ELECTRONI C DEVI CE W TH DI SPLAY SECTI ON BACKGROUND

OF THE | NVENTI ON 5 1. Field of the Invention: The present

i nvention relates to an el ectroni c device having a partially

shi el dabl e di spl ay secti on. 2. Description of the Related Art: 10
Recently, the weari FEFESTRONGSG HEVACEcWETHr DABELAEVSBEEION uch as

ti mepi eces, as itens of fashion has becone very common, especially
anong the younger generati on. To be successful, portabl e el ectronic
devi ces nust have a fashi onabl e appearance and be obviously

di stinctive from ot her avBACRGREUND C@iICIHE INWENTION 15 portable

el ectronic devices are required to be unique. Wth the above as a
background, demand has grown for devices i ncorporating the ability to
di splay or shield display sections using a shutter function upon
demasd tlq Flldvefveheatnirendisnt ay choices for a varied intents and

pur poses. For exanple, the user
The present invention relates to an electronic device having

a partially shieldable display section.

2. Description of the Related Art:

10 Recently, the wearing or display of electronic devices, such
as timepieces, as items of fashion has become very common,
especially among the younger dgeneration. To be successful,
portable electronic devices must have a fashionable appearance and
be obviously distinctive from other available products. That is,

15 portable electronic devices are required to be unique.

With the above as a background, demand has grown for devices
incorporating the ability to display or shield display sections
using a shutter function upon demand to achieve versatile display
choices for a varied intents and purposes. For example, the user

20 of such a device may wish to use certain display elements only in
a specific occasion, may wish to keep the display hidden most of
the time to allow others to view certain elements only when the
user wishes, may wish to use the display while keeping certain
information confidential, or may wish touse the display in a variety

25 of manners.

While it may be possible to realize the desired features



20 of such a device may wish to use certain display elenments only in
a specific occasion, may wi sh to keep the display hidden nost of t he

time to allow others to view certain elenents only when the
wi shes, may wi sh to use the display while keeping certain

user
i nfornation

conf i dethycengh mechaniniad meansis enpleyaess| of mechapicadt $hubserd Ifafners.

Wiile it may be possible to realize the desired features

t hr ough

mec hani peit takke €1 espbojicedevite wosddnlead tehnangrdisadeantages,opigh e
el ectronic device would |l ead to nmany di sadvant ages, such a

s a
conpl i cas ed stomplicated asgaucture, ahargtynisiizeantand signifdicap&dy cost.

Because of these di sadvantages, the use of 5 nechanical shutters has been
avoi dedincreased cosher Bemasd hefprdese dhsadvantades, btbs AR ePled to
overcone the above problens and ains to provide an inexpensive
el ed r anechaeicar sHutteaaishas dleenctuwoddedvi ng a di spl ay section
equi pped with a unique shutter function. 10

10

15

Therefore, the present invention has been conceived to
overcome the above problems and aims to provide an inexpensive
electronic device of a simple structure having a display section

equipped with a unique shutter function.
SUMMARY OF THE INVENTION
In order to achieve the above object, according to the present

invention, a light modulating section is provided to a display

section of an electric device, which can vary an optical axis of

 a transmitting light, and at least a part of which can be shielded.

20

25

With the above, any display which may be unnecessary and/or
may impair easy recognition of the displayed information is shielded
for refinement of a display section of an electric device into a

more easily viewed display section.

When the display section has both a hand display section and
a digital display section, at least one of or a part of the display
sections can be shielded by the light modulating section.

When the display section is a digital display section
comprising a plurality of display arrays or a plurality of laminated

display sections, at least one array or layer of thedisplay sections



SUMVARY OF THE | NVENTI ON In order to achi eve the above object,
according to the present I nvention, a light nodul ating section is
provided to a display 15 section of an electric device, which can vary an
optical axis of a transmtting light, and at |least a part of which can
be shi agede shielded bYVthethegh&KmQQukﬁﬁﬂnﬂ:§QQQ}ONh|ch may be unnecessary
and/ or may i npair easy recognition of the displayed information is

shiel ded  Whehaoyne offitiemphursl ity difsqlspylayerirsysdfs fior dlivetdisplawi ce
into a 20 nore easily viewed di splay section. ' When t he displ ay
secti owhide bihd mebtndsdi fpt adispiayomfana time peliigid alsdckplhay &ection,
at |least one of or a part of the display sections can be shiel ded by
t he |i ghiromodoigdtiadg timel)i,ogeneral inforWaedohhq stichplasy &etélephorse a
digital display section 25 conprising a plurality of display arrays or a
pl usal muyhbedr )l,avirnabadident idl shhfyrmgaciiomneitaler easthenﬁnﬁasma/tinfnl ayer
of the display sections
display sections can be shielded.
When the display section includes display characters, such
as numbers, letters, symbols, or the like, at least one of the
display characters can be shielded by the 1ight modulating section.
10 The display section can be partly shielded when a reflection
type polarizer is arranged for either above or below the light
modulating section. With a reflection type polarizer used for
either above or below the light modulating section, the shielded
display section presents mirror-like appearance so that a
15 good-looking state can be maintained.
As described above, according to the present invention, there
can be provided a unique and versatile display for an electronic
device. The shutter mechanism has a simple and unique structure
for low cost, which contributes to the ability to offer a widerxr
20 variation of commodities.
In addition, there may be provided an electronic device having
a display section, in the form of an LCD electronic watch having
an information preparation means for preparing time information
or the like, an LCD device for displaying the time information or

26 the like, and a driving means for driving the LCD device. 1In such

a watch, the LCD device may have at least one reflection type



can be shielded by the |light nodul ati ng secti on. When one of the
plurality of display arrays is for tine display while the rest is for
display of a tinme period (such as a chronol ogi cal tine), general

i nformati on (such as a tel ephone 5 nunber), or confidential information,
ei t her @olagdzienf sonthabn, of the syegmentstdfohec 46Dbdevhrel dedther a

When the display section includes display characters, such as nunbers,
| et t er s segymendl being dhiven ey tite deavingnseals tdre a segmgngphap ketngict ers
can be shielded by the |ight nodul ati ng section. 10 The di spl ay

sect i on drdwelne byarthiey dehvihgeteahe presaitect inmtal-1ikey pppealranceer i s
arranged for either above or below the Iight nodul ating section. Wth
a refl ectionalyeenptligelgera paed d66rthe liqaitiherysibal diepllagl sectihen) i ght
nodul ati ng section, the shiel ded di spl ay section presents mrror-1|ike
appear amhereo that segnentgoos- |meKki ddspbaked, canape preisenti nedtal-like As
descri bed above, according to the present invention, there can be
provi de@gppediiagee.and versatile display for an electronic devi ce. The
shutter nechani sm has a sinple and uni que structure for | ow cost,

whi ch contri byt £Fuire heltea Pbedridtivie), afgfaft af whieliqrdd \@fyisaialodigplay
commodi ties.

section, where the segment is not disposed, may be transmissive.

Also, a control circuit may be provided for controlling a

10 driving circuit, based on operation of an external switch, such

that the LCD device displays the time information of the like.

The control circuit may control the driving circuit such that
segments of the liquid crystal display section are sequentially
driven, beginning with a segment at an endmost segment of the LCD

15 device.

The segments of the LCD device may be divided into upper and
lower groups so that the control circuits periodically controls
the divided segments sequentially.

A frequency from the driving circuit for driving the segments .

20 may be gradually changed until the upper and lower segments are
both driven before all segments are turned off.

As described above, according to the present invention,
versatility can be enhanced for a display method for liquid crystal
display of information such as a time.

25



In addition, there may be provided an el ectronic device having a

di splay section, in the formof an LCD el ectronic watch having an

i nformati on preparation neans for preparing tinme information or the
i ke, an LCD device for displaying the tinme information or 25 the |ike,
and a driving nmeans fBRIBFi DERGRIBBIQIOH IHE SRAWINGH: h a watch, the
LCD device may have at | east one reflection type

3 pol ari zer so that , of the segnents of the LCD device, either
a segnent being driven by the driving neans or a segnment not being

driven by thelabovegameartheay obgrttsa festalrds k andppdeantrges of the
Alternatively, a part of the liquid crystal display section, 5 where the
segmentpresett idiveptied, wiky hecesenfunthet dppagent froppdwr fpdéowing
In a further alternative, a part of the liquid crystal display
secti ordesdieipt idieofeghie Prefermed dnlspdirent roakenein reorsjrisdiion with
Al'so, a control circuit may be provided for controlli ng a 10 driving
Ci r cui tghd assbrpamsferpidrawingsawhexeennal switch, such
Fig. 1 is a plan view showing a wristwatch according to a first
preferred embodiment of the present invention in which Fig. 1(a)
shows a digital display section in a shielded state and Fig. 1(b)

10 shows an analogue display in a shielded state;

Fig. 2 is a cross sectional view showing major elements of
the wristwatch shown in Fig. 1;

Fig. 3 is a schematic system diagram for the display shown
in Fig. 1;

15 Fig. 4 is a plan view showing a wristwatch according to a second
preferred embodiment of the present invention, in which Fig. 4(a)
shows a chronological display section and chronological split
display section both in a shielded state, Fig. 4(b) shows the
chronological split display section in a shielded state, and Fig.

20 4(c) shows the chronological display section and the chronological
split display section both in a fully displayed state;

Fig. 5 is a cross sectional view showing major elements of
the wristwatch shown in Fig. 4;
Fig. 6 is a schematic system diagram for the display shown

256 in Fig. 4;

Fig. 7 is a plan view showing a wristwatch according to a third



that the LCD device displays the tinme information of the |iKke.
The control circuit may control the driving circuit such that segnent s
of the liquid crystal display section are sequentially driven,
beginning with a segnent at an endnost segnent of the LCD 15 deV|ce
The segPEsfersedt embodinent; ofethapirsent lavention, vopathiphdFig. 7 (aner
groups so that the control circuits periodically controls t he divi ded
segnent Showguans¢arc¢ly display and ¢onfidembital finfiormas ion diiaglayrkakh for
driving the segnents 20 nay be gradually changed until the upper and | ower
segnent snaaeshielddrbisivadiei, vBhg beéf(dr)eshbis sehpreons ideattialninifefiat ion
As descri bed above, according to the present invention, versatility
can be dibpiegdinh arshieldqd aytatet, haed Fdyg .| 7 o) dhow;sstthaé searchckil&mbqy of
informati on such as a tinme. 25
5 and the confidential information display both in a fully displayed
state;
Fig. 8 is a schematic system diagram for the display shown
in Fig. 7;
Fig. 9 is a plan view showing a wristwatch according to a fourth

10 preferred embodiment of the present invention in which Fig. 9(a)
shows display of time, Fig. 9(b) shows a number panel, and Fig.
9(c) shows windows on a light modulating section;

Fig. 10 is a schematic system diagram for the display shown
in Fig. 9;

15 Fig. 11 is a plan view showing a wristwatch according to a
fifth preferred embodiment of the present invention in which Fig.
l11(a) shows the wristwatch not with a éhronological function not
in use and Fig. 11(b) shows the wristwatch with a chronological
function in use;

20 Fig. 12 is an exploded perspective view showing an LCD device
usable in a preferred embodiment of the present invention;

Fig. 13 is a circuitry block diagram showing an LCD electronic
watch according to the sixth, seventh, and eighth preferred
embodiments of the present invention;

