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comonly ¢ aqz Lide 116 ot 9f§rt|¥'f weef'@‘ eu ) ree's,‘gl Utl%gh I n s%own
sol ution, RafglkeRbiEhua %Rl'eﬁ% ntin %QFIB ?e ngas een )f

r €50l Ut d5ONyer GiefelboRiak oo AP Sfobl ts it Sliar orlos g eyt
pattern. TG codeqRd sRadeiesiiaiod by b Wen 'OW reSO P ases

the avail - alnh@ghgsvadidhra bia\ipé?ﬁtuﬁiﬁéble%hﬁﬂlbﬂﬂmnd tHe ﬁ&%%ﬂﬁ@%nﬁ”nmhm% Figure
i nventi on, 1UAiviaeb cdntéoer 5 Adt phresrittR ifvertfon, dulplts Gh 8-Bk StAthdt 55asifiad \Hich BbiBodt Bfé
conven- 10poss|b|52m)mldesmrﬁﬁd'sptay1 produce 16 shades of gray instead of eig t

For exampl e, Ascipsstidafiac Hustgtivealata lgeneritor Eystem 8 i9dopicRAian Fijursa2tafd 18, PROMEBIt shift
piel that registerd 4 kst 12tahdeormaspdndiig:éhID dates 14 argl1B eperdtéditdraenerals dnd pitatethe paiterrisi | ar
oper at i on which sgreen dotschre wrnethONiand @FFgr ay shade between the 1/5 and 1/3
pi xel s. Igu The dagp geesratorystents normakrivide ofoperation ip torgtath the disriay pattemy wiitwaieeeptions.
gener at i g1 casefjanseng of-line signal, showy intherfighre 48 sEantingrend, 1 systerapayformstadiol dr 10X
represéfit i | teappgp'at@mso ak Bp nextdigplqy aemmsenerateqﬁ the same as ¢hedastdisplay patteurgendratedoach
quar- 15 ’“ "a' n the nend-plrigreen signel, shawn io therFigyreran frameiend (®g:c e
f or that Ioa e E"l]i ' s I:’ ":‘ “"s FfFP'?‘WlL D&ngg)ethgqlfgggpmsystem
desi gnat ed ¥'h ﬂ:’e AoPe ;%E p° "

capabl ofarJd

’%c %tt us
A Vi deo co Qlals "ép%}, %ﬂ b
that speci ,5es wﬁ&”ch co or ou? a oés;st% &S 5 ’

A sc hﬁé‘%&e@ oﬂf t thL Jtﬁaﬁtt é(@ofﬂﬁ'é 115,215 r%d &Y Itr Shoflfi 91' e ed

I n Fi gur eSm&Ral@flﬁng :o,sta.h? ¥ rofafed 't:gftlﬁé bljprStL Sf.%oﬁv Mﬁsﬁl ng

AND gatses shfic éuls, monoa%.ato&net.@paema AhEhcizeh taté%@é.ﬁ.aﬂn ridéte I&Srea it

screen dot kecauselirieldd Iie SkewiNg AEt riebessary i ehe@Rddes BRMEVeRH pafterf Yytle®f3.S NOT Nl

of oper ati onWhen 4l shades (021/6 ha/sii)apl availablé e 68 passbd dh tb 18 8: @Kﬁﬂﬂ&ﬂeﬂﬁﬁas shami he

case of anin&igure d2.-The theve sortyaidihes of the multipiéxet then chodgbl bid ohthe 8ifjik BhddBof GiaglandisBm

syst em perif tothed-CR phnel id bedispieyed. 25 rotate operation, so that the next

dilspl ay® pat t Even injewesalitionimde, thibishadisgumly amvitésa rheaisumat ydiftasenishides: Therefére alieat ed

bef or e t heeightbit string Wlihe uagd rmingwhidhef the d@crosis-hatphed slihde is desireion  si gnal |

shown in the c%l‘ﬂ“‘é"“&? aPtF' ME"@H'EP"(”&'“ the low regelytion genprator Heweyérgfhigh resbigtion iset he
ezq\gmgwoqn genarg ranp pefurthar zeduced to 3 bits (8

