SPECI FI CATI ON TI MEPI ECE 5 TECHNI CAL FI ELD The invention relates to a
. timepiece (watch and clock) for displaying at |east either of time
i nformati on such as an hour, mnute, and second, or cal endar information
~such as a date, days of the week, a nonth, and a year by use of a liquid
crystal display panel, and nore 10 particularly, to not. only a tinepiece
 for indicating digital display of tinme information and cal endar information
\but al so a.conbination tinepiege. .ca a%ﬁgaﬁf indicating digital display and
anal og di splay of tine informa A Q,Nor an anal og ti mepi ece for
di spl ayi ng markers and so forth on a dial thereof utilirzing a liquid
crystal display 15 panel, or for indicating sinulated hands for an hour
hand, a m nute hand, and a seconﬁjpgﬂgq GROUND TECHNOLOGY A tinepiece
for indicating digital display o i'me 1ntormati on 20 such as the hour,
m nute, and second, and cal endar information such as the date, days of the
week, the nonth, and the year, by use of a liquid crystal display panel,

has tbee”TECﬁ‘ngIGA'I?aTIEEﬁ or wist watches and clocks, provided with a

crystal osci tron circuit. There has al so been in use a conbination watch
wherein an 25 Fhel paventisharelates o iwgimeEeédlf(wmhi andbyclobk) heords of
the watch is used in conbination with digital display indicating tine

i nf or mat diyplagihg at dedsy eithepofetimeninformatien Suchdas antkour, minkte,t her,

t here has been proposed an anal og watch for selectively displaying nmarkers
in vari cand second)or calendardinfprmyition such as a date, days of the week,

a month, and a year by use of a liquid crystal display panel, and more
10 particularly, to not only a timepiece for indicating digital display of
time information and calendar infonﬁation but also a combination
'timepiece capable of indicating digital display and analog display of
time information by hands, or an analog timepiece for displaying
markers and so forth on a dial thereof utilizing_ a liquid crystal display
15 - panel, or for indicating simulated hands for an hour hand, a minute

hand, and a second hand.

BACKGROUND TECHNOLOGY
A timepiece for indicating digital display of time information
20 such as the hour, minute, and second, and calendar information such
as the date, days of the week, the month, and the year, by use of a
liquid crystal display panel, has been in widespread use for wrist
watches and clocks, provided with a crystal oscillation circuit.
There has also been in use a combination watch wherein an
25 analog display indicating time information by 'the hands of the watch
| is used in combination with digital display indicating time information

and calendar information in numbers and letters.



g

si mul ated hands for an hour hand, a m nute hand, and a second hand, by

« providing the dial thereof based on a liquid crystal display panel 5 (refer
to, for exanmple, Japanese Patent Laid-open S54 - 153066). In a conventional
liquid crystal display panel for displaying tinme information and cal endar
I nformation, used in such a watch or clock, a liquid crystal cell filled
wth [iquid crystals is sandw ched between two transparent substrates
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controll ransmssi on and absorption o I g I ng ont I qui d

crystad direpePyo PRireex aniplle ! aﬁewpd%ﬁrmim@pémssszm 153066%cted. Either
of the upper polarizing filmor the lower polarizing film20 is a

pol ari zi ng fi lnfn aboonvensiomd liqmid tiysal ldisphiyrpaed for displiyiagt i on
orthogonal to the transm ssion axis thereof. I'n the case of a watch using

t he convefimenafotmation andstalendaspinfornmtion,dased iinesuehoy ewatchror

i nformati on and cal endar information are di splayed in black against a white
backgr ounclock, aa déquidhrorystal eellt filleddsvithaliquid crystals isosendwichedsi npl y
di splaying tinme information and cal endar information in black against the
whi t e bachefween two geanspasent isnbstrates having an electrode on respective

10 inner surfaces thereof, facing each other, and an upper polarizing film

. and a lower polarizing film are disposed, respectively, on the external

- surface of the transparent substrates, on the opposite sides. If an

electric field is applied to the liquid crystals by applying a voltage to a

pair of electrodes on the transparent substrates holding the liquid

15 crystal cell therebetween, the optical property of the liquid crystals is

changed, theréby locally controlling transmission and absorption of

light falling on the liquid crystal display panel such that a

predetermined display is effected.