26 Fig. 14 is a plan view showing an LCD according to the sixth

preferred embodiment of the present invention;



BRI EF DESCRI PTI ON OF THE DRAW NGS

The above and ot her objects,

features, and advantages of the present invention will becone further

apparent fromthe following 5 description of the preferred enbodi nent

taken in conjunction with t he acconpanyi ng draw ngs wherein:
Fig. 1is a Piga V5ehsshdmyigwshowingcandeChrafiosyrdiagatpi the sixth
preferred enbodi nent of the present invention in which Fig. 1(a)
a di gi t prefezpedy ewbodinantnofi the gpresent ainventtio®i;g. 1(b) 10 shows

anal ogue display in a shielded state;

vi ew show ngFiigj. 016 elemehop wifew showtihg am iIs¥Dnatcbrdimguia thEi geventh

Fig. 3 is a schematic systemdiagramfor the display shown

15

10

15

20

25

shows
an

Fig. 2 is a cross sectional

in Fig. 1;

preiferrédi embhoflimenti et shevpigsentwristemsticn;according to a second
preferred enbodi nent of the present invention, in which Fig. 4(a)
shows a chrorggogitais di epkeyisegtbivriadd agtaanatestdblg ol the eighth spl ay
section both in a shielded state, Fig. 4(b) shows the chronol ogi cal
split dipyelrayreacembodifent SHf ethlehosdddet vbrtiion; d@ad 4(c) shows-the
chronol ogi cal display section and the chronol ogi cal

Fig. 18 is a time chart relating to drive signals S71, S72
to be output from a control circuit 307 to a driving circuit 304

of Fig. 17.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following, preferred embodiments of the present
invention will be described in detail while referring to the
accompanying drawings using an example device in the form of a
wristwatch. Fig. 1 is a plan view showing a wristwatch according
to a first preferred embodiment of the present invention. Fig. 2
is a cross sectional view showing major elements of the wristwatch
of Fig. 1. Fig. 3 is a schematic system diagram for the displaying
shown in Fig. 1. Initially, display configuration of the
wristwatch will be described with reference to Fig. 1.

A wristwatch 1 comprises a display section 2 and an operation
button 3 for display switching. The display section 2 has an analog
display section 4 and a digital display section 5, which jointly
operate to indicate a time, exemplified in the figure by nineminutes

after ten ofclock.



split display section both in a fully displayed state; Fig. 5is
a cross sectional view showi ng mejor elenents of the wistwatch shown
in Fig. 4; Fig. 6 is a schematic systemdiagram for the display
shown 25 in Fig. 4 Fig. 7 is a plan view show ng a wistwatch

accordi ng t dChe twirisktwatch 1 is equipped with both digital andsanalog
preferred enbodi nent of the present invention, in which Fig. 7(a)
shows adisplay skctpians andowentrdehheatsenfmayrathase dicsfawe iotlly one
shiel ded state, Fig. 7(b) shows the confidential information di spl ay
in a shiesplkay siiatidbleantlifeghidR)irhahe dtises dacansedi e ayombihadidnt he
confidential Information display both in a fully displayed state;
Fig. 8 bf adbslbawps i anay detraadilygmankd arineeretiggmliayioshcomfusing,nofi g. 7;
Fig. 9 is a plan view showing a wistwatch according to a fourth

b
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simply because the user prefer either the analog or the digital
display. For example, the analog display section 4 alone may be
displayed, while the digital display section 5 is shielded with
a shutter function (described later), as shown in Fig. 1l(a).
Alternatively, a user preferring digital display may have the
digital display section 5 alone to be displayed, while shielding
the analog display section 4, as shown in Fig. 1(b).

Fig. 2 is a cross sectional view of the wristwatch 1 of Fig.
1, including the shutter function. A frame 6 of the watch holds
a glass sheet 6a and a rear cap 6b. Hands of the analog display
section 4 are driven by a movement 7 and a circuit substrate 8.
The digital display section 5, comprising liquid crystal cells,
is driven for display by a signal supplied via a conductive rubber
9 from the circuit substra}te 8.

A light modulating section 10 has a function for varying an
optical axis of the light having entered from the glass 6a side,
and a structure comprising a cell 11, a.n upper polarizer 12, and
a lower polarizer 13, as shown in Fig. 1. The cell 11 comprises
liquid crystal with a pattern 1la for shielding the analog display
section 4 and a pattern 11b for shielding the digital display section
5.

At least one of the upper and lower polarizers 12, 13 comprises

in a



10 preferred enbodi nent of the present invention in which Fig. 9(a)

shows display of tinme, Fig. 9(b) shows a nunber panel, and Fig. 9(c)
shows wi ndows on a |ight nodul ati ng section; Fig. 10 is a
schematic system diagram for the display shown in Fig. 9; 15

Fig. 11ai seflectihoni dypshopelarieew. st it dhiscemlbdigend ,a the lbiwketrh
preferred enbodi nent of the present invention in which Fig. 11(a)
shows tpelawizgmelIhisoa wefheatidnobppegpodhrirer)i though the uppemse and
Fig. 11(b) shows the wistwatch with a chronol ogi cal function in use;
20 poFamizer? 1i3s canbexpl ofleche anpgieclainde lowew sdlbant e 12CAndetdce
usable in a preferred enbodi nent of the present invention; Fig.
13 i s amay beuatrefledcionitggeqpobwoidary. arhe@eEl 4qt redétves a sWahah
according to the sixth, seventh, and eighth preferred enbodi nent s of

t he spr efeoni ey edircadtry28ubstratéitd thibugh ehe! Eohdi e vid @ibb@rans . CD
according to the sixth preferred enbodi nent of the present invention;
6 - The principle and structure of the light modulating section 10
will be described later in detail referring to Fig. 12.
Fig. 3 is a block diagram showing major elements of a circuitry
structure. A reference signal generation means 15 comprises a time
10 reference source 15a and a dividing circuit 15b. An information
generationmeans 16 comprises a one-second pulse generation circuit
16a, driven in response to a signal from the dividing circuit 15b,
and a time counter 16b. The drawing also shows an analog display
drivingmeans 17, adigital display driving means 18, and previously
156 described analog display section 4 and digital display section 5.
A display switching means 19 operates jointly with the display
switching operation button 3. A shutter control means 20 comprises
a shutter open/close control circuit.20a and a shutter driving
circuit 20b for receiving signals from the shutter open/close
20 control circuit 20a and the dividing circuit 15b. A shutter device
21 includes the light modulating section 10.
Operation will next be described referring to Fig. 3. The
dividing circuit 15b of the reference signal generation means 15
outputs a signal into the one-second pulse generation circuit 16a

26 and the time counter 16b of the information generation means 16.

The one-second pulse generation circuit 16a outputs a driving



Fig. 15 is a top view show ng an LCD according to the sixth preferred
enbodi nent of the present invention; Fig. 16 is a top view
showi ng an LCD accordi ng to the seventh preferred enbodi nent of the
present invention; Fig. 17 is a circuitry bl ock di agram accordi ng
to the &igmad for’ tbeemaltegi syeten, nwhilef thed ine conntieny dAbi ontpPuks
Fig. 18 is atine chart relating to drive signals S71, S72 to be
out put fa smirimgnsighadi fowi theodigital dsystiemy circuit 304 of Fig. 17.
10 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
In the foll oWhad, ipr theramd second prelgesgeherabiqon eiegtit 16a generdten wil |
be described in detail while referring to the 15 acconpanying draw ngs
usi ng ammekauppetsea one-secohd gulise 0b tthe analogrdsdplayx drikigg Meamss a pl an
vi ew showi ng a wri stwatch accordi ng to a first preferred enbodi nent
of the [r7esoptdiiwiary ithe. hands o the anal®gadispbsy Sectiionad by awmstem ng
maj or el enents of the wistwatch
(not shown). The time counter 16b generates and outputs a one-
second pulse to the digital display driving means 18 for driving
the digital display section 5. The operation described thus far
corresponds to that of a typical combination watch.
10 In a timepiece according to the present invention, in order
to have only one of the analog and digital display sections 4, 5
displayed while shielding the other, the display switching
operation button 3 should be pressed (see Fig. 1) to have the display
switching means 19 to output a signal. 1In response to the signal,
15 the shutter open/close control circuit 20a of the shutter control
means 20 is activated, causing the shutter driving circuit 20b to
open in synchronism with the shutter dividing circuit 15b, so that
the shutter device 21 having the light modulating section 10 is
opened or shut accordingly.
20 Therefore, to read the time from the analog display section
4, as shown in Fig. 1(a), the display switching operation button
3 is pressed'to have the display switching means 19 to close the
shutter for thedigital display section5. Toshowadigital display
section only, on the other hand, as shown in Fig. 1(b), the display

25 switching operation button 3 is pressed to have the display

switching means 19 to close the shutter for the analog display

10



of Fig. 1. Fig. 3 is a schematic systemdiagramfor the displaying 20

showmn in Fig. 1. Initially, display configuration of the

wristwatch will be described with reference to Fig. 1. A
wristwatch 14 conprises a display section 2 and _an operation button 3
for di SRhiowde cMf\gpurﬁ@,dtlgwasal@sc@m@mii;glﬁatd dhshhay Ggctionsgpayp| ay
section 4 and a digital display section 5, which jointly 25 operateto

i ndi cathedth e ddspdplyedi e thehetinguthg. ni nem nut es after ten

o' cl ock. 7 The

wri st wat ch In $heqabgped tlid displhydeption aidhaaatbesed shuditep will
sections. However, the user nmay chose to have only one di splay visible

whi | e stispldiyng mieratHeikd esuafaecet hiken @anireffidecbion typefpodiasilzeysisay
actually make tinme recognition confusing, or 5 sinply because the user
pr eber wddefort theanoweg polhbszdrgil adf the ldiginl apdufatiagaspteionhe

anal og di splay section 4 al one nay be di spl ayed, while the digital
di spl ayl seq¢vewenting ahualiged viehall appearance of the watch. Also,
besides the total shielding of either the analog or digital display
section 4, 5, as mentioned above, only a part of the numbers
appearing in the digital display section 5 may be shielded by
10 appropriately modifying the control program with the shutter
open/close control circuit 20a.

Fig. 4 is a plan view showing a wristwatch according to a second
preferred embodiment of the present invention. Fig. 5 is a cross
sectional view showing major elements of the watch of Fig. 4. Fig.

15 6 is a schematic system diagram for the display shown in Fig. 4.
Referring to Fig. 4, a wristwatch 31 has a display section 32,
a mode operation button 33, a start/stop operation button 34, a
reset operation button 35, and a split operation button 36. The
display section 32 includes a time display section 37 for displaying
20 a time of day, a chronological display section 38, and a
chronological split display section 39. Fig. 5 is a cross
sectional diagram showing the watch of Fig. 4, including a shutter
function. Framing 40 of the watch holds a glass sheet 40a and a
rear cap 40b. The display section 32, comprising liquid crystal
25 cells 41, is driven for display by a signal supplied via a conductive

rubber 42 from the circuit substrate 43. Differing from the first

11



a shutter function (described later), as shown in Fig. 1(a).

