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“,SMALL ELECTRONI C DEVI CE TECHNI CAL FI ELD The present

s, l.nvention rel ates to opening/closing control 5 of a shutter for swtching
Jbetween an information display state and a display shutout state of,

for exanple, a liquid crystal di spl ay panel as an information display

section of snall el ect rotgﬁﬁLﬂeﬁtﬁ&R@ﬁf’Cnﬁﬂ@I@ﬁrt icularly to
e

t echnol ogy for reduci ng power consunption of an entire systemin a
display 10 shutout state. - BACKGROUND ART An
openi ng/ cl osi ng shutter device for opening and cl osing an information

di spl ay segigcgiyreiars #igLe! ectronic device such 15 as a wist-watch into
an information display state and a display shutout state is :

conventional |y awsie pekgenfl ileemntldeirelntiess tohopeningvlestngowinyraml oy
a mechani cal structure. Even if el ectronics is enployed, a conpl ex

| i nk meghamse $butitérdompwitchiagnbetwees an dnifvemasiroedisplaystate
openi ng/ cl osing shutter is 20 opened and cl osed by a conplex switch
mechani sm amdr dispdEynghutoutnstpse 06: Eont eBaMDPhe. o@gﬁiw%m%l ng.
However, the opening/closing shutter device of the . conventiqnal small
el ect roni ¢ deplay Gansd B8l ambcrE amatdon kdsplay &sGhioR 95 EMaddhani sm by

the notor as the drive source and opens 25 and ¢l oses .t he openi ng/ cl osi ng
shutter by electzapiedaliqen and moxs RAFERYMaT, t&rﬁﬁ“&“ﬁé’rﬂ?’e&/%r t he

openi ng/ cl osi ng control and requjres hi gh, power._con [
Especi al | y Tefiinhdhe POWSEFORYIEp ?Ihd)éﬁ_ﬂ‘t g%FPﬁ%}ﬁ%se ‘?’i liglg%p@{;%‘_’%'%x a
\g(rjlsisti-\(gﬁteghsrl%%d°ut staPtuet. on an arm the opening/closing shutter device is

BACKGROUND ART

An opening/closing shutter device for opening and closing

an information display section of small electronic device such

15 as a wrist-watch into an information display state and a display
shutout state is conventidnally available on the market, but such
devices mostly 'employ. a mechanical structure. Even if
electronics is employed, a complex link mechanism is driven by
a motor as a drive source, and an opening/closing shutter is

20 opened and closed by a complex switch mechanism as an operating
member for controlling opening and closing.

However, the op_ening/cloéing shutter device of the
conventional small electronic device described above drives the
complex link mechanism by the motor as the drive source and opens

95 and closes the opening/closing shutter by the complex switch
mechanism as the control member for the opening/closing control
and requires a high power consumption. Especially, when the
opening/closing shutter device is adopted for a wrist-watch and

put on an arm, the opening/closing shutter device is positioned
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‘at the upper part of .the wist-watch body. Therefore, the watch S
_large in thickness,, heavy and not easily fitted on an arm It is also
‘necessary to decrease the power consunption because such a smal |

el ectronic device as a wist-watch is limted to 5 using a small button

type battep¥.the upper parihef pheserist wetch Wodyas Bhereredei ntivs thertcho
remedy the - probl ens described above. It is an object of the invention

to pr agi dargesiml theétknessni heaeyi amd hevi reps gnefilt teed dn @it wimght
openi ng/ cl osi ng shutter, the systemas a whole having small power 10
consunpti oit is also DiXROKIRF HOF dedEenNeEse @power consumptipnbggause

achi eve the above-object, the small electronic devi ce according to the
present i neachi ansmeipr e3ectznnicsdeviice nas | @ rfesteriatichy lrﬁedﬁé“li'@qgh@pl ay .
drive neans for outputting a display drive signal according to a
signal $romsing a Sm&hlf%ﬁﬁﬂ“oﬁi@@né’ﬁ&ﬂileﬁg -mreans, and a di spl ay - devi ce for
di splaying i nformati on according to an outgut SI naI

](cjrl ve maaﬂs whi &he; ErﬁﬁﬁPE&%Y‘?kaécPIbVaé thbzgﬁ %P&Sﬁr %6 r%‘ﬁ? %h ans

Lﬁ? oivrr“agfobnghﬁealsd gﬁr«‘agbéﬁuﬁﬁa?g; € 4 8Re 0038 pe. T RNFTASERG Y L)
t
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and the di %@ﬁ%&&%fﬁ\i%sfﬁ@‘@nuﬁ?eiﬂmtﬁ'a élﬁfmheea QR8I HAN R SARYL Hbwer t he

control utolit” co nmeans in the di'splay shutout
state. 9 consum t QM§ the small electronic device provided with a display
openi ng/ cl osi ng hutter can be realized, which can | ower the power
consunption of the entire system by stopping the operation '

5 :

DISCLOSURE OF THE INVENTION
. In order to achieve the above-object, the small electronic
device according to the present invention cp'mprises an
15 infoi:mation generating means, a display drive means for
outputting a display drive signal according to a signal from the
information generating means, and a display device for
displaying information according to an output signal from the _
display drive means, which is characterized by a display shutout
20° control means for switching between a display state of the display
device displaying information and a display shutout state where
the information display-'by the display device is not visible,
a shutter means which is driven by the display shutout control
means to form a display shutout state, and the display drive means
25 which stops the operation according to the control by the display
shutout control means in the display shutout state. |
Thus, the small electronid device provided with a display
opening/closing shutter can be realized, which can lower lthe

power consumption of the entire system by stopping the operation
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:of the display drive.nmeans in the display shutout state and can be

.fitted on an arm- A quite high power saving effect can be
‘obt ai ned by setting control tinme for switching fromthe information
di spfay state 5 to the display shutout state of the display device as

desired of @K HilRPRivArile REBASTIPRN al BB18YSPh@odl st teaRd tant he
di spl ay shutout state éxcepting a few seconds of the information

di spl ay stgsesfdtbd0ohhfhatfe shutter i s kept open. The shutter
means can be a liquid crystal shutter means 10 using liquid crystal, which

has the shutter ArAiitdhighgbwer s8¢ing effliciptay bicubtainéusy satpangr
saving effect can be further | mproved. A reflective
pol ari zi ngcphttrelchimal Bor ewilsehiirigrftdwe the inifiogmadionydtisplayusteate
. means. 15 Thus, a display section of the display device in the
di spl ayp to thetdisplautshutontskate mf dihe dilspdiagr deyickeasndegdmed| i ght
froman external |ight source, and display can be carried out in
vari ous wagsd stopping thecpperatian o€ therdispbay @yive mearsyinftBensing
met hods 20 by _controlling the display shutout control mneans in accordance
with a si ghasPlagshnouhstate P hing dsFay seconisoPt &fiq dpformatipn
addition tg a manual switch for the swtch ns.,lt is_also possi bl e
to use a s BRhaKeghetRNARRLPY Vﬁ?ﬁ@dghﬂ ﬁBﬁﬁE?EC%§V*ﬁBt OPeny radio signa
froma pager or Fe |k 25 . l.nf or mat | f i I |
generating rreans&' g Shugtaﬁt%??ﬁ%e%a%sb? iang&l%u(f)lgir%a i g(r%,l %&? t{{%é:l Heans
| nfor mpj i of gl ! O PR AP En@ ohdiee &t flats HSUESACHL ¢RS! | Y
enpl oyt heﬂsghaq‘dﬁﬁ%fr oft(r%rl]l_dfménéana og vvg?c V\néj% _ﬁ'%r ot atlgng afﬁg or
g' spl ayi Ndg; gp1aly’ BBvIBEOT MPLHON ACSAEE: Nehvthd Nerfdd®e ddH WdmBkbOhdyF om t he
improved.
A reflective polarizing plate can also be used for the
liquid crystal shutter means.

15 Thus, a display section of the display device in the display
shutout state can have a metallic luster by the incident light
from an external light source, and display can be carried out
in various ways.

Sensing can be carried out by a variety of sensing methods

20 by controlling the display shutout control means in accordance
with a signal from the switch means and using a sensor. switch
in addition to a manual switch for the switch means. It is also
possible to use a switch means which is turned on upon receiving
a radio signal from a pager or the like.

