni zing to the pixel clock, and can generate video data for one |ine
-by operating the two video processing units. The up-scaling processing for
t-he decode video can be coped wth by changing the instructions 1-3 in the
arithnetic unit A For exanple, the case of a horizontal 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 iz) siguninbietictien 528tz 8d6awante0 g sssi¢lge of Fig 15

according to a prior art in the video display unit of "Fig 6. In the

follow ng, jh¥erkcRdonolexeirsith YartecwesPpg, vi deo (video) and the still
picture data are described as they are reduced into 1/2 in the horizontal

and vertical direcfi@onsutp@EPSet tNel drifhmbeic LAt BB 0Y3 \6F tika! two
down-scaling into 1/2, the data is generated by carrying out an

i nt er pol at i 9§dpoaSESSeHYihY anias106R &hd1WGH iBetnputéde s ene dwpas Fi g
8, the pixel clock is Bet at 13.5 Mz while the operating clock of the

vi deo proceselagtlibnt meah@6A09ndni0sBlatted lanths uttsdd Ul exrnSesigncer
107 is set three tinmes as fast as that, which is 40.5 MHz. The instruction
control l ed by shacheehizdnigofosetecpisiell@ldck. CMBreddtbretd Dy ) ottse
output selection means 109 latches data from the video
processing unit 106A and video processing unit 106B at the
same time for every two pixels so that the latch data of video
processing unit 106A is outputted first followed by
outputting the data of the video processing unit 106B with
a delay of one pixel.

As described above, the instruction execution control
means 1072 carries out instructions (six steps) repetitively
by synchronizing to the pixel clock, and can generate video
data for one line by operating the two video processing units.
The up-scaling processing for the decode video can be coped
with by changing the instructions 1-3 in the arithmetic unit
A. For example, the case of a horizontal 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 example is shown which
has realized a video processing of Fig 15 according to a prior
art in the video display unit.of Fig 6. In the following,

two kinds of screens of the decode video (video) and the still
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Arithmetic unit A: (1) instructions 1-3: The same contents as described in
Fig 8. (3) instructions 4-6: The executable contents are same as the
instructions 1-3, but are dif f erent in the point that the still picture
-data are selected as the arithmetic operational data fromthat data

Bel ecti on means 1061. Arithmetic unit B: (1) instruction 1: The data

sel ection neans 1061 selects the register file 1064 witten in under the
instruction 3 of the arithnmetic unit A and the register value (held in the
data sel ection neans 1061) to carry out an operation. The operati onal

result is wplittete datal Afe REHPed idLtMHed D Fdlildatttindo 2i/Thepdat a
sel ection neans 1061 selects the register file 1064 witten in under the

i nstruct i onthetof Igoital MR vertidal dapdct IBnESH &dséct ety . WRLCFoM | |
beconme t he background color (held in the data selection nmeans 1061) to

carry out aghepeifiel @F vEY:icHE bW stal syl inté RA2§edhbhyaeahis(5)
I nstruction 3: The data sel ection neans 1061 selects the register file

1064 writtegeneratder byhearmpingchi®rad diteipelopehat pPbakssedy thef the
instruction 2 to carry out an operation. The operati onal coeffiCient
value r is gegeeatdadll twod tlhimed fective display term signa

In the same way as Fig 8, the pixel clock is set at 13.5
MHz while the operating clock of the video processing units
106A and 106B as well as the instruction sequencer 107 is set
three times as fast as that, which is 40.5 MHz. The
inétruction controlled by the instruction sequencer 107 is
controlled as follows.

Arithmetic unit A:

(1) instructions 1-3: The same contents as described
in Fig 8.

(3) instructions 4-6: The executable contents are same
as the instructions 1-3, but are different in the point that
the still picture data are selected as the arithmetic
operational data from that data selection means 1061.