Alternatively, a user preferring digital display may have the 10 digital

di splay section 5 alone to be displayed, while shielding t he anal og

di splay section 4, as shown in Fig. 1(b). Fig. 2 is a_cross

sect | onembadimentf, tHke wtigeidt enyatat ¢ell 41 Sel‘,’eﬁnégéﬂi A§ endighk ter
function. A frame 6 of the watch hol ds a glass sheet 6a and a rear cap
6b. Harmisdwlating seattdgndd4paythatsdieplaping ande adshiekding £upskdednt 7
and a circuit substrate 8. The digital display section 5, conprising
| i qui d capdiceth beldttained usingdmlyea signgld paayd erystalgeell d@yst-ed vi a
a conductive rubber 9 fromthe circuit substrate 8. A |ight
nodul at i Sypecieficallyl0 thes cellusttvarks as they il hghbrmo@@lagptarn flecddion of t he
l'ight having entered fromthe glass 6a side, and a structure

comy i sidgsackethatl Khawhileedigdtapateerf?2inabbe area sshowerenedlomedzer 13,
as showmn in Fig. 1. The cell 11 conprises liquid crystal with a

pat t er npj lehéobrokér! Uing imerbgal Hpa pi gal hydisplay esdgnentd edredrtarogs t ern
11b for shielding the digital display section 25 5. At | east one
of the pppesrndidot ovleé DOhRId Zergstidl. delloonpy itsamed off (no applied '

8
voltage state). With the above configuration, a shielded display
state can be attained using a single liquid crystal layer.

10 The light modulating section 44 has a function for varying
an optical axis of the light having entered from the glass 40a side,
and a structure comprising an upper polarizer 45 and a lower
polarizer 46. At least one of the upper and.lower polarizers 45,
46 comprises a reflection type polarizer. In the example

15 illustrating the present embodiment, the lower polarizer 46 is a
reflection type polarizer. Display shown in a display region in
the light modulating section 44 is shielded with no voltage applied
to the display segment electrode pattern, and display, such as
letters or numbers, can be seen with voltage applied to the display

20 segment electrode pattern as a part of the segment electrode becomes
transmissive.

Fig. 6 mainly shows a circuitry structure employable in the
present embodiment. The reference signal generation means 15,
comprising the time reference source 15a and the dividing circuit

26 15b, corresponds to that in the embodiment illustrated by Fig. 3.

An information generation means 47, having received a signal from

12



a reflection type polarizer. |In this enbodinment, the | ower pol ari zer
13 is areflection type polarizer, though the upper pol ari zer 13 or
both of the upper and | ower polarizers 12 and 13 may be a reflection
type polarizer. The cell 11 receives a signal 5 fromthe circuitry

subst r atbeglivirddinghc i heuitbridhct dweputshberidnhal to a timédispilayidy vimngl
structure of the light nodul ating section 10 w Il be described | ater

i n det amkansf4® r whijchdirFtgrnkitputs a signafli go the sime klisph agi septaimmshow ng
maj or el enents of a circuitry structure. A reference signal generation
means 138¢owhitheshentdi®pldys a efimeence source 15a and a dividing circuit
15b. An information generation neans 16 conprises a one-second pul se

generation chhCopération Hetoll swelchméLs$ B dpedatesi gofdiftDynvith
dividing circuit 15b, and a tine counter 16b. The draw ng al so shows

an apal egedireBpa¥tive bAtty¥hHImeReiGndd akoh gidl H SiHay nHindiynardeans
18, and previously 15 described analog display section 4 and digital

di spl aycaeehb®8gbeal function AiGpiBkaY ﬁ\@ﬁf&ﬂdl@grmausaigpp@ﬁrcﬁh&srdlol ntly
wi th the display swi tching operation button 3. A shutter control neans
20 conppbaRS 50 comprises a control circuit 50a for receiving signals from
the operation button switch means 49 and the dividing circuit 15b,
and a function display driving circuit 50b for receiving signals
10 from the control circuit 50a and the dividing circuit 15b. The
drawing also shows a function display device 51, which includes
a light modulating section 44.
Operation of this device will next be described referring to
Fig. 6. Operation on the time display section 37 side is the same
15 as that which has already been described in régards to Fig. 3, and
will thus not be described again here. Instead, operation on the
function display device 51 side will next be described.
The time display section 37 is continuous ly active and displays
the present time of day, such as ten twenﬁy—six and twenty-three
20 seconds as shown in the figure. For a user usually wish to view
only the time of day, the chronological display section 38 and the
chronological split display section 39 are shielded by the light
modulating section (described iater), presenting a mirror-like
surface, as shown in Fig. 4(a).
26 In order to use a chronological function, the mode operation

button 33 is operated for selection of a chronological mode, upon

13



a shutter open/close control circuit 20a and a shutter driving circuit
20b for receiving signals fromthe shutter open/close 20 control circuit
20a and the dividing circuit 15b. A shutter device 21 includes the
|'i ght nodul ati ng section 10. Operation w |l next be described

referrivaieh thg. centryed circult jOp eptputsia siBmad thehefmaidensi gnal
generation neans 15 outputs a signal into the one-second pul se

gener at Adaptay cdif ivirgn ciz®uiznbOb hinstimnetdagnitrta gipes thReshwEER Iy on
generation nmeans 16. The one-second pul se generation circuit 16a

out put sthedriightodulating section 44 on the chronological dispday section
signal for the analog system while the tinme counter 16b outputs a
drivi ng38isjixde. f dn téspahse taltlsy stignmal, the shutt&hathich isshimialisgrond
pul se generation circuit 16a generates and outputs a one-second pul se
to téhe sheldyaicipayralrdispbaysansion38 47 ther fulncviondibplhgnieyiafe t he
anal og di splay section 4 by a notor (not shown). The tine counter 16b
gener at 88 asdopehed} supowivhich the watehd ipuplaceéd imea dtlgrdradladisyalay

driving neans 18 for driving
function awaiting state. At the same time, the control circuit 50a
receives a signal from the dividing circuit 15b. A value such as
"0:0:0 is displayed on fhé chronological display section 38.

10 When the start/stop operation button 34 is then pressed,
display of chronological is begun through operation of the operation
button switch means 49 and the chronological display control means
50. In order to also display a split time in the lapse of a
predetermined time after the start of displaying of the

16 chronological time, the split operationbutton 36 should be operated.

Thereupon, the shutter by the light modulating section 44, which
is shielding the chronological split display section 39, is opened,
and a split time is then displayed.

When the split time display disappears after operation of the

20 split operation button 36 or because a predetermined time set on
a timer has passed, the chronological split display section 39 is
again shielded ﬁhrough operation of the chronological display
control means 50 to amirror-like surface, while the chronological
display section 38 remains showing an elapsed time, as shown in

25 TFig. 4(b). When the chronological function display becomes no

longer necessary, pressing the mode operation button 33 will cause

14



the digital display section 5. The operation described thus far
corresponds to that of a typical conbination watch. 10 In a
ti mepi ece according to the present invention, in order to have only

one of the analog and digital display sections 4, 5 di spl ayed while
shi el dith¢ FHEOBf’ﬁ@ﬁlCF% Hnlavagestier@dthgo be shdﬁédgsiuovahmntmntgrg houl d

be pressed (see Fig. 1) to have the display switching neans 19 to
out put RFresiepts mipgoredikmesappearasceignal, 15 the shutter open/cl ose
control circuit 20a of the shutter control nmeans 20 is activated,
causi ng t he Foigut 1 &is dpilamyiew showingoh wirdstwatchmaedndingntarobhsndwi t h
the shutter dividing circuit 15b, so that the shutter device 21 having
t he |i gimefexhedatemppdiamntonofOthe presemgeninventisinut aktws dBndlsy.a 20
Therefore, to read the time fromthe anal og display section 4, as
shown ischemptit( aystemed thgannfoswkhe hd igp apeirag showhuih ®ig. 7. 3The
pressed to have the display switching neans 19 to cl ose the ~shutter
f or t hedirgisttaladichphay & erbssnséct on wohamk i1t @lemeptaysimilaseot that onl y,
on the other hand, as shown in Fig. 1 (b), the display 25 sw tching
oper at ishrownutinoMig.i 8, prlests€d ,t dnbavudihfea ds ipdlsy liquidserysbaboeeEnns 19
to close the shutter for the anal og display
layer. ©Fig. 7 shows an exemplary display of data bank as
confidential information. The wristwatch 61 comprises a display
10 section 62, a memorandum retrieval operation button 63, a search
up-rolling button 64, a search down-rolling button 65, and a secret
display operation button 66. The display section 62 includes a
search display section 68 and a confidential information display
section 69 as well as a time display section 67.
15 Referring to Fig. 8, time displaying operation is the same
as that which has been described referring to Fig. 7, and is not
described again here. An operation button switchmeans 70 controls
operations of the respective buttons 63, 64, 65. A secret display
operation switch means 71 controls operation of the secret display
20 operation button 66. The diagram also shows a confidential
information control circuit 72.
A data bank control means 73 comprises a control circuit 73a
for receiving signals from the operation button switch means 70,
the dividing circuit 15b, and the confidential information control

26 circuit 72, and a data bankdriving circuit 73b for receiving signals

from the control circuit 73a and the dividing circuit 15b. The

15



10 section 4. O course, the analog and digital display sections
may both be displayed at the sane tine. In the above, the

di splay section with a closed shutter wll display a mrror-1like
surface when a reflection tépe g}gl arizer_is 5 used for ,the,l owner

pol ari F&@WiAdoR1ERSTOYH A nkgdigpippdevice 74, ppdsBninadudesini que
overal | appearance_of the watch. Al so, besides the total shielding of
ei t her & Hddtamegudatdngi sartienptby section 4, 5, as nentioned above,
only a part of the nunbers appearing in the digital display section 5
may be shi elRg&@risyngibo Ea:pﬂ)r@prOB@@&’ylmCﬁqryﬁﬁgatlh@nlédhtﬁnﬂaYpW@glab@wi th
the shutter open/ cl ose control circuit 20a. ‘ Fig. 4 is a plan
vi ew sldesiorgbedar i A% vehan dgc &idi-ng (a0, at tee chigplay igresualéy shdwrli nent
of the present invention. Fig. 5is a cross sectional view show ng
maj 6r direnere stbfiet Hésphayhsettioy. 64. FiBy opexratdng thechemarandwyst em
di agram for the display showmn in Fig. 4. Referring to Fig. 4, a
wr i st watteddr igtrallagperalt s butsentdpntBe button switwilmeansr 20 iisncausedn 33, a
start/stop operation button 34, a

to output a signal into the control circuit 73a. Thecontrol circuit

73a then outputs a signal to the data bank driving circuit 73b for

the light modulating section 44 on the search display section 68

10 side to open the shutter, in response to which that shutter which

is shielding the search display section 68 is opened.

Here, by operating the search scrolling buttons 64,65, a
desired name, e.g., “LIZ”, is selected and displayed on the search
display section 68 via the operation button switch means 70. The

15 confidential information display section 69 is kept shielded while
searching, presentingmirror-like appearance, until #LIZ" is found.
Telephone numbers corresponding to respective names cannot be seen

by others.