" Either of the upper polarizing film or the lower polarizing film

20 is a polarizing film absorbing the light linearly polarized in the
direction orthogonal to the transmission axis thereof.

In the case of a watch using the conventional liquid crystal
display panel described above, ti_nie information and calendar
information are displayed in black against a white background in a

25 normally white mode that is common. |

However, by simply displaying time information and calendar

information in black against the white background as described in the



foregoi ng, neither variation in design nor interest can be offered, with a
resulting tendency to | ose soon popularity wth consuners. Probably, as a
result, consunption of digital watches has recently been on the decline,
and neither conbination watches nor analog 5 watches with a liquid crystal
di spl ay panel have since received market acceptance. In |ight of the
-present situation as described, the invention has been devel oped, and an
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faci ng eac er, and absorptton filmthat is disposed on the side .
of one Ohcbéptaﬂﬁie?.lr! zing sheets opposite fromthe liquid crystal cell. For
each of the ‘polarizing sheets, a sheet (reflection-type polarizing sheet or
pol arizing fil i light eftthegpresent isituatiomasrdescaibedy the mvientionreas
direction orthogonal to the transm ssion axis thereof is used. 3

been developed, and an object thereof is to provide a timepiece (watch

and clock) capable of providing attractive variation in design while"

10 indicating digital display or analog display by use of a liquid crystal

display panel.

DISCLOSURE OF THE INVENTION
To this end, the invention provides a timepiece provided with a
15 liquid cfystal display panel, capable of displaying at least either of
time information or calendar information, and the liquid crystal
display panel is made up as follows. |
. A liquid crystal cell with liquid crystals sealed thereinbetween
is sandwiched between two transparent substrates having an electrode
20 on each of inner surfaces thereof, facing each other, and a light
absorption film that is disposed on the side of one of the polarizing
sheets opposite from the liquid crystal cell.
For each of the polarizing sheets, a sheet (reflection-type
polarizing sheet or polarizing film) reflecting the light linearly
‘25 polarized in the direction orthogonal to the transmission axis thereof

is used.



It «is desirable that the polarizing sheets di sposed on the opposite sides
of the liquid crystal cell be arranged such that the transm ssion axes of
t-he respective polarizing sheets cross each other at right angles, or run

in parallel with each other. 5 Further, liquid crystals causing
linearly polarized |ight passing therethrough to under go phase nodul ation
.or intensity nodulation are sealed in the liquid crystal cell. There are
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not nore than 90 degrees may b desira ne of

the pol aat right zﬁfgl%%?or%ﬁpﬁﬁgdrallbﬁméacﬁ'o%héke side of the liquid

crystal cell, is arranged such that the transm ssion axis thereof is

aligrged in theFdrtlﬂm; liquidf crystalshcawsing lineailynp @léﬁﬂﬂ&'li’ghﬁ gaséﬁi | ong

axes of liquid crystal nolecules in thng I qui d cryst al n th vi si bl e
si de t hetherethidugh itoamdergoaphaseimgdulatidee orrintensi m@dﬁiéﬂidﬁteﬁ‘é as
above, 20 is capable of indicating display in a metallic color by

control | Swedhm tee liquid crystal celni nFheremreevailablel ewisted Hématiepper
side) of_.the I|qU|d crystal cell is reflected, or a half of the light is
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causing intensity modulation to occur. However, twisted nematic

liquid crystals having a twist angle of not more than 90 degrees may
be used as well. |
It is desirable that one of the polarizing sheets,. disposed on the
15 visible side of the liquid crystal cell, is arranged such that the
transmission axis thereof is aligned in the direction of, or in the
direction orthogonal to, the long axes of liquid crystal molecules in
the liquid crystal cell, on the visible side thereof.
The timepiece according to the invention, constructed as above,
20 is capable of indicating. display in a metallic color by controlling
whether all light incoming from the visible side (the upper side) of the
liquid crystal cell is reflected, or a half of the light is reflected.
Depending on whether the transmission axes of the polarizing
sheets, disposed on the opposite sides of the liquid crystal cell,
25 respectively, cross each other at right angles or run in parallel with
each other, whether the transmission axis of one of the polarizing

sheets, disposed on the visible side of the liquid crystal cell, is aligned



i'n.the direction of or in the direction orthogonal to, the |long axes of the
liquid crystal nolecules in the liquid crystal cell, on the visible side