Arithmetic unit B:

(1) instruction 1: The data selection means 1061
selects the register file 1064 written in under the
instruction 3 of the arithmetic unit A and the register value
(held in the data selection means 1661) to carry out an
operation. Thé operational result is written into the

register filel064.
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of the decode video (video) in the data selection neans 1061, and this is
sel-ected. The operational result is passed through. (6) instruction 4: The
data sel ection nmeans 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 swi tching neans 1065 to be outputted to
the external nonitor. As described above, the sane video display unit as
shown in rig 6 can execute the instructions of Figs 8 and 9 so as to cope
with the video processing shown in Fig 15 easily. According to the present
enbodi nent as desc(4peiinstibuetioon:i nTheudaten sElpetien meansob06dl a
plurality of video processing units and a variety of display processing
can be real isededbs dhebireqiptéer fiker LO64owritRAed by umder ndhe he contro
system of the video processing into one, the increase of the circuit scale
is control liagtraatinn Kaof rithe: acdthimgdria uod tt Asnd thleuregisgerovalideo
processing unit process in parallel, the followng effects can be gai ned.
Even in cas&hilgh widdo hesonetthe backgrnound tchdorsi(meld in dde mlatcessi ng
can be realized by increasing the nunber of the video processing units
oper at ed i nsediesttisin means i LA6L) | yoicahuy butnabeoperadiomcessBhe) to cope
with a high definition (the resolution exceeds 720 pixels X 480
operational result is passed through.

(5) instruction 3: The data selection means 1061
selects 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

valueY is generated from the effective display 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 1061
selects the operational result of the instruction 3 and the
OSD data to carry out an operation. The operational result
is written into the output switching means 1065 to be
outputted to fhe external monitor.

As described above, the same video display unit as
shown in Fig 6 can execute the instructions of Figs 8 and 9
so 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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lines) systemin future and the possibility of realizing that 1is becom ng
an-inportant point. In designing an LSI, it is easier for the devel oper to
use the same circuits in parallel than to design totally new circuits.
- Though, in the above descri bed enbodi nent, two video protessing units are
described, the present invention doesn't limt the nunber particularly.
And though in Fig 6, a filter operation and bl endi ng operation are
separately <carried out by two arithnetic units, the present invention
doesn't limt the configuration in particular to inplement it. For exanple
it may be rvategeprbgessdngr untids andi@i wvardetiy ofydimplegnipresessing a
plurality of arithnmetic units. The arithnetic units are not limted to
havi ng t he canl bepreadtized dy cobining prhe eisstrastionsri bed in the
above nentioned node but may be the ones to carry out other operational
processes. |In the Aisbvey remtfyihed theodonbnol slystiemstofidtheorvidemory is
described as having the size of two pixels, but it nmay be provided with a
si ze of a ppuPaeBsyngf ipitecioneyr the ingreasecof| bheheizpuit seailieodsd
nmode, it is described as having a configuration using a register file
whi ch i s ancepsraidiledal andebyl haying accomfamuration tthat aolwmlitint ed
wi thout having ,a register file if the instructions are designated so that
of 'video processing unit process in parallel, the following
effects can be gained.

Even in case the video resolution increased, the
similar video processing can be realized by increasing the
number of the video processing units operated in parallel.
Particularly it has been becoming necessary to cope with a
high definition (the resolution exceeds 720 pixels X 480
lines) system in future and the possibility of realizing that
is becoming an important point.