When the search is completed, pressing the secret display

20 operation button 66 will cause the switch 71 to operate, and the
shutter which is shielding the confidential information display
section 69 is opened via the data bank control means 73 under control
by the confidential information control circuit 72. This allows
the user to read the telephone number for “LIZ"”. To finish the
256 display, the buttons 66 and 63 are operated to shield the

confidential information display section 69 and the search display
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reset operation button 35, and a split operation button 36. The
di splay section 32 includes a tine display section 37 for displaying 20 a
time of day, a chronological display section 38, and a

chronol ogical split display section 39. Fig. 5is a cross _

sect i orffiCtdiofy68m EASRLABLY ALY nate haye Fhgh agaimangfend aigworréike
function. Fram ng 40 of the watch holds a gl ass sheet 40a and a rear
cap 40pPPRAEadiCEpl ay section 32, conprising liquid crystal 25 cells 41,
Is driven for display by a signal supplied via a conductive rubber 42
fromthe ci ritig.t9 dshsplanev s shoviteaiwigidtwahathacédrding to a fourth

11 enbodi nent, the liquid crystal cell 41 serves also as a

| i ght prefemvhd atnibudimeeatt omf 48heoprrkaenti dpivenptignandFagshildl disiga
function can both be attained using only a single liquid crystal cell
| ayér . schemafpecsystem Qyagrhe foel theldispl &pimg shbenliinghig nmddulmpanalsecti on
5 44 such that the whole digit pattern in the area shown encl osed by

t he br akigth humbered degcribad thétedh spbashaaginrrigl €¢b) pdss disposed
under a liquid crystal cell as a light modulating section 86
according to a preferred embodiment other than lthis embodiment.
Fig. 9(b) is a top view of a number panel as mentioned above. The
10 number panel 83 includes an hour number section 84 and a minute
number section 85, wherein numbers 1 and 2 and the numbers 0 through
5 .are printed in the tens columns of the hour number section 84
and the minute number section 85, respectively, and the numbers
0 through 9 are printed in the unit columns of the hour number section

15 84 and the minute number section 85.
Fig. 9(c) is a top view of a light modulating section. The
light moduléting section 86 comprises two and ten hour windows 87
for the tens and unit columns, respectively, and six and ten minute
windows 88 for the tens and unit columns, respectively,

20 corresponding to the respective numbers on the number panel 83.

These windows can be opened/closed. In addition, a colon display

section 89 for indicating seconds is formed between the hour windows
87 and the minute windows 88. Fig. 9(a) is a plan view showing a
wristwatch. In the wristwatch 81, the number panel 83 of Fig. 8(b)
25 and the light modulating section 86 of Fig. 9(c) are arranged one

on the other in this order on the rear cap between the glass sheet
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patterns of the liquid crystal cell) is turned off (no applied vol t age
state). Wth the above configuration, a shielded display ~state can be
attained using a single liquid crystal layer. 10 The light

nodul ati ng section 44 has a function for varying an optical axis of
the |i ghRdhEhe neeaht@@ed from the gl ass 40a side, and a structure
conprising an upper polarizer 45 and a | ower pol arizer 46. At |east
one of the uPb®r aAd iswer swilematier ssyStem cird@itorfom sésiving efthection
type pol ari zer. In the exanple 15 illustrating the present enbodinent,

t he | ovieriglwatdly 81 .46Respective meaiseupitn thepinpotmat ven geespltdpnshown
in a display region in the light nodul ati ng section 44 is shielded

Wi th nomeams sde iapplived in the drtikéndi opéryt sageerireepents ool iud ean, and
di spl ay, such as | etters or nunbers, can be seen with voltage applied

to the Higpldy amD widgnelierdforie ade pabbeliBedSagaPiiliesd, t he shagwent
el ectrode becones transm ssi ve. Fig. 6 minly shows a

~Circui tegntstoliciedrns Qplconplicesnat BRutter P&sAMosuTRAIUFIN cithait
reference signal generation neans 15, conprising the tinme reference

sour ce dbafandrddedivding @i 8dgaklCirbm ERe LDPfolRit BP Yederat ibhakhehfist he
enbodi nent illustrated by Fig. 3. An information generation neans 47,
havi ng 4Bceined shatgeal af{®iMg circuit 92 for receiving a signal from
the shutter open/close control circuit 91 and the dividing circuit
10 15b.
Operation according to the fourth preferred embodiment will
be described using an example when the current time, measured by
the information generation means 47, is fifteen twenty-seven.
With respect to that time, the shutter open/close control circuit
15 91 controls the shutter control means 92 such that the shutter device
86, or a light modulating section, opens windows corresponding to
1" for the tenth column and “5” for the unit column of the hour
window 87 and those corresponding to #2” for the tenth column and
#7" for the unit column of the minute window 88. |
20 The colon. display 89 formed on the light modulating section
86 blinks to indicate seconds. With the above arrangement, the
numbers printed on the number panel 83, or an hour minute printed
panel, can be seen through the respective windows open on the shutter
 device 86, and seconds can be known from the blinking colons. That

26 is, the user can know the time as fifteen twenty-seven, as shown

in the wristwatch 81 of Fig. 9(a). Here, second intervals are known
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12 the dividing circuit 15b, outputs a signal to a tinme display
driving means 48, which in turn outputs a signal to the tine display
section 38, which then displays a tine. An operation button
switch nmeans 49 Oé)lerat es cojointly with 5 the respective buttons
ment i or®&t maange ofaid filashsiay eeleny for chronol ogi cal function
di splay. A chronol ogi cal display control means 50 conprises a control
circuit 50a Fig. ridcdisvian@plaingmakey showing a wiistomhich iageordingntowdt ch
means 49 and the dividing circuit 15b, and a function display driving
ci rcui t£50th f prefereredi ngmbodimest ©F thempresemint ioventionit 50heand t he
dividing circuit 15b. The drawi ng al so shows a function display
devi ce vlistwatadh i19dl ofeBig. 11 aalyi bétachicavest usdgngextdimpléy section
Operation of this device will next be described referring to Fig. 6.
Opersat i DOR @f,t bertexamplispltay Fhgiidreryétaildeels lalyersaneThdd isgsthhat
whi ch has al ready been described in regards to Fig. 3, and w Il thus
not be @asey 1higuidoctystel ecllinfipded uspetat indioaté the time by means

of a hand pattern 103, while the lower liquid crystal cell may be

used to indicate the time or a time period by means of a number

display section 104, In this embodiment, a chronological time is

10 indicated using the number display section 104.

As shown in Fig. l1(a), when the chronological function is
not used, the number display 104 is shielded, similar to the second
preferred embodiment, presenting mirror-like appearance using a
reflection type polarizer employed for a light modulation section.

15 In a chronological display state, as shown in Fig. 11(b), a split
time is also displayed. When the split time is not displayed, the
chronological display section 104a alone is shown with the split
display section 104b being shielded, similar to the second preferred
embodiment.

20 As an alternative of the embodiment of Fig. 11 (though not
shown), when the hand pattern 103 overlaps the number display
section 104 being 1lit, the minute pattern 103b, which overlaps the
number display section 104, may be shielded while the hour pattern
103a alone is lit. The hour pattern 103a, or other display, can

25 be similarly shielded, when it overlaps the number display section

104. One alternative of the fifth preferred embodiment may be a
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function display device 51 side will next be descri bed. The tinme
di splay section 37 is continuously active and di spl ays t he present
time of day, such as ten twenty-six and twenty-three 20 seconds as shown
in the figure. For a user usually wsh to view only the time of day,
t he chr eeglbdgiatibondiaptayhichthasnh@8r and nimmte handshoSranadgicdisphay i

di splay section 39 are shielded by the Iight nodul ating section
(descri baxsteader ] ther kswntndgrinutia pattéris 103a, HAH afd ipsidboystah Fig.
4(a). 25 In order to use a chronol ogi cal function, the node

oper ati alisplay.button 33 is operated for selection of a chronol ogi cal node,
upon 13 whi ch the

control circaerehOapertplibs of Sa dhiaghtt anddid Atimgt sedtion comppisinglra vi ng
circuit 50b instructing it to open the shutter by t he |ightnodul ati ng

sect bon rgf 1@t tiba Poagiréaerdi anl apseeption ty;?]e pSlar ier ) nafid@sponse
to the signal, the shutter which is shielding 5 the chronol ogi cal display
section 13&udld e sitdénCideqn eiigp! 8¢ de¥ce#dbed. With a reflection type
polariéer, a vibration panel (a reflection axis) orthogonal to a
light transmission facilitation axis is a sheet for 1ight reflection.
With an absorption type polarizer, a vibration panel (an absorption
10 axis) orthogonal to a light transmission facilitation axis is a
sheet for light absorption. Therefore, when reflective and
absorptive polarizers are arranged above and below the 1light
modulating section comprising liquid crystal cell, a ratio between
the transmission and reflection rates can be varied by rotating
15 the light axis of the light having entered from the outside into
the liquid crystal cell.
DBEF (trademark) optical film manufacture by Sumitomo 3M is

one commercially available material suitable for a reflection type

polarizer. A combination of a metal grid type polarizer (a metal
20 grid of 0.2 um pitch formed on a glass sheet), liquid crystal, and

a phase difference panel can also realize such a panel.

That is, when the respective polarizers are arranged such that
their transmission facilitation axes are set orthogonal to each
other (in other words, the reflection axis of the reflection type

256 polarizer and the absorption axis of the absorption type polarizer

are set orthogonal to each other), the light having entered the
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51 is opened, upon which the watch is placed in a chronol ogi cal
function awaiting state. At the sane tinme, the control circuit 50a

receives a signal fromthe dividing circuit 15b. A value such as 0:0:0
i's disp]ayed on_the chronol ogi cal display section 38. 10 - Wen the
start/ st¥hogreditianingit oL N |15 trefl qstteskepresentingspl mgtafl-like
chronol ogical is begun through operation of the operation button

swi t ch ReBkrctUemfainfacehr onol ogi cal display control means 50. In
order to also display a split tine in the |apse of a pr edet er m ned
time after tOne Wreaother diandl, ayhag bhet teandmisdiomdargilddlattiomeaxebe split
operation button 36 should be operated. Ther eupon, the shutter by the
| i ght retidhet reflesctiontypé, andiablsorptioni syphipelldirigerbeaarshaeprahggical
split display section 39, is opened, and a split tinme is then

di sl ayiniparallel to &deim atiersplintother wiiriyl, ayhdi sephssy sorafaixds eper ati on
of the 20 split operation button 36 or because a predetermned tinme set on
a tinerthmsrefbeetion heypér pobhegrenl aafl ithedisforptioet ifis3%F Sthe

agai n shi el ded through operation of the chronol ogi cal display control
neans Sbdorpeinn tgpel ptasizdnede vbt! £n tgaraaneaneb aidilother) ,dtBe! ay
section 38 renmai ns show ng an el apsed tinme, as shown in 25 Fig. 4(b). Wen

the chrinigitogihaatinigineniteredi sphay DEgEMddulating OB@eL iBACCHEISYs
pressing the node operation button 33 will cause
therethrough.
10 This will be described in further detail referring to Fig.
12,
Fig. 12 is a cross sectional view showing an LCD device using
a reflection type polarizer.
A typica]: polarizer 221 (hereinafter referred to as a normal
15 polarizer) has a transmission axis in the direction 221a. Liquid
crystal molecules 222a are arranged spirally in the liquid crystal
cell, as shown in Fig. 12.
When a voltage is applied, the liquid crystal molecules 222a
of the liquid crystal cell 222 change their vertical orientation.
20 A reflection type polarizer 223 has a transmission axis 223a
and a reflection axis 223b.
A blue reflection panel 224 reflects received light with a
blue wavelength.
In a normal state as shown in Fig. 12, when light enters the
25 polarizer 221 from thereabove, only the portion thereof in the

