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I nvention relates to electronic device enploying a nulti-| ayer_gi 's);uﬂy 003

apparatus, in which multiple |ayers are conbi ned such as |iqui dvc az

di spl ay panel |ayers, and nore specifically to electronic device so

desi gned as to comnbi ne displ ay SEBF§§R%¥I@rRFYEﬁﬁi-Iayer di spl ay pane

| ayers. Background Art El ectronic device has been comercialized with nore

functions than before, such as nmultifunction digital electronic watches. By
featuring nore functions, these products are extrenely convenient for

users. Pro@@éb@l%@h%EH$H§ two | ayers of upper and lower digital |iquid

crystal displayﬁ&ggels have al so been commercialized. The priqgr art wll
first be descri wnasends dnXRRELIPR FRiRted thHPIECHHOR 1% dSYdRE one
exanpl e of a conyentional multifungtion digital electronic watch., The

wat ch, whi ERPLBKBIPER Wi i-hAdier Gisphp¥r ABRATREWRr H TR MW dii®LlEr yst al
di spl ay panel |ayers, features a_ cal endar ,functio n alarmfunction, a
wor | d i me tRURER] SRS SARPLRG] SEEY Aic i il SHEWRCST A LPRIA% RANG ay secti on

610, a tiuz di s Ia%?section 62Q,,anq&a day-gfmeek di§£k8¥:sectkpn.630. Fi g.

ol vt g g EPt 3 dlo'g:i? rpoqr?ilfd-lcatcﬁyigiaz 8?5??@N 200; &feriesi 9pRE
| R \\\\\\\\\\\\\!\W\J})\\ﬂ\\\\\\\\\\\\

Electronic device has been commercialized with more
functions than before, such as multifunction digital
electronic watches. By featuring more functions, these
products are extremely convenient for users. Products
combining two layers of upper and lower digital liquid crystal
display panels have also been commercialized.

The prior art will first be described with reference to
Figs. 6 and 7.

Fig. 6 shows one example of a conventional multifunction
digital electronic watch. The watch, which combines two
layers of upper and lower digital liquid crystal display panel
layers, features a calendar function, an alarm function, a
world time function, and a timer function. Shown are a date
display section 610, a time display section 620, and a day-of-
week display section 630.

Fig. 7 (a) shows an upper digital liquid crystal display

panel layer of the multifunction digital electronic watch in
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which two | ayers of upper and |lower |ayers of Fig. 6 are conb,lﬂmgij%Ua

di spl ay segnents 710 fornmed from 7-segnent digit colums and

segnents, and day-of -week segnents (position) 720. Fig. 7 (b) shows a | ower
digital liquid crystal display panel |ayer of_ the multifunction digital

el ect roni cWRATRAEYD THIHF Qo UPRFEr 808t 1opper La¥RFT Rerf Wy & 8X6f Fig. 6
are conbined. The digital_ liquid crystal panel of Fig. 6_is divided into
the upper FaPRined gitite |9GRIQYCcSES SPtEiEanQOﬁ%ﬁgl Hi-§eIMgNtear ryi ng
node synbols for the alarmfunction, the world tinme function, and the tiner
function, ShATEneolyRs and MM/RMyEeImePtgui 8N RISk SPIPRREF of Fig.
(b) carrying the, cal endar function. Shown are cal endar display segnents 730
capabl e of (BPEpFEYRhg’ 211 the days of one nonth, nonth/date display
segnents 740 conbj ni j.ndi cati ng what cal endar nonth

th displ f
i s shown on the Fé]aq'e??ga(i’)tq}gg‘ﬁWEygggﬁﬁ%ﬁt‘g{giW]aﬂdqé‘ L CEYAFRD §§751PB‘?Y
i ndi cati the,date i t.i l.endar .node, (t d i hed h i naft ,
Gy of - wocRAREL! THEET Gif Sl aRIE LFBOCE SR TAbt Syt LS AL P Redday b

week by maskin wor l.d.tine ment 780, a

h h d , d .
st opnat oh HOE s s T A L L Zy%%f&aﬁ_egelaﬁsm 5o’ 1n
t t L2 O, t L gl t .
cristéﬁq@%@gﬁ%ﬁ& Sgueal TR als 4 bRy 8 Bu8" L6t over 1 ayers
ool 08 1108 e SR s teEk 05 AN s o

time of 6 onthe 7-segment digit
I . the fj j t - 5JUN

2003 710 ob 25 &5 PGS Yetndunt " Bobb Erib Ry BoR SHERIRLR <ogmeni s 740,

the day-of suREK;i G, "MEANRHNRY "t i0lk FlRcEYA Of ¥EEKe tl SPinidY %%%‘E%ﬁj% gand

t he day- of ~week deSi gnati on segments 750. However, because the di $play
oper at i ONs¢AEe1 HREF OF SRk Ry Qﬁﬁlﬁﬁggi&héry§EEi d B3fay2 RAnk@WBE Fayer
segnents of the upper digital liquid crystal display panel |ayer shown in
Fig. 7 (a) (Bpdcéheylmyedindigilledldalri gundt g6y St AnolinSakayclassdatayer shown
in Fig. 7 éb), various functional node displays, such as the tine cal endar
mode showndigplay. ségmerites 3ol @apadleasd dbeplipiMaialoonheodagpeddt bnas for
the nmultifunction digital electronic watch, in which two |ayers of upper
and | ower hapths mortictddiaed splagusegmentpl 240 comtbriolingpar abnths f or
turning on the upper |ayer and | ower |ayer segnents in conbination.

Fur t her nor éisphay hEoxipiretidatjiarg aihgikct ghléndar duentistisl sdiowpl ap pheel shown
in Fig. 7 (a) and the lower layer digital liquid crystal display panel
shown in FFglendap)dismleay’ sagremtsdi’gPt andnd 3k olispdgwyedes, or only the
synbol segnents, are provided. Since functional information can only be

di spl ayed &RALRRELRG R daf\iindéd tédmet Ralepdar meder(td er desrréhed
crystal display panel or_on the |ower | ayer digital liquid crystal display
panel evenP ﬁ%gﬁng?EQTnHQXTQﬁﬂHﬁqﬁnd&?éﬁg%Fl%@e%ﬁ?@ﬁﬂ?? v@fchOkas a

cannot 11 cRiepyaRey ¥ rsriRnaltRern s Bhoreo Y Masising: FBRoPPEREed”
soci ety. Sdayg; g &o}isqé¥%£3mode symbol segment 780, a stopwatch mode
symbol segment 790, and a timer mode symbol segment 800.
In the time calendar mode shown in Fig. 6, by driving
the digital liquid crystal display panel layers, in which two
layers of upper and lower layers are combined, the time, date,
and day-of-week are displayed as the current time of "12

o'clock, 36 minutes, and 48 seconds AM" on the 7-segment digit

columns and the AM/PM segments of the time display segments
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FurthernDré, after a sudden switch to the next functional node display
during switching of various functional nodes, a predeternined.g?gggggggga
is turned on anong the al arm node synbol segnment 760, the alar ol
segnent 770, the world tinme node synbol segnment 780, the stopwatch node
synbol segrfBft c£981iger 7 hehe¢ idatre fde 38y MPolthselaphl/due diespdlayi ng in an
uni nteresting display during changes in the functional nbde dispI%é. A
general TNSegRentsquftfs ckpetday diHwaeks of cHeengaday ! ofn e davime fopposi ng
pl ates of glass attached with an orientation film and a_transparent

el ectrode Week CREPSAY cFRFREWIF of2Q HAdLNENAAY rBA-VEEIn d8F anad iy 90
degrees, between which liquid crystal material is injected, and a

pol ari zi ngSEUREBLEs7aPfi xed to the outer side of each glass with the

pol ari zed light axis aligned with the orientation direction of the
orientation fil nlo¥eYeguiRpcaUFe dihendiiépbfE PRRTAL MIBHATS PErLarmgdi By with
a plate having fine grooves in a fixed direction, nanely, alon%lthe

ori ent at i oRCHPABARFORIGHEPPET it dNANlONeThd2BRT eFRINERIF G hheat t he
liquid crystal |ayer sandw ched between glass formng the grientatiqgn film
the ori ent XPPEK HFHéE?%o%l%H14WHQ¥§€g§ Qﬁgpﬂéﬁ B§neH g@@%@éﬂ?“?héﬁlﬁﬁﬂrd
crystal nolecule i w sfed 90, degrees .between the t nd the hottom
Than, when 7t {8 2ps EBE 1 SeR gH SaReD LGRd c PP ERL | ShurTa (REGICLPVEE: on
pl ane of the light Rends.in the direction of the liquid crystal nolecule. a
Eurther ror 889FRaBoFART o7 P b1 SEole (SRAFSieheRenaft (LGRSt sBRE oo,

pl at es of ass.of the above-nentjoned.liquid - 5 J N 2003 crystal
el | “use poPa: Fing RraPae Bl ERE0 AR PECt SperboratT s 1 2P8S SR8V ng
a pol arized.ll ' i ght ] N e fixed
oscillatipg gkgg&t?éhégégaéﬁégéééﬁﬁﬁiéﬁ% é&?saﬁﬁéégggﬁ%%éﬁfﬁ%ﬂ%ﬁggo be
absorbed 18138286LL! RO, U SHIAN ] 150,80 P0uGEOF iR IRt e -

pol ari zed light axis. I'n the foregoing configuration, when external |ight

strikes theal gyl dref ¥Shit n&s) |ne<{d]§:é icob16%288 At £6 £ b ¥ AUYNOFB
pol arizing plate is bent and tw sted 90 degrees in the direction of the

liquid crysuzhifgl 88UtRS @pdiadyeilishacnywbal 15p¥Lrsédmddt®s Rarts where no
voltage is applied to the transparent el ectrodes provided on the inner
surface of cembinatibhe two plates of glass, and is transmtted through the
other polarizing plate. on the other hand, at the parts where voltage is
applied to the tFansparmente eliactthedapperhiayexrud tyiralstldlquddl eeyseslal i gn
along the direction of the electric field so that the light is not affected
by the infdiepdeyopanat shaun dircrBigt.al?7 nel)eandethantovenayersdigighi

W thout twi sting of the oscillation plane. Wien the |Iight reaches the other
pol ari zi nglpauid, crretal ghisplawmamansd shawanint Bédand () adder Bed since the
pol arized light axis of the polarizing plate and the oscillation direction
of the Li gitIBeBtsAigits ayd Fymheyr segmenssy her| Py dthe ywmliolcel | of an
ordinary watch, by placing a reflectin | ate, or a sem -transparent

refl ecti ng SEOREBLENJRFE t PP it z?ﬁ@cglgﬂ%FEﬁPﬁ%ﬁa%qﬁﬂéma§Fﬂé Rt Pel¥wat ch,

the incidept light strikes the reflecting plate and returns so as to appear
bright at PRed3aPLaTRRlerd [ Arsmane STovidta®ol"the Sipper layel

digital liquid crystal display panel or on the lower layer
digital liquid crystal display panel even though the
multifunction digital electronic watch has a combination of
two layers of upper and lower layers, this configuration
cannot flexibly meet the needs of the present day information-

oriented society.



- 5J UN 2003 of the electrodes arranged on the glass is off, and the

incident light is absorbed by the polarizing plate and does'd 0
as to appear black at the parts where the voltage of the elecgibﬂﬁbPzgo§n.

Thus, by mani pul ating the voltages of the el ectrodes fornmed on the gl ass
and from the coMBIHASTER 6N &h5FES2 oFuddRn 'etiSodes th6oPEXthe i quid
crystal cell, letters and nunerals can be disp|ayed, Heretofaore, hesides
wri st wat ch84nRBPRRL i Hamd ayi Sprade, sHh He 33PN FuRg tirpel

di splay or graphic di spl ay operations using |iquid crystal cells have been
commerci al I @ﬁﬁ'F%W%E%é?t IHLinGsk BRde RYUPA {ﬁﬁkPﬁﬁﬁgqunﬁm9“@r§§Fal cel |,

it was inpossible to display different patterns on the s | iquid crystal
cel | di spl ay25RRedeidkal Segngas ngt eFRe %]fars"égsrf“é:ntsé'“g’rr‘r’%'l élegé‘tegtmere

formed beforehand with transparent el ectrodes on e single liquid crystal
o 1A s han N FRe ok R g pEmPa) Sr R ey SECPHAERE Sams

b i dot-pmatri isplay, th bl is th h t

Gots arc rBPRECaBE PeRents 13008 Bhe Fover SR, Somsecadpent 800, "
diff t-sh W thout th . Ath h i b i, t

i spl ay i FPETCRINbatt dPhe 1T UG SEARg P EREDY I r T RrFagl A0c
plurality of I'qu!thnﬁit .cells, conventional |iquid crystal cells are
usual |y af?FQ%ELVR? SO PLSE yfype pol arizing plates and the light is

tt ted f i th h. | ari zi I f Wat ch
W th one i quid Araeatic arr rpAc P ERYsd effhdly I BeTe e ai spl ay.
Th f : ; [ ' - . 200 i Spl

darker 1t COBEFPEERER iihdhe sapi BpRbRIGY PIALE PRy HdRP R aRREATRY L REE"
The purposg,ob, i e £ in (R b0z ARk YE el 6o ARANAERNHARREd R oD ems by

providing electronic device wth sinple display control of the electronic

device in yhigRtAEdd RB£ dry VS eat8te8ADENEH . Rk LBIRA 90N delyirdeshy
provi ding el ectronic device that takes into consideration the visual effect

for bright patdeeRsyhich reaghiel eeseaicmdesi£gl {3 siol fasotiedt , Ofandngention In
order to achieve the above-nentioned objects, in an el ectronic device
conpri si ngpbbh pf Fixid WL PN ElAlEATI x@Bans the geter adidy difeaciinglass a

di spl ay apparatus, display driving nmeans for outputting driving signals fox
di spl ay towihk theptcelamippat atightoaxtibeabagnsad ofitnfureTeidientatdont he

i nformati on generating neans, the display apparatus conprises a nulti-Iayer
di spl ay padékrectien whierthenfariremttiagiodi §plmy is perforned on one arbitrary
di spl ay panel |ayer anong said multi-layer display panel, the display
driving nmeans cliedrisiudt] crygiant Bodecel dchasliasmroperiieP | akégninand state
transition controlling means faor controlling guidance_ display which, when
sai d di spl ¥¥thppaPlate halimfed ineoGropEefoid 1 of 1¥Rd Mhechidd, APRSidys a
gui dance of _the next npde on, one_disgégg ganel_of said nmultilayer panel is

provi ded. ¥hE8Y HRAMRT T AL iizee Rer; HplePhagh &t oftol and
cilecti ve uscentstls, el hEPLL 800 £/ e S YS! QuniRRSAZ 10 10
between glass forming the orientation film, the orientation
direction of which is shifted by 90 degrees, the liquid
crystal molecule is twisted 90 degrees between the top and the
bottom. Then, when light passes through the liquid crystal
layer, the oscillation plane of the light bends in the
direction of the liquid crystal molecule.
Furthermore, the polarizing plates affixed to the outer

side of the two.plates of glass of the above-mentioned liquid
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The information generating neans conpri ses reference signal generating
and neans for generating information, such as tine ingou iﬂmggn
e t

nmeans,

the basis of the reference signal fromthe reference signal

neans,

the di splay apparatus conprises _a nulti-|layer display panel, with
all or parFryﬁgéﬁ F@EE
5 J UN 20p3_havin

conpri ses

dot-matri x _di spl a anel to hand]e a variety of fupctional pode displ ays.
' the abodd9BEntPoREdtERRIIEEESth i} s SEeoRFFAnIAtel HFGE iBhAn%e a

mul ti-layer liqguid ctxstal

cells are &Préﬂﬁ@EPFﬁ

t UBRePPERNZ 19 BHE LS| F?;ﬂﬁéef‘bﬁ‘?ﬁ}?ﬁ%ﬂp'ﬁéﬁéﬂ 7
t-matrix f t, d.t di spl dri
46E LA, RLEBPR 111409 FBalgRarsn FaghE niis sphay pce

di spl ay panel _in _which |iquid crystal display
¥l anrausesyildghy teahe paPerh el Hh@ he poker

consunption can.be.redyced. |Jf a reflecting-type polarizin | ate i,s used
f or a?plea§fc&ﬁ&aﬁﬁaﬂi LEFyien %ﬂ%#ﬁng%éégp gggfﬁ@sagﬁq%- RO 26% pl ay

appar atus, Jit 1S
vari at i ons *1P% A& 8bove- nent i oned display apparatus is a multi |ayer

B

cell conpri$esas ¢

menber,

i Y ) - i spl ' ' i th
biural ity SPe Fodrsiaryd SFate S RACR-D SAREREd VT heaRiey HEed N 0

plurality o

it

Qssible to realize a brighter display having richer

'S possi a brighter aving r

arranged so a 0 ove

on the | owest lTayer side of

HFEHARL R P 4 Rk g O SEARIEc HRRATAC

ap, and a

ot 11 wairapehakepebetderni e AYANCITERLI aRRdebagkr ahe IR arranged

crystal layer at the parts where no voltage is applied to the
transparent electrodes provided on the inner surface of each
of the two plates of glass, and is transmitted through the
other polarizing plate. On the other hand, at the parts where
voltage is applied to the transparent electrodes, the liquid
crystal molecules align along the direction of the electric
field so that the light is not affected by the influence of
the liquid crystal molecules and travels straight without
twisting of the oscillation plane. When the light reaches the
other polarizing plate, the light cannot be transmitted and is
absorbed since the polarized light axis of the polarizing
plate and the oscillation direction of the light are shifted
by 90 degrees.