t hereof, or depending on the types of liquid crystals in use or the nethod
of applying voltage, either of the background part or display 5 segnent can
be displayed in a netallic color through full reflection of incomng |ight
-while the other can be displayed in the color of the light absorption film
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and, §n séenfemtibeciippliyed ihhenidtallic colys thtoukls fullyrefiectionsfer e no

voltage is applied to the litquid crystals of the liquid crystal cell, is
rotated ncomingdlight . whiles thei@they ,can desdisplayed ghtthescolomef thet o t he
light linearly polarized in the 20 direction orthogonal to the :

t ransni skight absorption fidmpol ari zi ng sheet di sposed on the |ower side,
thereby being reflected in full by the polarizing sheet on the | ower side.

As a result, tKRerbexamplendwithr the suse 0f aydiquid erystahl displayi panel i ke a
mrror). Meanwhile, in the display segnent. of the liquid crystg|l ceJl for
25  di spmderedn tthee polarizing i Shﬁﬂiﬂddmoéﬁdaﬂbpﬁﬁoaﬂdﬁbmwv\ﬁ@ 31%1 | t age

is applied to the liquid crystals, light transmited through.the liquid
cr ysf(gl scnéetﬁbtcefbt_r&sﬁe,cuém i are grranged,sy tFag the tr §510818%6S, ed i n
thereof run in parallel with each other, and the liquid crystal cell with

twisted nematic liquid crystals having a twist angle of 90 degrees
sealed therein is used, half of the light falling on the liquid crystal cell
from the visible side thereof (above) is reflected by the polarizing
15 sheet on the upper side. The other half of the light is transmitted
| through the liquid crystal cell and, in the background part of the liquid
crystal display panel, where no voltage is applied to the ﬁquid crystals
of the liquid crystal cell, is rotated by 90 degrees. Consequently,
transmitted light is turned into the light linearly polarized in the
20 direction 6rthogonal to the transmission axis of the polarizing sheet
d_iSposed on the lower side, thereby being reflected in full by the
polarizing sheet on the lower side. As a result, the background part

is displayed in a Ihetallic color (like a mirror). |
Meanwhile, in the display segment of the liquid crystal cell for
25  displaying time information and calendar information, Where a voltage
is applied to the liquid crystals, ligﬁt transmitted through the liquid

crystals is not rotated, and is turned to the light linearly polarized in



5 . the direction parallel with the direction of the transm ssion axis of
- the pol ari zing sheet on the |ower side, thus being allowed to pass through
the pol arizing sheet on the | ower side to be absorbed by the |ight
absorption film Consequently, the display segnments are displayed in a 5
bl ack color. If a colored material is used for the |ight absorption film
light only in a specific color is reflected, and the light reflected is .
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di spl ay tBmack esléyy segnent in a netallic color by inverting the node of
di spl ay as described above. Accordingly, with the tinmepiece according to

the invention, If awolored materialixused fodaheilight absonptionfihna, dight ayed

in a fresh 20 and vari able fashion in marked contrast with the conventi onal
ti mepi eceohly imdacspeoifidi eplowy isf reflectedf camdit the Lghit ceefledted is
information in a black color against a white background, thereby enabling
vari at i ontranststtegh through the polari#ingt shestdonfther lowen sidestheodiquidsenment .
25 Furthernmore, with the tinepiece according to the invention, -
crystal cell, and the polarizing sheet on the upper side, in reverse
10 order, falling on the visible side, and indicating display in the color of
the light absorption film. In this case, however, since half of the
incoming light is reflected by the polarizing sheet on the upper side,
the entire surface of the liquid crystal display panel indicates display
in a somewhat metallic tone. |
15 Further, it is also possible to display the background part in the
color of the light absorption film and to display the display segment in
a metallic color by inverting the mode of display as described above.
Accordingly, with the timepiece according to the invention,
time information and calendar information can be displayed in a fresh
20 and variable fashion in marked contrast with the conventional
timepiece for indicating display of time information and calendar
information in a black color against a white background, thereby
ehabling variation in design to be brought about, and offering a sense
of amusement.
25 Furthermore, with the timepiece according to the invention,

