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24 and a oftfig-. disablpbuffer amplifiorsch3 gnd B@ Pf jg. 679nd oyiputs direagiweily contyok signel| -G fadim”
data C/ L Figne) dutheyidepmemprid- 8% 2 zesul de| display date ovtputigd frem [thecGRALS isawiiiten igto the
render ed Yigeo mpragy 4 ThRTrea/wailn coptrol sigpal RWS s darmaliinelds in ae 10 stateq Thepdisplay capioh an
LCD i s usBsult 8, autpyts 3 memary, vke ¢ngble S'B@:md@%l SHét%"gaeaem"end'%wanpﬁ@db%?wra

ar ga o’ t }‘Pé"cﬂ'é?tfaﬁ?ll’;ﬂeé’f’"%r ginal area of the screen where a display of inage
I s not rraﬂs: The %} addr ess SA indicates, as described above, that
address o F ed' nory 4 where display data for the dots at the

di spl ay posigd, 9#2 re, &tr&ﬁﬁ o mbmd Q; ;1) Wikhha {h§%cﬁ¥.r&'ﬁ%9% dw% in
out put L debr H éﬁf O Yo it s i) Sthe
di splay d orfde &d sighdiPl d1 a'n&'%re n%ﬂ)ﬁid%t& 613 @L r&s‘ﬂonjis L 15
term nal nap oat dblofl8fedTREDENG BEA thils stoddSin thb M&istel B ardlsSplicVredpBetivdiPlo input
circuit 2@nRinadh&hd B Gl werctoawlvnslswchmza@&n bfi e sidnal ingddLaADeLathiERE by the
arrpl | fier proWistonconthe Pehistk 281 . 6, and outputs a read/wite control signal RWS

(a "1" ssignal) to the video nenory 4. As a result, the display data

out put t ed(c) salertdrbe CPU 5 is witten into the vi deo menory 4. The read/wite
control signal RA5 is nornmally held in a "0" state. The display control
circuit 22 Jhe pelector 29 outpws datavfed tte the rinpol terminalyf avhert @ "1"rign@Jsuppligd 1to A geledioh
non- di spl teymipgk S dtprao; cand guipids g@a Yadr tpithsalnput darminglB Whanea & siandl. is (suipligielgithe er s
27 and 32 8solectionprinakPa. Ap gowGHR selestipnderming Sais aupplied auith the gaie PDpulppited from)the s
stored i nP§ qopwerier ¢ ¥ige il Andtherefora i faregrpund spolpr gpde FCA igipuipuited fiop) the selesisr3® FCA
and BCA r ¥2R9 therdsia R0 "Vt anddherkarkgrayndicoler eodp BIif dsroutprited whersthe dats BR fs Ohe

regi ster %slln r ponse to a |oad signal [err] and are then stored into the
reqi s ter ?F“T’ ponse to a |oad signal [err]. The color codes FCA and BCA

;\husdsg red ThQ Qc‘? 39%'%%::@ 02 Iof 5 ﬁ?&p‘l fez??‘r ‘nﬁl' A 5 rﬁeﬂpux te”l“ ngl S
and B of, Soisdibh D€
pieR Tt »@vw e S Buts %'bside.rco% ood "%qad 3 6 L§5 gf%ﬁ%hé The

achi eved
sel ector gipupsibi f%ed@l@gaf%?:ér@n&e?&ﬁ " gl lwhb ﬁﬁ%pﬂé}of ag6'8 3ridtted bn tha!sGHBaH. 1S
suppl i eg to a sel ection ternminal Sa thereof, and outputs data fed to the

i nput t er (@ oabr pRiedd@ouies1” 0" signal is supplied to the 35 selection term nal
Sa. As shown, the selection termnal Sa is supplied with the data DD

out put t ed f rmaercéldrealoteScicaingiecdnaits theadolof-tagle oiliputibin trorb lier selectore30 iith eoléradaagRIDUN
col or codged;3D igteeo)udndBL (blke) gachTinip@seRicdf dredeobits Zthevrblationshipcbethebia thBldolos codds' |
and t heo besel gndothercblar dita RDCGRIandBDAs sheowointTabletled when the data DD is "0". (d)
Sel ector 30 40 The selector 30 outputs the color code FCA or BCA fed from
the selector 29 when a "1" signal is supplied froman AND gate 31 to a
selection termnal Sa thereof. Wen the signal supplied to the sel ection
termnal Sais "0", the selector 30 outputs the border color code BCC fed
fromtf®e border register 24. The output signal of the AND gate 31 is
rendered "1" only when a display of inmage is effected on the screen. 45 (e)
Col or pal ette circuit 31 The color palette circuit 31 converts the col or
code outputted fromthe selector 30 into color data RD (red), GD (green)
and BD (bl ue) each conmposed of three bits. The relationship between the

col or codes 50 used and the color data®D, GD and BD is shown in Table 1.