[llustrati
gener at rs%g;‘f? this |s &““'H?’F’WPM“SG'QWWW "qs?l\#hpahat‘@r n
Il b & k 8 bit shift t
\amnd 20e|fl SV III be mze I a I 3 artgr‘gg > gpltments
pat t er ns 3£a,m@§£:°§|e rn one b °ts flilug 'P%?" ?%dﬂ%"%ﬁ’f"%’f"?? ﬁf'é‘?é’e‘?y teo

shown in Fi glﬂér%xalr?ue e B& fohﬁ’ Bﬁm% SlcATan B
Fi gure s12 gahQRékiféhdashi torb %‘*Aﬁ Q/E"aéﬁ Yﬁt;..?.f”’?e
0, 1/5, 21539.3.{s5hé}éb‘§ %p h.&gsay ave a pa? ern fcfed
three (1/3, Rigdy 16écRtains eymﬁkatifdauo.hm;ﬁnermtd SitulsIR ¥Bgreh ikddSn HEAE 1.743] the P

Fi gure 13.ticlid catpataisted, Juinafrantid weteBRbssn, leadhtatifg dnf tatphit Holght oL)‘i fineR hé Sltht A e
every cyclmnsidaelito hear depictitn oBS portion BEanIODWoRen @.g!) Hedirsd 80 Fh@I-of b AlsE7 inds in the
per f or Aed. upPérdeftromeral thepixelsiray). The 80\ pikels uhewh 416 tivils! 1268 feglIAY @ 40 pikbld dakParaas €
because | idifferantshaiienie assigned tn gadhgeginot Fonthe estpul lilystrated inFigusdhBigR&ich 138 askignea ti
patt ern cysbpde 14% region Pscassigriedl the shada @i5cregion 3 is assigned theldhade 3; rapion 4as/askibria iR,
they are [FR3SP: maiop § lsaseigrad the shade 143] regie 6 I8 @ssigned thévehare 213 régiog Trieasiigned THee
three control lines of the multiplexergthen choose one of the eight shades
of gray and send it to the LCD panel to be displayed. 40 Even in | ow
resol ution node, this shading only provides a maxi mumof 16 different
shades. Therefore, the eight bit string will be used to determ ne which of
the 16 cross-hatched shades is desired. Cross-hatching is actually
performed within the | ow resolution generator. However, if high resolution
Is de- sired, then these four bits nust pass through the | ow resol ution



clains set forth below. For exanple, table 1 sets forth a conputer program
witten i'n the BASICA | anguage (M &PH364807@rpora- 50 tion, Rednond,

Washi ngt dn) that pernits a user to specify one of 8 shades for each of 8
hori zont al lsyadel 0/X[ties @lllpixeRff@0Sach lifétfaR Bl arldRegidnBld ddkighed tHe 8FHAe KX (Pé!1all biReld SHuR €
shades. Fi gaoheimbffante Fighiertd depidted foiaDdl 7 Ginefrdifas ALY nokl tHabife Rfeinreppkidialery 5 0N
program | i simefcames. t abl e 1. For the par- ticular output listed, 7 tinefranes
wer e chosen, each having an output height of 7 lines. The output may be

consi defedTABLEfe a depiction of a portion of an LCD screen (e.g., the first
80 mrxels of the first 7 lines in the 55 upper left corner of the pixel
array). Thd%80 pPRBTs shown are divided Into 8 regions of 10 pi xel s each
and a diff g‘%nt DIMAYGIRL assi gned to each region. For the output
i11ustrated®n FEEWHENT0  Region 1 I's assigned the shade 1/5; region 2 Is
assi gneﬁ t osha N4 region 3 is assigned the shade 4/5; ‘region 5 is
assi gned t@@sosha "A..region 6 is assigned the shade 2/3; region 7 is
assigned thenS g [1' 364 307 Bl shade 0/ X (i.e., all pixels off at each
ti meframe) yo@nd GEAEPN=e | S assigned the shade X/ X (i.e., all pixels on at
each tigef nguae) - cEngjpiseq 14 depicts a total of 7 timeframes. It will be
noted that 14doe pakkss s=d epeats every 5 tinmeframes. 5 ~ TABLE 1 1000