25 Information of the information generating means is
determined as time information, and the information display
section provided on the display device can easily employ the
display form of an analog watch with rotating hands for displaying

time information according to the time information from the
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‘knformation generating means. The smal | el ectronic équi pment is
further provided with I nformation restoring nmeans for controlling

el apsed tine " information on the display shutout state between the

display 5 shutout state and the tinme information display state, and the
I nformati on, §¥9' | S: ' ed to restore the hands of the
poi nt er tygjél{gva c%é%ﬁ%g%$%€%r?\$ éT%\&k;g‘accordi ng to the el apsed tine
information in t | nf Rt QUL | : 4o ther' Tl Y he
time infor rrationh@?ésp ay state, so %ae{&gl&%ﬁy 1 urcaﬁgegfgyi?ﬁg Jé’t&(:)% of

the anal og yfGHmeEloRCrést OFBLY Giddns for APt EOIAP SUPRd £ime-

According to the control carried out by the display shutout contr ol
neans, the ifform@tion 68StRNé | AUsPESNSSIIBOUE SEANY ibtween theaidisidy me
informati on display state is switched to the display 15 shutout state and
keeps tise cshutedt vetatte caridii el tdinen infermationoddsplgyopeasei, oandsthe

st opped as el apsed tine information upon returning to the tinme

i nf or mat i oniwif syhatyicn atestorioducesns is configured ittn réisitoeresitheahahds
effecting the restoring drive according to the counted val ue, supplies
t he restor aof dthelmointe tyipgnwptch tocthie Prregent itimemageording to the
automatically returns a del ay caused due to the stopping of the anal og

wat ch to coplapged time jpgormation in theyaformaddon BasEeTiRI Ne@hs URaR
qui ckly restore the ana the correct tine as a fas

| h
or ar i ng TRFVRESHE I thib P B8CEReLGe tAELSE RIAC e8P SAT A EREY o
' ' ' . Rl EF SCRI PTI.ON. OF .THE W NGS
Flo 115 oa9add Py tRe trag o, the SRH1QY MDY Hah Dot oRa Sizat Ly
el ectroni ¢ deul 68 468" Shifab el Nventi on

4
According to the control carried out by the display shutout

control means, the information restoring means starts counting
when the time information display state is switched to the display
.15 shutout state and keeps the counted value obtained when thé
counting operation is stopped as elapsed time information upon
returning to the time information display state, éroduces a
restoration drive signal for effecting the restoring drive
according to the counted value, supplies the restoration drive
20 signal to the display drive means, and automatically feturns a
delay caused dug to the stopping of the analog watch to corfect
time. |
The restoration drive signal can quickly restore the analog
watch to fhe correct time as a fast forwarding drive signal having

25 an appearance cycle faster than that of an ordinary drive signal.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a system block diagram of a first embodiment of

small electronic device according to the invention;
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Fig. 2 is a-perspective diagram schematically show ng the structure of
a display section-of the small el ectronic device of Fig. 1;

Fig. 3 is a systemblock diagramof a second enmbodi ment 5 of small

el ectroni c device according.-to the invention; Fig. 4is a

perspective di agrl,q{a Sehegal ggég b¥cEhgui &@aépﬁ? slghem'%%llé% li"yesﬁgwfng S04 8y

section of the sma electr eV|ce 1g. 51is

a system bl AhAd YR Y a3 sl &dséﬁ*ﬁﬁgb”ﬁ?t Eﬁé f @E&?ﬁé Ly gevi ce

according to the |nvent|on agram show ng t he
smal | el ectdprpicg deyi ce of Fig. 5, (a) s a pI an d| agram show ng t he
device with a shutter open, and (b) is a plan diagram show ng the sane

with the shutter pig. ¥li@gsedsystem block Bi8grdmi 6f da PEESHEE tdmSodhmarem
schematically show ng the structure of the display section of the

smal | epectgorEmalicwlsctroniofddwite Becording to theg intrentidngyst em bl ock
di agram of a fourth enbodi nent of small electronic device according to
the invention; ZXig. 4 is d&pgrsperciizepd agriamgrhemattdvaldyt showinygl the

el ectroni c device of Fig. 8 (a) is a plan diagram show ng the device
with the struturerobpedisplay( Bpctdon pEabhdi smabn shesirenidicdewihee wit h
the shutter closed; and Fig. 10 is a perspective diagram
schemat i caldfy Bitowidvg the 25 structure of the displ ay sect i on of the
fourth enbodi ment_ of the smal. | _el ectronic deV| ce

BEST MODE  FOR CARIM NG &8me Aystetvpleck\diagram of a EHBG& ﬁ%ﬁ?éi’aﬁnﬁ@f

| nventi 8n Wnlla{llbee]geec?tcl%rpleéj é’(\”aw.ce according to the invention;

Fig. 6 isaplan diagram showing the small electronic device
of Fig. 5, (a) is a plan diagram showing the device with a shutter
open, and (b) is a plan diagram showing the same with the shutter
élosed;

15 Fig. 7 is a perspective diagram schematically showing the
structure of the display section of the small electronic device
of Fig. 5; |

Fig. 8 is a system block diagram of a fourth embodiment

.of small electronic device according to the invention;

20 Fig. 9 is aplan diagram showing the' small electronic device
of Fig. 8, (a) is a plan diagram showing the device with the
shutter open, and (b) is a plan diagram showiﬁg the same with
the shutter élosed; and

Fig. 10 is a perspective diagram schematically showing the

25 structure of the display section of the fourth embodiment of the

small electronic device of F_:I.g. 8.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the invention will be described with



:reference to the draw ngs. A first enbodi nent of small

‘el ectronic device according to the present invention is shown in Fig.
-1 and Fig. 2. Fig. 1 is a system bl ock diagram showi ng the first
‘5 enbodi nent of the small el ectronic device according to the

i nvention, rgfkrdiide o i Bhé dEdwhRgd] ve di agram schematically show ng
the structure of a display section of the small electronic devi ce.

The first enbodixreriirst dnvvdimmint elfeehnadli eleguirpitst deddcacadtci-dingo t he
invention will be described with reference to an anal og quartz watch
A. In Fig.td, thefmresénbnimgeeret bdn ngs showmean Filg cdnand &sig. ref erence
signal generating circuit 2 and - a tinme information generating circuit
5, and the refer®ige biipa systemydnachk idigagrant ishtowdingiritheerfiomipri ses a
time reference source 15 3 and a frequency dividing circuit 4. The tine
ref er efice emhodiment off thecsmakl elechtronis cesikee AARNAYBP 8B e . The
frequency . dividing circuit 4 conprises a plurality of fre upngg

di vi ders  invengion: jandFigr 2 ek R PRTIPRELER @Jéﬂlf%rﬁql}%“a?ﬂﬁa ly

reference .source 3 and outputs, a signal grou predet ey m ned

ot or ence SBRFARGAReetritture B §1dpTaraeriion ok Lbn MG SLOVETERIEU ¢ 5
out puts a one-m nute step signal (normal drive signal), which is a
tinme %?‘bjn%ﬁ', according to a predeternm ned reference signal fromthe

ref erence si gnaITlgeenf:{]g& n lﬁéééﬁ%ﬁtﬁo foL{hﬁ%[ﬁﬂfrmé%mtzéoeﬁ%ﬁi@haét at e,

a display drive ‘nmeans Wwhi'C I've Clrcul

gy . e ! . Dl A
one- m,u eaéjédéislcf‘;:lrr%gf@ tlﬁciﬂgﬂgf&&ghowiﬂi P easgﬁgrdﬂé n°r8Re?bHBA' to\

i nformation ay section _ _ evi ce conprises a pul se
mtor, a 0eladdPbd quart WEEERN Zed niFily t h%6ﬁWﬁm&ti% Yehetardn g hour

and mnute _
means 1 comprises a reference signal generating circuit 2 and
a time information generating dircuit 5, and the reference signal
generating circuit 2 further comprises a time reference source
15 3 and a frequency dividing circuit 4. The time reference source
3 generates a time reference signal (32768 Hz). The frequency
dividing circuit 4 comprises a plurality of frequeﬁcy dividers
with the time reference signal entered from the time reference
source 3 and outputs a signal group of predetermined reference
20 signals.