In the liquid crystal cell of an ordinary watch, by
placing a reflecting plate or a semi-transparent reflecting
plate under the polarizing plate on the inner side of the
watch, the incident light strikes the reflecting plate and

returns so as to appear bright at the parts where the voltage

>



the mul ti -‘I ayer liquid crystal display panel and the abovenenti oned | owest

| ayer liquid crystal display cell, it is possible to realizg, [ d
consi stent display. If at |east one polarizing plate, besi desst ELUN%%

reflecting-tyge pol arizing plate o the lowest layer liquid crystal display
cell, is a®feFhecelegtisgdns Foirandedngnpltheedlase pftatatsh Wre t he
reflecting-type polarizing plate can result in a, brighter display. If the
above- nent tBR&AENF gl theristahsogibed By HBRePOLIRPF IREP RS 13 99SSF | qui d
crystal cells, and three polarizin | at es of which the uppernost |ayer

pol ari zi ng"BFaF8tsn o3P a"‘lgd?%tqp&?- ygéaEBI aki theagParts & € ni ddi e

| ayer polarizing plate is a reflecting-type polarizing.plate, it is

possi bl e tSOiEég?z%f aERE hefFrades idf 08ri ailtbirs Py @ Wdatingethe the
above- nenti oned backface nenber is colored, it . is possible to have a

di spl ay ri ¥RLEAIGSPatFhmLleqtnogesaporBerefl B‘ﬁ%o‘?]oaa"&f% Rahdhs s a
reflecting glate or an EL plate, a bri%ht disglay can be achjeved. |If the
above- nent FERBHNAEEPR -9 LyBtaRAS NfaF NGaREPChERASS RRRITS | R rHdi%pl ay
screen, of which only the central area is_a dot-matrjx fornpt display,
varfety caRTBECANGEALYo T EHG Ay NORETRRE SRBVES AT UER 1 ddi o | yer
reflecting-type polarizin | at.e is atf]xed to an upper layer |li.quid
crystal cell an %ﬁéﬁﬁé%; d $F8&535|8ﬁé?LY%5%ﬁeﬁf§ﬁHl Qn%ﬁﬁ h@@FI, t he

| ari zi I , he. di f
Bbove. rent PERENTY QUMEE ST RsR PRy, Lind PR B Beddie on o
| t ' Led - . : 5 ty I
Taur orySrapLef plezatiche el Thans, Lhgs PR ColR AAPE el ned 1 1

the di spl ayofhelbEa APOYE: MBRLALQBEY EbAW L SHaE v HRFn1yS oR8! 15Qudd
reflecting state mﬁen a voltage 1s applied
crystal cell, it was impossible to display different patterns
on the same liquid crystal cell display area.

This is because patterns of segments or letters were
formed beforehand with transparent electrodes on the single
liquid crystal cell. Although it is possible to display
different patterns in the same area by using a dot-matrix
display, the problem is that the spaces between dots are
noticeable and it is impossible to display completely
different shapes without the spaces.

Although it may be conceivable to display different
patterns in the same area by further overlapping a plurality
of liquid crystal cells, conventional liquid crystal cells are
usually affixed with absorption-type polarizing plates and the
light is attenuated even after passing through two polarizing

plates for a watch with one liquid crystal cell, thereby

resulting in a dark time display. Therefore, the problem is



to.t he above-nenti oned upper layer liquid crystal cell, an appearance rich

In variations can be obtained. Fig. 1 is a system bl ock di ag pst
enbodi ment of the present invention. Fig. 2 is a cross- sectioﬁmrﬂ\f]/Na&po

upper and | ower two-layer liquid crystal display apparatus in the first
enbodi nenthaf the @ien henames evenFdgrkeri sf atwopl Mdwd iduyvissedat i ng

segnent s g%y? ?ygpggeﬁlgg}gﬁgal\%rnhomflfggﬁﬁtl E8“£Q §grystal display apparatus,

with (a) respect w ng the segnen s of the | ower |ayer
l'iquid crystal TﬂesphayoaadOE hteheyppersdray enviengupd soystal tle sgdame- Fig. 4

(a) to (c e transiti agrans . hovmn Lhe tran |t10n of dlspl in the
first enb%)n n%enfleg érOb ng tb39 rgvﬁr elélgnfigfﬁgen |on wslt(h c‘ﬁ%e) are
transiti odidpagyansnshow ¢if) ttHe e‘_lrea:m&bhuondeirldesm ayhicrh trﬂnﬂtS@ﬂ@l’ld

enbodi nmen ccording to the present inventi a top view show ng
T o iaPEes Areorato L o R Basel o Ehds,| bE mrctbidi S amanIes or
art. 10 device that takes into consideration the visual effect for

bright and easy to read electronic device.

Disclosure of Invention

In order to achieve the above-mentioned objects, in an
electronic device comprising information generating means for
generating information, a display apparatus, display driving
means for outputting driving signals for display to the display
apparatus on the basis of information from the information
generating means, the display apparatus comprises a multi-layer
display panel, and when information display is performed on one
arbitrary display panel layer among said multi-layer display
panel, the display driving means clears all segments of other
display panel layers, and state transition controlling means
for controlling guidance display which, when said display
apparatus changes from one mode to the next mode, displays a
guidance of the next mode on one display panel of said multi-
layer panel is provided. These means enable achievement of
simple display control and effective use of the panel display,
and are effective for emphasizing to the user a transition to

other mode or state.

The information generating means comprises reference
signal generating means, and means for generating information,
such as time information on the basis of the reference signal
from the reference signal generating means, the display
apparatus comprises a multi-layer display panel, with all or

part of at least one layer of the multi-layer display panel

7



- 5J,UN2003 Fig. 7 (a) and (b) are top views show ng the respective
segnents the upper layer liquid crystal display and the |ower layer liquid
crystal display. Fig. 8 is a block diagram showi ng the circuit

configuration of a nmultifunction digital electronic watch of gh [
05(3J.jl§r2ﬂb%p

enbodi nent according to the present invention. Fig. 9 (a) an
views showi ng the respective segnents of the upper layer liquid crystal
di spl ay panel (layer) and the lower |ayer liquid crystal display panel
(layer) of the display apparatus in Fig. 8 Fig. 10 (a) and (b) are top
vi ews resheeinged ydehow bigl® Heoqitor mad dmedidsfibdR Ys tdatied ngf meRasdi spl ay
apparatus in Fig. 8 for the upper layer liquid crystal display panel and
for the | e9BPriagera|deuimpieristaantdiodgledy ipanaontmad ling theg dgspdRry
diagran]shomdng the circuit
of a dot-matrix display panel to handle a variety of
functional mode displays.
If the above-mentioned display apparatus is configured
so as to comprise a multi-layer liquid crystal display panel
in which liquid crystal display cells are arranged in multiple
layers, display ¢an be varied and the power consumption can be
reduced.
If a reflecting-type polarizing plate is used for at
least one liquid crystal display cell of the above-mentioned
display apparatus, it is possible to realize a brighter
display having richer variations.
If the above-mentioned display apparatus is a multi-
layer liquid crystal display panel in which a plurality of
liquid crystal display cells are arranged so as to overlap and
the lowest layer liquid crystal cell comprises a reflecting-
type polarizing plate that opposes a backface member, it is
possible to realize a brighter display having richer
variations.
If the above-mentioned display apparatus is provided
with a plurality of liquid crystal display cells arranged so

as to overlap, and a light diffusion layer between the above-

mentioned backface member arranged on the lowest layer side of .

8



configuration of a nmultifunction digital electronic watch of the fourth

enbodi nent according to the present invention. Fig. 12 (a) an5 gﬂJ 2@930p
vi ews showi ng the respective segnents of the upper |ayer |iqu¥d Ug

di spl ay panel and the |lower, layer |iquid crystal display_ panel of the

di spl ay appirafbitinlaygr Yiquid grypiadaflighdayphanse ansp thewbove-
respectively showi ng_ the information display states.  of the displ.ay

appar at us FRDELgRed 119¢gst H@Xﬁfpé’rlqﬂudf}efcrly?éﬁiddk?l?/%‘?iélc‘%ﬂi]s'pl%y 1§anel and
for the lower layer liquid crystal, display panel. Fig. 14 is a block

(i ngr am ShBRPAGDLRCEE] TERA 120 dh gttt RO’ SPRBLREREY FARRY®IT di i ¢ a

el ectronic watch_of the fifth enbgdinent ac ordiq%?to t he present

i nvention. 11 LAY Jeaidodne §OlRE1EINI AP YY) BHSEASHH) WiCews showi ng t he

i r |l roli i r | i | nel n
respective Segrent S oS08 SRR, Iy S akedy e de SLYRE A I SR A3, 2nd

crystal display cell, is a reflecting-type polarizing plate,
the application of the reflecting-type polarizing plate can
result in a brighter display.

If the above-mentioned liquid crystal display panel
comprises two layers of liquid crystal cells, and three
polarizing plates of which the uppermost layer polarizing
plate is an absorption-type polarizing plate and the middle
layer polarizing plate is a reflecting-type polarizing plate,
it is possible to realize a display rich in variations.

If the surface of the above-mentioned backface member is
colored, it is possible to have a display rich in variations.

If the above-mentioned backface member is a reflecting
plate or an EL plate, a bright display can be achieved.

If the above-mentioned multi-layer display panel has a
quadrilateral display screen, of which only the central area
is a dot-matrix format display, variety can be added to the
display.

If the above-mentioned middle layer reflecting-type
polarizing plate is affixed to an upper layer liquid crystal
cell and separated from a lower layer liquid crystal cell, the
polarizing plate can serve a dual purpose.

If the display of the above-mentioned liquid crystal

panel is set te a reflecting state when no voltage is applied

9



the lower layer liquid crystal display panel of the display apparatus in

Fig. 14. Fig. 16 (a) and (b) are top views respectively show
i nformati on d| splay states of t he di spl ay apparatus in Fig. ngthNrZDUfi

upper | ayer uid cr stal display pan and_for . the Io yer |iquid
CPetal -t &p1 BCpanar SRt fondy p&%‘é%@#éﬂg YRR G Toas ot 1 ng

states on the dot-matrix djspl a panel in the fth epbodi nent of Fig. 14.
Fig. 18 i s2RPEREARCEeELFNE YA QﬁOQEncé?aEﬁ R+ ure of a two- Iayer

l'iquid crystal p anel that is used in the thjrd hrou h f| th
embodi ment s acco¥§ E@g {; éi?YbP séne PEQEﬁf??ﬁF1Qﬂ?§ % 3!
cross-sectional view o é;? modul e in the sixth e odlnent of. .t

present i nP8AEiohS ??b t%OPIEF Q§ﬂqgr§§8t8r8§§ns%cY? TRge ViS \ﬁgﬂ%iﬁ ng part
f th t t th d tal .di t f Fi 19 th
o e o T4E e SR LA LS 8 S LA L i

appearance rich in variations can be obtained.

Fig. 1 is a system block diagram of a first embodiment
of the present invention.

Fig. 2 is a cross-sectional view of an upper and lower
two-~layer liquid crystal display apparatus in the first
embodiment of the present invention.

Fig. 3 is a top view illustrating segments of the upper
and lower two-layer liquid crystal display apparatus, with (a)
and (b) respectively showing the segments of the lower layer
liquid crystal display and the upper layer liquid crystal
display.

Fig. 4 (a) to (c) are transition diagrams showing the
transition of display in the first embodiment according to the
present invention.

Fig. 5 (a) to (e) are transition diagrams showing the
transition of display in the second embodiment according to
the present invention.

Fig. 6 is a top view showing the information display

state of electronic device according to the prior art.
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so forth omtted. Fig. 21 is an explanatory perspective view representing

the directions of the polarized |ight axes of the polarizi ng pl ﬁs Gﬁéixed
to the liquid crystal cells of Fig. 19. Fig. 22 is an explanstdi) 2

cross-sect4.onal view of the liquid crystal cells illustrating the
transm ssi on st af&gwhen agntaingnt(bl)i ghe top evsewshesHawjuiad tdrey seapediipeay
apparatus of Fig. 19. 12 - 5 ~aM 2003 Fig. 23 is an explanatory

cross- sect segakenyé ebhefupper |Jaysrd ldguddarryetals displsay atrichdhehdower
transm ssion state when EL light enters the liquid crystal display
appar at us afyeirglig@id Rxyst@l idkispliagp vi ew of a di splay exanple of the

wat ch shown in Fig. 19. Fig. 25 is a top view of a display exanple of the
wat ch shown in FFig. 1®.isviedélocksdjagfan shewinndghaucideaitnventi on

Enbodi ments of the present invention will be described hereinafter with

ref erence confhguaetiemedf or awiltgfunpitgonidigitabl @ecthiamicamadichanfupper
and | ower two-layer liquid crystal display apparatus, which is a first
enbodi ment tbe therdreskedinente mdcordinge toyshe npresdntyuknuargriasf. t his
enbodi nent conprises information generating neans 10, external operating
means 30, displ afidridily m@ghdbloarg Sentelewsaridiaing doet reSPEFtEve and a
di spl ay apparatus farnmed from an upper layer liquid crystal display 1 and a
| oner | ayeFeomgnrd ef yehalurRppllayer. 1taeldxeeyfedl oheiRkahdgan®dns 30

conprises a chronograph L )
(layer) and the lower layer liquid crystal display panel

(layer) of the display apparatus in Fig. 8.

Fig. 10 (a) and (b) are top views respectively showing
the information display states of the display apparatus in
Fig. 8 for the upper layer liquid crystal display panel and
for the lower layer liquid crystal display panel.

Fig. 11 is a block diagram showing the circuit
configuration of a multifunction digital electronic watch of
the fourth embodiment according to the present invention.

Fig. 12 (a) and (b) are top views showing the respective
segments of the upper layer liquid crystal display panel and
the lower layer liquid crystal display panel of the display
apparatus in Fig. 11.

Fig. 13 (a) and (b) are top views respectively showing
the information display states of the display apparatus in
Fig. 11 for the upper layer liquid crystal display panel and
for the lower layer liquid crystal display panel.