In designing an LSI, it is easier for the developer to
use the same 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 implement
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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t he operational result is used for each cycle. (The fifth enbodinent) Fig
10-is a block diagram showi ng a video display unit according to the fifth
enbodi ment of the present invention. The present enbodinent is sanme as the
-above node in the point where one instruction sequencer controls a
plurality of video processing units in the same way as in Fig 6, but
different in the point where the instruction decoder of the instruction
sequencer is provided for each video processing unit. The same nuneral s
are applied for the sanme conponents as Fig 6, of which descriptions
are-om t t ed Thth@nitduweticouwits areerahplamited tiodbavdingpitdhe unit
according to Claim8. The instruction decoder means 1073A and 1073B have
the sane fwdtiigligation andtaddibionuprocessesoder desardibEdl’ain ithei g 6.
Though the instruction nmenory 1174 stores the six instructions in the sane
way as the abomeumendionadmodebut mayFbe 6hei bnes tiof areyt ouh obbkepoi nt
where two instructions are read out at the sane tine by the control of the
i nstruct i onoperatitonal qarecessesans 1072. The out put sel ection neans 110
tenporarily stores two parts of data generated fromthe two video
processing units 1bBAthedaboss menpdonedeephadimentyutthe timstyuction
synchroni zing to the display clock. The video display unit according to the
present nod@emeF igudegcxibgdsasi hruingdike iize iof dwocpiised si,nbupeitt i on
may be provided with a size of a plurality of pixels or for

one line.

In the above mentioned mode, it is described as having
a configuration using a register file which is an operational
result buffer means, but it can be implemented without having
a register file if the instructions are designated so that
the operational result is used for each cycle.

(The fifth embodiment)

Fig 10 is a block diagram showing a video display unit
according to the fifth embodiment of the present invention.

The present embodiment is same as the above mode in the
point where one instruction sequencer controls a plurality
of video processing units in the same way as in Fig 6, but
different in the point where the instruction decoder of the
instruction sequencer is provided for each video processing
unit. The same numerals are appliéd for the same components
as Fig 6, of which descriptions are omitted.

The present mode is an example of a video display unit

according to Claim8.
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referring to the draw ngs. Fig 11 shows an exanple where the video
processihg is realized in Fig 17 according to a prior art, where the pixel
clock is 13.5 MHz and the operating clock of the video processing unit and
.instruction sequencer is three times as fast as that, which is 40.5 Miz.
The instruction execution control means 1072 reads out repetitively the
I nstructions on OGh to 5 th address of the instruction nenory 1174 with
one period of two pixels. At this time, instructions given to the
instruction decoder neans 1073A and 1073B are staggered as shown in Fig
11. That is to s&he inssructdondenpder meansm 0i3Afandd 0738 haveithe 1 of
the instruction decoder neans 1073A, the instruction 4 is given to the
i nstruct i onsawecfenchiansasovies: afidthe tinstmcticn i decodendeeaneal3731073A
and 1073B control the data sel ection neans 1061 and the arithmetic units
A1062 and BLnOBBIfor Thoughr thepdnatryctionomemorysiiigd shores e simd
106B, respectively. The instruction control is the sane as in the above
ment i oned f&Rehructdonsf innthe avervayias the omatruction pemany 10zl
operational result data is shown in BLD(OSD) of the arithmetic unit B. The
oper ati onal 1RB g 16, d&tis diffrrentda phecpointgvherestuocastrhctoBmsr e
found to be produced alternately for each video. Accordingly, the output
sel ecti on ndBAFerdhoyscah thensaned ee by thagantrekef the instruction
execution control means 1072. The output selection means 110
temporarily stores two parts of data generated from the two
video processing 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
realized in Fig 17 according to a prior art, where the pixel
clock is 13.5 MHz and the operating clock of the video
processing unit and instruction sequencer is three times as
fast as that, which is 40.5 MHz.

The instruction execution control means 1072 reads 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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as the one used in the forth node but may be only selected alternately by
synchroni zing to the pixel clock. As described above, according to the
present node, one instruction sequencer can control a plurality of video
*processing units,, and a variety of display processing can be realized
with a different configuration fromthat in the forth node by conbining
the instructions. In the present node, two video processing units are
descri bed, but the present invention doesn't limt the nunber

particularly. And in an exanple of Fig 11, the configuration is

i mpl enent ed lbpfchheyingtsuctaon deepdeyemgansnlfddAa theeknshyuopaeat 4on
separately by two arithnetic units, but the present invention doesn't limt
t he confi gui&t igdiverp&Q ithe sknstryctienaderedesnmeanst APF3B unit may be
used for the inplenentation, or a plurality of units may al so be