The time information generating circuit 5 outputs a
one-minute step signai (normal drive signal), which is a time
signal, according to a predetermined reference signal from the
reference signal generating circuit 2. In an information

256 display state, a display drive means 6 which is a motor drive
circuit outputs a one-minuté drive signal according to the
one-minute step signal. An information display section 8 of a
display device 7 comprises a pulse motor, a 'gear train

synchronized with the pulse motor and hands (hour and minute
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hands) connected to the gear train and, in the information display
.State, it displays the operation of the hands according to the

one-m nute drive signal. A liquid crystal shutter means 13,
which is a shutter nmeans 5 made of a liquid crystal panel of a shutter

. . . _ : g t

oo o oA oot i SERE RN 4 fa SRR isnien,
. . ;

configuredg@ate, itd@Espides ﬁﬁgneiefy%idﬂﬁognfﬁgfé%p§§E§§§§#qﬁdgg&%b%h%

and a . reflective polarizing plate 22 | _ rystal
10 cell 2@nbehfntlter aeetaegigagishown in Fig. 2 (expl oded view).

G ass 23 is fitted above the Fi quid crystal shutter neans 13. As shown
in Fig. 10 of a Aduduidokedtatnihdittdemdassridedhlishess a shuttd¥®means
absorptive polarizing plate 21 is an absorptive pol arizing pl ate

havi ng ®nempdeaof zanhlaxid caystial panednsii asslont tet sectidn B ehiikd akher
which is an absorption axis. The reflective polarizing plate 22 is a
reflectivefpomadi tnhggphiteibhvongseparate £fyom dher iingoamat ivhi display
transm ssion axis X and the other which is reflection axis Y. The

refl ecti veSpeEaePnz8 et prhe disnlay device 7yefdthe watich driconifihgureids asn
optical fil m DBEF éa tradenane) 20 manufactured by Sumtono 3M Ltd. In the
| abor at or y9®SCRLPgfl gbpye. has;ppcabsprptivagrplartzing phatei 2thandtal

i i guid crystal and a_ph Late. ed in a
Conbi nat | oret1edt %) poraratad il U2 Tenfpesabelth dninoig prassad |

' ' . ' i, qui I Il 20. W 25
or e heSEbLoPY, bELE AR ORLAR S8 B Kol BradSoa Vot
[ j ' t Lizin a shows -

D anani S ep¥CEa 0L HLEOh Wove NIl Asiflid Viysrar BRRHEE PaRsliS.

transm ssi g8 ghdwn Xn0fi§ N9 2B YU Bou¥eh embod@fhé¥it £o"Be Rl dribled iaggyfl el
to the transm ssion axis X of
the absorptive polarizing plate 21 is an absorptive polarizing
plate having one polarizing axis which is tran-s,mission axis X
15 and the other which is an absorption axis. The reflective
polarizing plate 22 is a reflective polarizing plate having one
polarizing axis which is transmission axis X and the other which
is _reflection axis Y. The reflective polarizing plate actually
used in this embodiment is an optical £ilm DBEF (a tradename)
20 manufactured by Sumitomo 3M Ltd. In the laboratory, ametal grid
type polarizing plate (0.2 pm pitch metal grid formed on glass),
liquid crystal. and a phase plate were used in a combination.
The properties of the above polarizing plate will be
described in a state excluding the liquid crystal cell 20. When
25 either the absorptive polarizing plate 21 or the reflective
polarizing plate 22 is fixed and the other is rotated, the
polarizing plate shows a transmission characteristic at an angle
0 degree such that the transmission axis X of the absorptive

polarizing plate 21 is parailel to the transmission axis X of
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the reflective polarizing plate 22, and a high reflection strength
_when the reflection axis Y of the reflective polarizing plate 22 is
orthogonal 90 degree to the transm ssion axis X of t he absorptive

pol ari zing plate 21. Therefore, a lustrous 5 reflection characteristic is

obtal ned bypanz8¥igeedbel palibrizingSpYAES: 28Ndafashuhigh Pa¥igEefofetal lic
e g gl 3

| uster due to th I nCi dence o I ght throu t he ass 23 of the watch

can be stEQHEitﬁl%E&a tﬂéerésﬂsce_iw@xi%swﬁ_s%hbwmﬁé?m%ﬁlm@
obt ai ned when the absorptive polarizing plate 21 is used as the 10

reflectiveppakarzi 1§ gteicgcryl (9re degireeCtbVEn® ot Pdnshiws Pdmiaxis X o2 as
t he absorptive pol arizing plate, nanely both the polarizing pl ates are
changed tothAs apsotptdeenpplartizdng plate 21. Thersfiare ca diusterdde |iquid
crystal shutter means 13 of the shutter section B as a shutter, a
swi t chishg sefiectioomchardbtesistitc dsanbt8inedi by as emtierné]l Lipghexanpl e,
a wearing detecting sensor switch, an angle (inclination) sensor '
switch, a souxke, andsansbuttgrsheaviingeaspetailiat dnstensdueveostheor for
detecting a water pressure or the like as shown in Fig. 1, is entered
as a doeiddencei @fallightothranghl shesalasst 280afr hepwatshiganhbeh 20
conprises a caontrol circuit 11 as_control peans, for controlligg

shutter opERPRGINEEGc| oThagSaRY efFeahi 3F (I§8eLibed ARQYe FFaR e alse| cyit
12 as liquigd crystal, shutter drive.means.for drivi t . shutter, and
cont rol s aBBERLEBAORRER SheGHERTPtIve Rarrhathe PIoe X, 15 uadfdd ghe

I ncl ud ! L, qui te S I ans
for thid i Serayotayeclothy St fhe Bhi hnd S rbireb Bpd B REtg B1 TR
shutter. T L gl G ' | [ i ;
predeterm EEGA ér gp g?%%%fé%%ipa?égéﬁggp:@'c? te. n&?%%%ﬂtor%}:%% r° \gr?\ig_cé&g'?l nal
generati ngpiiied bré chaddédCtodan upsife! B8wndpb¥etibanal for driving the

liquid crystal shutter neans 8

In order to drive the liquid crystal shutter means 13 of

the shutter section B as a shutter, a switching signal from a

15 switchmeans 9, which is made of, for example, a wearing detecting
sensor switch, an angle (inclination) sensor switch, a.touch
sensor, a shock sensor, a water-sensitive sensor for detecting

a water pressure or the like as shown in Fig. 1, is entered as

a control signal into a display shutout control means 10 which

20 comprises a control circuit 11 as control:means for controlling
shutter opening and closing and a liquid crystal shutter drive
circuit 12 as liquid crystal shutter drive means for driving the
shutter, and controls application of a voltage of the liquid
crystal cell 20 included in the liquid crystal shutter means 13

26 as the sh_utter means for the display device 7 to effect the opening
and closing qf the shutter. The liquid crystal shutter drive
circuit 12, to which a predetermined reference signal is supplied

from the reference signal generating circuilt 2, produces a -

shutter drive signal for driving the 1liquid crystal shutter means
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T3. The control signal for the shutter opening and closing from
t.he control circuit .11 of the display shutout control neans 10 to the
Ii qui d crystal shutter drive circuit 12 and a power saving 5 contro
signal, for executing control so as to save power of the entire
system whi I's output at the time of a display shutout state are
out put to the display drive neans 6. In the display shutout

state, the pover fRyicBate8idMnal Forstnlshutef Yputing 8fa Y1¥idg SEbNE.
means 6 as the notor drive 1 circuit stops operating to output the drive

si gnal accogklé Nbritrol cirididtPAVEHESENE N SPIHY Fhuticditalconthed, maahkMmeohand
di splay on the basis of the one-mnute drive signal is suspended and

put i nto thepbibguidaryytal shattehalmive cedouingl 2 hadpo powegosavingi on
of the entire system In other words, the stop of the display 15 drive
nmeans 6 5as ¢dmrtnol elghaleforrexeduting ceontirdod povas to save @maerpbifohheand
the stop of the tinme hand di splay al so reduces t he power consunpti on.
In this steertize rsystemt which ke output Etoitivet time ey dispdayi sbatouss to
be described | ater counts and stores the one-m nute step signal input
fromthe tiskatecare npwtpati to e cdispPlay Qrive tmepnsré ¢l apsed tine during
whi ch the tinme hand_di splay is suspended according to the power saving