55 5 EP O 195 203 B1 Table 1 col or code col or RD

GD BD 5 | REB 0 195 203 B1

[err] 0000 Bl ack 0 0 0 0 0 0 0 0

0 0001 Bl ue 0 0 0 0 0 0 1 0 0
0010 G een 0 (fable 19 1 0 0 0 0 0 10
0011 Cyan 0 0 0 1 0 0 1 0 0
0100 IReéblor code color 0 lrp 1 0 @i D Ggp O 0
0101 Ve 1=® Y 6 3 8 3 0 0
0110 ° b AR RGN E G | G| Bey| B | 0 0
0111 (\hi 10800 Black 1] 00| 0 0 O 0 L o j0o 0| 0|10 |O 0
15 100001 Bigp ay 0|0 (o0 | @ |01 0 p1 |00 | a 0

0 1 101 0010 | j|q@teem| ue 01 @001 pO |00 | ©@] OOf O |1 1
0 101§ Li%Ht G Een 00 | 8| 00l 1 LO (10 | ©| 00l 0 [0 0
1011 Li gRf%cy gjnRed ol g1 fort [Q]O1f0pO|10]|Q 0
1100 Li g °(‘)Red Magenta 1l V90191 | %] 0p! |00 | D 0 20
1101 Li ghlY Ve B I [ O B N R - B

0 1110 Yehdoow | g I ¢ o |31, po (] o

0 111% vﬁb e (Highalptensity) o |lo ool o 'S Lay

| 25 (f) DACsp192 tlougt aldas DACs gitgl 1tg- Pnpl pgy Cpnyefterp)q 3R 30 34
convert the ggfior [dagacis GD and BDJi gt p gof regspopd| ng angl by, sf gnall s,
respecti vel yqigdnal joggiirggal s out puyt ¢dof fomn [ he DAES| 3@ 1 0o 3f @rp ¢uppl i ed
to the CRI disql ay| ugitiadentd Fig| 3 gsthegcpl@r|seghaps|Rp | Gp prgl |BS,
res@gz@ti vél y11180 (|gYellbwm nance c@l qull ati pnoc|reult | 3p ghe ¢ um gapce

cal cul ati ¢n airicuift WBie (High thons€i) Ilugn' mahce priaph infens|{ty Hatal YP|(3
bits) by effectmg the fottowmg arTtimetcoperattromronr-tie—~cotor—dat a RD,

GD and BD: 35 [err] 45 Wherein J[err] are the first, second and third bits
of th% C(f?bﬁéséjzat%&RD’ respectively, and this is true with [err]. Only the
second to fourth bits [err] of the calculation result are outputted as the

| um nance i3t BACD(pightiifo-AeRig CEhoR] 'sb NI SntdRCHA (cbiB dRAHS & afd'BD into

fol | ow rgrrdddnkin 4141 rdsPattiveRy. ARdRIG\SRdls BHpRERHENW thEBRCS 58I 2445ard SipPlied
| UM nanGehs cenakplaylhit ¥ oF Fif)- 138 the ddlo i¥ R, d¢'8d(B3) reSeari¥al.l on di splay circuit
37 550 The gray-scale display circuit 37 is provided for achieving a

gr ay- scag)eudlinareb aglculafiori direuitasqui d crystal display panel 13 of the LCD 3 in
accordance with the |lum nance data YD. The basic principle of the gray-
scal e di spThayurdtdahescealediation cirduit $6 erobures abmminandel or amintandiie date ¥D (3 bissflby &fecting EP 0
195 203 tRolioying pritametipbresktionoent the ehilos gataiRD.GID and BDrage i s perfornmed on a frane
basi s% and ei ght consecutive franes constitute one display period. Wen the
| um nance data YD for a given dot (dot X) on the panel 13 is "7" (black),
the dot X is displayed in each of the RpghtRframycycles within a display
period, that is to say, eight times per display geriod. Wien the |um nance
data YD of the dot X is "0" (white), the dot X is2not displayed 5 in any
one of the ei ght frame cycles within a dispBay pRriod. On the other hand,

when the |um nance data YD ofyt hegdot i's @&ny of "1" to "6", the dot X
i s displayed the nunber of :
Yg Y3 Y2 Y7 Y
45 .
Wherein Ro, R1 and R are the first, second and third bits of the color data RD, respectively, and this is true
with Go to G2 and Bo to Bz2. Only the second to fourth bits Y; to Ys of the calculation result are outputted as
the luminance data YD. The aforesaid arithmetic operation bases on the following well-known equation for
converting analog RGB signals into a luminance signal:
50
Y = 0.3R + 059G + 0.11B

