; e3e/ 4/ 0013@ 3n464T4ak -19 Septenber 2002 DESCRI PTI ON ggl\?/Al_L- S EED
ELECTRONI C APPARATUS The present invention relates to | ) R is

opened or closed for sw tching be pnformation display stagte and a
di spl ay shutout state of, e.g., aﬁﬁﬁkwstal panel constituting an

information display unit in a snmall-sized el ectronic appag | as
to opening/closing control of the shutter. BACKGROUND ART”WNW"MWWL ng
shutter U%@jﬁzw%ﬂﬂﬁgﬁ%ngﬁ@i@f@ information display parts o
smal | -si zed el ectroni c apparatuses, e.g. , wistwatches, e
between an information display state and a display shut ﬁ”&@ﬂmwymﬁﬁa‘e
hitherto been known, although nobat conventional opening ter
units enpipymerees el mechani sns. I n the case of the opé$PRY/ cl osi ng
shutter units of the above conventional snall-sized el ectronic apparatuses,
however, conpl iTid edesenk DEcdharicnTeletes did weshtyteditdiiat $eropdigeds drive
sources, whereas the opening/closing operations of the opening/cl osing
shutter wereslgmead Edrmuitvhingnbetwesrednsivfamatdonadispbanetatg @asdt he
operative nenbers for the opening/closing control. Furthernore, in a case
Wher e t heaoPtfphay o stateePf urf (9 wad dguitdderystat Ranesdt wat ch for
wearing around the wist, it Wag faiél%/%g]conv nient and due to its |arger

t hi cknessCaRSEHEIHHRY A1 JnfgrmaieR Y { tRedopRet 'gﬁj(ﬁe(isi nﬁ shutter
1 19. S 0 [ i i
wri st wat g%.&g%g%? ?h%’pﬁghtgﬁ?cgksn%%rﬁa E%G%ané)};%ﬁlloc%?{%bggtgﬂ}It?gf roma

mul tiplickh¥ ShuPEsci sely machined or netal plated conponents by skilled
operators, resulting in increased costs and frequent failures because of

t he conpl paekerowrd usrer of t he mechani sns. This prevented the wi stwatches
whose information display parts used the opening/closing shutter units from
becom ng w del yopesrethg/Kiesings ehuttew entiiten faasusenigeiopeding/vilesing t he
above problens. It is therefore the object thereof to provide a small-sized
el ectroni éngppanbien AisPdRYiRaTtscef Frahlngszed elechronyc ApRprptuses:

mechani cal structure and a c li.cated switch nechanism acti ng,as. an
operat: veenﬂnbg‘frjlfj%iiw%ﬁgﬁsng%r})‘ﬂlsq%&a Sn% ‘fe‘%‘hé‘Peg?f,mé{?ﬁ?’xﬂ'ﬁ 8%5817%% when
ot ) . it ok q
vt ght o SabPeatt] & aldiodld SndiSuERBYate HEA SRR pIBR fhdall CXNESC, 27
manuf act UpeEnahigh OMEst Costvenilodhal C6PERInASEININY Ehultetabhi¥£. D SCLOSURE

OF THE | NVENTI I&Ihl n accordance with the invention there is provided a
employed mechanlical mechanisms.

In the case of the opening/closing shutter units of the above
conventional small-sized electronic apparatuses, however,
complicated link mechanisms were driven by motors serving as drive
sources, whereas the opening/closing operations of the
opening/closing shutter were carried out by complicated switch
mechanisms acting as the operative members for thé opening/closing
control. Furthermore, in a case where the opening/closing
shutter unit was applied to the wristwatch for wearing around the
wrist, 1t was falrly inconvenient and due to i1ts larger thickness
and weight arising £from the fact that the opening/closing shutter
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smal | -si zed el ectroni c apparatus conprising: information gener ati ng neans;
di splay drive nmeans for issuing a signal for display and dPiSe¢tesrber@80Basi s
of a signal fromsaid infornmati on generating neans: a display unit 2 19
Sept enber 2002 for providing an information display on the basis of an

out put signal fromsaid display drive neans; and a shutter, provided
separately fromor integrated with said display unit, fox obstructing from
vi ew i nf or paitoAsdidipbayged bpozai dhdi Hokxy pomiti onwiedr dibe saiidtekéchr oni c
apparatus conprises switch nmeans for detecting a switch input, and display
shut out coAfipol tEamsdchenipabdbviatihagiswet shsngwdreldly oé lwaild gomt er
between an information display state in which said information is viewabl e,
and di spl ayudhipbirnitst atfe precibeth machiswdorsaetal npbaet i @amposeobst r uct ed
by said shutter, and wherein said display shutout control neans operates on
the basis bty arkbligut apega&brfronrszmildting t éh niénoseaded t wsgmal hndi zed

el ectroni c apparatus in accordance with the present invention, said shutter
i ncl ude |i queduenysfalilypreryidechuse saf dtie spbaplivated nnatwerecase bdheusi ng
the liquid crystal shutter neans in particular, it would be possible to
easi | y andmethbhoimrs codhd snpnefeardtasr ¢ha waistwathvhels whosasinfiaomatdoneven
when worn around the wist since it has thickness and wei ght no different
from a condémplanalpawdtchised t hloeit opshnhngbclkoriplan csltwk eendunetharficoml
structure. Failures can also be reduced. In the small-sized electronic
appar at us Pbrcapitoy dedsd ywusedt he present invention, the switch neans can be
sensor 3 19 Septenber 2002 switch neans for detecting a sensor switch
input. In the c&be pressihginvsatiensves sepnasived theview teh theaabove
switching woul d be feasible by various sensing functions. The small -sized
el ect roni cPappdedt us i deécdiedederqi thet IPPIprEséherepletiei owdge canpri se
information generating nmeans; display drive means for issuing a signal for
di spl ay and@mativelznrf t skedfdoind cofaPRaspEnal whidhn 58 drenf SEslt N8R §énerati ng
means; a display unit for providing an information display on the basis of
an output Si-gnal 3 retARHiICAteAsFeLRaBLFIL FEARSEUERI2RT| iBquFPRIAFetas
shutter for obstructing view of information displayed by said display unit,
wher ei n saP¥iEfRct MSFREN AP ar FCELNEonFSi sed t | RRRTRBHYS ol MABBHS f &PF
performng timer counting action on the basis of an output sjgnal from

Swi t ch rreaﬁ??né‘h‘éi? WPy SPRETSUE EBRESU ndRfs “F‘&threo‘&ndi KERwW"CERI ng

trol of said display. unit_bet i nformation display state and
di spl ay shAtgHPdsthEe By =hs 5t S ShuPPEY G (HRESbAe ot Pifedout

signal fromsaid timer, contpol regns The srallasl 260 eleplrani g agpar at us

and which can be easily manufactured at lower costs with

reduced possibility of failure.

DISCLOSURE OF THE INYENTION

In accordance with the invention there is provided a
small-sized electronic apparatus comprising:

information generating means; display drive means for
issuing a signal for display and drive on the basis of a

signal from said information generating means; a display unit



the present invention may further conprise timer control W?Q@@eﬁﬁk 2002
performng a tinmer counting action on the basis of an output |gnar rom
the switch nmeans such that the display shutout control nmeans can provide
the display unit with a switching control fromthe information display
state to the display shutout state or a switching control fromthe display

