DESCRI PTION Title of Invention STATE DI SPLAY DEVI CE AND DI SPLAY METHOD OF
STATE DI SPLAY DEVI CE Technical Field 5[0001] The present invention
relates to a state display device which displays a state of a hone

el ectrical appliance such as an BESGRBHIIONNer and a di splay nethod

enpl oyed by the state display device. Background Art 10[ 0002] Enbedded
devi ceSitleuwafinesntiiy condi ti oners and hone el ectrical appliances accel erate

to have nultifunctionality. Then, it | i ffi cul e
convenBITAAEl DW—,A\%Q@WQEy H@e@lﬁ%—%%ﬂ"éh @Hé'{/}ﬁ% &E)%%%?rpﬁ%ﬁ of a
plurality of buttons and a liquid crystal display (such as a segnent |iquid
cryst alleehigRlF)eldwni ch di spl ays fixed 15content directly relating to the
%t t onig(gﬂé Therefore, electric apparatuses enploying display devices

ene

ich ral liquid crystal (so-called full-dot liquid crystal) and
whi ch inclu Sl ' ﬁp‘i’é S WHidrSdispRYS baat of
fabri cat ed.?ﬁé p?%%e%\ge?]t'g’bgr?[yrt%f{f %iggag?lg a?{]gé\iﬁn%ges ar eBdlyspI ayed in a

liquid a%é’rgé?ge&ﬁéaﬂgﬁpli&% BueH bé WA Sslifidneraid alarpidyi mette 20suppor t ed

by a ngtho SW t ng screen displays in the liquid crystal screen from

one 10 RbiEd b?l’thé.sfﬁ‘é BReIHS dadss.ng di splay of a small w ndow used for

explanation” 1 n the screen. Therefore, users can easily use functions of
el ect r igackgiuirRBArtand accordingly, operability is inproved. [0003]
25However, in the display device of these electric devices, content to be
1@ spl ayeop2]n a liquid crystal display and an operation device have
considerable restrictions fromthe viewoint of fabrication cost. [0004] a
per sonal cofmberdeddevicas sugheas air eenditiopats and hemedgtlecizica 12N€€S ) 100 or
| ower conpared to the m croconmputer_of the ﬁirpsignal corrgut er _and ﬁ st,orage
capaci tacceleratertodmvermuigifigictionalite -H"%'P-dt:@rfﬁ et to,pPeiate. B AHNVENISRR ut er
in nost cases. [0005] 5Since the full dot li.quid crystal. i ove
eal | A UEh Ap HTRGIRFORYIGH oabis oo biiith B4 Bt S BLLREF ARE
| um nous_paqints, the full dot Liquid crysi i :
i nstrud |"8‘H§ qyg,t%lrﬁg?lay és‘ﬁg’s?ﬁ gf%g@ﬁ&ﬁ@lﬁ%f&%ﬁ%ﬁ@hﬁ!ha gl g%‘ra g%nﬁ)c()?d 1 cm
uare is,t e re . | e, approximately a hundred of snall
i nod® %n!c{rﬂbrrsec@y]g%%ﬁgéo irﬁ%%ge_ , and accordingly, approximtely a

thousand 10iAalLilcd | 90GiR BppakitiééLemploying display devices which use general

liguid crystal (so—célied full-dot liquid crystal) and which includes so-called graphical

user interfaces (GUIs) have been fabricated. As the GUIs, arbitrary diagrams and

images are displayed in a liquid crystal screen, and multifunctionality and usability are
20 supported by a method of switching screen displays in the liquid crystal screen from

one to another or a method of adding display of a small window used for explanation

in the screen. Therefore, users can easily use functions of electric devices, and

accordingly, operability is improved.

[0003]
25 However, in the display device of these electric devices, content fo be

displayed in a liquid crystal display and an operation device have considerable

restrictions from the viewpoint of fabrication cost.

[0004]

Considering cost, heat generation, and power consumption, a microcomputer

30 used in an embedded device has low processing performance compared with that in



[ 0006] Most of the processing power of the mcroconputer is consuned
to realize a GUI process of conbining such display diagrans with one

anot her and frequently perform ng rendering by changi ng di s‘{)l ay screens
from Olag)éreoﬁalmdnmuteland\slm arperiarmaneg ratic theseot, aspeedriadé WherElewey i s
consunmed to performinternedi ate information processing. Therefore,

execut icompaired ta thet migroegippiteacf the peregrarsoRPWRT ABY 6 RIS CARACEY Il
function of the enbedded device may be del axef. As a result it becones

di f fi cdVt0aorlewesaf theemicsaeemputes of thapersanal cyPRWET KhOSEERR S ngly, it is
possi bl e that the nunber of devel opi ng processes is increased. 20[0007]

To addi@@@Slt hi s problem an apparatus including dedicated hardware (graphic

B eter to paia e ASFTc pRRta dsclifiy Ebbvelefipes dittaPgling gl o
¥ _ : _ y ' P

hopi 1 o sffolss BB by cdEb B haFEHERs Pt AP RACAMNIRIRTLASE T B
speed ﬁégﬁi'f@s %&;@ﬁ%?ﬁ%tﬁ@&%ﬁé [FE8rdés kd disPRiyaingld éia%f%ﬁﬁ.i deyidil & faster

than t per usi ng tware. This Is because the m croconputer

Per f Or MR HLRFEFF &M écg.ua?é e HY pardmddrea, for ekample, imately al mdred of
process-by-process basis whereas the hardware perforns a parallel process

5i ndepapsanuninéliopointesiiuig beandnfed | vt accardmglie gppeximateiyea fhoudanel
process can be optim zed. In this way, by performng the GU process using
fohe dednstpictidnbarevedqéreda nain control application can occupy the

processi ng power of the m croconputer. In a case where the GQUJI process is
per f or f@00&isi ng t he hardware, for exanple, when a diagramof 1 cmsquare is
to be rendered, approximately only 10 ten instructions are,requiJyed to

cal cul ate edisstpbitia Brocessingaowsr of thheticioraMeuierjs 6ea3UMEd IR EralgPifed usi ng
e arormes of ol Soch S BB B e SobrBRE elfon oL,
per fror n;;aedrfollj'rsf{ir?gg rehnadrecrii\(\lgrb% c %n%?r'lsgcéfsBFa?( screens from one to another, and
15 furthermore, most of the storage capacity is consumed to perform intermediate
information processing. Therefore, execution of a control application program which
realizes an original function of the embedded device may be delayed. Asa result, it
becomes difficult to design the control application program, and accordingly, it is
possible that the number of developing processes is increased.
20 [0007]
To address this problem, an apparatus including dedicated hardware (graphic
accelerator) used to execute part of the GUI process has been proposed (refer to
Patent Literature 1, for example).
Citation List
25 Patent Literature
[0008]
Patent Literature 1: Japanese Unexamined Patent Application Publication No.
2006-185195 (Page 4)
[0009]



15above in unit of a rendering conmand, processes relating to GUIs are not

conpl etely separated fromthe m croconputer. That is, when much information

i s displayed on the liquid crystal screen as diagrans or images and a

di spl ay scrAghotessing $paeetiof ther@dbipricess petfoened Usingrhardeate ( gener at ed.

Therefore,' t he m croconputer consunmes nost of the processin ower to

per f or pohsideratdy tstentbga thatmeriosmedrusivg pefivams: s.T%l&cQQﬁa(H'ﬁ%éﬁ?, al t hough

execution of rendering conmands can be, perforned,i ndependently fr.omthe
héoryzah b

g S e AU o S
o emeraebtar R R R e
aitrer g?fparogegﬁfﬁﬁsﬁ{h&fg‘e‘a‘s%@?‘Hﬂ%fﬁ@?? aPdsHHEe B T bREE PERT B BEOTS o
each p PBhU@%e,oqaﬁh igﬂé g"gévd ?ﬂé‘%&&@h@%ﬁegﬁ PF en gg:} ithldafrp‘(ge edtggéshttégﬂal (r:gfquiopeg.r
Su rma:Té Eggjwél@v %%éﬁ%&%éfgﬁﬁiﬁbg%m%y tRE prdceBBmgpwendf thevent i on has

been 10 solve the escribed”above, and provides a state
di spl a(]l]igﬁiEoﬁ?pM@t Chn ‘é%ds@ﬁﬂﬁét@ﬁhé@@l Eioeek&is pevorered usingitdhardware, part

of a process 1s perfornmed using hardware and whi ch reduces a processing

5l oad @b exdhpleO WABR @ihgra’md)fa ¢h spliate iseb hedeontietets appenxématedpbaly devi ce.
Solution to Problem[0013] A state display device according to the present

fionvent item insteictions are required torcaidutdtedidgel pojnteni Furthaumaes eikld

lg;anﬁirgt I on un_lbt whi ch gepgr&;&;@? spl a% (%ont eatrit ocbe di s I@/hed j,lnet he

a gent rg;?@?}?ce?magrﬁsﬁg a ©i & UDS! AGROCERY CYBRATL P Bni1S nel udes
rendering", "color calculation”, or the like is used.

[0010]
However, when the GUI process is performed using hardware as described

15 above in unit of a rendering command, processes relating to GUls are not completely
separated from the microcomputer.  That is, when much information is displayed on
the liquid crystal screen as diagrams or images and a display screen is switched, a
rendering request is frequently generated. Therefore, the microcomputer consumes
most of the processing power to perform the process regarding rendering requests.

20 Accordingly, although execution of rendering commands can be performed
independently from the microcomputer, the process regarding the rendering requests
should be performed by the microcomputer, and consequently, a processing load
applied to the microcomputer is heavy.

[0011]

25 Conversely, it is difficult to perform all the GUI processes using the hardware.
This is because, since different GUI display processes are performed for different
applications or different products, dedicated hardware is required for each application
or each product, and accordingly, a large burden and large cost are required.

Summary of Invention

30 Technical Problem



rendering processing unit, first storage neans, and

the first storage nmeans is readable ang wwitabie by ;gfﬁn?hztg;ﬁgsarean51
processing 15unit and the rendering processing unit, the second storage
neansqo§1g§adable_anq witable by the rendering processing unit and
readabt’e the liquid crystal display unit, the central processjng unit

i nterprets pdppaRaviention haplbagnmade torsolve theprohlems ClelﬁéfilP‘i’$§b°‘g‘?'or age
nmeans to store a rendering request based on a result of the 20execution
the regagpraddes actatsidisplandevicasvhide souasperis 0a ﬂ@ﬁ%é(diﬁ"é%%i"r‘ﬁépgt er

whi ch stores an instruction address serving as, an [

r eques patt@f peGEk pradesd is padomesd UsRg rb’é""g\‘-‘!??ee@”%f"’hé\c d%“lﬁ%&? %&régg%%ﬁggﬁr e
process including a process of interpreting th [£ ‘r' reguest stored in
Bhe fi icatd et micfecamanier andaclisrial, tg@%ogwetﬁéqﬁgﬁrag%"on'addr ess, a
process of calculating a coordinate and a color of a I|um nous point bf

| i qui d Selutisnato RgebleMhe i nt erpreted rendering request is a rendering

execution request, a process of storing the coordi
_ : i nate and the col or
obt ai né@PHH the result of the calculation in the second storage neans, and

a process Ohﬂ%%%@gﬁgjlﬁﬁ*cg%ﬁcbl{ﬁég o8 trROgrs A inveAon ingltidéscr yst al  di spl ay

unit all ows I'tquid crystal to generate color in

accor dance %ﬂd%}&o&&%l B%ﬁ Gme @l ors stored in the second storage neans,

the renderi cessi ng it I'ncludes a start/end instruction register

i ch 5Stor eSeRqgfig bbAEraERRTAMCvE genstatas isplaystantentin hendisplavagin ng

ecution process an interruption factor register which stores a factor

of an i ' ' : : .
thE SELIEPSA/ ORI EBplegcliriip the central processing unit, and th i
processing unit starts a process in accordance wi tﬁ the renderi [}g renderi ng

it,a

wherein the rendering generation unit includes a central processing un
rendering processing unit, first storage means, and second storage means,
the first storage means is readable and writable by both the central processing
15 unit and the rendering processing unit,
the second storage means is readable and writable by the rendering
processing unit and readable by the liquid crystal display unit,
the central processing unit interprets and executes a display program and
instructs the first storage means to store a rendering request based on a result of the
20 execution,
the rendering processing unit includes an instruction address register which
stores an instruction address serving as an address of the rendering request to be
executed, and performs a series of a rendering execution process including a process
of interpreting the rendering request stored in the first storage means in accordance
25 with the instruction address, a process of calculating a coordinate and a color of a
luminous point of liquid crystal when the interpreted rendering request is a rendering
execution request, a process of storing the coordinate and the color obtained as the

result of the calculation in the second storage means, and a process of updating the

instruction address,



request stored in the first storage means when th [ [
stored in the 10start/end instruc?i on register, tgrsr;itﬁ;: laggt ﬁgng?ggels:
being performed in accordance with the rendering request when the rendering
; 2232: SE?@FE'S@EL%‘&"‘-@“QQW mmI?ailmms oiness pointsiof thedisiuichgrvsta & nat i on

est, : rmnation factor in the inter ' [
and i sguREraAE chlvr &1 acgdrdance with reordinates| ansk @f@@@gfrt%é%hﬂge fsg’\g‘ta'gﬁrl\t ;Sggﬁtser ,
Ef fects of Invention 15[0014] According to the present i nvention, the
r ender sfigage o, ng nmeans perforns the rendering processing proé:ess

I ndependently fromthe central ' it . i od. '

}[/\2 e \r/]vh te Eet ﬁ te threte nﬁ???ﬁmﬁsﬁ%fﬁ{ t?‘gﬁ‘%%ér}‘{gﬁ%%'ﬂ lﬂf@H@ﬁ%@%ﬁﬁ%& ‘M}ﬁﬁr Iagrglognt er
re St. ' i

20 e;pismares?ﬁtpﬂmag“ﬁ@ﬂaS‘é’c‘ﬂﬁﬁ{!‘?ﬁfﬂcq%%ﬁ;c}fR@? Do P e g &

Eur t h eeﬁ?ﬁﬁgrﬁ[ﬁ{@ﬂ Tacloh ?nggt%g‘%ic&%t%r& 4 RicBrECat (ST lptiHNsIGe RS fioned.

'ng uni may execute a series of

renderi ng, commands. i ndep ently fromthe c [ [
c _ : entral processing unit.
Ther ef &egltr FH‘E’C@@W’Q i gﬁaoces& ng unit may assign cal cul a?i on resour ces

to proc esseﬁz)eghg},a eg}'f@gﬁ%%%t"%gﬁﬁm 4 pEsedh g abberdGhte withdhacendefingl y, a

processi ng | central processing unit at a tinme of a

render irgag%t%géﬁ iﬁ%ﬁ%:ﬂ?strswage%e@@ wheRtise stapling commandasistered[in thes |

[Fig. 1 i's a bl ock diagramillustratin i i :

: ) , ! g a display device accord
‘f(f’l Enbagi 5RRd idstRictionaepistsetrmimates the prodess deirg] pﬁfcymegy:l insaq:oml@g@n;rlt n9
j[heUFS)'; ;g%lmgg. 'c;)ée%r f'_:ft I on ;g;ﬁtvg')e rgghspl ay device according to Ennigdi nt 1 of

he refrieringreq iwherstheregdedng sequest spesifi FUGLO
exenpl ar confi gurat |gon of a renderi gg geqﬁe by i 40 Bn
address is a rendering termination request, stores an termination factor in the

interruption factor register, and issues an interruption to the central processing unit.
Advantageous Effects of Invention

15 [0014]
According to the present invention, the rendering processing means performs

the rendering processing process independently from the central processing unitin a
period of time from when the starting command is written to the start/end instruction
register to when the rendering request for requesting performance of the rendering
20 termination process is executed.
Accordingly, since processes regarding a GUI are performed using hardware, a
high-speed effect can be obtained.
Furthermore, the rendering processing unit may execute a series of rendering
commands independently from the central processing unit. Therefore, the central
25 processing unit may assign calculation resources to processes other than the
processes regarding the GUI, and accordingly, a processing load applied to the
central processing unit at a time of a rendering process can be reduced.
Brief Description of Drawings

[0015]



request region. [Fig. 4 Fig. 4 is a flowhart illustrati [

request process shown in Fig. 2. [Fig. 5] Fig. 5is a flgaghgr{enderlng

iIlustrating a rendering execution process shown in 10Fig. 4 [Fig. 6] Fig

Shlojvnai LI g\iﬁfgl@zﬂ F'[i _!pgta?]atdlg}a@i@graaniﬂasfratg}gadtwlayl deviee PEPOTdIMEO ng process
: _ 4, I g. ig. 7 is a flowhart illustrating a [

t er m nghhsutiment ¢ of tishpwsenhinviegtiodh. 15[ Fig. 8] Fig. 8 is agdi aé?ggqe“ "

il'lustrating an exenplar configuration of a renderi '
Fig. 9 inclRig2]digd s flowchar ilksiraing eesftion %ﬂé%?iﬁzpﬁ%ﬁﬁf?e\ﬁ%% géf'ﬁ‘”gg]
response to the rendering request shown in Fig. 8 [Fig. 10] Fig. 10 is a
di agr ate Enthatiment hgf the esesept iWWeBdRRi gur ati on of anot her 20renderi ng

request. [Fig. 11] Fig. 11 incl.ydes di ' At i i

ferformed | _H—’ige@]g%gs% % o laguarolisgraing P A0 ubla 55 fitreii B afhdeny <pl &
ig. : 1g. 12 is a diagramillustrating exenpl fi gt i

r ender rgHUeE4BYOD r egi ons according to Enbgdi meﬁ gr O?o?h;ggigtsgg[\s °

i nvention. Fio. 1 ' I : it ' gtowndeini
roquest pr oliaastHiso i AdBrshERR B R g R e o

[Fig. 4@ ig. 14 is a flowhart illustrating operati i i
: é : ation of a
accor di¥ 40 Enbodi ment 2 of the present invgntPon. display device

[Fig. 5] Fig. 5 is a flowchart illustrating a rendering execution process shown in
10 Fig. 4.
[Fig. 6] Fig. 6 is a flowchart illustrating a rendering-range limitation updating

process shown in Fig. 4.

[Fig. 7] Fig. 7 is a flowchart illustrating a rendering termination process shown

in Fig. 4.

156 [Fig. 8] Fig. 8 is a diagram ilustrating an exemplar configuration of a rendering

request.
[Fig. 9] Fig. 9 includes diagrams illustrating exemplar display performed in
response to the rendering request shown in Fig. 8.
[Fig. 10] Fig. 10 is a diagram illustrating an exemplar configuration of another
20 rendering request.

[Fig. 11] Fig. 11 includes diagrams illustrating exemplar display performed in

response to the rendering request shown in Fig. 10.

[Fig. 12] Fig. 12 is a diagram illustrating exemplar configurations of rendering
request regions according to Embodiment 2 of the present invention.
25 [Fig. 13] Fig. 13 is a flowchart illustrating a rendering request process
according to Embodiment 2 of the present invention.

[Fig. 14] Fig. 14 is a flowchart illustrating operation of a display device

according to Embodiment 2 of the present invention.



[Fig. 15] Fig. 15 is a diagramillustrating content of data stored in a
rendering request region 121 in a state display device according to

Enbodi mrent 3 of the present invention. [Fig. 16] Fig. 16 is a
di agram i | | [fFég.rid iFigy 1Gois taedingreim ilkustratiog content ioh datar etaeast inrfyresdesingt regi on
122 in the state display device according to Enbodi nept 3 of %he pr esent

i nvent request Rgjon 12] iFagtatedisplay deviseAEgFRE to EF“[RQ‘{}@PPB ofthg ze of inmage
data 602 and_a size of a rendering range 701. [Fig. 18] Fig. 18

i ncl udPEESENAEIV@REON] | ustrating a process of repeatedly witing 10the i mage

pr ocessi ng IHE] T {aearam dhhelia el ot PR e el FEFEorbRangcny

f the present i ntihon,l i1y [ ' ol f har t
| | ust F '*ﬁ\frir&géf’np M‘?es’[%q% cﬂgé)%{( 9 ivvg &gﬁﬁbg’ E%E{)“et??%éﬂr"?}é‘? lg);f/ﬂlt{%e rendering
processi 104 in the state display device 15accordi ng to Enbodi nent
3 of t%t%ﬁgmﬁ'%ﬁ\/ent lon. [Fig. 20] Fig. 20 is a diagramillustrating a
but t on obt af - ' | MOst dteaofiimagerdaita 602 rgndraange
tﬁ;g.gﬂgﬁ%ﬁg@mgﬁme\é diSGERTE MostraMapa iMage

1101 in a s evi ce according to Enbodi nent 4 of the present

i nvent ispR ofld tehdedihl rithge 783, i ncl udes diagrams illustrating content of data
stored in a 20rendering request region 121 in a state display device

accor di ng tp:ig__n’m]d-'ii?m inzlufestdiagranes dinstratingeaprocess of repgatedly wdting=i g. 22

i ncludes diagrams illustrating content of another data stored in the

10ender ithg image data 66twinelr2hdering hesult regiondi 2 pasforasd by rerdsting ng to

Enbodi nent 5 of the present invention. 25[Fig. 23] Fié;;. 23_ I ncl udfeﬁ

di agr apsocassing meahad Oddnthe state displayedeviee agerding tg Embodiment 3 of the

present invention in detail.

[Fig. 19] Fig. 19 is a flowchart illustrating a procedure of repetitive rendering
performed by the rendering processing means 104 in the state display device
15 according to Embodiment 3 of the present invention.
[Fig. 20] Fig. 20 is a diagram illustrating a button obtained by repeatedly
rendering image data in a rendering range 1101 in a state display device according to

Embodiment 4 of the present invention.

[Fig. 21] Fig. 21 includes diagrams illustrating content of data stored in a

20 rendering request region 121 in a state display device according to Embodiment 5 of
the present invention.

[Fig. 22] Fig. 22 includes diagrams illustrating content of another data stored in
the rendering request region 121 in the state display device according to Embodiment
5 of the present invention.

25 [Fig. 23] Fig. 23 includes diagrams illustrating content of rendering dataina
rendering result region 122 in the state display device according to Embodiment 5 of
the present invention.

[Fig. 24] Fig. 24 is a block diagram illustrating functions of a state display
device according to Embodiment 6.

30 Description of Embodiments



rendering result region 122 in the state di splay device according to

Enbodi nent 5 of the present invention. [Fig. 24] Fig. 24 is a bl ock diagram
illustrating functions of a state display devi ce according to
Enbodiﬁgnb]G. 30Descri ption of Enbodi nents [0016] Enbodinent 1 In

Enbodi rent "1, a state display device which is incorporated in an enbedded
devi cegpsgtlimentm air condi ti oner and which displays a state of the air

conditioner will 5be described as an exanpl e, _%0017 Fig..lis ﬁé Kk
di agram i | | msEmbbdingerd 1s estatendispley@eyios Which i ECer fﬁ{f%t'a 9@%’83? ?2‘? 1 of
the present invention. In Fig. 1, the state displ vi_ce Mylel

cent r adepiceseishiasg@maiacendiener angd wh 'BP@M%@%@?@&%? " ,d't[sbt%grg}gﬂg means
118, 10and a |iquid crysta‘I display unit 123 including a liquid crystal

§cr eenbezigscriped as @ eXaP€ent ral processi ng neans 101 and the rendering
processi ng nmeans 104 are preferably integrated on an identical

m crocJ)Q\Q) tler LSI. [0018] First, the storage neans 118 will be descri bed.

15The st orage, o3, ALB.IRL N A8CRRRSH sl dablayldesiReTobraitpReSS ng

means 101 a processi g neans , and stores various

prograns {0, I a|n Pig0g G stgtendispiay tevicentliricheies
r ender ﬁ@bgqlﬁgeggﬁﬁﬁgﬁﬁgg%nigﬁleggghcalnculpat lon results. yThe st or age neans

118 in 85 SHOU ATehasing pidtRssingtneans 104 stotagepnegnaiti 8 egi on
120, agﬁéﬁgg?ﬁﬁggég ﬁ%t region 201'62131]? and a rendering result region 122.

[,5’2? flg]r nalﬂ?zea il Gil s taF AISplag Uk I23ing LAt @ liguid crystalscigen1ar aMols et o
the central processing means 101 and the rendering processing means 104 are
preferably integrated on an identical microcomputer LSI.

[0018]
First, the storage means 118 will be described.

15 The storage means 118 may be accessed by both the central processing
means 101 and the rendering processing means 104, and stores various programs to
be executed by the central processing means 101 and the rendering processing
means 104 and calculation results. The storage means 118 includes a display
program region 119, a device control program region 120, a rendering request region

20 121, and a rendering result region 122.

[0019]

The display program region 119 stores a display program used to perform
display in the liquid crystal display unit 123. The device contro! program region 120
stores a device control program used to control entire operation of the state display
25 device 1. The display program and the device control program are executed by the
central processing means 101.

[0020]

The rendering request region 121 stores various rendering request fo be

executed by the rendering processing means 104. In accordance with results of



display in the liquid crystal display unit 123. The device control program
region 120 stores a device control programused to control entire operation
of the state display 25device 1. The display programand the device control

Pr ogr aga iR ENeGlHiiens parfomeed bythatentral presessingwass 101, reolEzOp The
rendering request region 121 stores various rendering request to be

execut gshuests e wekitetetd the nendedsg reqpastse@ond2l. I n accordance with results
of various calculations performed by the central processing neans 101,
render [0021] equests are witten to the rendering request region 121. [0021]
The rendering result region 12

LR A i A AN s
B sl Rk e SSeTOH ARSI ol 4
Wnerg. PH@g'F ef Jlaerrieﬁ‘&?F'Bgﬂ? 'UI '@éf%h %ﬂ(‘:or .rsesgtjgrarll ss to zsi I !J[r% nous- poi nt

2 Toon8aHesars A u Ol homERbRingles oLl ity tap bRl laL R o Rl i cy of

renderi ,3S Ul a1 L Qi f ion A2 idsdo spl
Iélgﬂ 1?%&51&%@?2%{%&@2&% tREQ¥hE&thd RssultiregionaiiiXcarrespionidsdo spl ay

unit 1 e display programregion 119 and the device

cont r o, fn%%-giﬂiﬁﬁgio%inate of tR8 liquRl ErystatbBieliquichetystal diplayunibAZdioata | e
S

storage devicC such as a DRAM or an 15SRAM and the rendering request

16egi on ohlioditk bAds ierieniasmn egarhplerindimbodig®erdrieamlwabity:0firgndemad i t ut ed

by volatile storage devices such as a ROM ~ Furthernore, the storage
means ta&uli fegivred mmgieypronidedrfonthediouid crystatidisriawkpliiés- LSl on which the
central processing neans 101 and the rendering processing neans 104 are

i npl emf@022], and the microconputer LSI preferably 20corresponds to a system

-st 10023 NNo?t)a( Etr’iattttr:é:a d?s%rlla;[yr Srlog%rgcrgai%innﬂ .C.Jne?naclq {?161 elvicvc\-d-; E:(I)ntpcﬁ p‘%'SSr%H Peegqon
120 are preferably constituted by nonvolatile storage devices such as a DRAM or an

16 SRAM, and the rendering request region 121 and the rendering result region 122 are
preferably constituted by volatile storage devices such as a ROM.

Furthermore, the storage means 118 is preferably implemented on the
microcomputer LSI on which the central processing means 101 and the rendering
processing means 104 are implemented, and the microcomputer LS| preferably

20 corresponds to a system LSI.

[0023]

Next, the central processing means 101 will be described.

The central processing means 101 is constituted by a microcomputer, for
example, and includes a main register 102 and a controller 100.

25 The controller 100 executes a device control program to control the entire state
display device 1 in a unit of clock, executes a display program used to perform
display in the liquid crystal display unit 123, and performs various calculation
processes.

