;e3e0,,-/:$UbO6OTOaj, DESCRI PTI ON 19 Sept enber 2002 *1661 6G* SMALL- SI ZED
ELECTRONI C APPA TECHNI CAL FI ELD The present invention relates to a
shutter~that is HH@WMM$mEsed for switching between an 14 P&RHERPERN02

n

di splay state a hut out .g., aliquid crystal pane
constituting an inforf®¥on di spl ay ﬁﬁgkﬁﬁﬁgaognall-sized el ectronic

apparatus, as well as to opening/closing control of the shutter. BACKEROUND
ART Opening/closing shutter units for use in opening/closing inf '

di spl ay par t sypfr 1S EBlpkpS b7 ReTSOIRES NYPARABERAr At USES, €.7., Wi sﬂWmM/ﬂ[ﬁm

alternate between an inforrmation display state and a display sh

have hitherto been known, although nost conventional opening/cl osing
shutter units enployed nechani cal nechanisns. In the case of the

openi ng/ cl osimgrmiwgiarerTendbt s of the above conventional small-sized

el ectroni c apparatuses, however, conplicated |ink nmechani sns were driven by
not ors servi ng as ¢hhievpresemtasventéppaselidiesopena ruditesi tigaopaer apenad of
t he opening/closing shutter were carried out by conplicated switch

mechani sns ac®¥ §go88dt frr Gydtahine hedwsersan dpfpreabhehiddgrdpy st tifecandr ol .
Furthernore, in_a case where the o ening/closing}shutter uni.t was_applied

to the wistvatSFHGY \ﬁQ&FPHa 5FS ch'.h Arist,- quigh STEtALy PRRR. bnveni ent
AT SkNERFo ARG HibpREl LBk (1T Uhg1hagt44at the

and due to itSoAs
opening/closi%g S

electronic apparatus, as well as to opening/closing control of
the shutter.
BACKGROUND ART

Opening/closing shutter units for use in opening/closing
information display parts of small-sized electronic apparatuses,
e.g., wristwatches, to alternate between an information display
state and a display shutout state have hitherto been known,
although most conventional opening/closing shutter units
employed mechanical mechanisms.

In the case of the opening/closing shutter units of the above
conventional small-sized electronic apparatuses, however,
complicated 1link 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 the opening/closing
control. Furthermore, in a case where the opening/closing
shutter unit was applied to the wristwatch for wearing around the
wrist, it was fairly inconvenient and due to its larger thickness
and welght arising from the fact that the opening/closing shutter

1



19 Septenber 2002 unit is disposed above the body portion of the
wristwatch. Al so, the nechanical nechani sns nust typicall i m a
mul tiplicity of precisely machined or netal plated conponﬁ%ggﬁgébgt?éjed
operators, resulting in increased costs and frequent failures because of
the conplicated nature of the nechanisns. This prevented the wi stwatches
whose information display parts used the opening/closing shutter units from
becom ng wi_de] y.used. The. present _jinvention s congeived in view of the
above problBhs. 1Tt rEPERES oS t KA oBp &t PPAGTEb! oF o thF oVFAB A SHA | - o zed
el ectronic arat us ich is free from us f..e, a conplicated
rechant cal “LEFuci BoAAa hetb AT eRe BB A FRedhily o BOIPH PR S,
operative nenper. far _opening/closin ontr.ol _t her eof nd whi ch even when
wor n ar ound"t WP 4G &Y Pgrpﬁg8}5%i? §%1P8dm85rm ?i%x?%%%e%agogp?%ﬁ%%%ess and
wei ght no giffeﬁgg%%$r0n1thg convq&;ignah wat ch and mhigh can_ be easily
manuf act ur 84 at“t CESEETRF T it Bos%?bi%?%ﬁ?aSF faFPare. PI%SCcLOSURE
OF THE | NVENTI ON .l n accordaqge with ppe i nvention there is rov'q:d a
£ 801 §;i

. reqgquent dllures cause of “the complicated. hat
smal | - si zeG SHEET ot ¢ HiSSar At s Corr i 1hg TRt orTati oK G&Rerat i g means:

pp
di splay drjy s for, issuin [ | f.ar di ri:ye on. the basis
of a signaﬁeg?%ﬁﬁgéﬁ'd &H%%rQﬁﬁ|<§%e§egg?é%%%ﬁ}“ﬁégﬁé?x§§%%%g §§g%ﬁﬁ%°%z 19
Sept enber r i di i n i iy spI h is an
output o1 gasrErFOnPREEY o8 Hhdy bR AL AR Bhlel StlES Ce i
separately I r with said display unit, for obstructing from
viem/inforﬁ%%%@h%%fgg%ggeggﬁg'said di spl ay 5ni¥, wherein said electrgnic
appar at us conpr i.§es i : for t LE i f.ch, i ﬁgg, i spla
shut out conprol%ﬁgaﬁgggéﬁﬂqﬁggéﬁgfég %§§1€§%bhgg%%p?¥iﬁf%%:ogthes_utfgr P
bet ween anpihpLARLi Oy disPlak SEGLE Hile WBbSE-SatLd IOl ORI | evabl e,
and dlspla§ Shutout state im which a view of said 1nformation is obstructed

by sai d shuptef.. and wheiti8nsal dodhsplay SOl CORLS OF:diPagis opefates on

the basis of an output signa romsaid switch neans. In the snmall-sized

el ectroni C.appar at Usonlyl 126608 daReRaM tdn t Berpe@seNtaddiventdoppi i 8aidh shut ter
include liquid crystal provided in said display unit In the case of using

the |iquidsgtyshal nsBHbhLEm MeARSiAG PALLT G ar ppdiatieil d MeRASSi fle to
easily and at | ower costs manufacture a watch ich is easy to wear even

when worn apeHiiy tdiesWhigStcsitier |thdrastt hishdeqsiand swehghingho b er ent
froma conventional watch, w thout using a conplicated and nechani cal

structure. aFahhdir eBeCatidt s@obe usequcied. eddy t be w8kl ssheediel eelsr anic
apparatus in accordance with the present invention, the switch neans can be
sensor 3 thickness and weight no different from the conventional watuh,

and which can be easily manufactured at lower costs with

reduced possibility of failure.