4 19 Septenber 2002 shutout state tq.the inforpatjon, display state on the
basi s of  nEOF IEBGEGoy Al LR TOATIET RAEP LR ME SHEnBants ST QRFOUE 11 ee
setting of tinme control .during.which the display.unit, is put in the

ot or ot L of b B i B ST S Ry SRh et St SrRERAeY e
openi ng/ cl osi ng or. cl gsi ng/ openi.ng actions. In mal | -sized el ectronic

| .h
appar at us PRPAEXGHdantEv OR tHE-Hrasefit ‘"‘llﬁyenstqtl(?ﬁ,glasl?]é’fﬂ e®iton £9pe

deflecting plate can preferaply be_used . ,as the [iquid crystal shutter
roans.  ThaohP R DA T TR f S kit LRLBYOY: BE SednuciehLon ¢
presenting a,petallic IustgrgLn response to the incidence fromthe external

li ght sourBBitn ¥HEFUNsFRAG ST ISt APRATHEP SHEPFLEPS VB IPRRT ¢

apparatus i_n accordance with th resent inyention, nay conprise

"t or Mt | ofiOheBEEEEARS ndanS i Tl BB H VBN e aiEPL Y FOUEPHE SOBEEARI f or
display and drive on the hasis of a, signal, @r0?1sai& inforna%;on

gener at i ng™figBhsTORRFW LG 8RR O8I 8F ng2 % TG ETalRSHe B spl ay
on the basis af an output signal fromsaid display drive _neans, wherein
oh 4G oot SmtnatiPhy el ar  17eathn it e orate SREPrRTCIon nof Ged
separately _or integrated w th said, displ uni.t, for, obstructing view of
S e P o rep T 6 (et Hnie P PeBbe a0 h whPbnrRoRARY, PR sEEn o
i ndi cative,of _an_.openin f switc nber.,, a hutter. .,control_neansg for
provi di ng 68%?1? %Flgqnosll%gg}?:%% urccg:lelao%saﬁacfdshsu t%fartmiatn,d SRGGHB &7 aa

shut ter of gsgidl Swil,chooperabion openio gL, sald SRULLEr WL | s opgned

under contro ér ‘control me sial I -S1'zed el éctronic

apparatus | 0, e uMih 4 ; e er 2002 the present invention,
it is prefgpFéggt{égﬂgihgw%ﬁu??ég 3§E%fﬁeﬁé§utier unit be a liquid crystal

shutter using | SAUcheT ¥3LA.o 0. o108 HBL! Bbaedel eqr Al BlRgEat Us 1

accordance with the present invention nmay enp a reflection type
defleCtingw@LﬁtetﬁE;1ﬂ¥%sEEGUifh§gﬁ@¥dﬂ, shyi&e’shutter include liquid
crystal provided in said display unit
In the case of using the liquid crystal shutter means in
particular, it would be possible to easily and at lower costs
manufacture a watch which is easy to wear even when worn
around the wrist since it has thickness and weight no
different from a conventional watch, without wusing a
complicated and mechanical structure. Failures can also be
reduced.
In the small-sized electronic apparatus in accordance

with the present invention, the switch means can be sensor



In this manner, it has becone possible to easily manufact S\
nmenber and the shutter unit in the formof a shutter havi ﬁg%ew‘?‘i]“?eéﬁbﬁg

operative opening indicative of an opening of the switch nenber, as well as
to make an arbitrary tone of backup |ight by inparting an arbltrary col or
to the reflection plate in the display state. In addition, provision at a

| ow coat has  becone feaS| bl e. BRI EF DESCRI PTI ON DRAWNGS Fig. 1is a
system bl oSHiGFR PSRN DI ENISERREHIY &Fn§°§nﬁ‘|“+ 28R g ec??oﬂ?% &5Far at us

i n accordance Wth the present inyention. Fig an expl oded perspective
vi ew showi 9§ d*Sd%entis cS‘E’&%“?? giFLEFRnags the d?"é‘pﬁc;y rb%ﬁrfsfof stheeheMgodi ment
1 of the sane small-sized el ectronic apparatus. Fig. 3 is a system bl ock

di agr am of “oNpgdPeefiasibde RYskarioug f@&‘sépgcf‘r"b‘?ﬁlc?nasppar atus .in
accordance with the present invention. Fig. 4 is an,expl oded perspective

vi ew showi ng a SeKerdRLa-Ebmeq g%%qqmlﬁ atpﬁéraFgw iy Bﬁ??rcéﬁnctehé”th
enbodi nent of the sane snal|-sized el ectronic, apparatus. Fig. 5is a
system bl od‘l@'edl B SR tof 1BABRHISRenfay ofomPIERgl | 1RT YR EI8dt PRt HPSar at us

i n accordance Wth the present s . . ) )
means; display drive means for issuing a signal for display

and drive on the basis of a signal from said information
generating means; a display unit for providing an information
display on the basis of an output signal from said display
drive means; and a liquid crystal shutter for obstructing view
of information displayed by said display unit, wherein said
electronic apparatus comprises timer control means for
performing timer counting action on the basis of an output
signal from switch means, and display shutout control means
for providing switching control of said display unit between
an information display state and display shutout state by use
of said shutter on the basis of a time-out signal from said
timer control means.

The small-sized electronic apparatus in accordance with
the present invention may further comprise timer control means
for performing a timer counting action on the basis of an
output signal from the switch means such that the display
shutout control means can provide the display unit with a
switching control from the information display state to the

display shutout state or a switching control from the display



19 September 2002 invention. Fig. 6 is a top plan view of 44 aBat 3

of the sanme small-sized electronic apparatus, with Fig. 6(a) being a top

pl an view showi ng the state where a shutter of the enbodi nent 3 of the sane
smal | -si zed el ectronic apparatus is opened, and Fig. 6(b) being a top plan

view showi ng the state where the shutter of the enbodi nent 3 of the sane

[ - d t i t I d...Fi -
berspect | vanGEEUF SAbM PG B en %?Srer?act%??%. PR SnebRERnBBar R nPeS1 S O he
di spl a art of the sane electron G appar at
slygltoemyblooék td‘l“?gloéfﬁsosflgé’ﬁgaodrﬁi‘lntz o"f”%?rsn%g?r} Rgé‘beaéﬂusctrBﬂ?% Ebgﬁwﬁt us

in accordance with the present inventjo \ to n V|em/of t he
enbodi ment 14561 SEHELEANE s AATE- §|°?EH°1\3I Bieioh eoebarat o8 Bl BREE 6t a)

being a to | an view,s omnn the state where a shutt r of, the enbodlnent 4
of the sanguenaft Fof, dRtaPBCTHOR: & S Aaee  Sropiéndie dihabaey. SBtby thel ng
a top plan view show the state ere the sh tter of t he enbodi nent 4 of

the Same STEPESs: Yo GPEYFr BREESHIRRIRY PS CIUudt/ oBRYIng Py ofy expl odec

erspective view show schemptic configurati on of the enbodlnent of
e R onl oy par rofid S 0L elﬁ%&ﬂé?eémmusapﬁaraa&q?g SBEST e

FOR CARRYINSFCUT THE, | NVENTI ON Enbodl %he pre j nvention will
now be desdFoddFaRerh reVEPENCR t8 tif h?%g YPg de e%%ﬁ?%nﬁ Fte0H2"
Enbodi t 1 | - d | ect t d th, th
preieh?ei”nm?aeaﬁbf?bﬁoi#.na%eéﬂ”’ii'%waf’pggfﬁ“é R Hein o EE& ’
di f th |l | ect t d

br esent. | ndBAEIon, FaRG Hig. (2 SLaRLEX §ae3 p S Te <1 SPEFth Y &

schemati c ration o dIS nall si,zed
el ectronic 5853?% U aTﬁ‘e g%dﬁlfhg¥ f snall-sﬁ%bd WCld Foni ¢ grom

appar at us i ageor dance ; htthsgpgﬁgr%m WYEOL) bl dulegeried by way of

exanpl e of an ana%og qua N FI g ormat i on gener ating

Teans 1 COMDY | Sa5,cA oheh . NAey ShURLoAEROLAING. G (AULLaBZaANL. QukhTEne

i nformati on genéerating circurt erence srgnal generating

circuit 2 'TTJ»%EHHL”Qn%e 'tETBnrefm%ge%psz‘l%ceu?fo‘iﬂl‘iti‘oﬁng%& ?8&9%"&1@5{19

circuit 4. time reference source 3 generates a ti erence S|gna

32, 768Hz Ji5plhe HESGUEREYnd féP“;[‘:Qsmﬁx{gCLH tsfgrpaqn%il %i%b1a plaHEia'dH.VeOf
frequency d|V|ders accepting the tinme reference signal fron1¥ tinme

reference RUiRGE BasDd 6&‘%“é¥§%a§5fk5ﬁ S8 P Uin > ria@i8h Séﬁﬁﬂhﬂﬂhg means;
predeterm ned reference signal's. Subsequently, the tinme infornation

gener ati ng sk %.U|cfls§>l'a?s RS ta forSeeov S By SANA £d rhathenf @E%Q&ﬁaoﬁl 8Be
signal, on the basis of a predeterm ned reference signal fromthe reference

signal geneaglisngrChfCoitput AgpRlayrémi ¥£1IRARS1AYSQEYVEUndnsd Rbleeifri ve
circuit receives the 1-sec. step signal as its input and issues a 1-sec

drive signalaidAdiispieymahionidi ppboyagdrtith of switicplmashben,t a7 shuteepposed
of a pulse notor, a wheel train interlinked with the pul se notor, and hands
(hour, m ngrevidedoréphaatsly att daledrited heiviheehidir displdjeunhbt prmaki on
di spl ay part
obstructing view of said information display, said shutter
having a switch operation opening indicative of an opening of
switch member, and shutter control means for providing
opening/closing control of said shutter unit, and wherein a
shutter of said switch operation opening of said shutter unit is
opened under control of said shutter control means.