PRI NT 10101100 DI &ENsE#E0] 1020 GEN5[ 1, 1]1=0 10 1030 GEN5[ 1 , 2]=1 1040
GEN5[ 1 , 3] #10105BENSs[2,§#ENS[ 1, 4] =1 1060 GEN5[ 1, 5] =1 1070 GEN5[ 2, 1] =0 15
1080 GEMNED2, 2BENI[#1ED0 GEN5[ 2, 3] =0 1100 GEN5[ 2, 4] =1 1110

GEN5[ 2, %] =0130120GEN3[ZEN3[ 1] =0 20 1130 GEN3[ 2] =1 1140 GEN3[ 3] =1 1150
FS(ZE = 1411060 GENIPERVRI TE =0 1170 MAXFRAMES = 70 25 1180 PRI NTER
=0 1190 1BORX=KSIZErF 84 1200 CO( X) =X 1210 NEXT X 1220 CLS 30 1230

ik “1F Il
flar e

| NPUT "Do 10 wi SHERWRIERahge di spl ay paraneters [y]"; A$ 1240 | F A$<> "y"
AND A$ <> 1HO ANMANRRAMES=TTREN GOTO 1440 1250 | F A$="" THEN PRI NT "y"
1260 #PRIMY® 12PRINTERFN\PUT "Enterfrane hei ght no. of frames: ";FSI ZE,
MAXFRANES 380 12B0RX=1QP7--Fg) 7E-1 1290 PRI NT 1300 | NPUT " Shoul d
frames be 1§rwr T [y]: ;A$ 1310 |F A$="y" OR A$ ="y" OR A$="" THEN
OVERWRI TE 1.132 | F A$="" THEN PRINT "y" 40 1330 PRI NT 1340

LS

| NPUT "J&S:Z" 87 Rt vl B 1o Rl il o ESULL R ly] 5 AS 1350 1F AS="y" R
AS="Y" ~o ﬁb@! o ﬁéﬁﬁﬁmﬁ ' 154%60 | F A$="" THEN PRI NT
"y" 1370 125§R| S T SRINT R "Pl ease enter gray levels (1 -8) to be
di spl ayed isgor eOpRING 1- 8"
1270 INPUT “Enter frame height, no. of frames : ";FSIZE, MAXFRAMES
35 1280 FSIZE=FSIZE-1
1290 PRINT
1300 INPUT "Should frames be overwritten [y] : ";A$
1310 IF A$="y" OR A$ ="Y" OR A$=""THEN OVERWRITE =1
_ 1320 IF A$="" THEN PRINT "y*
'\/ 4 1330 PRINT
1340 INPUT "Is there a printer to print the resuits [y]";A$
1350 IF A$="y" OR A$="Y" OR A$=""THEN PRINTER =1 ELSE PRINTER =0
1360 IF A$3="" THEN PRINT "y*
1370 PRINT
45 1380 PRINT "Please enter gray levels (1-8) to be displayed in regions 1-8"
1390 FORX=1TO 8
1400 PRINT" gray ievel of region *:X;* :";
1410  INPUT CO(X)
1420 NEXT X
5 1430 REM
1440 REM starting main display loop