DISCLOSURE OF THE INVENTION

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



19 Septenber 2002 switch neans for detecting a sensor switch input. In the
case of using the sensor switch as the switch neans, sw t@?g&emg}gﬂ@

f easi bl.e by various sensing functions. The small-sized el ectroni c apparatus
in accordance with the present invention rmay conprise information
generating neans display drive neans for issuing a signal for display and
drive on the basis of a signal fromsaid information generating neans; a

di splay uni.it _for providing,an information displ n t.he sis_of an out put
i gnait robvsarer BB e R R RE LR &Y PR B T ot Shaeer ™Y or
obstructing,view of infaormation displayed by, said displ unit, wherein
sai d eIectgﬁﬁ?%lé%ﬁg}gﬁﬁgngéﬁgg? é%pﬁémﬁﬁag%ht?%g %ﬁ%ﬁ%ﬂ%ﬁr Bé??b?%éng
timer coungén%rqggionfgqnthg Q§ggs g{egnwgg p%%i%i jgllfron1sq4tcp nmeans,
and di spl ay RRtRout chREt of T nedhSIFaFePr 8uidi ng SwitehAg Bt ol *VF sai d
di spl ay uni et ween information display state and display .shufout state
by use of gltélsg us(f\,ﬁﬂge?ﬂé)ﬁ“ jt‘ﬁlee“balsl} ) %go?i r%lé?%%"f‘yesc?gbn& sg%%mdjég? 5;fi nmer
control means. The STl L,és%zé?ecq:lr%%ﬁrcogé Sa ARG %%)IH% [facegrdange. w th the
present invention may further comprise Fer Control ~means 't or performng a
timer countjng i n_the .hasi s. of .an out put _.sjanal,fromthe sw.tch
nmeans suchk%gagggéggg?gpﬁafsgﬁ%%bUF%%gﬂtr%?inégﬁéi%gns%F%%$%eC§ﬁ§F%ﬁsplay
unit with i t ghi ral t he | kO | spl t 0 the

i spl ay snirons S0 GARG sr PR CoRFpTReE PRl e, Byuldy

Sept enber 02 t at t L nf [.0R di a .on t basi s
of a_tine-%gt%gﬁg%g?9¥?%n?%§§£%¥nEFaggn?%gﬁﬁﬁgghs%gﬁﬁiéngéﬁ%agg reggsetting
of time coptpplndur inigy Wi Aherdispt ayeunl (i SuRlily 18 b1, | 0F obgmy i on

di splay state or 1'n the display shutout state, to achi eve openi ng/closing

or closinghapenhNg ACH ONSHsdhckBy $FBIda78l fs%@t@!a??t LA Qggﬁ?ﬂ{ afdifgin

accordance wth the present I nvention, a reflection type ecting plate

can preferghly Ueeto@s LhEridNuhdatd yShalashut 481 cABARS 1 The i gpl ay
part of the display unit can provide a shutter unit presenting a netallic

luster in pEEPONSE JrA1t Bechned denca cEhomdhe external light source in the
di splay shutout state. The snall-sized el ectronic apparatus in accordance
with the presentni RN §R4NL1 18BY 60 AlicE@oh NE OLEBLESPLHENET AldcBYdRENS; _
di splay drive nmeans for issuing a signal for display and drive on the basis
of a signalyjifromsai ¢reBbat Maddwmtdener agdng mRaRseandime1dicep! ayquat for
providing an information display on the basis of an output signal fromsaid
di spl ay driyest@Eansovwwhesein saidl ddispphayunii t is provided with a switch
menber, a shutter, provided separately or integrated with said display
unit, for obstrueatthg vaewaf wsahd thé oriptidorrgsspl ayhutxairdmehugt&f havi ng
a switch operation opening indicative of an opening of switch nenber, and
shutter coptrolcuieans iftowopldvbei pgs Oipdri g/ ehesingrobnttr dlowet: sastds shutt er
unit, and wherein a shutter of said switch operation opening of said
shutter unimgnufagperedaumwdérhcomtichl iof sasw shutweer corenr ovhereawsrnln t he
smal | -si zed el ectroni c apparatus in accordance with 4a

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



19 Septenmber 2002 the present invention, it is preferred that the shutter
of the shutter unit be a liquid crystal shutter using |i g §e8t(e>h%%fﬁooz“' so,
the small-sized el ectronic apparatus in accordance wth t presen
invention may enploy a reflection type deflecting plate as the |liquid
crystal shutter. In this manner, it has becone possible to easily

manuf acture the switch nenber and the shutter unit in the formof a shutter
havi ng a smntg?ho eratlve ggenln indicative af enln of .the_switch

menber, as"we 6 na IR At gtraryn§%ﬁm§%ﬁxc§acﬂ P 1|g]} Hgy |%part|ng

an arbltrar cal.or £ t he reflectlon pl a |n th i spl st at.
addi tion, p%OVIsg 9% a 16w cos l$%% %% e f@%s g iRa Eéf ﬁEggﬁ?%TICN OF
DRAW NGS Flg 1& S A X%&en1block dla r ﬁ]Of nb%dlnent 1 of a snall-sized
eas g g 1

a
by ¥ario u ngin unc
el ect roni c "BPparat US AR CRY dEHES R the présent Thvention. Fig. 2 is an
he c.C
1C

expl oded perspegtive v schemat i onfiguration of a display
part of the enb%élnen i %m¥%g gﬁ% °Uhal FERTLEG'S Iéﬁn%ﬁﬁ% @agﬁﬁaWé%h Fig.
31 2 SystEr Dok d agtam el enholl by o0 S ATRLLISh2¢ Al gl eetroni c
apparatus in-accordance Wt h it he present “i nven an ex%loded

perSDECt'VﬁeXLgy’8?93!5%3é&ﬁﬁ??ﬁ%&kcfor 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



configuration of the display part of the enbodi nent 2 of the sane

smal | -si zed el ectronic apparatus. Fig. 5is a systen1b|oc Fﬁ@
enbodi nent 3 of a small-sized electronic apparatus in accorgaﬁg ?@P%h

present s 19 Septenber 2002 invention. Fig. 6 is a top plan view of the
enbodi mrent 3 of the same small-sized el ectronic apparatus, with Fig. 6(a)
being a top plan view showi ng the state where a shutter of the enbodiment 3
of the sane zed eIe t roni

t [ d, d.F

o top bl an SUFEWFSHETTTy (he i AR ABRECRNET SHERY SFERI (. Bifb AT of °
th II- l.ect t. i I d - d d
per spoct i vE VIBh SRbweHG 4 SCRERalre. cofPFauratron BFoBRbodiTER 3 %lloq he.
di spl t of the. | - d el ect . t us, : s a
Syarem bl oGK°81 56T Shior CEnbun? men b it Lth) T EPE S Beatio Mpaitat us

d th th t ..FlLg. 91 fth
embodi ment Bttt fE°0g éirﬁ%”ﬁorg.d}%%ﬁéﬁkﬁé% 8ra'¢§a?a? B ?af” "HEE o)
being a top an VIeM/ShOMA 2 ere a s hutter of th e enbodlnent 4
of 1 e sanBtohar 1 Yo SeF AR b BB apdl TR S0 heRn S R4S 8 by "bei ng

a top plan VIEM/Sh% g P aEF ere the shutter of the e odlnengjﬁ of
the same snaII-S|ze “erdd 14 RSP S RF 0BT STREYSEYS 0 GecSrdance w

the present invention, a reflection type deflecting plate can
preferably be used as the liquid crystal shutter means. The
display part of the display unit can provide a shutter unit
presenting a metallic luster in response to the incidence from
the external light source in the display shutout state.