Fig. 14 is a block diagram showing the circuit
configuration of a multifunction digital electronic watch of

A ]

the fifth embodiment according to the present invention.
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operation swtching circuit 31 and a node switching circuit 32, each
respectively outputting chronograph switch operating infor iRn

node switching operation information S5. The displ ay drivignggdégﬂigmUS
conprises upper |ayer display driving nmeans 41 for driving the upper |ayer
liquid crystal diigpl dy {2ananfotlt ?%@éﬁoRﬂ%ﬁﬂﬁﬂ/%ﬂqW&Pﬁgtﬁﬁaﬁ§sﬂ?chWe
driving the lower layer liquid crystal display 2. 13, - 5 J U N 2003 The

i nf or mat i oRCYHRPRYRII hFheeamPerolabrpr L $8414 FofsrEhEsplgyaPagehepitior 11,
atinme information generataqr 20, a chronograph information generator 21,
and a nodetle sHWSE i AfsrdtiddidgerEs he brd boplan Pangle OdntbesAgaRE2Gener at or

11 conprises a tinme reference source 12 and a divider circuit 13 where the
time referdPRRIIYLTF It F1%r ddtres a reference signal for time neasurenent,
and the divider circyit 13 diéides t he reference signal, r i e

S

/ f t {

reference sourcd 2 38d (87 edlds (RhriTust® Mifyssitgs théiegghﬁFgﬁﬂngn t he

i nf ti ti 0. The ti i nf ti t 20 i
the vari ouEne| M AR SI8P LAYoRFRRES  f cFER (LS Ga FoeT et PO 1L (o

erf ti t ti , d tputs ti i nf ti S2 to th
over | ayeR L1 P o4 e HpaRcanaras, LIRELY HPOr AETLEIrg, RaPon=08ner at or
21 receives vario tinin%,sianals Sl fro%Lt e reference signal generator
11 and_chrgﬂﬁg %@Eﬁﬁwﬁﬁ(ﬁf SFerafiPhg FRYBFMRtFHHPSY B0 he chronogr aph
operation sw tc'}‘oi[‘ﬁ‘lpﬁ'% G L 25 t9i§$.rsf S O%BI’%t%% gﬁg%#éfg&n%tates

operations, and ut's “Chronogr aph” i nf or ion we ayer

di splay drjyi NERANS e T r rsdi . t!}h@g recei ves

the tine i%¥o€%%tlon%géggﬁanﬁkgﬁgnggﬁfih?d?ﬁ%?%%ﬁ{ odgﬁggg éﬁe | ower

| ayer quuhgﬁgryéyal di splay 2. The state transition controller 50 receives
[

node switc g operation information S5 fromthe node switching circuit 32

and various timgyg Siignaks aStrbsenyébeisR{ EranGe of dnakxagpesator 11, and
out puts node information S7 to the node display information generator 22.

The nmode dsgphétuid of a twvolldy¥Nr2603uiaf OFp@td Oy oNeRAAneI2thageiyes
node information S7 and out putS node display information S8 to the upper

| ayer di sphagddih Vil drEaes throudhe fippRr ehiBy@imshtsdladyodtdivigngomenas 41
recei ves node display information S8 to drive the upper layer |iquid
crystal dippéagntl.irSrentlitcaneously, the state transition controller 50

out puts display switching information S6 to the upper |ayer display driving
means 41 and t heFigpwdd lisyer cdpsptagctionahg imvans 42wahdhcoodnbe sin he

di splay for guidance display which, during node switching or when the

di spl ay appheasistle remhpsbinfendmodnéhgodrsesent hinven&iampde, di spl ays a

gui dance of the next node on the upper or |lower [ayer |iquid crystal

di spl ay. Next, tHd-c@% ii§urs: eBhasged Heres sTRegt ianddr ¥i6Y shovheg part

of the structure of the liquid crystal display apparatus of
Fig. 19 with part of the liquid crystal cell support frame and
so forth omitted.

Fig. 21 is an explanatory perspective view representing
the directions of the polarized light axes of the polarizing
plates affixed to the liquid crystal cells of Fig. 19.

Fig. 22 is an explanatory cross-sectional view of the
liquid crystal cells illustrating the transmission state when
ambient light enters the liquid crystal display apparatus of

Fig. 19.
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first enbodi ment of the present invention wll be described. Fig. 2 is a
cross-sectional view of the upper and | ower twolayer liquid crystal display
apparatus according to the present invention. The upper |ayer *i 603
crystal display (panel) 1 and the |ower layer liquid crystal disglay
(panel) 2 are | athated ¥nds GFPSAPRECHY ST 18l Vigie of. tife system
shown in Fiig. 1, except_for the upper layer Jiquid crystal display 1 and
the | ower ﬂéﬁEFdIFﬁh$€a%r%%&¥ﬂ dilssitxptang; Ehe trangms oreistake ¥bB6ard 5.
The circuit _board 5 is electrically connected to the upper layer |iquid
crystal di Epl &p9ntafutess the owdid SydptpldiEP Ry sArRarfityn f Figy
conducting _neans 4. .Areflecting-type polarizing plate 88 is arranged

bet ween thégupper | ayer liquid crystal display 1 and the | ower layer |iquid

crystal display 2, and serves a dual purpose, as,Z an upper-side polarizjng
ol ate of the |ovBio! dferis PqiPe SiputaF ai SHRIAY SHRFRLS Giehe) Hateh
polarizingsﬁlate,of t he upper. layer liquid crystal display 1. 15 -5JU

N 2003 Fi gS™8%Pal?i 1S tp view of the Iower layer liquid crystal display 2
of the upper and_| owey_ two-|ayer liquid cryst di spl ay apparatus_accordi ng
to the present inv®nt %nf?aﬁd%%nglg (Bg fs %FéiﬁY\ﬁgéﬁﬁ%e P%etﬁﬁnggnger
liquid crystal displa f the upper and | ower two-layer |iquid crystal

di spl ay apSthPuéna%i%révﬁg to the present invention. Digits for
representing the node are configured at the center of the upper |ayer
liquid crystal display 1, and the part besides these digits is in itself an
i ntegrated nt laxer i gui cystal display 1 is affixed

wi th an abSorptTon-t{ype polartzing ate 10 € upper surface and a

refl ecting-type ALt Brakhiel Brbbent MR MIdASA1IIRN Ll pRLAI i zed
po e g

| i ght axes of bot arizing plates are para to each other, ht is

transm ttedepBihhrtér RN G il b kAKChtLAOKEE SFaid)s di pRhay12. This
is considered the ON state. In contrast, when the polarized |ighf axes of

bot h pol ar ijgi BgpRbek e§i g ap P ediuppled’ ah akdr Otber1aydNtiduiar ef | ect ed
and does not reach the lower layer liquid crystal display 2, and appears
simlar tockyBthlodisglay dpparenrusjeivddchhes QhFe it comid intetupEehkayer
liquid crystal display 1 are configured six 7-segnment digits 7 for

di spl ayi ngpretentaineentoiorn i n®hec hysteqyr epif i anrhtsionf eft khishese digits
enploy the well-known TN liquid crystal display. However, since the

| ower - si deepbbdimgenhoceiEt sess indlcamed ionhgenenasnygremganzarko arckteraal
segnents that are off appear to have the color of the polarizing plate. It
shoul d be roesdtindatnesrs Wherdigipdaypdiravingngepnait 40 ofa tat@leower | ayer
liquid crystal display 2 16 ~_ 5 J U N 2003_al so serves as the | ower-side
pol ari zi ng tFRAEAtEPNt PRObEPErET PPar ANdg@i H1EPYAY a?PRAGIIHS EPrded £dPlst s
the light axes between both |jiquid crystal displays. This dual - purpose

pol ari zi ng 2Pl 4PBeHr LR ERALH AL IFYS eduléPiLéXtin%'-‘@ ypelower layer

liquid crystal display 2.

The external operating means 30 comprises a chronograph
operation switching circuit 31 and a mode switching circuit
32, each respectively outputting chronograph switch operating
information S3 and mode switching operation information S5.
The display driving means 40 comprises upper layer display
driving means 41 for driving the upper layer liquid crystal
display 1 and lower layer display driving means 42 for driving

the lower layer liquid crystal display 2.
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pol ari zing plate 88. The upper and | ower two-layer |liquid crystal display
apparatus according to the present invention has a nunber of s iﬁq
resulting fromthe display states of the upper layer liquid crssd (ﬂoﬂaay

1 d the | I d t al I t.at i zed
" Tabl e 1. 1 SPAY cinteatii GEnsrALs Epri‘%a%yaé‘ec?qenm%%e%fﬁ{ 2l display 1
Is conpletely in the tate. This ate_i.s ed the shutter state
S nce The FBYEFERE0er FPEhI TSR Liiop SyTs CRRTORA DL TSR tRr o

a mrror _state ce,the u yer

shutter been Iosed

o 6 crodpar 8y 5?999&&5%&@%@%1@& o Bk 7T or s o i ce
the | ower l.ayer qui d cr g%fp M nnot be seen, s tur fd of f
corpl et el y Omﬁéé?eeg% ?torT BleprerorSins Sty osner Ryl

Li qui dCr sta a 2State Shuter%lEl Hn.stmeAy_G$
(cal'or of o APPEIRSF o cSHE & S REPHrcH: 451 A)AS SREALD

of stateol ari zin teState e transnissionl nformation dISp

statestate" 858rg é%?aﬁﬁé?ggﬁfe SOPFCFU hSFeBée%escﬁe fef S r@ﬁﬁéﬁ%

Wi th refer%n%etgﬂeTﬁgagu%éméﬂE, and the divider circuit 13 divides the
reference signal from the time reference source 12 and creates
various timing signals S1 required in the information
generating means 10.

The time information generator 20 receives the various
timing signals S1 from the reference signal generator 11 to
perform time measurement operations, and outputs time
information S2 to the lower layer display driving means 42.
The chronograph information generator 21 receives various
timing signals S1 from the reference signal generator 11 and
chronograph switch operating information S3 from the
chronograph operation switching circuit 31 to perform
chronograph measurement operations, and outputs chronograph
information S4 to the lower layer display driving means 42.
The lower layer display driving means 42 receives the time
information S2 and chronograph information S4 to drive the
lower layer liquid crystal display 2.

The state transition controller 50 receives mode
switching operation information S5 from the mode switching
circuit 32 and various timing signals S1 from the reference
signal generator 11, and outputs mode inﬁormation 87 to the

mode display information generator 22. The mode display
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-5.JUN, 2003 In state 2, information displays of various types are perforned
by the upper layer liquid crystal display 1. In this state, the upper |ayer
liquid crystal display 1 has ON segnents and OFF segnents. Si JEJENI
layer liquid crystal display 2 can be seen at the ON segnents, the |ower
layer |iquideGrystaln YRR Vo2 d7S rbUENGL Hdfact 9, IPROVEd Re appear ance.

Iy
Nanmely, a control operation to display I nformation on the upper |ayer

liquid crystaputs siddy dhsansly airmgerkiolonper abi @Ret Gpper N9kt aldpithe
segnents of the lower layer liquid crystal display 2 are perforned in

conbi nat i odrinitfenstrat @1t r ansi tipper deiterobliepl 5P ofivHing. mdanand t he
display is driven with the display driving signals fromthe display driving
means 40, rheeébhys diasds aysniay hafdirspt dgn iS# domdriiva the tupeesolawerof t he
pol ari zing plate of the |lower layer liquid crystal display 2 at the ON
segment s oft MEREdupPETtAlafdFPlanydi-d crystal display 1. In state 3, the upper
| ayer liquid crystal, . displ 1.is conpletely.in the ate_so as to
transmit |ight, é;ﬁf%tﬁPSBW%%PoﬁhBi§ﬁ%§?518P¥&§FPBU%04{%§¥385X%§perforned by
t he | ower | i gui di spl 2., ly, i rnatio i.splay on

t he | ower P%gm%i%pﬁa&; év;&%%hlcﬂgs6Pg§r%talw°3’n§6088t ?{619 Jc?%éarra ?g‘%lxsto turn

oft all thg;spaaRNiSiBing REaMPRAr ahaYehe | 1AM 16543 Al s SPURYvinpr €

|
performed in conbination in the state transition controﬁﬁler 50 of" Fig. 1,
and the di sghay 43 Hd veAc w1 thBeadigphayosr s¥idghsd gaabsay rom the display
driving neans 40,  thereby _ causi ng,a norrrg] [ uig, crystal display of a
wat ch to aypégh oHThRe F‘%ﬁ%rs"f%ﬁ A0 | Juivpelr FEE aF 1RRGY) gpPRTatus 13 g
JUN 200 Actctahgels sfprcay oheansdd itonshavi ndxthaodes cdi feithyre negupddnee W t h
reference Lo Fig. & Fig. 4 dives transi tion diagrams shawing, the display
transiti onS when Tode swt ching FREThe prédént ~ehbodient 15 performed from
the time nodeplayt he chronograph node. The tinme node has the display state
of the above-nentioned state 3 in which the upper_layer |iquid crxstal
display 1 is conpestel {he fonfdgeratiqraed §Bedi9RlaY ARBATREYS Gt thand t he
| ower layer _|iquid crystal display 2 displays . the tj data S2..(Fig. 4
{a)). When ﬁbﬁ%sﬁm@éﬁf“ﬁag%“l &E‘Ff Bréant r*rS‘r‘ﬁ/ePﬁansY’aE{Eg,bet H&SFoRE%swi t chi ng
operation i r nat. S0 LS. 1 t i.ti0 troller 50
fromthe nngieg?'svnaf1 tlgﬁ?ngég%gc%%qggéi'(I)sﬁleggtogt ghtgrg |tiag‘r(i1 ggﬁ%){lo{“%er 50
recei ves thpay@der sifitic Brpge DPRIidpLey Agfaaataki 88cSBaalyd teutmeit s di spl ay
swtching information S6 to the upper l|ayer display driving neans 41 and
the | ower |pyesenh sipivaptdonyi mje egms: 43yefheigyopkrcdyayel dlisggdlagy dri vi ng
means 41 receives the display switching information S6 and turns on the
digits "cH' (BaR@i ¥ 4 ﬁ@dcﬁgénm&&phabﬂrthiel\lj-@péifYF‘a?brdiﬁR}GVd(E#%ﬁé{)aP
display 1 and turns off the other segnments. The | ower ga er _display driving
means 42 refEfvEIINAEed; apf SHRRBLEEA BY 3 fFdrnElPBRATSE do ely turns
off the lower Javer, ljqguid.crystal displ State 2.1s . a { nati on of
bot h di spl aflgs{:% VIR 'l&l-lrl?'ssldi §6F3§€décl}/rn%ihﬁe“88 BrI%f%rt I’%g&gg# or
pol ari 2i ng BL-okeai Nufdhiall i/ Mo UrSPhdfer Aaydt NSRHLL clfstal BOSPIAY € Lo
strongly enphasize to thé user the transition tothe chronograph node. This
"CH' displ ay, coatbuiigs on@b a Pefduad 8batd e, (Fhd. c frddi)) bodfd 5 is

electrically connected to the upper layer liquid crystal
display 1 and to the lower layer liquid crystal display 2 by
conducting means 4. ‘A reflecting-type polarizing plate 88 is
arranged between the upper layer liquid crystal display 1 and
the lower layer liquid crystal display 2 and serves a dual
purpose as an upper-side polarizing plate of the lower layer
" liquid crystal display 2 and a lower-side polarizing plate of

the upper layer liquid crystal display 1.
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‘- 5J U N'2003 After "CH' is displayed for a period of tinme, the upper

| ayer display driving nmeans 41 again conpletely turns off thgﬁpﬂmlm
liquid crystal display 1 to set the conplete transm ssion stat'e. r

| ayer display driving neans 42 displays the chronograph information on the
| over | ayer Iicuﬁ%ﬁtg¥§ﬁﬁlléi§pFa9 viewof the j1OWeT: diyieRati@R1i8f bot h

di splays in which npde contents are displayed in a manner simlar.  to the
nor mal wat ERY&Fap AiSR¥AY.2 £4 OPe UPRETT BRAGLPHRYT deiT S tIHEYFr st

enbodi ment according to the present invention. In this enbodinment, the tinme
node and cRF¥RbEE aPESRARIE SRRATATYS| aeardingtte cthe RERFaHe 1RY§8tdPEpl ay in
state 2 during node transjtion enphasizes the node transition. However, the
di spl ay fuRBEi Bhdof3tHR) preerfob N&Ht PEntRanmRRehel &R LigWE cEysyal
utilized since state 1 is not used. A second enbodi nent providin% further
visual inpdefPEaY hote thateRSToASd hEBPHOFYER o5 ¥R Gt Lh F TSR The
described wth reference to E%gi 9. The g stem configuration is_identical
to that shBWAPTAY FRRPAEARY 3 HELERi bR bR WPTFS BRE o Ed-Clri gPr81 LT ves
transition_diagrans_show nq.the display transitions_in the secon

enbodi ment T35 CBF AT RESTO the- i B98KT SFRVEREE bALT IR K¢ o damsE R Chormi rr or
di splay state that does. not, bel ong,tq.either. the ti nod r__chranograph
node. All HMBHE"trahsrt Jo%%l%rcé:yﬁé:g‘ﬂ‘oaﬂrﬁaiWalt h%m%ri #‘F%rp%%sgﬂegﬁ%&sat e. The
transition_diagr .0f Fig.-5.sh C wh the mrror display state
transfers Pgesgegﬁﬁgs n%sdglnanl&%te%\grg f?gge%’é%%dtér]% W$''s back to. the
mrror display - . 2 ejnafter ., t;he jty

di agranms show nafﬁglpffegpllgye?r %ﬁgﬁl%o%%;%w hdelr%Ielcal n(} é‘%bgg?%%%? g]gg%r di ng
to the pregeniil Wolf Elg. ! ri i n t