[0024]



The central processing neans 101 is constituted by a m croconputer, for
exanpl e, and includes a main register 102 and a controller 100. 25The
controll er 100 executes a device control programto control the entire

state di spl e deuih ¢6gidter 102 intlutiemt data tegister ahiaheperformssYANBUSpr ogr am used
to performdisplay in the liquid crystal display unit 123, and perforns
var | ougapaldiohairoorssesaresar addiess 2agistervéhialspeeitigs ap @ddiess ¥s5d @des a
data regi ster which performs various cal cul atjon processes and agn address
r egi st@FccedﬂétHesﬂpﬁagefmeanam&ddH@W@VﬁﬁwEﬂwm@@&'t Y 818" feans 118.
However, in Enbodinent 1, only a command address register 103 is shown in
the dr address BUlstercimigrhonduindds Arayingt er 103 store addresses in the

t 118 di ng. d 100.
B Fio. 1. Anesamimard adbesaiaces (R UARavOaoH BRAOBReT Rkl o
| st 103 to t t t
g ot GoriesaoRait cOTT Sxab ey BY M BRAFARY 1007 1t I, ORIBAERC Nt

Lo T ender 100,85 OGS LARNITARS (A0 otlancRRiclBss Fédiad 103 to tihstoraguer | ng

process l'ogi ¢ crrcult specialized for the liquid crystal

di spl aﬁeggg% 5}@@ reﬂogr&!éﬁtthmhef consAdhdGdbiFeys reamstar 103 seedifled dedressesgl neans

118. T processi ng neans 104 includes a rendering register 105

and a r ISk PRESsing unit 110. Furthernore, the rendering register
105 in(]:tﬁﬁggds}gg% I nstruction address register 106, a start/end instruction

{§9i st 3@05}%, an interruption factor register 108, and a rendering address
regi ster 109. [0026] The instruction address register 106 stores an address
which is inNdg thereageripprmessibgsneans Wb vill bodessiitis to an instruction
(hereinafter referred to as a "rendering requ_est_"&; to he.ex fcu ed.blﬁ t he
rendering privecendegngpracessing maars 0415 adegia g tﬁg@ga&@ Péb?eeg% Hs t hat
the instruction address register 106 specifies an.address, of rage
means I1dgstal GisplEly @rsihas 8funchianpfiraading fqrﬂﬁnﬂéf&ﬁﬂglggﬁp 55 Spgbliedi€i 275 ng
commnd1 1\,\4?' C'Ihhe-l rrclasntdrelrji(rzlé Sprocessing means 104 includes a rendering register 105 and a
15 rendering processing unit 110. Furthermore, the rendering register 105 includes an

instruction address register 106, a start/end instruction register 107, an interruption

factor register 108, and a rendering address register 109.

[0026]

The instruction address register 108 stores an address which is in the storage

20 means 118 and which corresponds to an instruction (hereinafter referred to as a

"rendering request”) to be executed by the rendering processing unit 110. In Fig. 1,

an arrow mark 133 represents that the instruction address register 106 specifies an

address of the storage means 118.

[0027]

25 The start/end instruction register 107 stores a starting command which instructs
the rendering processing unit 110 to start a rendering process.

[0028]

The interruption factor register 108 stores an interruption factor when the
rendering processing means 104 issued an interruption signal to the central

30 processing means 101.
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the rendering processing unit 110 to start a renderin r

interruption factor register 108 stores an interruptignpfggsgf.mkggZ?LeThe
rendering processing means 104 issued an interruption signal to the central
30proc g means 101. [0029] The rendering address register 109 stores
an address’in the storage neans 118 to which a result of the rendering
process per The nenddring dddress degistey 199 steresiangadaiess imihe; orggeeans not e
that an arrow mark 134 extending fromthe rendering 5address re i st.er 109
to t he 14840 adichre aesultloitheapnde@ia Bragess P@ﬁ@"'?‘@ﬂc?é‘?‘hﬁée%"cﬂr@s%m 86?‘@@ er 109

specifies an address included in the storage neans 118, Qﬁg|- h
\rNI g?ﬂerlumg.mrldawgﬁeﬁg Mﬂft@ thataan a/Epyydear a{‘?aqig?\’ffsp 'Pgtféqrﬁmél? og'ing gi rcuits
speci al renderin nctions conpri s ' b Qs '

Sauar o idiors rfmsg%m"wg; stotoe Heans 178 S BshRInar TR Aces 17, 7
( ] ndering circuit , | AB&Ss 4gn tation st ’

uni t 11'99'5%5&‘ %Rﬁ‘l’ﬂc |%a§qu/r§|sﬁﬁq§w$dy{n2@§%6% or age um%n 117. [083?]r a‘gll'ﬁe

mterpg&@ﬁa 111 interprets a rendering request and activates one of the

line 1 ering circuit 112, the square frame rendering circuit 113, the

sol id squar f’rrqregrag%hrgggf‘dde%ging di11emReIdes anRERpratader, lapic CircuiistwiliL 5.

Not e t hat, esc t1on déscribed below, the line rendering circuit

112, théf) e sadriryRnEisKietomprising @Uire ehdering eirsoit 12 i

: _ I [ _ sajsquarerfearaer i n

{C(;)rgg' ;r gﬁﬁ;nf tr?e i mage re_nde;)mng circuit 115 are collectively ref e?r ed
eh tieuit 908, & Solldesquaremenderigpeiopiit Hide andGiroosge rengefi i

range limtation storage unit 116 stores amrlgn ein \(/\!;ni ch the Sdering
circuit 115, a rendering range limitation storage unit 116, and a rendering availability

state storage unit 117.

[0031]

The interpreter 111 interprets a rendering request and activates one of the line
15 rendering circuit 112, the square frame rendering circuit 113, the solid square
rendering circuit 114, and the image rendering circuit 115. Note that, in a description
described below, the line rendering circuit 112, the square frame rendering circuit 113,
the solid square rendering circuit 114, and the image rendering circuit 115 are
collectively referred to as a rendering logic circuit where appropriate.
20 [0032]

The rendering range limitation storage unit 116 stores a range in which the
rendering processing means 104 can perform rendering as a limitation range. That
is, the rendering processing means 104 does not perform rendering in regions other
than the rendering range stored in the rendering range limitation storage unit 116.

25 The rendering range limitation storage unit 116 includes two sorts of rendering range
limitation, i.e., a request limitation 116a and a rendering limitation 116b.
[0033]

The request limitation 116a corresponds to a rendering limitation range

specified by a rendering request. In other words, the request limitation 116a

30 corresponds to a range which is a limit of rendering in accordance with a result of

11



rendering processing nmeans 104 can [ I m [

_ ( _ performrendering as a limtation ran
That is, the rendering processing neans 104 does not performrendering ige.
regions other than the rendering range stored in the rendering range

limit a%%(%@t%hoéfa‘cgﬁsﬁftégtpéééﬁm-zSﬂi‘@ réedElingi processing mearnst 4 deesi@r age uni t

116 in es two so f rendering ran I m [ [

16 _ _ _ ge limtation, i.e., are

: : m : :Pngﬁrrﬁggdé}-n@ iR régi@gl.grdth@ thanitherange Epsesented byjthe Iﬁ%qtﬁﬁﬁugg'? °!

_ corresponds to a rendering limtation r i fi

render |jtafiealue64a. | n other words, the request Iirﬁtatigggilggemfled b @

30corresponds to a range which is a limt of rendering in.accordance with a

r1 gzuljg egf no‘fhewr?dermgdfmgatmnsbﬁhﬁ%f%%‘ﬁlﬁ tql@erepgﬁﬁ'ég ﬁ'ﬁ‘&aB?%Eaéi% ng neans
performrendering in regions other t ]

Byt ho calmpiated m psardanomwitndte randeTHs KR PPicea: Sivs TR aeRig Do e

to arendering limtati | ]
Fender regt maron 123 gotromonds & an adyies L Aub ARl thas

cprresponds_to,an add s, af lum ' ' ; i

lim t 2trea¢er_mwnut§t%if@1s| ol e D = e B e el ayed

ot o the T Y3 e B 128 T IS 1l CRAthl ity koI, ol ay ui L 125,

10assi aned i aui ! or rendering resuIY regions (frame buffers) are
g }foé%giatmﬂgh% ﬁiwiwa EFBARg tuliegidres (fiane Dufierspaed  di spl ay

unit 123, a can be actually displayed in the liquid crystal

[ 68N deRurfBiolife TERY @Sy sérbenabsast the liquideryst! displayarriiiot23, &7§89Not e

at a ering range limtation of the present invention

cor r eSREMER can be actualyPdisprRyednin ené tiguit icnystaitscoeen 185 mmebe 58PN
rendering range |imtation 15corresponds to the request |imtat iai?lﬁigga.

0034 o TR . (
Eepre]ses}?i%r%é’é‘d&éhd@uig/m‘nltaﬂnn fangest ate storage unit 117 stores information
Note that a first rendering range limitation of the present invention corresponds

to the rendering limitation 116b whereas a second rendering range limitation
15 corresponds to the request limitation 116a.

[0034]
The rendering availability state storage unit 117 stores information representing

whether rendering has been performed on the rendering result region 122 or
rendering has not been performed on the rendering result region 122.
20 Note that first rendering availability variable and second rendering availability

variable are stored in the rendering availability state storage unit 117.

[0035]
The liquid crystal dispiay unit 123 includes a liquid crystal controller 126, a

display address register 124, and the liguid crystal screen 125 and is stored in a

25 housing not shown.
it is assumed that full dot liquid crystal is used in the liquid crystal display unit

123 and the full dot liquid crystal emits light at high speed in accordance with a
change of a display position from an upper left side to a right side of the screen and

further to a lower side with time so thata two-dimensional image is generated by an

30 effect of an afterimage which remains in eyes.
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whet her rendering has been perforned on the rendering result region 122 or
renderi ng has not been performed on the rendering result region 122. 20Note
that first rendering availability variable and second rendering

avai | agj 3'6t]y vari able are stored in the rendering availability state

storage uni't 117. [0035] The liquid crystal disglay_unit 123 includes a
liquid crysygé ligeiatdrgéthbcoriksier 426iis ph AL D cantseliervidyel PeFrorDs dispiaY « he
liquid crystal screen 125 and is stored in a 25housing not ., shown. It is
assumedohfel ofithe lliqdidtcrystqliscreenyi@bdn acsordangeiwWith 1endefing date a1 i spl ay
unit 123 and the full dot liquid crystal emts light at high speed in

accor daendenng festltcegingd 2@t a di splay position froman upper left side to a

i ght side of th d further tq. a. ' i ' t
. i nensi ThellauishguspLsgeREr e BFlal it & ddybhlt® Tamdl B

ins i .. [0036].The |iqui d: L $0ai
Cont r olwEma RANEANARHOT Rgsragh disHas e chghiay eoffior e Radh el e

in accordance with rendering data in the rendering result region 122. 5The
quuidqug' %W$g reen 125 has the liquid crystal which is aggregate of

smal | ldﬁ%?ﬁus poi nts and perforns screen display under display control of
t he Ii& rystal controller 126. [0037] The display address register 124

stores an aq‘il{eetfﬁplbg WhRst! lRGRGET TRASRIdd 8n HAdhess!in she staragemaanssiiéal ues
and col or val ues us é‘ to maké the lum nous points in the liquid crystal

ﬁfr een Jiig %%J%s'hhlﬁmous%méé snd dolor yaluek usedtte onaker thedeminaus PRINtSdAder i ng
ata speci Pi ed by the display address register 124 fromthe rendering
resul t #hegiqaR dfetad screent 125wt light | Tive iquid cpsitalieongollen &26 PRIRME cr yst al
screen 125 emt "light. Note that an arrow mark 13£ ?xte di n fr.omt%lﬁ
di spl ayrenddring dategpedified b tha displayrrddress FRSiREAAE PR gRg et ibe the
di spl ay address register 124 specifies - :

P yregion 122 so a% to make the luﬁﬂnous points of the liquid crystal screen 125 emit

light. Note that an arrow mark 135 extending from the display address register 124

15 to the storage means 118 represents that the display address register 124 specifies
an address in the storage means 118.

[0038]
Next, an outline of an operation of displaying a screen in the liquid crystal

screen 125 will be described.

20 Fig. 2 is a flowchart illustrating an operation of the state display device 1
regarding display performed by the liquid crystal screen 125, that is, outlines of
operations performed by the central processing means 101, the rendering processing
means 104, and the liquid crystal display unit 123.

[0039]

25 (1) Operation of Central Processing Means 101
(Step S11)

The central processing means 101 executes a predetermined caiculation
process in accordance with a display program (in step S11). Specifically, the central
processing means 101 specifies a command in the display program region 119 in

30 accordance with a command address stored in the command address register 103.

13



an address in the storage neans 118. [0038] Next, an outline of an
operation of displaying a screen in the liquid crystal screen 125 wll be
described. 20Fig.. 2 is a flowhart illustrating an _operation, of the state
di spl ayhdevihecehtrat geocdssingdnsans§0 pintemraisdheprealied icgmmand st al  screen
125, that is, outlines of operat i_on_srfgerforrred by the centr% rgcessing
means &6dordahee mathdzanten) qf eodefiitiaiyintag SenirghprogRasing Meansy, 18P§stal

(st o Belfprm sasirect BPohs 5B SIUA G- Rk S Teds S ptias, S Pakel Epfiefen. ~
Speci 1 Hata Wghstena dandedt 3t Betusiot unE: 581 86nBh00 PEh coRaRoRR, =l ¢
Bho. colmanAREEes, ogreiaizh BESRRRIREAlS 101 BoRRORISHIaget ERIaRET 0, "
i R S G S At et
| ncl udiyggyfOuitn el ABhLC _Mate MhaioBRhodgH A6l sitwrpeFig othe afdra transfer, a

change ruction address, and a change of an conditi onal

Sinstr %%bgéilb@@ﬂh@%%teﬁiﬁaléyﬁdéﬁiaé 10 eontslied imeermsddtde withtardéviceli spl ay of
the liquid crystal display unit 123 using a program obtai ned by conbi ni ng

t he calcgﬁ{rg;,'b@g@amnd the like with one another. Note that, although not
shown in Fig. 2, the entire operation of the state display device 1 is
1gont r oljb@40]i n accordance with a device control program 10[0040] (Step S12)
The central processing neans 101 wites a rendering request in the

render i(8gepr842kst region 121 in the storage neans 118 based on a result of

the execut] err]\eogenttrg!epgoicségéi%)é rﬁéé)r?sr %Ul wrﬁess g\ergndqelnzr}g reh?ltagp |Ar'1]t]ne rendering
request region 121 in the storage means 118 based on a result of the execution of the
display program (in step $12).

15 [0041]

Here, an example of a configuration of a rendering request group 200 stored in
the rendering request region 121 is shown in Fig. 3. Note that only the rendering
request region 121 is in the storage means 118 shown in Fig. 3.

The rendering request group 200 includes rendering requests 20110 206. in

20 Fig. 3, text "rendering execution”, "rendering range limitation update”, and "rendering
end" in the rendering requests 201 to 206 represent types of rendering request (which
will be described in detail hereinafter). Rendering processes corresponding to the
types of rendering request are performed.

[0042]

25 (Step S$13)

The central processing means writes a starting command to the start/end
instruction register 107 in the rendering processing means 104. The writing of the
starting command serves as a trigger of start of a process performed by the rendering
processing means 104.

30 (Step S14)
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Here, an exanple of a configuration of a rendering request group 200 stored
in the rendering request region 121 is shown in Fig. 3. Note that only the
rendering request region 121 is in the storage neans 118 shown jn Fig. 3.
The render i Tigereaflor te getvgl [6Cessing msmﬁ%@msmgpm@qa%gf contpalling 206. In

20Fig. 3, text "rendering execution", "rendering range | i mtation update",
and "r anditier pgnioldipplicatiorein agnsdanee With e devise CONKODRIOSFAPr esent types of
rendering request (which will be described in detail hereinafter).

Render [00#3pr ocesses corresponding to the types of rendering request are
performed. [0042] 25(Step S13) The central processing neans wites a
starti kgtep nd to the start/end instruction register 107 in the rendering

[ 104. . Th it f ' 4 ;
Bri ggor of G terendgiaBasesaREdRRl 5 NI ReRE, ¥ s
104. 30Q(Ste 14 . r , ; i y iNsHeey,f or s
a proc c%lﬁ)trécﬂ{%?%ﬁ"?%@eéﬁgtq%ﬁotr@%n é%ﬁieg%rp ‘ﬁ%{@%ﬁﬁﬁﬁa@?g?gﬁncegw th the

ﬂg;;geiﬁﬁ@%r&@%} 168ty me2ié3hay RiBPiothe) infRfiptiohTactorretsteng0pmndessi ng

an tmerruptionh command, the central processing neans

per f or g b nidHeRE iy BEEGrdante edisstotder iafortiationent r al  pr ocessi ng
nmeans :%;';Brr@ftggﬁtgﬁphe iﬁterrupti on factor register 108 and performthe

interr 443n process in accordance with stored information. [0044] 10(Step
S16) en the process of the rendering processing neans 104 is to be
1r0estart(sg;p Segfral processing neans wites a starting conmand to the
start/end instruction register 107. (Step 517) 15Ther af%eé, a grogess of
cont rol | i ngVener ther process of thependeting erogessingmeane 0 is to be restarted,

central processing means writes a starting command to the start/end instruction
register 107.
(Step S17)
15 Thereatter, a process of controlling another control application is performed in
accordance with the device control program.
(Step S18)
When the rendering processing means 104 issued an interruption command

again, the central processing means 101 performs the predetermined interruption

20 process.

[0045]

That is, the central processing means 101 performs the control process
separately from the rendering processing means 104 in a period of time from when
the starting command is written fo the start/end instruction register 107 to when the

25 rendering processing means 104 issues the interruption command.
[0046]
(2) Operation of Rendering processing means 104

Next, operation of the rendering processing means 104 will be described.

(Step S21)
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accordance with the device control program (Step S18) Wien the rendering
processing nmeans 104 issued an interruption command again, the
central processing neans 101 perfornms the predeterm ned interruption

20pr ocess. \\Wh@aZhe Etating spmnmancciswritien tor hectantieqd iastruction regisiaroiOfs at he
control process separately fromthe renderin rocessing neans 104 in a
per ![ odretlfdetrmgeremmhm?@esst ingesioamerig @@%@ﬁ&ei"‘é&/ﬁ?trﬁa eq EG}?é’e§fart/end
instruction register 107 to when t he 25renderin rocessi ng neans 104

i ssuesstoiied imtherrengeting rewiashfegiondeds] (2) Ope?a'?i on of Rgnderi ng
p_rocesmq?% means 104 Next, operation of the rendering processing neans 104
will bEOMEdcribed. (Step S21) When the starting conmand is witten

to the start/end instructi reai, s i ; i cess is
Ber f or med i'ﬁe?c@é‘r‘zpfrﬁﬁ OWfﬁetr%ghééﬁ%ér r%st 5‘%%%?“89@%'@T#’??"Hg@enderi ng
requestgeregl on 121. [0047] SHere, an operation of the rendering request
proces g Iin Fig. 2 wll be described. Fig. 4 is a flowhart

|| Tustrat | ngigt s aRpRHRNIGidihg theRperamth cRrsIshdaimpRagies! Bdtdbs. n Fi g

4, the rendering processing means 104 reads a rendering request 10specified
by an 0’[%464“0“9” address stored in the instruction address register 106
fromthe rendering request region 121 (in step S1201). Then, the rendering
processi ng mi‘lai?.54,1% rentiering ptocasbingrraedns d0deeadsyarendering wsjuest t he

interpreter 111 (in S1202). Here, three types of rendering request, i.e., a
1pender ispgcified bysn hstockon addreze stared i thesiegtruetienaddness regigter 18§ feama | i ne
and a rectangul ar shape, a rendering reguest
the rendering request region 121 (in step $1201). Then, the rendering processing
means 104 interprets the read rendering request using the interpreter 111 (in $1202).
Here, three types of rendering request, i.e., a rendering request "rendering execution"
used to execute rendering of a line and a rectangular shape, a rendering request
15 "rendering range limitation update" used to update the request limitation 116a of the
rendering range limitation storage unit 116, and a rendering request "rendering end"
used to terminate the rendering process are provided.
[0049]
The process branches in accordance with the types of rendering request (in
20 step $1203), and processes corresponding fo the rendering requests are performed
(in step S1204, step $1205, and step $1206).

After the processes are terminated, the instruction address in the instruction
address register 106 is updated to a next instruction address (in step $1206), and the
process is terminated.

25 [0050]

Accordingly, when the rendering request process is performed again, a
rendering request specified by the instruction address updated in step S1206 is
executed. In this way, processes corresponding to rendering requests stored in the

rendering request region 121 are sequentially executed.

30 [0051]
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15"rendering range limtation update"” used to update the request limtation
116a of the rendering range limtation storage unit 116, and a rendering
request "rendering end" used to termnate the rendering process are

provi ded. [ PA4Ypeftonmofdoe sanderingciequestpracess bambeenideschibrd t ypes of
rendering request (in 20step S1203), and processes corresponding to the
render ihegeinaboest s are perforned (in step S1204, step S1205, and step

S1206). After the processes are term nated, the instructiop. addr. in the
i nstructi onNeateasepar @@Q%PﬁﬁheerBd?ganB?,‘I%?'ﬂl‘j’ntﬁfoﬁe%%o"?"ﬁéq F@Ctg'%'ﬁ?%ddr ess

[ S1206), dth N ' : ' , Wh
the f}ﬁ&gpgb@di da b remesPecsautind Arorrea A e I pfrgs L B Y, e
i fi .t he inst i [ ' d. |
Bhi o verproprisLEdeog PR A8 Aot R Al B di iR FLaShuat e ded. 17
" ender | Ad o @aiCEhg LagihidS hnd'cBIHE BRhed bt Ye SUIRGRE caiRldtRhilare The

oper at i ring request process een descri bed herei nabove.

Next , | fi r ' execution process shown in Fig. 4 will
HodRh e R ssarnass 1oz

be des ering execution process, various calculation
procesiggs%ﬁr S5perform ng rendering such as rendering of a |line and
renderi'ng a square frane are perforned, and coordi nates and col ors

- obtai ned as F'i%“.%'ilstéﬂmcﬁdreiliueﬂraﬁﬂgiﬂ'imﬂdarinsg sxecution procass.r N ng resul t
region 122. [0052] Fig. 5is a flowhart illustrating the rendering
RXecut i Rartipgahe sendafihgrexecution process, the rendering processing means 104

initializes the rendering availability state storage unit 117 (in step S1301).

Next, it is determined whether the rendering process is terminated or not (in

step S1302). When the determination is affirmative, the process proceeds to step

51308 whereas when the determination is negative, the process proceeds to step
15 S1303. Here, assuming that a termination condition is not satisfied, and therefore, it

is determined that the rendering process is not terminated, the process proceeds to

step S1303.
[0053]

In step $1303, a coordinate to be subjected fo the rendering is calculated in

20 accordance with the rendering request (in step $1303). Then, itis determined
whether the calculated rendering coordinate is in the rendering limitation 116b stored
in the rendering range limitation storage unit 116 or not (in step S1304). The fact
that the calculated rendering coordinate is included in the rendering limitation 116b
means that a graphic to be rendered, for example, can be rendered in the rendering

25 result region 122. This determination is made by comparing a coordinate of the
calculation result of the rendering coordinate in a horizontal direction with a
coordinate of the rendering limitation 116b in the horizontal direction and comparing a
coordinate of the calculation result of the rendering coordinate in a vertical direction

with a coordinate of the rendering limitation 116b in the vertical direction. When the
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10starting the rendering execution process, the rendering processing neans
104 initializes the rendering availability state storage unit 117 (in step
S1301). Next, it is determ ned whether the rendering process is

t er m ngLeGniratiftis Gitnettiop, HEafdLessprmuects tolstepr 1 320 whareas when figat i ve,
the process proceeds to step S1308 whereas when the determ nation is

negat i yeterhtiativrois ergativeidhe gsotassspropeadsiossiep 1308, assuning that a
termnation condition is not satisfied, and therefore, it is determ ned
that t[@544ndering process is not term nated, the process proceeds to step

S1303. [0053] | S1303 ' b bj . deri
< cal cul at tisten 5B BrseRtss IR TR Er G BTN GeikPEIcFARSCr)
Then, it is det I ned whet her the.cal cul ' Tl is i
e 1 onina SAGOB IS PEREPONN T1e frautest BATAfon ALY slehaf i IeehBghfy IRt | 5 1"
”endor nitagn stage anitc B dh TG 1P 1508k A o} oTind detchalEtoRe

render il s’ ering limtation 116b neans
that a.graphic_t . it k i9g, ihe proee
render itﬂﬁsggP&%ﬁ}a??%%ﬁ%@ﬁ%' 'M?lhtsaﬁ?iet e%%rnatigﬁqisgﬁnrrgﬁl by corsrrpar?sng a
coor di nabe. ol {1Ref F138bUGBaL 4N theldetbimminansiely maativel therprbeess a

hori zo ron with a coordinate of the rendering limtation 116b in
t he hory L6139, and conparing a coordinate of the calculation
result doré&%%% tro(ej%ldgri ng coordinate in a vertical direction with a

or di ggggﬂnf the rendering limtation 116b in the vertical direction. Wen
the determnation is affirmative, the process proceeds to steg 639130
wher eas whewWhée tisteteridering tdoordinaterie daaluded inthe rpnderng lipiatien 4ok 8ndt ep
S1308. [0054] In step S1305, it is determ ned whet heci' t he readﬁr.i ﬂ_%
coor di rtateeqaéstlimitationi 1168s celpr walges of the randedeg corrdinate iRged M IR ¢ at i on
116a stored in the rendering range |imtatj topage uni t, 1. t (in
step Sreaspringresitihegiost 122 s ehanges %??Bréfibsjheéggﬁ%q%@ﬂtyh orﬁ]at@:ﬁ ep
S1304. Wen the determ nation i.s affirmative, . r ; step
S1306 wheludgs mmremﬁ’@"aewﬁﬂmgﬁyi Tate °’E?§§a‘3'?‘{/£f7 @h"i‘%g‘?’%%@éi‘“%?ﬂ%%“e@s to
step S1308. 10] 0055] Wen the renderi ' | Spd H4&6hd N the
t&nder i WRresenting:a E%Pdﬂ'@g %ﬁgaqlﬁéqﬁgéﬁgitgsﬁﬁm%ﬁgr? Iﬁ)ggb col ogr val ues of
t he renderi,ng,coordi A A\l the rendering result region 122 is
changedc?‘:?"ﬂ"'%tt%bs %‘qﬂ%@%ﬁe% @E%@@g‘ﬁ@gq}y i nf or mati on
[0056]
Thereafter, it is determined whether the rendering process is terminated or not
(in step $1302). The process from step $1303 to step S1308 is repeatedly
20 performed on all coordinates of a region specified by the rendering request. For
example, when a request for rendering a solid square is issued, the process from step
S1303 to step S$1308 is repeatedly performed on all coordinates included in a region
of the solid square. After the process from step $1303 to step S1308 has been

performed on the coordinates to be rendered, the rendering termination condition is
25 satisfied (in step $1302).
[0057]

When the termination condition of the rendering process is satisfied in step
$1302, it is determined whether the rendering availability state is an initial state or not
(in step $1309). When the rendering availability state stored in the rendering

30 availability state storage unit 117 is not the initial state, the rendering availability state
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included in the rendering availability state storage unit 117 is changed to
I nformati on 15representing a rendering available state (in step S1307) and
a next rendering coordinate is calculated (in step S1308 QOOSG

Ther eahaebeehichangdd irestepr@t3Ghand eendeaiingr hasdkeshpeer gnithe f@dﬂrwst ed or
not (in step S1302). The process fromstep S1303 to ste 81323

r epeat esHuyt r2Qjver 122.mdo this case, thsoiemdgang $xepution RCEES é% &d 3 t he
rendering request. For exanple, when a request for rendering a SO|Id square
is |ssa§ﬂbsﬂﬁt3brocess fromstep 31303 to step 81308 is repeatedly
perfornmed on all coordinates included in a region of the solid square.

Af ter {QQ5§lrocess fron1step S1303 to step S1308 has been perforned on the

B5ent 1 f1 ccop heatbel s ine Eisonehplsd il etehuaid avalditpstate s |
renderi, ﬂ% rﬁ'\ﬁj sfait%llﬁ 3 ef;')a‘.é @Q e ! r@n&érﬁ'& lﬂfﬂgt bddn pSrfEIPIR Sh 'ﬂ@rémi@nhgr the

renderi 'S an i state or not (in step S13

Wen t r?g%dlffégﬁéﬁ ﬁ'ﬂ avpl ipbiddd nShdrRiptibATastor Moutloe rémietieg raage” is set

30avai | e storage unit 117°is not the initial state, the

renderlﬁqu@ %éiri ffa&o?trééugterh@s (restepchrBmand | Thes} apinBisaptiGmequestier i ng

has been on the Tendering result region 122. In this case, the

render l;@&sﬁé&%&h@ﬂemagﬁaéewng Areans at0ad(in stepsd Bl 13131dBIhe (epdsBNI50n t he
ot her hand, when it is determined that the rendering availability state is

fohe i nigxealition pravass istermimitsaddin stap S1&1@)r i Inghiseeaseotheexseytionid i d on
the rendering result region 122. In this case, an interruption factor "out
of rendendedng eeyyEst poeess ItsalfﬂSﬁ%tOPﬁB@Huptlon factor register 108 (in step
S1310). Then, an interruption request is issued to the central processing
means J0@59J n step S1311), and the rendering 10execution process is

Caeit o ode heCanesbadiesApkasbreat e RSB o L
reans. Tendgung paecestierBeRng 404 thaF SEtulifaldias ETRENRS ReABeds N0
15 calculation is to be interrupted is performed in step $1312. Thatis, when the
execution state memory represents a developing state, the rendering calculation is
interrupted whereas when the execution state memory represents completion of
development, the rendering calculation is not interrupted.
[0060]
20 The operation of the rendering execution process has been described
hereinabove.