The small-sized electronic apparatus in accordance with the
present invention, may comprise 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 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 unit, for
obstructing view of said information display, said shutter
having a switch operation opening indicative of an opening of
switch wmember, 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

da



Fig. 10 is an expl oded perspective view show ng a schematic configuration
of the enbodi nent 4 of the display part of the sane small-sized el ectronic
appar atus. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Enbodi%gentembgr 2002
present invention wlll now be described with reference to the drawings. 6
19 Septenber 2002 Enbodiment 1 of a small-sized electronic apparatus in
accordance with the present invention is shown in Figs . 1 and 2 . Fig. 1
is a system bl ock diggran1of the small-sized el ectronic apparatus in

accor danth® Ruefeie 1BV eRERPR i nifedsi BRefertrEithato the shuthian odedhe
ti i ] h ti fi ti di spl t of th
e sy S ot ber 8 Frabnt m e Se MR athant 1 {8 Fdtelal - oi zea
e s e : . R e
by of exandiD-otne e BEER CANEE etebbrbdfo HitpE s "HE AR dameB>o Nl ! O°

gener at | O HTRABrb AP i 100/ R LEADESy 81:4BAecUEHR b Mbddi by 2~ and a

time information generating circuit Wi ce signal dgenerating
circuit grafclddivie ailduir EefeFencRedce 3 and a frequency dividing
circuit 4. The tinme reference source 3 generates a tine reference signal (
32, 768Hz ) . rthenis equasey id NaslbBgomé PouELble tONEH ANy MEnEE g tur-al i ty of
frequency dividers accepting the tine reference signal fromthe tine

r ef er encéhs awide3mantdeprand dde abutter outijutinatlse dioadn gf caipnftter
predeterm ned reference signals. Subsequently, the time information

gener at | pgving ausviseh opaeative opesingtiglisiegaxe ofhanmpendng of thet i me
signal, on the basis of a predeterm ned reference signal fromthe reference

si gnal ogBfEYeh PREPETr &F Yebl apitgpake an ard it any wneerlibagkyR ot or drive

circuit recgives the 1-se S i.anal. _as.jts jinpyt _and,issues 1-sec
drive sib a I?pfﬁtjinr% c?rnrr% ﬁ%ﬁr%}e’gp °a13’gpéf’t %éeo ef&e&%%ﬁf‘a%}l‘a li;’tj‘ni t?’f conposed

of a pul g¢ 'stataNefh ddaitlont SEGF NG Wt B 1P RSk and hands
(hour, n?n% e,lpssecor?d hands ) atot acﬁed to the V\Eee trai n.a heeq{n ormati on
di spl ay peasivie.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a system block diagram of embodiment 1 of a
small-sized electronic apparatus in accordance with the present
invention.

Filg. 2 1s an exploded perspective view showing a schematic
configuration of a display part of the embodiment 1 of the same
small-sized electronic apparatus.

Fig. 3 is a system block diagram of embodiment 2 of a
small-slzed electronic apparatus dn accordance with the present
invention.

Fig. 4 is an exploded perspective vliew showing a schematic
configuratlion of the display part of the embodiment 2 of the same
small-sized electronic apparatus.

Fig. 5 1s a system block diagram of embodiment 3 of a
small-sized electronic apparatus in accordance with the present

it



19 Septenber 2002 8 provides a hand driving display based on the 1-sec.
drive signal. Integrally with or separately fromthe thus constructed

i nformation display part 8 of the display unit 7 of the wattPeRtempergfiod
crystal shutter nmeans 13 are provided in the formof a liquid crystal panel
of a shutter jparentBoand i ncl ude an absorption type deflecting plate 21 and
a reflection type deflecting plate 22 which are layered with a liquid
crystal cell 20 safRdgichedd teh&pphptaeadedsofhigvn embporiigen? 3 df lthet samed in
a separate manner) . Furthernore, a windshield glass 23 is arranged

t her eover. ASRHIwSlzRAMIpetronds anpse@tientwith Fhe. &{sdrppinshattigpeplan
deflecting plate 21 is é)rovi ded as_ an absorgti on t¥§§ defl ecting plate
whose one defV4tt FBRAWIRY Thesstate Yhert & FBHEERT LETRPHRA TSRS HofohRexi s

on the other, while e reflectiqgn type deflectin late.22 i rovided as
a reflection 13fe Sﬂ'gﬁﬁéﬁilf‘ﬁ e;]leaq; Oﬁ%gs%p%?ﬁreaetdlesf Ilgcgpgﬂe%ﬂ%nqsﬁg‘ k5§
transm ssi on s X W r i X{ t . i t he
reflection ty%%inggeF IE\% itbr%np?%%‘gg# 8&13_ eh?%gtt%rag gﬁn%g%&%&gptshlggﬁéﬁgfog Tcal
film DBEF (brafubdigiamk SUBE! 188 dhheSuiat 0081 304 Ld thotR BBPhRALYs ise was
made of a conbination of a netal grid type deflecting plate (glass plate
having a 0 . &log8qi tch netal grid forned thereon) , liquid crystal and a
phase difference plate. Description will now be given of characteristics of
t he above-descri bedidef ¥ dat eneyiladedwpetrpdaciiive viewishosingt alschelnht20
sandwi ched. Either one of the absorption type deflecting plate 21 and the
refl ection typrnfderiradidicpgop| eeodimeant 3 EJdthe FRIRY PExdr ofethectanyy

pl ate being rotated. At apn angle where the transm ssion axis X of
the absor pti ofP3tis&ifed 8&?Fﬁg°‘b’r‘gtag’%2’2fait§3par allel to the transnission

axis X of the reflegtio p e 0 I [ | ate 22, a
transm ssi on char a?ﬁgr'i gt ?‘)é ng %S%%%ggﬁkmﬁggéﬁégvﬁeg&[%g%“gplgegt‘?%na axis'yY
of the reflectyom typeddglbectd g Bhpheatds 1% ALLHLELNGE Wilnt Pfe present
transm ssion axis X of the absorption type deflection plate 21, a |arger
reflection i nigpsiddom || be presented. For this reason, a lustered
reflection characteristic is obtained froman external |ight source,

al | owi ng provi si on Fifg.a9shsta dropppésernview) cf tbacempodfmtenii Ucof ugteersame
(metallic tone) for the incidence of |ight throu%h the wi ndshield glass 23
of the watch. sPellizadiphectFeR1G BPPAEF S ViLER T30 -t her 5 RRENY #EPP ®i€Pand
effects as the, aboye the absorption type deflecti | at be
substituted byt&¥ r%‘ﬂwélgf’i %?‘ue Fﬁﬁ%e(fg?q%eg?i *ﬁlﬁ]“tﬁieéct 8?gwoet ﬁmgﬂ(i}"’%ﬁyécﬁ §Ret ype
defl ecting pl bsii, t ut .ons &y f [ pl . In
order to all O%&r&iﬁﬁx@%%&z&%%?g@’gﬁ}& %?’i%gkgglgé o#ﬁetn%g'sﬁgét%?g'pgﬁib%B to
be driven as gefhytd @bp FPasRAMH sRowinl the AtSKé WERIFROtISé Wil teESo€GHler OM
swi tching neans such as a nmounting detection sensor switch, an angle