control signal frH"n the ‘EH- ) %"HHE%‘E %Eﬂﬁ?plﬂ}?em%.sa"ing _°°ntr°|?h_e
st orat Ol ) L T SR FABbIAY B FihedSh 3 s, v Biab BE D"
[T, SR P RGN b oy chaRLFR I BBl
onel o Ot RgHdE G L buipatl LB D\ BN BiERTLy,
9 the basis of the one-minute drive signal is suspended and put
into a power saving state, thereby reducing the power consumption
of the entire system. In other words, the stop of the display
15 drive means 6 as the motor drive circuit réduces the power
consumption, and the stop of the time hand display also reduces
the power consumption. In this state, a restoration time |
information generating circuit 55 to be described later counts
and stores the one-minute step signal input from the time
20 information generating circuit 5 fér elapsed time during which
the time hand display is suspended according to the power saving
control signal from the dispiay shutout control means 10.
The restoration time information generating'cirCuit 55 as
the information restoring means receives the predetermined
25 reference signal from the reference signal generating circuit
2, the one-minute step signal from the time information
generating circuit 5 and the power saving control signal from

the control circuit 11 of the display shutout control means 10.

Switching from the display shutout state to the information

9



display state is effected by the switch neans 9. Qutput of the power
saving control signal is cut of f according to the signal fromthe
switch means 9. In order to switch fromthe power saving suspensi on
node to the normal tinme display node to indicate the 5 exact tine, the

restorati ogi £hiBy! S HF&Bild @@f@%@ﬁasyn&&lsrvﬁbﬂdh meansS®. Ol§udft ¥f the .
fast-forwarding step signal (fast-forwarding drive signal) with an

appear ancepéwét es&¥ifd ¢tntHu L siighaahakt eattdeh accordiity t&f thengigpbldri ve
signal to restore the stored el apsed tine during which the tinme hand

di spl ay wasrerMrngedtchihieans 9. Meamdbirlin swiecH fywayhdrpowemsaning as

the notor drive circuit in the information display state outputs a 64
Hz drive suspengheh moderit nhet nothal ftagie Gdispdiayi mgdetap isidjwsite khet he

i nformati on display section 8 of the display device 7, the pul se

nmot or, & heegaat time n thencesberationittime ﬁefpumg'eiqmgﬁnmimacirsuﬁ&nds

(hours and tinmes) connected to the gear train performthe

f ast - f or wabBioutRUER ahbasgt dﬁ@’é‘f’%@dh%ﬁcﬁttﬁmﬁlgﬁai- Hef vt 1EoRHaRding driyegng|
to restore the exact tine display addition to the nethod

oo vsesn S Lita i tioe crtaspecaitiailiiorii Bl o
and rest orEEaFo°% ﬁenormagpq%é)%%{é%ﬁnﬁ& %3 Iéﬁﬁtf%rreeﬁi‘ g?ﬁ% r?]:f‘q%fg 68 tion
“shut Zﬁ{ "aurypg Fhach fobi FB HeRanabeRiiy el SnbbBiolh- (oF &' pectn:
time 25C°Um eﬁéﬁmigs o gﬁ{;%f&'%ﬁ* drDd nddifs CsOLaLI Yid HRIEE §39%e

ot her. ow a second enbodi nent of the small .

el ectronic Ehg% i‘ﬁc‘f@ﬁ&“ﬂ&éﬁnémrpfd%.%‘iﬂtay B‘tﬁ'ﬁh' bl 8tputs a 64 Hz Eﬂve3 is

a system bF I agram show ng t he second nbodi ment of the small
el ectroni cgigHhicasee2adngdtbothBefast - fbﬂwaﬁhﬁ.ﬁg steg. sﬁlg?gla PEd Sfieet i ve

di agram schenmatically
informatlon display section 8 of the display device 7, the pulse
motor, the gear train synchronized with the pulse motor and the
15 hands (hours and times) connected to the gear tfain perform the
fast;forwarding time hand display acéording to the 64 Hz drive
signal to restore the exact time display.
In addition to the method which uses the restoration time
information generating circuit 55 as the information restoring
20 means, counts and stores the elapsed time and restores to the
present time, a difference between a hand position counter for
storing the hand positions at the time of the display shutout
and the time information generating circuit 5 (or a present time
counter) may be restored until both the counters match each other.
26 Fig. 3 and Fig. 4 show a second embodiment of the small
electronic device according to the present invention.
Fig. 3 is a system block diagram showing the second

embodiment of the small electronic device according to the

invention. Fig. 4 is a perspective diagram schematically

10



showi ng the structure of a display section of the small electronic

devi ce. ~+ The second enbodi nent of the small electronic device

w | * be described with reference to a digital quartz watch Al. Fig. 5
3 shows substantially the sanme structure as that of the first

enbodi ment gg¥GeRYiItHe £ PFudtbidBs 51&%5%&%&%@{@& RS Qhéfi'b&ecg on3@ Of
an information génerating neans 100, a display drive neans 5, an

i nformat i ogegigglay section 80 and a tinmer control circuit .
Therefore, the sane reference nunerals as in the first 10 enbodi nent are
used and their derersgdomiemboldimestodt tiikdsmall electrodi€ ddvikce will

I nformation generating circuit 50 as the tine counter counts tine to
out put a tberlsscritbedodidhdireferrenae to a digiddr quastzrwdeclede sFdpal
fromthe reference signal generating circuit 2. The display drive
nmeans 60 a3 shews| gubgtantiaiyyithe dramersiruchurefas riiatoefdithel irstat e
out puts a di spl ay drive signal according to the time signal. Aliquid
crystal embpdhmeniexeepting £amaot kaei brfempligh generatidy circudt

i nformation display state carries out a digital time_display accordi ng
to the di spPRE @n ¥@f€¥"§ﬁ'&%‘-°n ganerating meppg AP cay3igp %YiLﬁlfJéfe Means 13

which is the liqui cry anel of the shutter section Bl conflgured
" the sank0- s lpdgrmetifniFisRidiE ﬁesﬁgsa.%ﬁp T
i nformatio

01 oAt B A e A (BT

fSh““ 0 méﬂ?oéimQBt are EdiSQH&t ‘Eﬁ fca{ag ?"Mfi‘ QQ ?ﬁé‘égo“t put
romthe sw neans i S Inp iig srgnal to I spl ay
shut out CONgrhg)| tﬂﬁanﬁnéermweisﬂ g&ﬂ&f&@f& t@fre@ﬂr% & " Eld e inef OF

controlling the shutter opening and osing and the qui d

counter counts time to output a time 51gnal according to a
predetermined reference signal from fhe reference signal
generating circuit 2. The display drive means 60 as the liquid

156 crystal driver in an information display state outputs a display
drive signal according to the time signal. A liquid crystal
panel which is the information display section 80 in the
information display state carries out a digital time display
according to the display drive signal.

20 A liquid brystal shutter means 13 which is the liquid
crystal panel of the shutter section Bl configured in the same
way as in the first embodiment is mounted above the information
display section 80 of the display device 70 of the watch Al as
shown in Fig. 4.

25 " In order to drive the liguid crystal shutter means 13 of
the shutter section Bl, a switching signal output £rom the switch
means 9 is input as the control signal to the display shutout
control means 10, which comprises the control circuit 11 for

controlling the shutter opening and closing and the liquid

11



crystal shutter drive circuit 12 for driving the shutter, to control
the application of a voltage to the liquid crystal cell 20 as the
iiquid crystal shutter means 13 of the display device 70 to open and
cl ose the shutter in the same way as in the first 5 enbodinent.