Next, a rendering-range limitation updating process shown in Fig. 4 will be
described. In the rendering-range limitation updating process, the request limitation
116a stored in the rendering range limitation storage unit 116 is updated in

25 accordance with a rendering request.
[0061]

Fig. 6 is a flowchart iilustrating the rendering-range limitation updating process.

When starting the process, the rendering processing means 104 updates the
request limitation 116a stored in the rendering range limitation storage unit 116 in

30 accordance with a condition specified by the rendering request (in step S1401). For
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15cal culation is to be interrupted is perforned in step S1312. That is,
when the execution state nenory represents a devel oping state, the
rendering calculation is interrupted whereas when the execution state
Menor yexfApRS Wheh tae rehétrinyrenfucstragropents thatteheeotangidar regiofaiNePg on i s
not interrupted. [0060] 20The operation of the rendering execution process
has bean upeec lefieumbrtimate (faligaand aNexer right enarstinatg-(1 &ntfd) WHIgh 858 i on updati ng
process shown in Fig. 4 will be described. In the ander.i nq-r ngs

| i mi t adiagonallylatrangeisosrisas a rendervguasge) the restangylar regions f%’é% &ored in
the rendering range limtation storage unit 116 is updated in 25accordance
With ath@mﬁh@nﬂ@m%iﬁa-[ooal] Fig. 6 is a flowchart illustrating the
rendering-range limtation updating process. When starting the

br oces0082e render i ng processing neans 104 updates the request limtation

116a stored_jn the rendering.. W ' B&En HBEribERS 1N
30accordancgh?\ﬁr?wje%['Q%mgfaﬂg‘ﬁ'{%%ggﬁqag%)b@b?%esslﬁﬁderi ng rrtlaquest (in step
S1401) Fo&‘,51 (g anpl e, when the rendering request represents that a

rect an&ﬁf%{ l? ‘on including an upper left coordinate (1, 1) and a | ower
right coor dijagt & fehBler@leMihatborprocds3antalin Figrangkss desaiiedas lathe
rendering rangé, the rettangular region is stored as the request limtation

116a. $§ g {ERRirARAGITbBEsS, AN Prddess tprtrionmed[iatheTgngering:prockasingeen
descri bed herei nabove. Next, a rendering term nation process shown in Fig.

1% W | | fhearske$04 idedmirdied.he rendering term nation process, the
process perfornmed by the rendering processing 10neans 104 is term nated.
[0063] [60&B] 7 is a flowchart illustrating an operation of the rendering

term nation . . .
Fig. 7 is a flowchart illustrating an operation of the rendering termination

process.
When the rendering termination process is started, the interruption factor is

15 written to the interruption factor register 108 (in step $1501). For example, when the
rendering process is terminated due to generation of a "termination factor x", the
“termination factor X" is writien to the interruption factor register 108. The
interruption factor written to the interruption factor register 108 may be arbitrarily
determined. Although the rendering request group 200 shown in Fig. 3 includes

20 rendering requests 203 and 206 representing "rendering termination”, different
termination factors may be stored as interruption factors.

[0064]
Then, an interruption is issued to the central processing means 101 (in step
$1502) and the process is terminated.

25 The central processing means 101 performs a required interruption process in
response to the issuance of the interruption, and a reason of the issuance of the
interruption can be recognized with reference to the interruption factor register 108.
[0065]

The operation of the rendering termination process has been described

30 hereinabove.
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process. Wen the rendering termnation process is started, the
Interruption factor is 15witten to the interruption factor register 108
(in step 31501). For exanple, when the rendering process is term nated due
to gener at i Refavfing batletoFigali the éperatien performed bydheirerdering PrReestNg” | s
witten to the interruption factor register 108. The interruption factor
wr i t t emeamst 14 isrtostinued. on factor register 108 nmay be arbitrarily

determ ned. Although the rendering request group 200 shown in Fig. 3

i ncl udf¥88)r enderi ng requests 203 and 206 representing "rendering
termnation’, differ termnation factors may be stored as interruption
factorﬁstepocé%h}o Sl’i’?@rlgf n interruption is issued to the central processing

101 (i t S1502 ' ] tral
B cessing. Hia e e Rpbs o YNl € Siciieh el AR L EREcRE  Donse
to the | f..Lhe | I S £1S S RS f th
i gt er ?ﬂ‘%@’?ﬁ%@%&ggg:ﬁigggé{lﬁ?éggv%tphrbor e efg%@g to trﬁ]fg rlbﬁtﬁ 2$$3pt i oﬁhéf)act o(ra

regi st ; atd t f6h toppednati on process has
9 ?én&&&!gd{e%ﬁﬁtlgmﬁg%ﬁ Ridcporkd! e siesreaaon Rostbpp p

been descri ove. Referring back to Fig. 2, the

oper at i [poggjggmgzg)t he rendering processing neans 104 is continued.
[ 0066] ep S21 to Step S23) 5The rendering processi ng neans 104

successi vel yiexetid gartingeconemdad isgritteqde she ptaviderssimstrution tagisfand@7 wi t h
content of the rendering request. After the rendering term nation process
1ios per fagpairg dhe rérederingr refjuest procesospsiaried £ gspepac t@grg @|nospipy request
When the starting command is witten to the start/end instruction register
107 10ageried,in tiee reretetingi raguesiqegion bbcess is started in response to the
renderi ng request

[0067]

That is, after the starting command is written to the start/end instruction register
107, the rendering processing means 104 performs the process in response to the
15 rendering request independently from the central processing means 101.
[0068]
(3) Operation of Liquid Crystal Display Unit 123
Next, operation of the liquid crystal display unit 123 will be described.
(Step S31 and Step S32)

20 The liquid crystal display unit 123 successively reads rendering data specified
by display addresses of the display address register 124 from the rendering result
region 122, and obtains the coordinate values and the color values used to emit light
from the liquid crystal included in the liquid crystal screen 125 so that the liquid crystal
of the liquid crystal screen 125 emiits light. By this, a diagram or an image is

25 displayed in the liquid crystal screen 1235.

[0069]

As described above, the central processing means 101 executes the display
program and writes the rendering request to the storage means 118, and in response
to the rendering request, the rendering processing means 104 executes the rendering

30 request process and writes a rendering result to the storage means 118. Then, in
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stored in the rendering request region 121. [0067] That is, after the
starting command is witten to the start/end instruction register 107, the
renderi ng processing neans 104 perforns the process in response to the

15r endgkkirdiahed wasi the népgerirteresuit, thediguicherystah tisplayunit $23 pegormeans  101.
[0068] (3) Operation of Liquid Crystal Display Unit 123 _ Next,

oper at idiplayf ot He liquidictystalyssresn 125 pl imthisrsariesxd pipgesses. edisuiherstyl st ep
S31 and Step S32) 20The liquid crystal display unit 123 successively reads
r ender isopeat2b ppdeins serepn digplay. ay addr esses of the di splay address
register 124 fromthe rendering result region 122, and obtains the

coor di iRA@&]val ues and the color values used to emt light fromthe |iquid

tal included in th i qui d t al | quk d
Srystal of CFEE:CI!_PF?I&?IIO@ %&ﬂ%ﬁ WL aiczégéfﬁ\?{@f %ﬁ%%tlf%zet"t ['{.;g‘gg'?% agram o
an inmage is i s ed,in | stal screen .
descr i GBSRIFGREN 5#@43@rtr’teﬁglb%lﬂkgggéﬁtﬁ%&'%eans 101 executes the display

d |t | ; 118, d
Peononse. t oNEih o orseftel SR B HefuRing Seddenisior e ampRr 1> Ba |

execut Weter i ' [ Ive HeseHddng result to
§%%%ﬁr$g§]kg&ﬂé§gn%%é g&ﬁfo REQERGSTIRY Foqlicst /4 g

t he st accordance wth the rendering result, the

l'i qui d[%}yﬂt al display unit 123 perfornms display on the liquid crystal

screen 5°In this series of processes, the liquid crystal screen 125

fer f or s scFRe igiasdibgiam [IRGFating Alvonfiperatiohaf srentiering dequeast growup 860 een
isplay is perforned on the liquid crystal screen 125 has been briefly

descri kestedNleXite rendevingreqeesbragiphe] 2ff, antdhe cendgringyedugsiedioup®lan exanpl e

of rendering perfornmed in response to the rendering request will be

descri limcdudé¢otstdering requests 301 to 304.

[0072]

Furthermore, Fig. 9 includes diagrams illustrating content of the rendering
15 result region 122 rendered in accordance with the rendering request group 200
shown in Fig. 8. Note that, since the rendering resuit region 122 corresponds to a
storage space, the content of the rendering result region 122 is shown as a display
image displayed in the liquid crystal screen 125 in Fig. 9 for simplicity of a description.
Hereinafter, the description will be made on the basis of Figs. 8 and 9 with
20 reference to Fig. 5.

[0073]

In Fig. 8, the rendering request group 300 includes the rendering requests 301
to 304. The rendering requests 301, 303, and 304 are used to perform "rendering
execution” and the rendering request 302 is used to perform "rendering-range

25 limitation update”.

[0074]

Each of the rendering requests 301 to 304 includes various parameters.
Taking the rendering request 301 as an example, the parameters include a command

type 301a, a rendering function type 301b, an upper-left coordinate 301c, a lower-
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10Fig. 8 is a diagramillustrating a configuration of ar [

group 300 stored in the rendering request ?egion 121, ande?ﬂgrngdésﬂgSSt
request group 300 includes rendering requests 301 to 304. [0072

- Fur t heright ecorBirgite S0 dca linke shidknespsaiil &, Bnd & eadefgg @Qlﬁré”@tﬁ-of(g?'}ﬂt@”F ghderin
15resul t region 122 rendered in accordance with the rendering request groug
200 shteparaniétgrs depensiscon pententph@ eendesingdgaEeSthg result region 122
corresponds to a storage space, the content of the rendering result region
122 is[B0HIn as a display image displayed in the liquid crystal screen 125

in Fig. 9 f i npl i Ci f ' |
g:aa cr i5pt |[ 8 ggépﬁ%rqgg'ﬂ%%ugﬁzggg%ﬁg%gé tﬂogﬁfﬂ@ r%‘dgﬁia 995 ”&hmé% rgg?%[r%{a,ncfah? o]
. 5. n _Fig. { i '
fender e %i@mvg%laq poRge TR AR, OF ) CF e BB BB R 504 are
) r n r . .. n . . . ! .
to perfCBPFFE'n?tgn epf&gﬁﬁ&%é&ggﬁ%hgg??l n lﬂ% at%ﬁﬁéﬁg%%]wggggmgf 3'? ﬁel 5 used
render 'tﬁgk{’)g &&I %%%3 d4nd 2584iot BEbIAER$3Y M. OUs paraneters. Taking the

renderi ues as an exanple, the paranmeters include
\ _ : a conmmand t
301a, %ﬁﬁgder ing function type 301b, an upper-left coordinate 30ic, a ype
gomer- right coordinate 301d, a line thickness 30le, and a renderihg col or
81f . Cont enf piifhahsediienasfel ensering erdsution prosesnpedoracd baged PAGhe equest .
[0075] The rendering request 301 is issued to performrendering such that a
fsluar e Jhaenmg (Sflbst 304 wiilhpeanainlypdesaribed witboiedereace 1@ Fi9.® (301c) and a
| ower -ri ght COC_)I’dI nate (9, 9) (301d) which are diagenally arra d, J.
render ed Wi ti Fig. 5, eotdinatend@sO)iser! {oender Mesmare iame e faltwales s )
step $1303), and it is determined whether the coordinates are included in the
rendering limitation 116b or not (in step S51304).
it is assumed here that a rectangular region with the upper-left coordinates (0,
15 0) and a lower-right coordinates (320, 240) being a diagonal is specified as the
rendering limitation 116b.  Since the coordinates (0, 0) are included in the rendering
limitation 116b, the process proceeds to step $1305 and it is determined whether the
coordinates (0, 0) are included in the requested limitation 116a (in step $1305).
It is assumed here that the rectangular region including the upper-left
20 coordinate (0, 0) and a lower-right coordinate (320, 240) which are diagonally
arranged is specified as the request limitation 116a. Since the coordinate (0, 0} is
inciuded in the request limitation 116a, the process proceeds to step S1306 where
color values of the coordinate (0, 0) is changed (in step $1306), a rendering
availability state is changed (in step $1307), and a next rendering coordinate (1, 0) is
25 calculated (in step S1308), and thereafter, the process returns to step $1302.
[0077] '
Thereafter, the process from step S1303 to step S1308 is repeatedly performed
on all coordinates included in the square frame. After the process is performed on

all the coordinates included in the square frame, that is, the rendering termination

30 condition is satisfied (in step $1302), the process proceeds {o step $1309 where the
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[0076] A primary section of a renderin [
_ _ g execution process perfornmed ba
gn thg 10rendering request 301 will be mainly described mﬁ?h referencessg
ig. 5. In Fig. 5 coordinates (0, 0) used to render the square frane are

cal cul @qtn:?%gﬁb irgr\],gpﬁ@m?%)if, cRBekdd (ih steteS €309)ne Sindesthiesnend@ring oor di nat es

are in endering limtation 116b or not (in step 513 [
_ S| 04). It
figgyﬁgﬁ\éﬂg{bﬁg&g?ﬁ? iﬂ;gdrillfﬁﬁg@@qg!s@ép S&al()b’,rawd therefoee, up pet t eelﬂtflabg'@ﬁ%lith%% es (0I >
wer -right coordinates (320, 240) being a diagonal i i fie
as t heqepnfiaidtdn is nabbtd bnstén @308 anskthelrendedngl B?gﬁ%@lé@n(%,%@?s {éfesloﬁg: legg
in Ejhe re_r_lderl ng limtation 116b, the process proceeds to step S1305 and it
:Ism ?;ﬁr(r;ﬂrzmui?g\gln?tbpﬁ%ﬁégiggr;ﬂl nates (0, 0) are included in the requested
_ _ in step 5). It is assuned here that the t
gegi on[d0¥d]judi ng the upper-left 20coordinate (0, 0) and a Iovvrere-cr?gﬁ?l !

di . . . i

Fequest | nfigaSlAxshelena resicel thadetgg e Hefl g RopsPotReE 1eEd 7 e

request limtation 116a, fth ’

val ues reRdTng isaleel HF: AvSnByRig i Bighafsarkdhe A0 IS o N
L i AdNd '

coor di N&P@r'ié’ffc?ﬁrgin??ezggy}g‘ﬁaatbégo V?%ﬁﬁgitﬁtjacpgb é%lgg%]@g?]d tf?e?lga?itag?@{yhe

D1 0cesS, Sl ictheP Kbt AM6lbn Hieadmsaire shoanyin Gl irfomlar 2 cp

T
51303 (raeE 'S repeatedly pefforned on all coordinates included in

the squar. P el el \ X _
1 s rf}%%z HeSdoordiflalRis0 GRS Fuléd limey Ary metcshowrainl prabices oor di nat
|02cl udet ﬁ¥1 % square frane, that is, the rendering tepr m nation e

30condifhhpgy is satisfied (in step 81302), the
S1309 \me?% t he _ render! ng avail gbi [ ty) :st ate P;Ogﬁikgaogﬁdztteg 23389)
tS'hgf: L ?g rfﬂuﬁﬂ@trmtg%@m reviuldringyregueste30shvamgebigi B coresPepde® and
, 1s no e initial state, the determnation,.i egat i '
S1309 anshddiing renderimigtionamdatelrin priiceagestan ion induding an trpes St €P
5[ 0078] g rangde imigtior apdatelrin prhie g Jeoia thaﬁf%%él“ﬁ‘r"ﬁ gtaé'd‘@f’éls) .
left coordinate (1, 1) and a lower-right coordinate (8, 8) which are diagonally arranged
15 is set as the request limitation 116a. A detailed process is the same as that
described hereinabove. A result of the rendering performed by the rendering
processing unit 110 is restricted by the request limitation 116a, and coordinates which
are not included in the request limitation 116a are not subjected to the rendering.

Note that, at a time when the rendering request 302 is executed, the content of the
20 rendering result region 122 is not changed.

[0080]
Eurthermore, the rendering request 303 shown in Fig. 8 is issued to paint a

rectangular region including an upper-left coordinate (0, 0) and a lower-right
coordinate (9, 9) which are diagonally arranged with gray.

25 [0081]
An important section of a rendering execution process performed in response

to the rendering request 303 will be mainly described with reference to Fig. 5.
In Fig. 5, the coordinate (0, 0) used to render a solid square is calculated (in
step $1303), and it is determined whether this coordinate is included in the rendering

30 limitation 116b or not (in step $S1304). Since the coordinate (0, 0) is included in the
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Fig. 9(A) shows a result of the rendering perfornmed in response to the
rendering request 301. As shown in the Fig., a square frane 401 including
t he upper-left coordinate (0, 0) and the | ower-right coordinate (9, 9)

whi ch psrdatingdipnitation HiBbatrgeprdcess pnoteesis. totere S 585 wherre fds gatermingd | i nes
are shown in Fig. 9 in order to 10easily recogni ze the coordi nattes, t he

rul ed Whetiserdhe cootdisatev@, Phisgneluded é tHeommepsHimitaianblaa o pet (Ne$igRr i ng

request 302 shown in Fig. 8 corresponds to "rendeting rapnge |im.t E})ion

updat e’S1385nhi Sinca the soondinata (0, Oge At phe gaNgStEim t?é‘r-%@f ‘pr%‘éa Vifat e
1, 1 d I -ri ght di nat 8, 8) Wi di |1 . d

151 s semndesnaeanesi AL, the procassarostess DstTi B s EeReNo BT

that d [.bed ' , I '

bender CAGRGEAd<PFS A Sepatiftinpll (hE RRERdaREh: & PR S102C 6.,
q di whi : . i : 116

ot sudEbioda sooRIEIE I goP st i e ek e Bl 2 et ing

request[ @&ﬁ is executed, the content of the 20rendering result region 122
i s not % arged. [0080] Furthernore, the rendering request 303 shown in Fig.

8 is iss Ued[gerﬁéeﬂttgé grseés%rf%ﬂw@teps 89308 tb BRIpIS1308 Riveppatwdly pétformed
, an

coordi nate | ower-right coordinate (9, 9) which are diagonally

ar r angesh A édbrdlrates RehRRA%h tha soipsttiavet  Pdéiet thenpriceas isperéorimed exaliut i on
process perforned in response to the rendering request 303 will be mainly

1@escr i hrg cobidinates tchndesd InthEisplid Squire, khaf. is Sthetrandering teranationo, 0) used
to render a solid square is calculated (in step S1303), ancLit i's
det er nicoeditiohds lsatisfigd §n stepr 91 302)e thespriosess peacaedsa steroRdad? wiere the
30limtation 116b or not (in step S1304). Since Ee cqQordinate (.0,.0) is
i ncl udeenderinghavailabilte state is eheaked; (Bhstepsh! 3GNe ‘é RRUAN SOINE COEAINEISSs+ ep

i eSO T BRSNS e e B
202, 1 N ABBA Sne perusaddmiation 110 b8 praRatll fGfedin e RRERE (TS
fehar 1 sedioanGligiiarabaPereRGporaRdls (1 d) 58 AoRERTRN Eoctiitbe B30T, 11202
s1308. 14ED S8 Ryl AP GRd s Sl e e SRRt he Cori o
squar e. . ARLRRg LOSiIdYiRG $Bie i$ nBAheAR#BPstate, 3ind accordingly, the determination is
negative in step $S1309 and the rendering execution process is terminated (in step
S$1313).

20 [0083]

Fig. 9(B) shows a result of rendering performed in response to the rendering
request 303. In Fig. 9(B), a solid square 402 rendered in response to the rendering
request 303 is hatched. Although the rendering request 303 specifies the upper-left
coordinate (0, 0) and the lower-right coordinate (9, 9), only a rectanguiar region

25 including an upper-left coordinate (1, 1) and a lower-right coordinate (8, 8) which are
arranged at opposing corners is painted due to the limitation of the request limitation
116a regarding the rendering request 302 and the square frame 401 is not
overwriten.

[0084]
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10t he coordinates included in the solid square, that is, the rendering
termnation condition is satisfied (in step S1302), the process proceeds to
step S1309 where the rendering availability state is checked (in step
S1309). Al t patigérnsereptheoendering esquest B0dishgwnnie figo i insued tQ)Per%f,m are not
to be subjected to the rendering due to the limtatjon of GPS r$ est

i mi t ateraferihb6af,a lireinchusting astaring peintd@d0) and ae epaRIRRIDE G 1 ¥ 3‘31 A

i ncludi ng an upper-left coordinate (1 ['é% a,l ower-right coordinate (8,
$) whi alraaged dit agpasinpyengsriiyading thick Se%{]ﬂa”g@ ﬁ%rqﬁetﬁ%i ng. Therefore,
the rendering availability state is not the initial state, and accordingly,
t he de{@8flnation is negative in step S1309 and the rendering execution

[ inated (in. st S131.3 o
Becul i of *r BABBHPHES BrBioRTOPReS DobBRENeT B TR endernd tehued Bk O30 ||
Fig. 9(B | i d 4 g i ' t
203 i s Petiore 1 APRBHARE 1 BEREED R0k i TP LRy Ao B eRes L per -1 o1 i

coor di . nd the lower-right coordinate (9, 9), only a rectangul ar
regi on%ﬁﬂé‘?‘éja%\égan upper-left coordinate (1, 1) and a | ower-right

coordinate . &) hbws ae8uRbf fHORMdRtng plRpfrmed dorespumsedo fize nt ed due to
the limtati the request limtation 116a regarding the rendering

r eques"reﬁ@@rir?g{' fedueet sasar asfshowe in@He Fig. palthaugt theirendering copgpt 304
Furthernore, The rendering request 304 shown in Fig. 815 issued to, perform

fender igpgciesaehiinng ofthedinegneluding thersfamtiog moirtd0, 0) anththeapnERAIPRE poi nt
(9, 9) which are arranged at opposing ends with a line Ih%«{fkneﬁ of 1 and a
col or g, ) which Q@%E}s_@ﬁosmgcmﬂm@?%k@dﬁﬂqﬂbﬁf%’\ed@gggsﬁlﬁn' B8 to the
rendering request 304 is perforned in accor_ggnc to lg‘lhe %eogﬁ%§ cﬁ;ﬂ&@ in

F:c 9. h5 rea:jdmg the md;enag;sﬁw%sis'ioaé%npb?fa? %@.0’5: Y& wE . Zglt

o] e rendering perforned in response e, render :

shown ia]staﬁ@@pgl.n?(‘aﬂt)r%%aﬂ ?ﬂ‘é‘ngeﬂ%r(ﬁng) WBWW%B%%B@%@@?‘?‘?&?% enderi ng
of the line including the starti .t endin oint (9, 9
whi ch siehgeregs %ﬂdb??’ﬁ&“ﬁﬂ@?? @h@g{f"ﬁ)ﬂq]a%)l(ag% n%% o?%r&%ghest I igmpt ati o§1 116?31

regardilﬂ é{]e rendering request 302 is applied. Therefore, only a |line 403
1%l udi §8 starting point (1, 1) and an ending point (8, 8) which serve as

852?\7} In tgt gziﬁ%)ig[sﬁg@‘gpﬁrs?ﬂ’anﬁﬂ%rtrgﬁd% iRl aind Anofher aeddrthg Pocass not
performed in response to the rendering request wili be described in detail. Here, a
case where a rendering process is not performed in response to a rendering request
will be described as an example.

20 [0087]

Fig. 10 is a diagram illustrating a configuration of a rendering request group
300A stored in the rendering request region 121.  Only a rendering request 303A is
different from the rendering request shown in Fig. 8 described above, and other
configurations are the same as those shown in Fig. 8. Furthermore, Fig. 11 includes

25 diagrams illustrating content of the rendering result region 122 rendered in response
to the rendering request group 300A shown in Fig. 10. Hereinafter, portions different
from those shown in Figs. 8 and 9 will be mainly described.

[0088]

Rendering execution process is performed based on the rendering requests

30 301 and 302 as described above.
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Next, exanples of another rendering request and another rendering process

performed in response to the rendering request will be descri ' '
cribed in det .

Herg a case where a rendering process is not performed in response tg le

rendering rgguesia)Whblvsiiendesiy réseits abtained aftepthe. repdpon@ BAUESEs 39b is a

diagramillustra |ng a configuration of a rendering request_ group 300A

st or edahg Jobearbe@enisdy Peqwitlsthe easeoof Aig1 9(Anppayaresiawe 4R

] e
is different fromthe rendering request shown in Fig. 8 detggrl gggeZLOS?A
and ot kgifdetetdf i gurati ons are the sane as those shown in Fig. 8.

Furthernore, Fig. 11 includes 25dia ra | u

gfgﬂgrgggAr EﬁnhermCHgLaﬁﬂl@@qi@ﬁH@F‘égt“? 1%&%@%@‘%@8@&%@% ngt quuest
shown in . 10. Herejinafte

Shown iuppéi-tpft c@rdwat@% ) 2pd “f'r%h’ﬁ’egf r %hgﬂ%&@;%ﬁﬁmrl élh cutlon

grocess S perfg(r:1 Ieéi based on the renderi ng requests 30301 and 302 as

ﬁSCI’I IGEENSIH% BRE Fig. 11(A) shows rendering results obtained after

t he rendgé#]ng requests 301 and 302 are executed. As with the case of Fi

9(A), are frame 401 is rendered. Furthernore, as the request J

limtation Aﬁ- perﬁn%ﬁ%&@é@gggé‘ﬂ s'h%WnQH TD lshesdatPrepaihielith gray di nates (1,

1) and the coordi nat es bei ng the opposing corner is

spect T 88an éQ%@?&gl&ﬁmG&hgw L'Epﬁﬂ#ﬂéﬁ caeﬂjmaqu Oyerfd glowg-lighti ssued to

pai nt ctangul ar region including an upper-|eft

ordi ’?:ﬁb?dlﬁ%% 1gpgyhﬁ;hlé]wag¢m|§/ arfargeddi nate (20, 10) which are

| agonal Iy arra ged 0090] An 1 nportant portion of a renderin
execution
greggrelsgegg@]f ormed in response to the rendering request 303A w Igl be mainly

An important portion of a rendering execution process performed in response
to the rendering request 303A will be mainty described.
In Fig. 5, the coordinate (10, 0) is calculated as a coordinate used to render a
15 solid square (in step $1303), and it is determined whether this coordinate is included
in the rendering limitation 116b of the rendering result region or not (in step 81304).
Since the coordinate (10, 0) is included in the rendering limitation 116b, the process
proceeds to step S1305 where it is determined whether the coordinate (10, 0) is
included in the request limitation 116a or not (in step $1305). Here, since the
20 coordinate (10, 0} is out of the request limitation 116a, the process proceeds fo step
$1308 where a next rendering coordinate (11, 0) is calculated (in step $1308), and
thereafter, the process returns to step $1302.

[0091}
Thereafter, the process from step $1303 to step $1308 is repeatedly performed

25 on all coordinates included in the solid square. After the process performed on all
the coordinates included in the solid square is terminated, that is, the rendering
termination condition is satisfied (in step $1302), the process proceeds to step 51309
where the rendering availability state is checked (in step $1309).