1450 REM
1460 SCREEN 1
1470 CLs

8 1480 FOR FRAME=1 TO MAXFRAMES
1490 FOR Y=0 TO FSIZE
1500 FOR X=0TO 79
1510 REM



1390 FOR X=1 TO 8 1400 PRIN' gray level of region ";X" :"; 1410
| NPUT CQ(’X) 1420 NEXT X 50 143EP0364307B1440 REM starting main
di spl ay 1oop 1450 REM 1460 SCREEN 1 1470 CLS 55 1480 FOR
FRAME=1 TO1880XFRAERESetérthitihg patterr at He? linb @hdufdl sl wht 8Y storind R X=0 TO 79 1510
REM 6 Ef530 36REBO7 Bl 1520 REM determ ning pattern that next line
shoul d st an%4ow t i Xes>c) THENMB80) it 1530 REM 1540 IF X <> 0 THEN 1680
1550 GENSD1 , GENSPLOISGENS[1F) : GEBEIEIBENSREGENS[ 2, 5] 5 1560 FOR 1=5 TO 1
STEP-- 1515730 | FOR I=5 THBTER=40 ELSE J=I-1 1580 GL[I]=GEN5[1,J] 1590
Q[ =GEN5[1870]] IFGTIOTHEN JRIERESEIJ=HD 1610 | F Y <> 0 THEN GOTO 1690 1620
GL[ 0] =G1[ 5 5.8062[§g3®§a§g.-11630 FOR1=5 TO1 STEP -1 1840 |F I=1 THEN
J=0 ELSE J35%99.1 GEMYGENSI2dLy[|]=G1[J] 15 1660 FQ2[ 1] =G2[ J] 16[7;) NEXT
| 1680 16 1700 REM setting 8-bit pattern in Pl
dependi g n grjeyv ﬁgg‘ A 5‘[01 20 1710  REM 1720
GLEVEL=CQ ( 43[] STES. | F (GLEVEL>4) OR (GLEVEL<1) THEN GOTO 1840
1740 | F & VERT1) THEN GENNUM =1 ELSE GENNUM = 2 1750

=2f Pl [ 2] =GEN5[ GENNUM 4] 1770
=G2[J

0 PI [ 4] =GENS[ GENNUM 5] 1790
| 1800 PI [ 6] =GENS[ GENNUM 1] 30 1810
PI [ 7] =GEN5jdsENNUEM] 1820 PONEPI [ X+1- 8% NT(X/ 8)] 1830
Pl [ 8] =GENS{debNNUREM ] 1840 CNT=CNT+1 1850 | F CNT <4 THEN GOTO 1950 35
1860 REN00 87 OREM sdtinlylsibit péttetr g PEj1BandiRBipon g-leWirbAdlya ) GEN3[ 0] =GEN3[ 1]
1900 2FOR1D=1 REM3 40 1910 IF 1=3 THEN J=0 ELSE J=I+1 1920
GF_(Ng[ | ] =GEN2pJ] GLEVEL=CO[(INT(X/10)+1)]
1730 IF (GLEVEL>4) OR (GLEVEL<1) THEN GOTO 1840
1740 IF (GLEVEL=4) OR (GLEVEL=1) THEN GENNUM = 1 ELSE GENNUM = 2
1750 PI[1]=GENS5[GENNUM, 1]
25 1760 PI[2]-GENS[GENNUM,4]
1770 PI[3]=GENS[GENNUM,2]
1780 Pl[4]=GENS[GENNUM,5]
1790 PI[S]=GENS[GENNUM,3]
1800 PI[6]=GENS5[GENNUM, 1]
30 1810 PI[7]=GENS[GENNUM,4}]
1820 PON=PI[X+1-8+INT(X/8)]
1830 PI[8]=GENS[GENNUM,2]
1840 CNT=CNT+1
1850 IF CNT <4 THEN GOTO 1950
35 1860 REM
1870 REM rotating gen3
1880 REM
1890 GENB3[0]=GEN3[1]
. 1900 FORI=1TO3
\/ 40 1910 IF I=3 THEN J=0 ELSE J=1+1
' 1920 GENS3[I]=GENS3[J]

1930  NEXTI
1940 CNT=0
1950 REM
45 1960 REM setting square of six pixels on or off that simulate 1 pixel on led
1970 REM

1980 IF GLEVEL=8 THEN PON=1 ELSE IF GLEVEL=7 THEN PON=0
1990 IF (GLEVEL=5) OR (GLEVEL=6) THEN PON=GEN3[1+X-3*INT(X/3)]
2000 IF GLEVEL=1 OR GLEVEL=3 OR GLEVEL=5 THEN IF PON=1 THEN PON = 0 ELSE PON =1
50 2010 IF Y=0 THEN AVG[X]=PON+AVGIX]
2020 YC=2«(Y+FDISP)
2030 XC=3+X
2040 PSET(XC,YC),PON
2050 PSET(XC+1,YC),PON
55 2060 PSET(XC+1,YC+1),PON
2070 PSET(XC,YC+1),PON
2080 PSET(XC+2,YC),PON
2090 PSET(XC+2,YC+1),PON