(h) Gradation display circuit 37
55 The gray-scale display circuit 37 is provided for achieving a gray-scale display on the liquid crystal

display panel 13 of the LCD 3 in accordance with the luminance data YD. The basic principle of the gray-
scale display effected in this embodiment will now be described.



| um nance data YD within each display period. For exanple, when the
| um nance data YD is "6", the dot gg¢ sosho3mrayed seven tines within one

di spl ay period, and when the lum nance data YDis "5", the dot is displayed
six times. Thus, in this enbodinment, the gray-scale display is achieved
based on t hén ﬁ@mpd"mnt Hpley plean imAgeds Bgsformedoh acfteia begis, and @ight aongecyiive rlaa
period. TeRestiide enerdisplayiparada\yhen tamyluminanice daip Y fereacgiven dpt-(dot phan thatparph 13 ise 7"
panel 13 {dlackithe dos Xdgdisplaved i Gaghph the efghfframp gyqles withiy a digplpypeyi #@b‘étﬂsaw\'ﬂét of
"1" for alPesRet t"ﬁg\'tpﬁ@dd\‘i(t‘eft‘ge 'P'B'aﬂﬁeld%t(%“tﬂtged%?ﬁFSr 0" F"@ >§'t°e % ﬁ"spfg

shown i%h E“gy oBp of .° '9‘% F[g'"ﬁ%ﬁ

oot f
Ium nance iy necle 'S 'ﬁ%ayn ‘[{: ] te""'T &"%t@ be
apprec aggaé.s"@'f ?gﬁ tw. h %.su erLf v@g %cgf JB e
Cycl e i ERS s"é. 2 ""@ﬁ?ﬁ.ta% '%fg J'pa ek Ef't Sl
the dot 'aot e o, AW b Qayv}ﬁ Bppeseﬁamr& hwa&g R e

cycl es Wi {shéddedsHid)thd Ishift Ire’a)aepesal #9sb Solin inF q; :?a SHBws S Shcrhiiid 61D BatichEHip
exanpl e Obothddf oBEhANMIANES SutVIS B display Ging oPtho BdeSTandMdl dot! it Wil dprocild Sy
data LD i Figag tel wh &R IWhihdhcd BAa D drRcddt ® Bbadisplayda i Mzr, the Qiotis Sepiavéd tid Wb AES
shown i fhroggh éghtRBanily\dies withinfdach display ipafodJArlywheR thb Guntiiafiddl data YO i§ C4r| the dot is
conpr i sesdisplayed it e s&Bnd) ffoueth, tfifth, esevelihtand jghth \ilaine kyatss Lwithis eaigh didpay fpsriudeFig.(o

si gnal FRafowd the consturmtiorsof gmendxairpé/of the gray-galb displayocircet 37t which euth@gsenalidisglayfateach
frame scabBinrgsordanchk withdhecliminance data YW apd the diplayttimings sbawnar Fig3B. As ghiowa inefgg.8he
nunber of the [geayseale displayf ¢Irawte37cgmmsm eduntprs39oofea thfee-bih typé whigle coupts| upstheflame) t o
No4{ 7 $hofipnal fFRiL; Ghe Bametﬁ@'abf ig ouipyited jogen atythe jbpgining of Pagh, frames peapningp ands e s
a decoder thgrgforeghe &é%ef ‘h' C?lﬁ in Eﬁ‘esd'te 't"ﬁ@efdtf) ti‘ﬁtcéffeanyameaPVdéc‘f'B'a'éts °ﬂ‘1°frtt5°r

decodi ng f’ﬂ'%@ YGRT ‘Y‘D'"F ispja chr t
an OR gat & fé’4d° ”t? ° E’F ‘gd cod "‘"ﬁe?ega on
si gnal g a °'9 e ?. eln B '3geav 5 [951?:(ﬁ