direction of the transmission axis 221a reaches the liquid crystal
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14 the chronol ogi cal display section 38 to be shielded, which in
turn presents mrror-1|ike appearance. Fig. 7 is a plan view
showi ng a wistwatch according toathird preferred enbodi nent of the
present invention. Fig. 8is a 5 schematic systemdiagramfor _the

di spl ay¢ell 2@8wwibh kg rest hreing absorbed hat the Wé’éfmélcp%éréé@é i28d -wi t h
mej or elenents simlar to that showmn in Fig. 5, that is, including a
singl e | i quitheljghslhasing reachedybe 1iguig crysrbrelam 24 dagiodajed; spl ay
of data bank as confidential information. The wistwatch 61 conprises
a di spl by 90l6egzeesilpn th2, 1iquidorystah netedcwled 233er before maacking3, a
search up-rolling button 64, a search down-rolling button 65, and a
secret the refbeteiompeypd ipmrlanitzean2@8.. The di splay section 62 includes a
search di splay section 68 and a confidential information display
sectj on 69 aenwild reslectior Wiggppayasteer @2} 7as tite directkeheot ithg t o
Fig. 8, tinme displaying operation is the sane
reflection axis 223b thereof is coincided with that of the received
light, the received light is reflected. and reaches the liquid
crystal cell 222.
The liquid crystal molecules 222a of the liquid crystal cell
10 222 again rotates the light by 90 degrees, so that the rotated light
reaches the normal polarizer 221 in the same direction as that of
transmission axis 22l1a of the normal polarizer 221.
As a result, the received light is reflected intact, which
causes the entire liquid crystal device to have a mirror-like
15 (hereinafter referred to as metal-like)appearance when viewed from
thereabove.
However, when a voltage is applied to the liquid crystal cell
222, the liquid crystal molecule 222a of the liquid crystal cell
222 rise vertically. Therefore, the light having entered via the
20 upper surface of the device proceeds through the normal polarizer
221 only in the direction of the transmission axis 22la, reaching
intact the reflection type polarizer 223. The reached light
further proceeds through the reflection type polarizer 223 as it
directs in the same direction as that of the transmission axis 223a

25 of the reflection type polarizer 223 until it reaches the blue

reflection panel 224 and is then reflected as blue light.

22



as that which has been described referring to Fig. 7, and is not

descri bed again here. Anoperation button switch nmeans 70 controls
operations of the respective buttons 63, 64, 65. A secret display
operation switch nmeans 71 controls operation of the secret display 20
oper ati on buThernréflectiénd hiivegdldghtl procéeds intemif tientighl the liquid

i nformation control circuit 72. A data bank control neans 73
conpri sesyatabntedbl 222camd 8sn the dadramieseai 2i2dg signals fromthe
operation button switch neans 70, the dividing circuit 15b, and the

confidenti al Theteforé| otheohigint aptears bdwiel iA2thdsdcasdata bank driving
circuit 73b for receiving signals fromthe control circuit 73a and the

di viding cireHat ihbwhdhahe time is displayed using the above LCD devikfe,
drawi ng al so shows a data bank di splay device 74, which includes a

l'i ghg nﬁdmﬁrathégbﬁﬁéklpélrﬂs‘l in Fig. 14 aggfe@ﬁ:r bmﬂer, OwktH - othePddiidn for
data bank display w | descri be As shown in Fig. 7(a), tine

f“h Zplngﬁggﬁgﬁgnaél yaﬁe@ﬁﬂs a® wetlltie thdepsbrptAnderdd Hpgear mdtLperating
like.

A sixth preferred embodiment of the present invention will
be described, referring to Fig. 13, wherein the present invention

10 is realized in the form of an electronic watch with LCD display.

The drawing shows an oscillation circuit 301 for outputting
a reference signal, a dividing circuit 302 for dividing a reference
signal, a time signal preparation circuit 303 for outputting a time
signal, a driving circuit 304 for driving a liquid crystal device,

15 and a liquid crystal device 305 for showing a time.

The drawing additionally shows an external switch 306 and a
control circuit 307 for controlling the driving circuit 304 in
response to operation of the external switch 306.

Operation of the sixth preferred embodiment will be described

20 referring to Figs. 13 and 15, using an example wherein the time
of day is twelve thirty-four.

The time signal preparation circuit 303 prepares a time signal
utilizing a dividing signal from the dividing circuit 302, and sends
it to the driving circuit 304. The driving circuit 304 prepares

26 a driving signal for driving a segment, based on the time signal.

However, when the external switch 306 is not operated, the LCD
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retrieval operation button 63, the button swtch neans 70 is caused to
out puta signal intothecontrolcircuit 73a. Thecontrolcircuit 73a then
outputs a signal to the data bank driving circuit 73b for the |ight
nodul ati ng section 44 on the search display section 68 10 side tqQ open
the shudeeice i305 ddspisyst nobhing undar cemtred b ke contyal irebditng the
search di splay section 68 is opened. Here, by operating the

sear ch 3€7oéd i axg nntt tangyetierdde any drisésgredignabe, e.g., "LIZ", is

sel ected and di splayed on the search di splay section 68 via the
operation burkiereford chtireacp devikie 305 cadriiuasilyalappeassnaetod-di spl ay
section 69 is kept shielded while searching, presenting mrror-1like
appear angre. until "LIZ" is found. Tel ephone nunbers corresponding to
respective names cannot be seen by ot hers. When the search

i s gpnpl et edyeps eSery tHe WRAT eiistiesptoykndd aopimetdmh dpextades6Ehwi | |
cause the switch 71 to operate, and the shutter which is shielding the

confi degktabni DfRFRIH 806(i €% @bntrol 6¢etudn 1Y cenopehsdtive alrtilve ndat a
bank control nmeans 73 under control by the confidential information

control o eEaiE 1302 solisS tal Yarsdate thdGdyaRintiso3nead3dde delstmwandnnunber
for "LIZ". To finish the 25 display, the buttons 66 and 63 are operated
to shle#ggghgs_
Therefore, a voltage is resultantly applied to the segments
10 341, 342, as shown in Fig. 15(b), which thereupon turn appear blue.
After 0.25 seconds, the control circuit 307 validates the
segments 343, 344, 345. However, as the driving circuit 304
supplies a driving signal only to the segment 344, the segment 344
alone becomes blue with the other two remaining in metal-like
15 appearance, as shown in Fig. 15 (c).
After another 0.25 seconds, the control circuit 307 validates
the segments 346, 347. However, as the driving circuit 304 supplies
a driving signal only to the segment 346, the segment 346 alone
becomes blue with the other two remaining in metal-like appearance,
20 as shown in Fig. 15(d).
In this manner, numerals for time indication are gradually
displayed from the smallest time unit as if a metal-like shutter
were gradually opened, revealing the underlying numbers for time.
After the elapse of a predetermined time (e}g., 10 seconds) after
25 all required segments for the time indication have been displayed,

the control circuit 307 controls the driving circuit 304 so as to
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confidential information display section 69 and the search display

16 section 68, respectively, to have them agai n present
mrror-1like appear ance. Fig. 9 is a plan view showing a

wri stwat ch according to a fourth preferred enbodi ment of the present

i nvent i 680PFPUtPubting of & driyiagasignal steamtdiadgiths dbep1ay BREHINS i ng
showmn in Fig. 9. A panel w th nunbered descri bed thereon, as shown in
Fig. 9(Bp itesotdiigpnsbdmetal-Liklerappaarfnce.crystal cell as a |ight

nodul ati ng section 86 according to a preferred enbodi ment other than
thi s enbodi nBnseventh pEieferded) embodinernt wifebhefpresentbénveahidbnasill
nment i oned above. The 10 nunber panel 83 includes an hour nunber section 84
and a nmbeutiescribedurbfersengiom Bbgs Wiy @md dénbers 1 and 2 and the

nunbers O through 5 are printed in the tens colums of the hour nunber
sectbon 84 A cisoditlslothdiagramdEorseise iLgD 83 ectenpdct wattl, imnche he
nunber s O through 9 are printed in the unit colums of the hour nunber

sect i onsetentfidpaadethed nemibdEimendels et isame8is that referred to in
- the sixth preferred embodiment, or that shown in Fig. 13.

The watch in the seventh preferred embodiment usually remains
as in the sixth preferred embodiment.

10 When the external switch 306 is once activated for time display,
the control circuit 307 validates the upper half of the segments,
those above the broken line in Fig. 16(a), whereby the LCD device
305 appears as is shown in Fig. 16(b). Subsequently, the control
circuit 307 invalidates the upper half of the segments in Fig. 16

15 (a), and simultaneously validates the lower half thereof, whereby
the LCD device 305 appears as is shown in Fig. 16 (c).

The above operation is carried out periodically as
predetermined, which enables time displaying in a manner similar
to that by a rotary-type display device, such as a display board

20 - installed in an airport or the like. After a predetermined time
(e.g., five seconds), the upper and lower segments are both
validated to indicate the time.

After a further predetermined time (e.g., ten seconds), the
control circuit 307 controls the driving circuit 304 so as to stop

26 outputting of a driving signal. Thereupon, the watch returns to

present its original metal-like appearance.
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Fig. 9(c) is a top viewof a light nodul ating section. The l'i ght

nodul ating section 86 conprises two and ten hour w ndows 87 for the
tens and unit colums, respectively, and six and ten m nute wi ndows 88
for the tens and unit colums, respectively, 20 corresponding to the
respective rimiséiosldnbemotedritdatphhelpdsient inveatdoni HeigweE: danibed
opened/cl osed. In addition, a colon display section 89 for indicating
secondstoé $hecabmee Heswoedbetiimeventth prafiersed embgdimentt heh dilsplayinadowns

88. Fig. 9(a) is a plan view showi ng a wistwatch. In the wistwatch
81, themanérers eilelr &b afhdti Fo(D)rot2fry-aiyet lddspilglyt dewdakacangbsect i on
86 of Fig. 9(c) are arranged one on the other in this order on the

rear cagchBdv&Etlivugl apdiFieation in which a period of time for the 17
and the rear cap. Fig. 10 is a schematic systemcircuit for

dri g NGuphér and 10kt ¥agnénSs tRBIAAR! Ly Sseteansbepytadididy medureti.on
generation means 47 involved in the driving operation correspond to
those in A modified seventh preferred embodiment in which a blinking
frequency for the display device is gradually lowered will be
- described as an eighth preferred embodiment with reference to Figs.
17 and 18.

10 Fig. 17 is a circuitry block diagram showing the eighth
preferred embodiment with detailed description of the control
circuit 307 and the driving circuit 304 of Fig. 13.

Selectors 701, 702 selectively output either of input A or
B based on a signal supplied to the C terminal.

15 Respective timers 703 through 706 continually output an
H-level signal during a period from turning-on of the external
switch 306 to the lapse of a predetermined time. Inthis embodiment,
the predetermined time is set at 15 seconds, 25 seconds, 30 seconds,
and 60 seconds for the timers A, B, C, and D, respectively.