Tabl o 1 FrrotPPerFRE B e Thfaxizihy, pEeOreq LS Ut SELREISRAE (i

state, therdppeetiRySfypd PH1GGLNSHAb1dEaPLEYtHe | Fovdlk il fAJL. OTwREAL € and
t he user does not obtdin informatidn. However, state 1 is highly effective
since ther eneSpalRPIREd SBHY Kelseolt Hueht poldei Aldg Flatdsatage and noreover
the mrror display itself 1s one type of visual effect. Wien node sw tching
is perfornpdrhlLbelt be eh@plovheit,alléght) ist Bean®iit ed turding iti kedichesd?2

out puts the node switching operation information S5 to the state transition
control | er th8. 1dher slafer tIiansid icagseaht dbspray 5. r atdisvas tbes hdeeed

swi tching operation information S5 and outputs the display sw tching

i nf or mat i obh860Wostétke upfder chayeast) sphety the \palpnmizads l4ghanaxeheof oner

| ayer display driving neans 42 for transition to state 2. This is identical
to the firbpthnbolanenine xwlaites: laae pRependicehar ake earhmdhgirsplaght to
indicate the tine node (Fig. 5 (b)). Furthernore, after a period of tine
has el apsedsf FBflLepEed tard doftse NOtam§RERSThE Lever BRY&HhildudborEYEhal
contents of ;the tinme node (Fig. Si&g ). Wien the node swi t¢hing operation

i s perfornBdSPLaH ¢c)2nd [RPRGAHS: Sitdherefe 8 MEFECH r FOrSdREpl ay state. At
this tine, the.gtatg first rattn fers to state 2 (Fig. 5 (d)) in which the
char act er sS°MRAGF S d?@%ﬁ§V£f S*ndicate the nmirror display state, and

after the 21 On the upper layer liquid crystal display 1 are

configured six 7-segment digits 7 for displaying information
of time, chronograph, and so forth. These digits employ the
well-known TN liquid crystal display. However, since the
lower-side polarizing plate is colored, the non-segment part
and the segments that are off appear to have the color of the
polarizing plate. It should be noted that the upper-side

polarizing plate of the lower layer liquid crystal display 2
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-5 JUN 2003 display of a period of tinme, the state again transfers back to
the mrror display state of state 1 (Fig. 5 (e)). Although quu.i.s ggﬁémos
di spl ay panel s based on heretofore nmainstream segnents, such as Y-

di spl ays, are used for both the upper and_ |ower two-layer |iquid crystal

di spl ay pant$e FRrYdR 35 rdie dovesefddg eRbBELALRY sPlafte |Fadthe@PSE t he

| ayers may_al so be of the dot-matrix format. As described in the foregoing,
for the di 3pyay tbudidlcwopdid iddseley dhanfupdiesrtilm didit &%es8| ectronic
wat ch combi ning the upper and |ower two |ayers, the two_|ayers of upper and
| oner | ayebPeFygen dP@El skiguidl ShvaFagaddrplagh- belhdst dugilvebyraged t hr ough
simpl e control operations by configuring_themso that information display

i s perfor nmBelayiz ke sekifehiRrefferabiie enpheydpbbe FaliscinaiahBeower | ayer,
and all the segnents of the liquid crystal display panel of the other |ayer
are conpl ePelyrigin@Pbi¥e 8urthernore, during the switching of the various
functional nodes, the node contents of the next functional mpde_are

di spl ayed prior TR t9RPYT 276 LPYRTt SWPhdaYekt 1 ¥l idyatatoddseiapl ay. This
makes it easg for the user, to visually understand {he el ectronic device

(mul ti f uncPPBATAFYF t2FCHUFART 59 ERFaPERFEPF oV ERREIRE Fahé IIREr| Sfer
digital |iqui t di .. t he, | digitagl liquid
S0l LT al erlan el SRl e Loterod et g A o
0P 2T on S0 AL A0 ) il k10,8 Sptlhe Ol ce
i nf i | i . - 003 . h i i

70 T OBOELERY . 08 ui2eep 3e8 AdhLAROP AEKEeaths Tt g o

i ti e | d i i f t i s .+ Ri.g. 8 i

I nvention W Jraﬁ’fe fscéﬁgfbp‘é&xz %a&%gﬁ&?@??d Qrfégél C?lé\}%lag}ptlo i'sY IS a

circuit block dragram are respecti p views of

segment s oéoggge{;ggfrm% i deawy. | BEL ddad dConsligh ghapbayepanel s,

Fig. 10 (a) are respectively top views showing the information

di splay stgigee08ihbe HRPSoWedy Alay@?d 1iQWeA LaYSEal | Sl K &7 VSic@hndkSpbay
panels. First, the circuit block diagramof Fig. 1 will beé described. In

Fig. 8, anseefi hkaipra Céhiidr hbl péepl c@6sad32dp&d&d I dirkerasdhykder
circuit 112, the divider circuit 112 is forned froma plurality of stages
of dividersinod shephpesr ddied dddiudidgealsgadupisplanfobrredleatsgaighat i ng
means 102, the information generating neans 102 supplies predeterm ned

i nformati ohike disprayr dr iati nhiseahme 1 08inmelerhe dintwenl lafevaliqQuidcont r ol
signals fromexternal operating neans 105 and node controlling nmeans 106 in
addi ti on toryhballi disethsiymdnnptolne, seles,diispiayturied mf hrwompledglioost s
and creates a voltage required for driving the liquid crystal display
segnents, &AdCPRferviatPeweRli splay is perfornmed on a display apparatus 104
by predeterm ned display driving signals. Reference signal generating neans
101 conprises an oscillator circuit 111, and a divider circuit 112 for
inputting and_dividing an oscillating signal. The information generating
nmeans 102 Eéhﬁ?iées a time informati on generator 121 and a dictionary
i nformati 6N gener ai YppefLay8f HLGRIAY dr 1 VI[id@RanayeP3Liguidt ernalTy
provided With a boggkektghl pusp1aPof shown) |angs¢qNPhisgsapnz Uupper |ayer
liquid 23fstate 1 |Shutter (mirror) state |All OFF (color of
polarizing plate)

State 2 | Information display All OFF (color of
state polarizing plate)

State 3 |Complete transmission Information display state
state

Several display states will further be described

hereinafter with reference to Table 1.
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- 5J UN 2003 crystal display circuit 131 further conprising an upper
| ayer liquid crystal driver circuit 311 and a dot-matrix conb@l\l]?NQOﬂ& or
controlling the drive of the dot display, and a |lower |ayer liquid crystal

display circuit 132 further canprisi.n lLower layer_ liquid crystal driver
321, The di sp alylﬁpﬁté?%fltz' fga@é'rlaw%wgle?laa Biper? Yl %3‘5;9 oSt

i spl ay pane ayer and a l.ower layer .Iiqui rys i.sp pane
(I a%/_er) igf.efr???gmés; éynféﬁeow?ﬁ ih]_r?d’erFe&H't uif}chggﬁ??ijssgif%o% s%t cgi ng |
section : .or perforping sw ing qantr 0 i unction jode an
the dicti on&y F%ﬁ&?l’o ﬁnﬁ%?eﬁﬁoaya di d'tqlud'ﬁaﬁyf ?gr %Tﬁ?]o‘?ys 0% | gﬁ
operating section 152 f perform ng eratjons, to sel ect .desi,red word
from t he diEERSALPy 3l BF Fat POIET et SLERE BRersTah i Thd iERLAd
enbodi mrent w | | _he .described,_ The displa ration of the | ti function
o tal ol Sttt GEBIRY “trram e AR Bo2RE AN SRabratd e i deisi o Che
present invention.of .FEi i SGLI ho t ef er o.Figs. 9
and 10. Fi 43756 ?é%&‘ége%%&%%"ém 4 Q%Ycr:%pgédgggé‘l% SFEcke ﬁ‘%‘g‘%"t‘? a'{/%‘ee? i qui d
o {3) and TRETSAIRE oylnd R Aot ERY) Bredt R O § (b
The infor i aLj,n ¥elgl i ion fyamthe
di ctionar ;/r%'?ln %}t\%{i?énggeﬁ%ﬁ?@?ﬁ}%y&%gghgﬁacéﬁg%gﬁl o@j"ﬁie@nolde%ngrw%t chi ng
section 151, @of - EhQg gt VWHE ai1Af j | S¢ i ds
dpt-natrix¥%§ﬁf§%!ngrgﬁgg%nggﬁggégs thglgpggga%ggg?h ?dﬁ?ghg$¥étal driver
g!rcu't 3134 feydniiuaihNeryPPel dAYAlay 0Wrd pE¥EbAMed@Sin combihdd N2G03

P e B Lo A 50 8L i 57 s b 3
S t! t 50 F 1
on the basis of the dictionary infornaﬁﬁn1selec%?on operating section 152
of Fig. 8 iis diripeayedtantRegdtsplay! briffingheigahisntron tios rbispifay-i 9. 9
éa) ?nd Ze?ngn{s 421 gf age 7-%§ng2; EELSEF oLhFlgiQQI(bg.are QSL.

i spl ayed (@&lilrinegnmeahs , Otte is aysehy, playf infratradnion
generating nmeans 102 outputs only the information fromthe tine information
gener at or dimr chiet cb2drbasethenpclantirdingipliaie pfdehswidednr nkpysactliiguitbl,
and the relevant information passes the above-nentioned | ower |ayer liquid
crystal drionysteilr daspladgl12t at drliesON Isegnenss bfythe| upper layen dligliishl ay
panel 142 for display operations. As a result, Fig. 10 (b) shows a tine
di spl ay st fxysiér difRéagelments 411 of the dot-matrix format of Fig. 9 (a)
T ceqnent for mat 18 SFRES 5 (D) AP 38V 7ct B SEVHE il {SHGC o

-segnment forma > O [ ed: ; cthi
"nventi on BEIBY BRI nARoERE DY DI S 45, 5 SFRRFGLE 11IGRT| 4R doscr | bed
i nvention C u r g i escri be
In Fig. 11,1ﬁpq¥%£ents thaﬁ are 'denLicaItto t hgse in %ge g'rcu“ﬁlblock
di agr am of tH& _'%8%%58' AR of Fi g% "APE Y EnPThe "t l‘?%f et%ence
rivi ng meavsersgeeSEniieBll oA RRIRY Rl ATl drleprng IRy
310 furtherg; i sin n r rq sl J. QUK aly: gri yer, cl jt 301,

a1y Sh"URaN1 4Re ][%Xé/xe.llauq.l& ooyt al; Bpi¥PTs cid Y

and a | ower er liquid crys dl$ ay circul er conprising a
control operation to turn off all the segments of the upper
layer liquid crystal display 1 are performed in combination in
the state transition controller 50 of Fig. 1, and the display
is driven with the display driving signals from the display
driving means 40, thereby causing a normal liquid crystal
display of a watch to appear on the lower layer liquid crystal

display 2.
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25 - 5J UN2003 lower layer liquid crystal driver circuit 322 and a
dot-matrix controller 323 for performng driving control of theafaj

di splay. A display apparatus 140 corrpri ses an upper |ayer |iqul UN Qﬂﬂq
di spl ay panel 401 and a | ower |ayer qui d crystal display panel 402, which
is a dot-matrix AFSHladisndey, tFﬁésélFéﬁﬂﬁywb)ﬁ%rboﬁ id56 atiherle heredpafiketi on
digital electronic watch, which is the electronic device according to the
present invékhi BATGFERTe. to Fidy 4. pBldestrIHEaF WnaRsidfioneAdagrangi gs. 12
and 13. Fig. 13 represents the superinposed state of fhe upper layer liquid
crystal di EpPEiNBakle ADAPIAY mrgnsiricns Whenthede Awiteng in ddied crystal
di spl ay panel 402 (64 dots vertical x 256 dots horizontal) of Fig. 12 (b).
The i nf or nREPBANE cPBPRA IIRP treldh PLELTBEAPHESMORRS §HRE iRAdH R ithe from t he
time informati on generator 121 based on _control of the node sw tching
section 15¢hgpneggaphmodey ThE EirevBAtehadrthe iddFniaysésatRect the

above-nentioned u | ayer I|qU|d crﬁ stal driver circuit 301 to drive the

upper Iaye?bPVﬁumggE+?%? |5t/ 1%y Fh455effﬁp?ﬁsﬂﬂeﬁf(ﬂﬁ%ﬂ%ﬁ ons. As a
result, Fig. a),. shows state me_infor |on i s displayed
on segnent rﬂﬁgaif&{' faiY g’r?er?tomfpgg yof““Ff"é) QB (582 cFos«?gc‘né"r?t sp40)é of
the dot-matrix fo t of F 2 ar not dis e 1 in OFF
ety Converentt Tiatts ad IpREF AR ST PR R, The
information.fr dictio rnatl erator circuit 122 based on

coPtroI ofgf ng%gggﬁnY%?frq}ééegtl HlfSIQBng 11, ang t he relexant
information is | pput t he |qU| ggtrlx a?P%#'%Aefm%?% 53{; §%§%% E’é e ]

abovenent i oned Iomerl? crys? IFver circul

U N 2.003 ¢ dge %,Q?% o Vs dd q1 f@rﬁ5¥§éﬂ| s§l f?lc?&’tgﬁﬁgqgo e %ftaﬁfgg of

dot-matrix OI'ITB. ay operatl ons segnent's

t he 7'399”‘Et9hn§§f:5185 85n15!<911é'12 S(Oa)fr%ﬁtetﬁgt méaépé@y%i Jcﬁ‘%ﬂﬁ‘%ntasz in OFF

state) and ictionary information "*" that was selected and di spl ayed

on the basirgeofbthbe €i&hd DORSY doMtRoTRE0B0SLLEELvEN e mddGwakehiing 152
of Fig. 11 is displayed on segnents 406 of the dot-matrix format of Fig. 12

(b). Next, opbeatibhi {nreinaytidl @st ahdebaepuesi gisplah sfiteiind h embodi nent
according to the present invention based on the circuit bl ock di agram of