In the small-sized electronic apparatus in accordance with

4a



7 19 Septenber 2002 8 provides a hand driving display based on the 1-sec.
drive signal. Integrally with or separately fromthe thusitoepiemget ¢P2
information display part 8 of the display unit 7 of the watch A, liquid
crystal shutter nmeans 13 are provided in the formof a liquid crystal panel
of a shutter part B and include an absorption type deflecting plate 21 and
a reflection type deflecting plate 22 which are layered with a liquid
crystal &8 [prEgesdndRiveRtdon helledar REeferEed HAVATE itherphutber of (etrated in
a separate manner) . Furthernore, a windshield glass 23 is arranged

t her eoveFhuleespgidt Pg £ fhauid Grysisddshehten using dhgvidt ¢wretaipe
deflecting plate 21 .is proyjded n absorption type deflecting plate
Whose one def Ipe]tﬁq'oﬁa‘ﬁxggaﬂ"%ﬁ‘?aazﬁgﬁFggPB;gﬁﬁ%arﬁy‘%st ﬂnaﬁc‘é% 4 on axis
o ef 1 et Bh tho e R e ToR e iBIeY Bisdtash Siredrel setlp ©o0
transm ssj | i i .S Y on the other. In practice, the
refl ectiI?)jr'f':??ei/[(’;&e(é (Sjtelél \e%ct‘#&%g %fgg%g&;oérmﬂ?gﬁs'n t hi s enbodi ment can be optical
fil m DBEF (brwtﬂﬁmmw'ﬂteﬂapxeéemtmia%%dea@ﬂfﬁm@ af’édafe use was
made of a conbination of a netal grid type deflecting plate ?g ass plate
havi ng atfe .swi tdh Hepbbehan@ite Ghudtéorurmt HhetRONEIrm ofi dUsKuEtesst al and
a phase difference plate. Description will now be given of characteristics
of the ahevingesswibehl opeirbedtre peaniageindiduitvet B ani openiing pEtete cel | 20
sandwi ched. Either one of the absorption type deflecting plate 21 and the
reflectiewltgipmenbprects wglplast ko pake anf sttt rayn ¥oneef draskupdbigletct i ng
plate being rotated. At an angle (QQ where the transm ssion axis X of the

absor pt i B WBACdTY &t pREiprare oalqn toathe| Beflerilnn pPlatentRsthfh axis X
f th | ecti t t enb 2002 flecti te 22
Ot ansm SSHEREEn AASDr Lp addh vioh, FREK1 €00 A0’ SRk AhihREPhER e N axi s v

of the rgfleghion type deflecting plate 22 is orthogonal to the

transm ssion axis X of the absorption type deflection plate 21, a |arger
reflection intensity will be presented. For this reason, a lustered
reflection characteristic is obtained froman external |ight source,

al | owi NgBRIEW | BESCRIHTEON [0t DRAWENGSenting a tone of netallic luster
(netallic tone) for the incidence of |ight through the w ndshield glass 23
of the watch. ¥igi sl it & SYstREt b?-@ﬁaka‘%g%ﬂ%ﬁnt io§n empofertinde Ffudct i ons and
effects as the above the absorptiont defl ectin te 21 may be

subst i tuf"@ﬁi:bys z?%ﬁ%%%ﬁ%’y%@%ﬁ%@ﬁf‘n@“ﬁ aé‘,(’%\/\ﬁ{l%‘t% PE?%/%’&Yi on type
deflectiggvgﬁﬂ‘? 22 substituted by the absorption type deflecting plate. In
order to alTow the liquid crystal shutter neans 13 of the shutter part B to
be driven as apsfutd ek, aRexplewBdi perfdbotlivedv bt stbwifgSd Gefbmbssyed from
swi tching neans such as a nounting detection sensor switch, an angle

(i ncli natonfijgseatbon Svii-tacisplapyrrisefisbhe emizxlidalentehsef thedsameat er
pressure detection sensor for detecting water pressure in addition to an
ordi nar yshalloaizedtele¢trdrdd apraragusrol signal to display shutout

control nmeans 10 which include a_contrgl circuit 11 for controlling the

openi ng/ cl osi nfl8ct? ok F sYRFeSh ek SAQITAM i Huirooryuear el ter drive

[ it 12 i yi t.h hut t h b i di | _of

appi 1 cat FERLEFeS5pd e anie RpRratey o drolaiated walR UG padoent |1 quia
crystal twghgg_o{ieans 13 of the display unit 7, to perform opening/closing
of the s%utter. he switching means 9 may provi de the opening control of

the liquid 9 pig, 4 is an exploded perspective view showing a schematioc
configuration of the display part of the embodiment 2 of the same
small-sized electronic apparatus.
Fig. 5 is a system block dlagram of embodiment 3 of a
small-slzed electronlic apparatus in acocordance with the present

b



19 Septenber 2002 crystal shutter neans 13 or may provide the shutting
control thereof. A predetermined reference signal fromlfi§eptemkar@d02 si gnal
generating circuit 2 is fed to the liquid crystal shutter drive circuit 12
to form ajgherttssn drive signal for driving the liquid crystal shutter neans
13. Enbodinment 2 of a small-sized electronic apparatus in accordance with

t he present i nwEnRf. 6nissa stupvplan Vigs.of3 tandedbodriment3 3 8fatisy Heai® bl ock
di agram of the enbodi nent 2 of the snall-s#. zed el ectronic apparatus in
accor dancemd¥l+sizesdl plestrinicapparatys andtkiRig.46(s) deiagm adpcplan

per spective view showi ng a schematic configuration of a display part of the
sanme snal viev showdngcthe sitatappers asshatterabodierembodinént 3eofridld - si zed
el ectroni c apparatus is described by way of exanple of a digital quartz

wat ch Al . same BRplls sizedepleatrents APPOFRSERARlS APaater andngigi relli)t 50 in
time information generating neans, 100, di sgl ay drive nmeans 60, an

i nf or mat | BALRY SERP PR VEEWaRRCRIRY Fbe EBntS siheder Ehe (Shuk texopf ither at i on
is basically itdentical t hat of t enbodi nent 1 nd therefore |ike
parts ar eeﬂ%%ﬁaﬁﬁ%ﬂ%?ﬁft %ﬁ@ E&fe ?%%’e%@%%ﬁ?&?&f:gngﬁaa%ﬁaer g@scri bed
again. On ihg.pasis of a predeterm ned reference signal fromthe reference
si gnal genera?l ng circuit 2, the time information generating circuit 50
acting as a ti _rfeig.oyniéra:pesaﬁiéaémetﬂsge_ceweIﬁwshawiw% sbR&RAt1d hen,
based on the time signal, the display drive neans 60 acting as a liquid
crystal debNeigusstisn ofdienpodymdiit ve af gitad dilsplayr parbased safe di spl ay
drive signal, the liquid crystal panel in the formof the information

di spl ay pamt&lBosizediaiestrotig appbaratmws di splay. 10 19 Sept enber 2002 The
liquid crystal shutter nmeans 13 constituting the liquid crystal panel of a