[0092]
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In Fig. 5, the coordinate (10,0) is calculated as a coordinate used to
render a 15solid square (in step 81303), and it is determ ned whether this
coordinate is included in the rendering limtation 116b of the rendering
resul t regigeLhliid cobriisdtes imthad) in themectangelac cegian inaeding the oppPers
included in thé rendering limitation 116b, the process proceeds ailo step
81305 |hedcoriiinale (102103 bRtk vt fight aoedivater@0nA0Ewpich, arg)d1agonal¥| uded in

the request limtation 116a or not (in step 81305 Her i hce, t 20
coor di pakAgéd @andWhitls aczispetifietby Peignegting requast ?@ﬁAﬂ%i‘?wf‘%‘é ot 8@@&

proceeds to step S1308 where a next rendering ,coordinat : i
cal cul péauebst limitatien 158308 othRHWORLS, dag fRFangyar Eﬁ%%g’sg? éﬂ“&l‘? ﬁ{s@dtﬂgstg?ep

31302. [0091] Thereafter, the process fr 08 is
Bepeat eefidering indeapensesiorthg ren %’B?QJITW@@%%ﬁﬁagb%?ﬁ]t%%géfs@ﬁl square.
After the process perfi)rgep or‘h?ll t he coordinates included in the solid
squar e region &f the Erauest tRERNER 11996  endering termination condition is

satisfied (in step 31302), the process proceeds to step 31309 where the
render il8@PHvai l abi lity state is checked (in step 31309). [0092]

Here, all t eﬁgﬁ@j{,@%b?gﬁﬁ@ﬁ ﬁﬁiﬁbﬁ%ﬁdﬁﬁb&@ﬂﬂéﬁﬁg aeailability stEtedi ng t he

upper -1l eft e lower-right coordinate (20, 10) which

are di agangld os Hd AREFEIALT Therford! essterrhinatiohys affimeaties imgtepdy] 203A

are lo request limtation 116a. In other words,  the

@eCt angy|, a5 feidbARgt i@ de8 as\thé anterdption fautorsindhelintemgplion fastgigrsistarc he
enderi ng request %03A does not intersect with the region of the regwﬁst
e

limt at(inrpé'teia@ﬂﬂd)oﬁﬁ’ﬁiteﬁopmfdiemleﬁt isriesihst foriei aenirgl PiRcerSiNAERCeAR
rendering avail abi I ty state remains as the initjal st aézi. gherq%qgfz, t he
det er mi (rasicprS1 3113f dnd thes iendering sxeputDTBRBCEIDIHIHETBIPIPA MBSHPR T3¢ st as
the interruption factor in the interruption, factor reqgistef . i ep
S1310) , Nete that, sinagpthegendedng XesWiondyQeess § infesrlpted e’@?&@@i’s‘%‘é}sﬁéans

101 (in step S1311), and the rendering executj [ dgninterrupted (in
step SlEdtBxechtadintreaponss %@etrﬁﬁg‘f"r @%@*’éi}g@ﬂfq@fﬁﬁﬁf'gcigjs i's

interrupted, a rendering process is not executed in response to the
18nderi B§94kquest 304 (shown in Fig. 10). 15[0094] A rendering result

obtained after the process,perf i Rkes toher equest
303A i s shovh'® qfi”Q.re?.“ﬁ@Pa'm#éﬁ%&hf%%?‘?ﬁgﬁéi%@r%ﬁﬁg?ﬁr egi on 204 to be
the solid uare in.r (o} . r ri iHe L a pétdngwarredioral | y
shown bgﬁﬁegﬁgtrgﬂuﬁtm%&?mhihﬁg'ng.g?'lll?%;l? ?i{?éeathe rgect anegglljl ar

reat on 4044 B 3Re Y ShubiSniieEoANe reBlaM G rRpictt BUBAYS Virtaaliequest

limtati e gray painting is not perfornmed, and as a result,

cont ent Bﬁ&g iifg PRE EABWRGN Fiy.111¢B), eirter thegectaagllar regipa 0479 | s
t he san%ﬂévgh[q?ai{ 8s ovvrﬂllﬂign Fig. 11( Aﬁg o L
20 out of the rectangular region specified by the request limitation 116a, the gray painting

is not performed, and as a result, content of the rendering performed on the rendering
resuli region 122 is the same as that shown in Fig. 11(A).

[0095]
Note that, although the case where the rendering range of the rendering
25 request 303A is out of the request limitation 116a has been described above, aiso
when a case where the rendering range of the rendering request 303A is out of the
request limitation 118b, the process in Fig. 5 can be performed. Furthermore, when
the interruption factor is written in step $1310 of Fig. 5, the interruption factor to be

written may be determined depending on whether the rendering region is located out

30 of the request limitation 116a or out of the rendering limitation 116b.
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[ 0095] Note that, although the case where the rendering range of the
rendering 25request 303A is out of the request limtation 116a has been
descri bed above, al so when a case where the rendering range of the

renderl[m%ggequest 303A is out of the request limtation 116b, the process
in Fig. an be performed. Furthernore, when the interruption aﬁ:tor i's
witten in ageRsSiRddabbvditie sﬁatetdlwmhd%\ﬂcﬁﬂtﬁ@ﬁf‘i‘aﬁﬁ%ﬁ"{’l??qy@e ftten may

be determ ned dependi ng on whether the renderin eqgion, s ] ocat ut 30of
the regugsded thei readenng piBEessingdneans 19ﬁéeF‘6'Pﬂ1€g id:‘?&gqai?‘%ﬁ baﬁ\'@{e f@ﬂ%ﬁ)

[0096] As described above, the state displ deyi 1 rdi

Enbodi metutesithe rentiaring R oeesisenagiely h@gb@%érfge rﬁr@gﬁ?%ﬁﬁ'lgelﬂélgﬁ%ﬁ gg

dedi cat ed hardware whi ch execytes the.rendeki fromthe
Gont  alwiieo GeREPIRhAERIES SIBE SRRPYIRSR 1ol ACRAMERE BrIoSpediaicRy, 11

device 1. Accordi ngl a_processi I i t &Y B& eg/RSSI ng
means EPPligd to e ?‘ig'?%d‘ ik O%‘Fé”}%ﬁggﬂﬁ r?ga}%rtg@éé)gg%g%ﬁﬁgéaﬁ%duce%@cgur t her nor e,

i th deri ' i@y theess,
The i g E0ERS chaRpT RESTR: B TRE e e e wor .1 he

][ (ragcrz]lqe: ;{gﬂggﬂ&? §F§€€r§g,ct'§§gﬁ%%ﬂée&‘?éﬁﬁﬂ® progess Roealized.pr ocess i ndependently

ans 101 in a period of tine fromwhen the
startiﬂgoggﬂ'mand is witten to the start/end instruction register 107 to
when the rendering term nation process is perforned in response to the

§ndering 1 eqpdekmord1hé terduririgprobessing mednsptit pesomes Heaieadenng

processi ng resources are 15not occupied by the rendering pr.o r%gﬁgggrformed
by the p@pEss independestisirom theaestrabarocansing (oA 1l i apﬁéoé i ng
resources can be sufficiently assigned to proces%fs f i:ontrol | i ﬂg./g mai n
cont r ol freprvherathieostading cdmemiandds Widiesdaq das slajt/e m?rHa o [RASELAE/ & ¢ he

state display device 1 and functions of gn apparatus inecl udi state

di spl aywuemtlwrandeaingtierr@magn@ao%ﬁSSHwﬁ?f%Eg n ?ﬁpﬁﬂéﬁﬁgﬁ%@é‘ﬁeﬁﬁ?e, si nce
t he rendering processing means, 104 term nates t I I =N

r esponskequest. hel harefeseinige cepiRIRPLESSINY t@érp\?lggéggsé ﬁ%@ar en er?i ng

stecuest helhere . . i
b6 occs shovemseIRchY NP 1engi o procrs i g el BRUERS PRodsgilimeste

nand, 294he Contr ol B PGESSIN.TRG Ssddob ta o dRsEANadagmg or ( he

renderi i‘n%"ﬁpﬁ‘ rendering processing neans 104 and is

not required to j : : ' ASFidiAe NikeNs Cbbdequerithy m nat e
t he renﬂmeﬁaeﬁptgéritwﬁﬁ%éQﬁ%‘@%ﬁﬁbﬁ%l%ﬁgrocess?nlg | oad caﬂsed by the

moni tor ﬂgiingpﬂnéfgﬁéng%‘BFﬁneoétafé”@sbI%tdéﬁfdei Pand uridtions i derappgratus decuding

means 18
the state display device 1 can be executed at high speed.

20 [0098]

Furthermore, since the rendering processing means 104 terminates the
rendering process in response to the "rendering termination” request serving as the
rendering request, the rendering processing means 104 ierminates the rendering
process independently from the central processing means 101.  On the other hand,

25 the central processing means 101 is not required to monitor the rendering process
performed by the rendering processing means 104 and is not required to instruct the
rendering processing means 104 to terminate the rendering process, and accordingly,

a processing load caused by the monitoring and issuance of the instruction to ihe
rendering processing means 104 is reduced.

30 [0099]
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30[ 0099] Furthernore, in the rendering term nation process perforned
I n response to the "rendering term nation" request, the term nation factor
is stored in the interruption factor register 108 as the interruption
factor. SinpgrRErmisrel firtheyrehdérng tepmimationaprooess perferened by kegpops i r al
processi ng nmeans 101 recogni zes a reason of the S5interruption o& t he

r ender raidefing tsEninatidritaeqeestcthientprpinadiondpeigr ifedaied nANCpIEURIRD| e, when

an interruption factor representing that the renderin rocessin ans 104
i s ner ¢hgtor registee i aatiye inderruption dy. s SHiEAN ﬁ%’{ﬁ%ryﬂﬂg%ﬁ‘*pﬁﬂpifﬁﬁopgct or
regi ster 108, the central processing nea 101 recogni 5?5. top.a.}ethe

r ender icag her stoerds ithe) Caplaal PrecesHig MEalSo 1rﬁqc99E'F8f)%er& O btess.

B oo es SntemuptoRDh tesenienay Grecpe the eI Bhb g Hikaris LRI,
Conpl ersamnlb1dos B0 TRELADTE Fadoh ERPERAT thafihe eRdEMNg PRIGESIESS, e i
F opeat dpg 208 B eI 2 HEERY helt Vgt 1 BorbANGES Meeaierabcll it 15,
\;\Qﬁge?ir}ﬁgfsregq@ b3d Féﬁ‘trﬁgj;rg%%%ﬁ mdnkero1 Rcbgaides thatahs eendering y i ssue

sts 10 a rocessor, for exanple, all the rendering

r equest[;fo?g@%}.g* nREnst seshd niisrafilyrstoppéd tie pdcess.di Moreqver.embden Big
0 De

request's repeatedly executed are stored in the FIFO buffer for the
{dbmber iﬁ%?ﬂ{p’ti@ﬁﬁ@ét@'r RebrbSeritiethiat trenentirekprecess, is demaingladgs storeddn g e

| splay device 1 of Enbodinent 1, the rendering requests to be r@lgg tedly
per f or RRrivptiATattor ségisted 108, theecantralipracegsingdueans i BYirerParnzes t of
a rendering request group. Then, only by witing the starting command to

t he st agrtirendocesstis wotmpdetedegi ster 107, the rendering processing neans 104
repeat edly executes the rendering request group stored in the 25rendering
request[0riég]l on 121. [0101] Furt hernore, when the rendering of

di nat t f din th der | i LiAsFi .
Sy the i nt drurdATOR fHREbING SRS SHAVG Ve PR P Dsr RS meplsr T
108, and in addit i t he int t R d |
Boceost Hymedvaiceosherdis ATy eeREst BTEFaTteEp paRfid. Meidtesgeahr
[ 00N 2o e RE e how@{f hsgwﬁneaﬁ?ﬁgpmlhwsi britEBURSrat upe@e®ssi ng

means 18 y 1's not perfornmed on purpose

grer ]E gfngéﬁ%l@)ﬁy%@é'%ﬁfe l%%feﬂbﬁ‘e?g%@é’ﬁs Tt(f’afﬁ?aﬁﬁib?f_rocé%ﬁﬂ fohexathpiel, all thes not

error, entral processing neans 101 perforns an

fgﬁaglroir h%*cﬁr%ﬁ%tﬁ?%%tsﬁ%%mgrﬁ ii%g? EWES?% Ih(;m cf::gﬂ'?%i?{’m??ggggi tngemeans
101 can g ecauide tdats@yetiedaire stored in the FIFO buffer for the number
20 corresponding to repetitions. However, according to the state display device 1 of
Embodiment 1, the rendering requests to be repeatedly performed is merely stored in
the rendering request region 121 as a set of a rendering request group.  Then, only
by writing the starting command to the start/end instruction register 107, the rendering

processing means 104 repeatedly executes the rendering request group stored in the

25 rendering request region 121.

[0101]

Furthermore, when the rendering of coordinates are not performed in the
rendering execution process (in Fig. 5), the interruption factor is written to the
interruption factor register 108, and in addition, the interruption request is issued to

30 the central processing means 101.  Accordingly, the central processing means 101
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coordinates is not perforned at all by reason of which limtation i

range. Accordingly, the central processing nmeans 101 can performalnS out of
appropriate process as needed. 10[0102] Furt hernore, when an inage

di spl apasgPikesim s6c@RMcesofmvertor | Qdnsehyently, the centralfoeeriine: MAANE an
operation perfornmed by an operator, that is, when ani mated displ .S

per f or 184 can distirdpishwhethen i displayrisvioh gedopaad ONvRPSa ﬂ%ﬁj‘ieréﬁfggy i
repeatedly executed. In this case, in the state display device 1 of

Enbodi mehperfornaed 8pe to anieriprof W@Méﬁd@%@%&%ﬁﬁﬁ'ﬁé ‘f‘%? HUEPhg
execution request and a rendering fermnation r.eguest go be used until

t r ansf #he eentraldrpesssinomegnst’fd ReRRIES QN ?Bpﬁ‘ﬁpﬁlﬁfbearogég 'stored in the

storage neans 118 in advance. Jh t C 29 gl :
Buccess vel puraSEer; &gt M AR L hiRERaThiguERATe0 e o |
, _faor exa S0 | [ 104 t
20succ st foBﬁatﬁbmep&%hé%cﬁé‘é‘m%%%%@ﬁ%? e et o of the
ses pe r. | t i ' ke ERasTt t
; g gdgi |°Hgff'éétﬁ$ﬁgﬁ%##éaici '§ 51oEr %pﬂg%v%%%g @tﬁ%@@lﬂtﬁ?ﬁg i‘f nt er rrﬁg??gﬁs% ac[] gr
| ' : . :

c BYinientraf pRiteYBiRg rheasien DN daniesRime appropriateeprotese|
perfor%ag', Rﬁﬂ%? 'S, e\i}nenﬁﬁﬁg anlgmat ed display is perfgprjﬁeg, for exarrpl>/e,
the maij r@f&@@s performed by the central processing 25nmeans 101 is hardly
interrupted. I'n general, interruption processes of the central processing
{Ieans {@1102_15 nmade to be mnimzed so that high-speed responses are realized
and the mai'n process is not disturbed. Under this circunference, .the
i nt er rupt i offufthetmore, ediest @ inage displayedapeihessaregn sempypdhidie %&iﬁ'%m i ate
rendering process without referring to a state of the i n _process, and
accor diaugbydarndeiwith an operatiateperfnrest byanioperatgr ﬂ?ﬂésc‘gﬁ?? QF'"'B?@ essi ng
means 101 which does not enough power to operate at hi speed.. [0103] Note
that, idisplapisiperenmed, a leadeHBg rofest f?rHélOp'é‘H@eP?ﬂ on Qﬂgk? nﬁ?afg‘% Rti on

5storage unit 116 incl ud th i m. ' ; i £y
; ggg(ra(rj gﬁgzatﬁ_@i}é@tﬁe%@-? g'gst_h@rﬁféee r ?ﬂgﬁ%w&%%@%&%&g&gpﬁ%ﬁﬁ%ﬁﬁ ‘?rr!\tby 4 he

. e.rendering.re t L: i .
am! dog?nijezﬂrgpﬂtm;em SR e B0 ehecuipraies; RE A e RdRE AN

. S no ' itlopnerRht '
Too Ct HETinepRyaivertf i e SSet hll Farerefiofinel A erihG Rdape R I R od
! ndepenﬂ%{h&{:%ﬁi@%%@tcﬁﬁg@ MENReI 1 ddvaseel NThER, thensatiangrocesgiagl i mi tation
S:gggggﬁ ) rle‘gl _ uré‘pélrm)rui, the rendering availability state is

. r r H H H . . . I .

each ren%éplgng1r ar?ggs slt osrfclaé(é;ni %éttéh}gnrg\ggoﬁr??ggs mﬂ?emfe?riﬁrg?ﬁl stor Lg)évul;lioi

il 66 i I[ Séé\lhﬂﬂenﬁl,lgﬁlé)@h%lé%@ as té cateptiEl RMdedhg Frocessingmeads 1§4tto  Enbodi nent

20 successively perform rendering processes. After termination of the processes

performed in accordance with the rendering request groups, the rendering termination
factors have been stored in the interruption factor register 108. By this, even when
rendering processes are consecutively performed, that is, when the animated display
is performed, for example, the main process performed by the central processing

25 means 101 is hardly interrupted. In general, interruption processes of the central
processing means 101is made to be minimized so that high-speed responses are
realized and the main process is not disturbed. Under this circumference, the
interruption factor register 108 can independently perform an appropriate rendering

process without referring to a state of the main process, and accordingly, this is
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rendering coordinate is included in the rendering limtation 116b (in step
51304) and included in the request limtation 116a (in step S1305), value
stored in the rendering availability state storage unit 117 is changed (in
step Staosilerabhaeffectiveifor thematitrabprocessingeneans {01 avitieh dogs ROEETAHIN i ty
variabl e and the second rendering 20availability variable according to the
pre;enppWﬁV@@P@flﬂt%labhlgbﬁtP@@dnt ed by single value. However, a rendering
availapility state of the rendering limtation 116b and a rendering

avai | alfl103)y state of the request linitation 116a nay be separately stored,

and in this case, . nore accura ontrol can . d
25Egbodi menlf‘loé that, i I&"@Fﬁ@&ﬁh&n&'efasg %‘3{%8 taﬁéeﬁtﬁérmq}gegﬁ%ghnt y of
ender i requ r.eqi r PR . HYR er in
t or ag3{10?@%‘?1gnﬁ?gﬁﬁa{‘@‘gsswgq%g%éﬁgﬁ@&@ In ec‘)r{f[eéndd% ng T ggﬁégt r egi ons
are co Xt dini ' i dRnRERith thidke , in
Enbodi %ﬁf&%&h}ﬁgée{? ?ons f(!lliaﬂ Fﬁﬂééﬁtnbﬁragenﬁﬁlg??adﬁ %gggrnbodiemgmt 1 vm'ﬂldléhﬁéé
mai Nl y rHofelgRif22 had B8bn Hedcrided b8 ah clargsiam Alibwstivalyi woegenf | gur ati ons
of rendering-request regions 121a and 121b accordi ng to Enbodi nent 2.
I n Fi gdishfayablerdryedsithe dquitlasipstal s@eenr251dbes rotcoiritide with sesira ot
separately fromeach other in storage neans 5118. [0107] The rendering
r equesterickgingnesiii tegiand 2221t displayaklerrange of the liqujd epistajrseogsn $23 mayd 506,
respectively. The rendering request group 501 includes rendering requests
1802 t 0 bBOBdefElentiy dtoried psr 2 (rneeringgange o Beyrenderiog iagriEmitaiant requesting
execution of rendering of a square frane and the |ike. her, . hand,

On
EI' Ee reﬁgn'agagnﬁédﬁesfuﬂégrmﬂr%@!? rerndemhss':wlaﬂﬁ'ei&tyiﬁ%@teriwﬁ%fg}éﬁ%g red kg,
e rendering requests_ 507 d 508 ar, ds f . [ g '
{ender Ry endRingr AR St TarBssnIStY 10 RebdRRierNg ndecydid e o

termnation of the rendering. 15[010 Furthernore, the rendering request
505 |s"%1’_1%m9arﬁ@9f3cﬂm' '_szfé‘%ﬁge EH& ruction address stored in an
mstruﬁ@g address register 106 by an address where a rendering request to
be pro d next is stored, and is a characteristic of Enbodi ment 2. The

{ender 19, efuesh S5 MBS REBoRSHY ReEmBRlHeST BrRDHRSh Nl T on

f the chan g as a’'para e uction address of the
rendering coordinate is included in the rendering limitation 116b (in step 51304) and

i

included in the request limitation 116a (in step $1305), value stored in the rendering
availability state storage unit 117 is changed (in step $1307). Thatis, in
Embodiment 1, the first rendering availability variable and the second rendering

20 availability variable according to the present invention are represented by single
value. However, a rendering availability state of the rendering limitation 116b and a
rendering availability state of the request limitation 116a may be separately stored,
and in this case, more accurate control can be performed.
[0105]

25 Embodiment 2

In Embodiment 2, a case where, when a plurality of rendering request regions

are arranged separately from one another in storage means, rendering requests
stored in the rendering request regions are consecutively executed will be described
as an example. Note that, in Embodiment 2, portions different from those of

30 Embodiment 1 will be mainly described.
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I nstruction address register 106 specified the rendering request 505,
renderi ng processi ng neans 104 perforns an address changi ng process (which
wi |l be described hereinafter). [0109] 25Fig. 13 is a flowhart

i1 lust (@06)g a rendering request process perforned by the rendering
processi ng neans 104 according to Enbodi nent 2 of the resePt I.nventi on.
Fig. 13 is EigodRamnidiagram Hgskaling a@flgugatms@@‘sr@m%wg%ﬁﬂ?é B for step
S1208. In step S1208, when a renderi n% request, .corresponds to "z;[lddress
change"?1atand 1t aeaardingda drnakedigent ke metQ«J& reRggred L9 st er 106 i s

I db 30i nst ti dd f ' ' f . Th
ot r ueegios Ad4aasd 10 a6 e sRebrient Fome Mo dEr flstbibeneges, e

respons? to the rendering request 505 representing "address change" and is
where d gendering request to be processed next is stored. [0110]
5Accor?'g%hy, when the rendering request process is executed again, the
renderi request specified by the instruction address changed in step

S1208 is exequt i ions 121a and121b ldclige Perideringirattiestl | ust rati ng
an oper atioﬁﬂ%errgﬁ%er r{%%legagegrldance w th the 10rendering request groups

501 a“%ﬁé%% 56-PWRdisne tebpetvelyn Thé reddbringreqpestidrioap 56X inelnties
ng ne d

proces ans 101 and an operation of the rendering processing neans 104

Wi |l bgefgsfiig csiNosE2 11805 t HEhe esraiEringgenoeste §02¢odadsarepramand®6 have
been witten 1n the rendering request regions 121a and 121b, respectively.

10112] fablehuebing akécutionf ofCendering pf 8 squstenamesand thedike. Onrthe @bt r al
processing neans 101 wites a starting command to a start d L nstryction
r egi st drantiQ e fendsriog requgst repionddt: ipeludes sendefinaiedyes i Wgéégan €
executes a required control process in accordance with a Eevi Ze C r}&{gol
pr ogr arepiering eenuests 50Gapd S§8areIcpmmARGS fAfdeAUeRiNG SHFGHTIBR & §‘?rﬁge ans

O e g oL L 83010 UeRah For BB R oA TrE"S 101
rendering.

15 [0108]

Furthermore, the rendering request 505 is a command for replacing an
instruction address stored in an instruction address register 106 by an address where
a rendering request to be processed next is stored, and is a characteristic of
Embodiment 2. The rendering request 505 has the instruction address which is a

20 destination of the changing as a parameter. When the instruction address of the

instruction address register 106 specified the rendering request 505, rendering
processing means 104 performs an address changing process (which will be
described hereinafter).

[0109]

25 Fig. 13 is a flowchart illustrating a rendering request process performed by the
rendering processing means 104 according to Embodiment 2 of the present invention.
Fig. 13 is substantially the same as Fig. 4 described above except for step
S$1208. In step $1208, when a rendering request corresponds to "address change”,
the instruction address of the instruction address register 106 is replaced by an

30 instruction address of a destination of the change. The instruction address of the

33



S42 and perforns a predeterm ned interruption process (in step $S43). That
is, in a period fromwhen the starting command is witten to the start/end
instruction register 107 to when the interruption request is issued, the

cent r aljo SRR e BRase RSUppIE in respoose totherandesisgirades®®nt | y from
t he rendering processing nmeans 25104. [0113] (2) Operation of Ren[geri ng

Proces ﬁ%ﬂ@sé(ﬁmgs"aﬂﬂﬂess changeNerd is where paeadedid EAuesbta R&BEISERECDr ocessi ng
means 104 wil|l be described. Wen the starting command is witten to the
start/ aegt i ®tdredct i on regi ster 107, 30t he rendering processing neans 104
perfornms a rendering request process in accordance wth a rendering
requesf0118¢! uded in a rendering request region 121 specified by an

i nst ti dd t d i he inst L | 06 (i t
551) | ASSUnARGPTIRED. BT tierPORE IS R LR epeg L pRrc o fSbgp el O (10 ster
I nst ti dd t] | i

cor espoRtATIg esueRErRUIRIoH 5 el Rl aBheRe hERRr AR SRRy,

processes coaresponding to the rendering requests 503 and 504 are perforned
(in st@ﬁegﬁﬁ and step Sb53). [0114] Next, an address changi ng process is

perfor T&ﬁ,‘h‘n response to the rendering 10request 505 representing "address
change’ step S54). As shown in Fig. 13, in the address changi ng

process, an @gqr G483 ﬂ’lﬂﬁ@‘él-\%rﬁhﬁst?@cm@eérh Bperationqtfobdigdtio avcordance ydbdhgext is
f 'egf rn the [

stored is s Instruction address register 106. Accordingly, in

e ne @ﬁﬁfé st GRS ISII anb566 shbenrieFipricng In Eigickd aPaRAThOf s
1mdepe)r§ g(?ltl onqlqt fslegrenderi ng request grouF 501 is executed, 15[0115]

Subseq@h}ﬂayprdc@ggﬁginmmeweandparmqwsti@na thegenfering 8reGeseEYIHRaRS t o t he
rendering requests 507 and 508 (in step S55 and ste ggg)m'gher eafter,
a rendefggillttey destaibiedn  plode &t the rerdaringreguest QFQEE% P¥hderi ng
request 509 representi ng "“rendering term ?ti OH"' hens tw Igenderi ng

pr oces sicen wetiers inlihe reodedng sequast reg'ans Gg 2809 1R LESRESYRE cent ral
processing neans 101 in the rendering term nation process (in step S57),
and ter[@lhdk es the process. [0116] As described above, according to

Enmbodi ment 2, the r&nderin reci

t
156 (1) Operation of Central process H§ Tieans 101

The central processing means 101 writes a starting command to a start/end
instruction register 107 (in step S41). Thereafter, the central processing means
executes a required contro! process in accordance with a device control program (in
step $42). Subsequently, when the rendering processing means 104 issues an

20 interruption request, the central processing means 101 interrupts the process of step
S42 and performs a predetermined interruption process (in step $43). That is,ina
period from when the starting command is written to the stari/end instruction register
107 to when the interruption request is issued, the central processing means

performs the control process independently from the rendering processing means

25 104.
[0113]
(2) Operation of Rendering Processing Means 104
Next, the operation of the rendering processing means 104 will be described.