Fig. 14 w lihfbemdesotii bedto |thdiuppeld lagerpanspl sy tdwiviare nedayst iddalanto
those in the circuit block diagramof the third enbodi nent of Fig. 8 are
gi ven the shpeloeéer payger nMimplalys daricrinlkgemeadss€2i ptions wll be omtted.
In Fig. 14, display driving neans 300 conprises an upper |ayer liquid
crystal display The cupper33d@yfenr dieplepnprivimy mgangppdr rdegpdveli ghed
crystal driver circuit 331 and a dot-matrix controller 332 having a sweep
oper ati on €dfplay| svisakingnnfonmatdon Fpepnl| Hares @y sthe Hisdisay CHi'r cui t
340 further conprising a Lower layer liquid crystal_ driver circuit 34Z and
a dot - natrﬁ%gééﬁfiﬁgl%FrQHEHrQPQhQﬂﬂﬁﬁﬁ &Bﬁ&Fa?ﬁﬁeﬁkoQHﬁﬂnqg¥ S$adn upper

| ayer | d crystal dis anel 403, which is a r | ay, and
a YomerlqubéﬁpﬁgﬁuFdaﬁay s E%@ﬁﬂ?ﬁf ﬁ&ﬁ@Flﬁﬁgaeﬂh?th i ;Pégr iag?rﬁatrlx

oS0t MR ARl el P e B AR
I nvention nggkﬂatloh ng)completely turns off the lower layer liquid
crystal display 2. State 2 is a combination of both displays
in which "CH" is displayed in the color of the color
polarizing plate in the mirror display. As a result, it is
possible to strongly emphasize to the user the transition to
the chronograph mode. This "CH" display continues for a

period of time (Fig. 4 (b)).
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- ~J UN 2003 described with reference to Figs. 15 and 16. Fig. 16
represents the superinposed state of the upper layer liquid crystglag ay
panel 403 (64 dots vertical x 256 dots horizontal) of Fig. 15‘E§)ﬂdhg20ﬂ3

| ower |ayer liquid crystal ﬁi;ﬁ]ay panel 404 (64 dots vertical x 256 dots
hori zontal) of FREted5" ) it spdegeRatrEna gepeted i s the2uBBepuUt S
only the information fromthe tine information generator 121 based on
control of YWEINHdEPLaNt EhihENS kAN 45 RaganFrgmpigtelndtymns odifeFift
information is input bi,the dot-matrix controller 332 and(ggises t he
above- ment i'GREF dAPEF LAgerd| FENRR L AisPdaYdli v8r SeFr ERf tC Pl &Fe to
control of the sweep operation _con rollei 343 (o drive, the upper Iaxer
liquid crytrAPSHIEFLa) BLRARE- 48 dPVERe ﬁYﬁFs%% Bp AL GG "eABS g% fesul t
Fig. 16 (a),.shows a state where the tjnme information is displayed.n. a
sveep manneiLegi AEqHBR( SHERROBFARh L NSFOR tHaPePRABE rhRYEX Taafd iR g
15 (a), and se nts 408 of the dot-matrix format of Fig. | h) axe not

i sl ayed (AY3L81gHERBLSY ot CFPLEESt 3) 15 Aneolh SR thPn by th 82l Ehons a
state where the.entire tine di@ghs%%ggﬁe rs en the time infqormation is

di spl ayed i ¥ RdePoHENRRPES SprayfRe At 8rHArtoh ity nmeans

102 outputsg,only the info ti fr th ictionary information generator
R cbinas BREPor -t Thd Mstie o

circuit 12 0 hi ng section 151, and the

rel evant informatjonels_ i of 3 . X, C | | er. asses

t he above-nentio%gg F%£E$5§%§u§£% %ﬁ@&gc?Pgﬁ?§£§Ea§¥%§%§4éﬁ§ %%§°?§$E | ayer
l'iquid crystal.,di a or .di Y .QNS. e , Fig.
16(by shows 575 BReBNpETEfvedotbr 21 7 B Y eRRSLAIGIID o cdnbPilal . 191
(8) are 28 ang hrdnbyPhpRnd®t e R ealinSegneat s, | hPRnStRlg)  and
t he dictioﬁg}y iﬁégr t?on_"*"igaatlagg gélecped and d?ggrayeé§on the basis
of the dictyiepany HRf ecapdi Pnduﬁeir?ctrddaé RRPah35LNOnSERPALEL 7Y Qe Hole 14 1S
di spl ayed on segients 408 of the dot-matrix format of Fig. 15 (b). Fig. 17
shows the tidasiithienratifewr Fithe aﬁsFa&ydfﬁm@y&Q df theS'pReBefi@nner by
control of the sweep operation controller 343 of Fig. 14, which controls
the sweep apRieattiion. canfotebhé esainf P&ealfungyshaitszedes enddastdatfeonnmaki on
di spl ay undergoes the sweep operation on the liquid crystal display panel

of the dot -mmt uisedf. ordededands lembodiineaeqpeoeidimg Hwgsthek7 vianal( bhpaatd
(c). Fig. 18 is a cross-sectional view show ng the structure of the liquid
crystal di djgirayode thansibiémyeinquiporfakest statdi §i and wlEctbeoni ¢ watch (a

detail ed description of which will be given hereinafter with reference to
Figs. 19 areszojibedt Witherebpegndeatar Rigquidd cXhetaistsEns goafiganatiand t he
| ower |ayer, liquid crystal display panel in an overl apped arrangenent,
nanel y, theSstigeatarayi e Matrighowmdgn Fi9-ahdse6itf O‘Eﬁ%’él%"rlf%% wipd

f or egoi ng qif%wi%%gdthe el ectroni c devi ce accordi ng

Fig. 5 gives transition diagrams showing the display
transitions in the second embodiment according to the present
invention. This embodiment has a mirror display state that
does not belong to either the time mode or chronograph mode.
All mode transitions are performed via the mirror display
state. The transition diagrams of Fig.-5 show a case where
the mirror display state transfers to the time mode and

thereafter again transfers back to . the mirror display state.
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to the present invention in which at |east one |ayer of the two-I1ayer

di spl ay panel according to the present invention in the third, ugyt
fifth enmbodinments is of the dot-matrix format. Although the tHTEg5"J§L2ﬂpa

and fifth enbodi mrents showed exanpl es where at | east one conpl ete |ayer of
the two- | ayer diBpreinagfisy, s thes toanshbidotdirarans fsdovdng the displayfect
29 - 5J UN 2003 can al so be obtained when part of one |ayer of the
two- | ayer HrapbPayipaseds the gfeqadnsd @gbogamenk foperdingura Hdrermreseaitt hough
the third, fourth, and fifth enbodi nents showed exanpl es where at | east one
| ayer of thavepbicayef Bigpl wywiddndes dpgsrabed| with ergfanenre dsolTiabilen dot
matrix of 64 dots vertical x 256 dots horizontal, the sane effect can al so
be obtained-with a | owresolution dot matrix of 12 dots vertical x 48 dots
hori zontal . Furthernore, although the third, fourth, and fifth enbodi nments
showed exanpl es Birghakadiher derpEndifRlanf kel iVh sditend dFdgl-ay panel of
the dot-matrix format of at |east one |layer of the two-l|ayer display
panel s, any®h)mng Budiss sfagiect the BPPYF abM @F tihguidasryetatpreseeay oh t he
di spl ay panel ,of the dot-matrix format is permtted, and by providing an
ani mati on &8niRofherninseeattale @R $heePsBpefaRf PR ®iN er 343, an

ani nat ed di, spl a Flgiogictures can al so be, considered to he part of the

di spl ay i nf-Bff& cc RV Tr oSEAES pt et A9 AL TSTE LY PeFdPRE ER& R ame
effect of presenting the, user_with nore display,information. According to

t he above-gﬁnFiBﬂgﬁ tﬁ?Y%PQFﬁQﬁ%ﬁ¥ 9PFtﬁ°eﬁ§gd?¥%n B %E%RQﬂn9 pes of

i nformation, such_as. characters, nbal s nd nunerals, @ i ctyres and

gr aphi cs, RQReBYE; EB‘F a@bﬁrcb@/ d(sfﬁf\j%éﬁfg lgtsailgpf‘%yorb%nt@f?é sciéﬁplgs':la liquid
crystal dia?kgxtpanel havi ng subdi vi ded segnents on at | east one |ayer of a
dot-matrix formatf, two-layer display apparatus. Thus, nore infornmation can

e oner ol ey Uasle BBk ep IS el i Wbl DEOFEY

soci ety. 3Qa),- tReImbhd &Plching circuit 32 outputs the mode switching
operation information S5 to the state transition controller
50. The state transition controller 50 receives the mode
switching operation information S5 and outputs the display
switching information S6 to the upper layer display driving
means 41 and the lower layer display driving means 42 for
transition to state 2. This is identical to the first
embodiment except that the "TI" characters are displayed to
indicate the time mode (Fig. 5 (b)).

Furthermore, after a period of time has elapsed from

(b), the state transfers to state 3, which shows the contents
of the time mode (Fig. 5 (c)). When the mode switching
operation is performed from (c), the state transfers to the
mirror display state. At this time, the state first transfers

to state 2 (Fig. 5 (d)) in which the characters "MR" are

displayed to ‘indicate the mirror display state, and after the
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Furthernore, by applying the sweep operation to the information display on

the display panel of the dot-matrix format, the PDA (Personal @Qegital
Assistant) or the like can be realized as el ectronic device m[ﬁoulmzlrz,ﬂm

d f i 0o: i j t [,5Pl d+ Fig.
need Tor CQ@SEEQ#SE% l"éé&.gléci‘eo@@l%, ehel 8F Eaaéél;é’gnsﬁ(ét%ﬁsfeﬂ%géﬁ%ng:o g

19 is a cross-sectiona v!eM/of_a wat ch nodul e fo ( _
accor di ng tfet RerPsLSEMEpI Ay SN o £TRE JRPET (ELge of &éﬁ)e. drawing is a

protective glass cover side of the watchcase. structure has two

over | apping TNt PsTop i | §4 I, CAKL |1 501 and a
liquid crystal cbgl)‘?“asdo(’g? M r?gg?haﬁglﬂ%'ge%ﬁ%d S 502 is
arranged a H i | R 0N i u i ; ckf ace

nenber . Thgegla}:fggggé o?gﬁlée@f&dnt)aﬁ@tgg'i gugﬁi ﬁtgez %f%dé&g c?%agﬁa&h%e’n the EL

panel 503 $ot H5B80rOP WbLM LI YR 2ARCABLELRILNEIDE ek MOl SROWH s8R EL
panel driving signal is transmtted froma circuit board 504 via & rubber

connector ([39h18PO¥ENei® LRUSE: MGkl apan8kcsRd ERbodimdR AL &t 1Rlade col or.
The liquid crystal cell 501 and the liquid crystal cell 502 of Fig. 19 are

hel d by a bih@Ubd €R¥Siafef€!hays WIRY bef b3Meha0dotangtie ittt board 504
and a circuit support 508 are both securely fastened by hooks (not shown)
on the liquid crystidsareldedsuppahle Fo2880bAd, Foir tites Milsplalyi ¢gontPolls a
| engt hwi se cross-sectional view of the 12 to 6 o' clock direction of the
wat ch nodulbgerAtibesighf ttige |mold iFunctdioal déglitabOdlederdries [wahshd crystal
cell 502 have the same width in the 3 to 9 o' clock w dthw se direction (not
shown), theohbdgnidgctyet@wperldndbldweir the ihgers]l the Gwd Ldyerz00F of a
battery 510 is shorter along the I engthwi se direction than the liquid
crystal celuppBfland ldweeprldyent iMepgldassystudr dispkapauansis elagctrode
termnals for the liquid crystal cells 501, 502 are arranged along the 12-6
o' cl ock di eéfecbaveyirused nohmugthe iBpleaneht503, opavatniprsulint antial ly t he
same shape as the liquid crystal cell 501 and the liquid crystal cell. 502,
i s arrange@onfidgnring ithee §9 dilar dnferaptien| dseplay s perfiqumesi Bate t he
entire liquid crystal cell surface. Furthernore, liquid crystal cel
driving si GH&l §ePPents et g1thAt Wheav@rsoslayert Panshe tYMER davee /| Pgdi d
crystal cell 501 through an el ectrically conductiye rubber connector 505
ot to thedihqhRa SPGRTELS (of TS Kaieh, GhYHCPLOLP LORRRADY Hodheri g 20
is an enlar Sd Cross-sectional vi@g homﬁgg %?e configuration of the liquid
crystal digg 87 APPEF 1R USRSl PRI SFE of the liquid crystal cel
support frame angd sq forth onmtt.ed. .In the liguid crystal cell 501 on the
ippor si de.an USRS Bl thS: RTBTAIY of R TRGBER adnest ve
501b is affd . r er lLatlzing A surface
fhﬁsgégﬁaf"hé’&’é’& ’T@fé[ AR RRAL ig@ +RL aﬁgxtf gf[%rll%dfgﬁﬁ

of a top glass a, and a r ecting-type polarirzing p avi ng an

adhesive 5Qifel graf §igerthfsy a%ﬂdidlt%- laek rRRk 2L 6h "o LR Gy the bottom
surface of a bottom glass 50Ib. Furthernore, a reflecting-type polarizing

plate 502d ria¥tnenal | hédé didds) OnTREBeRANSs | By edadhPForithe asbroperty of
diffusing light is affixed as a | owest |ayer polarizing plate to the bottom

surface of vishatey @ghdsts &P e td1Rdtirgniie aeystal (weldifhfhbtibe top
surface of the liquid 32
digital electronic watch) provided with the upper layer
digital liquid crystal display panel and the lower layer
digital liquid crystal display panel, and makes it possible to
achieve simple control operations during display switching as
well as to realize electronic device visually meeting the

needs of users as a tool of the present day information-

oriented society.
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- 5J UN 2003 crystal cell 502 does not have a polarizing plate because

the polarizing plate 501g of the liquid crystal cell 501 can al
as a polarizing plate for the top surface of the liquid crystérﬁgsﬁﬂhgzgﬂa

Fig. 21 shows t ir ' f 0Ol gk | 58%?% e three

pol ari zi ng pl at glge)g%i?&%g[lﬁg,ﬂafﬁgggb% ?}2 %gg%(eé%}% xe tgjat e to\tfoal iquid

crystal ce 0 ; LS e n ] L i t liquid

crystal cekbigglépgagﬁé?%ﬁrect!oﬁ%'f%?hghg g%?%bgﬁdg?ﬁéﬁﬁigﬁhﬁg% B%imjse

di rection i4esBPIbblVRiti} POtHdmad tol §ihsaxBsed01h, Of itfie gahgorpt i on-type

pol ari zing plate 501c that i1s affixed to the top surface of the liquid
1

ees,

crystal celd;2Q1ti B134k Aegyeas, 31¢.an 3RSORRLI PP) axie Pddbed Sivehy, oo

a polarized light axis 501j” of thereflecting-type polarizing plate 5
the bottomggukage Qbqhdfrd iSritheLypper! 169kl AR 1Swef oL ARYF eERyid h

respect to the X axis"and a reflecting axis 501k is +45 degrees, and a
pol ari zed lhgBta8Xh$sp?: die iy eqhi gyt ¥RE ad e | Pk pU AL &e3Q2d 0N
t he bottonlggrfgce o?étﬁg ?%?nﬂ d cr%stal Eepl SOZP?L +45 ded?%e;'mﬁgﬁ

respect totbpevXedsi shélthd 1R |iI9FIrRA+a¥hsa9881a) Sstdtedest agafe Uiy no
voltage is applied, the liquid crystal display is in a normally open state

in which | nghleri anlir 8oest t18fbr Liightid SrgateleqispIRgNSinslyaveiagd,
oscillates in various directions. The light transmtted through the

absor pti onthgpeipohati Blogk didgran0be Fhat 1swallixeddésctiwed opraurface of
the liquid crystal cell 501 in Fig. 21 is designated wave P, and the |ight
havi ng itsFdgci Bl,abhoosqlihletdS circuit) 1IW1Ns2PPBisdhi & t 27 48/ 190 sdiegrades Wit h
respect to wave P and oriented so as not to be transmtted through the
absor pti ontbypedpelider z¢ inpypitatld 250thel didédegnaiecuitavEel S.isTHiormeidhe
reflecting-type polarizing plate 501g is affixed in the transmtting
direction diromarepBunatitheof eftlagetsi og- tipedpobaandi syppl bese ORIV ided
affixed in the transmtting direction of wave P. Furthernore, when |ight
enters the sdignedporonpt Ypelpinrmatiiong gengratiogl peam@ 19yhtther t he
direction of the polarized |light axis is transmtted, and the |ight having
its oscil| fERAMBLAAR IPREXIELNY Me@NFedPde§URRL LIPS SP¥PRRRIMINRS gy absor bed

by the pol arizin late. In contrast, the reflecting-type polarizing plate
has a char M@FF@FESWWWWW@‘]WM f“ﬁaf‘ﬁelﬁ?r%'g‘ﬂ?%rf’ th%e Yol ari zed

1908 20 R LRI, B0l S JRYD Lha08Ed Lt et
el) coted el RS FL IR S S SRR B FRE RS B o
gg' yester-ased, " efbNal iR fE CATY Be3n8 §89VERLLLRAINd &l &Rdg Pl ate and
voltage required for driving the liquid crystal display
segments, and information display is performed on a display
apparatus 104 by predetermined display driving signals.
Reference signal generating means 101 comprises an
oscillator circuit 111, and a divider circuit 112 for
inputting and dividing an oscillating signal. The information
generating means 102 comprises a time information generator
121 and a dictionary information generator 122. The display

driving means 103 is internally provided with a booster

.circuit (not shown) and comprises an upper layer liquid
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absorption-type polarizing plate. The liquid crystal cells 501 and S02 each

respectively has the outer perineters of two plates of glass SOEf ghgaﬁg,
and two plates of glass 501b and 502a bonded with a seal ant (rm® Qﬁg

and has liquid crystal material (not shown) injected,in the gaps.