shutter part BIFt®nf& dufr &d syAtemebieple Haaram 85 erbodhmert e 2 are

he- wat choat ke Lral e epg Lo Ara Ao aven gineenit P qoeipibsett ©

shutter f the shutter part Bl to be driven as a shutter, in the
sane rranggr%gg%%%lg' enbodi nent 1, a switching signal issued fromthe

swi t chi ng meanspfyi % f1adadtos FIH WakwSbaNGle etibbaendhent 2t $hu! Bathe CONt 1 Ol
means 10 which includes the control circuit 11 for controlling the

openi ng/ cknalhgsizéd @leeft rohdcApparatuandvittteFig qui(a ) chedaicnh tpuplad drive
circuit 12 for driving the shutter, thereby providing control of

appl i cat i yhewfshawingshecstale Whaue d shpstar afelthe zubadipienyy oLt pee| i qui d
crystal shutter neans 13 of the display unit 70, topgerform dpeni ng/ cl osi ng

of "t he shfpmersmehlhtzehglectrophe apparatyyy 16 gRaredr dd Fd9sw?{Bhi ng
means 9, as,sho in _Fig. the lLiquid crystal. shutter s 13 |

swi t ched %P&H‘Pt%gw(ﬁ glag‘yvg vﬂtscgll?tw ig a %e tsé:)é[%ﬁew?%Jf%rttln%t Fgﬁgg?rs fﬂ%ait}ﬁes’t at e,
wher eas cQphbakmBhtt #eof U &anky Utad9dsi 288" e LY AR £ appEhtdd AT formi ng
the timer counting action ( timer counting Is started based on the
switchingcsloggeal. fromthe switching neans 9 ) , that is , a closing signal
issued fromthe timer control circuit 14 due to tinme-out, is provided as a
cl osing signal FaputlQ dstdreespiplied peirepeative vtiew sewing 4 Goehamatihi s
signal acts as a control signal for the display shutout to provide control
of appl i ceonfAguratdpnfethe emhodimemtds (ﬁfygbaldjcﬁélhaﬂnﬂ%‘épﬁiw §8mehe
liquid crystal neans 13 of the display unit 70 to thereby shutout the

di spl ay offMedd -FilgeRdeLlPGErapip ARIAratifys | by entering or setting 11

BEST MODE FOR CARRYING OUT THE INVENTION
Embodiments of the present invention will now be described

with reference to the drawings.

6



19 Septenber 2002 a desired control tinme (e. g., 5 sec.é into the timer
control circuit 14, it is possible to arbitrarily cont ISGPFP@‘QﬁFRQOQe. g.

5 sec.) during which the shutter of the liquid crystal shutter 13 remains
open. Alternat ipiodimdapendbfoa Gndle spue@osedirdide, apbarst@saln i ssued
fromthe tinmer control circuit 14 may be an opening signal, but instead the
out put frasedidarssd wibhntherpasseft Naweneipnovs dddwasim Falgesi Dgusd gnal i n
order to ensure that the liquid crystal shutter nmeans 13 is switched from
the informati orFidi.sdl d¢ at ayetéem tlvekdddpbagm stfitthe ssdlesbrmedhe basi s of
the switching signal fromthe switching nmeans 9 and that the information
di spl ay seleetienieappesdtua imadsesdence wbih rthle presert sinyegitiionsued due
to time-out fromthe further provided tinmer control circuit 14 performng
ti mer coud®diil%ctd dF. apnexplofiad parepechive ivieW EHORLNAQR RAemetdcarts by
use of a reset (R). function or the |ike. Enbodinent 3 of a snall-sized

el ect roni %0%@%‘%@&% A 2 HFRIAYRATY ?ﬁ thi S et L ishaest § P irondisown in
Figs. 5to 7. Fig. 5is a systemblock diagramof the enbodinment 3 of the
smal | - si z%p%faeé ‘oni ¢ apparatus in accordance with the present invention,

and FLg. 6 s andoRafldinkh ofe WG SR SuPlde Saed:Bhes LA GpPar at s

Fig. 6(a) is a top plan view show n e state where the sh t he
same snal {5 Sidssh e WRBhCtiPpReabHE 1ivdiRa8d1 s Wddd1ided b (Way ik & top
pl an view showi ng the state where the shutter of the sane snall-sized

el ect r oni exappbés adfisan anallegedualty.watdls Aan Ex@inged ,pangpenatien vi ew
showi ng a schematic configuration of the display part of the sane

smal | - si zgeneretingpneans fpnmpndses Fheefensdiensiansd génanat iggetiranited

el ectroni c. apparatus 12 19 Sept ember 2002 is described by way of exanple
of a di gi 2@ aatine afermablon gepepatind CiraRdE rat VoD JbseFefsrRPGfans 101
further copprises a chr.onological .info i on nerating circuit 1 W th

t he provi §¥gﬂagfgqr}€?’r§’t i&lgsﬁf?]g uﬁ‘i’ iz\/énﬁé'g%[sn%f, ggggoﬁ#%%éﬁeaﬁo'ﬂﬁ??/ neans
62 and a djsp i , t fy Fi 5 i guration
as that oghéhéa%ﬁ%@d%n%tdi g%gghgﬂf:é%hés)e‘ls' t%gesgbrr@érrte er%?\‘gg %ﬁ%‘%ﬁl s. On
the basi s30feRePd €S lae Bt HRIRNE Egsa INA2, TeeHzY Ne ket po@Eeridgnal
generating circuit 2, the time counter in the formof the time information
gener at i ngieidtng tcidfdudauatcoridiatsi o aapturakiins of fremesioyndividden, based
on the time signal, the liquid crystal driver in the formof the first

dri ve neahsceptingihestimeirefergnes signal §ram the tineg refrencesseurer spl ay

panel 20D _serving as_the dis |a¥1 unit 17, The Ii%ui d _crystal display panel
20D i ncl ude@PEnPER¥LISH i ¥h jt‘)%pé’ GRRE Rt 51D STeUP16L RBedRt et i on type

deflectin I 211 ich are layered with a liquid crystal cell 201
sandw chegeggﬁa\/\g%ﬁsk%?%é’ di spl ay appears on a tine display part 5D of the
liquid crystal gi5pbqve@Rie! tA8Dt1hbKENESEnatidteYenBrat i ISl uTithed
reference signal fromthe reference signal generating circuit 2, the
chronol ogisgahiesosnt-8fed.Nstbp 0yra10Lnt fige Eoranet agitamk s1HINAbLINOGhe
generating circuit 15 counts the chronol ogical neasuring tine and issues a
chr onol ogbealissbfnal préderernbasdd refierbrce hs igralodiroal thegneferdrnme second
di splay drive neans 62 acting as the liquid crystal driver issue a display
drive si gRadgnapr generating gy 8 RIFPIAN ER1vemeprs dyiseaVingadsr enent )
function as chronol ogical information on _a chronol ogi cal _di s&l:saxnggir:t 15D

of the Ii (ﬁ'tﬂ“ﬁlt‘i% driy %%E?c%w the 1-sec. step Elgnal as

and 1issues a l-sec drive signal. An information display part

=

8 of a display unit 7 is composed of a pulse motor, a wheel train

interlinked with the pulse motor, and hands (hour, minute, second

hands) attached to the wheel train. The information display part
7



crystal display panel 20D. The actuation, stop and res to zero of the
chronol ogi cal information generating circuit 15 are ef ﬁé(ﬁeg@"ﬂiﬁrgﬂoz
operation switch signal froma shutter unit 18. Then, in order to allow the
shutter ugighrod8aet hehdlirev1RgddisB2al daBeddin ¥Ee 12868, Wk 1gnal .t he same
manner as the enbodinent 1, a switching signal issued fromthe sw tching
means 9 is fed mEfteyraQnyr alitRi ghadeparatellyt €romoths othue adastiQcrbdch

i ncl udes an opening/closing control circuit 111 for controlling - the
shutter opeféordiciosidigpaayi paxrtaBdofinthepdhspbédy hoditng «ff ithe watewin, 130 for
driving the shutter, the switching signal being output as a control signal
for contrdlguihd criretshshudteypeaingglThospngvided on tdfe fdmn ghatlieuidgnit 18.
For the purpose of forming a drive signal for the shutter unit 18, the
openi ng/ ctogs bl dangd ef reghutisy part Bdand tipcdugecar mdseiratiion dfymeence
signal fromthe reference _signal generati ngaci rcuit 2. A liquid crystal