When the starting command is written to the start/end instruction register 107,

30 the rendering processing means 104 performs a rendering request process in
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representing "address change" is provided as a renderin

_ _ _ request
|nstr3ct|on 25address of the instruction address registgr 186 is1ugggtggein
accordance with the request representing "address change". Acc%ifingly by

separ at,glyrqaht@ Wgthrdrrieag iraquestdneiaded imapendering rEALES] T i
I ncl udeg I'n the storage nmeans 118 and provi g?n theﬁrendefﬁiprbr eg;?ns
&géaﬁﬁgmaddr ess

r epr esgpbéifed hydi inssuctivanaridresestared inythegnaiuclinly addess rep!

of the rendering request region 506, the renderi
cor r es gspiEBY). t Adsiening tuattheinstaigtien @dw&dﬁg{sléé% &gg‘é?%gg@ Tjstrygtion

continuously executed. Since a change o n addres [

r eques taddessoepteskating the éeﬁdﬁiﬂ'srfr?ﬁﬁeﬁ;b%qg?t prP&ﬁ?%ﬁo&é%ger{:% E)ngﬁgg; :‘ (r)\? ned
|5nd|e_pendent |y fromthe2 central cErocessi ng means 101, a processing |oad

ppl i edenderingereseiest 202 [frxalitehg neans 101 is not increased. 5[0117]

Furt her nore, when ' SR @ﬂ,g

per f or mi ng @@Pﬁ?ﬂ‘é‘%ﬁt gngOZ’rﬁag% h‘gﬂgﬁg{aﬁ"ﬁggn ng ngﬁ%gts gﬁgg:[r?,rggd 50(;1 i

. . . . ! n e I

?lef}‘g;]eqr;é re |r®gaxkgégﬁ$§%éﬁé@ §5:grag_e neans 118 so that a lim?ed n

% %c t _ S s efficiently used. 10[0118] Furthernore

s e t{ag?,b‘hende_rl ng requests can be divided into a plurality of units so ’
at t urality of units are arranged in the storage neans 118, an

ef {1 ci ent Dhogsany caidsg\ehahbig rocest iieridrmeddnpespatisetly the rendarings

havi ng comon p rons and different portions can be attained, That is

nder i g | EEOKOS Feprederiting "ddrae cHepaet (iarste '
2 684).enfieshoyn e
mefferent portions are separately stored in the storage ‘rgfea%géﬁzqgs Q;];]dt \r/]\ﬁen

the reogyesidfirééLchan xemescan adtieessorarre the reRdRing ©ayes
|t0(r)]rt|ons are |ssueq€??}??oy\ed by the requests of the co n ortioﬁtergintnce
e I engiRicksged Aaxtds stored is sloredimihe IpSINUGLRNA @S%Eﬁg'ggﬁﬂlp ed to be stored

in the storage neans 118 in an intersecti ' '

20" cqueascoriion 11 bt odsd i rorsrs ehBdantems HsSEbrRAaTeey "
ons different romthose of the stat i ' ' ’

Enbodi nindepgndgnt fran th%ﬁﬂ#ﬂﬂ'@s"@ﬂpﬁ@oﬂmﬂp?@ﬂ:"?%&%‘f‘ﬁg@}r’\I gfe gcg? 21? ;ngSEjiospl ay

devi ce according to this enbodinent itself i I m
| . is simlar to that
45spl ay[®dwi ce according to Enbodinent 1. In this enbodi nent, gf s}[ ESI Zt ate

rendering r egﬂggéqde%ly,ur%%aeﬁné ?&'ﬂfggt B%ée%@@@tare performed in response to the
rendering requests 507 and 508 (in step $55 and step S$56), and thereafter, a
rendering termination process is performed in response to the rendering request 508
representing "rendering termination”. Then, the rendering processing means 104
20 issues the interruption request to the central processing means 101 in the rendering
termination process (in step $57), and terminates the process.
[0116]

As described above, according to Embodiment 2, the rendering request

representing "address change” is provided as a rendering request, and the instruction

25 address of the instruction address register 106 is updated in accordance with the

request representing "address change”". Accordingly, by separately arranging

rendering request groups in a pluraiity of regions included in the storage means 118

and providing the rendering request representing "address change" for changing an
address to a leading address of the rendering request region 506, the rendering

30 processes corresponding to the rendering requests separately located can be
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condition, and an exanple in which renderin [

' g processi ng neans 104
repeatedly performs the same rendering process in acco?dance with the
rendering repeat 30condition will be described. [0120] Fig. 15 is. a

di agr agyidditishpbidtaited eSingplaechuingeftamaddress framthe: k yestderi
- ol SNeanne red
request region 121 stored in the state display device acco din% i dering
Pgﬁﬁeri ng

Enbodi reiibn 3296 th e pereizeing requestiregion 549 earbln PEAOANEE INaspel
reques'gagm is stored in the rendering request rg i 0 3-%1 in s age means
ilﬁgi r B?ﬁbmihegdé"i‘”* pdecassing weaes 10402 Preeassiision %@Hﬁ%ﬁ}i %&%??ﬁt%lng

ction 60la, a rendering function instruction (inmage) 601
r ender ipnopesaingemepperlOn s Not6FeASesk e 10601c, a render | ﬁ]g-rgnzge Poalér?ri ght

coordi nate 601d, a rendering repeat condition 60 [ [
: _ le, and a renderin
&ddres§0BI7]f . [0122] When an instruction for rendering i mage data ?slrggﬁed

I n accordance with the rendering. f L.on i ' i FERIO® i

;’igd; ?zfegf i Eh‘{ﬁg@"?‘é%‘e“g}?? q Buw%igr%ﬁ#ee?lgglr?ﬁ%%ﬁgtgg@i?endué st o¥ gggéﬁnelggg 118
SRR MO S e e
cont ent""%’f"‘:l?ﬁéﬁEl fheen%@ r e# @g? QQIJI:]:% Isl[J) gégﬁ% ::Hzlitggor?glr? .c} Zorfial;egi s?:gg;gﬁr:netaengsis’glr;rﬁatllzgg

i ncl udeig 'Ffﬂ:é E”%&tre di spl devi [ [
ki _ pl ay device according to Enbodinent 3 of th
pr esent |nvenri}| on. Fig. 16 shows the content of the rendering data steor ed

'd1 t he [b@{@l}eri ng result region 122 as a result of execution of
_ _ ( t he
1ender| ng request shown in Fig. 15. For sake of a visual descri&ti n, a
Ba

S et Lgaggitgﬁﬁzr@[s){)ﬁ!izﬁri@éeaﬂmahdeéng requeste e9i baidigded fo 2RIUrAY L of the
units so that the plurality of units are arranged in the storage means 118, an efficient
program configuration for displaying a plurality of screens having common portions
and different portions can be attained. That s, rendering requests of the common

15 portions and rendering requests of the different portions are separately stored in the
storage means 118, and when the requests are to be executed, the rendering
requests of the different portions are issued followed by the requests of the common
portions.  Since the rendering requests of the common portions are not required to
be stored in the storage means 118 in an intersecting manner, a size of the rendering

20 request region 121 can be reduced.

[0119]
Embodiment 3

In Embodiment 3, portions different from those of the state display device
according to Embodiment 1 will be mainly described. A configuration of a state
25 display device according fo this embodiment itself is similar to that of the state display
device according io Embodiment 1.
in this embodiment, a single rendering request includes a rendering repeat
condition, and an example in which rendering processing means 104 repeatedly
performs the same rendering process in accordance with the rendering repeat

30 condition will be described.
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The rendering processing nmeans 104 repeatedly renders the im [
accordance with the rendering repeat conditign 60le. Here, a g:sga\t/\/ge?gzt Ihg
i mage data 602 is repeatedly rendered in a horizontal direction within a
render jomeojange 701 is shown as an exanple. 30[0125] Fig. 17 is a
diagramillustrating a size of the inmage data 602 and size of the
rendering rRigod5794.diggape|lustiaiing:ge exemple obsantepts, &, 8@”?@ Nasi ze of
the image data 602 in a vertical 5Sdirection when the |mage data is rendered
i n t he réndgring equestiegian $2h stored i ﬁ@ﬁPt%S%g@VWeﬁ%Og‘gﬂgg%rresponds to
a size of the image data 602.in hori zontal direction when the inage data
i s r endmmiediment Bof|the oreseit yMERLO8cr een 125. [0128] 10A rendering width

955 corresponds to a si f . | ' [
& reoti on aREaM ndiae s erarges saperad O Sortin iy FHRCRREARR. .
125. [012,9]_'nﬁ1r.en eri nﬁp%ﬁrilgg}i?-g% corresponds to a size of the rendering

range 769!C h'8 Ste\ASF ection when the rendering range is rendered

in the H id crystal screen 125. In this exa [ [
| _ n 125. npl e, the rendering height 9
and théblﬂ@ge hei ght 951 coincide with each other. [0130] Fig. %8 isga >°

diagramil | l’l’?ﬁarr@hh@ﬂrﬁtf uégg:’gfsm@rﬂctﬁ@@@atr@ﬁdefrmy starting inseuctiong®0 tatea 20602

in the rendering res Ion 122 performed by rendering processi ng neans

é?gsiegt%%\dsﬁné RuridiBn Sh&thtidhgPhage)BUib; @ renderin-nengeugberdafteontdinater t he
10 601c, a rendering-range lower-right coordinate 601d, a rendering repeat condition

601e, and a rendering image address 60_1f.

[0122]

When an instruction for rendering image data is issued in accordance with the

rendering function instruction (image) 601b, an address of image data 602 to be
15 rendered included in a storage means 118 is stored in the rendering image address

601f. Furthermore, a repeat condition for repeatediy rendering the same image data

is stored in the rendering repeat condition 601e.

[0123]

Fig. 16 is a diagram illustrating content of the rendered data included in a
20 rendering result region 122 included in the state display device according to
Embodiment 3 of the present invention. Fig. 16 shows the content of the rendering
data stored in the rendering result region 122 as a result of execution of the rendering
request shown in Fig. 15. For sake of a visual description, a screen image 305 is
displayed in a liquid crystal screen 125 instead of the rendering data.
25 [0124]
The rendering processing means 104 repeatedly renders the image data 602 in
accordance with the rendering repeat condition 601e. Here, a case where the image
data 602 is repeatedly rendered in a horizontal direction within a rendering range 701
is shown as an example.

30 [0125]
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i nvention in detail. As shown in Fig. 18, the imge data 602 i

gray rectangul ar regions 961 and 981, and a Igrge gray rel:'?gln;SFerma”
region arranged beneath the small 25gray rectangul ar regions 961 _and 981
Fur t her nor efigi 17iis aafigramdillusmatingha sizepefithe imege deér692 Ped R$IF O on the
i ndi vi dual rectangul ar regions. Hereinafter, content of the repetitive
processenddringrangded@ii bed in addition to the correspondence relationship
with an address included in the storage neans 118. [0131] 30(1) Address
Assi gn§d128) in Storage Means 118 In the storage neans 118, addresses

whi ch i ' i ' '

b 15 e R el gt
) S o ne . : ; ' '

55135 s S o S oo i e, o o

screen 1 corresponds to the small est address in the renderin
: _ : result
reglon[9§§?](1” 2) Hereinafter, |um nous points toward the riggt si de of

the liquid g{qyiﬁrt?g'ei WitfF 852 $gﬁeg|l9c?]rg]€§l%°£'§izb‘bf@ﬁéli@?géf&afarﬁmmm a eorlzontab

result regi e ascen 10order. (1. When a | um nance poi nt

comes tcﬁretscngn Wr%ﬁggeﬁ@aga%a@é id fedkistiindtheniaicatrysial eereeh2B5. t he next

address 1S ass | um nance point | ocated '

. . at a leftnmost end in a row
[ m’redlet 23] beneath the processed row by one |um nance point. (1.

4) Thereaft'er, |lum nance points of one row fromleft to right_correspond to

AT’ldSaddr esses A fentBfing Widierdsucoresspandsdgiacsiza ppifiererderiag canas Q1 81 Her .
0133] (2) Repeat Range in Horizontal Direction Next, a hori z?

r ender i psizoptd direttiohwhearttie remderinghigageis rendared dn MEiqYIhEHs ﬁr\]}?%llﬁﬁ"
20( 2. 1)12R5ender| ng of rectangular region 961
[0129]

A rendering height 956 corresponds to a size of the rendering range 701 in the
15 vertical direction when the rendering range is rendered in the liquid crystal screen
125. In this example, the rendering height 956 and the image height 951 coincide
with each other.

[0130]

Fig. 18 is a diagram illustrating a process of repeatedly writing the image data
20 602 in the rendering result region 122 performed by rendering processing means 104
included in the state display device according to Embodiment 3 of the present
invention in detail.
As shown in Fig. 18, the image data 602 includes small gray rectangular
regions 961 and 981, and a large gray rectangular region arranged beneath the small
25 gray rectanguiar regions 961 and 981. Furthermore, it is assumed that the repetitive

process is performed on the individual rectangular regions.

Hereinafter, content of the repetitive process will be described in addition to the
correspondence relationship with an address included in the storage means 118.

[0131]
30 (1) Address Assignation in Storage Means 118
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The rendering processing neans 104 repeatedly wites rendering data used to
di splay the rectangul ar region 961 into the rendering result region 122. An
address of a witing destination is incremented in an ascending order. By
this, in the thi@trege ysdra 118; mednesses, which dwreases B anepeeandid oper f or ned
fromleft to right. Furthernore, 25the rendering processi ng @ﬁan .104
i ncr engpy asdigveditdihesendéring eesuii region 3t i R romespPndeacg e @HANSYPHr der in

course of the repetitive rendering, and interrupts the repefiti enderi ng
when abptwddri the adfdressas and biminpds &auﬁ%%ﬂ@%w@ﬁewé{%égfeﬁpnoﬁ%’ﬁf%éspondi ng
to a right-end portion of the rendering range 701. This is because, since,

anong tescrilvkdl kelews i ncl uded in the storage means 118, an address fol |l ow ng

30t he address of the right-end portion of the rendering range 701 is
8ssigné@#32) a left- end portion of the rendering range 701, w ong

gnés eft- end portion of the renderin: 1, w ed.

[ 0155) (1o DA Hemrrsrmt e BB Rl o Esta e A P i ng
04_perf Gt j t tangul fon 981

S 1 g sPBERAESE R EEREAg Rieyredent 12,707 819 %L, TR0t e repea

condi {0 el ol i CohRoloNad fle righesias o e kyiguostaisorepreans 104

I nterr e repeti ering when a witing position correspondi ng

to the \wg &4 6 SeIdRISERE ]S thd ferftiesingiresult regies A2Rdi the ascandéng i ght - end
portior?\yosfédtrﬁ%p%ggéﬁderi ng range 701. [0136] (2.3) First Item Common to

fgect angythgr Regions 961 and 981 The rendering processing nmeans 104
interrupts the repetitive rendering perfornmed for each rect angu*ar region
when a (4 B} Wien@Rintinance point spmesi tndhe sightmagiang efdbe dinuld GyPi Agfeen
destinati on exceeds a position corresponding to the cﬁ]ighﬁ- nd p‘%@;j on of
the rentRs, iting nestrapdrasd is assignattiosa LERinAREe BALY l9gated,at @ (IO §HSINS 118
are not ended at the right end of the renderi ﬂgn.range 7{%% but continued to
the | efroneimimediataly benaaibrtbe sracesseddowr by fag (EAINZECE BMet her the position

Conecali oy msasen veitansecpaaR o caSloR i RLFEEL A RRAR 0, 1 Peen
%‘E r 2& ?ggérgg%sb@gﬁ%gégérfﬁgﬁﬁt Shion37 R4fie RREBAding brége hori zontal
[0133]
(2) Repeat Range in Horizontal Direction
Next, a horizontal rendering range of the rendering range 701 will be described.
[0134]
20 (2.1) Rendering of rectangular region 961

The rendering processing means 104 repeatedly writes rendering data used to
display the rectangular region 961 into the rendering result region 122. An address
of a writing destination is incremented in an ascending order. By this, in the liquid
crystal screen 125, rendering is repeatedly performed from left to right. Furthermore,

25 the rendering processing means 104 increments the address of the writing destination
in the ascending order in course of the repetitive rendering, and interrupts the
repetitive rendering when a position of writing of the address exceeds a position
corresponding to a right-end portion of the rendering range 701. This is because,
since, among the addresses included in the storage means 118, an address following

30 the address of the right-end portion of the rendering range 701 is assigned to a left-
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(2.4) Second Item Common to Rectangul ar Regions 961 and 981 Simlarly, the
renderi ng processing neans 104 interrupts the repetitive 25rendering when
the witing position corresponding to the address of the witing

dest i nehd portiorcekitis rangering rangecdit, ewpogdepetitive rendetng iseprfrpiad btheof t he
liquid crystal screen 125. This is because the rendering is not allowed to
be per fepatiite sendesijiggsontededd out of the right end of the liquid crystal
screen 125. Wien a difference between an address obtained at a tinme when
the refffe&8lng is started and the address of the witing destination at

current_tine exceeds_the nu of I nous points in the horizontal
di r ect (%R} ReR eF‘%ﬁ!)Q?RPF QH"% Oﬁ'bgg} eferably interrupted. [0138] (3)

Berti cal " ai TRerPtot WheSRina ity 7 03ins GOl Rdeaor e 075,
3.1 i . ' . .
tai o cORa0VBRieRlaPet BB Eendlar egion 61, | FurtAHRorS 8 T et

row, the F&d&é@rgbﬁaitieﬁ%ﬁ%}é&aﬁw&sreé% g6y aHe aémderihgipockssing ofiedrize

repetitive rendering in a second row. In the exanple shown in Fig. 18, as

denot ed pBYin@frupld M repekitivd/fendering wierpa writingpositenoruirespandingr te thee
rectangul ar region 961 is to be rendered is obtai ned. Specifically, an

addr essyritihgaadtireés sgcateistthegidsitionafortgsponding to the sightagd partionegfithe 961 i s
increrrenteg until the address is shifted fromthe position at 15t he

1i0ef t - enengherinig amgef7Qlhe rendering range 701 in the vertical direction by an
anount corresponding to the image height 951. As a result of the increnent
of the[038]i ng destination address, when the address is larger than an

address _corresponding to a |lower-rjght end ti f the rendering range
701, i#(2i39 First E@Wfﬂi Gemmasie Rﬁ@amplla?ﬁ{;glons 861 a’ﬁggﬁﬁi on exceeds the

e g, " hd Spadaing persnd teans Toh FERIHRING E5&RRE BnddARG"S 104
performed for each rectangular region when a writing position corresponding to an

15 address of a writing destination exceeds a position corresponding to the right-end
portion of the rendering range 701. The addresses included in the storage means
118 are not ended at the right end of the rendering range 701 but continued to the left
end thereof. Therefore, a determination as to whether the position corresponding to
the right-end portion of the rendering range 701 has been exceeded may be

20 determined using a surplus obtained by dividing a value of an address by a total
number of luminous points in the horizontal direction, for example.
[0137]
(2.4) Second ltem Common to Rectangular Regions 961 and 981

Similarly, the rendering processing means 104 interrupts the repetitive

25 rendering when the writing position corresponding to the address of the writing
destination exceeds a position corresponding to a right-end portion of the liquid
crystal screen 125. This is because the rendering is not allowed to be performed on
regions located out of the right end of the liquid crystal screen 125. Whena

difference between an address obtained at a time when the rendering is started and
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[0140] (3.2) Rendering of Rectangular Region 981 Th [
processing nmeans 104 repeatedly renders ?he rect angul ar rgg{ggdgghng
simlarly to the case of the rectangular region 961. That is, after the
25i mag il dreBO2f te WWRag estivaticenatesueerit ime exgasdsrtbeynumber ©f KEPINPYAL al
direction, a repetitive rendering position in a second rowis cul at ed
In t he peiaeT thestiuriaontal difegtion, ghe aspefitivetrsacess isPrafarahly rﬂ'ﬁ?k’“@@l- a '
position in the second row where the rectangular region 981 is to be
;gg?g;gﬂ?ﬁ? ?2ta|negélFuthernDre, as with the repeat condition of the

_ egi on , the rendering processing neans 104 3
r epet i {3)VBepetitier Raggewrevedical PreePTosi ti on co?responding tg ?Lgr&ﬁptfn;he

destinati on address exceeds .the positijon rr L g '

énd port onngct._taqv@ndélwaﬁgﬁd“?%g% g Ao G B Rt e TOtabA ever
angul ar. gions 961 and 981 5Simlarly, the renderin [

104 i ntdéslc[l'B?‘i the repetitive rendering when the witi nggpg;io'??gfll N9 feans

corresg géng to the witing destination address exceeds a it
: osition
corres @E ]ng to the I ower-end portion of the |iquid crystaIO screen 125.

This i &ff Lhigr Regiptosy | owed to be perf d '
ge]}/f)nds(ﬁlﬁ@%?%?v%ﬁ@ncf%a?h%u?{ und crystal screen 1F2)5. 26?8148? Ir:?glogg S
ownchart Add: s (rhdd8ath 0P RASpEatealy temRierapit ihei hagizoptal direaliopEYa or med

by the rendering processing neans 104 included in the state display device

cor di gt fow, B Rstideritg Frobéssing niserset4 caloelatasom posigpioh Hie @pstiy
‘zq:]own in Fig. 19 will be described. 15[0143] (Step S100}1) rénd\;?ﬁg

pr ocessighdefRg s abeéont aows i therelanplg shovdd Signth ag quga;trgtf RY aNAIFMict i on
e e egl oL e i o3 4 AT Bhch 51002
, ve
rendered is obtained. Specifically, an address of a writing destination of the
rectangular region 961 is incremented until the address is shified from the position at
16 the left-end portion of the rendering range 701 in the vertical direction by an amount
corresponding to the image height 951. As a result of the increment of the writing
destination address, when the address is larger than an address corresponding to a
lower-right end portion of the rendering range 701, it is determined that the writing
position exceeds the rendering range 701. Accordingly, the rendering processing
20 means 104 interrupts the repetitive rendering.
[0140]
(3.2) Rendering of Rectangular Region 981
The rendering processing means 104 repeatedly renders the rectangular
region 981 similarly to the case of the rectangular region 961. That s, after the
25 image data 602 is repeatedly rendered in a first row in the horizontal direction, a
repetitive rendering position in a second row is calculated. In the example shown in
Fig. 18, as denoted by an arrow mark 991, a position in the second row where the
rectangular region 981 is to be rendered is obtained. Furthermore, as with the
repeat condition of the rectangular region 961, the rendering processing means 104

30 interrupts the repetitive rendering when a writing position corresponding to the writing
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rendering is continued or not in accordance with th [

er _ ( _ e rendering repeat
condition 60le using the criterion described with reference tg Fig. 18.
When the repetitive rendering is to be continued, theggrocess proceeds to

step SHAOGAHMN RRfre¥deRcédts thenwssitidnvenrpending taghe sightlayer
teschPrHeR
process proceeds to step S1006. [0145] (Step smog) The rendering 9 the
procesgf {tHe m@ﬁng@ang;@vow ates an address which is included in the
storage neans 118 and which corresponds to a position in which the
lr:iegderlgmrm?gllza o(gte persflgggad ESi ng the nethod described with reference to
. . e The_ rendey | rQcessi ng nmeans 104 determ ne
o el 2ol 980 X

}Alge}t Eglr(i.gza&em@ftr?em?nendeiétr?ﬁﬁgtﬁrﬁgeg'%“;(t)l . s calculated in step S1003
N, | range s | el ' |
St e cnce { STaf. Vi Tk A P GRRBo PREnS, SAdule el e Rlue ST £ 1006,
not i ncl ude .he process t : i ’
E (r) 2 c \(/avf Is' ?‘e]%eri?ﬁggf?ghe E‘@ﬁ'ﬁg]p%é&o@pc%ﬁ%bégﬂ 8%811 ﬁé{ﬁ% gﬁﬁ@%%“g?ﬁ%ﬁagg?%@mans
. N i - ] . J | e :
mggstja@efﬂ%a&q%?\ gt e B g e ter ng
”i‘?ﬁg hé ﬁ%ﬁ?{ Kot alIERes it bepdormetiandeyions r equest i
Eﬂe add@;. Ee%&%fg%égl T e rgenderi ng procesg:’i ng nmeans IéLE!(§;4mﬁ'?ermqnat esI "
e rengs o'npqpﬁrl&ﬁ@rséﬂd bOiHealquiptystdiabreenmasie description of the
procedure oi e repetitive rendering described above, it is assunmed that
,che reﬁgt‘;@] ve rendering is perfornmed in the horizontal and verti cal
I recti'ons.” However, the sanme process nmay be perforned 20when. the
\r/gfte;f L;: ve Rg oy isngflowchnant fllustrating a patgdurref dhe repetiive FORMRTNY and
performed by the rendering processing means 104 included in the state display
device according to Embodiment 3 of the present invention. Hereinafter, steps
shown in Fig. 19 will be described.

15 [0143]
(Step S1001)

The rendering processing means 104 starts a rendering process when a
starting instruction is written to the start/end instruction register 107.
[0144]
20 (Step $1002)

The rendering processing means 104 determines whether the repetitive
rendering is continued or not in accordance with the rendering repeat condition 601e
using the criterion described with reference to Fig. 18. When the repetitive rendering
is to be continued, the process proceeds to step S1003 whereas when the repetitive

25 rendering is to be terminated, the process proceeds to step $1006.
[0145]

(Step S1003)
The rendering processing means 104 calculates an address which is included

in the storage means 118 and which corresponds to a position in which the rendering

30 is to be performed using the method described with reference to Fig. 18.
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directions. [0149] As described above, since the rendering processing neans
104 repeatedly renders the i mage data 602 while increnmenting the witing
destination address in an 25ascendi ng order in accordance with the

render jgygg]epeat condition 60le, the rendering processing means 104

operat es i ndependently fromthe central processing neans 101 while

per f or ($tep S1004)epetitive rendering. Accordingly, a |load applied to the
central processing neans 101 can be reduced. ,FurtRerm) e, this is

pr ef er abl e The rendaring progessing meanss16et dgtermiiason gtihﬁ{:ghq H%S'Jﬁ?ﬂrber of
rendering requests can be 30reduced

) .. [015 .. FBurt her nor i mage is
r epeat eafrespending e thevaddygss gajeaated in %pq %‘LOQ?, ﬁén?l’s'd?%?rhg% %W%P@g by
providing snall image data in adyvance., B | Sen e t
Bender iragpe 40 ¢ WSS ﬁscr'(tz%ﬁ‘P’ba%%%’@@e‘Hm\‘Af%ﬁFe@&%ﬁgﬁﬂelsgc%'t h*\ﬁlg@tlg@)d;ﬁd ére the
Spattern is rendered | i,ne er] ff1LCl dRNeairh8¢o pr ocess
can be MePrRESS Pr @ﬁ%c%yto step *@pghébar;g’rhg% [ﬁ%gh@gﬁ%%ﬁf]ﬁ processi ng nmeans
104 interr t | 1] ' en the witing destination
addr es?%%gﬁhggﬁmmhéﬁgmﬁ %ﬁbggégnﬁyé?#se%%ldghmexceeds the position
corres%y} ng to the right end of the rendering range 701 or the liquid
crystal*”scr'een 125, the rendering processing neans 104 can appropriately
perforrrs{ ng@gt itive rendering. [0152] Furthernore, the rendering
processing nmeans 104 interrupts the repetitive 15rendering when the witing
fdgestination m@%ﬁaérihg?\pfocéedirignneans 404 vaies neratesingidptasin wigddmes posi ti on
corresponding to the Tower end of the rendering range 701 or the liquid
cryst al crsspondiigRo thé positioddn whichpthecrendering irstenike pedoraed.appPlopri at el y
performthe repetitive rendering. [01531) 20Note that it i s.PregerabI e that,
when t hexanepldethermgngening pricagsingansans 404 writes color value specifled by a

rendering request in the address.

(Step $1006)
15 The rendering processing means 104 ferminates the rendering process.

[0148]

Note that, in the description of the procedure of the repetitive rendering
described above, it is assumed that the repetitive rendering is performed in the
horizontal and vertical directions. However, the same process may be performed

20 when the repetitive rendering is performed in only one of the horizontal and vertical

directions.

[0149]

As described above, since the rendering processing means 104 repeatedly
renders the image data 602 while incrementing the writing destination address in an
25 ascending order in accordance with the rendering repeat condition 601e, the
rendering processing means 104 operates independently from the central processing
means 101 while performing the repetitive rendering. Accordingly, a load applied to
the central processing means 101 can be reduced. Furthermore, this is preferable in

terms of save of the storage region since the number of rendering requests can be

30 reduced.
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increments the witing destination address included in the storage neans
118 in the ascending order, while the witing destination address has not
reached an address corresponding to the upper-left end portion of the
render j01%0f ange 701, the rendering processing neans 104 does not perform
witing. If the witing is perforned before 25 the witin g%sjti nation
addr ess r edetriiserninre athérimageds repeatedlyi ragde@d: srethab paratiesn gr ket i on of
the rendering range 701, an image is rendered an r_si.de pr. & left side
rel at i formes simply by QEVIFIGY SHIR]EMAZE dqtei%aﬁvmdmﬁ}'%'“cet e numbier

tjgb EFLSEP%&%&@ c}%?éilét%s%rﬁ% Fefbucer e capal B e Gheatpc o @
B 0. chatiam s eRusisd b EhoETl, Rcbly SR RRdRRG ot BE 0 orent

5such as _a hutton in a liquid crystal screen 125 included in a liquid
crystafmafoél Hay unit 123 will be described. [0155] Fig. 20 is a diagram
iIIustp%féﬁg a button configured by repeatedly rendering inage data in a
renderthg range 1101 in the state display device according to 10 Enbodi nent

4 of the pregRAbmhdreCiHe %deﬁhgpré’éés%hfgﬂmeansamrfmeerms thenepstitivg

rendering data stored I1n a rendering result region 122, and shows a screen
i mage OieHrgPivAEe the Writih? dektinatibreagdreas irmtudsehiniibé storape avearis {1k
rendering data for sake of a visual description. As shown in Fig. 20, a

19r adat ieqBeéd@tie pduitidn correspantingetchtivel night @ndaifdhe 1owtesinggiange [ 03HrdAed i s
repeatedly rendered around the button "button" in the rendering range 1101
i ncl uddiduidrerysial sereenrd 25pthgeregdsring pro¢rssingineans 04 an IRTERHEY achi eved
such that the button "button" is surrounded by gradational franme instead of
a si nplperformghe[repaliveTent@fiMGr | y, by repeatedly rendering i mage data

i ncl udi n? two colors around the button "button", a visual effect is

achi evéddT®lch that the button "button" is surrounded by shadow.