wherein a backlight is installed in place of the light absorption film,



wher.ein a backlight is installed in place of the light absorption film 6
s display by light fromthe backlight can be effected at night or in dark

| ocations. If a transl'ucent absorbing filmis installed between the
backl i ght and one of the polarizing sheets, adjacent thereto, 5
transm ssion-type display using light fromthe backlight as well as

efl ective-type display using external |ight can be nmade easier for a
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transm ssi&&h § thereof is disposed on the external side of one of the
pol ari zi ng sheet's, disposed on the visible side of the liquid crystal cel
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polarizing filmis oriented substantialfly in the sane direction as the
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quantity of light reflected fromacross the surface of The pol ari zi ng sheet
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the surface of the display Seghent, and enabling a viewer to see the

di spl ay wreflegtivettypecdisplalyi usingnextermal light anvibegneads easier fiot v i stic
of the liquid crystal display panel as well. 20 In this case, by
use of a wigwerpol arizing filmcapable of mainly absorbing a |ight
conponent at a specific wavel ength, out of the light linearly polarized -

light in the di Farther ifatpolasizing filmhéabsoxptionstyps) font sbsoshingfthes t he
sl oy <Bghtniineatiy.cpebemizedodight i the direction orthogonal to the
10 transmission axis thereof is disposed on the external side of one of the
polarizing sheets, disposed on the visible side of the liquid crystal cell
of the liquid crystal display panel, so that the transmission axis of the
polarizing film is oriented substantially in the same direction as the
transmission axis of the polarizing sheet described above, the
15 outgoing quantity of light reflected from across the surface of the
polarizing sheet on the upper side is reduced, moderating the metallic
gloss (luster) across the surface of the display segment, and enabling a
viewer to see the display with greater ease while improving the
viewing angle characteristic of the liquid crystal display panel as well.
20 In this case, by use of a color polarizing film capable of mainly
absorbing a light component at a specific wavelength, out of the
light linearly polarized light in the direction orthogonal to the
transmission axis thereof as the polarizing film, the metallic gloss
(luster) across the surface of the display segment can be moderated
25 without sacrificing much brightness of display.
Otherwise, if a light diffusion layer in place of the polarizing

film is installed on the external side -of one of the polarizing sheets,



25 .without sacrificing nmuch brightness of display. Oherwise, if a light

» diffusion layer in place of the polarizing filmis installed on the
external side of one of the polarizing sheets, 7 di sposed on the visible
side of the liquid crystal cell of the liquid crystal display panel, |ight
reflected fromacross the surface of the polarizing sheet on the upper side
is diffused, noderating the netalllc gloss and prOV|d|ng a softer display
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I n the enbodi nents of the digital quar z wat ch accordlng to the invention,

for ill usdesdribed tinethreo fiotegminigorint pRrceodf thevwefl edtive Epulhﬁmﬁgwhebtl s an
enl arged sectional viewof a liquid crystal cell of -

disposed on the visible side of the liquid crystal cell of the liquid

crystal display panel, an absorption-type polarizing sheet may be
10 installed. |

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of an embodiment of a digital
quartz watch (timepiece) according to the invention, showing the
15 external view thereof by way of example;
~ Fig. 2 is a sectional view of the embodiment of the digital
quartz watch according to the invention, showing the internal
construction thereof; |
Fig. 3 is a schematic sectional view of a liquid crystal display
26 panel used in the embodiments of the digital quartz watch according
to the invention, for illustrating the construction thereof by way of
example; |
Fig. 4. is an enlarged sectional view of a liquid crystal cell of
the liquid crystal display panel, showing the construction thereof; and,
25 Figs. 5 to 10 are schematic sectional views, similar to Fig. 3,

for illustrating various other examples of the construction of a liquid



the liquid crystal display panel, show ng the construction thereof; and, 25
Figs. 5 to 10 are schematic sectional views, simlar to Fig. 3, for
illustrating various ‘other exanples of the construction of a liquid 8
crystal display panel used, respectively, in carrying out the enbodinents
of the digital quartz watch according to the invention. BEST MDE FOR

- CARRYING OQUT THE | NVENTION 5 Preferred enbodi ments of a timepiece
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perspective view of the quartz watch, showi ng the external viewthereof,
and Fig. 2 a sectional view of the quartz watch, showi ng the internal

construcgg)%‘t hmgxgg AFOR® g@ﬁRY!INGuaUIﬂT‘é"aWECO’INVEWFm ass 22

and a case bac I nt egr y Joined wt case body 21 nmade of netal.