(i nclination) empoGiterstvi4 GIf thet 6Emé smEAKDIs1zeadskdektsentorapataausater
pressure detection sensor for detecting water pressure in addition to an

ordinary buttehosefitch is fed as a control signal to display shutout

control neans 10 which include a control circuit 11 for controlling the
openi ng/ cl osi ng actitHh &P ’t"‘nénsqﬁR]tO@reda?\%lr%qqt&medv%?‘X/§P8Wi§9llf?t?‘é‘?gﬂﬁ‘?%

circuit 12 for _drivin he shutter er epy, i di ontrol Q
application 0909%%‘?%5%%% Phe* ‘?3&?832‘?‘% éil 8‘%‘:%\‘16 Egggféar‘}(/#)ﬁataosg ttH8 Efa|“%:|eui d
crystal shuttgp . means, 3 %eéé}%nqicsgBQeré. 7, to perform opening/closing
of the shutter. e sw t ching neans may provi de the opening control of
the liquid 9 19 Septenber 2002 crystal shutter neans 13 or nmay provide
the shutting control thereof. A predeterm ned reference signal fromthe
ref erence si gBEBTOROBE afOmMQCARRYINGt OATI BHE eDNVENTION | i qui d crystal shutter

drive circuit 12 to forma shutter drive signal for driving the liquid
crystal shutter neabBwsbd@iments of the present invention will now be described

with reference to the drawings.
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Enbodi ment 2 of a small-sized el ectronic apparatus in accordance with the
present inventionis showmn in Figs . 3 and 4 . Fig. 3 1is agls ste bIock

di agram of the enbodi nent Z of the snall-sized electronic z?p%%‘

accordance with the present invention, and Fig. 4 is an expl oded

per spective vi ew sEnbbdimentscherfatal esmadhfsipadatelentodnic dammytugainh of t he
sane snal |l -sized el ectronic apparatus. The enbodi nent 2 of the small-sized
el ectroni ¢ apF@catdasceswilds dhiebprednn twdpvehttomipl sha¥n dndfjgs all godrz.z
watch Al. In Fig. 3, excepting a tinme information generating circuit 50 in
time information g@'ﬁér ati 79 areswederoblogk splagragy ofe theasmalbo,sized
information display part 80 and a tinmer control ci rcwt 14, configuration
is basically ‘?]tfé’lﬁ%(‘,‘&lc PBPEFRTUHA Y RECORIRRA TR 1the RF 9S8 tefBYRA T o0y

parts are desj Y. the sa r.ef.erence nyneral s a d e not descrj bed
again. On thé "x%;? o? p?’%cf“ PP TR «Léi i %@mtﬁ‘éh?’g?’éfr%nce
si gnal - generatifg Lg?.l'rra%'ibha?fatdgg%)%bﬁakgfoq; ggme%aﬂa;wgd ShEELEdn R0
acting as a tine counter counts I'me and 1ssues tine si

based on the dgg@-athy@nal . the display drive neans 60 acting as a liquid
crystal driver issues a display drive signal. In turn, based on the display
drive signal, the lthguetlbédysdd 1PaBethé Nsrid1a -6akan 0é1ddvardnikonpBht#Fus

di splay part 80 provides a digital tinme display. 10 19 Sept enber 2002 The
i quid cryst aln shwotrdangeansthl 3heopsésdnt ilngehheon iiguddscrisédlbypaael odHf a
shutter part Bl configured in the sane manner as the enbodinment 1 are
arranged overeXamplenfodr mat ﬁ@ﬁlw s‘b%aaaﬁzpélPFCBOAvmﬂéhFilS aldlispgﬂoaylaﬁhptl 70 of
the watch Al as shao in Fig order to allow the i UId cr

shutter meansYoRELHt es"’}ﬂft]tngBﬁ $ep3 TP eHE P FrERheeq §ﬁ5+‘f%¥ir?‘ﬁi‘f he
Same manner ap hg Ig:’l?.%dirﬂeo'ltmajtio r%%m tr%*vi%%.g le ‘és%ﬁﬂ {OMEDE oo

sw t chi ng neans as ‘a con Si gnal [ splray ‘'shutout contr ol
means 10 whi chy 4ol Ydaarhbeng Wil tcwﬁwltud%?fartmn&ae&éﬁ& RGrce 3
openi ng/ cl osi ng action of the shutter and the lNiquid crystal shutter drive
circuit 12 fodndrd Virmgnieheysluvi@ing tdigicely PL ovige G meohéféterfe source
application of voltage to the liquid crystal cell 20 serving as the liquid
crystal shutt®rgemearses3actindeediesphay aiunal7 0321 064 ) .or MepEmeqytotpsi ng
of the shutter. On the basis of the switching signal fromthe swtching

means 9, as sHbVHANS Flgcust 4 Rensisity @Lck pluarlikNtaffragaercy dividers
tched f t he d hut oyt state t t at
Wher eas. cont rHORHEATEER IR aE s PRL RO b F LBP FREPF SRS BRPFGP i ng
the timer couglt%&? 91% s( okl Eﬁé & d %9 'i?nﬁia# %geaPt&Prﬁined
oM N , “a

swi tching signa e swtching osi'ng signal

i ssued from therdidiie GARYnAAk . Ci I Cui t 14 due to time- out , 1S provi ded as a
closing signal input to the dlsplay shut out control neans 10, and this
signal acts as a cEuusalquengngl, twe tive dnfpkaytsSowtgdteratipyouvideutord r ol
of application of voltage to the liquid crystal cell 20 serving as the
liquid crystalssmesms 13sef.tskendisdphal imithe7foxm ofharielme shatalt drhéhe

display of the liquid crystal panel . Thus , by entering or setting 11
basis of a predetermined reference signal from the referéence

signal generating circuit 2. Display drive means 6 serving as

a motor drive circuit receives the l1-sec. step signal as 1ts input

and issues 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



19 Septenber 2002 a desired control tinme (e. g., 5 sec.) into the tinmer
control circuit 14, it is possible to arbitrarily control i (e.qg. ,
5 sec.): during which the shutter of the liquid crystal sthtg't%pttﬂrgg?re?r?Q%ns
open. Alternatively, depending on the purpose of use, the signal issued
fromthe tin®ptontded atiahaudtivhidhgniysfleyatia eon RGeS -, , dliite s1giaad the
output fromthe switching neans 9 nmay be provided as a closing signal in
order to ensure thahtégraliyuwicdicoystapasdidliyerfromatbelBhus comsitainedelir om
the information display state to the display shutout state on the basis of
t he swi t chi ngnfiognraktibnomgieysparth g beerns. splapduniiat’ ofietlienvatolti on
display state is restored on the basis of control of the signal issued due
to time-out fhcidrEvshalrdiutgedi s 13 age Reovidsr 16 thaforn of peligtid ng
tinmer countigtgcaction, In either case, the tiner counting action starts by