conbi ned. The aritFR@sectyai inptrastionhideswder meansmAd73 i ardi bA73Rd
addi tion processes but may be the one which carries out other arithnetic
oper at i ons. CPRtN Bhe\datrgelessdonpreans HO6handhe axitbmetic wnits

described as having the size of two pixels but it nmay be provided with a
size of a pPd0S2 apdd 19i63-ferdihe sorsaspanding\widee processiagnenitened
mode, , the configuration is described as using a register file which is an

oper at i onal 1068s@ng bY¢Berregpectivalyt The ipstragtion cantreld: iBabheg a

register file if the instructions are, designated so as to .
same as in the above mentioned forth mode, of which

description is omitted.

In Fig 11, the operational result data is shown in
BLD(OSD) of the arithmetic unit B. The operational result
data of the video processing units 106A and 106B are found
to be produced alternately for each video. Accordingly, the
output selection means 110 doesn”t need a delay control such
as the one used in the forth mode but may be only selected
alternately by synchronizing to the pixel clock.

As described above, according to the present mode, one
instruction sequencer can control a plurality of video
processing units, and a variety of display processing can be
realized with a different configuration from that in the forth
mode by combining the instructions.

In the present mode, two video processing units are
described, but the present invention doesn”t limit the number
particularly. And in an example of Fig 11, the configuration
is implemented by carrying out a filter operation and a

blending operation separately by two arithmetic units, but |
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use the operational result for every cycle. (The sixth enbodiment) Fig 12
i.s'a bl ock diagram showi ng an exanple of a video display unit according to
the sixth node of the present invention! and Fig 13 is a bl ock diagram
-showi ng another exanple in the sane way. The sane nunerals are applied for
t-he sane conponents as in Figs 6 and 11, of which descriptions are
omtted. The present node is an exanple of a video display unit according
to Claim1l. The wite back neans 111 controls the output data to be
witten back fromthe arithnmetic units A 1062 and B1063, and the input and
out put buf f eRenprgsent? inyeadiigipairegn it liaituhhei eanéigwratiien t he data
witten back to the wite back nmeans 111 into the f rane nmenory 102 in
addi ti on t opaEhdrRdardyt tHerdexprpledapnef abhkthneticandikehayybe orsedhe

i nstructions of the instruction sequencer_107_  select the wite back neans
111 as an afidrethet Hepbgmentatian, prsalpiubadityi ofcunikhsomaYiRb$PHRE t he
processed decode video or the like to be witten into the input and output
buf fer neagembinedthe Thier aridhmetslpanienisi pet 12insted3tos tiwge different
generation timng_ of the data outputted fromthe two video processing
units. | n Frglidplisagdes and@dditinn psecessegebut Mgy beddie oneaviyielr at ed

at the same tine for ever& two pixel )
carries out other arithmetic operations.

In the above mentioned mode, the instruction memory is
described as having the size of two pixels but it may be
provided with a size of a plurality of pixels or for one line.

And in the above mentioned mode, the configuration is
described as using a register file which is an operational
result buffer means, but it can be realized without having
a register file if the instructions are designated so as to
use the operational result for every cycle.

(The sixth embodiment)

Fig 12 is a block diagram showing an example of a video
display unit according to the sixth mode of the present
invention, and Fig 13 is a block diagram showing another
exampie in the same way. The same numerals are applied for
the same components as in Figs 6 and 11, of which descriptions
are omitted.

The present mode is an example of a video display unit
according to Claim 11.