The ggass 22 | prafdfed’ embbdimeateNof 8 etiniépivicen z&t&‘c@ﬁ@ﬂ%i rte oftRss,

tenpered glass, or plastic, and is integrally joined with the front face of

the casejppsirtien Will'bedesetibéd fieideraildhexeinaftetiwithneefietenee touttieng
packi ng. The case back 23 is integrally joined with the back 20 face of the

case bodgttathed dewwingy¥. screws or fittings using packing. Thus, the case
20 has an airtight inner structure so as not to allow ingress of dust or
noi sture. A |i Hirst, anyexteindl vp¢wyamd an internal donstructionipf@ digital/i ce) 10
quartz watch according to the invention are described by way of
io example with reference to Figs. 1 and 2. |
Fig. 1 is a perspective view of the quartz watch, showing the
‘external view thereof, and Fig. 2 a sectional view of the quartz watch,
showing the internal construction thereof.
A case 20 of the quartz watch comprises a glass 22 and a case
15 back 23, integrally joined with a case body 21 made of metal.

The glass 22 is made of a transparent material such as sapphire
glass, tempered glass, or plastic, and is integrally joined with the front
face of the case body 21 by means of direct bonding, or fitting therein
using packing. The case back 23 is integrally joined with the back

20 face of the case body 21 by means of screws or fittings using packing.

Thus, the case 20 has an airtight inner structure so as not to
allow ingress of dust or moisture.

A liquid crystal display panel (liquid crystal display deviée) 10
to serve aé a display for indicating time and so forth is installed on the

25 side of the glass 22 inside the case 20.
The liquid crystal display panel 10 comprises a time display

section 10a for displaying the hour, minute, and second, a calendar



to.serve as a display for indicating tine and so forth is installed on the
25 side of the glass 22 inside the case 20. The liquid crystal display
panel 10 conprises a time display section 10a for displaying the hour,
m nute, and second, a calendar 9 di spl ay section 10b for displaying the
nont h, day, days of the week, and a colon mark display section 10c that

. blinks every second, for exanple. Further, the liquid crystal display panel
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vari ous nctions, tine, IS executed by nmani pu ing a
pluraliteg tchlng buttons 24 10 installed in the side of the case body
21 of the cage 20. Packing is provided between each of the sw tching

but tons 24 andriitefAthebuiuidl c¥9sed @iplay Pardl IrigSTaphblsofand

noi sture into the case 20. In Fig the quartz tch has an

i.nnes stdispldyiaglfunections tlheludhg kire displa/ys tfek 12 somecneive hbarend a

printed circuit board 30 are disposed substantially parallel with each

other iror @d tdonsegativ’0 hours asbasual, yag lakeeny i funciion, o stopwapchwer
source for the printed circuit board 30 is installed on the case back 23

si de of funetion,ra tisner functiohpand sswforth. A semi conduct or integrated
frequency of hamgeover Amopgtench varions fanctions, and correction of
time, is executed by manipulating a plurality of switching buttons 24
10 installed in the side of the case body 21 of the case 20.
‘Packing is provided between each of the switching buttons 24
and the case body 21 so as not to allow ingress of dust and moisture
into the case 20.
As shown in Fig. 2, the quaﬁz watch has an inner structure
15 such that the liquid crystal display panel 10 and a printed circuit board
30 are disposed substantially parallel with each other inside the case
20, and a battery.31 serving as a driving power source for the printed
circuit board 30 is installed on the case back 23 side of the printed
 circuit board 30. |
20 A semiconductor integrated circuit 33 comprising a crystal
oscillator 32 having an oscillation frequency of 32,768 Hz, a crystal
oscillation circuit for generating a predetermined signal by oscillating
the crystal oscillator, a counting-down circuit, a driving circuit for
driving the liquid crystal display panel 10, a central processing unit
25 (CPU) for overall control of the quartz watch, and so forth, is mounted

on the printed circuit board 30.