T I ugrs, e l&rderiig BhoBSssiy iedNs ot ikl therepebiigy =

15 rendering when the writing destination address included in the storage means 118
exceeds the position corresponding to the lower end of the rendering range 701 or
the liquid crystal screen 125, the rendering processing means 104 can appropriately
perform the repetitive rendering.

[0153]

20 Note that it is preferable that, when the rendering processing means 104
increments the writing destination address included in the storage means 118 in the
ascending order, while the writing destination address has not reached an address
corresponding to the upper-left end portion of the rendering range 701, the rendering
processing means 104 does not perform writing.  If the writing is performed before

25 the writing destination address reaches the address corresponding to the upper-left
end portion of the rendering range 701, an image is rendered an upper side or a left
side relative fo the rendering range 701.

[0154]
Embodiment 4
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251 n Enbodi ment 5, portions different fromthe state display device of
Enbodinent 1 will be nmainly described. The configuration of a state display
device of this enbodinment is the same as that described in Enbodj mnent 1.

In this enbhadiriBodimen 4eagmtien diffengnirfearm dhe state gispla deviee ACeX| & Png
process froma position on inmage data by shifting_ the m&g& dat a. byfa

sur pl UEmAiaEnEt Wity beinvaidiyrdesedbed c obcenfiguationaha state; abﬁsp".creeq t

coordi nates of the rendering range by the w dih and the height of the inmage
dat a wHié ebnbodénsent isdle spoesag that f Embqdieelbids di agrans illustrating
content of data stored in a renderi

s';] ate displ Whﬁeﬁlﬂb@dwr@ﬂgéawié&gﬂg%ﬁéu '%tg o&%%pﬁ%{ié&és%gf b@ﬂ@gﬂ%ﬂowe%
in Fig. 21(a), the. i | dl i
Boans sueh 58 svatan okt Ry Sel et 425 Mol i1 foid Ainthsolag ualtr 2ge

801 includes,a rendering start instruction 80l1la, a rendering function
instrué?gdWﬁPﬁﬁ&§@“§ﬁ¢plus) 801b, a rendering-range upper-left coordinate
801c, %gﬁﬁgdering-range | ower -ri ght coordi nate 801d, a rendering repeat
condi ti Ole, and a rendering i mage address 8011. [0160] 15When an

i nstructiongfolar; | ; Stise b unnfigatedoby sepeatediy venderng
accordance \l/:mf 'f?otlﬁe%d(fﬁé%%grr' M\l%&f lﬁ%‘t lon i nstrgct ion (inmage surplus) 801b, an

addresi gbeimﬁ'l dab g faPgBel10¢ e eneestatd bispldysdévice aceaiding tohe st or age
means T I's stored in the rendering i mage address 801f. Furthernore, a

fepeat EApedia 4 stheprésentimentienet Fig.\20 shevdean syampig ef eaentRige data
I's shifted using the surplus is 20stored in the rendering repeat condition
80le. [8A8&lingtgta Rblen)inshremsletiogtesult sigiema22 cabehoNs aCLLN VP in a

rendering result region 122 in response to. th nderi,ng r t hown
i n Fi g.305ldisplayed irthealiquid cerstalsatresdzd i@t%ﬁfﬁ{%éﬁnf’ﬁﬁ%ggﬁeﬁﬂ F%Q%Pf}st al
screen 125 instead of the rendering 25data for sake of a visual

descri pa visual degcsipiidig to Fig. 21, a procedure of rendering

As shown in Fig. 20, a gradation image which is an image having a color

15 gradually lightened is repeatedly rendered around the button "button" in the rendering
range 1101 included in the screen image 305. In this way, a visual effect is achieved

such that the button "button” is surrounded by gradational frame instead of a simple

line.

[0156]
20 Similarly, by repeatedly rendering image data including two colors around the

button "button”, a visual effect is achieved such that the button "button" is surrounded
by shadow. Furthermore, a visual effect such as shiny highlight can be achieved.
j0157]

Embodiment 5

25 In Embodiment 5, portions different from the state display device of
Embodiment 1 will be mainly described. The configuration of a state display device
of this embodiment is the same as that described in Embodiment 1.
In this embodiment, an example of operations of performing a rendering

process from a position on image data by shifting the image data by a surplus
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the image data using the surplus will be described in step (1) to step (5)
hereinafter. [0162] (1) As with the operation of Enbodi nent 1 shown in Fig.
2, rendering processing nmeans 104 obtains a rendering request in
accor dgpgati by diviting daek sostdinate valuamat thei upnerdeft roerdinaiee 86theegi ster 106
and perforns a rendering process in response to the rendgri ng request. The
r ender yargigringorange by theavisthlang thetheight afiie innage datrWilRRESECTIEE. i n
accordance with the address stored in the instruction address register 106.
[0163] [®158] The rendering processing neans 104 determ nes that the image

data is to b dered usi . l.us in thi ' S

accr dance tig RIiNausendErRg LIRS PR L erErpah D ERFRTRS) "son.
0164 3) . Th i . [ .

nor o] Fedudst 1e@PBr EAANEaB A TR S en o S S SR AN B of ot o

(hereinafter r?f errﬁd to as an "X coordinate") at an upper-left coordinate
of a ré'ﬂﬁi@ﬁ%?@ Fﬁ'ﬁ& %10 represented by the rendering-range upper-|eft

coor di nat e g\g%gxugpﬁg@_ﬁt@ﬁfthé REnddmEerdakst @3fon 11 Mclsdetria sttvagl

coordi nate coordi nat'e of the rendering range 610 is "0",

the sur ' b idiehgofoordi nate by a value "2" of the w dth
of the ’ﬁ%@?%&@%%% rgggra@sent ed as follows: Md(X) = 0. [0165] (4)

The regg%g ng processing nmeans 104 cal cul ates a surplus (hereinafter
referred to] as "Md(Y)") by dividing a vertical coordinate (hereinafter
fef erred toThae randdring rsgliesa8e’l inandesha remdering sart ingoicioRaUE a0 t he
rendering range 610 represented by 20t he rendering-range up er-I%Lt

coor di naheeli furlation instiugtion dimagesunpiuge 8§abaa 6© _erpq[g—l@nggitfnp@rﬂ Y
coordinate at the upper-left coordinate of the re %glringr rgn e 610 s "0",
the surqondinete 8301w lepdearing-dange lqveerdéﬂéﬂ&Pﬁ'éﬁ"éatB;}f dy 2/1§RIGFNY [P ght of
the inmage data 602 is represented as foll ows:. Mod(Y) = 0. [0166] 25(5) The
r ender i conditiorcd@ e, mpdreEgTgleliog ‘magﬁlgi@?ssa%ﬁhe upper |eft coordinate of

the rendering range 610, pixel data at a position shifted rightward by the
sur pl udOAB@l X) and shifted downward by the surplus Md(Y) from an

fhder s dat SVAPORNERECRN b ITErROTTEee el Y5ng e PAPIRIRIEUEILY e e
I mage data 602 0Nt HRORddIG fURGBH MEHERSH (im8bE surplus) 801b, an address
of image data 602 to be rendered which is included in the storage means 118 is
stored in the rendering image address 801f. Furthermore, a repeat condition for
performing repetitive rendering while the image data is shified using the surplus is

20 stored in the rendering repeat condition 801e.

[0161]
Fig. 21(b) shows content of the rendering data stored in a rendering result

region 122 in response to the rendering request 801 shown in Fig. 21(a). Here, a

screen image 305 is displayed in the liquid crystal screen 125 instead of the rendering
25 data for sake of a visual description. Referring to Fig. 21, a procedure of rendering

the image data using the surplus will be described in step (1) to step (5) hereinafter.

[0162]

(1) As with the operation of Embodiment 1 shown in Fig. 2, rendering processing

means 104 obtains a rendering request in accordance with an address stored in an

30 instruction address register 106 and performs a rendering process in response to the
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coordinate of the rendering range 610 to the |lower-right coordinate of the
rendering range 610. [0167] Note that the surpluses Md(X) and Md(Y) of

all coordinates included in the 5rendering range 610 may be cal cul ated, and
i n eachemderingerequestdi Taeaendpting prmalnabnaamg%pbﬁm i/hew@rldﬁéngpper -left
pi xel data of the inage data 602 rightward by the surplus Nbd(%) aqd
downwarequsst 80d iR acperganse with thaaddpessystepdipdbe Ingiistipn Reldiesssregistehe
renderi ng perfornmed as descri bed above are shown in Fig. 1021(b). Here,

si nce ﬁﬂg-surplus of the X coordinate and the surplus of the Y coordinate
are "0" Egﬂd a size of the rendering range 610 is equal to a size of the

i mage &gl 602, the inage data 602 is displayed in the rendering range 610

' dat XD ErcerhiPtpredsind bliaad tosiudtafihies MR the thageuaRgsiglay Lo ant s
state qéﬁ@ér@ﬁi%ﬁydzgggﬁﬁﬁg fndfh@r&ﬂegﬁgggéé@%tin 2cebrdante RiBSBRIrehA¥GRY | ON.

As shown in renderin uest 802 Is stored I n the rendering

requestfu,gcg%inqﬂsﬁ;&éioinm,ﬁggegg@@gegm\bans 118. 20[ 0170] The rendering
u

request inc es a rendering start instruction 802a, a rendering

functi gmmeé4struction (imge surplus) 802b, a rendering-range upper-|eft
coordi nat e '802c, a rendering-range |lower-right coordi nate 802d, a rendering
r epeat (8PTiee rémierd@deocesying meamsetldncalculatps @eunpiss(heraihaftaniedarred to

When an instruction for rendering image data using a surplus is issued in
18c cor dascMou (X)) biraividinger hoidzdnialaiosdinaisstherrinatter ref tosag pnaX) 802b, an
address of the inmage data 602 which is included in the storage ans 118 is

st or ed conrdinatel)saicy upReTHal geortiortesy sepderipg rangs FHP é?prﬁ_s?’étﬁ’g_ Y 186ndi tion
{he SurpRETIErangs RpAEt RRORTAIB ARG Bybith ot i (masi SesB 0L o ISP Fig. -
2 o el ho Wl nd SRR T IEE A MR 5L
e ST B okt R BLGly b5 B a2
2 5 Simafe i BBE T Moot Teh e chpRpeqiat« using the surpl us wl
[0165]
(4) The rendering processing means 104 calculates a surplus (hereinafter referred to
as "Mod(Y)") by dividing a vertical coordinate (hereinafter referred to as a "Y
coordinate") at the upper-left coordinate of the rendering range 610 represented by
20 the rendering-range upper-lefi coordinate 801c¢ by a height of the image data 602.
Here, since the Y coordinate at the upper-left coordinate of the rendering range 610 is
0" the surplus obtained by dividing the coordinate by a value of the height of the
image data 602 is represented as follows: Mod(Y) = 0.
[0166]
25 (5) The rendering processing means 104 displays, at the upper left coordinate of the
rendering range 610, pixel data at a position shifted rightward by the surplus Mod(X)
and shifted downward by the surplus Mod(Y) from an upper-left pixel data of the
image data 602 first, and subsequently, renders data rightward and downward from

the upper-left pixel data of the image data 602 onto positions from the upper-left
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[0173] 10(1) As with the operation of Enbodinent 1 shown in Fig. 2, the
renderi ng processi ng neans 104 obtains a rendering request in accordance

with an address stored in an instruction address register 106 apd. performnms
a r endépprtingtecy dke renderiaggange 6116 tefie %eﬂg?ﬁgopﬁgfe@@tqf t"l%ef}%ﬁ &r i ng
processi ng neans 104 obtains the rendering request 802 in accordance with
the adé@R@8049o0red in the instruction address register 15106. [0174] (2)
The reg@ﬁ{f’ ng processing nmeans 104 determ nes that the inmage data is to be
render di ng a surplus in this rendering process in accordance with the

rendor i ng pRBL LRI SR Ber Mod QR AR R RReRingiE ddcinbipd MNETS, 0 o
gecoor %.f,‘@%ﬁ-@%@@ d*'l%éy el dalGRtcd! BAd Qﬁ?ﬁ‘of SROQIdrdmated) gﬁ(eTaQta

presente ere i ng-range upper-left coordinate 802c by the width

of the oib'f@rﬁgr%l ﬁ?tsﬁif@&jzthé'l%ﬁer-léﬁ PHRI AR of heamabBalata 602 riantwarbesy thef t

coordi nate he rendering range 710 is 25"1", the surplus obtained by

di vi di RersIle MEIKY hRaidewpward bylthe suAsluo Mdd(¥) wiaytide disptayedi mage data 602
is represented as follows: Md(X) = 1. [0176] (4) The rendering processing
means I@#68jal cul ates a surplus "Md(Y)" by dividing a Y coordi nate
at the upper-left coordinate of the rendering range 710 represented by

30t he rendeResgks afithe nepgdering petfonned asweserigep abeve areshewyit Figk t he i mage
data 602. Here, since the Y coordinate at the uRper-I eft _coqrdinate of the
1Wender i2i¢b). arigreysioce the surplushef thgrhroaardiatapddng puhive Gf&l‘} he coordi nate
by a value "4" of the height of the innge dat Q2 is represented as

{1 | owgoorkigipare "B a9 Spestde fenderiRantn o 1hrs catal Fep sea (12

di splays, at, th pper. left, co i.nate, of th ri 71 i xel
dat & aimaoBsEts Pof Birimeen B RPAdT BBiErdndut T Bebge g ‘Uhade
domm&%a?‘ﬁ?t he surplus Md(Y) froman upper-left pixel data of the inage

data 6 st, and subsequently, renders data rightward and downward from
t he upﬁgﬁé]eft pi xel data of the inmage data 602 onto positions fromthe

upper -
156 Fig. 22 is a diagram illustrating other contents of data to be stored in the

rendering request region 121 included in the state display device according to
Embodiment 5 of the present invention.

As shown in Fig. 22(a), a rendering request 802 is stored in the rendering

request region 121 in the storage means 118.
20 [0170]

The rendering request 802 includes a rendering start instruction 802a, a
rendering function instruction (image surplus) 802b, a rendering-range upper-left
coordinate 802c, a rendering-range lower-right coordinate 802d, a rendering repeat
condition 802e, and a rendering image address 802f.

25 [0171]}

When an instruction for rendering image data using a surplus is issued in
accordance with the rendering function instruction (image surplus) 802b, an address
of the image data 602 which is inciuded in the storage means 118 is stored in the

rendering image address 802f. Furthermore, a repeat condition for performing
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10coordi nate of the rendering range 710 to the | ower-right coordinate of
the rendering range 710. Here, a pixel data cones to the right end of the
i mage data 602 before comng to the right end of the rendering range 710,
and i nregetitive asederirandbile the imagadatads spiftedossirgthe surplusgs SR 18  dat a
at the left end of the inmage data 602. That is, when comng to the right
end of renderingagecabeendiigno@2eoning to the right end of 15the rendering
range, the rendering is performed starting fromthe Ieft end of the inmage
dat a WHEH@ds when coning to a | ower end of the inmge data before coming to

o Cooel RIS R A e BB AR R R 1
BoF cul traiin V2rahira SRy BhE R R eS BOF SHEPRT FIbf 22007 HERB 83, DO
al ¢ . . _ |
p1 xe QQ}%@@%%@%&W%@&ﬂf}ﬁeh%dg?%téi%ﬁééw?zs irg R APETthBYehdsrirggr pl us

Mod( X) e’ surpl us may be displayed. [0179]
25Res ulyhp, Rr shlk8 df aVAGE ¥ sEdpidie M‘éﬁir@oﬁfﬁgil 2P proreslipnof ienderigg 22(b) .

| . .
Here, since a surplus of the X coordinate is , a surplus of the Y

coor di @ finage data uging thdsupluewiiibe bescribeddnistep (Brigsteti(p)itereigatiér.t o t he
size of the Tnmage data 602, the inmage data 602 is displayed in the

render fd73jange 710 in a mrror-reversed state. [0180] Fig. 23

i ncludes diagranms illustrating content of another data stored in the
10ender i(hpAs adthl theropgratiorieZEmbotinent 1 shawe isFige &, thesiendering preeessidor di ng
to Enbodi nent 5 of the present invention. Here, a screen i ?ecfi%gan

di spl ayeeans19#ebiainga derdgringreqpesbiraccopsdancesyitinanaderessss
rendering data for sake of a visual 5descriptjian. As shawn in Fig. .23,
render ilmérucél@neayidge%msie%@f? apd P@E’Eﬂ”@& g qudﬁgng s imbale r?%?ﬂﬂ??tgtortéﬁi on
those GPMESNA Grasidbr | P FEBEE0 TSI Bsb co A oA ey 5
ngfgft{éﬁﬁéw .‘ﬁ’?’q%@m%leﬁ' ﬂ} Hﬁag%dcfrg\% F?Oréﬁ M RYEl AP adiess rtGbfer
15 106.
[0174]
(2) The rendering processing means 104 determines that the image data is to be
rendered using a surplus in this rendering process in accordance with the rendering
function instruction (image surplus) 802b.
20 [0175]
(3) The rendering processing means 104 calculates a surplus "Mod(X)" by.dividing an
X coordinate at an upper-left coordinate of a rendering range 710 represented by the
rendering-range upper-ieft coordinate 802¢ by the width of the image data 602.
Here, since the X coordinate at the upper-left coordinate of the rendering range 710 is
25 "1", the surplus obtained by dividing the coordinate by a value "2" of the width of the
image data 602 is represented as follows: Mod(X) = 1.
[0176]
(4) The rendering processing means 104 calculates a surplus "Mod(Y)" by dividing a
Y coordinate at the upper-left coordinate of the rendering range 710 represented by

30 the rendering-range upper-left coordinate 802¢ by the height of the image data 602.
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right coordinate 901d, and a rendering image address 901f are shown. The
rendering requests 902 to 905 are simlarly configured. [0182] 15The
rendering request 902 includes a rendering-range upper-|eft coordinate
902c, #Mdransiace g Yaugedihatseat-the gipperdsst chordinateobine rendedng engs { HY'S nage

address 902f. [0183] The rendering request 903 incl ude nder i ng-range
S 8 ggr - I“e‘gtthe eurp(:mmabtairmmb)ﬁdivicﬁng eeordnata Y@ Yalue F"}"?‘i’fg}ﬁ? ?@Hﬂ'& gﬁf ﬁ%ﬁ g

: , and a rendering inage address 903f . 184] The rendering request 904
inc 11 uddmageskaéa PR is mesqﬁséﬁlfehwod}ﬂeﬂbgh%é- 904c, a
rendering-range | ower-right coordi nate 904d, and a rendering imge address
259041.[0 85] The rendering request 905 includes renderinggrangg

upper -1 eft coordi nate 905 | NQ- - L '
R ol b R e DO 68 s 2
r espondENEEFng %qg‘reea?@f?%%l Hrgganég??ﬁaﬂraé%a gﬂ;&%@lﬁ%gy mgﬂpz)ﬁn?gogep (1)

10 ot BuePYiEs BRANER by MRS Subghal ndapyy OsA DgpaieagAReIpRIA of ed | n

respon ara ren ng requests is the sanme as the operations

descri et W ddia %ﬁ?‘ﬂrﬁf‘ﬁﬁd 2UBs&h@ntly2retitiérd datef righitwart and dotynwand fioher ef or e,
only operdtions of the rendering process perforned in response to each of

t he r enggipparleapiRal dath!df the iniase dataedD2 pOtbNsitials fore the wpper-Ief
processi ng neans 104 cal cul ates a surplus Mdd(X) by dividing an X

ﬁPOV di nedodinbtenst thpprenderirid ranmer o it tbedtb\_fvar-righbmql'd'@ai%tﬁbféleg'fmde@ﬂﬂ esent ed
y the 10rendering-range upper-left coordinate 901c by a W dégzgffi mage
a efor

data 603anged18. Here, a pixel data comes to the right end of the im%/nge dat e
coming to the right end of the rendering range 710, and in this case, rendering is
further performed starting from pixel data at the left end of the image data 602. That
is, when coming to the right end of the image data before coming to the right end of

15 the rendering range, the rendering is performed starting from the left end of the image
data whereas when coming to a lower end of the image data before coming o a lower

end of the rendering range, the rendering is performed starting from an upper end of

the image data.

[0178]
20 Note that surpluses Mod(X) and Mod(Y) of all coordinates included in the

rendering range 710 may be calculated, and in each of the coordinates, pixel data
obtained by shifting pixe! data at the upper left of the image data 602 rightward by the
surplus Mod(X) and downward by the surplus Mod(Y) may be displayed.
[0179]

25 Results of the rendering by the above operations are shown in Fig. 22(b).
Here, since a surplus of the X coordinate is "1", a surplus of the Y coordinate is "0",
and the size of the rendering range 710 is equal fo the size of the image data 602, the

image data 602 is displayed in the rendering range 710 in a mirror-reversed state.

[0180]
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surplus Md(Y) by dividing a Y coordinate at the upper-left coordinate of
the rendering range 911 represented by the rendering-range upper-|eft

coordi nate 901c by a height of the inmage data 603. Here, since the X
coordinate ﬁb.t@%matbgfa&m@nmﬂam@ eontent bbamethdedatagtomega thal is "o
and the Y coordinate is "0", the surpluses obtained by 15dividing the

coor di fa{c%rih?/gésmafegioﬁ 822 dfcludied i therstate display deyisedocardo3i9 s represent ed
as follows: d(X) = 0 and Md(Y) = 0. Then, the rend j}sn roc ss['bng nmeans
104 di Epibmydiment 5 ohthapresent ven rdﬁﬂ@b@&ﬂfe@mn%%gé d ?Yﬁﬁe 11,

pi xel data at a position shifted rightward from pixel . dat t.h pper

| ef t ofiquiderystakgereen 428 63shown W@ﬁtgg‘i‘ g W@ngxaga %cfagﬁ?ﬂ&ﬁ eJc;&"aé‘ovmwar d
fromthe pixel data 20at the upper left of the inmage data 603 by the

Bur pl udesgidton. = 0 first, and subsequently, renders data until comng to a

| ower -right coordina t he render] r ; dering
processi ng ﬁﬁéﬁ?wfdﬂ%eé%%’ulrﬁ?%%"rég %ﬁﬁs%@(%gg/é %#’\%?ﬂ d%%\tgbéﬁhgeﬁ@
25coor di nat? at. an l,ipper-l eft coordinate of a rendering range 912

r epr es &AYRFLEG9IPAL 2lender i ng- range upper-1eft coordinate 902c by the width
of 'ma?@ ?ﬁta 603 and a surplus Mdd(Y) by dividing a Y coordinate at the
upper - } coordi nate of the rendering range 912 represented by the

rendering-r §igge [ feRflesf 001 AiaBal @atd @Refiguratiba similatto thése bbthenage dat a
603. Here, sincet e%( coordinate at the upper-left 30coordi nate of the

1r0§nder iraﬁ%éﬁgﬂl%_q%ﬂe%té 01 8hd 80d shoenYindigs.dd hand 22srespectively  ddeweveleln

obtai ned by dividing the coordinate by the value "8" of the width of the

i mage DBy & repderiaprings updrdett cnsrdinate 991 c-a seadRIINGEANGE IGWE™ Then,
the rendering processing nmeans 104 displays, at_the upﬁer Ietl'ﬁ'n coordi nate
of t he righndesidigate0dd, 8ad a reindering imageaddressiAt &e sAPWhed 'PPght ward from
pi xel data at the upper left of the 5image data 603 by the surplus Md(X) =
0 and senhferny dmuests 902 o BDE gee pindarly, IOHt®G-he upper left of the image
data 603 by the surplus Mdd(Y) = 0 first, and subsequently, renders

i nfor ma[ﬂl'lﬁé] until coming to a lower right coordinate of the rendering range

oo ( ) by diesengero s S0R4RT0ES BBl e AR EpERI gL Pl ue
| e .
Coor af fii2s. G0SBIRIRa s BrE gior sabRAEIeRR, B ARABeHRp Rhag LGS,

di vi di Y coordinate at the upper-left coordinate of the rendering range
913 rep ented by the rendering-range upper-left coordi nate 903c by the
15hei g 1@5 the i mage data 603. Here, since the X coordinate at the

upper - | 'ef Loordinate of the rendering range 913 is "12" and the Y

coordinate Ifyq Fé'naehhﬁ rS4GESt GDBSInekitak enddringdianigel upperfieft coordinatat e by the
val ue "8" of tef1e w dth of the imge data 603 is represented as foll ows:

%@d( X) g‘oéc,aenfédaléﬁﬁy)raﬁ?@loﬂmmhttdmerdiea@eeoam apdat esienng inags agdgress
Isplays, at the upper left coordinate of the
903f.

[0184]
The rendering request 904 includes rendering-range upper-ieft coordinate

904c, a rendering-range lower-right coordinate 904d, and a rendering image address

25 904f,
[0185]

The rendering request 905 includes rendering-range upper-left coordinate

005¢, a rendering-range lower-right coordinate 905d, and a rendering image address

905f.
30 [0186]
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20rendering range 913, pixel data at a position shifted rightward from

pi xel data at the upper left of the inage data 603 by the surplus Md(X) =
4 and shifted downward fromthe pixel data at the upper left of the image
data 603 byrifafrify fPFigs 28P8 pYocedue bf renderingoidbe yvage Al USIPG o glus
information until comng to a |ower right coordinate of ) . Ehe1

r ender pagofaédn .@g@oneég@amra(iw)oﬁaedemm@qu%tSpwﬂiﬁé‘F?&j'bﬁédﬂ§ SR

cal cul ates a surplus Md(X) by obtained dividing an X cpordi nate 1faotathe
upper - teétepSpheiaimaferof Nate el the rRNdeINGProTesS %?J?Q%féf&# B SE5HOST

rendering-range upper-left coordinate 904c of the rendefi e 04 by
the wi pturality of rmr@qaggtsaﬁ@%S%@Ppﬂ%@em%O%‘?%ﬁcﬁ@ﬁa8“9{%%318@?‘8‘?ng ay

di h - 1 di f i ;
Bapr osémFas. Byt PLRTBATERG hothd sty o1 BEPAPRAT & BEARACDAMR. 1o g

of the imge dafa 603. Here. since,t i deRgibelef t
coor di RE@EESSPaTREMES I SPTRATISEIR S 1§qpér§%rmmhtﬁﬁg{\¥m?ordi hate is " 4"
t he sur&#ﬁes obtai ned by dividing the coordinate by the value "8" of the
width & e image data 603 is 5represented as follows: Md(X) = 0 an)hd
Mod(Y) 7 4 i i galciiatetea sarpl@iMbidtX) by dividing antke
upper I((l.}fhgg%ﬁg?rwgﬂgrg%gﬁ%gq%eﬁﬁng range 914, pixel data at a position
shi fteq:ofaircﬂﬁéfé@%ga Q@Brﬁéﬁ%oﬂﬁhé{eﬁfaii‘mdeﬁngrra:h@ f1bfeprasenteddy that a 603
by the surplus ( = 0 and shifted downward by the surplus Md(Y) = 4,
'l?f'd rer}ggqéri thngeC@mpetdet eodrdinateroiicti a adthdifizage dsta B2 angritier i ng

Or ange 4 ﬁt?1015331] (5) The rendering processi g_l?erreans_ 104 ?ﬁ{?&ul tes a
sur pl u%d}pﬂgmowqdjy\diﬂﬂm al coordioats atthe uppesiefuepridinaie o CHPREPS of a
rendering range 915 represented by the renderi %ang,e Eqrjg {-éeft iaht
coor di nahge 33 aepresehtedibyitie ndenagsanas 4PEeB! o4dipg @“u Y RO by
dividing a Y coordinate at the upper-left coqrdinate of the r i range
915 r epofdberimagdeidata 683 r cHats.isinge Biggh 099&5’@?513@#5‘% HBP%ﬁ"ﬁﬁtcémS@g%{ebé}gt he
hei ght of the image data 603, re, Since the X.¢ [
upper - | tsetreodering Frnge $t1 €nl F‘Eﬁ&'@‘? iYSrﬁ?qfé'HSEe §1 -?‘Qégﬁhi‘?\%&?‘ﬁﬁ%\? by
coordinate is "0", the surpluses,qnbtaj VAP RV di nate by the
1@l ue "dividing thecaprdingtepy H@? I%ﬁiﬁ%iﬁ%ﬁﬁ@h%éﬂ?@%?é@?@% as foll ows:
Mod(X) = 0 an d = 4. . r iDg PTRERSHeNBNnIS 104
di spl ay@Pr%?eﬂqﬁgbaﬁgg'qusr'efMEQ@gr di nadeﬂggﬁphegr egggri ng rgnge 15, pi xel
data at a positl ' gh PLysidistat df te tdielenippeangef t of
t he inaa@cgﬁ?'ggéﬁ%a@‘{;ll{’%gggl%%l’ hﬁ%ﬁ%@ 6 and shifted downvard :‘éomthe
pi xel d t t henhtwag frofiepixebO2talat thé epper jefief thed(Y) =
4 25fir ﬁﬁ Fg%ed %S%éggﬁgﬁ{tﬁh,sﬂ%%eﬂ i nfor ma?i on until comng to a | ower
ri ght Cﬁﬁégé H?%Pe(ﬁ by bife S@pesy Mag(X)pa geariléhifted deghward from the pixelgdadar i bed
above, since e rendering processing neans 104 repeatedly renders inmage
ggta Whiz} fhd (SESETIBIbT 1M iMdde detaBOS bhyntitel siplisded s P firtnand cendi ng

order 1 n accordance with a rendering repeat condition, the rendering
pr ocesskBsedRly, Ehdersdatanatihtemingitepe inwertighticosripale efdhe rehdgli i essi ng
means 101 while the repetitive rendering is perforned. Accordingly, a |oad
appl i edramgd B¢l.central processing neans 101 can be reduced. Furthernore,

t he nunber of rendering requests can be reduced which is preferable in
terms of0t88le of a storage region.