uise of a reséFYERPLRMEL & B(r:tf“r?é:qri R%‘?t EhBBHi HfHICS BF PORRTHOR BRP

t t t t
Flgs. 6o raangeting bIRREHL AN et B MBS AN ar Ry piReh SR |
smal | -si zed %J:%C%!i%é%fd aeeﬁr@&wgu%ﬁ gfg%@sﬁ%q]q] A Fs*angagfﬂég%ﬁekeb@w@éd on,

and Fig. 6 is ato an view of 1 me snmall-size ectroni c appar at us.
Fig. 6(a) is & sifePhAR 1Yl OV SOVt Held 154 8bBayhes RahA8r $hUFLEENSFmE RS,
sanme smal |l -sized el ectronic apparatus is opened, while Fig. 6(b) is a top
pl an vi ew shawiwigdsh@estiagbasdher® iisharshngédrtifrdoversants Smvh- shzedy.

el ectronic apparatus is closed. Fig. 7 is an expl oded perspective view
showi ng a schdéreifi embodiment o4 i direobsheptiepltaypepdefle¢tine pdae 21 is

smal | -si zed el ectroni ¢ apparatus. The enbodi nent 3 of the small-sized

el ectroni c appf@vddgd s an)absppiehaietyPoodefieclets idadebyhorsg Ut exanpl e
of a digital rtz watch . cept .that inforgatjqn generati meaps 101
further conpr ckioRy %’fﬂﬁ%& gd r?’fﬁ'ﬁwsﬁgf’f’o?‘f‘jgsegg‘ﬂaﬁ} r?g 2 ?clﬁﬁt{l%i%?x th

t he provision, of.,.fir S Y , C j L.V ns
62 and a di splayenPEReD: SPhEke e GRFRaRELH gR ABE L P B ey B RETT 1
as that of thagfRakRA BRNL 2eANECHENE & vheeackNEcEHE J1aftRr gR6Se NErals. On
the basis of a predeterm ned reference signal fromthe reference signal
generati ng cidefilidctdont Arii e ac apahenissidrhexfier nwiftnt beréf Tectiohoagssi on
generating circuit 50 counts the time and issues a tine signal. Then, based
on the tine sYgndhe athen.i quiniprrgsied. dhevelfleatioe type deffleching biate
drive neans 61 inparts a displaéidrive signal toaliguid crystal di spl ay

panel 20D serfAm§sgsindif eppagiment cpr Papyiicgdi &R PBEE (REand agmBanel
20D i | ud ti ti | at 1 d b ti t
205 ncl i . sy o ok L0, 9 LGt it 0,97, 0 BbS0IAL 0, P
sandw ched betyBehatAdnl B8 ?'xﬁ@%éﬁy ﬁﬁﬁei"irﬁeoé‘eﬂédtrﬁgdbimzéy([&@és 5§a9£ the

liquid crystal display panel 20D. Likew Se, based on a predeterm ne
reference si giatidg amihew plecrneaai gned meneaathéwed N Cuiiula drfetal
chronol ogi cal counter in the formof the chronol ogical information
generating ciamlid paseodittSerhncehpbaiad .0ogi cal neasuring tinme and issues a
chronol ogi cal signal. Then, based on the chronol ogical signal, the second
di splay drive neanPBErifting Wsliheov ikfuiddverysfarhapaciarissdae af dikel ay
drive signal, providing a di S%:ff% of stog wat ch (chronol olgjir cal neasurenent)
function as cHrEHTI BT PNE 559 Bh2 e YACBABE ddic At TH S FRES T pRretisD

of the Iiqui d20 sandwiched. Either one of the absorption type deflecting plate
21 and the reflection type deflecting plate 22 1s fixed, with the
other deflecting plate being rotated. At an angle (02) where the
transmission axis X of the absorption type deflecting plate 21
1s parallel to the transmission axils X of the reflection type

8



13 19 Septenber 2002 crystal display panel 20D. The actuation, stop and
reset to zero of the chronol ogical information generating. gidcuit 1 e
ef fected by an operation switch signal froma shutter uni t‘l(él%e.pltl %q{“:ﬁoﬁ%
order to allow the shutter unit 18 of a shutter part B2 to be driven as a
shutter, in tdefleapdngaphate &2 .t het@nsodissdnt dharachwirdsiilogvsilgaabeassued
fromthe swtching neans 9 is fed as a control signal to shutter control
means 110 whivtiehess y&es iheopehlerfiidrosrAg ¥opf rbre gatdgictieonitype
controlling -_the shutter ogenin / cl osing action and an openi ng/ cl osin

drive circui t3eBEFHYRIPLIERLE AE Shthedmat £ Ehf (' ANTFLSSIARI 2P Kg©

t put trol si | f |1, h tt i ngl.cl osj
oULPUL 88 & SOl st kTh [Rhe AT QLR RE SHY Lo SRR el sel a0
for the shuttg etm%_ittryl%’iltlhgeogfg#&%e OSE0g 1 VG eGldofli L 130rdSd ed wth
a predeterm nedJC referencé sign rom the refeéerence sigha genera‘?l ng

circuit 2. AJld U iGny Shakasbbbl £F1 PaNelond@AneqNEEIH W Rk tehRaghuif@F unit
18 includes as shown in Fig. 7 an absorption type deflecting plate 21 and a

reflection typadef] eatick@ng! ptevE2ioiorh aakaukayereeksditing bi gohd &f yst al
cell 202 interposed therebetween, the cell having segnented therein a tine
i nformati on ghatdldriodasiber $Aetaltihe tnoé ddFocathd hfofdatdeoof Adhght ethrwugilow
15A, as well as a start/ stop switch wi ndow 31A and a reset switch w ndow
32A. Wien t hethamilndghidedidnglasana3 o fasthen waltehenbiddilsenaturagstizaty for
switching signal, the shutter unit 18 of the shutter part S2 allows the
tinme informat3HISHRIEY ofi ABEW IR HYRCERAPBRA DY T qtst 8P nhEe GP St

i nd L i t.ch wind i tch
Wi ndow 32A, P GRTL BRe QEEGREREGR H el PE B cF Yot et °302 o
the |liquid Cr:}‘éfféc%ﬂiﬂ LSpeP@aREh o bfing JPh 22D GARET tﬁgoé‘?i]z%tito% hgpgut in

the display states due to"the application of voltage, ow ng the tine
information adés cdu©iy puhtal22 sivyimidten v shbaed roR 1bA & yipen®e i sl i)y

part 5D and the chronol ogi cal display part 15D of the underlying display
unit 17 to bepyatss bl e through the wi ndshield glass 23. Description will now
be given of switch nenbers 31 and 32 for actuating, stopping and zero
resetting the chrondl egideal tenfbiemtinem daidfactygital sbyttersmears skiowf i n
Fig. 7, transparent electrodes are arranged substantially crossw se _in plan

view both on the TR PAEE 8f 1PhRe iTdSR BP0 gPSSE &doBA e? Bdt%-om

e ot 2 LSRR ekl g eL s ok, LR SRAG AL B 89 01 L1

31B and 32B ag&uRt PYd ¢t et ofed &eddngwli BEn SV aRM8 @Gid19Ration) sensor
switch, a touch sensor, a shock sensor and a water pressure
detectlion sensor for detecting water pressure in addition to an
ordinary button switch 1s fed as a control signal to display
shutout control means 10 which include a control circuit 11 for
controlling the opening/closing action of the shutter and a 1iquid
crystal shutter drive circult 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 7, to perform opening/closing of the shutter. The
swltching means 9 may provide the opening control of the liquid