10 .




oscillation circuit for generating a predeterm ned signal by oscillating

. the crystal oscillator, a counting-down circuit, a driving circuit for
driving the liquid crystal display panel 10, a central processing unit 25
(CPU) for overall control of the quartz watch, and so forth, is nounted on
the printed circuit board 30. 10 The liquid crystal display panel 10 is

g&ectrically connected with the printed circuit board 30 via a zebra-rubber

nnect or 34 di-sposed. t herebetwgen., The zebrasr.ubber co ctor 3
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connection termnal pattern is Torned on the faCes of the 15 i qui d

crystal disear\bawmrde3010 and the printed circuit board 30, opposite to each

other, respectively, in such a fashion as to correspond to vertically

conduct i ve ‘par tBhef zébra-rabber r cohnectom Bk tisr ddef uprmaf @lectrically

el ectrically conductive layer, respectively, and insulation parts of the

zebr a- r utonductive dayers3<omposed afcinsudatipgssiticone rubber with carbonns at

the same pitch as that for the vertically .
and metal particles contained therein, and formed at a predetermined

10 pitch, and electrically conductive in the direction of thickness thereof
via the respective electrically conductive layers, but is in a
transversely insulated condition between adjacent electrically
conductive layers.

A connection terminal pattern is formed on the faces of the

15 liquid crystal display panel 10 and the printed circuit board 30, |
opposite to each other, respectively, in such a fashion as to correspond
to vertically conductive parts of the zebra-rubber connector 34,
formed of the electrically conductive layer, respectively, and
insulation parts of the zebra-rubber connector 34, al_temately disposed,

20 and in dimensions at the same pitch as that for the vertically
conductive parts. |

The construction of the liquid crystal display panel 10 is
described hereinafter in detail with reference to Figs. 3 and 4.
Fig. 3 is a schematic sectional view for illustrating the

25 construction of the liquid crystal display panel 10 by way of example,
showing an enlarged view of spacing between respective layers.

As shown in Fig. 3, the liquid crystal display panel 10 is made

11
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ve parts. The construction of the liquid crystal display panel

| bed hereinafter in detail with reference to Figs. 3 and 4. Fig. 3
ematic sectional view for illustrating the 25 construction of the
rystal display panel 10 by way of exanple, showi ng an enlarged view

ng between respective |ayers. As shown in Fig. 3, the liquid

di spl ay panel 10 is made up of a liquid crystal cell 11, a first
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#gggﬁgﬁggkﬁeét &r anspar ent electrodes 5, 6, nade of indiumtin

_ ormed on the inner faces of the two glass substrates 1,
espect iAelshowad ithi?‘Ld? the Ligidcérystabcellellli aoimprisestaic 3, and

ing treatnent is further appli'ed tothe inner face of the

gtadosubsteatasal £} antdéquidiesystals 3 sandwichied between ¢he dwo yst al s

that liquid crystal nolecules are aligned in a predeterm ned

glasssubstmtex o @snth theorsealed Ha iwithi sealingtagents #elahdet ween

sparent electrodes 5, 6 is altered by applying a voltage
twisted: hematic (TN Lguid drysrtalicﬁmpwmﬁﬁaumg aatwistangle of
not more than 90 degrees is used for the liquid Crystals 3.

Transparent electrodes 5, 6, made of indium tin oxide (ITO),
are formed on the inner faces of the two glass substrates 1, and 2,
respectively, on the side in contact with the liquid crystals 3, and an
aligning treatment is further applied to the inner face of the respective
transparent electrodes, in contact with the liquid crystals 3, such that
liquid crystal molecules are aligned in a predetermined direction.

The alignment condition of the liquid crystals 3 held between
the transparent electrodes 5, 6 is altered by applying a voltage
'therebetween, thereby displaying time information and calendar
information.

The first polarizing sheet 12 and the second polarizing sheet 13,
disposed above and below the liquid crystals 3, respectively, with the
liquid crystals 3 interposed therebetween, are arranged so that the
transmission axes thereof are parallel with each other.