20 The drawing shows AND gates 707 to 710 and inverters 711 to
713.

An upper segment driving circuit 741 drives the respective
segments above the line 451 inFig. 16, while a lower segment driving
circuit 742 drives the respective segments therebelow.

25 Operation of this embodiment will be described referring to

Figs. 17, 18. Fig. 18 is a time chart indicative of driving signals
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5 Fig. 8 and wll therefore not described again here. A shutter

control neans 90 conprises a shutter open/close control circuit 91
for receiving a signal fromthe information generation nmeans 47, and
a shutter_driving circuit 92 for receiving a _signal from t he shutter

open/ cl 84& cBht r HhiSh AxQ te) bengutpet dixemithe Songged cipcuifp307 to
Operation according to the fourth preferred enbodi ment w | be

descri béBeudriying eieepit 3en the current time, neasured by t he
information generation neans 47, is fifteen twenty-seven. Wth respect
to that tineWhehe Jisert wishe o koow dwmitide and perates the expienndls t he
shutter control means 92 such that the shutter device 86, or a light
nmodul at Ewgteb@Gtorthebamersi7fdovisragh ¢8pontipny R-devel signalsyr Thustent h
colum and "5" for the unit colum of the hour w ndow 87 and those
cor r@spthdi swlectd2’A 701 sdiecatsnalsignainmfai2l Hz and "oiitpuftsr thae ignal col um
of the m nute wi ndow 88. 20 The colon display 89 fornmed on the |ight
nodul at ingastctborthe sel@ctblri ks Thei seleatersdcdmdEuryy tdutiput salithes
arrangenent, the nunbers printed on the nunber panel 83, or an hour
m nut e pecefiedd 32 Hpaieghalcintbet seas theouphetdd055s[F06t also wutgmts open
on the shutter devi ce 86, and seconds can be known fromthe blinking
col ons. H¥betel 25ignals | theusentral dhovaibe307 oatpathi 4t beindg veingnalseven,
as shown
871, 872, as shown in Fig. 18, to the driving circuit 304. As the
10 segment driving circuits 741, 742 drive segments only while they
receive an H-level driving signals 871, S72, the upper and lower
segments are alternatingly driven. Note that those segments which
are then driven are only those effective for time indication.
After a set period, such as fifteen seconds, the timer A 703
15 expires and the output therefrom becomes L-~level. Then, the
selector A701 outputs a signal of 16 Hz. As the other timers B,
C, D704, 705, 706 continue to output “H” level signals, the control
circuit 307 outputs a 16 Hz signal, as indicated after the 15-
second line in Fig. 18. Therefore, the respective segments in the
20 display device are alternatingly driven in a 16Hz cycle.
In a further ten seconds, the timer B 704 expires and
outputs an L-level signal. Accordingly, the respective segments
in the display device are alternatingly driven in a 16 Hz cycle.
Inastill further five seconds, timer C 705 expires and outputs
25 an L-level signal. Accordingly, the AND gates 707, 708 output an

L-level signal. Therefore, the control circuit 307 outputs an
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in the wistwatch 81 of Fig. 9(a). Here, second intervals are known

18 by nmeans of a flashing col on. Fig. 11 is a plan
vi ew showi ng a wistwatch according to a fifth preferred enbodi nent
of the present invention. The wristwatch 101 of Fig. 11 nmay be
achi evel-1level sighablfor dedth appes abd2lower f segmentsplaf ttheo displiay
crystal cell layers. That is, the upper liquid crystal cell may be
used t odeviikreatas shewni aftby tieald-secondf 1andain Figt.t 88 1MBis \sitiatte t he
|l ower liquid crystal cell may be used to indicate the tine or a tine

peri od bymabeednafixtysebends untidi spheyissgefoorthEddimén Dt W6, emfddrment ,
chronol ogical tine is 10 indicated using the nunmber display section 104.
As showanéothér Ehild(y)secends ,t betpht aplodrdelingustgnah is suspended,used,
t he nunber display 104 is shielded, simlar to the second preferred

enbogli NnBRd , tRé ESESH 1A davilcy thdee ratpeasaneethei igitial stdwd] ection type

pol ari zer enployed for a |ight nodul ati on secti on.

10

156

20

25

In the above, a not-limiting preferred embodiment has been
described in which a driving cycle for the display device becomes
gradually longer. Alternatively, various other modification c¢an
be made to a cycle by providing a larger number of timers, selectors,
and so on. Changing a time to set on the respective timers may also
effective to add more variation in a displaying manner.

The present invention is also not limited to the structure
shown in Fig. 16 (a), in which the central segments in contact with
the broken line 451 are grouped into the lower segment group. These
segments may be grouped into the upper segment group,- or may be
operated all the time as long as a driving signal is output from
the driving circuit 304.

Further, differing from the above, in which all segments are
turned off immediately after all segments are 1lit, the frequency
may be gradually increased to thereby turn off all segments. In
addition, a frequency (cycle) variation pattern for lighting can
be freely changed. Still further, segments may be divided not only
into upper and lower groups, but also to right and left groups,
or even into more than two groups. In this case, the respective
groups may be sequentially driven.

The present invention is not limited to an arrangement for
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15 In a chronol ogi cal display state, as shown in Fig. 11(b), a split
time is also displayed. Wien the split tine is not displayed, the
chronol ogi cal display section 104a alone is shown with the split
di spl ay section 104b bei ng shielded, simlar to the second preferred
enbodi FE#Playipg hoursandminytes snlye af imcdesmpideddn shersixtha
(t hough not shown), when the hand pattern 103 overlaps the nunber
di spl apeventhgeard @ighth peeferred embpdinpptise fuimidar gogbrolvsaghbever | aps
t he nunber display section 104, may be shielded while the hour pattern
103a alappd ied also Thedimpiaiping eny i0farmation ethett dhaaytiven seshbe .
simlarly shielded, when it overl aps the nunber display section 104.
One al tasr sacondsofantihdateéth preferred enbodi nrent may be a
19 conbi nati on wat ch whi ch has hour and m nute hands of anal og
di spl ay, The peessenk ahveheibnurs motd 1dmbtied twea bduesraflzsst idiBpanél | i qui d
crystal di spl ay. Here, operation of a |ight nodul ating
secti orascshpwn SimBiq. 12, and a reflection type polarizer may be disposed
on the upper surface of the liquid crystal cell.
Differing from the sixth, seventh, and eighth preferred
embodiment, in which any not-driven segments and background 200
10 are arranged to present metal-like appearance in contrast to the
driven segments, an opposite manner of displaying may also be
achievable by rotating the positional relationship between the
polarizer 221 and the reflection type polarizer 223 by 90 degrees
from that is shown in Fig. 12 (i.e., by setting the transmission
15 axis 221la of the normal polarizer 221 and the reflection axis 223b
of the reflection type polarizer 223 in parallel to each other).
An emission element such as an EL panel may be employed rather
than reflection panel described above. With this arrangement,
the emission element is driven in conjunction with a switch for
20 retrieving time information or the like, which is also effective
to suppress a power consumption increase.
Instead of using a switch to retrieve time information, as
in the above, a switch may be used to activate other functions (e.g.,
an alarmtime, or the 1ike) while the time is continuously displayed.
25 Though the sixth, seventh, and eighth preferred embodiments

were described using examples wherein liquid crystal cell segments
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5 reflection type polarizer, an absorption type polarizer, and a

liquid crystal cell wll be described. Wth a reflection type

pol ari zer, a vibration panel (a reflection axis) orthogonal to a | i ght
transm ssion facilitation axis is a sheet for light reflection. | Wth
an absoWpresrarrllrd forzbime dispkait sAnpaas|disml ashsanpbe Arhigyedixi s)
orthogonal to a light transnission facilitation axis is a . Sheet for

| i ght aWdthppremisionhefefordedigadiedr dfilgwddi waystal cellgifogr slisplay

pol ari zers are arranged above and bel ow the |i ght nmodul ating section
conpri sehgeldingd crystal cell, a ratio between the transm ssion and

reflection rates can be varied by rotating 15 the light axis of the |ight
havi ng ent er #d themhdwe dessriptiobp an eleclieohiqurattch ydisahisedlds an

DBEF (trademark) optical filmmanufacture by Sumtono 3Mis one
comm®r ceahkinpleveai| ablpepmber partabileablectponic réévbedi orHdwgwer, the

pol arizer. A conbination of a nmetal grid type polarizer (a netal 20 grid
of 0.2 peesgntpiinventdonedsomet gl hestedetsd ) anl ieecdronyet alatcandand a

phase difference panel can also realize such a panel. That is,
when t hebvespelyimey (e applded abevariongethsichevhiobs withtidigiplays,
transm ssion facilitation axes are set orthogonal to each other (in

ot her weudh,as hgagelrsgcélemtronc ahtebooke! | fald deviypee, calculators,
portable telephones, and on the like, without departing from the

10 scope of the present invention.

Industrial Applicability
As described above, the present invention is applicable to
any electronic devices having a display, such as a wristwatch, pager,
15 electronic datebook, portable telephone, or any other compact

information device,

30



25 polarizer and the absorption axis of the absorption type polarizer

are set orthogonal to each other), the light having entered the

20 | i ght nodul ating section is reflected, presenting a

metal -1i ke refl ection surface. On the other hand, when the
transm ssion facilitati on axW8AT IS QRAIMED rE¥¥d ecti on type and absorption
type pol arizers are arranged 5 in parallel to each other (in other

words, the reflection axis of the reflection type polarizer and the
absorption axis of the absorption type polarizer are set in parallel

t o eachl ot hen) eleberonic deygite haviing antispdayt hectightfamdikpilapgngect i on
passes t heret hrough. 10 This will be described in further

det ai | irefermatnigrn,0 Fig. 12. Fig. 12 is a cross sectional

vi ew showi ng an LCD devi ce using a reflection type polari zer.

A typi cal poltssdedar 221 (hereinafter referred to as a nornmal
the display section has a 1ight modulating section for varying
a light axis of a transmitting light,

wherein a portion of the display section can be shielded.

10 2. An electronic device having a display section according to
claim 1, wherein
the display section comprises hand display and digital
display sections and the light modulating section is disposed
tﬁereabove,
15 whereby a portion of the hand display section or the digital

display section can be shielded.

3. An electronic device having a display section according to
claim 1, wherein

20 the display section comprises a digital display section having

a plurality of display arrays, and is provided with the light

modulating section for varying a 1ight axis of a transmitting 1ight,

whereby at least one of the plurality of display arrays can

be shielded.

4. An electronic device having a display section according to

31

AN R



15 polarizer) has a transmssion axis in the direction 221a. Liquid
crystal nolecules 222a are arranged spirally in the liquid crystal

cell, as shown in Fig. 12. When a voltage is applied, the liquid
crystal nolecul es 222a of the liquid crystal cell 222 change their
verti catlaimn eiv athierrein 20 A reflection type polarizer 223 has a
transm ssion axis 223a and a reflection axis 223b. A bl ue

reflection peamebfade pkitrabity péckispdayl agpaysiisia time display sgekdoangt h.
In a normal state as shown in Fig. 12, when light enters the 25 polarizer
221 fr oand helree althee, ofntlye tglainadrittiyooft dibspbdy iarralye is a tlime@erdoedof the
transm ssion axis 22la reaches the |iquid crystal

21 display csédt itd?, subt hast ddspdayihgi ohrabsgrdpsh, bhhe Heimeo peadiod

pol ari zer 221. The I'ight having reached the liquid crystal cell
222 §s aospley sectidy K¥inmewapadblley ofhbelingustielgedal nol ecul es 222a

bef ore reaching the reflection type polarizer 223.