LIS seelorjsthl. siutber &bevé! 8urduft Vel ol MHIPIngPHE shuttdd, ifo

switched fromthe display shutout state to the i nfornation

state accogéhtifol xHd@pPNilcHtith sEdadtotaya Lthethyi Ifdg.lid cry@&%'lscall The
timer control circuit 14 (timer counting is started according to the
swi t chi ng 20 gnaltHe aigulid ewstal nstanstéd) meainsh13 of e dlspdagdaeeapenent

I n the second enbodi nent and operates to carry out the tinmer counting
control : i7M0dtdhepenmadd, chosé dshee shutterghnl tlelitsante vagnas him ttheeficemnt r ol
circuit 14 at the el apse of a predetermned tine is controlled to
enter & oembodbmentnal 15 to the display shutout control neans 10, and as
a signal to control the display shutout, controls the application of a
vol tage to Thelg FGGPdl%rliﬂél-ap kat the diqupd ¢rysial shphiter meanser

means 13 of the dis device 70 to again shut out the display of the
aui o or e pucen hoEroh 6, IE PRIy SHCOUF $565A0S e 1EOBPRRRRG t he

01 Dol L M R B
t 11
R trg?a;ﬂs THlp B boRhg s o Gramen oTUBSRRRLPbrakRH

the shy @f JLEQ @d“én‘é' Qv?if‘&hléﬁ sti‘cly Ta{lef bﬁl“&ﬁ’e %Evﬁ%‘i:ﬁ' mé ét rwﬂ&gﬁe

ci rcui on gnal con i Ng

power saw ;ng & atdzfea com;ﬁ‘ﬂféxfte 1%)/§f18”§8é'6ﬂ9&'terﬁﬁbdi}ﬁ‘erﬂﬂ Satﬂé%p%wt%t gatate
to the display drive neans . In the display shutout

state, thec@piprostVing ﬁiﬁéf(&ounting control: in other words, a cloé

signal output from the timer control circuit 14 at the elapse

of a predetermined time is controlled to enter as a close signal

15 to the displ'ay shutout control means 10, and as a signal to control

the display shutout, controls the application of a voltage to

the liquid crystal cell 20 of the liquid crystal shutter means

13 of the display device 70 to again shut out the display of the
liquid crystal panel. Therefore, time (e.g., 5 seconds) of

20 opening the shutter of the liquid crystal shutter means 13 can
be controlled as desired by setting and inputting a desired

control time (e.g., 5 seconds) to the timer control circuit 14.

The control circuit 11 of the display shutout control means

10 outputs a control signal for the shutter opening and closing

25 to the liquid crystal shutter drive circuit 12 and the power

saving control signal for controlling the power saving of the

entire system output in the display shutout state to the display

dfive'means 60.

In the display shutout state, the power saving control

12



signal is output, the. display drive neans 60 as the |liquid crystal

driver stops the operation to output the display drive signal

according to the power saving control signal, the liquid crysta

di spl ayi ng operation accordi-ng to the display drive signal is 5 stopped,

and the POWGLONS UL Otnkta Silldy 8reyShRis%so as iS4 ERIAGI AL RY® 2

power saving condition t power consunption |

decreased afriisy APt HY opRrERABH €8 88tput thaealsptay Eriwd ?éig’:gﬂ/er

stops, and the power "consunption iIs al so decreased as the liqui
crystal di gicytdchPre’ Bhé Pover sdPin§lcitddl signal, the Degandi dwyoHrat he
usage, the signal output fromthe tiner control circuit 14 may be an
open si gnaldispXhyireg @pgxdtifom@ccordinge towthehdiephay 9dfbye beigngl ose
signal. In either case, the timer counting operation is started by a
reset (R fatropperd, cand lthd mowekeconsumption ofA tthe remtdmdeodiyehem dfs t he
smal | el ectroni c device according to the present invention wll be

descri bed Wedreased dockave &pgwer saving mooddiribng. ¥n other words,Ftlye 5
is a system bl ock diagram of the third enbodi nent 20 of the small

el ect roni c RANER consadptiion is deerensed s thechisphay drivemgang 68)ass a
pl an di agram showi ng.the small_el ectroni c device wth its shutter

open, Fig. e hlawld grvstal SFlyersFERPsy eRE the powear| ceprserpbier HBvice
with its shutter_ closed,  and

schermat i caltyFSHIRFTRATSL aF r‘iFfib"PngjZﬂ‘iﬁifsd acr%%d}pg{f%ﬁcatgﬁé{eq %?aeg'{aq{?r?é’ il |

el ectrqpic sq:ea/i o The third enbodi nrent of the small electronic
device "W | | PP q)'e described with reference to a digital quartz watch A2.
Fi g. 5 sho ' i n LN aé]t?gféz 1 vl\ﬁ? t SR
structure as th\gﬁ)lé O#Hma c?(r?lpgj:g(r%erﬁé?%@gtﬁﬁns glc?f %g: ?gégngﬁe et

13

control circuit 14 may be an open signal, and the output from
the switch means 9 may be a close signal. In either case, the
timer counting operation is started by a reset (R) function or
15 the like.
A third embodiment of the small electronic device according
to the present invention will be described with reference to Fig.
5 through ?ig. 7.
Fig. 5 is a system block diagram of the third embodiment
20 of the small electronic device accdrding to the present invention.
Fig. 6 (a) is a plan diagram showing the small electronic device
with its shutter open, Flg. 6 (b) is a plan diagram showing the
small electronic device with its shutter closed, and Fig. 7 is
a perspective diagram schematically showing the structure of a
26 display section of the small electronic device.
The third embodiment of the small electronic device will
be described with reference to a digital quartz watch A2. TFig.
5 shows information generating means 101 which has the same

structure as the information generating means 100 of the second

13



-?nbodinent except for the addition of a chronograph information

generating circuit 15 to the information generating neans 100 of the
second enbodinment, a first display drive nmeans 61, a second di spl ay
drive neans 62 and a display device 17. Therefore, the sanme reference

nuneral s aghbBqiignt R0 € EAL B UadY €101 BE %h’%ronog{f@ § o#83 il AbhONS

will be omtt I me counter ormat1 on

generat'nggeneraﬁhﬁﬁubiréﬁlﬁoﬂﬂtﬁbtﬁﬂgffH¥H¥MHﬂEbd‘béﬁd%&%@%b?h@hﬂ%dloo
r-ef erence signal fromthe reference signal generating circuit 2 to

out put  10ofaHd BBcohEEMbod ndr tUa E iTisitSd 8sp Uay \®@ivehhédns $13 4 setond
di spl ay drive neans 61 gives a display drive signal to a liquid

crystal dispilap! dyivemelan2062dnd hedisphap\dedeidec 717 artmaraficrse f ahehe
tinme signal. The liquid crystal display panel 20D has an absorptive
pol ari z# ngsphatmeRdxXemres namextads psiire thel secand gmbloskimedtlard usdedandat ed
with a liquid crystal cell 201 held between them Tine I s displayed
on a tinme thepragescripdhosp wililhbe| pyiittieds yst al di spl ay panel 20D.
In the same manner, the chronograph information generating circuit 15
i ncl uding a chr oRoliBBhceBDALEr whdaht 45 car biBgr AREorpation generehingi ne to
out put a chronog&agh signal according to a predeterm ned reference

e

Zlgnﬁl f&oﬁFFﬁE Qr%ﬂEEt§|5%%? a°°°r§ﬁﬁﬂn¥ﬁ|qu??%?ﬁﬁﬁﬁ@%?qur§§@6ﬁ&°e
a%:}ggrg?/ngrtggf‘gga For 5%2“%065?1;&%?9 X P?'ési fg%aiutmtal
Sob o PR EhiE e | R adiia e ﬁ?%%%%k%?ﬁ 13 & i gy
i nf.or mat i Oarl;l;gemeans dﬁ‘ AR apalg,giggcor Ay sa%g%&atcbng o u&l& fcvﬁ;éﬁ?a

oper at ed, 7€ro rese an operat on s
si gnal dlgbﬁﬁ'yapéﬂ‘éi o et {186 HVP1S, éévice 17 according to the time

H signal. The liquid crystal display'panel 20D has an absorptive
polarizing plate 210 aﬁd an absorptive polarizing plate 211
15 .laminated with a liquid crystal cell 201 held between them. Time
is displayed on'a time display section 5D of the liquid érystal
display panel 20D.
In the same manner, the chronograph information generating
circuit 15 including a chronograph counter counts chrbnograph
20 measurement time to output a chronograph signal according to a
predetermined reference signal from the reference signal
generating circuit 2. A second display drive means 62 as fhe
liguid crystal driver displays, according to the chronégraph
signal, the display drive signal on a chronograph display section
25 15D of the liquid crystal display panel 20D as a function of a
| stop-watch (chronograph) for chronograph information. The
chronograph information generating circuit 15 is operated,

stopped or zero reset according to an operation switch signal

from a switch shutter device 18.