I
Shutter pAREISOBIOEBATES 2tariLe FRELERE o0 FYRRUCEISCE Fay RABLS 22 Wi | n
Fig. 7 an_absorptiqn e deflectin at and_a, ref tion type
Gef ect nacpraversd ihith LR fEGETGEL BT 2 PRbpRL B Bt B ey
i nt er pose t n, (t L { rei I
i nformati %ﬁ%?%&? '?'L ery\fvxf nao%qé',&%%gggﬁé\gh&? soé ca |ﬁ%6één€)t'i oﬁugﬁl{ij%ﬁorrevﬁ ndow
15A, as wgl {1 391 Sid@Idrastt 9B $Wi AeFaddiiANe3ebvaRd Ag’ §RBYn SHh tify W ndow
32A. When the sane switching nmeans 9 as in the enbodinent 1 issue &
swi t chi ng16i @hadmbddignemituiat, echnahsdfptAfont It¢ps hakdt Bectiarg pBatal 2pwss t he
time information shutter w ndow 5A and chronol ogi cal information shutter
Wi hdow 15praeided |asasar ebssirgitiibns type sdefi e blingd pha8é Avlavab roaeet switch

wi ndow 32A, all of which are segnmented in the liquid crystal cell 202 of
the |iqui 8eEigation stxlist &F piransnyssiqm axdst ¥ gp@EbsrFRtios delpHut in

the display states due tq._the appljication of voltage, allowng the tinme

i nf or mat i 8% the LhSmovdgiteal thE%#ﬁ%‘f‘ii(ﬂ? %P'QBI é?%ge%wnc%é’\lﬂ?it 2%8it%| ay

part 5D a h l.ogd S | ving di spl ay
uni t 17 tggggyg?cgl%%g@ txﬁ%olﬁé%:ig heig&?%dgﬁflie?ckiggg%gaggH%Sej%%:r‘%ﬂpetl on wlll now
be given ghepubifdn BARCHS 3leAdibmidshoh asida Widh SLUMIRE18AGaELE0
resetting the chronol ogical information generating circuit 15. As shown in
Fig. 7, trxaisties etheel ectinostesciabee atiangelestiimt typeé dbEYectnNaspisdee i N pl an
view both on the top surface of the wi ndshield glass 23 and on the bottom

surface ofoxz wsarispihiéatenbndingpdnehn dre pp4tcahef ides DBERt By andr nawd) of t he

transparent touch panel 24 is Qressed for contact, whereby detection parts
31B and 38BPREEeR 1Y iHH toge ddtletd i nEXPREIRSGH Y HYhg uget Y& Madf PEMR | etters

31D and 32D f d by print; he lik ] ect | f
30A of a PAPPEBREORY gt arth ta ot SRR B iR otnad pREtaelarfontfe s a1

and 32B agsvﬁﬁ'g@ioq%mi &ﬁgm@m L4y @ermga&ﬁe&wnw,tfi&lp@ 5%&@9 W ndows

31A and 32A and the swtc tters 31D and 32D, respective erefore,

si mul t ane@ual ¥ phhbet derfdi@ncl SRlady.part 5D and chronol ogi cal display part
15D bei ng displayed, reflected light fromthe reflection plate 30 all ows

the switch | ettpescBipxiod wi2D tmewbesgihenugh dHerastietcdbticsdafvstizl A and
32A of the liquid crystal shutter panel 20A Wiich has been put in the

di spl ay swehowedehariked dediledtdngtmlateswithewltheokiqud enrestpblbeddt i on,
and further, through the detection parts 31B and 32B sandw ched between the

wi ndshi el #0giandwizhed,y EREDeEQER QfaHRe abgorpLieRtYRg dekdRriivg BlLEtEs the
sw tch ne egrsui Stjhea?:ceif§gét:-trg§ r:[:’yptehgeéfgciutoir}lsg B.fl.a{:é1 E'szfé efc:l:[xtie%r,] %Pth the
other deflecting plate being rotated. At an angle (02) where the
transmission axlis X of the absorption type deflecting plate 21
is parallel to the transmission axis X of the reflection type
8



19 September 2002 parts 31B and 32B of the touch panel 24 are pressed to
put themin a switched-on state, enabling the chronol of? €aPtemben2e8a i on
generating circuit 15 to be activated. Enbodinent 4 of a snall-sized

el ectroni Ge PPt Aidip lateaZZ pral aparsii ddi drhehpres et 16 tMe Ri1ileNapFe £HOWN i N
Figs . 8to 10 . Fig . 8 is a systemblock diagram of the enbodi ment 4 of

t he snual | weezedks edlent ridvel cefippatbdnisaxis dcodr dhrceefl édit1dre fypesent
invention, and Fig. 9 is a top plan view of the same small-sized el ectronic
appar at usdeflectBim)pliatea2e ops pirdhogpeal strowheg traessisd omagie Xhef shut ter
of the same snall-sized el ectronic apparatus is opened, Fig. 9(b) is a top
pl an vi ewtBtiowbsrRtieonsitane deélecthen dhatee2lof at hargererefkddtion ed

el ectronic apparatus is closed, and Fig. 10 is an expl oded perspective view
showi ng alBEERSEEY Wilnfhey PraspBhed 5'06" §BF§yr9%1$‘?nofa e texed smal | - si zed

el ectronic ngr atus. The enbodi ment e smal |l -sized electronic

aﬁpar at usTPElegtten b‘&?rt?grfbt\ﬁi)}sﬁﬂceﬁ’é ?j&edalf(floﬁ'l 2 eﬁE%\’FT?l vﬁfﬂ‘r’ﬁ A3. As
F
cont | gur apPBreds HPEED dRarTE e 088 Srnhfifier) pEAREhERAG S e S
crystal pﬁ’(Q%lF{Ei‘%QEEF. (%t%‘iﬁ'i%aé h E&E‘%écl'?xcildteﬂe %if&x@ﬁ??&ﬁ%ﬁm 3
ayered |iqui

enpl oys a two crystal "panel a slgna

ref er encetfib ORShaSILIECT AN TRANS £ 26He |v$atfcﬁﬂ t Qtt Lmamﬁln&tﬂaqn gegnt rol
means 151, chronol ogi cal information control neans 152 and an

openi ng/ chogubgi tiow cofithruisamé2fundtiorgnalnd pefethe dd ihd abovgathen
control neans 151 is fed as a first display drive signal via first display
drive neasbsovphich stypsy defilectingwbidte a2 kimpialoef substhbutéd dmpleogi cal
information control neans_ 152 is fed as a second display drive 16 19

Sept ember rE%ECH%aFYEﬁ éi%fé(?&f&nal BHRES- o‘ﬂ'ﬁb trPé’aﬁ§f62°F6°’ﬂ h&YRR spl ay ulnl t
71. A
si gnal Swoasﬁ{h??sf doeed L4 Shnet St pE e Er e St ey bine AgrdReling

control F bt 112 for providing a control of openi ng/ cl osi ng action of
t he shutt i fof switching and an opening/closing drive circuit 121 for
driving the sw §ghbRges s teaaowt BRe SVl REySitanabhEté MdnRUY 3a6£2
control signal for controlling the shutter opening/closing action of a
swi t chi ngtabushettenipaBi B dro dei tchvey.adita shatsane' asishmwit Ha 8dgt chi ng
-- signal output fromthe switch nmeans 9 is fed to both the tine
informati dn 8oAVibFhimanslasll drgueHefzam ofel bRfiiaw meﬁmér fEcho®s cont r ol

nmeans 152. For thqu| ose of formng a drive sig rz for the shutter unit
81 for swPPEREtARY deke ‘g‘b’é?ﬂ ﬁ&PEPBs’?‘HS:C&‘m o8 gl ii(dngdinationly sgReRT,

d f f
D01, Ao ShBRePh B 500 4Ry bR, REMELENER L e DRRSRENAY Tre'

i nformati QR+eeRULA! sIRENS £l qabEcRitl SRR PeEsBRte &%Eaaam?sh K% ke
chronol ogi cal information control neans 152 are put in the transmtted