_Either of the first polarizing sheet 12 or the second polarizing
sheet 13 is a polarizing sheet (reflective-type polarizing sheet)

reflecting the light linearly polarized light in the direction orthogonal

12

es sO ‘asS to-“be seal ed

egrees is used for



20. information. The first polarizing sheet 12 and the second pol ari zi ng

sheet 13, disposed above and below the liquid crystals 3, respectively,

with the liquid crystéals 3 interposed therebetween, are arranged so that

the transm ssion axes thereof are parallel with each other. 25

Ei ther of the firsts polarizing sheet 12 or the second pol ari zi ng sheet 13
~is a polarizing sheet (reflective-type polarizing sheet) reflecting the

\4/' ht |i | g ;. . . th : . i th |
Tt r ansmi (B0 alShiisbiit akidiHerebe THGY ERERLAR, Bh'IRCAPHIAE DBRE 1 )
A ! & t . rade
Sheet 13l Hme) BN by SHmitding SV R IS, {5 Afed B8k She ! N0
pol ari ziﬂﬂﬁtqicﬂa:emixg%\%hal?grzAbﬁd thessésvnitd poladyiigPRReey3M nnesota M ni ng

and Manuf acturing , and is destCribed in detail in JP (PCT)

Ho- 507308A (| BuinatrefledtiReHtypeaiclanizing dl6Rfentz9dpsceribed has6den
H9-511844A (I nternational Publication No. WO5/27919). Wth the quartz

wat c§ adewelopegdt by iMinnesdtad Mimingoind Mah@facturémg i©Co., UaSfAgfande |i ght
falling on the liquid crystal display panel 10 from above (as in Fig. 3) is
refl ect dd tdescuibed rin detaili Anng BhéBCTR, HH07B084 héIntezhational eof i s
transm tted therethrough. In the background part of the liquid crystal
di spl ay Rublacation  dNodi sW@9P5AL7691): i amdr mdPi o{(PEAE) caHOGad 8ddiAr mat i on,
wgnts;naﬁigéfgﬁdﬂ%hg{fﬁiégég%é ﬁ&?éé@rﬁtﬁaegi lrjl)c/eggod\e/glrtegz;ewihgnappl I ed
Daht i naar Wil e giaftz, iyatch 3¢cOrding ' oS emboditient of thE 1© 1"
- 10 invention, half of the light falling on the liquid crystal display panel
10 from above (as in Fig. 3) is reflected by the first polarizing sheet
12, and the other half thereof is transmitted therethrough. In the
background part of the liquid crystal display panel 10, for displaying
time information and calendar information, the transmitted half of the
15 light is rotated by 90 degrees when transmitted through the liquid
crystal cell 11 since no voltage is applied to the liquid crystals 3 of the
| liquid crystal cell 11 and is turned to-the light linearly polarizéd light
in the direction orthogonal to the .transmission axis of the second
polarizing sheet 13, thus being reflected by the second polarizing
20 sheet 13. _

Consequently, substantially all the light falling on the
background part for displaying information is reflected, indicating
‘display in a metallic color (like a mirror).

In a display segment of the liquid crystal cell 11 for indicating

25 digital display of time information and calendar information, where a
voltage has been applied, light transmitted through the first polarizing

sheet 12 is not rotated when transmitted through the liquid crystal cell

13




in the direction orthogonal to the transm ssion axis of the second

. polarizing sheet 13, thus being reflected by the second pol arizing 20

sheet 13. Consequently, substantially all the light falling on the
background part for displaying information is reflected, indicating display
ln a netallic color (like a mrror). In a display segnent of the liquid
crystal cell 11 for i ndi cating 25 digital dlsplay of tinme information and

e
Chrough (his fRA sxs M o ipe it ety melerill lightin, o6 piteduony '
h h th 1 d. d h
f \ roadl'y Dl s g Winétions P the Trafdiission aRES ctaﬁﬁh “sebdhd, o
feuh Foﬁﬁ:t@%ﬁ@“ﬁ%ﬁ%f?hﬂi’%@@'oﬁg’d&péﬁ %%"Sqefé%?t thydugh fié géggﬁﬁed by
E:Ia(rak l:gl g?é%ﬁlhgegg?& lgé'gtgjr Pgl %WWO}fheq f | gPhBﬁl glé::l 191‘?: | i ght
14,
gfggf)g;m ﬁgh ggh)dlg?iaé’ c}{dierlte%dég? | n?ﬂi rerg%l on Icaﬁln be exleg:JE 2d in
- opti onal CO' OVSBgllﬁse of a mﬁ’tﬁﬁ’altétﬁdréﬂ% %et@%‘ﬂéﬁt“ﬂ §géc‘ifi% ighgnt i on

I's capable of indicating digital display in an optional | or against the

backgr ourcbmponeirtt @Gvaveélenpih) ionlyeak tHeclight abisovptiont fidne 44y aligirilal

digital tinmepiece for displaying time informtion and cal endar i 1f or mation
in a bl ackisplayprofaime tnformation drmd calendat inforaation \vam beiexedutedesi gn

15 and enhanci ng the user's sense of anusenent
in optional colors.