The write back means 111 controls the output data to

be written back from the arithmetic units A 1062 and B1063,
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cl ocks. on the other hand, in Fig 13, as described in the f ifth node,
pi xel s are generated fromthe two video processing units one by one
alternately by sifting the execution instructions by one pixel. The
-difference of those exanples of configurations doesn't directly relate to
the witing operation the present node is enphasizing on, therefore, the
detail ed operational descriptions are omtted. In operation,, when the
wite back nmeans 111 is selected fromthe instruction decoder nmeans 1073,
the output data of the arithnetic units A 1062 or B 1063 are tenporarily
stored in ahd whet énpatk amdaontpit bifif ey inearmckl 2rebs seqiippedmsiths t he
stored data to the input and output buffer neans 112 in a cycle except to
t he di spl aytheaffunctiothedf wirdtdmer dtheorddta sordttemtbadlbortoobhel wniteare
witten in, the systemcontrol neans 100 controls the witing-in transfer
to the franbagkmeandd2 lbintadhefrane nemorylldZinaddition tohceadings
witten back are displayed by reading out of the franme nenory 102 as stil
pi ct ures, i outsthesdilsipday datia pfzom athe ufsameymemoryddd@d decoded vi deos
in arrangement, and the user interface screens can easily be provided, in
such a form as rectheeinstructponsupss thexdastmstiiion meguencexnble? In the
present node, two video processing units are described, but the present
i nventi on dsedect theiwsitédack means 111 as an address the operational

results are written into and allows the processed decode video

or the like to be written into the input and output buffer

means 11l2.

The difference between Figs 12 and 13 is the different
generation timing of the data outputted from the two video
processing units. In Fig 12, as described in the forth mode,
two pixels are generated at the same time for every two pixel
clocks. On the other hand, in Fig 13, as described in the
fifthmode, pixels are generated from the two video processing
units one by one alternately by sifting the execution
instructions by one pixel.

The difference of those examples of configurations
doesn’t directly relate to the writing operation the present
mode is emphasizing on, therefore, the detailed operational
descriptions are omitted.

In operation, when the write back means 111 is selected
from the instruction decoder means 1073, the output data of
the arithmetic units A 1062 or B 1063 are temporarily stored

in the write back means 111.
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nunber particularly. And in an exanple of Fig 7, the configuration is
i.mpl emented by carrying out a filter operation and a bl endi ng operation
separately by the two arithnmetic units, but the present invention doesn't
-limt the configuration particularly. For exanple, it can be inplenented
With one arithnetic unit, or a plurality of arithnmetic units may be

conbi ned. The arithnmetic units are not limted only to the nmultiplication
and addition processes but may be the ones carrying out other operational
processes. in the above nmentioned node, the instruction nenory is

descri bed as havi Mehé witizte Wadkvingainee |19 10 tth-anis fers khepsvrdeddatat Boa
plurality of pixels or one line of pixels. In the above nentioned node, the

configurati ehel $npiesand etitauthddifen niegnstE12 fihea Wyebei 6xa88pt to
operational result buf f er means, but if these instructions are

desi gnat ed the displayseetleouter awhenatheespétatdonadchesutktedats €ap be
I npl emented without having a register file. In either unit of the video

di spl ay uni baedkbne iaredwt htteheimr, esos s ysen éontrolme s 1 00ospnteolscan
be inplenented by neans of software or it can be constructed as a

dedi cated khedwnaténgfia enansfeprtpahe diafnemémory DO2 dnckheemamopy each
step described in either unit of the video display units described in the
present speebhittratlll mearsy 061 npl enented by conputer programrecorded in a
magnetic disc,, an optical disc