state, al log@ingriyhputebheskeect ighttelr ag aheonetd B igtals wof agepBA of the
reflection plate 30 to pass through, to render the display information

vi si bl e, \whuttoultecdntpbhymesapmd At ehbéh dmelLSE be¢ontywloeddedibnlt ifex i quid
crystal cell 200 dust in an inverted state (negatlve state) relative to the

segnent dlmyléﬂnﬂﬁé!%%%imlo\?in@rﬁqwrba ithegthytifersand arileyigi gnal

fromthe swtch_nean this signal is fed to the_ tine informtion

control mEEA$ f&ls%%Et?%gr&HPm%tch? fomr rhEmohhe Shutsernetharepyy
Then, wit rjt_)rro% %tg ctzgn%roel %\ﬁ/l phl.icaqg_ Bsoé%o.aLtggé?to( %Eg l'i'q%id crystal

cell 20 serving as the liquid crystal shutter means 13 of the
display unit 7, to perform opening/closing of the shutter. The

switching means 9 may provide the opening control of the liquld
9



19 Septenmber 2002 9 ) for actuating, stopping and zero setting the
chronol ogi cal information control neans 152, the sw tcﬂéfé&pieé?t%e@@@zand 32D
are allowed to pass through switch wi ndows 31E and 32E of a single-I|ayered
liquid crysystadisiitaershdaher 1pa6eIma30@rokiab the sraertipg dontkbe di spl ay
state as a result of voltage application, and further through the detection
parts 31Bthere@B aaptedetechihmtdveretetrbacei sitgimlk|ftog ahe 28fanenhdéde touch
panel 24, rendering themvisible as the switch nenbers 31 and 32 . Thus (

t he det ectéigmabaeneratBngrnei32B to ishéetor Kheahbyuindl cavetpilesisedtern put
them ~.n a switched-on state, enabling the chronol ogical information
control nénhve Braudthé2abe kama ghikten driwesghgnak fiovedohpbug it 3.
Arrangenent is such that as shown in Fig. 10 either one of the absorption
type def| d¢gnHy Pregt@lo shatgernBedns |kektion type deflecting plate 22 is

fixed, with the aother deflectin | ate being_rotated. At the angle 0
Wln)(;re t\rl:ne transffﬁ“%%qiﬂ}?n&xizs°§| 8195'{‘)%]21 zfdsz(?lrdpgilﬁﬁ%ﬂ}?)gc d%HHaéaﬁ%ggm a'ge 2(1? i)s

parallel to the transmission _axis of the reflection type deflectjng plate
D For POt e BTy Ehe Bef¥behe uertt out i ARG Lo P a4

appl i cation Wty 4 13 90Q LykBLEDINAR] SaddiNbel iiefuBhIREAL £8k!1R00

i nterposed, whereas a transm ssion characteristic is ex Ited wt

presence gha¥Yoldanss aRldceahi8dpsdatageifiddoedanes @nin theOpréddist r eason,
the external l|ight source presents a lustered reflection characteristic

wi t hout ampventiage eaypFigat & ais aal expilodpdperspeonivé Wehshbeinwidh a
tone of netallic luster (netallic tone) with the incidence of |ight through
t he wi ndshrhematlaconf3gurathen oft & [dispday afanthef rthe| gane emalypelzied| ecti ng
pl ates as both the deflecting plates 18 19 Septenmber 2002 woul d al so
ensure t h8leEGREORIMARRARR AR ef fects as the above. Although in the above

enbodi nents 1 tQ 4 the gbsorptiop type deftlecting plate 21 was used as the
upper defl ecti n@’%leﬂ eocaj"\eﬁ‘ttheofe?%/egfﬂag 'F§688d%f9°§aolnﬁ'§ BPREEEY2S as the
| oner defligchd j | $9 d1e Lh1 6ELd Y Gty reflection
type defl ggt(?é\%w%ﬂaﬁﬁgzhé%%fa%é?%eguppgr a%d +p\%'é1£a ée?fae%}l?r%'pl g‘?es or
al ternati yehy 3,0ex66pt ey befineCihOdriaivnlgénecd t iy PlodeiLB8oam threupper
deflecting plate with the absorption type deflecting plate 21 as the | ower
def | ecti ndnpbanat i diNRySTeH A1 nAPRERGABL 00 .NE Iyt drdvehmbensi é@bare, the
present invention is suitable for use as a watch or other small-sized

el ectroni énfppaphier display pagipfenped 2obbmes Qoptrol chrawhf |14 zed

el ectroni c apparatus conpri si.ng:
con@gguration {g)basiéglly identical to that of the embodiment

1, and therefore like parts are designated by the same reference
numerals and are not described again.

On the basis of a predetermined reference signal from the
reference signal generating circuilt 2, the time information
generating circuit 50 acting as a time counter counts the time
and 1ssues a time signal. Then, based on the time signal, the
display drive means 60 acting as a liquid crystal driver issues
adisplay drive signal. In turn, based on the display drive signal,
the liquid crystal panel in the form of the information display
part 80 provides a digital time display.

10



I nformati on generating neans; display drive neans for nal for
di splay and drive on the basis of a signal fromsaid |1§S%?m@'ﬁp%frﬁ8 nerati ng

means; a display unit for providing an information display on the basis of
an out put si gn@hef¥iagmisacuysiialpshyt e meanedidsconsgil tutsimgt thee 1ignddi ded
separately fromor integrated with said display unit, for obstructing from
vi ew i nf orrwatiednpaneplafy aosiyt s aagt Wnﬁhg‘tlre@}\ﬂé? tha sameimehserroni c
apparatus conprises switch neans for detectlng a switch input, and display
shut out &ﬁﬁhmew&%@eﬂ&l Br®ErEPRged wiveEHiiy R BeEmat L iy déaphassnarter

bet ween an |nfornat|on | ay a ich.s I nformati on |s vi ewabl e,
and a di SHfl &PiShudguf € i?yr?d%ﬁ &ﬁ %Pv¥€§NWﬁI°§aga 51 SHoMR iton Fiig-
obstructed by said shutter, and wherein said display shutout control neans
operates on the basis of an output signal fromsaid switch neans. 2. A

STl | i zed el &Gl L9RbE 8RR THEC ARG eh b el LRI s3alg Shutter

I ncl udes |iquid crystal provi I'n s play unit smal’l -'Si zed
el ectroni ghARRALREYSp A1 B13LdMbb @Fiven \e!@ea huteRird ﬁwt&l@hsaﬁ@%n%% sensor

switch nmeans for detecting a sensor switch input. 20 ~g geptenbe~ 2002

appar at USa<£ @RI érid SLRIACE | GNbwitdmidg 81dR81L Assued £rom the switching
means 9 1s fed as a control signal to the display shutout control
means 10 which includes the control circuit 11 for controlling
the opening/closing action of the shutter and the liquid crystal
shutter drive circuit 12 for driving the shutter, thereby
providing control of application of voltage to the liquid crystal
cell 20 serving as the liquid crystal shutter means 13 of the
display unit 70, to perform opening/closing of the shutter.