5. An electronic device having a display section according to
.claim 3, wherein

one of the plurality of display arrays is a time display section

10 and the other of the plurality of display arrays is an information

display section for displaying information such as a telephone

number, the information display section being capable of being

shielded.

15 6. An electronic device having a display section according to
claim 5, wherein
the information display section has a secret display section

subject to control for shielding by secret control means.

20 7. An electronic device having a display section according to
claim 1, wherein
the display section comprises a digital display section havi_ng
a plurality of stacked display sections, and is provided with a
light modulating section for varying a light axis of a transmitting
25 1light,

whereby a pattern on one of the plurality of stacked display
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5 In the reflection type polarizer 223, as the direction of the
reflection axis 223b thereof is coincided with that of the received

light, the received light is reflected and reaches the |iquid crystal
cell 222. The liquid crystal nolecules 222a of the liquid crysta
cell IdeddAdnzsgeian rbeaskiselded!li ght by 90 degrees, so that the rotated

| i ght reaches the nornmal polarizer 221 in the sane direction as that
of transm ssion axis 22l1a of the normal polarizer 221. As a
result, the received light is reflected intact, which causes the
entire gj quizh @lyetabndevidevite haveng aridispldy lsectlibn @kepediaft to
referred to as netal -like) appearance when viewed from t her eabove.
Howevergl yien A wheldedse is applied to the liquid crystal cell 222, the
liquid crystal nolecule 222a of the liquid crystal cell 222 ri se

vertgical ly. ehherdispnay sketioahhabayi ponedl eyebfvicisilay 20awppeersyrface
of the device proceeds through the normal polarizer 221 only in the

di recti o Rfadhde al AARSEE SH 28t A%ES 223YMbol§36RE D on, andtidChrbieded
reflection ti%ngolarize? 223. The regghed l'i ght " further pr oceeds

thrOUghtﬁéFea[}ﬂ;\)éth;'ceoﬂibﬁ’eem@@ﬁPéﬁfrﬁf s&e3idh Fbr varyild ecliSght hligessame

direction as that of thé transm ssion axis 223a
of a transmitting light,

whereby at least one of the plurality of display characters

10 is able to be shielded.

9. An electronic device having a display section according to
any one of claims 1, 2, 3, 7 and 8, further including a reflection
type polarizer arranged above or below the 1ight modulating section.
15
10. An electronic device having a display section according to
claim 1, in the form of a liquid crystal display type electronic
watch having information preparation means for preparing time
information or the like, an LCD device for displaying the time
20 information or the like, and driving means for driving the LCD
device,
wherein
the LCD device has at least one reflection type polarizer,
and
25 either a segment being driven by the driving means or a segment

being not driven by the driving means presents metal-like appearance,
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25 of the reflection type polarizer 223 until it reaches the blue
reflection panel 224 and is then reflected as blue |ight.

22 The refl ected blue |ight proceeds intact through the
liquid crystal cell 222 and then the pol arizer 221. _

Ther ef drhe segmentghiconstddnt inguehenLChi disphay . That is, when the
time is displayed using the above LCD devi ce, 5 only the black parts in
Fig. 14 appear blue, with other segnent el ectrode patterns as well as
t he background 200 appear netal - l'i ke. A sixth preferred

enbodi et @¥n teiechrendet demiest haningla displdye siratiombedcoirdiag’ £8g to
Fig. 13, wherein the present invention 10 is realized in the formof an

el ect r arliimade hwhérteha lfd3 b S UIRYLCD section hdVEnghavéSgn&oWsspBsed
oscillation circuit 301 for outputting a reference signal, a dividing

ci rui tthxkiroprdisentisnpietaleliekengppearanségnal , a tine signal preparation
circuit 303 for outputting a tine

12. BAn electronic device having a display section according to

claim 10, where a part of the liquid crystal display section having

no segment disposed therein is transmissive.

10
13. An electronic device having a display section according to
claim 11 or 12, further comprising a control circuit for controlling
the driving circuit, based on operation of an external switch, such
that the LCD device displays the time information or the like.
15

14. BAn electronic device having a display section according to
claim 13, wherein the control circuit controls the driving circuit
such that segments of the liquid crystal display section are
sequentially driven, beginning with an endmost segment of the LCD

20 device.

15. An electronic device having a display section according to
claim 13, wherein the segments of the LCD device are divided into
two or more groups so that the control circuit controls the driving
26 circuit to drive the divided segments sequentially and

periodically.

——
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signal, a driving circuit 304 for driving a liquid crystal device, 15 and

a liquid crystal device 305 for showing a tine. The draw ng
additionally shows an external switch 306 and a control circuit 307
for controlling_the driving circuit 304 in response to operation of

the extidrnaPisFlechronic device havipgratdbiplsy westdion peppefangetio
enbodi nent, wi Il be described 20 referring to Figs. 13 and 15, using an
exampl €& dbn vhereipghe seggenggyof sthewdiCPederiiceare@divided into The
time signal preparation circuit 303 prepares a tinme signal utilizing a
di vi di igiosPgnBere rgrpulRy dingladiggcupper targbowendgeenps, so that thet he
driving circuit 304. The driving circuit 304 prepares 25 a driving signal
for dricontgod cdgemits bapsdoda the dinkeled gregments sequentiellywhrd t he
external switch 306 is not operated, the LCD
23 5 periodicddldiyce 305 di spl ays not hing under control by the control
circuit 307 so as not to generate any driving signal.
17. An electronic device having a display section according to
claim 15 or 16, wherein a switching frequency supplied from the
driving circuit for driving the segments is gradually changed as

10 time passes.

18. An electronic device having a display section according to
claim 17, wherein a switching frequency supplied from the driving
circuit for driving the segments is gradually changed as time passes

‘15 until all segments are driven.

19. An electronic device having a display section according to
claim 17 or 18, wherein the all segments are turned off after being
driven.

20
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Therefore, the LCD device 305 continuously appears netal - like. 5
Here, when the user wi shes to know a tine and operates the ext er nal
switch 306, the control circuit 307 controls the driving circuit 304
so as to validate the segnents 341, 342, as shown in Fig. 15.
Therefore, a voltage is resultant |ABSIRACTed to the segnents 10 341, 342
as shown in Fig. 15(b), which thereupon turn appear bl ue. Af ter
0. 25 seconds, the control circuit 307 validates the segnents 343, 344,
345. However, as the driving circuit 304 supplies a driving signal
only to the segmpliay3ddcludes segpimrality of displaye apzeyAessWFu@sn Bh t he
other two remaining in netal-like 15 appearance, as shown in Fig. 15 (c).
After anbhdelishlfy sectids, (3hE, crhronodiogical @DFplay iskatdon (38)the
segnents 346, 347. However, as the driving circuit 304 supplies a
dri\§ ngamd gnehronbyoycahedanahspB4p sadtdone(gd®nt Mbupbener lowelecones
blue with the other two remaining in netal-Ilike appearance, 20 as shown
in Fig.pdbdf)zer is provided thith naringht modelaltingoseritioni hdvdagi en are
graduaJ$y di splayed fromthe smallest tine unit as if a netal-1ike
shutt erreflectfd® @ypduapdbyarippsed, reyedlisplayhenlydethgi ngimeyrbéhe for

time.
chronological display section (38) and the chronological split
display section (39) are shielded by the light modulating section.
10 For chronological display, the chronological display section (38)

is 1it, and the chronological split display (39) is displayed or

shielded as required by a shutter function.
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After the elapse of a predetermined tinme (e.g., 10 seconds) after 25 al

required segnents for the tinme indication have been displ ayed, t he
control circuit 307 controls the driving circuit 304 so as to
24 stop outputting of a driving signal, so that the display
returns toits original netal-like appearance. A seventh
preferred enbodi nent of the present invention wll be descri bed
referring to Figs. 13 and 16. 5 A circuit block diagramfor the LCD
el ectroni c watch iE:igf 1 seventh preferred enbodinent is the sanme as
that referred to i ®* fhe sixth preferred enbodi nent, or that shown in
Fig. 13. The watch in the seventh preferred enbodi nent usually
remai ns as in the sixth preferred enbodi nent. 10 When t he
external switch 306 is onceactivatedfortinedisplay, the control
circuit 307 validates theupper half of t segnents, t hose above the
broken line in Fig. 16(a), whereby the LCD device
A N
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305 appears as is shown in Fig. 16(b). Subsequently, the control
circuit 307 invalidates the upper half of the segnents in Fig. 16 15 (a),

and simul taneously validates the | ower half thereof, whereby the LCD
devi ce 305 appears as is shown in Fig. 16 (c). The above
operation is carried out periodically as predet er mi ned, which enabl es
time displaying in a nmanner simlar to that by a rotary-type display
device, such as a display board 20 installed in an airport or the like.
After a predeterm [ (e.g., five seconds), the upper and | ower
segnents are both v dated to indicate the tine. After a
further predetermned tine (e.g., ten seconds), the control circuit
307 controls the driving circuit 304 so as to stop 25 outputting of a
driving signal. Thereupon, the watch returns to present its original
netal -1i ke appear ance. _ _ _ o 25
It should be noted that the present invention is not limted
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to the above described seventh preferred enbodi nent. A displaying

manner simlar to that for a rotary-type display device can be achi eved
t hrough nodification in which a period of time for the 5 upper and | ower
segnents to blink is set to be gradually reduced. A nodified
seventh preferred enbodi nent in which a blinking frequency for the

di splay device is gradually |owered wll be descri bed as an eighth
preferred enbodi nent with reference to Figs. 17 and 18. 10 Fi g.
17 is a circuitryJF %3agran1shomﬁng the eighth preferred

enbodi rent with d escription of the control circuit 307 and
the driving circuit 304 of Fig. 13. Sel ectors 701, 702

sel ectively output either of input A or B based on a signal supplied
to the Ctermnal. 15 5P crgy§=tiner$§7(dn;nr(ugh 706 continually
out put an H 1 evel ggﬁgﬂl 3§er,bod T\Hnﬁwrl ng-on of the

ext er nal switch 30 | 48 —a predet gd tine. In this
enbodi nment , the pred¢t™? #®hedTARli s set a s¢conds, 25 seconds,
30 seconds, and 60 sec s for e tiners A C and D,

respectively. 20 The {qr aw ng ows AND gatesyff07 to 710 and

I nverters 711 to 713 . upper;aegne driving circuit 741
drives the respective p_
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segnents above the line 451 in Fig. 16, while a | ower segnment driving