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 carrying 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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or other recording nedia, which can be formed and can be utilized,
needl ess'to say, in order to inplenent the sane operations as descri bed
above. That is to say, the present invention could be a programrecording
-medium storing a programto inplenment by conputer the entire or part of
f.unctions of each nmeans or of each part in the above nentioned wunits. As
t he above description discloses, the present invention can control the
i ncrease of the devel opnent cost and can provide a video display unit with
an excellent expansion possibilitg: That is to say, according to a video
di splay unit of tHa& e ahovementbanedomodes f ShenconfdgunadsiiQronss wi t h
di splay requirements depending on the service providers , each of the
functions c@Rsetibegl agehaeingcasregister ofibl e whyleh i amaneratdcenall
instructions corresponding to each of the specification wth_ display
requi r ement 5eSuhl Ruffer meamnsyobytptk thesepnekEnetinas arexlesignateditt| e
size of the instruction nenory. And in_case the video resolution is
i ncreased s®eha8stofepethegapaeatirnadn reswd tr £031 @adh avaledsiy xapi xel s
X 480 lines ), system a video processing unit with a simlar
char act eri sPeciBphepentgs withawte hawing 13 regiebernfil@e number of video
processing units operating in_EaraIIeI.,In addition, thereby, the effects
are gained that tHd& edtheropRihtofddie WHdee display veiksiesreibaedelRo the
the present specification, each component can be implemented
by means of software or it can be constructed as a dedicated
hard ware.
The entire or part of functions of each means or each
step described in either unit of the video display units
described in the present specification may be implemented by
computer program recorded in a magnetic disc, an optical disc
or other recording media, which can be formed and can be
utilized, needless to say, in order to implement the same
operations as described above. That is to say, the present
invention could be a program recording medium storing a
program to implement by computer the entire or part of
functions of each means or of each part in the above mentioned
units.
As the above description discloses, the present
invention can control the increase of the development cost
and can provide a video display unit with an excellent
expansion possibility. That is to say, according to a video

display unit of the present invention, for different
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necessity of manufacturing different types of circuits (LSI) for each
requi red specification can be reduced. Availability in the industry As
descri bed above, according to the present invention, nultipurpose
rarithmetic units for carrying out at |east one operation within one period
of the pixel clock and for generating a display data, and an instruction
sequencer for describing the display data and the operational contents to
be inputted to this as instructions, for exanple, are provided and by
i npl enenting the described instructions while synchronizing to the display
cl ock, vi despepiddnatscuis with atispbay acegeirementie dependiimy mmddss with
the OSD can be realized. Thereby, it is not necessary to provide a
dedi cat ed cBezuvilcef providerseqeacbdofpbbef fenctdonsucanase imphemented
conventional unit, and by rewiting the instructions wthin the
i nstruct i onegsddandar cambining omnen tkardwarei and Angtougtiiopsof di spl ay
specifications. Wat is clained is: 1. A video display unit characterized
by conpri si fgrregponsingimreach 9f righeli speaifigation widh displawmg
generation nmeans for generating a display timng; a menory control neans
for readi ngreguigenents . .daard ity dm abhsd possible twr implementhtbatzwitht o
sai d di splay tinin%. gener ati on neans;

only a little size of the instruction memory.

And in case the video resolution is increased such as

for a high definition (the resolution exceeds 720 pixels X

480 lines ) system, a video processing unit with a similar

characteristic can be easily implemented by increasing the

number of video processing units operating in parallel.

In addition, thereby, the effects are gained that the
development cost which used to be a problem due to the
necessity of manufacturing different types of circuits (LSI)

for each required specification can be reduced.

Availability in the industry

As described above, according to the present
invention, multipurpose arithmetic units for carrying out at
least one operation within one period of the pixel clock and
for generating a display data, and an instruction sequencer
for describing the display data and the operational contents
to be inputted to this as instructions, for example, are
provided and by implementing the described instructions

while synchronizing to the display clock, video up/down

_.53_



an output buf f er nmeans f or tenporarily storing display data read out by
saird nenbry control neans; an arithnetic unit for generating display data
by carrying out at |east one operation within one period of pixel clock;
-a data selection neans for reading out display data f rom said output buf
f- er means by synchronizing to the pixel «clock and f or selecting data
inputted to said arithnetic unit; and an instruction sequencer for
controlling said data selection nmeans and said arithmetic unit by
synchronizing to the timng of said display timng generation nmeans. 2. A
vi deo di splsgaling procedseg te Gedilmas thleabdeneliimmeprvcess dvitistthet i on
sequencer having: an instruction nenory for storing control information to
control sai@Shradmine realizedandlssrebylatit da aoti necesaasy o protidet i on
execution control nmeans for reading out at |east one or nore instructions
wi thin one palediktatedheirpuiel fat edch areywired Speci f beatibonduchems f