Fur t her mor €XYSHéli AREP1akir FAERS1bfl I hf WEHGEd CEMREES PRt 3 WRAYL Y30 1b,
and gl ass plates 502a and 502b are finished with a rubbing process that
adds fine [Yigeddzgrystal driver cbcyit dllea@ndoasdploRtedx ¢ontrpkleas

pol ari zed Iiggt axes 501h .501£, and, 502e of the paqlarizing plates 501c,
501g, and 502d fozngoptEetldnestheAiivaoisdfteArs FhEPLARr ARX IS lawer
arranged with transparent ITO fi|m(not shown) that is electrically
conduct i ve.laffE AdEBEAgCPYBERL sEESRYY SHTCUd By 298U HEBFELOMRAIEEIT the top
gl ass and botton1slass of the Ii;kgd crystal__cells for, the TN-type |iquid
crystal, an®“e¥elf¥gli 41arydt SFYHiflerdEivatadiddg ol toifhiSRiadc APRALEE  ct ur e
has a property of aligning with the |lines provided by the rubbing process.
Thus. when 0% GRMEgEsEs A Vaper | Laren Liallel GEvRbabaal TREAY (RRAHSE Cr yor al

nol ecul es are ali 90 ,degr ee art hetween the [ d lower, |iquid
Trveral T a8 2R ol Rl T an, 1 v soesrel atenley it

oot oeT iy oY, R AT PreTaland tuedid | Fha KoniBRau AN oh
f t i . 22.and 23, wh | id t, al iVvi | t i

o1 a0+ oiode S cefiRla g IAT L A dd RrFOtRiRY S VARt Aedidon B |

501 d 50 . Lp: Fi , fl. N - i.z] 501

PO At og tnd RO HInk B bh tnodd add! S d B bRl PEnbRL G i, M & S840

light axis cﬁicrtﬁ%tnia?gr %i.ﬁfé%gf:g?ré b%%%&%g{ %?nqer‘é'it&??r ESPELSL 1153 kﬁi

absorption-type po zing p and the reflecting-type polhrizing

plate 502d deffrfiingdopBribeohs a0s Hdild I e be@Nwofd Ve R the same
manner as the absorption-type polarizing plate 501c. First, Fig. 22 (a)

shows a st gjecsheaevainebingeids. applied to the el ect~ ode (not shown) of
the liquid crystal §5

Next, the operation of the third embodiment will be
described.

The display operation of the multifunction digital
electronic watch, which is the electronic device according to
the present invention of Fig. 1, will be described with
reference to Figs. 9 and 10. Fig. 10 represents the
superimposed state of the upper layer liquid crystal display
panel 141 (64 dots vertical x 256 dots horizontal) of Fig. 9
(a) and the lower layer liquid crystal display panel 142 of
Fig. 9 (b). The information generating means 102 outputs only
the information from the dictionary information generator 122
based on control of the mode switching section 151 of Fig. 8,
and the relevant information is input by the dot-matrix

controller 312 and passes the upper layer liquid crystal

driver circuit 311 to drive the upper layer liquid crystal
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- 5J UN2~-n~cell 501. At this time, only wave P indicated by the black
arrows of the anbient light is transmtted through the absorpti gn-

pol ari zing plate 501c, the liquid crystal nolecules align in Fﬁgpmﬂﬁﬁfzgﬂ3
direction of the electric field since a voltage is applied to the, el ectrode
of the IiqdigpPépyspaneteldl FPr HFPLAYVEPPLREIPRSveAS &t FSPYAE,t hiBugh the
liquid crystal |ayer wthout being polarized, The |jght traveling straight
has a pol atPzé8)| FRAYS akittatmawhieregfhgegrebORATY t U HMAT 108 pdct thatt he
pol arized light axis 501 of, the reflecting-type polarizing plate 501g and
coi nci des WpEhsehected |ard iHiFrbaysdsonKths ’Pﬁé%st‘ﬁ‘% theei 1onaght s

refl ected back by the reflecting-type, polarizin | ate~501g. Al .t hough
onitted inlpﬁeFmQEl?%)§e%ﬁC§%ﬂQ5QHQEQFlPﬁeS?EFF%gtfﬁbﬁ?ﬁé‘ | & i ng pl ate
501g of the liquid crystal cell 501 | ooks l.ike a nmrror since light is
reflected SéSPhavegnet RIS i4ldi @€nEBeafatTRRELHY Rt &f Edfi-0R are
equal . At this tine, wave S indicated_by the mh%te arrq*s,of t he anbi ent
light is né®)t PEASAPIRRRESIAR ] LTakdsr BedeaPerhel AT RT S-Sy e (Bol &Ffzi ng

| ate 501c that, ,is_affixed in the t AN di ti f P. Next,
B o 25 ( bPoEnHEBAELTS: G BN tPoRRaBEr | SORE] apbPRRATES LT net b cotr odes

f the Iiqui I | 150l d.th Lgui I | 1. . h
was t ?anéﬂ%‘%?gﬁ%%{ﬁ%%ﬁgfg i e oen Pg b beREd Ty, s omethtpns
va _ eSO 5P Gn - gpe BT f "SETET LUl
ot ated soThEl: Sue' Bint [ ENDBARE, ssfekRPef' SPERMER 73 aBen B, ' 1

ol ecul es ALAFROYOLEA0R idbdl0le ARRIEH LAckhEn oL £F1 TlE e Y ebhilti @

crystal ce and 13 Transm

information passes the above-mentioned lower layer liquid
crystal driver circuit 321 to drive the lower layer liquid
crystal display panel 142 for display operations. As a
result, Fig. 10 (b) shows a time display state where the
segments 411 of the dot-matrix format of Fig. 9 (a) are not
displayed (all segments in OFF state) and segments 421 of the
7-segment format of Fig. 9 (b) are displayed.

Next, the multifunction digital electronic watch of a
fourth embodiment according to the present invention based on
the circuit block diagram of Fig. 11 will be described. 1In
Fig. 11, components that are identical to those in the circuit
block diagram of the third embodiment of Fig. 8 are given the
same reference numerals and their descriptions will be
omitted.

In Fig. 11, display driving means 130 comprises an upper
layer liquid crystal display circuit 310 further comprising an
upper layer liquid crystal driver circuit 301, and a lower

layér liquid crystal display circuit 320 further comprising a
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through the reflecting-type polarizing plate 501g that is affixed in the
transnmtting direction of wave S. P/S shown in Fig. 22 (b) aMSsgj(pN'?ﬂ[]a
i ndi cates wave P has polarized into wave S or wave S has polarrz 0

P. Furth , I, I is applied I f, t.h
Taui d ory e e503 19880 S T bV SHEoPataned 157 oMErti i o

P at the. liquyid || f the.li.quid I |l 502 siml
Lo i quid GRNwalies 280 or rhet fertind Hrdiyise CoBEERL 2P hotht 1€ s02d io.
affixed with a propeat%.of transni%king ﬁ@ve ﬁ SO tgat the‘Jiqht IS
transmitted AFREAY i ¢ Ar SARRRRY (HRPEA 5N UsHIRRETE® (3 WRRGr Y6¥ She EL

plate ie 1ol aated aadalchyintap! o { Nl agidens ohat Tt Lty df [fuses

into a wide n-pas oug usiron adhesr ve tayer 502c
Next, Fig. Syt Stshael Bplel ol niRh, troR SOE-RCREF LGS houn
vol tage i s appli SaFe PhE Sf QR Jodrdfsohlur cEEUMA R Al el o
vave S, angiheisiae FaPEER BRI B 'SiRkRroftt, apdiet Paf Ik T
heref oot Ko Tey Be Soay For Lo pPa 55020 i TTnPE PRty Stien Teaching
reflecti ng-fge diledtbZFigsP! 88 Cap®2(s | Srabli X§dréfrés e deOn to transm t

2 :
wave P so that the |nC|de§t wave S is not ransn1t?%d and i s refl ected.

When the refd ifholsedhktReeses the 7 haydirf iyghea éﬂ%@@&l’edi gly 602c,
the |ight isggﬁ??ﬁggd and is returned to thg@%7 §_ 5 ~I'UN ?.(IIEfiéél of

protective gHrASIS 40i1a0ift $igLi Ok Npd) Redd). thEha ovelr! @ayeRUL {yWed Rotwddaal Ny
pl ate 501g of the liquid crystal cell 501 shown in Fig. 22 (a) |ooks |like a

mrror sineaddigt patelichbect el ytd Radrdita1arghesodot HChsiensshad Jre
angle of reflection are equal. The light is diffused by the Iiquid crystal

cell 502 armig.ha2di(bfusi The aithfzsimas iloay genbpating héwis tlte roeftpaciksed | i ght
appears white. If the reflecting-type polarizing plate 502d is confi gured
wi th an absorlpt ithe tipferpetionzingm piled e intehdnifoghttien ngénexdtactled and i s
absorbed to result in a problemwhere the display screen becones dark

Accor di ng thassse cabovatenli oficthe orddeyavwttichvingaseergor Whl t@f diigpl byl .can

be realized instead. If the color of the EL panel 503 is white or a pale
and the relevant information passes the above-mentioned upper

layer liquid crystal driver circuit 301 to drive the upper
layer liquid crystal display panel 401 for display operations.
As a result, Fig. 13 (a) shows a state where the time
information is displayed on segments 405 of the 7-segment
format of Fig. 12 (a) and segments 406 of the dot-matrix
format of Fig. 12 (b) are not displayed (all segments in OFF
state). Conversely, the information generating means 102
outputs only the information from the dictionary information
generator circuit 122 based on control of the mode switching
section 151 of Fig. 11, and the relevant information is input
by the dot-matrix controller 323 and passes the above-

mentioned lower layer liquid crystal driver circuit 322 to
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color, it becones difficult to see the difference between the el ectrode and
t he background. Thus, it is desirable for the EL panel 503 to he cawgema
for when light is emtted and for when light is not emtted. hbx5, )

h t wh he EL |, 503, is_t d an. .Fig. 23 h
tate whor GXORE BRCARBPECHRVTE Hid ik AV S ARIVOPRAEY 102nBE EpB i od

col | 505, - Ao EtEw EBEmRF ohe? STLIRLEY CRRAiener pAnot SR bl

o0l 7 21 ng SARESH5 Ak hE LTRPGBAY rF Qe AndiBesan (8 r BERI DREof wave
ot appl | e dUEE B o But: BORECBES { He TSR ) Gl B ALBDSonEY |8 ) U

5010 that 1PN o't nEArE gt Aryersnd dnd SoblakicoRotfrLfents "uave

2t the 11 adro by SEPYBRFY o0 Fo Pt Yt o BBReafEnboraPE 8N CER TG

the states Tn il Ae SHepLtd olf Tifns Joegie BheiRtEnRcRE' S 0

was reflect e-tefl esting-type polarizing plate 502d for wave P
transnissigﬁgngrg Igégéd?gatﬁgfron1the EL panel 503. In this case, part of

wave S is refl eCﬁ@gt?“E'heﬁng;i}ﬁﬂxé&o‘ﬂa‘éﬁgﬁtgﬁnglég&éﬁf% 525‘2%53??% P also

is transmtted through the r ecting-type polarizing p

h | i  Gbn8h ' d or
Furt ermr%lf@hgemggdlﬁﬁlm@ ngéogdﬁg‘%gﬁai/\/gﬁ{e?ﬁ%%eﬁt RAGEht AR éﬁgr?}? on

in a state where a voltage I s not e el ectrodes o qui d

crystal celdnheb@lirandtapyobk a@fadtaiit ired .t a4t R 18! et gadesinédt hey i quid
crystal cell 502. The state is shown where wave P emtted fromthe EL panel

503 is transk.ttad tbhpuséntbech£t | £6d | NOiviR@1P@bathaE80in! ehe SPZshif the
liquid crystal cell 502 and is transmtted as wave P since a voltage is
appl i ed toHlkekldeagranest #hetthbrd igMbodimenanodt Fig.t 8 aassi §iesh tineough
the liquid crystal cell 501 since the reflecting-type polarizing plate 501g
of the |iguwathec meSeabncel huib®ttalssandetlpiopeesyrdptionsswillilg wave S.
However, as shown in Fig. 23 (d), the reflected wave P of Fig. 23 (c) is
partially covikdeded by Eiw rlef,| aldsipdayt driwirg Sneamis | 30 rcomgpmitstesd anhr ough
the reflecting-type polarizing plate 501g with~the property of transmtting
wave S 39 uppex japeN 2igvidfcryrtal glisblayystizruds| B36ofuryizg®e S that was
transmitted through the reflecting-type polarizing plate 501g is converted
to wave P SOH®E 18136 RRgRPPS]T nb%Y%\‘-bp‘?/Jr%bM crvréali daivesrgireriteill 501,

and the EL |ight appears,on the(Protective %Lass si de. )
and” a dot-matrix controller 332 having a sweep operation

controller 343, and a lower layer liquid crystal display
circuit 340 further comprising a lower layer liquid crystal
driver circuit 341 and a dot-matrix controller 342. A display
apparatus 400 comprises an upper layer liquid crystal display
panel 403, which is a dot-matrix display, and a lower layer
liquid crystal display panel 404, which is also a dot-matrix
display.

Furthermore, the display operation of the multifunction
digital electronic watch, which is the electronic device

according to the present invention of Fig. 14, will be
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As descri bed in Figs. 23 (a) through (d), when the EL panel 503 is on, the
linearly emtted light fromthe EL panel 503 is not only vvave_shgj 0
described in Fig. 23 (b), wave P is recreated when wave S is r bkg 930n1

the reflectjn | at.e 502d, and wave S is recreated_fromthe reflection at
the refl ecief -rpt"Fﬁg HbFﬁrF‘i feMIare 50465 'a%sdéggrilﬁed Bi9-Fl§. 23 (c) and

(d). Thus, Figs. (b), (c), and, (d) besides Fig..23 (a e added so, as to
yield an ef’:Feé?%l‘:"5\7:')1&?%'?etE‘ﬁesV\B‘F’E:HTg Sdade, ofi §Bfea9£’5%f T ?]Hrﬁ]‘”‘t%at of

t he conventional watch. Furthernore, the transm ssion and reflection states
of wave S iHYStgl Sispdaypanehctftl 4 WotEhysEtdeadr ¥ pd?f i4PYS g) 23 (b).
Figs. 24 and 25 are_display ex | es of, the tch accordjng 1o the present

i nvent i on. DEEAZENTtALY 024}?!‘% 4 13t APYEA Tﬁgﬂfd%’té“p‘fcﬁﬁy Lat the

top and bottomwi th a three-row horizontal pattern 512 and jn the mddle

with a 5x7 HERANGEREFLAHP4 nbet ideTLF et CRlg X 240 dOUR| RAGL W e dppl i ed
T R ST T S
oraphi oo diaytsn TRREHRhiS P S iarR dneRERRr Sa uste B to T,
2003 Fig. %\%ﬁ%tao% \%ﬁﬁ?ggld&fpé%%ﬁ%%w&%&%ﬁhge%e%iéﬁel§fg%§a{}g;ﬂn.ar dot

matri x 513 ere a iteé rectan orrzonta &fz’ are

ts that ' [ b d N the dri
parts tha .agr_%p%re( g')e_ﬁ‘égé‘n@ §A P8t {3655 Gld Begud g\ég?;g@ﬂ%%ﬂxl{ag&ﬁg e driven

state of Fi urthernore, a black rect e state

described i Q. ( S : es to the
liquid cryﬁé‘:@r%ellllérSg?iQaﬁgﬁlt iﬂfﬁw (?trbggfa @%2 Pﬁ%?)gu%é%ro ﬂ%d wher e

the base of)jifig dFlerpagh @PBveAn A wiRERI1INAR! ¥o EOntH S &f Al swh? _
(abbreviation of Tifmer Mbde) is displayed on a mrror-1like backgr oung. Fi g.