14



Operation to drive the switch shutter device 18 of the shutter section
B2 as a shutter will be described below. In the sane way as in the

first enbodi ment, the sw tching signal output fromthe switch nmeans 9
is input as a control signal to a shutter 5 control neans 110 as displ ay

101 ae contror (JB8EaLEOPEL Salfve the ?%‘gf?ﬁ%i SIS Ao f el 18 of 1581 1
and an shaeeaf%&éim%g d5iye altrtgw iﬁﬁh} aegbg%gdotg {s@' 3&“&8

drive nmeans for driving t svmtc shutter nal

out put frogam8ara ekt £ tHNEL Ot B fiddh €0RheOsw1tERing sigql%ell_hﬂgpﬁ'ﬂd

closing of the switch shutter device 18 as shutter

reference Srgnathd swittiepl means rost ivepueiaey afechtrol si%ﬁ&i' tdAehatitBg
circuit 2 to the opening/closing drive circuit to produce a drive

si gnal & orcontyohgnédmes sil0 cis shigpglery stutbemi cont@ol means compAikligyi d
crystal shutter panel 20A configuring the switch shutter device 18 has
an absor ptameopehing/Zchgsphgt eorlirahdcircuit 1ilastcortpol anéansgeprate 22
| am nated to include therebetween a liquid crystal cell 202 which has
a tine infeembrobhinauthershptteni opening, and chltonbygy apid i ador mat i on
shutter w ndow 15A, a start/stop switch wi ndow 31A and a reset switch
wi ndows Sﬂenlngé%b%ﬁ‘t‘%ddﬁévgh%%\ﬁc‘i“ht H30 s liquid CJ’-‘YS'QBJ- nghehiteswi t ch
shutter de e 18 of t same sw tch

nmeans 9 as 3F ¢ Heeqns S@r# H H%E%ZBWiEjﬁheﬁ%‘EEEe’é S\ﬁht"@hl kGesCERAEFOLt he
Shurt db Smr%‘id%*ﬁi}si@‘f’%ﬁrfrom 4 MR e ARe0es 10aCaRE oM Fheey
of the 11 iveprig and ol il o 2%133%%%?550%9 b AtV oS 4F BhpEer: ace
by the means. The reference signal is sJui)plied from the reference
signal generating circuit 2 to the opening/closing drive circuit
130 to produce a drive signal for driving the switch shutter
16 device 18. |
A liquid crystal shutter panel 20A configuring the switch
shutter device 18 has an absorptive polarizing plate 21 and a
reflective polarizing plate 22 laminated to include therebetween
a liquid crystal cell 202 which has a time information shutter
20 window 5A, a chronograph information shutter window 15A, a
start/stop switch window 31A and a reset switch windows 32A
segmented as shown in Fig. 7.
Using the switch shutter device 18 of the shutter section
B2, when the same switch means 9 as in the first embodiment
26 generates a switching signal, the time information shutter
window 5A, the chronograph information shutter window 15A, fhe
start/stop switch windows 31A and the reset switch window 32A,
which are segmented on the liquid crystal cell 202 of the liquid

crystal shutter panel 20A, are put into a display state by the

15



application of a voltage. Thus, tinme information and chr onogr aph

I nformati on di splayed on the tinme display section 5D and t he
thronograph display section 15D of the display device 17 positioned
under neat h becone visible through the glass 23. 5 Swi tch nenbers
31, 32 forapgidapterar ich,a stEptagsl z@hasl, eteie info@mathencanh@nogr aph

I nformati on generating circuit 15 wll be described with reference to
Fig. 7. Tréragraplelisdtomudsicr eisplayeiuonetiheotimet @isplay ssdstoahi al |y
a cross formin a plan view on the top surface of the glass 23 and the
bot t om surﬁ%é‘@doth% chmnqgmpdisnﬂaymm@snzqf e dispilay démice

perti nent port| of the transparent touch panel 24, both the

el ectrodes ar%’sj-tim’rﬁj’f &’fﬂqe}rn@tﬁ%@%@m@ovéFébﬂ-&etbéﬂﬂghothse@lasmsZIBlB

32B fog det ecttéilg SV\{) tch characters 31D, 32D are
f or med®by pr| nt iSG 3533]1” %2 for the 8PP€EF1"—8H fhepaed ZeKo¥eset

i nddows S P2t cherglfrarh 1A lon, Sanednt ipe o LBy s Qlesa?f:f%&mo
have their m%sed Wi%B@&fgf%nég 'I’.ao Plig 'yl € éhgﬁggégeP&\ﬁgﬁgﬂagﬁ are

di spl ay sectlon € chrono raph

I ndi cat ed, y ter
panel 2OAWM}H:e(%v(hg.’lc.c%w ﬁﬁ %e SWtc ?ct e?%ggig%gnhévéi%dl Sp
state ol Thé top 8RLRaskabe) thy éi’@s@% I £PR BBt@oiﬁ%ﬁfﬂSce%f a,
transmtted by the reflected light of the reflection pla

same 10ne.trémspiaiart dowss ipanes. 4B, Qﬁ%ﬂ@hﬂnbﬁm%rﬁﬁxeﬁb%&f@f& 23

and the touch panel 24 also transmitted by the reflected I'i ght becone
vi si bl e a®fi hesviinarispeardrelr stdich Fanely 24, bobte tien @ lidvt rddeds ladfe
sections 31B, 32B of the touch panel 24, the switch is turned on to

oper at e t mataaldivo grandtadtigd rimtinavide degeodoat iseptdionsuix1BL5.32B for

16
detecting switching.

Switch characters 31D, 32D are formed by printing or the
15 1like on a reflection surface 30A of a reflection plate 30, thé
detector sections 31B, 32B, the switch windows 31A, 32A and the
switch characters 31D, 32D are arranged to have their-shapes
matched in a plan view. Therefore, when the time display section
5D and the chronograph display section 15D are indicated, the
20 switch windows 31A, 32A of the liquid crys'tal shutter panel 204,
which make the switch characters 31D, 32D have a display state
(shutter open state) by the application of a voltage, are

transmitted by the reflected light of the reflection plate 30
at the same time. The detector sections 31B, 32B held between

26 the glass 23 and the touch panel 24 also transmitted by the
| reflected light become visible as the switch members 31, 32. By
pressing thg detector sections 31B, 32B of the touch panel 24,
the switch is turned on to operate the chronograph information

generating circuit 15.

16



From the opening/closing control circuit 111 -of the shutter control
means 110, a control signal for opening or closing the switch shutter
device 18 is output to the opening/closing drive circuit 130, and a
power saving control signal for controlling 5 the power saving of the