9



Switch letters 31D and 32D are also fornmed by printing or the |like on a
reflective surface 30A of a reflection plate 30 in such a{ga ner hhe# t he
detection parts 31B and 32B are coincident in geonetry in %@ L+ Qg
with the switch wi ndows 31A and 32A and the switch letters 31D and 32D,
respecti vel y.crijstiaef ehatter mebdrmndagusirymayt brévisid ivhe déhspkayg peésitidd) and
chronol ogi cal display part 15D being displayed) reflected |ight fromthe
refl ection plidteredd.ald gueddtersinedhréfttaree 3iQnaddE8aD the pasferehceugh
the switch wi ndows 31A and 32A of the liquid crystal shutter panel 20A
whi ch has beetign#tl paneretmggingust & ds(fehder Epe diaivdd <restedl sbusitessul t
of voltage application, and further, through the detection parts 31B and
328 sandw chelFR RER"the WuERFR uESST 9 Ly AeBaLoeh JRinengzthe
rendering the bl e tk&? ﬁ%\ntch rremggrs 31 and 32. Then, the regions
of the detect cryf %ef) Ehber ™682 parts 31B and 32B of the touch
panel 24 are press themi |

Enb1 AL+ LGB 1 Fag W LE?S% ! é{)x%%% S@Q?L%@QSE njbo di ment

chronol ogi cal information generating cifcui e acti

4 of a small éé&ﬁ‘i'ia%'c%%i@k@'t%ea?i?éé@r‘i@Sin'v@nﬁ%ﬁrﬁ@%%ww 1 Flilde . PS5 &3RNk
invention is shown in Figs . . 8 is a system bl ock di agram of

the enbodi nent 4 ofrighes &@h'sﬁt@ﬂbﬂb@ﬁdﬁ@@rﬁma@ﬁﬂ&h&élﬁoddlnmoﬁQ%‘%ﬁewth
the present invention, and Fig. 9 is a top plan view of the sane

smal | -si zed ednexlilr-Griizedappeciatarsic Bpgar®{@ iinsaacdtofanptamwitherhe lpmesegtt he
state where the shutter of the sanme small-sized el ectronic apparatus is
opened, Fig. Dtgntiong app Hlan Wiev@%mlﬁgeeheeeqm@w%wéev@m er of
t he sane snall-5|zed el ectroni ¢ apparatus is closed, and g. 10 .is an

expl oded per sHfeh& axfelcv‘i’%%\fjs%tﬁg’"f%éh%}racy BBRF i9furlg SaReqttat laidgrdy
part of the s$i‘re trn%l }e gctronl c apparatus. The enbodi nent 4 of the
smal | -si zed e cfronlc a ara Us'is described by way of exanple of a

digital quartz wat G AdnpASiRERWVYy gt EhE- shdh1 idiserhedtiBnic aphasusal |y

substantially the same configuration as the enbodi nent 3 except that a
si ngl el ayer edid iggict166HShRlwaiane! exngHRNbs 4 A adulvghentz atehi ON. In
al t hough the enbodi nent 3 enploys a two-layered liquid crystal panel. In
Fig. 8 a sighby. Breragpitdngne einegnEorganéontdengratang AGtul s Heetn ttdmei e
information control nmeans 151) chronol ogi cal information control neans 152
and an openi n§rEeRAtigrdigererafieg neans) 10 sidéﬁaﬂai’r%‘t%é“eﬁnﬁeﬁol an
i nfornmati on control nmeans 5%|sfed as adI t dlsglagtéil:lve SI Vi a
first display ﬂ#?WWé’ngiFB 8YgPept 8P dhd @ imﬁﬁl gn Ic“fl the
chronol ogi cal n .51 f e d

pfde ﬂi% 0 g Egglc{@%ﬂ%d%i%ibgl F&'pf}%ta $C¢R 0.l

drive 16 19° si gha a second drs rive means to
the display upi tan?ilthéréh\bi-& NiikG phefRlar@UEpsigld 8l bhersishal Peai%end S
fed as a control signal to shutter control neans 120 whi ch include an

openi ng/ cl osi figmetdlls AndigreUnbtld@séoibdr Agadinng a control of

openi ng/ cl osing action of the shutter for sw tching and an openi ng/cl osi ng
drive circuit 121 fQr tiei basys tdfe aspredditengniging referemee sdign@ii Hyomsitgreal
being output as_a control signal for controlling the shutter

openi ng/ cl osi AGTaELR N %#gf’éls\ﬂiepéﬁiiﬁbn% kﬁ&’f‘é’riturg% 't t8e FYpe sWﬁQ:"r'ﬂ%OnAt t he

t th te t fromth tch
ot h e {1 mooPRFBFFHY i e G0 RERIRS 781 o AGmBnG SR DR gRbgrEarbe Fine

information c r he PO r d i gl

for the shutt gﬁauﬁ%?%%oéﬁéw Eghl %g, é‘ oggﬁgégégla€%&%gr giéﬁ%}?r cult
121 is fed w hmsﬁlweﬁeﬂ\% mengd é@fﬁ@e@eaglaqqqufieoeﬁaeai franeRces s al
generating neans 201. shown in Figs . 9 and 10 ( a display segnent 5E

driven by theatdmna@fwﬂwwgha:pnt ralturtansskilomble didpsay dyisegignal15E
driven by the chronol ogical information control neans 152 are put in the
transmtted staeeliglidwnygteleparntl dat ¢ltiel foint dfr dhet heforfdtdoni désslay ace
30A of the reflection plate 30 to pass through, to render the display

i nformation vParsl 80 arevidefe aidgiaplstimentsSBY¥and 15E bei ng provi ded on
the liquid crystal cell 200 just in an invegrted state (negative state)
relative to the segnent display of the enbodinent 3, on the basis of the
swtching signal fromthe switch neans 9, and this signal is fed to the
time information control means 151 and the chronol ogi cal information
control neans 152.