25 shows a dpedalt ibhaBEHtSS1 PEr 348 &dMdrl veO thel hpperappfded fquiall the
el ectrodes of the liquid crystal cell 501 so that the entire display of the

liquid crysmistegl 4ibP2agapael SEFEN. foi \aldepgaibplappbpetht ol ehechr ode
pattern 514 of the liquid crystal cell 502 so that all segnents are turned
on and di speaydd, Whgchlés(shostows 4 b atleaivhett the. t e (IMfordmtsivomn in
this figure, a watch according to the sixth enbodinent is provided with
parti al | y nsdidiispdayedegneat sdegpmannzat toar segoenteo4 7 @ f sthendipperee r ows,
and patterns for node synbols and the |ike, and features functions for
time, al ar hayerr dedgraphixafernatedf EAg .t HiSs (B meand heegmepiis rd8 &dt ed by
the reflecting-type polarizing plate 502d of the liquid crystal cell 502 as
descri bed itheridgt-patrix forma% fesdicdy 15hdh)i ghe HPFf%ﬁE}ﬁ;’Y&ﬂﬁéﬁ% | ayer
502c so that a segnment 1l4a appears nuch whiter and brighter fromthe

di f f usi on tRFPERECAR GEF aftare bnpl(dPEngifRLa¥ ol eMtd ot (#BsEPBWPOR-t ype

olarizin | ate. 41
P gé%ate where the entire time display appears when the time

information is displayed in a sweep manner.) Conversely, the
information generating means 102 outputs only the information
from the dictionary information generator circuit 122 based on
control of the mode switching section 151, and the relevant
information is input by the dot-matrix controller 342 and
passes the above-mentioned lower layer drive circuit 341 to
drive the lower layer liquid crystal display panel 404 for
display operations. As a result, Fig. 16 (b) shows a state

where segments 407 of the dot-matrix format of Fig. 15 (a) are
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- 5 JUN 2003 Furthernore, a background 515 to which no voltage is applied
represents the state of Fig. 22 (b), and the light is reflecteﬁg?géuﬂ§zaﬂaa
panel 503 so that the base color of the EL panel 503 is seen. ;
surface of the EL panel does not reflect nmuch |jght, apd the EL panel
appears damethedaRaYEe (R HHCTRERYS M OFFod tRRR S UGS N enil HFE1ORAEY

liquid cryst cells agg"the ol ari zing plates. .Therefore, in this state,
the i { enee OB S e BAE (46 B ar A Tel 5 Sheif viich RARdd | ent
contrast. Furthermgre, when the EL panel 503 i s turned on with a watch
operating METEE 816 LiPRELE eLAEHTALED SETELHLONPPEL ST RETHAR IGdnd 515
appears bright .in e.color of the EL |light, h as, bl ue. Although this
was descriﬁ%ngﬁ‘Fig.lﬁS?l?Pééx?{hﬁn(ﬁEQﬁ%QEBagﬁgnghﬁh%l LAY not only
with the light of e P ig. 23 (a} that was linearly emtted fromthe
EL panel, E%F“W&tﬁ%?ﬁégadggtﬁ%ﬁ'of wave P of Fig. 23 (b) that was recreated
by wave S reflected aj,the reflecti.ng-type polari zi pl at.e 502d, and the
light fromthe rgef?éah o VFS e LTS lé?&ﬁ‘gaéﬁo? 03“9%}1]@ ( 0])% t(ﬁit was
recreated by, the refl.ecting-type polari zin |ate 5019, is brighter. than
he cont | gUPRE oY SGnpfion: aeTh oo SHREPaR.8F pETSretSe At oG
plate. In the t 0 he.sixt h enmbodi.ngn i t he nt 512
and the rec#éﬁé%llgrgrdéfﬁ n%f rﬁl‘§951l§4 ’O%J‘%zl %P&E?ﬁl%r@% g%/w%éeq Iorhﬁf%ecgr%gl'
sequenti al | .ned af ate_a.di St md a

cl gsi ng Shlﬁ/ ts'teelrif,r]'%;E hg?eégéﬁrgﬁé\%eﬁ%a%%oés&l%ﬁg ]ttgeaé ?%@@?ﬁ%%@sﬁl{lﬁé’odi spl ay
-effects, s o I ~ Aha i | ay
parts in tEgn$g§?§%gﬁPgrsg%§prg§%%§?%§ﬂ3F&Fgggﬂgﬁgg$€,6%K§€ﬁéig%%€; nd
affixing thaRal ¥ 28d 4b8bha®Xi® Rfrn@Re 19! sABLR PR 8&dwdid PRty sANDNg
the three polarizing plates shown in Fig. 21, the background and segnents
can be arbitty amyl,y (g9pbangd(éyom Figs. (a), (b), and (c). As a result, the

segnent part can be illumnated with the EL |light, or can be changed to a
normal |y closed stgtelsnishi drdsiesshuibaali 6ielk aseslvirid RRheolsttagetaek
applied to the ' liquid crystal cell. For exanple, in Fig. 21, when the

refl ecti ng-dfyphepaliguidi agyptal el dpigyunderheatiot beyér qui Xk fysitdloncel |
501 is rotated 90 degrees then affixed, the liquid crystal cell 501 w thout
vol t age appliigddtadaelechrenic avatorhrald etladded deateipidmecmhewhaiah midd
di splay. As described in the foregoing, in the display apparatus
be given hereinafter with reference to Figs. 19 and 20) with
the upper layer liquid crystal display panel and the lower
layer liquid crystal display panel in an overlapped
arrangement, namely, the state of viewing Figs. 10, 13, and 16
from the side.

The foregoing described the electronic device according
to the present invention in which at least one layer of the
two-layer display panel according to the present invention in
the third, fourth, and fifth embodiments is of the dot-matrix
format.

Although the third, fourth, and fifth embodiments showed

examples where at least one complete layer of the two-layer

display panels was of the dot-matrix format, the same effect
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having a plurality of overlapping liquid crystal cells, a backface nenber

di sposed on the lowest liquid crystal cell layer, and a plural it

pol ari zing plates, a light diffusion Iayer and a reflectlng typeslpiU;Nizgqag
pl ate are di spo

bet ween,t he | owest d crystal | ayer and the
backf ace nﬁ%‘efais?hp? ‘&PF%?z\Be‘?h‘éh?‘? ;Qﬁrtt ﬁ?ﬁ 13 ﬂ?t'fle

?Vﬁﬁs o TR ORHEL he

plurality of uid crystal lls a d reflect b the backf ace plate to

di f fuse, tﬁéﬁ@ﬂ%YsBFOF 9 ésp?gb?%ﬁn t4 QFdﬁ tsurfaces caused by the

|'i ght bei ng absorbed and not reflec ed mhe onventlo

absor pti on-type PBFSRETNGRL | dktdquah, & Eng g Qﬁi%ﬁﬁﬁhand white
segnent display .can be realized as des r|bed | fore oin -5JU
N 9003 Fur SREOHSRERtAnEHOTRY GERT L WHARort JoaR CPRpalaYor 1Rk Wi y +he

| i ght of P | tt f th L b I the light f
weve P rechURreavE] AATELEY RITEH (VT ﬁrrﬁiaﬁé P! BEgh et M dve S
recreated by reflecting fromthe reflectin gpﬁ Eolarlzinqﬂgbate are
enitted so™Afrat*t Ré Eﬁ ??Bﬁtvﬁﬁb’e%ﬁ]s bra’gh gh1aARHEt et ARt i onal

cheor U1 O L DRLE L1R00,P! BP0 VRS, S ERERERSEION A dipe! o

the electr Ent °FRVERtT on

|nplenent|n ri,ous d| such a or matches, hand hel d

i nstrunent &, ﬁ%ddgﬁ %?ﬁlcﬁ E%Eéa%quQriﬁﬁg%FiT TTMC 4 1. An electronic
devi ce conprisin 0 #ep ti f er f ormati on,

a di splay appara usgﬁégégﬁé rhrlv%%ﬁléggngﬁ?gé oﬁ%“%??uég&%3?§:ﬁg signal s

for di splayraesalflcd! §H!>\9¥dagfv\ﬂ'ﬂe€feé§n G0 G aBRBLS o bl pramat [ on fr om sai d

i nfformati on genérating neans pl'ay apparatus conprises a

mul ti-| ayerm%eahaxoaaaﬁl th@N@i YWELy, | P rR1MRYe Qﬂedliéi?l-lﬁé(tf:?x PESfnff¢TREE ON one
arbitrary display panel |ayer anong said nufti-|ayer display panel, said

di splay drig¢l ngagRaBsechopes oflewedRilinyelr atiBplagi p@hélys pad}gﬂtﬂlaﬁgers
and wherein state transition controlling means for controlling guidance

di spl ay whistdeh wlea pacdutle Sot ayr g alHax ehangesekppss ek odthd 0 t he

next node, displays a guidance of the next node on one display panel of

sai d nufti diapdayppaakli sfptheidet-matrix format is permitted, and by
providing an animation controller instead of the sweep
operation controller 343, an animated display of pictures can
also be considered to be part of the display information
according to the present invention, yielding the same effect
of presenting the user with more display information.

According to the above-mentioned third through fifth

embodiments, various types of information, such as characters,
symbols, and numerals, or pictures and graphics, can be
displayed by driving a display panel, such as a liquid crystal
display panel having subdivided segments on at least one layer
of a dot-matrix format, two-layer display apparatus. Thus,
more information can be presented to the user on electronic

device at the height of the PDA (Personal Digital Assistant)

age in the present day information-oriented society.

30



2. An electronic device according to claim1 wherein said information

generating neans conprises reference signal generating neans, agfﬂ“?ﬂﬂf?for
generating information, on the basis of reference signal frondsdi .

ref erence signal generating neans, said display apparatus conprises a
nufti-layer di splFaythaRBPTe ankly APPIFNsattheoFWEEP| BRSFABHRN | dhSf sai d
mufti-layer display panel has a dot-nmatrix format, said display driving
nmeans havi nfp PR tise digpdant pol te dbiPlondasEli /& the 9?@p@%§r%ﬁ a
dot-matrix display panel. 45 - 5 J UNZ200 3., An electronic, device
accor di ng t¥Eat nethe SPR2 (RREFRRML R Fth s fisHyis45p&r aPtisthecbie’ riAt ed by
mul ti-layerliquid crystal cells. 4. An electronic device according to claim
3 wherein 9 FeBckFaely 26y FeCHBFARLG i Y P atw thouts 88Yr redt LPB NS
liquid crystal cell of said display apparatus. 5. .An electronic device
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is arranged an EL panel 503 for illumination, which functions

as a backface member. The surface of the EL panel 503 is

printed blue so that when the EL panel 503 is turned on with

the watch operating member (not shown), an EL panel driving

signal is transmitted from a circuit board 504 via a rubber

connector (not shown) to cause the EL panel 504 to illuminate

a blue color.

The liquid crystal cell 501 and the liquid crystal cell

502 of Fig. 19 are held by a liquid crystal cell support frame

507, and the circuit board 504 and a circuit support 508 are

both securely fastened by hooks (not shown) on the liquid

crystal cell support frame 507.

Furthermore, Fig. 19 is a lengthwise cross-sectional

view of the 12 to 6 o'clock direction of the watch module.

Although the liquid crystal cell 501 and the liquid crystal

cell 502 have the same width in the 3 to 9 o'clock widthwise

-

direction (not shown), the liquid crystal cell 502 on the side
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mul ti-layer liquid crystal display panel conprises two |ayers of_liquid
crystal cells, and three polarizing plates, with the uppernnst-di“}Ui'
pl ate an absorption-type polarizing plate and the mddle | ayer polarizing
plate a reflecting-type polarizing plate. 9. An_electronic device according
to clai m5akhér & t8r¥uﬁfacé50§h%%ﬁQFlﬁ%ﬂ@ﬁa@éenéﬁﬁthwss%cﬁ%ﬁ%ﬁﬁlqn) An
el ectroni c device according to claim5 wherein said backface nmenber is
ei ther a rdfaactihgglpraid eryabrEICHat>dl PR thR Brekesbhve Hdhteover
according to claim2 wherein said nulti-layer display panel has a
quadri | at e%d%ub@sﬁayeseie%hro%qe YRinadm fornshgehidald fewstal £ells
dot-matrix disp Ia% An el ectronic device according to claim38 wherein
sai d ni ddl @%layéP réFPeéFFﬁ@g?‘S’/p%lcﬁtﬂ dhezildgépPafiork %‘F‘T’Ci("e’ﬁPrt'o an upper
| ayer liquid crystal cell and separated froma | ower |ayer é&éd crysta

€

cel . 13. RNI§P€EPPSEVctHEVFEeP%&ﬁkwﬁﬂ%u;qﬁY*&Ea?HESBaBF+%@¥¥1 F&i spl ay
on said ll%§é| crystal ganel isin a reflectlngestate when no voltage is

appl i ed t o S8EP® G5pEPRDSLINLY eTEYF RS (feé'rlyéloél gl Fhe 1llapid é?ré’c"'ttraoln
devi ce accordiing to ¢lains 8 or 12 47 - 03 wherein Ia on
e T o S0a0 ShoarEatask didameath Ryes LaNaianery Soat dele § &

applied to ssoala% lij:%p(j:'.rlgvmlngg e{he &Li:ldrecrl%%tu%ld crgflstal cell surface.

Furthermore, liquid crystal cell driving signals from
the circuit board 504 are transmitted to the liquid crystal
cell 501 through an electrically conductive rubber connector
505 and to the liquid crystal cell 502 through a rubber
connector 506.

Fig. 20 is an enlarged cross-sectional view showing the
configuration of the liquid crystal display apparatus of Fig.
19 with part of the liquid crystal cell support frame and so
forth omitted. In the liquid crystal cell 501 on the upper
side, an absorption-type polarizing plate 50lc havihg an
adhesive 501b is affixed as an uppermost layer polarizing
plate to the top surface of a top glass 50la, and a
reflecting-type polarizing plate 501g having an adhesive 501f
is affixed as a middle-~layer polarizing plate to the bottom
surface of a bottom glass 501b.

Furthermore, a reflecting-type polarizing plate 502d
having a light diffusion adhesive layer 502c with a property
of diffusing light is affixed as a lowest layer polarizing
plate to the bottom surface of a lower glass 502b of the

liquid crystal cell 502. The top surface of the liquid
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isplay is in a normally open state in which llg%% is
transmitted.

Light is an electromagnetic wave and oscillates in
various directions. The light transmitted through the
absorption-type polarizing plate 50lc that is affixed to the
top surface of the liquid crystal cell 501 in Fig. 21 is

designated wave P, and the light having its oscillation plane
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10% & () mpggr/(\i\z%ng)pﬂtlg%olloé is designated wave S. Thus, the

reflecting-type polarizing plate 501g is affixed in the
transmitting direction of wave S and the reflecting-type
polarizing plate 502d is affixed in the transmitting direction
of wave P.

Furthermore, when light enters the absorption-type
polarizing plate, only the light in the direction of the
polarized light axis is transmitted, and the light having its
oscillation plane shifted by 90 degrees has its thermal energy
absorbed by the polarizing plate. In contrast, the
reflecting-type polarizing plate has a characteristic in which
the light in the direction of the polarized light axis is
transmitted and the light having its oscillation plane shifted
by 90 degrees is reflected. The oscillation direction of the
reflected light is designated the reflecting axis.

Furthermore, the reflecting-type polarizing plate has a
multi-layer thin-film structure of polyester-based resin film
and combines a conventional reflecting plate and an
absorption-type polarizing plate.

The liquid crystal cells 501 and 502 each respectively
has the outer perimeters of two plates of glass 50la and 501b,
and two plates of glass 501b and 502a bonded with a sealant
(not shown), and has liquid crystal material (not shown)
injected in the gaps. Furthermore, the inner surfaces of the
bonded glass plates 50la and 501b, and glass plates 502a and

502b are finished with a rubbing process that adds fine lines
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s' 1098 () -Anfosshgctyodes shaped as segments and characters are arranged
with transparent ITO film (not shown) that is electrically
conductive.

The rubbing processes are shifted by 90 degrees between
the top glass and bottom glass of the liquid crystal cells for
the TN-type liquid crystal, and the liquid crystal material
having a long molecular structure has a property of aligning
with the lines provided by the rubbing process. Thus, when a
voltage is not applied to the electrodes, the liquid crystal
molecules are aligned 90 degrees apart between the upper and
lower liquid crystal layers. On the other hand, when a
voltage is applied to the electrodes, the liquid crystal
molecules align facing the direction of the electric field.