1930 NEXT | 1940 CNT=0 1950 REM 45 1960 REM setti ng square of
si x pixefs on*or off that sinul at cEM03E486TBbNn | cd 1970 REM, 1980, |IF
GLEVEL=8 THEN PON=1 ELSE | F GLEVEL=7 THEN PON=0 1990 | F (GLEVEL=5) OR

( GLEVEL=6)2081EN 1PEHREEMNENLPMING CHNR39): 21 SE 300N crRsfrofl EVEL=1 OR GLEVEL=3 OR
GLEVEL=5 THbiN | RERON=1 THEN PON =0 ELSE PON =1 50 2010 | FY=0 THEN

AV X] =PONn#/F YREMGtfing gen B(@A* ( Y+FDI SP) 2030 XC=3*X 2040

PSET( XC, YQ@120PON BEM:0 PSET( XC+1, YC), PON 55 2060 PSET( XC+1, YC+1) , PON
2070 & PSHEIY XCYDITE )= GNTBI+P080 PSET( XC+2, YC), PON 2090

PSE‘F( XC+2,21@0-1) ,IPCNT8x8 THERGOTO 220 307 Bl 2095 | F PON=1 THEN LPRI NT '
CHR$( 233) ; #PGE L@HWI’PF@HN&I('JB)GENQ[Z@BGEWMM 2110 REM rot ati ng gen 5(1&2)
2120 Rm @Bdﬂ'fos CNT8 = CNT8 +1 2140 |F CNT8<8 THEN GOTO 2220 2150

GEN5[ 1, 0] RN THER: E}SB]’-"GENS[z, 1] 2160 FOR I=1 TO5 2170 IF I=5
THEN J20 e JifE [1415GE bg GENS[ 1, 1=GEN5[ 1, J] 2190

GEN5[ 2, 1] = lzélzﬁ NEXT | 2210 CNT8=0 2220 NEXT X 15 2230
FOR L=1 T 22 GENS[l L] =GL[L] 2250  GEN5[2,L]=G2[L] 2260  NEXT L

2270  NEELY 2
(FDI SP4ESIZZE] >0
2320 2, LAENBE

FDI SP=FFDI SP+FSI ZE+3 2290 |F OVERWRITE = 1 OR
| SP=0 2300 FOR L=1 TO 5 2310  GEN5[1, L] =FGL[ L]
,_§5 2330 NEXT L 2335 LPRI NT 2340 NEXT

FRAVE 2350050 SCéinispd, 1 0 PRI NT so 2365 LPRI NT CHR$(12) 2370 | F
PRI NTER=1 2bkteN Lygir PRINT starting pattern of gen5-1 :"; 2390
| F PRI NTER2?0 THENgXTRRI NT "starting pattern of gen5-1 :"; 2400 FOR X=1 TO
5 35 241(e2s0 PRIDISP=EHiSBIFBIZE3 2420 | F PRINTER=1 THEN LPRI NT GEN5[ 1, X];
24@9 NE230 X IF OVERWRITE = 1 OR (FDISP+FSIZE)>90 THEN FDISP=0
2300 FORL=1TO S
2310 GENS[1,L]=FG1[L]
2320 GENS5[2,L]=FG2[L]
25 2330 NEXT L
2335 LPRINT
2340 NEXT FRAME
2350 SCREEN 2
2360 PRINT
30 2365  LPRINT CHR$(12)
2370 IF PRINTER=1 THEN LPRINT
2380 PRINT "starting pattern of gen5-1 :%
2380 IF PRINTER=1 THEN LPRINT l'startlng pattern of gen5-1 ™
2400 FORX=1TO5
3B 2410 PRINT GENS5[1,X];
2420 IF PRINTER=1 THEN LPRINT GENS5[1,X];
2430 NEXT X
2440 PRINT
2450 IF PRINTER=1 THEN LPRINT
\_ 40 2460 PRINT "starting pattern of gen5-2 :";
2470 - IF PRINTER=1 THEN LPRINT "starting pattern of gen5-2:%;
2480 FORX=1TO S
2490 PRINT GENS[2,X];
2500 IF PRINTER=1 THEN LPRINT GEN5[2,X],
4 2510 NEXT X