On the basis of the switching signal £rom the switching means
9, as shown in Fig. 3, the liquid crystal shutter means 13 is
switched £rom the display shutout state to the information display
state, whereas control of the further provided timer control
circuit 14 performing the timer counting action (timer counting
is started based on the switching signal from the switching means
9), that is, a closing signal issued from the timer control circuit
14 due to time-out, is provided as a closing signal input to the
display shutout control means 10, and this signal acts as a control
signal for the display shutout to providg control of application
of voltage to the liquid crystal cell 20 serving as the liquid
crystal means 13 of the display unit 70 to thereby shutout the
display of the liquid crystal panel. Thus, by entering or setting
11



di splay and ' on 9ene~-ating neans for issuing a s~qgnal fox i nf or mat ~ drive
means aid information generating display bass of a si gﬁ%ﬁePﬁemﬁeﬁZ(a?Zve n
the information display on the nmeans: unit for providing an 1 isplay

di splay dgi NS okiMbers 3y d auigRut ysi I QHh% | structing
basi s of %Hﬂgﬁhtte?op%%9§s%é¥éaw%?auid Eggd)biﬂggfg£%~'s a$°§ﬁf§§ mrises

timer Conéigdusy auysit iB PdsibidtorardliiteardiRon¥rbasithe eint N &€ n said
el ectronic app wh timer counting action shutout control unit nmeans for

perform ng sa¢ t)cluraagswhasH the pha¥ teirosTE stigndliquaat Eoys 041 SsHud tdirspl ay
out put and di splay shutout state roviding switChrng neans for P of a
ti me-out ¥3 gredaifrsndpennati on di splay state between an in id shutter on the

balls bY use of sa

Alternatively, depending on the purpose of use, the signal
issued from the timer control circuit 14 may be an opening signal,
but instead the output from the switching means 9 may be provided
as a closing signal in order to ensure that the liquid crystal
shutter means 13 is swltched from the information display state
to the display shutout state on the basis of the switching signal
from the switching means 9 and that the information display state
1s restored on the basis of control of the signal issued due to
time-out from the further provided timer control circuit 14
performing timer counting action. In either case, the timer
counting action starts by use of a reset (R) function or the like.

Embodiment 3 of a small-sized electronic apparatus in
accordance with the present invention is shown in Figs. 5 to 7.

Fig. 5 1s a system block diagram of the embodiment 3 of the
small-sized electronic apparatus in accordance with the present
invention, and Fig. 6 is a top plan view of the same small-sized
electronic apparatus. Fig. 6(a) is a top plan view showing the
state where the shutter of the same small-sized electronic
apparatus is opened, while Fig. 6(b) is a top plan view showing
the state where the shutter of the same small-sized electronic
apparatus is closed. Fig. 7 is an exploded perspective view
showing a schematic configuration of the display part of the same
small-sized electronic apparatus.

The embodiment 3 of the small-sized electronic apparatus

12



sayd timer Control neans. any one of a paratus aCCOr di t of ne shut out
contr small-sized electronic P A 3r wherein 'said dispﬁg§e@ﬁpwfrg&i%aid

display tching c ains 1. 2 and formation display state on ed to provrde a

sw are cohhbguF1BedBytRiioBbRbAple 58 Al Ly GharBAngtandal Eadppi t from
dl sP signal fromf an output further conprises timer the balls o electronic

appar at UstFa i rFirinar 1en tbRebating Weanel n0safdreidordonig iise®®e s coon for p
on the witch neans. and wherein 1 neans contro fromsaid s iner of neans
sai d nal &omvdrnolafgizalodhformatjewudersimuidngf chrsait 15 ofwidfh ahki me vi de a
switching control balls shutout control neans pro display 21 19 Sept enber
2002 sai dpdosidion ofi £ifsbrdaplayndrion maagsl 8y . stecand didpdpy aristeut out
state. 6. A small-sized el ectronic apparatus according to any one of the
clai ms 1, m@argd 23 anghér ELAPsay dink s gi7ay thAuvateh dohtafolF igeabshag che
configured to praovide a switching control of said display unit from an

i nf or mat | SAYCOPEIguEphian 59 Ehélgsogfl the anhoddment 4 éngnh%/‘FFee HEeF thsF an

out put signal fromsaid switch means, and wherein said el ectroni c apparatus
further c ﬁTﬁiEﬁé??ﬁqﬁﬁfnggﬁfF Fmeans for performing a tiner counting

action on the bsi,0hagfl Ob Bib3hOPA{OM:ARE oM L) {H3ARSom 1L VT e 1

on the basis of a tine-out sign rom sal I mer contr neans sai d

di splay shgfOpdn SOU1Na1TgRASIHRE OYd B r2udW ECNERG €O 'Run@brSsh deyll spl ay
unit fromdisplay shutout state to information display state. 7. A

smal | - si zegrkloECtli® fti e AR{FVTaialts of Gtetiatd nh G idftni8NE0 ebufitaivie Line 5, and

6, wherein said shutter conprises a reflection type deflecting plate.
and lssues a time signal. Then, based on the time signal, the
liquid crystal driver in the form of the first drive means 61
imparts a display drive signal to a liquid crystal display panel
20D serving as the display unit 17. The liquid crystal display
panel 20D includes an absorption type deflecting plate 210and an
absorption type deflecting plate 211 which are layered with a
liquid crystal cell 201 sandwiched between. A time display
appears on a tilme display part 5D of the liquid crystal display
panel 20D.

Likewise, based on a predetermined reference signal from
the reference signal generating circuit 2, the chronological
counter in the form of the chronological information generating
circuit 15 counts the chronoloéical measuring time and issues a
chronological signal. Then, based on the chronological signal,
the second display drive means 62 acting as the liquid crystal
driver issue a display drive signal, providing a display of stop
watch (chronological measurement) function as chronological
information on a chronological display part 15D of the liquid

13



8. A small-sized electronic apparatus conprising: inforpation genérati ng
nmeans di splay drive neans for issuing a signal for di SS%PW%PPQ% on the
basis of a signal fromsaid infornmati on generating neans; and a displ ay

unit for praviali BYsplay PareTedomn dheRlcna®lod? stokdamgeyEieto 2422 t he

basis of an output signal fromsaid display drive neans, wherein said

di spl ay udf tthies ghireoviodedivhal hirf smidtaonmgsherat ng idRiit provirded
separately or integrated with said display unit, for obstructing view of
sai d i nf cefitdc i diys phaypesatthrs utitteh hagnaly faawat ehutbperaiitorisapeni ng
I ndi cative of an opening of said swtch nenber, and shutter control neans
for providing dpemi.ndhchodengte@ithion the shipbteshunddr 18npf, a sghditiegrein a
shutter of said switch operation opening of said shutter unit is opened
under con®a®t BF taibe dmdvesragohtFittedandn bhe psamg nangiero@seltbet r onic
apparatus according.to claim@8, wherein said shutter of said shutter unit

is ali qy‘P'Hb‘?:‘?j;f%%%ﬁ lg h%tstwéﬁ%Pgl‘thE\?jsl LEEed fEP?sY%‘F :SWMf’hAflngth’rn-%i zed
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a] ca] ca] caph & alhalted] 6pbaA§AL LAk e el 67lanalhs A dnldyyehcal fgl @FalLal ca
HWx>@\NSe V. EFCGc4 r
circuit 130 for driving the shutter, the switching signal being
output as a control signal for controlling the shutter
opening/closing action of the shutter unit 18. For the purpose
of forming a drive signal for the shutter unit 18, the
opening/closing drive circuit 130 is fed with a predetermingd
reference signal from the reference signal generating circuit 2.
A liquid crystal shutter panel 20A constituting the shutter
unit 18 includes as shown in Fig. 7 an absorption type deflecting
plate 21 and a reflection type deflecting plate 22 which are
layered with a ligquid crystal cell 202 interposed therebetween,
the cell having segmented therein a time information shutter
window 5A, a chronological information shutter window 15A, as well
as a start/ stop swiltch window 31A and a reset switch window 32A.
When the same switching means 9 as in the embodiment 1 issue
a switching signal, the shutter unit 18 of the shutter part B2
allows the time information shutter window 5A and chronological
information shutter window 15A as well as the start/ stop switch
window 31A and reset switch window 32A, all of which are segmented
in the 1liquid crystal cell 202 of the liquid crystal shutter panel
14
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"10%& ()ed the bottow surface of a transparent touch panel so that the

assoclated portion of the transparent touch panel 24 is pressed

for contact, whereby detection parts 31B and 32B are provided for

detecting the switching action.

Switch letters 31D and 32D are also formed by printing or

the like on a reflective surface 30A of a reflection plate 30 in

such a manner that the detection parts 31B and 32B are coincident

in geometry in top plan view with the switch windows 31A and 32A

and the switch letters 31D and 32D, respectively. Therefore,

simultaneously with the time display part 5D and chronological

dlsplay part 15D being displayed, reflected light from the

reflection plate 30 allows the switch letters 31D and 32D to pass

through the switch windows 31A and 32A of the liquid crystal

shutter panel 20A which has been put in the display state (shutter

opened state) as a result of voltage application, and further,

through the detection parts 31B and 32B sandwiched between the

windshield glass 23 and the touch panel 24, rendering them vigible

as the switchmembers 31 and 32. Then, the regions of the detection
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in a switched-on state, enabling the chronological information
generating circuit 15 to be activated.