circuit 742 drives the respective segnents therebelow 25 QOper ati on
of this enbodinent will be described referring to Figs. 17, 18. Fig.
18 is a time chart indicative of driving signals
26 S71, S72, which are to be output fromthe control circuit 307
to the driving circuit 304. When a user wi shes to know the
ti me and operates ;FEj te naI swi t ch306, thetiners703 through
7060ut put H-| evel si QT 5 the select& A 701 selects a signal of
32 Hz and outputs the S|gnal intact to thé&selector B. The selector B
in turn outputs the received 32 Hz shgnal gt act. the tinmers 705,
706 al so out put H | evel signals, th§§ Q§ circgt 307 outputs
driving signals S71, S72, as omn EicF|g<5 , to he driving circuit
304. As the 10 segrrengﬁrlw ng ci cwt?%l Q dri segnments only
whi | e t hey recei ve=8 H-| evel grzw SSIQIQ s718¥! S72, the upper and
| ower RES 62 §3 95 -
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segnents are alternatingly driven. Note that those segnents which are

then driven are only those effective for tinme indication. After a
set period, such as fifteen seconds, the tiner A 703 15 expires and the
out put therefrom becones L-level. Then, the sel ector A701 outputs a
signal of 16 Hz. As the other tiners B, C, D 704, 705, 706 continue to
output "H' level signals, the control circuit 307 outputs a 16 Hz
signal, as indicated after the 15- second line in Fig. 18. Therefore,
t he respective seﬁgs i} the 20 display device are alternatingly driven
in a 16Hz cycle. . In a further ten seconds, the timer B 704
expires and outputs an L-level signal. Accordingly, the respective
segnent s in the display device are alternatingly driven in a 16 Hz
cycl e. In a still further five seconds, tinmer C 705 expires and
outputs 25 an L-level signal. Accordingly, the AMD gates 707, 708 out put
an L-1evel signal. Therefore, the control cifeuit 307 outputs an
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L-l evel signal for both upper and | ower segnments of the display

devi ce, as shown after the 30-second |line in Fig. 18. This state

remains in sixty seconds until tine is up for the timer D 706. After

anot her thirty seconds, output of a driving signal is suspended, 5 and the

di splay device then returns to the initial state. In the above, a
not-limting preferred enbodi nent has been described in which a
driving cycle for the display device becones gradual 'y | onger.

Al ternatively, varP otﬁgr nodi fication can be made to a cycle by
providing a | arger nﬁG&er f tinmers, selectors, 10 and so on. Changing a
tinme to set on the respective tiners may al so effective to add nore
variation in a displaying manner. Thg es¢nt invention is al so
not limted to the jst {uckgEé shown in Rkl Eig&B4A), in which the
central segnents irf3cg % with the bMkp® %ifié 451 are grouped into
the | ower segnent grodp. &EE¢se 15 segnents mayg® Grlouped into the upper
segnent group, or nay e operated all theY4se—as |ong as a driving

signal is output from
differing fromthe above
i medi ately after al

the driving circuit 304 Furt her,
in which all segnents a

turned of f
gnents are lit, the frequency g% may be gradually

increased to thereby tlgtn ofif all segments. In___ /qu ion, a frequency
(cycle) variation pgtt &HQr |ighting can ! i
- ! %i a3
HEeZEl! I
IESS|! oE
7Y 1288 GZ
|I22S|: ©8
; £zl '
: =1 o>
: . £
—M} | Ra%
M ' TOW
53 |OE |- @
g EE2 | ER T B
\-§H5§§ : Eiéé :
25 lox ||
= 11 0° [
' ) (4+]
AN |
1 Lﬂu%j\%

! ;
== :
=2 | O | !
oL | £2 |
B= |80 ||
(7 gy = O -]
2553: oo | =
m ! *
[ = :
e ’ o |_5
i L ' < |ZE
! (8] 1 \,..ng
Ew. zu" 1 ]—mz
lwim @l - o« ==
v o ExSHw wmSE
™~ '—'II:EO ' - g;
' ww| | =
1 o N om
| t

6/18



be freely changed. Still further, segnments may be divided not only

I nto upper and | ower groups, but also to right and | eft groups, or
even into nore than two groups. In this case, the respective 25 groups may
be sequentially driven. The present invention is not limted to
an arrangenent for 28

di spl aying hours and mnutes only, as is described in the sixth,
seventh, and eighth preferred enbodi ments. simlar control can be

applied also in d| Igy any information ot herzthan time, such as
seconds and dat es. The present |nvent nis not limted to a blue
ref |lection panel as shown in Fig. 13 and efleablon type pol ari zer
may be di sposed on t he upper surfacef5f th qU|d:3rystaI cel
Differing fromthe sixth, seventh, th p a)rred:; enbodinent, in
whi ch any not-driven seggpnts and b @g & 206F 510 a@& arranged to
present metal -like appeagamge i n con@ra@st 2 <
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driven seghents, an opposite manner of displaying may al so be
achi evable by rotating the positional relationship between the

pol ari zer 221 and the reflection type polarizer 223 by 90 degrees from
that is shown in Fig. 12. (i.e., by setting the transmssion 15 axis 22la
of the normal polarizer 221 and the reflection axis 223b of the
reflection type polarizer 223 in parallel to each other). An

enm ssion el enent such as an EL panel may be enployed rather t han
reflection panel bis above. Wth this arrangenent, t he em ssion
el ement is driven nction with a swwtch for 20 retrieving tine

i nformation or the like, which is also effective to suppress a power
consunption increase. | nst ead of u%‘ng ajswitch to retrieve tine
i nf or mati on, as in the above, a switch he|lused to activate other
functions (e . 0. sak=plarmtine, or the phile the tine is

conti nuously d| spba =13 Though t he &IQ% , geventh, and eighth
preferred enbodi m‘a’rﬂ?gg wer e described us xgmphes wherein |iquid
crystal cell segnments 29
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simlar display can be achi eved “mmmuﬁith

provision of a dedicated liquid crystal cell for display shi el di ng.
In the above description, an electronic watch is used as an 5 exanple of a

popul ar portabl e el ectronic device. However, the present invention is
not obviously may be applied to

limted to an el ectronic watch, and
various other devices mﬁth di spl ays, such as pagers, electronic
portabl e tel ephones, and on the

dat ebooks, gane devi calculators
| i ke, w thout depart the 10 scope of the present invention.

| ndustri al Appllcablllt As descri bed above, the present
I nvention is applicable to any el ectronic devices having a display,
E;aelectronic dat ebook, porE&bIe t el ephone,

were controlled for tinme display,

such as a wristwatch, pager,
or any ot her conpact i nfo tion device. >
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) An
i nformati on,

t he display section has a |ight nodul ating

a light axis of a transmtting |ight,

o
0

VWHAT IS CLAI MED | S:
™
®

mherein_
varyi ng
Fig. 10

el ectroni c device having a display section for displaying
section for

wherein a portion of the display section can be shi el ded.

30
5
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10 2. An electronic device having a display section according to

claim1, wherein the display section conprises hand di splay and
di gi tal di splay sections and the |ight nodul ating section is disposed
t her eabove, 15 whereby a portion of the hand display section or the

digital di spl ay section can be shi el ded. 3. An el ectronic
devi ce having a display section according to claiml1, wherein 20
the display section conprises a digital display section having a
plurality of disp arr and is provided with the |ight nodul ati ng
section for varyi éahlg thaxis of a transmtting light, wher eby
at | east one of the urality of display arrays can be shielded. 25
4, An el ectronic device having a display section according to
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claim 3, wherein one of the plurality of display arrays is a tine
di splay section and the other of the plurality of display arrays is a
time period di spl ay section such as displaying chronograph, the tine
period 5 display section being capable of being shielded. 5. An
el ectroni c device having a display section according to claim 3,

wher ei n one of the plurality of display arrays is a tinme display
section 10 and the other of the plurality of display arrays is an

i nformation y-t tion for displaying informati on such as a

t el ephone nu = h nformati on display section being capabl e of

bei ng shi el ded. 15 6. An el ectroni c device having a display
section according to claimb5, wherein the information

di splay section has a secret display section subj ect to control for
shi el ding by secret control neans. 221 NORMAL

221a TRANSMISSION /\/ POLARIZER

AXIS
<‘ﬁ > 222 LIQUID

CRYSTAL
CELL

RS
— ?\/\ 522a LIQUID
) CRYSTAL

S MOLECULE
T >
>
)
O

223 REFLECTION

TYPE
POLARIZER

< / 223a TRANSMISSION

\{/ AXIS

223b REFLECTION
AXIS

/

224 BLUE REFLECTION
PANEL
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20 7. An el ectronic device having a display secti on according to

claim1, wherein the display section conprises a digital display
section having a plurality of stacked display sections, and is
provided with a | i ght nodul ating section for varying a light axis of a
transmtting 25 |ight, whereby a pattern on one of the plurality
of stacked display 32
sections can be shi el ded. . An el ectronic device having a display
section accordlngJ:q ;L§£a|n1l wherein 5 the display section has
a plurality of di !;'c cters I ncluding a nunber, a letter, a
synbol, and so on, and is provided t hereabove the |ight nodul ating
section for varyingalight axi s of atransmtting light, IéI,J
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whereby at | east one of the plurality of display characters 10 is able to

be shi el ded. 9. An el ectroni c device having a display section
according to any one of claims 1, 2, 3, 7 and 8, further including a
reflection type pol arizer arranged above or below the |ight nodul ating
section. 15 10. An el ectronic device having a display section
according to claiml1, inthe formof a liquid crystal display type

el ectronic wat ch having i nformation preparation neans for preparing
tinme I nf or matg r.l | i ke, an LCD device for displaying the tine

20 information orFﬁ{QO-Ii F and driving nmeans for driving the LCD

devi ce, wherein the LCD device has at | east one
reflection type polarizer, and 25 ei ther a segnent being driven
by the driving neans or a[SEQITENt permg-Tot—drji ven by the driving
means presents netal -1ike| appear ance,
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t he segnents constituting the LCD display. 11. An el ectronic device

havi ng a di splay section according to ~claim 10, where a part of the
LCD section having no segnent disposed 5 therein presents netal-1ike
appear ance. 12. An el ectronic device having a display section
according to claim 10, where a part of the liquid crystal display
section having no segnent disposed therein is transm ssive. 10
13. An el ectronic device having a display section according to claim
11 or 12, furtherJgj i:1 a control circuit for controlling t he
driving circuit, WBa =0n ggeration of an external sw tch, such t hat
the LCD device displays the tinme information or like. 15 3 14. An
el ectroni c device having a display section accor to cp |n1§
wherein the coﬁa ol circuit controls the driving ckrgni uch at
segnents of the—thEtﬁ oV St aaaibis [y OY/ Sec’jiiiii" )
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sequentially driven, beginning with an endnost segnent of the LCD 20

devi ce. 15. An el ectronic device having a display section according
to claim 13, wherein the segnents of the LCD device are divided into
two or nore groups so that the control circuit controls the driving 25
circuit to drive the divided segnents sequentially and peri odi cal ly.
34 16. An el ectronic device having a display section according
to claim 15, wherein the segnents of the LCD device are divided into

two or nore groupﬂﬁj qu!ig upper and | ower groups, so that the
control circuits ‘;; S e divided segnents sequentially and 5

peri odically. 17. An el ectronic device having a display section
according to
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claim 15 or

driving circuit for driving the segnents is gradually changed as

passes.
to

16, wherein a switching frequency supplied fromthe

10

time

18. An el ectronic device having a display section according

circuit for driving the segnents is gradually changed as tine passes
19. An electronic device having a
segnent s

until all

segnents are driven.

di splay section according to

are turned off aft

35

8 Hz

16 Hz

32 Hz

claim 17 or

18, wherein the al

706
TIMER D
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