Then , wth respect to the switch menbers 31 and 32 ( see Fig . 1~

Sept enber 2002 9 ) for actuating, stopping and zero reset
chronol.ogi cal information control neans 152, the switch |§?%§P§e"§1fb28% 32D

are allowed to pass through switch wi ndows 31E and 32E of a single-I|ayered
liquid crystal di sﬁhaﬂimgﬂt@y%eshm@rmw hasopesdtping thehblaliishl ay
state as a result of voltage application, and further through the detection
parts 31B anfTYSHEadPRRGEIEde FEIUREER PIEE RilnBIohf Iuresl AB<the sang marneHuch

anel 24, render n m ble as the tch. ne 1 and 32. Th t he
get ection paffSstH I %mhﬂal‘ﬁé’g:}faﬁq‘rﬁﬁlf%‘lﬁq’fﬂgﬁ’élthﬂi%o&"ﬁ%ég? Stp&aé’LRal‘J’%sthem

in a sw tChe%be ac ﬁt s en bI |er tC% Or}olt%gl cal:chrﬁolra%g% on c fﬁgenent

means 152 to & sane as the-ehbo
is such that as shovvn |n Fi g. 10 elther one of the absorption type
deflecting plate 21 and the reflection type deflecting plate 22 is fixed,

with the other deflgchiagr At 1661 ffe rOt@iied crfbtalesRH et meBn@ iavr@@re
the transm ssion axis X of the absorption type deflecting plate 21 is

paral l el to time thabsei $miranBaxicsbX dfivieheas ef Erattan, tiypehéeafdrechamngepl at e
22, a reflection characteristic is exhibited w thout any voltage
appl i cation st hhe lranb@@dmentst ed svitehilog(signali feseed fyonathec el t@ing
i nt erposed, whereas a transm ssion characteristic is exhibited with the
presence of \Rﬁatnégé pFedcad voretnk adenappiol Ehe sigpday)shipmut gpatrehson,
t he external a?)é sour ce presents a lustered refl egtl on characteristic

ge?

wi t hout any VR aBBiLF]Eajtri“blr’r‘deél FBGi ‘F‘u‘@“‘b‘r"(}vf’%f‘SH Bf”a OUCEBETRLH HP G
e o oo UELER B hErLARSh 1 Dotk IELEENBS Ryl d SR o1
plates as botdy e dafli¢et bﬂﬂcﬂ@tlezs £08 ardvi pﬁﬂ’e”f%ht%ggz m&&@b@' SO
ensure the same functions and effects as the above. Although in the above
enbodi ment s lpdoridihdecabarpbE Gippllipation 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 from the switching means
9, as shown in Fig. 3, the liquid crystal shutter means 13 is
switched from 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 provide 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



deflecting plate 21 was used as the upper deflecting plate with the .
reflection type deflecting plate 22 as the | ower deflecti | ate, | ul d
al so be effective to use the reflection type deflecting pﬂgt%pgei“é&rzbggﬁ

t he upper and | ower deflecting plates or alternatively to use the

reflection tyeedetbactontrdl de?edg. | he sper 19ebl esbi Andd AR tWolh the
absorption type deflecting plate 21 as the | ower deflecting plate.

| NDUSTRI AL ARRIrcGABI 14 ,TYtAks peksiiblé toharel hahdig, céherqlr esertimenyerg.J,on i s
suitable for use as a watch or other small-sized electronic apparatus. 19
19 Sept enber 266€2.CLAMMBg Whikhs vhel skitear elfecheobl quishpavated soniprersi ng:
I nformati on generating neans; display drive nmeans for issuing a signal for
di spl ay and 3 vém@AnEhereRdsi s of a signal fromsaid information generating
means; a display unit for providing an information display on the basis of

an out put signal fPORPEARELRSH 49PERILIRI pBatRe PERBOSE HubEer ther Hlynfk
tely f [ nt ted with id di it, f bst ' f
oo nfof mariAneh S IbA et pin SR pRESRHE Y Rivobe o SBRRAnE ST T ¢
t ! : . . e o
SRt out cont ¢ SESEENk (b BEORG: 9bn VS Doh e HERAD o RBY ve BESyLqSR! &

bet ween an i rHsorarr%tlbemngi SPHAY1 Strpl@abP YOI &ib3al ¢nhpf GidmliRAal sryseyRbl e,
and a display shutout state in which a view of said information is

obstructed bysHigitdrsheaheri3 ardswhecipdd fFamdtik Spifaymabudn uispaay otateans
operates on the basis of an output signal fromsaid switch neans.
to the display shutout state on the basis of the switching signal
from the switching means 9 and that the information display state
is 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 elther 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 is a system block diagram of the embodiment 3 of the
small-sized electronic apparatus in accordance with the present
invention, and Fig. 6 1s 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 1is 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



2. A small-sized electronic apparatus according to claim 1, wherein said
shutter includes liquid crystal provided in said display id. . 3., A

smal | -si zed el ectronic apparatus to Claim1l or 2, wherei nqgﬁe(?tesm\?etr@ﬂo?reans
are sensor switch neans for detecting a sensor switch input. 20 19

Sept ember 2002 desdriVEd by #hFod HApledl £ GABRAARIGUSre2MRARcRIAM. Except

i nformati on generating neans; display drive neans for issuing a signal for
di spl ay and dihate iafiotietbasi gerdfraxinggnesns ron Exrdhiernf oomptisss gener ati ng
means; a display unit for providing an information display on the basis of
an out put si grronbAogisail diunfsmiahiodr perenahitng cinwud t| Lui With yidtel

shutter for obstructing view of information displayed by said display unit,
wher ei n sai d RHo¥dsieni ef dpgwtatiisptanpitiyesmeangert looaerond ridapd ayodrive
performng timer counting action on the basis of an output signal from

switch means™Me2R§ GPspPAy2 sShRIGY UBAEr bl - idh¥ateh Pe ok diify SwPeEhthR)
trol of id di it bet i. nf ' di spl t at
i spl ay shut qresrabe Ry o e SR R BR e el B Rl el e
signal from sajd Eje‘E%EFBBFtE%efE?laé’S- 5. A small-sized el ectronic apparatus
c

according to any one o aims 1,7 2 and 3, wherein said display shutout

control neans are gaNth@WAA d 8ePs PR trhthbe Vb reaRb! 81g0d1 $alfh ghep! ay
unit fromdisplay shutout state to information display state on the basis

of an out put rdf@irncer elyhal dyevdiatl ngeanscutin Whkeet Iné acshirile?CihOthe
apparatus further conprises tinmer control means for performng tiner

counti ng act ifwmrmoof tthe thee $nbbrmat i pebesagiral cirom ts &0 dawmitiscthareims,
and wherein on the basis of a tine-out signal fromsaid tiner control neans
sai d di spl ay asutlgguegont ¥ ore mdansdlpr ofibge - abas@d i f§ecbHre diigpmlaithe 19