. ! . . "
entire system topbgmiite bﬁ%%’ﬂg%gbiaéi‘ﬁg ﬁgntr%li%dflicﬁ,us%% gg? cﬁflgtﬂgts?ﬁﬁtttte%; €

first display drive neans secon rive means

In the di spbayrehuineshssiBlf.a ldth RV EIFRELNE0E08HERL i |
output, and the first display drive rrean?%l and ?%e Ii% o%eco‘%}q{cﬁ speay

drive neanswhfchsshitetér qléviiay 18t 86 clitpiet ToStRE openidd/eRRSIRY a3 vied
out put the display drive signal according to the power saving control

signal . Thodrculit LBGuiandis powmer savingecehtnol asimial For @onteodilapigy
drive signal is stopped and put into a power saving state. The power
" consunpl i okhef pewer S&viretof dhey endrhries systiemdtoreagmut in rthet ddisplakds,
t he power consunpti on i s decreased by stopping the display drive neans
60 asShpéoptgstate risoatogt verthe fingte dispdaycdnivepréams 6L amdt her
decreased b stggging t he_operation of the liquid crystal di splay. 20
A fourth ehB8dfRERRICA1FRdATEFLVE| BEARENFR- devi ce according to the
present inventiop_is,sh Iln Fig.. 8 through Fig. 10. Fig.
8is a systen1bIgek§8?a§¥gﬁigﬁoﬁﬂH§°FFeSFﬁg?ththe PO¥eH oBRYiERE @Pntrelsmal |
el ectronic Lce. ac rT_Q?i g to,the 25 _inpyention, .Fig. %E%E% is a plan
di agr am sh%gﬁﬁéitﬁg (%9 ‘f@' and éﬁhchFEﬁFcagﬁgﬁ'ég HFive ﬂ’ﬂ%a L} @Indoﬁgﬁ
Fig. 9db)ghoRald 1 qu_ QQM I | egctronic device with
its shutter o c?sgt%_e%‘( i ;‘ﬁ%@gﬁ‘é a sgﬁ'%ér%ﬁii?@ldaﬁf%ﬁ]gg% 'jnvge_lf%é%°p
it7 ructure the opérat¥biiPtéYostsit Fhdfaidipay@lrivel 83hdl Gcd@¥aity to
the power saving control signal. Thus, the liquid display
operation according‘to the display drive signal is stopped and
put into a power saving state. The power consumption of the
15 entire system is thus decreased. In other words, the power
consumption is decreased by stopping the display drive means 60
as the 1iquid crystal driver, and the power consumption is further
decreased by stopping the operation of the liquid crystal
display.
20 A fourth embodiment of the small electronic device
according to the present invention is shown in Fig. 8 through
Fig. 10.
Fig. 8 is a system block diagram showing the fourth
embodiment of the small electronic device according to the
25 invention. Fig. 9 (a) is a plan diagram showing the small
electronic device with its shutter open. Fig. 9 (b) is a plan
diagram showing the small electronic device with its shutter

closed. Fig. 10 is a schematic diagram showing the structure

of a display section of the small electronic device.
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~The fourth enbodi mrent of the small el ectronic device wll be descri bed
‘wWith reference to a digital quartz watch A3. As showmn in Fig. 10, this
~enbodi ment has substantially the sane structure as the third

enbodi ment except that a single layer 5 liquid crystal panel is used in
this enmbodi ment e Fouttteeinbediment sofrehef £R813 eedirorii® dediceediiiqui d
crystal panel used in the third enbodi ment. Therefore, the sane

ref erence beindestsilzead iwith refidweride ritb entiidyirtall gaeetizs e tahd ABhei As
descriptions wll be omtted in this enbodinment. 10 A
~swi t chi ng shewal imFhgt I0pnthisvénbkddinems Ias ssubgptantiallnsthe csame ol
signal to a switch opening/closing control neans 120 as the display
shut out costrectyueenas vbhe hthbtngrembediment exegphithitlasinglontaysr
circuit 112 as the control neans for _ . controlling the opening and

cl osi n§ ofligeid \GrestahRanal 48qused in g aphasmendy @Po?irﬁgiaﬁi the
circuit 121 as the liquid cr¥§ta drive neans_for drivi t he

the tw Hg

sui e shARER SRR B °a§a§eegﬁff§ti§ﬁ5mstra;}rfeaﬁhlb? 18t

. . i | f i3 the
shuttor nogmerd diboaiments. P Thitedord. the urlFararefod Rfhiale Aot ne
reference 20 i 0nal o fEDRLALLE 0a BAYSed nd Ok O SHLL SR SPERL DU E] P00

circuit 12%0 produce a drirve Srgna riving tne

~openi ng/ ¢l §s{ PledeVh CEnPd - embodi . As shown in Fig. 9 and Fig. 10,
accordi ng ?% ?ﬁ% t¥ne e?n?or%%??on generating neans 50 and a

chronogy aph i nf of MR}4 ¥hiky sAANRAr ALLDALERBR 4 Sswhtdh s @eggeﬂi;épgfg gf a

time information generating nmeans 50 and a display segnment 15
chronograpils a contif¢l LIl IR & dwitehTopenihy/Whoeing echerRdmedns
l'iquid crystal cell 200 in an inverted state (negative state) fromthe

segrment di 50 ays athe ndisplapi shubobbdcomtto b anears twhiiclpacamprises an
o ' opening/closing control circuit 112 as the control means for
controlling the opening and closing of the switch shutter and
15 a swltch opening/closing drive circuit 121 as the liquid crystal
shutter drive means.for driving the switch shutter and output
as a control signal for controlling the shutter opening and
closing of a switch opening/closing device 81 as shutter means.
A predetermined reference sigﬁal is supplied from the. reference
20 signal generating means 201 to the switch opening/closing
circuit 121 to produce a drive signal for driving the switch
opening/closing device 81.
As shown in Fig. 9 and Fig. 10, according to the time
information generating means 50 and a chronograph information
256 generating means 15, a display segment 5E of a time information
generating means 50 and a display segment 15E of a chronograph
information generating means 15 which are formed on a liquid
crystal cell 200 in an inverted state (negative state) from the

segment display as in the third embodiment become transparent
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-and transmt the reflected light froma reflection surface 30A of the
‘reflection plate 30 to nmake the display information vi si bl e.

~Swi tch nenbers 31, 32 for the operation, stop and zero reset 5 of the
chronograph i nformation generating neans 15 becone visible as the

reflected Aﬁ?mrar{mﬁzﬁa %ss%afaeamgﬂtvw&le% reflectibn §%..E.f9.%f 3b1§qu' d

crystal display shutter panel 300 having swtch characters

whi ch are g sphayedeycthén t&ado OEb make Ofhél & d;spéye B¥b A OLEH

detector sections 31B, 32B ch are i nt er posed between glass 23 and a
t ouch pane¥ig¥bleln the sane way as in the third enbodi nent, the
swtch is turned on by pushing the detector sections 31B, 328 of the
touch panel 24 t$wipech aembers 31.,h82dormtg opelratibar, ndiopanderercatresgtneans
15. From t he opening/closing control circuit 112 of the switch
15 opéni ef cthei clyrenograph nbafiormation generating greans ol5 dpecomey

and closing the switch shutter device 18 is output to the switch

openi ng/ cl ob$Hyleas, Ehei reflected ldahts tpanemlisgvihrpusnhswditch wingpyaal

for controlling the power saving of the entire systemto be output to

a di spl ay 3Hit o3RE skt r@righiFstad tdlfl‘?PfllaﬂsﬁhuEGea'l BpRgY aPPvBaﬁéBEs 61

gi‘it ot ﬁZé’%{éd o Hasiyzsn i1 By 220 wiiien aapdqissmm by e éﬁpilcéi‘i{afig‘y
Y 1 [ I qui
c;yste almagp‘??/e?’ s@é]fib?)g?eh%’e‘fq&roo%é% eﬁ:t[%\éc grﬁtcéd'tonfhgi& B?Ey%gicb ggfagnal
accordm”g lx?té%gos%é b&@#@én é%g % hach §{>98ﬁ‘ O;?aﬁé‘f’ 30e Thayhd 85&’@ al

di spl a 'on accor dr's I VE Sl naI I STSstop and

put i ” a DRAPasSAY itHe ghi‘f& emUH!ﬁmetH’ce QHWWJ.CtQ:‘i‘Fi'mr‘HEd)Bn tﬁg?ushlngnt' re

system can be decreased. I'n other words, the power cons on |
decreased e HHE #r (e tdiondy QlerBZE ddhe $Buch panel 24 to operate

w0 the chronograph information generating means 15.

From the opening/closing control circuit 112 of the switch
15 opening/closing control means 120, a control_signal for opening
and closing the switch shutter device 18 is output to the switch
opening/cldsing drive circuit 121 and a power saving control
signal for controlling the power saving of the entire system to

be output to a display shutout state are output to the first

20 display drive means 61 and the second display drive means 62.
In the display shutout state, the power saving control
signal is output, the first display drive means 61 and the second
display drive means 62 as the liquid crystal drivers stop the
operation to output the ciisplay drive signal according to the

25 power saving control signal, and the liquid crystal display
operation according to the display drive signal is stopped and
put in a power saving state. Thus, the power consumption of the

entire system can be decreased. In other words, the power

consumption is decreased by stopping the display drive means 60
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as the liquid crystal drive, and the power consunption is further

decreased by stopping the operation of the liquid crystal di spl ay.