or decoding said read out instructions and for controlling data inputted
to said arimhaeconventiobgalsaind tdatnd dyeatéewni biagsthé. instirdetidnspl ay
unit according to Claim2 characterized by: said instruction nenory
storing exeeuthdn tihetingtiriustion sequencer, it is possible to cope with

a plurality of display specifications.
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within at |east one period of the pixel clock; and said instruction
execution means reading out repetitively said instruction nmenory by
synchroni zing to the pixel clock. 4. A video display unit according to
Clainms 2 or 3 characterized by having an operational result buffer means
f-or enabling to tenmporarily nmenorize outputs of said arithnmetic unit and
for enabling to output to said data selection neans. 5. A video display
unit according to either one of Clains 2 to 4 characterized by having a
wite back neans for _ witing back data outputs fromsaid arithnetic unit
to said oufBat B rdaimeshsisnd the instruction sequencer controlling said
write back neans. 6. A video display unit according to _either one of

Claims 2 to 5 charlcteigdee gisplay ukt eharacteized Sy ompr bsbagted
with a switching neans for the nunber of _instructions read out wthin one
period of pixel clddiEame memeREosEPEhRgy dispdayhgad@ieri zed by conpri sing:
a menory frame for storipg display data; a.,display timng generation nmeans
for generating a ¢ <HH3BLRYntHPing gepsrptiosnmegns o generabindig2 out

di splay datg.frgmsai,d frame nenory by synchronizing to the generated
di spl ay tinPh§PLaY tdMIRAi buf f er neans f or tenporarily storing display

data read out by the nenory control neans; a display data_ read out neans
a memory c¢ontrol 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 generating display data by
carrying out at least one operation within one period of pixel
clock;

a data selection means for reading out display data
from said output buffer means by synchronizing to the pixel
clock and for selecting 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.

2. A video display unit according to Claim 1
characterized by said instruction sequencer having:

an instruction memory for storing control information

to control said arithmetic unit and said data selection means;
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for controlling reading out of display data fromsaid output buffer means
i,n-accordance with a desired display specification; a plurality of video
processing units for processing display data read out from said display
data reading out neans; an output selection neans for selecting output
data of said plurality of video processing units; and an instruction
sequencer for controlling said plurality of video processing units and
sai d out put selection nmeans by utilizing processing instructions
corresponding to a desired display sgecification wi thin processing

i nstructions cor 2% pBAGTHGHiONaeReORELPRCORLHPL MeaNs; Sox Feadingreut

stored in advance. B. A video display unit according to Caim7
char act eri za¥ b9astapRecPrsmpygeyinssrpcsdions within one @eried ef fhe
arithmetic upit_f or carrying out at |east one operation within one period
of the pixeP1¥edcRLQRKIf 3Ndgenerating di splay data, and a data sel ection
means for reading oyt display data By synchronizing to the pixel clock
from said output [ LBEtEESEIORAeFedesMaans fgryiecodingsaidiseadant o
said arithnetic unit; and said instructjon sequengcer conprising an

i nstruct i ontRBRERGLILHSE RGP Sor Sontralling i dataoinpekted trngadd d
arithmetic unit, and, said, data selection neans, an instruction execution
control nmeaREithPeticaynds &t sald daka IRleFtheR MeABBructi ons within one

period of the pixel clock aqg,an I nstrycti on degoder neans,
3. A video display unit according to Claim 2

characterized by:

said instruction memory storing execution instruction
within at least one period of the pixel clock; and

said instruction execution means reading out
repetitively said instruction memory by synchronizing to the
pixel clock.

4. A video display unit according to Claims 2 or 3
characterized by having an operational result buffer means
for enabling to temporarily memorize outputs of said
arithmetic unit and for enabling to output to said data
selection means.