Sept ember 2002
P liguid 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 time display part 5D of the ligquid 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
cilrcuit 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



said display unit frominformation display state to display shutout state.
6. A small-sized el ectronic apparatus according to any one o% the clains 1,
2 and 3, wherein said display shutout control neans are co %?@Be't%poz
provide a switching control of said display unit froman information

di spl ay st at e:rdygtaldisdaw shnéouionst atree aathacibasksopfarmreséPulo séanal
fromsaid swtch neans, and wherein said electronic apparatus further

conpri ses tinf thenthebnokagiscd brinferhatonggendratdngcowntung BEtdmn on t he
basis of an output signal fromsaid switch neans, and wherein on the basis
of a tinme-outeffiegrial by oan separatilionr swbheh digmednsroni @ shiwiteay ushtt béit
control neans provide a switching control of said display unit from di splay
shutout state to | APBRAai? AFHAEoafliekt Ehe Bhuktefaprlit| e Plelaeshrbhee
apparatus according to any_one of clains 2,3,5, and 6, wherein said shutter

conprises a R¥GeBi &R P?%@r'\é?rfef%ﬁiang?hﬁltﬁfﬂé: 1 Yheg Rae. BRRRET 2% citooni ¢

t i Sj s nf | t1 . displ i f
i g a o HoBEng; Ly oL ERLE ARy BIGRRL bR Prof R’ By Cindnte BRARS, '
o . . e . S
| nformati on o o St JEXRRIEBY S GNED «R) shtter YonkOY fibdf Mo wnien

fromsaid di splahddisl ¥8 dERAIHg/MNBEEhE ScHtdodi SPFaYL#INILL FSr RIRAtrdedingth a
switch nmenber, a shutter, provided separately or integrated with said

di spl ay uni t-,tHekshalsef usgemighavicawsahgsad it donbiod reat opendh§ pdbys irgpddive
shutter having a switch operation opening indicative of an opening of said
swi tch nmenbergimnd tshddt £or coitvidold thershutderpr bve diwigcbpedi sitgndlobenygg
control of said shutter unit, and wherein a shutter of said switch

oper ati on opediRptofassa goshuelesignik fiox epehealidnrfertheoshustesf said
shutter control neans. mal | -si zed el ectroni Cif:lgfar atus accordi nget o]

9. A
cl ai m 8, Wper‘é‘??i’js”aﬁ/d’lé’ﬁ&fl?egcac’%é’ifdtgﬁtﬁtl‘btrtq}nffl & F&Eiﬂ’%r"&‘/‘ﬂ-’&
shutter whi Chof%‘zfleo%ngﬂn%u'addﬂ%t Bl gndD £ H VR Lnglesd &l/CUON R APPAr AL US

according to c
opening/closing drive circuilt 130 is fed with a predetermined
reference signal from the reference signal generating circuit 2.
A liquid crystal shutter panel 20A constituting the shutter
unlt 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 liquid crystal cell 202 interposed therebetween,
the cell having segmented therein a time informatlon shutter
window 54, a chronological information shutter window 154, as well
as a start/ stop switch window 31A and a reset switch window 32A.
When the same switchling 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 324, all of which are sedmented
in the liquid crystal cell 202 of the liquid crystal shutter panel
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wherein said |liquid crystal shutter nmeans conprises a reflection type
deflecting plate. 23
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A f
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cpua} xsni d_Znpd&hgea] cal bewica] checalna] bef wajaddpoapnd] claterdloajics|lca] ca] ca] ¢
aJca] ca] ca] ca] ca]ca]ca] ca]ca]ca]calca! M y!!!
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"8 (0) 00 %) PP ob%obh kSR LRG0 25 252 A ekiie TGS £ ] BB bt oo ca
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cal ca] ca] ca!
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a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]caliyjyyyz
Nzzzzz"{]| | transparent electrodes are arranged substantially crosswise in
}~rd}vi~}}~G-N~CD17I1 } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cdjepaysay dxtdapralralton) eudfage eEcthe afedshieR 9DqsE7RBxard d_ 7]
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] callca]l ca c?:] ca] cacha] cal ca] cal:ca]cca] cal ca
] ca] ca] ca] ca]cﬁ‘a]t@é] bqFtgn surface of transparent touch panel 'so that the

0w ()- L FRESCF RBOPTREIEN OT0be (FALAROTRNT ) COUBhERRS bk preseed
L0088 ), 10065 5P P10 4654 B SRS {JARIBISR il or
109 ()- !, @dd¥&tihy &R 1672 €&Himg ac¥8od0% ()-!Yg 10%& ()-!!10%& ()-
Switch letters 31D and 32D are also formed by printing or
the like on a reflectilve surface 30A of a reflection plate 30 in
such a manner that the detection parts 31B and 32B are colncildent
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
display 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 visible
as the switch members 31 and 32. Then, the reglions of the detection
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generating circuit 15 to be actilvated.

Embodiment 4 of a small-sized electronic apparatus in
accordance with the present invention 1s shown in Figs. 8 to 10.

Fig. 8 is a system block dliagram of the embodiment 4 of the
small-sized electronic apparatus in accordance with the present
invention, and Fig. 9 1s 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-silzed electronic
apparatus 1s 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 view showing
a schematic configuration of a dlsplay part of the same small~sized
electronic apparatus.

The embodiment 4 of the small-sized electronlc apparatus
is described by way of example of a digital quartz watch A3. As
shown in Fig. 10, this embodiment has baslcally substantially the
same configuration 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. In Fig. 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 1s fed
as a first display drive signal via first display drive means to
a display unit 71, while a signal from the chronological

information control means 152 is fed as a second display drive
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shutter, the switching signal belng output as a control signal
for controlling the shutter opening/closing action of a switching
shutter unit 81 faor 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 liguid 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
informatlion control means 151 and the chronological information
control means 152.

Then, with respect to the switch members 31 and 32 (see Fig.
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been put in the display state as a result of voltage application,
and further through the detection parts 31B and 32B sandwiched
between the windshleld 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 1s the same as the
embodiment 3.

Arrangement 1s 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 belng
rotated. At the angle (0 2) where the transmission axis X of the
absorption type deflecting plate 21 1s parallel to the
transmission axis X of the reflection type deflecting plate 22,
a reflection characteristic is 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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Although in the above embodiments 1 to 4 the absorption type
deflecting plate 21 was used as the upper deflecting plate with
the reflection type deflecting plate 22 as the lower deflecting
plate, 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-sized electronic apparatus.
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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 wunit, 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 viewable,
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 liquid 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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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 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.

5. A small-sized electronic apparatus according to any one of
claims 1, 2 and 3, wherein said display shutout control means
are configured to provide a switching control of said display
unit from display shutout state to information display state on
the basis of an output signal from said switch means, and
wherein said electronic apparatus further comprises timer
control means for performing 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
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6. A small-sized electronic apparatus according to any one
of the claims 1, 2 and 3, wherein said display shutout control
means are configured to provide a switching control of said
display unit from an information display state to a display
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 c¢laims 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,
whereln 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 crystal shutter means comprises a

reflection type deflecting plate.
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