As shown in Fig. 10, either the absorptive polarizing plate 5 21 or the
reflective polarizing plate 22 is fixed and the other polarizing pl ate

|5 1 otat edaespnd NalguicAERghEaL A 1Y, Sada the Bwer cordRfild i N9

plate 21 and transm ssion” axis X of | ective po ar|2|ng plate 22

are paral | geck@agae 9t teo 1n@n the op@&ﬁlt&oa 6@9&% lh.ﬁuidsbi“ twhere no
voltage is applied to the 10 liquid crystal cell wth™a twisted nematic

(TN) i qui diepasatyal cell 200 to be tw sted by 90 degree interposed

t her ebet ween, a reflection characteristic is exhibited, and when a
voltage is Aspshewh ia Fiqndoi, tdbier tharab=aarptsiviecpbtaexbihgtpdchte
Therefore, in the state with no voltage applied, a lustrous 15 reflection
char act &ri &tli oritheefilest iye pbbarkzinggldtigRl is £fixeglr and tinel cthsdrut t er
having a netallic luster can be configured by the incidence of |ight

t hrough t h®odlexd#ing platpelsaiatintetheso that firangmismiomaxdss Ecef dhe
descri bed above can al so be qbtai ned when both the pol arizing plates

are refl ecBPPOTRSYE Podgrizdngypipte 21 and transmissien axis X ©F gy n
eMmmnmﬂs%%;nbaja

Croq et heetTeg e pplaF fx1hg Plﬁ%\tﬁb%ﬁr&pﬁ%&ﬁ?ﬁfé Bpeh BEREF AT at o

22 was used_a

under st ood APt @ofiﬁgmﬁg Zgn %;%c r| ZI Hglligmgé {15 %‘I’%jf:g%éoﬁ%%ﬁbe t he
refl eC&b"e11&1161%5:9{5%&”8:;5?&% K% t@l% ‘e] P[a?n g&t L&‘ﬁg @#&'&@ﬁﬂ e 22

can he u arlz ng

28|ar'z'ngcﬁhﬁrﬁoaltasbér%hiéwgﬁtﬁFBheﬁEBEealfﬁﬁérposed therebetween, a
reflection characteristic is exhibited, and When a voltage is
applied, a transmittance characteristic is exhibited.
Therefore, in the state with no voltage applied, a lustrous

16 reflection characteristic is obtained by the external light
source, and a shutter having a metallic luster can be configured
by the incidence of 1light through the glass 23 of the watch. The
same action and effect as described above can also be obtained
when both the polarizing plates are reflective polarizing

20 plates.

In the first to fourth embodiments described above; the
absorptive polarizing plate 21 was used as the upper polarizing
plate and the reflective polarizing plate 22 was used as the lower
polarizing plate. However, it is to be understood that both the

25 upper and lower polarizing plates can be the reflective
polarizing plate 22, and the reflective polarizing plate 22 can

be used as the upper polarizing plate and the absorptive

polarizing plate 21 as the lower reflector plate.
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.| NDUSTRI AL APPLI CABI LI TY As descri bed above, the small electronic
“device according  to the present invention is suitable for use with

Wi st -wat ches, conpact cal cul ators, portable tel ephones and other small
5 portable electronic devices.

21 INDUSTRIALSAPPLICABILITY
As described above, the small electronic device according
to the present invention is suitable for use with wrist-watches,
compact balculators,.portable telephones and other small

5 portable electronic devices.
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- 1. Asnmall electronic device having an i nformation generating nmeans, a

di splay drive neans f I splay drive signal according to
~a signal fromthe |nf|mmnnmt“lue““|"m ng neans, and 5 a display device

for displaying informati on accerd¢ing-to an out put signal fromthe
di spl ay dcrLaeMgeans, characterized by conprising a display shutout
control neans for sw tching between a display state of the display

devi ce di 3pl ayismalilnkedecttrondcadevice havihg @rmynfoninattiont gerevheiagt he
information display by the 10 display device is not visible, a shutter
means whinéans, dérdisplay drive néansifoplomtpatuitiong a ddspialy dieves signadr m a
di spl ay shut out state, and the display drive neans which stops the
oper at i onaccordiiddicipnglanat keogokie dJnffqrmattﬂq:@ gererayisgamenns candr ol
mean in the display shutout state. 2. The small electronic
deV|cé5ac%o@@?ﬂﬁaYodEV&Pﬁ1§°rmﬂ%?31ﬂYin9 1@ﬁ%r%¢§b?%ya§%%¥@%$9cEﬂt@%l nmeans
I's controll ed accordi nal 1rr_;‘om a switch nean 3. The

el |l CREFBE CSREURLOE OB FRP 1§t SBEEY fHINE gRests v ShaTRCteTLZe ALK nut ( or
& The snaptbErBtes @l RLSRLaY A ety BPRGEDL HanaIFe” TGRS bEtusen
s e SR IR A1y i o o
70U fo WiBbehp WHASSER!LERIGILLICCAS' SISLRCLONTBIBHIAD uy whe,
formeth @isplay device is not visible, a shutter means which is driven

by the display shutout control means to form a display shutout

state, and the display drive means which stops the operation

according to the control from the display shutout control means

in the display shutout state. |

15
2. The small electronic device according to claim 1, wherein

the display shutout control means is controlled according to a

signal from a switch means.

20 3. The small electronic device according to claiml or 2, wherein
the shutter means is a liquid crystal shutter means using liquid

crystal.

4. The small electronic device according to claim 3, wherein
25 said liquid crystal shutter means comprises a reflective

polarizing plate.

5. The small electronic device according to any one of claims

1 through 4, wherein information £rom the information generating
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'"-.onthe ' ' _apointer type watch for indicating tine

“infor nammuwg"ﬂmmHmaccordi ng to tinme information fromthe
-information génefatsngs neans. 5 6. The small el ectronic device
according to claim5, further conprising an information restoring
nmeans for | 4i j t] { ' ay
TRaNS 10" il 9kl dneorkd QL RAP IngbBHhe £ T BeB bl il

di splay 4 t8badfap IWiPEaVA cPOS af BoiRteR Gy waechifBr &g&%&%&hg%ﬁ&e pl ay

state, the information restoring neans is configured to drive

hands of tikFdigidtiiin WeARgBaAAS! ActoBdLig td RAme eREBkmhitiBn fromagker di ng
to the informati on about the el apsed tinme of the I nformati on restoring
means. l13nformatiolheyererdtislgeagans.c devi ce according to claim6,
wherein the information restoring neans starts counting, according to
the cofitrol made by the display shutout control neans, when the tinme

I nformation display state is switched to the display shutout 20 state,
keeps as d@.ap¥be¢ smadli alechuonda deviteeaccondingubeid¢laim 5 hEuxrthex i ng

operation is stopped when the tine infornmation di splay state is
rest or ed, COMRFiFing @Y pfommalday restaringmaans for qontrolddar i ng
drive according to the counted val ue,, and suppl.ies the restoring drive

si gnal t o {¥OTApioR, ahakfe Shapied Wime of the R SRttt sttt Sevi ce
2cor 0 19 4 3 A g RES Wostorutdd FPHHR LIl dddrSt
than "iB ors%aq:aer’y wq{eirve%.n uponSir%';@oring to the time information display 23
state, the information restoring means is configured to drive
the hands of the pointer type watch i:o indicate the présent time
according to the information about the elapsed time of the
information restoring means.
15
7. The small electronic device according to claim 6, wherein
the information restoring means starts counting, according to
thé control made by the display shutout control means, when the
time information display state is éwitched to the display shutout
20 state, keeps as elapsed time information a value counted until
the counting operation is stopped when the time information
| display state is restored, also produces a restoring drive signal
for the restoring drive according to the counted value, and
supplies the restoring drive signal to the display drive means.
25
8. The small electronic device according to claim 7, wherein
the réstoring drive signal is a fast forwarding drive signal with
a drive signal appearing a cycle faster than an ordinary drive

signal.
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