Embodiment 4 of a small-sized electronic apparatus in
accordance with the present invention is shown in Figs. 8 to 10.

Fig. 8 is a system block diagram of the embodiment 4 of the
small-sized electronic apparatus in accordance with the present
invention, and Fig. 9 is a top plan view of the same small-sized
electronic apparatus. Fig. 9(a) 1s a top plan view showing the
state where the shutter of the same small-sized electronic
apparatus is opened, Fig. 9(b) is a top plan view showing the state
where the shutter of the same small-sized electronic apparatus
is closed, and Fig. 10 is an exploded perspective vliew showling
a schematic configuration of a display part of the same small-sized
electronic apparatus.

The embodiment 4 of the small-sized electronic apparatus
is described by way of example of a digital quartz watch A3. As
shown in Fig. 10, this embodiment has basically substantially the
same conflguration as the embodiment 3 except that a single-
layered liquid crystal panel presents the equivalent function
although the embodiment 3 employs a two-layered liquid crystal
panel. InFig. 8, a signal from reference signal generating means
201 is fed to time information control means 151, chronological
information control means 152 and an opening/closing drive circuit
121. A signal from the time information control means 151 is fed
as a fifst display drive signal via first display drive means to
a display unit 71, whlle a signal from the chronological

information control means 152 is fed as a second display drive
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$>$dE:/ 10 A switching signal output from the switch means 9 1s fed

10, 3: t 10%& () - f 8! 10%& 8; 610%&' ()-4109%& ()- 28 10%& (11) L010%& () - >$23CQB$ &&6
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Ol 10% HJg.Ll:I (gp_é/ni%%%%o(s)ihglgg;légﬂ )c?i)x)c)u}il%sﬁé \élc!)r ]bgc%viding a control
of opening/closing action of the shutter for switchlng and an
opening/closing drive circuit 121 for driving the switching
shutter, the switching signal being output as a cont:.:ol signal
for controlling the shutter opening/closing action of a switching
shutter unit 81 far switching. At the same time, the switching
signal output from the switch means 9 is fed to both the time
information control means 151 and the chronological information
control means 152. For the purpose of forming a drive signal for
the shutter unit 81 for switching, the opening/closing drive
circuit 121 is fed with a predetermined reference signal from the
reference signal generating means 201.

As shown in Figs. 9 and 10, a display segment 5E driven by
the time information control means 151 and a display segment 15E
driven by the chronological information control means 152 are put
in the transmitted state, allowing the reflected light from the
reflective surface 30A of the reflection plate 30 to pass through,
to render the display information visible, with the display
segments 5E and 15E being provided on the liquid crystal cell 200
just in an inverted state (negative state) relative to the segment
display of the embodiment 3, on the basis of the switching signal
from the switch means 9, and this signal is fed to the time
information control means 151 and the chronological information
control means 152.

Then, with respect to the switch members 31 and 32 (see Fig.

17



10b

10b7s10%H& () -! H32&! 10%b& ()-32& 109& ()-!V' | 10%b& ()IFMeriamise2002\) ) 3* 3+
| +.:.2z[ 9SH=! VI sF! 10%uu& () -F! 10% u& ()-!'[Y 10%iu& ()- !'HY 10% u-u& ()- !CY
10% - & ()9) ffor actuating, stopping and zero resetting the chronological

10% u& ()-:.<0>0?0@A0S00x5 @V!sl “ ! 10%& ()-:'!1C " 110% & && ()-: ' f

10%&' () -infpmmato.on TOnhreloneads ()52, | toeswRtoh letters 31D and 32D
x553757677787J7{8~ @ V! sY: ! 10%& ()-S 10%& ()- 10b 10b 10b7" 10%& () -

.1 10%&' (3re |aITawEGhAHegPAFS: thppugly swdtechy ykidlows 3bH argh 32E of a

10b7s10% & -3,9110%& -M 10% &' -ylsY: 1 10%b& -Y: 110%& -==77? NP
RV v s g aTeRatoH A RRRE 1) HiER Dok SOT LAEREEI Rt PR ()

f 10%& (Q) éeBnB.th%DE,?dc%%Dé\gﬁa; !s¥!a!t§‘ aslg(y%l(t) 6% Vojlot%l el gz)i)lication,

and further through the detection parts 31B and 32B sandwiched
between the windshield glass 23 and the touch panel 24, rendering
them visible as the switch members 31 and 32. Thus, the detection
parts 31B and 32B of the touch panel 24 are pressed to put them
in a switched-on state, enabling the chronological information
control means 152 to be.actuated. This is the same as the
embodiment 3.

Arrangement is such that as shown in Fig. 10 either one of
the absorption type deflecting plate 21 and the reflection type
deflecting plate 22 is fixed, with the other deflecting plate being
rotated. At the angle (0 2) where the transmission axils X of the
absorption type deflecting plate 21 is parallel to the
transmission axis X of the reflection type deflecting plate 22,
a reflection characteristic 1s exhibited without any voltage
application with the 902 twisted nematic (TN) liquid crystal cell
200 interposed, whereas a transmission characteristic is
exhibited with the presence of voltage application (voltage
applied segment). For this reason, the external light source
presents a lustered reflection characteristic without any voltage
application, allowing provision of a shutter with a tone of
metallic luster (metallic tone) with the incidence of light
through the windshield glass 23 of the watch. Use of the
reflection type deflecting plates as both the deflecting plates
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109 () élate, it would also be effective to use the reflection type
deflecting plate 22 as both the upper and lower deflecting plates
or alternatively to use the reflection type deflecting plate 22
as the upper deflecting plate with the absorption type deflecting

plate 21 as the lower deflecting plate.
INDUSTRIAL APPLICABILITY

As set forth hereinabove, the present invention is suitable

for use as a watch or other small-slzed electronic apparatus.
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v 1. A small-sized electronic apparatus comprising:
information generating means;
display drive means for issuing a signal for display and
drive on the basis of a signal from said information generating
means;
a display unit for providing an information display on the
basis of an output signal from said display drive means; and
a shutter, provided separately from or integrated with
said display unit, for obstructing from view information
displayed by said display unit,
wherein said electronic apparatus comprises switch means
for detecting a switch input, and display shutout control means
for providing switching control of said shutter between an
information display state in which said information is wviewable,
and a display shutout state in which a view of said information
is obstructed by said shutter, and wherein said display shutout

control means operates on the basis of an output signal from

said switch means.

2. A small-sized electronic apparatus according to claim 1,
wherein said shutter includes 1liquid crystal provided in said

display unit.

3. A small-sized electronic apparatus to Claim 1 or 2,
wherein said switch means are sensor switch means for detecting
a sensor switch input.
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shutout state on the basis of an output signal from said
switch means, and wherein said electronic apparatus further
comprises timer control means for performing a timer counting
action on the basis of an output signal from said switch
means, and wherein on the basis of a time-out signal from said
timer control means said display shutout control means provide
a switching control of said display unit from display shutout

state to information display state.

7. A small-sized electronic apparatus according to any one
of claims 2,3,5, and 6, wherein said shutter comprises a

reflection type deflecting plate.

8. A small~sized electronic apparatus comprising:

information generating means;

display drive means for issuing a signal for display and
drive on the basis of a signal from said information
generating means; and

a display unit for providing an information display on
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the basis of an output signal from said display drive means,
wherein said display unit is provided with a switch
member, a shutter, provided separately or integrated with said
display wunit, for obstructing view of said information
display, said shutter having a switch .operation opening
indicative of an opening of said switch member, and shutter
control means for providing opening/closing control of said
shutter unit, and wherein a shutter of said switch operation
opening of said shutter unit is opened under control of said

shutter control means.

9. A small-sized electronic apparatus according to claim 8,
wherein said shutter of said shutter unit is a liquid crystal

shutter which uses liquid crystal.
10. A small-sized electronic apparatus according to claim 9,

wherein said 1liquid c¢rystal shutter means comprises a

reflection type deflecting plate.
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