do: c| tput signa
out put %u ?"a E 3 8
di stributi Iegl rcu pl s%gu" R\B#ggf? | on circuit 45 30 The

di stri but kﬂﬂstﬁduﬁ&m‘&r& it48 out put s those bits of the di splay data LD used for
di spl ayin ots on the display block A as display data LDa, and outputs the

remai Nigng Dithe aRkibdibe ciftu® RS dipls indseLBis b 8 display dhtd RbaNid @r Hiisying ot the

di spl ay bhigsidy BlocRSA dé Biehiay déla Lba, lahl outhité eheSieM&ihind 61 &fYthe aiSpldyN&atd) LB YisetiCR} ©
di spl ay Céisgldying dété onl the> ispMdyeniotk BUasPaisplay &atg Lbb.Vidre Ssuciicdlly, Gk $Hdl gray-sdab QAishlay

t he di spl apuibboaiéméteii Ritpes gibiit-bld isériabdisplai Idatd ife eadispllp biackf A &ndt eifht-ili spdl Aplly ock
B, the di &dta fobthb displayhigck B| the diStributibrediedit 45hachaethe adrialisplal djta Onbraa sikloedrbit anit

si xt eens bbasisuandtserBlly Gemitsdhe Iwif deightbitspdfithe lgictiep déts for the displiyf bidok iAgl thelslispigy datd

t he | at cheRk andttle ftaar halh@ight hits)l forythdtiiepidy block 8 as e displap daty LB incsyhdDeonigatidn withe

ot her hal the gkitt gk pulse 8GK.f or t he di splay block B as the display data LDb in
synchroni zation with the shift clock pulse SCK. (j) Address generating
cingcyit 29 W’W"ﬁﬂﬂéﬁ%‘tﬁbner ating circuit 21 generates address data MAD
for acd®ssing the vi deo nmeno 4 to rea data erefrom Th| s address

gener at n% E(Eﬂrrsso ?Pg%es gﬂ? CII’ pr e CI

a?dteL 48, cf 84§ S_P ng essr ngﬂ% circun il‘f éEarl.tt C|rcu 15 ntd 5?31:

0 e ga |t|8d |lo |§e |thaﬂ1 atfonp Bré! s gc ic &

est abl ' f f't etﬂcun a?es?l ﬁ nals 8 of tl%'“gd 45% sg phe

i nput ter{p maifl ﬂ%ﬁh&tnﬂtﬁw a&%&]utsﬁ ndt for@ whél HE'GieciRfifl an
out put of 54 t&eopaﬁkéethe tplufS of St BlideP da t.énslt.ftaa 158 TBRS B Wls HaP Bhoulish end@fis blimbdIPUt
t er m nal stherbirdnt) Th@awRendpbriet the Gt cirtiEs0ol JUE iath Sixtedi tbs b6 RIrgE Ak the GLith& btk oP O

I S openedine labder @Bt $vilari@fthd ldRerasildisits oft thpitSteriitiak lof thefgater cirbliitt 53 4y sippRed varAt"e”

Ci r cui tso S§lgraisdand Shefsfdrg) whérespehddehe H#te tircuil SiUcutputsitian sixty déue Bmest d3@argiodsaheCoutpiit!i t
50 out put sataleftthe addsit 482 Mhet addi@Ss gemerhting Gidcult 21 fultheraoinprisbs alaORB cieduit 58 ér atikdliing &18.
Si m | ar | ylogitdh ©R| opevation Sh xeadbi piaig oidtits iohipel dutpub data ofthesgatsf cirtiite 49) arideb0cary @RIcitcuibd4 ar e -
suppl i ed far effecting'a idgizalcPR)ormlation caredcht frairrobbitsrobthe witeut dap efthalgate: dinuitg 51 endcd2: ayui t
51 out put addariSaregisiris\p6 fand 57 eachefovhigh stors grd auiputstite inpuitdaigat e trailing fedgernt aglddle r
48. Thes apMizeatssang @ seledtar iShd his jaddrens gerprating gireiic! willhenaresfully depcribsd fater cui t 53
for effecting a | ogical OR operation on each pair of bits of the out put
data of the gate circuits 49 and 50, an OR circuit 54 for effecting a

| ogi cal OR operation on each pair of bits of the output data of the gate
circuits 51 and 52, an adder 55, registers 56 and 57 each of which stores
and outputs its input data at the trail7ng edge of a clock 55 pulse [err],
and a selector 58. This address generating circuit 21 will be nore fully
described later. 7 EP 0 195 203 Bl (k) d ock pul se generator 61,
Flip-flop 62, Horizontal counter 63, and Vertical counter 64 The clock