2520 PRINT
2530 IF PRINTER=1 THEN LPRINT
2540 PRINT

2550  IF PRINTER=1 THEN LPRINT
50 2560 PRINT "Following pixel-on time averages over ";,MAXFRAMES;"frames"
2570 IF PRINTER=1 THEN LPRINT "Following pixel on time averages over ";MAXFRAMES;"frames"
2580 PRINT
2590 IF PRINTER=1 THEN LPRINT
2600 PRINT *pixel","color","avg. on"
55 2610 IF PRINTER=1 THEN LPRINT "pixel","color","avg. on"
2620 FOR X=0 TO 79
- 2630 PRINT X, CO[INT(X/10)+1],AVG[XYMAXFRAMES
2640 IF PRINTER=1 THEN LPRINT X, CO[INT{X/10)+1],AVGIX)/MAXFRAMES



2440 PRI NT 2450 | F PRINTER=1 THEN LPRI NT 40 2460 PRI NT "starting
pattern of gen5-2 :"; 2470 | F FERIONBEBO7IBITHEN LPRINT "starting pattern of
gen5-2:"; 2480 FOR X=1 TO 5 2490 PRI NT GEN5[ 2, X]; 2500 | F'PRI NTER=1
THEN LPRgNd GERBkPX X]; 45 2510 NEXTX 2520 PRI NT 2530 | F PRI NTER=1
THEN LPRI NT 2540 PRI NT 2550 | F PRINTER=1 THEN LPRI NT 50 2560
PRI NT "Fol | ow ng pi xel -on tinme averages over "; MAXFRAMES,; "franmes" 2570 | F
PRI NTER=61aibkdEN LPRI NT " Fol | owi ng pi xel on tine averages over "; MAXFRAMES;
"f ranes"” 2580 PRI NT 2590 | F PRINTER=1 THEN LPRI NT 2600 PRI NT

pl xel" 'I' C OA dispYay ‘anigl (8,88:20,30 Esysterd Gt froducinfy amrfptibdl gry=deal® hibzige birétl UTD device having

" pi xel ", " canarray bglisglay elaten®Ha0h providigd-a firsor a@ecodd i8igd) state iPfesPdNsedtp a first or a
CO | NT( X/ 1(Peeanf sianatjexgl respacthRINMES arey o dispigyrelenmntsTigwing B PRI df PIRE KT golurality
CO | NT( X/ 10 scigmng FWMFN&WES 8 EP0364307B1 2850 NEXT X Clains 5
1. A°display c!'ﬁﬁ?t‘ @folgenz@tl@)rpgg}ye @Pn'#vaisnﬁfeﬂbﬂlwgva'ﬁm fokpsgducing
grey- scal e " 8,91 sRecjfiedaplontsthp disnlay sionals comp gﬂ'ﬂ'hbﬁ'%aﬁﬁ B?"é\qéﬁ‘ft?’ bach
provi di ng '{ ’§Tp° f’e' °‘§'§E&9H g f'i"c‘l'ésl' ord %ﬁ°@° d '9 °& PF‘H’%‘EV B Andy

second sig e patter o geé on H g bel epetit 8, "g?"{z’r:ﬁ
m ur%l(tSyl% '"a %nsgc m&w&%sep&% % ;a@j” ¥ Egﬁ%f @%

el ements fqly &i&m eRmEtE frea v?frdrﬁ*@ﬂ%tt@ nﬁeﬁ fﬁ\g &}Hndfo

di spl ay si g ﬁw&%nfn&h@nr&ﬂénﬁen&dg@?ﬁiétr@@ h y%@staﬁb&ﬁddﬂa@ orbd S
respectivelpy: corresponding to the first or the second signal level, a,
predehi ned pat ttRd genbritirlg Gneditibadsifd e predetéfmhifed sRéwirig@fledch sibBayueily bmbte@mama,scal e
of* the i magmynathalifys faftérn byciwith & bk Bt RIEERIMdey RtegralfiMtatie BlabiMbEr,of difpfaypidt t er n
of bits of reentdin @y gath tirea il of) b tedpectiiegiisplag sibrai is providydddritHeilasedisplay elompra b,