(2) The rendering processing means 104 calculates a surplus Mod(X) by dividing an X

25 coordinate at an upper-left coordinate of a rendering range 912 represented by the
rendering-range upper-left coordinate 902c by the width of image data 603 and a
surplus Mod(Y) by dividing a 'Y coordinate at the upper-left coordinate of the rendering
range 912 represented by the rendering-range upper-left coordinate 902¢ by the
height of the image data 603. Here, since the X coordinate at the upper-left

30 coordinate of the rendering range 912 is "8" and the Y coordinate is "0", the surpluses
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5[ 0193] Furthernore, by perform ng the renderin i
_ re, _ g process starting f
upper portion of image data obtained by shifting Pmage dat a byI sgrplrlcj);negn
obt ai ned by dividing coordinate values at an upper-left coordinate of a
ir rergggr gg%g{%gﬁ? gp,}ﬂiﬁ% m&%@g@nﬁée biyehe aluef "8t loé thenwigith @hthe Impage qiaiﬁsﬁ%ér t he
e extracted and 10di spl ayed and various ren '
can bejeipfesaried adtfoiovisn tMod(X) 5@ andtdadCom@r e’dhﬂﬁ‘-tthedeﬁ‘g%é{gr;ﬁe%o;elsisﬁz

rendering process is perf d, th [ [
educeghromingments AQhvishiavs, ot i yoRRT heopEiRARGIhBra e tezhdBe <" "¢
i nproved. [0194] 15Enbodi ment 6 Fi % 24th a.bloc rﬁ r I hdstiStdating a
Ij :JFS](F;][ :51 >?ﬂgpr)llxel datftacé &??ﬂl%sﬂgﬁj fightnarg, feem Hixel Erfbg{iﬁ %el%{Beél fkIj'ﬁeﬂ”'gt ate

y device o odi t h ' ' as;
?ﬁ?\g{: Igﬁagg rﬁ:@rﬁt@%bﬁéﬁtg}a&%&@ﬁ] %iog%gcﬁ %&ﬂ%ﬁgo%g\g?gfi I ne e?élr)l(gggé tﬁg

| st er a ' ' [

a sol | @t 4imip trrisﬁféhwm@%%i@ g s B kB endering

( | st.er . . reai ' i
*Funct RSP UR DL ORI B ing 1o ok e or i e Pl e a

rendering,r reg on 121 25Qh [ [
£ JEB er configurations are the sane as th
of Enbdﬁﬁqr%ﬁ%&]%{@escrl bed above, and only main portions are shown int FiO;fa

cos [odFBOL ool et L Seser e abore: e cenirs process,ng, mears

L (3) The rendering processing means 104 calculates a s.urpluse Rnoedr(i(;]gy rd?vcilclijiﬁatanr)?gl on
coordinate at an upper-left coordinate of a rendering range 913 represented by the
rendering-range upper-left coordinate 903c by the width of image data 603 and a
surplus Mod(Y) by dividing a ¥ coordinate at the upper-left coordinate of the rendering
range 913 represented by the rendering-range upper-left coordinate 903¢ by the

15 height of the image data 603. Here, since the X coordinate at the upper-left
coordinate of the rendering range 913 is "12" and the Y coordinate is "0", the
surpluses obtained by dividing the coordinate by the value "8" of the width of the
image data 603 is represented as follows: Mod(X) = 4 and Mod(Y) =0. Then, the
rendering processing means 104 displays, at the upper left coordinate of the

20 rendering range 913, pixel data at a position shifted rightward from pixel data at the
upper left of the image data 603 by the surplus Mod(X) = 4 and shifted downward
from the pixel data at the upper left of the image data 603 by the surplus Mod(Y) = 0
first, and subsequently, renders information until coming to a lower right coordinate of
the rendering range 913.

25 [0190]
(4) The rendering processing means 104 calculates a surplus Mod(X) by obtained
dividing an X coordinate at the upper-left coordinate of a rendering range 914
represented by the rendering-range upper-left coordinate 904c of the rendering
request 904 by the width of image data 603 and a surplus Mod(Y) obtained by

30 dividing a Y coordinate at the upper-left coordinate of the rendering range 914
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However, in Enbodi nent 6, central processin [ [

, ( 6, _ g neans 101 wites renderin

;eque;ts regarding various rendering functions to the line rendering °
unction register 112b, the square frame rendering function register 113b

the Sofd feSEHiBHDY RBFERASING- el upperdeit soerdinate 904arhy thadeighicd th :
. . ) @
function register 115b. 5Wen a rendering request corres&Pnding to gggrgpg
]

the fupghh@datcG03! ererd, sinseithe dhcoardirate of therpnay-iel coptdingle Brdering

functions perfornms rendering in accordance with th
[ 0196] rendering rangd&idrisi'hg)' and the X captdiorfe is rd' Ff@mg@:ﬁ?nd%ﬁéﬁ%‘@rﬁﬁ%&gsﬁbt

required to be issued 10thr h th i

17 pr dossiog toaonsiys tgmgng‘r’v%meéwﬁ@ﬁ%%%ﬁa& E i s 8BRREES T 0%0%) The
_ ay devices accordjpg_to E digent, 1 E | 6 are

Bopl | caemosented a8 BPHs. JUACKE i e METERa. 5 Tefeot BRE Ao

conditioner,_and in ddi t,i on, | I ' o ¢

\S/ﬁ[l ![ ogf\j\%‘[‘@@!ﬂf geaamj"@gﬁ%m%% f@%g‘?%ggﬁ%rg@\grc-%ggﬁpgﬂae? fﬂgﬁﬁesfeﬂ;}ﬂ eeﬁ an ggwer

. _ 0 n V - . . . !

%Eeéﬁf@&g@@@q&a@ 8Pt RS P e et St ol I ot

10, 0 e PRy 98BI Mo - gt teArmen by chasries

I nstrugh adglr £58 drfiers LR cohfifig 36 arlbwendghinsdordinatesofr thgirenderin

I nt errupém factor register, 1099r ender i nggaddr ess regi stglr,enﬁ’o grlgérglderi ng

g{_’oces§laﬁge§m4g, 111 interpreter, 112 line rendering circuit, 113 square
frame reéndering circuit, 114 solid square rendering circuit, 115 imge

renderifpgogj rcuit, 116 rendering range limtation storage uni t 116a

requ i i . : , , .
T e e 0 s RS
eqsdrcomnteshatoppe o Sl LR A T
0 marn naesnien o bl o R IOTH BeodifBR 005 12
tender koot ucdiiiier Rftnadtiel for U RER PN ritte
Punct | ofengeyHIS ToReRterlinn by T et e PGB LR e b e e By e mat e,
30le 11 qu"lghp (')fc tif’mréel%%ge data 603. Here, since the X coordinate at the u(i:])per—leftor nate

coordinate of the rendering range 915 is "16" and the Y coordinate is "0", the

surpluses obtained by dividing the coordinate by the value "8" of the width of the
20 image data 603 is represented as follows: Mod(X) = 0 and Mod(Y) =4. Then, the

rendering processing means 104 displays, at the upper left coordinate of the

rendering range 915, pixel data at a position shifted rightward from pixel data at the

upper left of the image data 603 by the surplus Mod(X) = 0 and shifted downward

from the pixel data at the upper left of the image data 603 by the surplus Mod(Y) = 4

25 first, and subsequently, renders information until coming to a lower right coordinate of

the rendering range 915.

[0192]

As described above, since the rendering processing means 104 repeatedly
renders image data while incrementing writing destination addresses in an ascending

30 order in accordance with a rendering repeat condition, the rendering processing
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301f rendering color, 303A rendering request, 305 screen inmage, 401 square
frame, 402 solid square, 403 |line, 404 rectangular region, 501 and 506
rendering request group, 502 to 505 rendering request, 507 to 509 rendering
r equesinediftl1 04 oale bpeate dulependesidy flomethecantigl prapessing maans 181 WhWe eoic
10r enderi ng range upper-left coordi nate, 601d rendeana range |l.ower-right
coor di i eepeilive remtating ingpariopued. c dsaptdingly. aloed anpigd o ﬂbegp address,

602 i nage data, 603 i mtage data, 610 rendering ragnge 01 render.i.ng range,
710 r epdecessing megos 190 candriegdusgdy eEHEE?{m‘gr@lg‘E? BH‘E&%’F"{ Ay" d%F‘k‘a
i nstruction, 801c rendering-range r-left coordi nate :
render ifﬂ@Uﬁ?%ﬁgénlb@v@ﬂUF?‘ng"%'éﬂH?tj?g 9%&@%%1‘?3&%&%%%0?%%%? ‘Londi ti on,

801f rendering i mage address, 802 rendering request, 802a rendering start
ifnst rud®19¥, 802c rendering-range upper-1eft coordinate, 802d

renderi ng-ran | ower 1o i : §ti f pdi tion,
802f r enger ?Hgﬁfﬂﬁ%%e’ Qé!d’r%zfs%&'ﬂ%ff"ep%hg%?“ﬁg??“ree%ﬁgg#'ﬁgéwrgg#ﬁi ng-r ange
upper - | ef ' fol sstaimdidiat e, 901f

r gﬁder iW@?@g@%ﬁ%ﬁe@%ﬂ%gﬁ@fggg?@gaggghée)s ,FSU Ogécgsr ender i % range

upper - !ﬂiﬁin%’&fo%i@%ﬁ@val@@@ﬁt BRNPPET-Rt covtdmateovba rendiTingrangdibyea widtB02f
rendering I mage address, 903 rendering request, 903c rendering-range

upper - | 8id a HeRionBiecimYe3datac poeions of thnigeagedete-cangbe exvactedr@nde, 903f
rendering 1 mage address, 904 rendering request, 904c rendering-range

Hpper - | mEplagedadt vatisus férdbringrptecessps catgbe periermedsy Algaindbisc@shat e, 904f
rendering i mage address, 905 rendering request, 905c renderi nﬂiéda@%%
upper - 1 whén comparathwith 0G5S whertea ling Tendaing PIREess ISPRTYIBGd (PTNPEH 51
rendering i mage address, 911 rendering range, 912 rendering.range 3

r ender i ofgendening caltulations eanhg regdHged, %aﬁ?‘&ﬁﬁ'@ﬂﬁfnﬁﬁ%ﬁ{ﬁfg ,°q é'%%“?'?%’e?di‘%

hei ght, 952 inmage wi dth, 955 rendering wi dth, 956 rendering height, 961

r ect angRnogess ﬁé@ibédmpg‘?\@darrow mar k, 981 rectangul ar region, 991 arrow
mark, 1101 rendering range, 112b line rendering function register, 113b
squar e 084k rendering function register, 114b solid square rendering
functi OE register, 115b image rendering function register CLAIMS [Caim1l]
Mstate mt@gfra?mo%vi ce conprising: a liquid crystal display unit; and 5a

render . n0. IS8T 34 08 b MNFRIBENAATH TuSkR! Gha SRR BRbleldviost] spl ay od

insaidligq ay uni erein sald rendering generation unit

i ncl udeg. &, GRtbEmBb@RRHt NI UNit, a
The state display device of Embodiment 6 has a configuration the same as that
described in Embodiment 1, and additionally includes a line rendering function
20 register 112b, a square frame rendering function register 113b, a solid square
rendering function register 114b, and an image rendering function register 113b.
These registers are collectively referred to as "function registers".

Furthermore, storage means 118 does not include a rendering request region

121.

25 Other configurations are the same as those of Embodiment 1 described above,
and only main portions are shown in Fig. 24.

[0195]

in Embodiment 1 described above, the central processing means 101

individually writes rendering requests to the rendering request region 121.
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rendering processing unit, first storage nmeans, and second storage neans,
said first storage neans is readable and witable by both said central
10processing unit and said rendering processing unit, said second storage

means is repgalEr ANEMMOdirABhES ertail procesdingimeans 60t vditerenderingnd

readabl e by said liquid crystal display unit, said central ,roces_s,é ng unit
i nt er pr@juesi egardingvesioas dengering funotipremicathe linggendeting BHEICHOR reQBEEt or age
means to store a rendering request obtained in accorq_@nce 15with a result
of t he 1¢3echeisouaresfriamerrendering funmtispdgegistay 9Pt thenIFRAaER "M T8t i on
address regi ster which stores an instruction addres S§ I ng as an address
of sai funciiodaegisterrddbesnd the Faags ERNASER f'alﬂ@'%‘e‘i’elgfﬁi?r% Series of a

renderi ng execution process includin . pr.ocess [ r ek i d
Bender i ng r ¥Whessa renqsrng reques) ‘EPrf‘?srng%ﬂ%otP% ?ﬁhﬁg%cﬁf@c%glrsg%rség 20wi th
said instruction address, a | ridgti§ and a col or
of a | WAlleouS GHIEFPOBF NG HIH %rtggié6%&%@#%%’?%@&?@?%@%& ?énderi ng
request is renderjn ' guest, a process of storing the

coor di R&FRr eﬁﬂﬁ‘%@ﬁSﬁégﬂﬁihﬁﬁﬁkgs the result of the calculation in said
second ﬁi age neans, and a process of updating said instruction address,
253aid[ %@id crystal display unit allows | um nous points of the liquid

crystal 10 ARASKMEIEBrOMmetibdiheFerRittingiehlestis st reduieddodacisbued st or ed
in said second storage neans, said rendering processing unit includes a

1 ar t/ qRehd Sthéls%riaga HESS118, andl sdvosdinglysam /Q procesg lasshiegading the
Instructing start of said rendering execution process and an interruption

factor rpRgEAkEbroveissicantbey melugedlact or of an interruption issued to said
central processing unit, and said rendering processing unit starts a
procesqoi@7pccordance with the rendering request stored in said first

T i o ass o o DB 1 EraRgE P DY sance
e e el e S S o SRk GGG Sy = ¢
i8¢ or 1 upiaon. 5 GpPICRIR 10 SlsHAARBT T VO elbab Yelloes Hhich SRyl A7
power-activation state, a power shut-down method, and a device state by an image, a
diagram, text, or the like.
Reference Signs List
[0198]

20 1 state display device, 100 controller, 101 central processing means, 102
main register, 103 command address register, 104 rendering processing means, 105
rendering register, 106  instruction address register, 107 start/end instruction
register, 108 interruption factor register, 109 rendering address register, 110
rendering processing unit, 111  interpreter, 112 line rendering circuit, 113 square

25 frame rendering circuit, 114  solid square rendering circuit, 115 image rendering
circuit, 116 rendering range limitation storage unit, 116a request limitation, 116b
rendering limitation, 117  rendering availability state storage unit, 118 storage
means, 119 display program region, 120 device control program region, 121
rendering request region, 121a rendering request region, 121b  rendering request

30 region, 122 rendering result region, 123 liquid crysta! display unit, 124  display
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unit. 10[C aim2] The state display device of claim1, wherein, when said
interpreted rendering request corresponds to a plurality of types of
rendering term nation requests, said rendering processing unit stores

term nahy QBRI S1 2P i ie%?gétagséreeﬁ heog eng@itldgsthkcaritrodied, B Trtedidsst s i
sai d léll terrugtlo’n %ct@? regi ster. [d ai mg'jg 'Igrnlgstate di s’pl ay glevi CZ IOP

clai m 18l dhi, P08 inyRegRisn grol ) ing si
: rr , ' renderin Righ gf@is] 20dndea0Bngremidecing seqgesin2®3At or
first ren@erlng range limYation vg\jhiciﬂ is a region dis%la%le by saigS :

li qui d SHaetHind! reBLES, BBO Unbhderfifiretfliest graugs 800Ae rrendeling renusash GEAU
rendering redquest is a rendering execution request, when a range requested
by sai gonesdeni nendureg tequest S3iest instrestiontypen B8l edendgring BEICHOR | r st
rendering range limtation, said rendering processing unit termnates said
sender iyie, Soacutipperfefocessinas, 301 elowerfright coardingie, 3@?1%Ier|if‘ﬁghi|° RS
factor representing that rendering is not allowed to be perforned in said
! n: err GDPf oreridmmgr%ai@!gB@SAr repderingrefuest.i30® 1 8eresh ,'mﬁﬁg’ ﬁ“&guég”ﬁﬁ?
interruption to said central processing unit. [C ai [
devi ce fraime;|46i2m golist squiage 408  liRer 404 ?ectanguleém?ég]ﬁ@érgﬁf’gé gtcgsgz ﬁgl %i t
hasaflrst_renderingrangelim’tatio which is i di, e bl e by
f:.l d | |re|1{1qieflnngf>?ﬂuﬁﬁt Qﬁob'B:j g2 &?1595ar|'8"a?r|"§q f%&&%@a || aejﬂel 3"9 vari abl e
presentin et her rendering, i.s.al | owed. . ' '
r ender ireguesing@l | ir%\%[tngofﬁﬂusgh 6§18a§8\‘6‘ﬁﬁ’é'5§5@2ﬁ"g9e|{"fr?ﬁ gg@&é@c}%ﬁleﬁdfelr |r ?1::]
request is a renderi '
10 a rendering ra%g%rdpr}) r—(?é(f? Sgcglldcl)nnate, 601d rendering range lower-right coordinate,
601e rendering repeat condition, 601f rendering image address, 602 image data,
603 image data, 610 rendering range, 701 rendering range, 710 rendering
range, 801 rendering request, 801a rendering start instruction, 801c  rendering-
range upper-left coordinate, 801d  rendering-range lower-right coordinate, 801e
15 rendering repeat condition, 801f rendering image address, 802 rendering request,
802a rendering start instruction, 802c  rendering-range upper-left coordinate, 802d
rendering-range lower-right coordinate, 802e rendering repeat condition, 802f
rendering image address, 901 rendering request, 901c rendering-range upper-left
coordinate, 901d rendering-range lower-right coordinate, 901f rendering image
20 address, 902 rendering request, 902¢  rendering-range upper-left coordinate, 802d
rendering-range lower-right coordinate, 902f rendering image address, 903
rendering request, 903c rendering-range upper-left coordinate, 903d  rendering-
range lower-right coordinate, @03f rendering image address, 904 rendering
request, 904c rendering-range upper-left coordinate, 904d rendering-range lower-
25 right coordinate, 904f rendering image address, 905 rendering request, 905¢
rendering-range upper-left coordinate, 905d rendering-range lower-right coordinate,
005f rendering image address, 911 rendering range, 912 rendering range, 913
rendering range, 914 rendering range, 915 rendering range, 951 image height,

952 image width, 955 rendering width, 956 rendering height, 961 rectangular

57



request, said rendering processing unit initializes said first rendering
availability variable before cal cul ati ng coordi nates of the | um nous points
assenbly of the liquid crystal, determ nes, every tinme each of the

coor di pat. t Wi poi boquigtrow pweirk] 11081 cal cul at ed,
whet heFe%{'ﬁ'i éjc;lor ﬁﬁate ?g'g?;llcloﬂu Ea?g?ﬁnar;rg?igﬁh rst rendering range
limtation.: i Pfi ' n¥tHedistes andbf i re fraher i ng

avai | a[‘)‘% I rvﬁ\jgppéabﬁ;ﬁ)mre"ﬁ@?étrﬁ{ég’nggger m ne thzt t he Sc?ggrgi nate is included
| n sai fedddritly AREAAT lepgstonnaab Issitacuare remtéringduneinnycbister 118hder i ng
avai labiTity~variable Temains as the initial state 15after calculating all
the cophdieabmferty fuhetidniragistes points of the liquid crystal, said
rendering processing unit term nates said rendering execution process,
stores a first out-of- renderi ng-range factor representing that
rendering is not allowed to be performed in said interruption factor
register as a termnation factor, and issues an interruption to 20said
central processing unit. [Claim5] The state display device of any one of
claiml to claim4, wherein said rendering processing unit stores, when
said interpreted rendering request is a rendering range specifying request,
a specified range as a second 25rendering range limtation, and in a case
where said interpreted rendering request is a rendering execution request,
when a range requested by said rendering execution request does not
intersect with said second rendering range limtation,
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said rendering processing unit term nates said rendering execution process,
stores a second out-of-rendering-range factor representing that rendering
is not allowed to be perfornmed in said interruption factor register as a
term nation factor, and issues an i@QLAM8ption to said central processing
unit. 5[Claim6] The state display device of any one of claim1l to claim4,
mherein;b"nqlsaid rendering processing unit stores, when said interpreted
rendering request is a rendering range specifying request, a specified
range as a gestateddisplaydevicg coampyesMd:ni t ati on, 10said rendering processing
unit has second rendering availability variable representing whether
rendering i 8 liguichoryatal dispéaypenit @ed i n said second rendering range

limtation, in a case where said i.nterpreted ' el ;
Benderi ng eRdeNdeRg pegerdion L%Fi"&'“?@ H&E?H’iﬁs Slsg’%gfseé‘?ﬂgnﬁﬁﬁée%?’%‘???é? i zes
sai d second render.i Incg a]vai | gbility variable before cal cul ati ng coordi nates
of | unis@thb@uid sryatal HSRBNMNE of 17 quid crystal, determine, every time each

f th di nat f t ] Rgall frebedki tad |

O i at oo! WREERSA et BRBIAELAE chides a cbfallroteching ek @ °
imitali - : e q der

onas: |EBpEbg Pllacdtfhallini, BistRiGEgE HhoaRs ddtiecenteioags medm el e | 0

i ncl uded in s%?q ﬁrsfgfo?age IR Reéadabg antivritablel ynbothrsdidwentralai d second
rendering availability variable remains as an initial state after

£¢! cul aﬁﬂo@@sﬂh? driteareostid remdgtinggirotlssihgamitous points of the Iiquid
crystal’, sal endering processing unit 25term nates said rendering

execut i on prf@sscorst stoesgeameans sl readabls and witiehie iy-saith RNGAEor
representing that rendering is not allowed to be performed in said

i nt er r upidcessihganitrandegiasiable ssaidtigrid ersisbAisPEdt WM. and i ssues an
interruption to said central processing unjt. é? ai ra.?I 30The ﬁjtéaﬁoe di spl ay
devi ce of arsaidcentral progessing upit étarprets and executes a display progra

instructs said first storage means to store a rendering request obtained in accordance
15 with a result of the execution,
said rendering processing unit includes an instruction address register which
stores an instruction address serving as an address of said rendering request to be
executed, and performs a series of a rendering execution process including a process
of interpreting said rendering request stored in said first storage means in accordance

20 with said instruction address, a process of calculating a coordinate and a color of a
luminous point of liquid crystal when said interpreted rendering request is a rendering
execution request, a process of storing the coordinate and the color obtained as the
result of the calculation in said second storage means, and a process of updating said
instruction address,

25 said liquid crystal display unit allows luminous points of the liquid crystal to
generate color in accordance with coordinates and colors stored in said second
storage means,

said rendering processing unit includes a start/end instruction register which

stores a starting command for instructing start of said rendering execution process
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wherein, when said interpreted rendering request is said addre i
request, said rendering processing unit setg an address specif?chgsng;?g
address changing request as said instruction address. [Caim®8] 5The state
di spl a&gﬂ%‘ﬁ ifterfptidRaoee reister aihichistoresch &actorrof aminteirapling igsurd i ay
device displays a state of an air conditioner. [ClaimO9] The state display
devi ceghfd cuhirad pocssitigaunit, Bintlo cl ai m 7, wherein said display .device
displays a state of an electrical appliance and 10di ays...a

power - act i v%idcandem@pmsaingmmtrstaﬁ%ﬁ-meﬁ?ﬁ%@t%rﬁl%g‘”@hm%ge a

i tagatin g B AR
O e
oxctut opodprgaa 1B eSE BB REERSeRREER B eI, Foctcs g
st or ed Ingruction gddress @té;feég%?lhgqe?n?méﬁaﬁ fe OR8S arbtetiititey fad®r irequest

stared i ST” ans 1'n-accordance wth an instruction
A e .%‘égj'Bﬁ%}g@@@qﬁt@cﬁﬁ.r{ea@tt{f&q& jdsi8s BPAHRSiuption e sakecsrited prawsding

r i g uni't¥calculates, when said interpreted rendering
request, s a renderi ng execution request, a coordinate and a color of a

| um nance point in liquid cr [

_ ystal, and stores the coordinate and
ige coligiqipPspi ned as the result of 25the calculation in second storage
neans ds a result of rendering, sai d rendering processing unit

t er m nat es, THeestatpdidplaytdavivectfastaimehdering request is a renderin

term nation request, the process based on the ?enderi n eques gto es an
i nt errupt i onwliereingwhiem seaid ﬁmemretthreade!ﬂmﬁﬁuaséﬁpgﬁ%?‘?"%@ 3 Bl ﬁy 8f1
interruption to said central processing unit,  and . sal Lquid

cryst al types of sgndering termipation ieqyests.iald r‘?ﬂffeﬁw RIPCERNG Paﬁisg)r%%yst al to

Ironreggg ?ete(;rgalinoa{ti%nl}ggt%?s 8grrtt.=,gp%nrd?r?g? o tihrégrehgg%gtj rhOh&ihd RRRLR Resand storage
15 interruption factor register.
[Claim 3]
The state display device of claim 1 or claim 2,
wherein said rendering processing unit stores a first rendering range limitation
which is a region displayable by said liquid crystal display unit, and
20 in a case where said interpreted rendering request is a rendering execution

request,

when a range requested by said rendering execution request does not intersect

with said first rendering range limitation,
said rendering processing unit terminates said rendering execution process,
25 stores a first out-of-rendering-range factor representing that rendering is not allowed
to be performed in said interruption factor register as a termination factor, and issues
an interruption to said central processing unit.
[Claim 4]

The state display device of claim 1 or claim 2, wherein
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[Aaimll] - A state display device which displays a state of an
air conditioner, conprising: 5a display unit which displays said state on a
screen; a rendering processing unit which perfornms rendering cal cul ation
required fogaigakddelirgppencessing unit s fiegt rerdering wogedimitation whigh iSd( r al
processing unit whi ch outputs a rendering comrand for said re? ti ng

pr oces segign wisplayable by saickliquid crystalalispiay eait anddirslrndsriag ayal agﬁgy age unit

fromwhich data is read by said central pro ' it d._sai i
or Ocessirigbieepreseatig wanlos aCeTna el g Babe BRI IBLCci ng

unit and said rendering processing unit, wherein said rendering conmand i
_ , ring : S
confi glﬁﬁ@‘dﬁe@lﬂzfﬁr{gﬁdﬁ?'t m a conti nuing next renderi nggcomrand

exi sts, an address qf said, next r, ' ' TR

Ricten ro i care whiers Zeld ARSI GRATRN s HYerbfing erbeudae 13!t 1@
roocessin . . d h . .

comandegnEdaraospatetil BincessngUnit, o 1 egi ster to read said rendering

command from sai 9] : . U . a o . - . -
L 95 8€85idUtst rendering availability vari@bRChéfere salcdlatingder i n
calculation in acc':orcgianceI Wi tt sai d ?enderi ng 20command to wi tegr ende?i ng

data r egi ifddssf thdidnfiob. ity inel i i
HifdidsBr thdthnfotiBlpdinty Risked@Iyest the ligaid enystagcr een display to said
storage unit, ancI \Aﬁen a continuing nexﬁérendgri ngvcomrand exi sltos, yWri tes

an address of t hgepemindsseden tirpe eachwithe nosmiinates of tigelumineus poisks of
regi ster, and 25said display unit perforns screen display in_accordance

Y9 th sahd ligaleysrtisiatioulaed, aihettsr|thdicoortinate iginghided Beaiddredf claim 11
wherein sai d display unit includes a full-dot liquid crystal displa ,
devi ce, rendering range limitation, and writes predetermined value to saidfirst ren ernri)g y
availability variable when it is determined that the coordinate is included in said first
rendering range limitation, and
when said first rendering availability variable remains as the initial state
15 after calculating all the coordinates of the luminous points of the liquid crystal, said
rendering processing unit
terminates said rendering execution process, stores a first out-of-
rendering-range factor representing that rendering is not allowed to be performed in

said interruption factor register as a termination factor, and issues an interruption fo
20 said central processing unit.