puI se generator 61 shown I n F| g. 6 generat es a rraster cI ock puI se [err] and

o — e



positions of the shift registers 15a and 15b (Fig. 5) into which data are
to be stored when the LCD 3 is cepoags®03 Bfhe vertical counter 64 counts up
a signal TG outputted fromthe timng signal generating circuit 10 65 to
forma count output indicative of the vertical scanning position on the
screen. Hdock pylsergeneiaten fl. Fip-flem@2, berizertat punietifnand Vegidal cauntou@l i ed to t he
timng signal generatin CII’CUIt 65. Also, the upper five bits of the count

output of 1 é"‘\‘i '{"fecQEFe" "G'HF'StrseQe%‘tﬁ g ragster 5'0‘7" 5@ ¢q ad Merplack piisgfer t he
adder 4 sqe‘? d V d “' Wé% °lﬂ"'*c § %%ﬂ'@d’f"’%’}aﬁeréﬂﬁ | ed
as t hg E(H)rlzo%al co rHG ‘é lpgl% $ J: u t o' z?%hﬁ -(C) ntal

(l ) Tim %}1 RT dis; is. e d % ve it

Ci r'sdi t pagl.oqggﬁ e st vog! .@%9 ‘f° ol W‘ET " rl
and t he ¢GaiBka, THS Rhdics! <Damdy »ﬁg@ T aﬁsa m t.m Gy un

hor i z@nteglio kMg REMDSAERE InGEutivd &% ve ) sm oh&ifel éc 1\

signal \iarfcdp@bdptel 84 REsuppiBPkd M6 tilnfg LslyRal Gblerdith Qi cﬂty 65j Hido, l%e u ?fl\';e' Q)gt ' gnal
gener at icaht Githist 6k the GBrticd SunBEBEEBsBISpISd S i Tobmifteh B 13! SR 148 Shoivn at ch
cl ock sivginedhe lowerttide bitcthdréoh B8 stippliétPas thedddbd ddtﬂ.AlDQo fid RRdrachs gérﬁra 3,

and furtimBg. igenerates other various timng signals. [3] Operation of t he

di splay system 25 Prior to beginning a display of characters, the CPU 5

out put s (t)}émigg sigrlabgenerating cigit 88t i on data C/ L, the border col or code BOC and
the data representative of the start address SA. These data are stored into
t he regi st Eie timing signal opreratieg ciiceitfiSgepqratesd inzaeprdahes with dhetclogkiplises so foeigiand the 25
r espect i°get 9“tP"FH@ thephoriagnialipach vesticgl countars 63,and B4 crdtiorizoniak synahtenization) signal

Ang_¥hé YIriH| Spenispiztin siaeal SPE befh te fie surpliedely thes CRE dislinint e dmisa sioalt he
data in QP?‘Fﬁa Qﬁ cuit 8 als S°’I°E?‘°2L?:h°aﬂ'd* ¢lopk slang) SGKnibdAtsp clock siopah bCrapd fhe\ffarmg
manner : iq hgsuppiadio fie LR S, adfurtiprgnessies aifier vasioys Siming sigbdthect ed (a)

Basic ti n . the display unit selection data C/L is "0", the clock
pul se, gé‘ﬂ‘ rpgctat(')or"%%\hg'ﬁpl% SYPR Fi g. 6 generates the master clock pulse [err]

Of 14 3 IO de ﬂ Cﬁ t,[tq I;le lrll S IXI dln t%r? ClOCk
L S AR e
i 2 SS

pul ses [qRpiky datwm{oeﬁer\].dearnfém% RQYMAnd, thefa disglae {hb 2Q6Hn QI e g%

tri go@r @ dia ifhle RARIrs26 3 5 438 1RVEEo Abmé @lncté)ﬁ wp. rafneker T, SO that 1 he
count output of the horizontal counter 63 is changed as shown in Fi g.