t he means frow, ane ceamsiag @ prgdeldomined skewlngsqf leaoh sshsgaqumhtly genepatedtisplyy sipateyipg weathi t S
of the di sperayda witha kit ldngth whigls gdiddsisiintegrally infsl the totgl number iotdisplay slewentsin theiavray

ti mef# ames, eachtireesiit of & reesfectivendispasidniliis ryvided fonthe fastidiselayi¢lemantef theilagtraw of theei ng
provi ded i rﬁ'@équence for consecut ive display elenents in each row froma
first toa rgllsy nt of the

begi nni nﬁ ﬁ'ﬁ' a‘f’hegﬁgm{gg{’l'eﬁn&% ' %8)38 @e?ff# 5%1643 glﬁwiayg Ystem

bei ng_char ac °”"° Zﬂﬁfe vge erat.n .n.s..tmsm s hfﬁauéd tn o
predet er m ngd h%ﬁr@ﬂ: &?ggﬁg J]&tafaaéu ng

a pattern gy ,g;,tmt |t ngt whi ch d|v s |ntegr |ntothetota
number  of dl Splrﬁéénﬂaﬁbr&ﬁé}ﬁtﬁmE%f%té%@%&dtslgﬁﬁleaelplt of a respective

di spl ay signal displapeshtroidfedng @120) Bcprbvitirly adiirsdal datd 16t seqiitiallyodddrsding onsatlitive
causispg a phipigbeneitsia dortkRiVeigvsf the aedy ibedaslaRhb frim R Mifk adpks) edineit bitre
si gnal havifirg réw tp &le-ast display elyfiére ofithelldst Bwldotoud EtFibitd datd tissdzia@l witlileash dispisggleal | y
i nto the tahekbeingddaressad, af iesddfayw sigranween address date foh addeassindthe last displeypdlément e a
bit of a redpmetis pravided, amd anendsoferame sigsal wirenaddilesd ddtafor ddtivessing tHe lagi displapsalenssnt nent
of the | astoftrevasbowidpeovied;agd 2. A display control system according to
clai 1, wher eidispiahesigmabsalpstigngnenss (30))responsivg dathe estdmﬁgdqtmwdhwloasﬁt@ datg| s
for the di Sp1sa CWFMNSHMMéWa'Me' or a respective bitrppenesf thg pluratity ofseriat digilebnt | v
generati ng ?%GF‘&TW’( thSMmH‘P ptical sreyrsgple pithesimage # '\'FI t'%i‘ HPF@P'W of
9

predeflned
gene rat | ng nzﬁi er.0 dls ay al and s ur 0 sw'%‘ engtal §
(8.20) for 3 rgdue%unf’ %ﬁ@l{%&ﬁ sﬂ%ea susis %@ 1 grarh

Dbi J nE
fromtheflrst I splay el ement o |rst rowtot e ast play elerrent_
of thg |aStA dispry eembosyeneatawombvg&ecldmtzaume mbard (8)18,20) ﬁa@herdun‘g [l pRivalig lof -
serial digital signals includes respective feedback shift register means (8,20) for generating each pair of

inth ans: for ne in pl l s|
bits respe g’? 'ﬁ'g'ﬁ'b H'B 'Fl ‘? QW ':igg hsubse_
s:ﬁ r s
35 di tﬁ%fbﬁ § | s&rﬂ spl g
serial digital signals having the same pattern cycle and complementary patterns of bits.

4. Adisplay control system according to claim 1, wherein the optical grey-scale image produced on the dis-
play device is composed of an array of pixels each consisting of a respective one of the display elements,
the image having eight grey-scale levels and each one of the display signals having a pattern cycle of 3
or 5 and a duty cycle of '/ or 2/; or 1/5, 2/5, 3/5 or 4/5, respectively, or a duty cycle of 0 or 1, where the
duty cycle of 0 corresponds to the first optical state and the duty cycle of 1 corresponds to the second
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