Next, the change in the display will be described with
reference to Figs. 22 and 23 when a liquid crystal driving
voltage is applied to transparent electrodes provided on the
two liquid crystal cells 501 and 502.

As shown in Fig. 21, the reflecting-type polarizing
plate 501g is affixed in the transmitting direction of wave S
in which the polarized light axis direction is shifted by 90
degrees with respect to the absorption-type polarizing plate
501c, and the reflecting-type polarizing plate 502d is affixed
in the transmitting direction of wave P in the same manner as
the absorption-type polarizing plate 50lc.

First, Fig. 22 (a) shows a state where a voltage is

appiied to the electrode (not shown) of the liquid crystal
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absorption-type polarizing plate 501lc, the liquid crystal
molecules align in the vertical direction of the electric
field since a voltage is applied to the electrode of the
liquid crystal cell 501, and wave P is travels straight
through the liquid crystal layer without being polarized. The
light traveling straight has a polarized light axis that is 90
degrees shifted with respect to the polarized light axis 5017
of the reflecting-type polarizing plate 501g and coincides
with the reflecting axis 501k so that the incident light is
reflected back by the reflecting-type polarizing plate 501g.
Although omitted in Fig. 22 (a), at this time, the reflecting-
type polarizing plate 501g of the liquid crystal cell 501
looks like a mirror since light is reflected so that the angle
of incidence and the angle of reflection are equal.

At this time, wave S indicated by the white arrows of
the ambient light is not transmitted and is absorbed by the
absorption-type polarizing plate 50lc that is affixed in the
transmitting direction of wave P.

Next, Fig. 22 (b) shows a state in which voltage is not
applied to the electrodes of the liquid crystal cell 501 and
the liquid crystal cell 502. Wave P that was transmitted
through the absorption-type polarizing plate 50lc turns into
wave S resulting from the oscillation direction of the light
being rotated 90 degrees by the direction of twist of the
liquid crystal molecules since voltage is not applied to the

electrode of the liquid crystal cell 501, and is transmitted
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P/S shown in Fig. 22 (b) and so forth indicates wave P
has polarized into wave S or wave S has polarized into wave P.

Furthermore, unless voltage is applied to the electrodes
of the liquid crystal cell 502, the oscillation plane rotates
for conversion to wave P at the liquid crystal layer of the
liquid crystal cell 502 similar to liquid crystal cell 501.
The reflecting-type polarizing plate 502d is affixed with a
property of transmitting wave P so that the light is
transmitted until it reaches the EL panel 503 where the color
of the EL plate is reflected and returns along the incident
path. The light diffuses into a wide angle when passing
through the diffusion adhesive layer 502c and the color of the
EL plate can be seen from the protective glass side.

Next, Fig. 22 (c) shows a state in which a voltage is
not applied as shown in Fig. 22 (b) to the electrodes of the
liquid crystal cell 501 and a voltage is applied to the
electrodes of the liquid crystal cell 502. Wave P that is
transmitted through the liquid crystal cell 501 is converted
into wave S, and the oscillation plane of the light travels
straight without rotation at the liquid crystal cell 502 and
remains as wave S when reaching the reflecting-type polarizing
plate 502d. At this time, the reflecting-type polarizing
plate 502d is affixed in a direction to transmit wave P so
that the incident wave S is not transmitted and is reflected.

When the reflected light passes through the diffusion adhesive

layer 502c, the light is diffused and is returned to the

37



9-&0%&f()-HHyHﬁHHII_: 101191 10%m® () -!4!10%m®& ()-$ 10%& ()-m 10 10 109, ;
igt;ﬁ&'(%fg-l?l/%w&:l()J-G?]glL!L’lglc;qN]?g'ZE;-l!:oﬁ?%iyérn&' O-1110% () - 1702003 N
@NANPNEFPUSSQE= 10m 0, . 109NN& () -, 109& )-}0!}0%&&&fS%%T10!10%§'§£-T#
109& ()-Y PORtESHEYTFt THasTWHA TUIBT oM itgdererhs v 1ot Lectaag-EyPf 10 10
LOL 1O (L Ak 7any) pIavE B014 of the Tiquid oryoral dell 61 (shown in
Fig. 22 (a) looks like a mirror since light is reflected so
that the angle of incidence and the angle of reflection are
equal. The light is diffused by the liquid crystal cell 502
and the diffusion adhesive layer 502c¢ so that the reflected
light appears white.
If the reflecting-type polarizing plate 5024 is
configured with an absorption-type polarizing plate, the light
is not reflected and is absorbed to result in a problem where
the display screen becomes dark. According to the above-
mentioned configuration, a bright white display can be
realized instead.
If the color of the EL panel 503 is white or a pale
color, it becomes difficult to see the difference between the
electrode and the background. Thus, it is desirable for the
EL panel 503 to be colored for when light is emitted and for
when light is not emitted.
Next, Fig. 23 shows a state where the EL panel 503 is
turned on. Fig. 23 (a) shows a state where the EL panel 503
is in the ON state and voltage is not applied to the
electrodes of the liquid crystal cell 501 and the liquid
crystal cell 502. Of the emitted light S and P from the EL
panel 503, wave P indicated by the black arrows is transmitted
through the reflecting-type polarizing plate 5Q2d that is
affixed in the transmission direction of wave P, is converted

to wave S indicated by the white arrows since a voltage is not

applied to the electrodes of the liquid crystal cell 502,

38



10 ( 10( (' 10% ( & ()- 109 ()-! 10%R&& ()-!0 109& ()-i[s]]_ aaaz[<l1
1 ) ;
10%&'()-9-&!10%&'()-!4L!10%&'()-L!lO%&'()-!>I!10%&'()-S!CI!10985(3{H55HMM}b
wbbbrmN/ | 1098& ()-1 109%8& ()-1 " 10%& ()-1 109%8& ()-1 -
1098& () - $,B3dWes (- tradshdbbéd rdvoddErnlle refdeltiogseyps - bdlaOREsiy ) -y
10%$& ()- 109%& ()- 109%8& ()- FL09%& () - $dbdddeXeedEniV |
1096#&! 10v@date 591gosRat) i&l 4084b&d )td 18B&igpid crystal cell 501 so
11098& () -1 @ 10%&' () - eeeeeeeei K1/ $*! 10%$&' () - X (F! $*! 109%$& () - X$*! 1098&' ()
- X$* 1 10%$&'aE) tey trewgait)wave S, is converted to wave P since a voltage
%0%B& ()-eeeeff . f/fKkL. /" (FI $*1 10%B& () - X$*! 109B& () - X$*! 109%B& () - X (FI$*!'1
0%6& () - X$*is1 ae&applixefiotaf Phede¥adtaddsy 'ag* theod&apid xsryd0ab &€l X$* 1 10%
$& () -X (F' $*1 1098&' () - X$*! 109%B&' () - X$*! 109%6&' () - Xnf of pf viffffl R3/ $*! 10%5&
() - X$* ! 10%5&Y(,) axd( Ehg* ELOOBEL {9d XstdhtOpd o) 1Xseniov@d to-Me¢ F ffffffffpRO
[ $*11098& ()-X (F!' $*!1109%8& () - X$*! 10%& () - X$*! 109B&' () - X' (F! X$*! 109%8& () - X
f g#9$9%&Fr§testive glass side.
Furthermore, Fig. 23 (b) shows a state, among the states
in which the EL is turned on in Fig. 23 (a), where wave S that
was reflected by the reflecting-type polarizing plate 502d for
wave P transmission is reflected back from the EL panel 503.
In this case, part of wave S is reflected and converted to
wave P, and the recreated wave P also is transmitted through
the reflecting-type polarizing plate 502d.
Furthermore, Fig. 23 (¢) shows a case where the EL panel
503 is turned on in a state where a voltage is not applied to
the electrodes of the liquid crystal cell 501 and a voltage is
applied to the electrodes of the liquid crystal cell 502. The
state is shown where wave P emitted from the EL panel 503 is
transmitted through the reflecting-type polarizing plate 502d
of the liquid crystal cell 502 and is transmitted as wave P
since a voltage is applied to the electrodes. At this time,
it cannot be transmitted through the liquid crystal cell 501
since the reflecting-type polarizing plate 501g of the liquid
crystal cell 501 has the property of transmitting wave S.
However, as shown in Fig. 23 (d), the reflected wave P
of Fig. 23 (c) is partially converted by the reflection to

wave S and is transmitted through the reflecting-type

polarizing plate 501g with the property of transmitting wave S
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panel 503 is on, the linearly emitted light from the EL panel
503 is not only wave P. As described in Fig. 23 (b), wave P
is recreated when wave S is reflected from the reflecting
plate 502d, and wave S is recreated from the reflection at the
reflecting-type polarizing plate 501g as described in Fig. 23
(c) and (d). Thus, Figs. (b), (¢), and (d) besides Fig. 23

(a) are added so as to yield an effect where the watch user
sees a display brighter than that of the conventional watch.

Furthermore, the transmission and reflection states of
wave S in Fig. 23 (c¢) are identical to those described in Fig.
23 (b).

Figs. 24 and 25 are display examples of the watch
according to the present invention.

First, Fig. 24 shows the liquid crystal cell 501
provided at the top and bottom with a three-row horizontal
pattern 512 and in the middle with a 5x7 rectangular dot
matrix 513. In Fig. 24, a voltage can be applied to all the
electrode patterns on the liquid crystal cell 501 as described
in Fig. 22 (a) so as to create an entire mirror surface.

Furthermore, characters can be displayed for mode
displays, seconds display, and graphics display on the middle

rectangular dot matrix 513.
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described in Fig. 4 (b), and represents the state where the

voltages to the liquid crystal cell 501 and the liquid crystal
cell 502 are off and where the base of the EL panel 503 can be

seen. Namely, in this state, "TR" (abbreviation of Timer

Mode) is displayed on a mirror-like background.

Fig. 25 shows a light transmission state with no voltage
applied to all the electrodes of the liquid crystal cell 501
so that the entire display of the liquid crystal cell 502 can
be seen. A voltage is applied to an electrode pattern 514 of
the liquid crystal cell 502 so that all segments are turned on

and displayed, which is shown in the state of Fig. 22 (c).

shown in this figure, a watch according to the sixth

embodiment is provided with partially modified 7-segment
display patterns of two digits and three rows, and patterns

for mode symbols and the like, and features functions for

time, alarm, chronograph, and timer.

At this time, the light reflected by the reflecting-type
polarizing plate 502d of the liquid crystal cell 502 as
described in Fig. 22 (c) is diffused by the light diffusion
adhesive layer 502c so that a segment 514a appears much whiter

and brighter from the diffusion than a confiquration employing

the conventional absorption-type polarizing plate.

-
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not reflect much light, and the EL panel appears dark because
the light is transmitted through the multi-layer liquid
crystal cells and the polarizing plates. Therefore, in this
state, the whiteness of the segment 514a is more effectively
seen with excellent contrast.

Furthermore, when the EL panel 503 is turned on with a
watch operating member 516, the segment 5l14a remains white and
the background 515 appears bright in the color of the EL
light, such as blue. Although this was described in Fig. 23,
the light of the background 515, emitted not only with the
light of wave P of Fig. 23 (a) that was linearly emitted from
the EL panel, but with the addition of wave P of Fig. 23 (b)
that was recreated by wave S reflected at the reflecting-type
polarizing plate 502d, and the light from the recreation of
wave S of Figs. 23 (c¢) and (d) that was recreated by the
reflecting-type polarizing plate 501g, is brighter than the
configuration employing the conventional absorption-type
polarizing plate.

In the watch of the sixth embodiment, the display of the
segment 512 and the rectangular dot matrix 513 of the liquid
crystal cell 501 are sequentially turned off from the top to
create a display similar to a closing shutter, thereby making

it possible to achieve interesting display effects, such as
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$S) | 10%+$&1ipghtxagis0of &g -9x '"more polarizing plates among the three
polarizing plates shown in Fig. 21, the background and
segments can be arbitrarily combined from Figs. (a), (b), and
(c). As a result, the segment part can be illuminated with
the EL light, or can be changed to a normally closed state in
which the shutter is closed with voltage not applied to the
liquid crystal cell. For example, in Fig. 21, when the
reflecting-type polarizing plate 501g underneath the liquid
crystal cell 501 is rotated 90 degrees then affixed, the
liquid crystal cell 501 without voltage applied can achieve a
normally closed state to become a mirror display.
As described in the foregoing, in the display apparatus
having a plurality of overlapping liquid crystal cells, a
backface member disposed on the lowest liquid crystal cell
layer, and a plurality of polarizing plates, a light diffusion
layer and a reflecting-type polarizing plate are disposed
between the lowest liquid crystal cell layer and the backface
member. This allows the light that was transmitted through
the plurality of liquid crystal cells and reflected by the
backface plate to diffuse, thereby solving a problem of dark
display surfaces caused by the light being absorbed and not
reflected when the conventional absorption-type polarizing
plate is used. For example, a bright and white segment
display can be realized as described in the foregoing.

’
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reflecting from the reflecting-type polarizing plate are

emitted so that the EL light appears brighter than when the

conventional absorption-type polarizing plate was used.

Ind ia] licabili

As described in the foregoing, the electronic device
relating to the present invention is suited for implementing
various types of displays, such as for watches, hand-held

instruments, and so forth.
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information generating means, wherein said display apparatus
comprises a multi-layer display panel, and when information display
is performed on one arbitrary display panel layer among said
multi-layer display panel, said display driving means clears all
segments of other display panel layers, and wherein state
transition controlling means for controlling guidance display

which, when said display apparatus changes from one mode to
the next mode, displays a guidance of the next mode on one

display panel of said multi-layer panel is provided.

2. An electronic device according to claim 1 wherein said
information generating means comprises reference signal generating
means, and means for generating information, on the basis of
reference signal from said reference signal generating means,
said display apparatus comprises a multi-layer display panel,
and all or part of at least one layer of said multi-layer
display panel has a dot-matrix format, said display driving
means having a dot-matrix controller for controlling the

display of a dot-matrix display panel.
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An electronic device according to claims 1 or 2 wherein
said display apparatus is constructed by multi-layer liquid crystal

cells.

4, An electronic device according to claim 3 wherein a
reflecting-type polarizing plate is used for at least one liquid

crystal cell of said display apparatus.

5. ‘An electronic device according to claim 4 wherein said
display apparatus is a mulfi—layer liquid crystal di;play panel
comprising a plurality of overlapping liquid crystal cells, the
lowest layer liquid crystal display cell having a reflecting-type

polarizing plate opposing a backface member.

6. An electronic device according to ¢laim 5 wherein said
display apparatus has disposed a plurality of overlapping liquid
crystal cells, and a light diffusion layer between said backface
member disposed on the lowest layer side of said multi~layer liquid
crystal display panel and said lowest layer liquid crystal display

cell.

7. An electronic device according to claims 5 or 6 wherein,
except for a reflecting-type polarizing plate of said lowest layer
liquid crystal cell, at least one of the other polarizing plates

is a reflecting-type polarizing plate.

8. 'An electronic device according to claim 7 wherein said
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multi-layer liquid crystal display panel comprises two layers of
liquid crystal cells, and three polarizing plates, with the

uppermost polarizing plate an absorption-type polarizing plate and
the middle layer polarizing plate a reflecting-type polarizing

plate.

9. An electronic device according to claim 5 wherein a
surface of said backface member is colored.
10. An electronic device according to claim 5 wherein said

backface member is either a reflecting plate or an EL plate.

11. An electronic device according to claim 2 wherein said
multi-layer display panel has a quadrilateral display screen, of

which only the central area is a dot-matrix display.

12, 1An electronic device according to claim 8 wherein said
middle layer reflecting-type polarizing plate is affixed to an
upper layer liquid crystal cell and separated from a lower layer

liquid crystal cell.

13. An electronic device according to claims 8 or 12
wherein a display on said liquid crystal panel is in a reflecting
state when no voltage is applied to said uppermost layer liquid

crystal cell.

14. An electronic device according to claims 8 or 12
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wherein a display on said liquid crystal panel is in a reflecting
state when a voltage is applied to said uppermost layer liquid

crystal cell.
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