5. A video display unit according to either one of
Claims 2 to 4 characterized 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.

6. A video display unit according to either one of

Claims 2 to 5 characterized by said instruction sequencer
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for controlling data inputted to an arithnetic unit within said plurality
of ~vi deo processing unit by decoding the read out instructions. 9. A video
display unit according to Claim7 characterized by: each of said video
-processing units conprising an arithnmetic unit for carrying out at |east
ene operation within one period of the pixel clock and for generating
di splay data, and a data selection neans for reading out display data from
sai d out put buffer neans by synchronizing to the pixel clock and for
selecting data to be.inhputted to sajd arithmetic ynit; and said
i nst ruct i onPeLBGuBKOYAAE Hﬁ&lﬂ;%ﬂ%ﬁqﬂ&QQmﬁ?%ﬁs ﬂﬁr?hgta §Lc &t r ol
information,for controlling said arjthmetic unit,agd gaid gat% sel ection
means, an i hREFLEEESANEXE St SRR R Pex ipd, ef JPigedutloch cast one
or nore instructiqns wthin one _period of the pixel clqck, and an,
instruction decodel Me¥tdes SHSPdRY N"é&cﬁh@fra&%:‘pq%ﬁ %Y tGPRRT 13 He*
processing units and for controlling data jnputted to an arithneti,c unit
within the2VFEEBTY: §€88€ FQXuMHOHIIHLRPIRY sdtiai e8ddd§PLANs tAMdN%HNs.
10. A video displ unit accaording to Cl.ains 8 .or 9 characterized by said
st ruct | orOSRRBRS L oPomeAg S RoT, RREEA e AARRIGE CANH% @ HERY one
period of pixe | ock, and said j.nstructian execujion control, ns
Fending. olfoSkFaLi RSRPaCEPEn LRERIRY Piiie i BRIAY, SR1 AR (1A A rif aite
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 instructions corresponding to a desired
display specification within processing instructions
corresponding to a plurality of display specifications
stored in advance.
8. A video display unit according to Claim 7
characterized by: each of said video processing units
comprising an arithmetic unit for carrying out at least one

operation within one period of the pixel clock and for
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the pixel clock. 11. A video display unit according to either one of
Clains 8 to 10 characterized by each of said video processing units having
an operational result buffer nmeans for enabling to tenporarily menorize
outputs of said arithnmetic unit and for enabling to output to said data
gel ection neans. 12. A video display unit according to either one of
Clains 8 to 11 characterized by having a wite back neans for witing back
out put data from each of said video processing units to said output buffer
means and said instruction sequencer controlling said wite back neans. 13.
A progr am rgeBerahingediisplayadatizor iatel dydaka osehgechipnoneansst dor
i npl enenting by conputer the entire or a part of functions of each neans
accordi ng t¥eedingrowh«igplay flata bwt gynghronizing to the pixel clock
from said output buffer means and for selecting data to be
inputted to said arithmetic unit; and said instruction
sequencer comprising 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 unit by decoding the read
out instructions.

9. A video display unit according to Claim 7
characterized by: each of said video processing units
comprising an arithmetic unit for carrying out at least one
operation within one period of the 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 said instruction
sequencer comprising 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
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provided in each of said plurality of video processing units
and for controlling data inputted to an arithmetic unit within
the video processing unit by decoding said read out
instructions.

10. A video display unit according to Claims 8 or 9
characterized by said instruction memory storing an
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.

11. A video display unit according to either one of
Claims 8 to 10 characterized by each of said video processing
units having an operational result buffer means for enabling
to temporarily memorize outputs of said arithmetic unit and
for enabling to output to said data selection means.

12. A video display unit according to either one of
Claims 8 to 11 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.

13. A program recording medium characterized by
storing a program for implementing by computer the entire or
a part of functions of each means according to either one of

Claims 1 to 12.
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