11- (b) if1Inewp cars of the CRN GisgldyQmik 2 Béigidhndcer ]| shown in Fig. 11-(a). The
timng signal generating circuit 65 generates the signal TG shown in Fig.
11- (c) WM &asi¢ fringsount out put of the horizontal counter 63 becones "56", and
suppl®#es the generated signal TGto a reset terminal R of the horizontal
count er 63Whendhe dispiay hiteslection dath €41 is TR, bé clodkapulseganpretat 6icshawrn i Figo@ gendtates he
traili nge deRgter elpckiprisg dos pigiid| MHe@Nd theesioglopyiseci robeinecohyrrlividing4le m@®r icleckmsiset  and
the ver P('P&Ie'gﬂ‘o'"t‘ﬂ @?""6’&'3? ¢ {5 fughge didided bynyo by decifFof2ato fermche gepktpulserpp Uiihe of
hUerf"F serc'° Pwsaf I”’EE? 5are BROWR in F9-F40g Theshpri 'W%M%ﬂred@ﬁ t he

| ef t "ﬁaﬁ ‘?ST % c'?fé'f ﬁl‘bmﬂ th °F'Pt “tp%i’f Ei ’F‘i’mﬁ' goyptesb3 ip ghapged@s i ve
bits of j‘?’é 6% ']gr 1 L&? ‘Tf? I tqt;H%c g S ‘Uﬂ'ﬁl'ﬂ t 'E’ '"f"ﬁ’es'%q'rﬁ?l’ gn t he
right- hg ; Wnﬁ s%t Ou rlzon‘c% ﬁg?}?&s The

F S %k@tﬂaﬁ{i&li apd in

s-lcﬁv

si gnal
respogses fSQesrehénﬁ tl%l \Bﬂl Ic ?trﬁ Aftthd ﬁéonrﬁo tﬁJt hﬁ@lr n?Jr 654 s
SO0 chapgRs asShowh QNViRigl M- )grhe on A RRRAMA 8! of M%o ME#.

t he COUNHdicRbE thé!lippdr e B Mho cHINESUIUNE! tHhENRRIESI Béu\ﬁeréx Ltﬁit BRI S gh ut of
the ver &id€ af edeh Wiplheh indi¢ats<L6 @weNihree Jits thefebe Thd SIYMAOTE |s§1ﬂﬁ\ in Q?nef -@) isrhﬁam

Ci rcui t illGdraot irDEG.S12da)] &didh resp@bito R sighed W, h8 chunfoutdu? of 8 verilddBcodbr 8408l
countser ckafigadsasrshatin 8. 1241, Whiedin dnCthe diper 16 bitd\6F thecdrit oGtbid BRI shdim. Wherethe | ock
pul ses [upper fivet ks [obthe [counh dutput f the ustticabebiufiiert &3 refredehte3R) the Zinivigasignaliy@nerating | cal
count er sirc@B 6xouipuBa 1686t signet ¥R showal incifign \12-(c)l She varticalecotritee 6 x3eset 4t itheitraithgy ealbe

var i ous ottheresay signah¥dl s used in this system The tim ng signal generating
circuit 65heslosk gdses satie g2 tawéﬂ'eeaowtwstpwmm herjzeniel land Veticalcenuntera 8 endBe h t he
cl oclés pa?sg@%e 3hpve] d°E°6“'E‘?eF‘P bagie, §mingreofoarigue tigyngrignals gsed: in dhis, sisteme fhey fimiag d
verti caF'g rating cigeuit § 9"959“93 the vesioys tirgjep signals [§aceasdanceyuith de; qogk piisop he

addr ess fterfaf Koot ?ﬂt‘}“&?f S9rizpgty! apd verligal AYRIEEF3 @04 7 when the di spl ay
unit selection data CL is "0", the output of the AND gate 70 is rendered
"0", so that the gate circuit 47 is closed to cause data representative of
"0" to be supplied to 5 the input teé@8mnal A of the adder 48. As a result,
the adder 48 outputs the data fed to its input termnal B, that is, the
upper five bits of the count output of the vertical counter 64 (the data
constituted by these five bits will be hereinafter referred to as "data
V'). Also, when the display unit selection data CL is "0", the



sel ector 58 supplies the gate circuit 52 with the data fed to the input
termnal B thereof, that is, the qpgpyssb3tgy of the register 56. 10 The
clock pulses [err] and [err] and the count output of the horizontal counter
63 are again illustrated in Figs. 13-(a) to 13-(c). Shown in Figs. 13-(d)
and 13- ( ejb) Bpaatiga vidheoarddwsodengrating akcwit B654 and ML6 outputted fromthe tining

signal generating circuit 65. \Wen the signal M4 of "1" is outputted from
the timng Sweisriag "%ﬁeﬁ!h? i whgn Eedisplpy uriiseleetivr dgia C& ie 707 cthe puipull of thANDsgatey F
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