[Claim 5]
The state display device of any one of claim 1 to claim 4,

wherein said rendering processing unit stores, when said interpreted rendering
request is a rendering range specifying request, a specified range as a second

25 rendering range limitation, and

in a case where said interpreted rendering request is a rendering execution

request,

when a range requested by said rendering execution request does not intersect

with said second rendering range limitation,
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30sai d rendering processing unit wites data representing a |um

position and a | um nous color for said display ulr[:it to saigd stgragguznit as
sai d rendering data, and said display unit emts |light based on the

| um nous pogditlirendering proeessing mmﬁsemilnetessﬁﬁé@iremdﬁiiﬁﬂyewugoﬁ OMREESSng dat a
to display said state on the screen. 5[Caim13] The state display device
of ¢l astorés ascondioutprendsring Tanga acoe FRRSPFOIINGCiRb TR IeHEB 8 BST
information representing an address of inpge data s iy '

ni ¢ " alloaarioBetarioreade sacnTRiOn Boh g aigh e a At ar B e
10direction of said di sgl ay. unit under a SRS ific condition, and a

r ender issyestady inteypationd sgfd ?%rq||9é%‘ée§§é{lga,n‘gnd in accordance with said
Irsender![n icor]'m:md, sai d rendering cal cul ation device starts witing of said
ender [GBIM&A)a for di splaying said i mage data on said display unit from an

addr ess on_ 3heLsb¥Uidis, U8y ke SahF SRR i P15 deily uendRreng 155t ar !

posi tion, writing sald rendering data correspondi ng

to a hori ZOBQ@QP%QH@BFO&%E,&QMQ&&@, WG did fterretedentbingvreduesy

destination ess an anount corresponding to the horizontal w dth of
sl 4| BTG echling eos0 aspetinedirdngeesid sexcpdandeny 20[C ai m
el ud ey o e ~said specific condition
o endarE O ar G T ender ng. processing device o o ¢ 1mae data
10 said rendering processing unit has second rendering availability variable
representing whether rendering is allowed to be performed in said second rendering
range limitation,
in a case where said interpreted rendering request is a rendering execution
request, said rendering processing unit
15 initializes said second rendering availability variable before calculating
coordinates of luminance points assembly of liquid crystal,
determine, every time each of the coordinates of the luminous points of
the liquid crystal is calculated, whether the coordinate is included in said second
rendering range limitation, and writes predetermined value to said second rendering
20 availability variable when it is determined that the coordinate is included in said
second rendering range limitation, and
when said second rendering availability variable remains as an initial
state after calculating all the coordinates of the luminous points of the liquid crystal,
said rendering processing unit
25 terminates said rendering execution process, stores a second out-of-

rendering-range factor representing that rendering is not allowed to be performed in
said interruption factor register as a termination factor, and issues an interruption to
said central processing unit.

[Claim 7]

30 The state display device of any one of claim 1 to claim 6,
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stops repetitive rendering of said i nage data when [

between a result of the increnent of sgid writing destination agdfggge{ﬁnce

said storage unit and an address on said storage unit corresponding to said

rendering sihéfeiposhdn sadanicepated rendeninggeqeesirie aaidraddiess Fhanditd n t he

hori zont al dlrgctlon of said display unit. [Clain1%5 The st at.e di spl ay

?g\r“ ggreqt%es!t,asami léhdaﬂmgd rronessingl Upjisets ar AdBIRESISPSR! 'ie}éid?yu%ﬁé a?dae&ﬁdi tion
ecifying a rendering range in which said inmge 5data is rend

as t hechasging refuesiasi said f1adHCtN afddeesfr i ti ng dest ignat i on address ie:legéi gnd

storage unit, when a rendering position corresponding to the address

exceedfCleita &nd of the side of said rendering range, said rendering

processing device stops repetitive ren |+ C [

B The st afbesiap SeORREe o Y e R TR R BB, Do coe n said
ge uni o _.whi ch .sai el t .4 | L | '

t he address""’lhgr‘?lﬂ(',"“f"1 '%?‘Ia?g C{)e&ﬁ%aé:'ﬁaggg eé;’lla{r?;of‘l%ﬂ %I}?gugﬁgﬁ?ﬁ;gp?ghtsU?Potnh:t

left e e right end of said display unit, and such that a 15pr
_ ( , ocess
repeati {a:\'g'té]t he address is carried bel ow by a rendering unit whgn reachi ng

a position Fr%%?%%}%&l?ﬂdb@icbhﬂarn&% &k do ChimIr ement ed by each

rendering unit t . eright froma left end to a right end, and said
speci fi ¢ copgigréiprdiddisprEsdevicaiplaysma $tate siarcelegtriogl appliangeranty range in

whi ch said inmage 20data is to be rendered, and
10 displays a power-activation state and a power shut-down method using an image, a
graphic, or text.
[Claim 10]
A display method of a display device including a liquid crystal display unit, a
central processing unit, a rendering processing unit, first storage means, and second
15 storage means, wherein
said central processing unit interprets and executes a display program and
stores a rendering request based on a result of the execution in said first storage
means,
said rendering processing unit interprets, when instructed to start a process, a
20 rendering request stored in said first storage means in accordance with an instruction
address which specifies the rendering request to be executed,
said rendering processing unit calculates, when said interpreted rendering
request is a rendering execution request, a coordinate and a color of a luminance
point in liquid crystal, and stores the coordinate and the color obtained as the result of
25 the calculation in second storage means as a result of rendering,
said rendering processing unit terminates, when said interpreted rendering
request is a rendering termination request, the process based on the rendering

request, stores an interruption factor in an interruption factor register, and issues an

interruption to said central processing unit, and
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as a result of the increment of the witing destination address in said
storage unit, when the witing destination address exceeds an address
corresponding to a right end portion of said rendering range, said
rendering psaidéigaidngystaldisplaytupsallaysthet luminousprintsref tae figuiderysiable dat a.
25[C aim17] The state display device of claim13, wherein the address in
sai d sprydupe colons hasediircthesrgnderieg segulhgforad ia said gpeendptorage@ealied such
that the address is increnented by each rendering unit toward the right
from a[Cleim 18hd to a right end of said display unit, and such that a

30 h i i i i
mBL"?iZihLﬁ%?%tesdg%@S& daHce MHIEs ARG B3 LS P tondipre Heiiting! ™ ¢
I_.ncr ement deri it :

P oht _eﬁd,ef aﬁier‘i%fa?@@@u? BB anid S Bn'aerbet froma, (o end o @
condition for ecl i . . i TEAERTY o} i i :
ender ed. - afgenbsiing, Bl SnpHAPREh Berfofits SondeiAtuRlof roURARO LR, o

addres;nggdiggiras, Lﬁ,ﬁ%gﬂﬁ)l bhthikepedPe witing destination address exceeds

Sn_ gdd =S espondi ng aﬁ]\? right énd portion of said rectangul ar region,
ald renaerLngy Rreek8Rgdait weich oRlsuts enehtieling commetand foy safd sai d i mage
data. 10[ d ai mn?rgfﬁThe st gt e di splay device of c?eai m 16 or claim 17, °

wher ei eAderthd Bfdtebsitl Unitetolexecatethie rehdétimg eelculatignpasd i nat i on address in
said storage unit, when the witing destination address is smaller than an

ddress cor pagoryd urgt fromtvasich ebta ismeéaddytsait contralpracessing Hpiiiead saidi on,
15sai d rendgrlng processing device continues to increment of an.address
i ; P%ugimg?m%?g{ﬁgtnmmm@ which dat@iswrtien by said eenifal RIPSRSNE Wi ce of
and said rendering processing unit,
wherein said rendering command is configured such that, when a continuing
next rendering command exists, an address of said next rendering command on said
156 storage unit is written to a register included in said rendering processing unit,
said rendering processing unit
reads the address of said rendering command on said storage unit from
said register fo read said rendering command from said storage unit,
executes said rendering calculation in accordance with said rendering
20 command to write rendering data required for said display unit so as to perform
screen display to said storage unit, and
when a continuing next rendering command exists,
writes an address of the next rendering command on said storage unit to
said register, and
25 said display unit performs screen display in accordance with said rendering
data.
[Claim 12]
The state display device of claim 11,
wherein said display unit includes a full-dot liquid crystal display device,

30 said rendering processing unit
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wherein said rendering command i ncludes vari abl es repr [
of image data stored in said storage unit, a comrandpf gfepglpggt gg?; address
rendering the image data in the vertical direction of said display unit
gnf‘er a speci fi Gyegdiatd Ripresard aiEnrﬂﬁabuggos'ltiantamcglunﬂibﬁu%ﬁoi%lﬁ@ﬁ mage
ata, and _ in accordance with said rendering command, said
render 559 QISHIaP2PitNG seRvstoragebatibas saigriendagngdateiaddr ender i ng data for
di splaying said imge data in said display unit from an ecljgﬂreiss.i n said

e

storage unigaidalispspaniiemitstight hased endee IWginous PSR A Yous

repeats witing said rendering data correspandi tqQ,a vertical w
sai d i pelpe spatiiediy sait redeiingipta te digpiay d&tﬁg iOH%Féﬁ?%edh' (r:gsswbst gnOf

anount corresponding to the vertical width of said inmge data a number of
6i mes {Claimek3]sai d specific condition. [Claim20] The state display device

of c!ai_m19 Swher ej.n sai,d specifi.c gonditi i ncl ud it

Zpgﬂ ]1: erggcghﬁé:ﬁiérq'%aif Qﬁﬁ'&gioﬁ CIﬂlfincﬁ @gélélwgggcd;t :Si 2 ?ggg; ggn ;g(rj when
et.ween, a result o : ; ' St | '

gddr ess i 3 E’QF&G'EtS@fdaEfé‘q% 'F'b cgﬁﬁ'n%ﬁg 'ﬁa%%sﬁﬁrﬁlg?gég?gﬁggg@gn?te stinatton

orrespondi ng t0?%%?ﬁéé§3r§ﬁﬁ%§}3f%t§%ﬁﬁédlﬂP§éfﬁ@@ra@éQﬁﬂd,S t he nunber of

rendering units vertic rection of said dis ' '
. . . on play unit said
rendering procesgidathfsNd fét rebeaRdiyeReideling the imalge daia iofa baiizbntatage dat a.

[ ai m 21]
10 direction of said display unit under a specific condition, and

a rendering start position of the image data, and

in accordance with said rendering command, said rendering calculation device
starts writing of said rendering data for displaying said image data on
said display unit from an address on said storage unit corresponding to said rendering

15 start position, and

repeats writing said rendering data corresponding to a horizontal width of

said image data and incrementing the writing destination address by an amount
corresponding to the horizontal width of said image data a number of times to meet
said specific condition.
20 [Claim 14]
The state display device of claim 13,
wherein said specific condition
includes conditions specifying a rendering range in which said image
data is rendered, and
25 said rendering processing device
stops repetitive rendering of said image data
when a difference between a result of the increment of said writing
destination address in said storage unit and an address on said storage unit
corresponding to said rendering start position exceeds the number of rendering units

30 in the horizontal direction of said display unit.
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15The state di splay device of claim 19, wherein said predeterm ned
condition includes a condition for specifying a rendering range in which
said image data is rendered, and as a result of the increment of the

wri ti ngCi@atig)ati on address in said storage 20unit, when a rendering
position corresponding to said witing destination address is |ocated out
of an end p@heistatedispdaydedcefof ki Yenderi ng range, said rendering
processing device stops repetitive rendering of said imge data. [C aim22]
The state divhpreip saislsrecifig CeNdlion 19, 25wherein the address in said storage
unit to which said rendering daja is w.itten i,S.assigne e
address is increfehides aRendiign ﬁH@FWﬂ"@g ar{ppd?%%fqﬂ%]@ ‘?ﬂ“‘gﬁ? Bgﬁhnm a |eft
end to a right end, of said display unit, and such that a process repeats
Bhat t IFtRsie088re¢d 309r i ed bel ow by a rendering unit when reaching a

posi tion corr egﬁggg%& &hgﬁ@g}%@g Bf tmrati@geéﬁwaéﬂaﬁrm@ésem dbid 8tfihige

renderi ng ufiPt rom a t end to a right end, and said

speci fi ¢ .condit.i : " | dHeyy dxecdpite Epd of the
render iurﬂjt’ ?"E‘%Geé férbd\?ﬂpgt?oggllog ?dg%gggﬁgﬁgquﬁggnder ed, ar?d as a

resul t i gé’m.gy the witing destination address in said storage
s\?é]eb ?%igr}gﬁl ti gra‘gfg S

5unit, en stinati on address exceeds an addr_es_s
cor r espondi Rgid RndelifgProtasaitiy éadce stdpsaepefitieaieddesing ef said imaggelataai d

renderi ng processing device stops repetitive rendering of said i nage data.
1@ ai m[@&iimﬂr@ state display device of claim19,
The state display device of claim 13,
wherein the address in said storage unit to which said rendering data is written
is assigned such that the address is incremented by each rendering unit
toward the right from a left end to a right end of said display unit, and such that a
15 process repeats that the address is carried below by a rendering unit when reaching a
position corresponding to the right end, and is incremented by each rendering unit
toward the right from a left end to a right end, and
said specific condition
includes a condition for specifying a rendering range in which said image
20 data is to be rendered, and
as a result of the increment of the writing destination address in said storage
unit, when the writing destination address exceeds an address corresponding to a
right end portion of said rendering range,
said rendering processing device stops repetitive rendering of said image data.
25 [Claim 17]
The state display device of claim 13,
wherein the address in said storage unit to which said rendering data is written
is assigned such that the address is incremented by each rendering unit
toward the right from a left end fo a right end of said display unit, and such that a

30 process repeats that the address is carried below by a rendering unit when reaching a
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10wherein the address in said storage unit to which said rendering data is
witten . - is assigned such that the address is incremented by
each rendering unit toward the right froma left end to a right end of said
di spl ayouftioh.comegpsndingttbahe sght endsmnd ispreremerted by kachdendssing gnitar ri ed
bel ow by a rend?rl ng unit when reaching a position corresponding to the

ri ght etwardathe rightifroen erefbead thy rightilendedddri ng unit 15toward the right
froma left end to a right end, and said specific condition includes a
condi ti on f eaidsypecificygangitiory ect angul ar region in which said inage data is

rendered, and ) as a.result of the increnment of th | L1:

dgzt i nati on agdr'@§%'dieﬁ %%9@'@9%%&&899'@0% & reﬁf?@lqﬂfaﬁéewpt"i’ ﬁ‘g‘\i\%leé%’ﬁgat i on
address exceeds. an address corresponding to a |ower right end portion of
$aj d r dpgRglAtaje @@P i d rendering processing device stops repetitive

rendering of said | d _ ' ) : : .

22 or ol i nf23 resliRE e frergngt Rl g R halbE sl SRRMBRee o 1
nati.on . I i Ly : :

St LT VR ESAIS ARahTBRBRGVocbah ddofest onepatemig g on

said r I ; j j o i : :
%ﬁﬁ%ﬁﬂﬂﬂé@ggg%dﬁét@[ﬁg%ﬁaﬁ_ ibRY processing device continues to

i ncrene | I Ting sai d rendering data.
30[ O ai m 25)qidTRMdeting Prébasiny deiue epsirepatitievendering af seitlimageataiam 24,
wherein said rendering processing device starts said rendering

BT an As MElare o spl ay devi ce conprising: a iquid orystal display
unit; The state display device of claim 16 or claim 17,
wherein as a result of the increment of the writing destination address in said
storage unit, when the writing destination address is smaller than an address
corresponding to the left end portion of said rectangular region,
15 said rendering processing device continues to increment of an address without
writing said rendering data.
[Claim 19]
The state display device of claim 11 or claim 12,
wherein said rendering command includes variables representing
20 an address of image data stored in said storage unit,
a command for repeatedly rendering the image data in the vertical
direction of said display unit under a specific condition, and
a rendering start position of the image data, and
in accordance with said rendering command, said rendering processing device
25 starts writing of said rendering data for displaying said image data in said
display unit from an address in said storage unit corresponding to said rendering start
position, and
repeats writing said rendering data corresponding to a vertical width of

said image data and incrementing the writing destination address by an amount
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? rendering processing unit which perfornms rendering calculation required
or said liquid crystal display unit to display a screen; 10a central
processi ng unit which generates a rendering request which causes sai

render pggeg i heURirticAl avigey éfasaid innagie datega camber of times tarest sai
storage unit whi'ch data can be read fromor witten to by sai d renderi ﬁg
prOCGS§b@¢gﬁ¢|ebhdiﬁaﬂ_ said central processing unit, wherein

sai d rendering request includes a renderin i i i
ai d _ ( _ g range to be displayed in 15
l'i qui diclesatd@) di splay unit, said central processing unit sforgs sai d sard
rendering request in said storage unit, said storage unit stores inmage data
?ﬁglh Ss a gil'hp!statedlsv\[f]ay(d?Vl§%ioﬂc‘a€ﬁd1§ﬁi ng processing unit

udes a register ich stores an address in which said renderi
BOr equest | wherein said spaclicicididye unit, obt ai nsnsgi“dn?enderi ng

request stored in said addrgss ke LR ..sal j: i n i
it Sltncblgﬁfst&?@“f%fé%h&?‘i?ﬂ@ac"é‘g?@ﬁ?@ g e S IR
_ store rendering data required for said liquid

di spl af lstr%f@emi@“ a screen, 25calculates a surplus by di 3i di n;rgstal

di spl ay coordinat g.q Dl iaui : T s
by said ren&’gﬁnné)gwgﬁedg&lbgedg)e%wcﬁ %éggrsgﬁ%ﬁ}%?tdgua%‘dxgmg destinayioresent ed

gener atagﬁ: | g Lendenbag uifthdiRe sdidredsinisad dmrage anihcedespondieg i¢ gh
! t
a left (53%% sald 1 mage data by said surplus in said display co_ordignatfe,rom

d i rSRidting it Boshibalexcesils fapumbet oparidering usisd
f)tg sai c?arldeﬂﬁzdrelc}hg dgt g’ostiored ien sI:a*ii dugtoragg uni {?g[%ﬂzgaﬂ?;‘]@?ﬁgys?:tsgd
di spl aydif&ﬁbﬁ%f%hicpaiggl@yzﬁm Swherein said rendering processing unit
cal cul ates a surplus by dividing display coordinate in said liquid crystal
di spl ay uni tsaihtereringpepcessing devioy sai d rendering range by a height of
said i mage data, and gener ates sai d renderi i i ng
data | ocat ed bel smp‘srrepeti’&ivajmmpri@g@f§ﬁicgig;qgnq rlaggdg?;abf or .d:jSpl ayrng
sai d di splay coordinate. y said surplus in
[Claim 21]
15 The state display device of claim 19,
wherein said predetermined condition
includes a condition for specifying a rendering range in which said image
data is rendered, and
as a result of the increment of the writing destination address in said storage
20 unit, when a rendering position corresponding to said writing destination address is
located out of an end portion of a side of said rendering range,

said rendering processing device stops repetitive rendering of said image data.
[Ciaim 22]

The state dispiay device of claim 19,

25 wherein the address in said storage unit to which said rendering data is written
is assigned such that the address is incremented by each rendering unit
toward the right from a left end to a right end of said display unit, and such that a
process repeats that the address is carried below by a rendering unit when reaching a
position corresponding to the right end, and is incremented by each rendering unit

30 toward the right from a left end to a right end, and
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10[ A aim 28] A state display device conprising: a liquid crystal display
unit; . a rendering processing unit which perfornms rendering
calculation required for said liquid crystal display unit to display a
screen; 15a#i@8pesific oAgitioai ng unit which generates a rendering request
whi ch causes sald rendering processing unit to performrenderin

cal cul ati on; andncludes azostiicader speaifyi 2 FeRiaradangsdn ?@'aﬁmﬁge
witten to by said rendering processing unit and said central processing
uni t, datais rendered, anghherei n sai d rendering request includes a rendering

s
Br acesunfguten {0 \;v;iitingf&%sﬂnarat;on adiress Pﬁﬁf%gﬁftégf%&‘{@é%sﬁﬁﬁ%ﬁggﬁo@ es an
?Pgﬁ]i ggvﬁ%ﬁsrig r&ﬁ'&é?q._%n gg%@_sf?ﬂgégﬁgé@'sai d addreslsnk.ZS!t i ﬁt g;?gergg: tst er
Feaponce. t o°88 ATged pragsssing devics BB REBRIAE Ren Oy ol e e T or

said |iguifd #ystal display unit to displ
| ay ur di splay a screen,
cal cul e;(?'ééls a éurpl us by dividing a display coordinate at a left end of said

rendering r eREQLABR Faisy Ubvigbdfelaipted, display unit by a width of said
i mge dat a, an?_ §¢§y generates said renéeri ng dgta at which data
fgocat ed on {heraihghé adtiekssiincaidistbragensnittdehich seid rendasingddata & wotaR ed
right by the surplus relative to the left end 5 of said image data are
conti nuously di sislssseyhairsunhahdt $el addressisdnaegreenied by eaah reRdedd ¥aity

rendering range, and at which, when coning to a right f id i
dat a bebward thediightifeom edeft énddo @ ghtend & said f évgumn%%%ssiicﬁﬁ'aﬁﬁ'e?? 23

range, data located fromthe right si f | eft d of..said i
L bas! qrpckes rapestthat Maeddeys  STagaow Ry soserne Ui FEREMAL D o

unit perforns screen displ i i i :
st or agepq;,iﬁqn correspondinlgst% e r%ﬁ %ﬂd,o DG & HfethAGEl by Sahtrenkgfifg uht sai d

15 toward the right from a left end to a right end, and
said specific condition

includes a condition for specifying a rectangutar region in which said

image data is rendered, and

as a result of the increment of the writing destination address in said storage
20 unit, when the writing destination address exceeds an address correspending to a
lower right end portion of said rectanguiar region,

said rendering processing device stops repetitive rendering of said image data.

[Claim 24]
The state display device of claim 22 or claim 23,

25 wherein as a result of the increment of the writing destination address in said
storage unit, when the writing destination address is smaller than an address
corresponding to the left end portion of said rectangular region,
said rendering processing device continues to increment of an address without writing
said rendering data.

30 [Claim 25]
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[Claim?29] The state display device of claim28, wherein said rendering
processing unit 15cal cul ates a surplus by dividing a display coordi nate at
a upper end of said rendering range on said |liquid crystal display unit by
a hei ght of Thestate digplayidevice shany one of glais, Ht toClai) 441 enderi ng dat a at
whi ch data | ocated on t'ge,l ower Si dq%eérom data, as a basic point, which is
| ocat ed | ow¥hegin 8ak IENABIING PFAESEINGAGYICE he upper end of said i mage data

i o' rendor SAGS R0 s en 8RB AR B St REIr G s o

| mage dat fore a display coordinate cones to a | ower end of said
rendergﬁgarlegﬁé&: data located on the | ower side froma upper end of said

ghage ﬁg{aﬁpﬁ a basic point, are continuously displayed. [Caim30] 25The
State display-“device of any one of claim26 to claim?29, wherein said

rendering raGyadldidag aBlice Wothrisigd? t hat, when a continui ng next
renderi ng conmand exists, said rendering processing unit is nade to wite

an address gfiiquidiecrypstat dispRgaiing request in said storage unit into said
register. 30 [Caim31l] The state di splay device of any one of claim26 to

cl ai m 30, wheerderirepprbcessingdinitnyisichlpediosps agndeting ¢alculaties requingd fod ot
liquid crystal display device, 5said rendering processing unit causes said
st or agesaithliquid orystaldisplay usit tadisplaya Baieenous position and a | uni nous col or
in said liquid crystal display unit as said rendering data nd

10 a central processing unit which generates a rendering request which causes
said rendering processing unit to perform rendering calculation; and
a storage unit which data can be read from or written to by said rendering
processing unit and said central processing unit,
wherein said rendering request includes a rendering range to be displayed in
15 said liquid crystal display unit,
said centra! processing unit stores said rendering request in said storage unit,
said storage unit stores image data such as a graphic or text,
said rendering processing unit
includes a register which stores an address in which said rendering
20 request is stored in said storage unit,
obtains said rendering request stored in said address kept in said
register from said storage unit,
performs the rendering calculation in response to said rendering request
to store rendering data required for said liquid crystal display unit to display a screen,
25 calculates a surplus by dividing a display coordinate in said liquid crystal
display unit which is represented by said rendering range by a width of said image
data, and
generates said rendering data for displaying data located on the right

from a left end of said image data by said surplus in said display coordinate, and
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said liquid crystal
| um nous position and said 10l um nous col or specified by said rendering

dat a.

10

15

20

25

di splay unit perforns screen display based on said

said liquid crystal display unit performs screen display based on said rendering
data stored in said storage unit.
[Claim 27]
The state display device of claim 26,
wherein said rendering processing unit
calculates a surplus by dividing display coordinate in said liquid crystal display
unit which is represented by said rendering range by a height of said image data, and
generates said rendering data for displaying data located below from an upper
end of said image data by said surplus in said display coordinate.
[Claim 28]
A state display device comprising:
a liquid crystal display unit;
a rendering processing unit which performs rendering calculation required for
said liquid crystal display unit to display a screen;
a central processing unit which generates a rendering request which causes
said rendering processing unit to perform rendering calculation; and
a storage unit which data can be read from or written to by said rendering
processing unit and said central processing unit,
wherein said rendering request includes a rendering range to be displayed in
said liquid crystal display unit,
said central processing unit stores said rendering request in said storage unit,
said storage unit stores image data such as a graphic or text,
said rendering processing unit
includes a register which stores an address in which said rendering
request is stored in said storage unit,
obtains said rendering request stored in said address kept in said
register from said storage unit,
performs the rendering calculation in response to said rendering request

to store rendering data required for said liquid crystal display unit to display a screen,
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calculates a surplus by dividing a display coordinate at a left end of said
rendering range on said liquid crystal display unit by a width of said image data, and
generates said rendering data at which data located on the right side

from data, as a basic point, which is located right by the surplus relative to the left end
of said image data are continuously displayed from a display coordinate of a left end
of said rendering range, and at which, when coming to a right end of said image data
pefore a display coordinate comes to a right end of said rendering range, data located
from the right side of a left end of said image data as a basic point are continuously
displayed, and

said liquid crystal display unit performs screen display based on said rendering
data stored in said storage unit.
[Ciaim 29]

The state display device of claim 28,

wherein said rendering processing unit

calculates a surplus by dividing a display coordinate at a upper end of said
rendering range on said liquid crystal display unit by a height of said image data, and

generates said rendering data at which data located on the lower side from
data, as a basic point, which is located lower by the surplus relative to the upper end
of said image data are continuously displayed from a display coordinate of a upper
end of said rendering range, and then at which, when coming to a lower end of said
image data before a display coordinate comes to a lower end of said rendering range,
data located on the lower side from a upper end of said image data, as a basic point,
are continuously displayed.
[Claim 30]

The state display device of any one of claim 26 to claim 29,

wherein said rendering request is configured such that,

when a continuing next rendering command exists, said rendering processing
unit is made to write an address of the next rendering request in said storage unit into

said register.
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[Claim 31]
The state display device of any one of claim 26 fo claim 30,
wherein said liquid crystal display unit includes a full-dot liquid crystal display
device,
said rendering processing unit causes
said storage unit to store values about a luminous position and a
luminous color in said iiquid crystal display unit as said rendering data, and
said liquid crystal display unit
performs screen display based on said luminous position and said

luminous color specified by said rendering data.
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