10 Thus, the timepiece according to the invention is capable of
indicating digital display in an optional color against the background
in a metallic tone in marked contrast with the conventional digital
timepiece for diSplaying time information and calendar information in
a black color against a white background, offering variation in désign

15 and enhancing the user's sense of amusement.

Further, if the first polarizing sheet 12 and the second
polarizing sheet 13, d_ispbsed above and below the liquid crystal cell
11, respectively, holding the liquid crystal cell 11 thereinbetween, are
arranged such that the transmission axes of both the first and second

20 polarizing films cross each other at right angles so as to éonform to
the twist angel of the liquid crystals 3, brightness and darkness can be
inverted between the background part and the display segment,
thereby enabling digital display to be indicated in a metallic color.

Furthermore, it is also possible to render transparent the

25 display segment or the background part through which half of the light
falling on the liquid crystél display panel 10 is transmitted by
dispensing with the light absorption film 14 shown in Fig. 3 so that

14



Further, if the first polarizing sheet 12 and the second pol ari zi ng sheet
13, disposed above and below the liquid crystal cell 11, respectively,

hol ding the liquid crystal cell 11 therei nbetween, are arranged such that
the transm ssion axes of both the first and second 20 polarizing filns
cross each other at right angles so as to conformto the tw st angel of the
liquid crystals 3, brightness and darkness can be inverted between the

o el tbBintenyALthaeite of the Bocpisce: miatoas, B Dbl Srbitboard” o
whi ch hal SORBHD FoRfy SHawP Fis 216D e asanciym Me BB panel 10 15
T MRl B LR
é\:c S?hef g(r)tcfiﬁﬂhﬁ?(ﬂ 0 lc&&éﬁél Hfgﬁ%* B%‘r’?b?ay énﬁla%uﬁgai?’%taglo%g%é’p?’gygpanel .
i spi ey paidid blutal MgV panep whEcchr BhRlme fof Luliftudeae Radls

addopt ed, Tt e B e O e R

. adopt ed, ing up an anal o wat c

di spl ay ofmﬁyffbbahaé?ha@,d&ni&inﬁméﬁ%ﬁ dipdlog valchuo? BRSCk cipshblesegond
hand. 10 Needless to say, it is also possible to effect digital

di spl ay ofinda¢#tifigr grﬁmm%pmwwﬂsMulaeunﬂmabl for e hsnd hapidyya of
time informati on by sinmul ated hands, or to indicate display of tine

i nf or mat i apnimmteyhandhaddswbegofidrharidier functions such as al arm

10 Needless to say, it is also posSible to effect digital display of
calendar information only while indicating analog display of time
information by simulated hands, or to indicate display of time
information only with display for other functions such as alarm,
stopwatch, and so forth, added thereto.

15 The case wherein the liquid crystals that are sealed in the liquid
crystal cell 11 are composed of the twisted nematic (TN) liquid crystal
.compound has been described in the foregoing by way of example.
However, supertwisted nematic (STN) liquid crystal compound or
cholesteric liquid crystal compound may be used instead.

20 Now, other embodiments of a liquid crystal display panel, used
in the timepiece according to the invention, are described hereinafter
with reference to Figs. 5 to 10. |

Any of these figures is a schematic sectional view similar to
.Fig. 3, for illustrating various constructions of the liquid crystal

25 display panel by way of example, used in carrying out the invention.

Parts corresponding to those previously described with reference to

Fig. 3 are denoted by the same reference numerals, and description

15



stopwat ch, and so forth, added thereto. 15 The case wherein the

. liquid crystals that are sealed in the liquid crystal cell 11 are conposed
of the twisted nematic (TN) liquid crystal conpound has been described in

the foregoing by way of exanple. However, supertw sted nematic (STN) liquid
crystal conmpound or cholesteric |iquid crystal conpound may be used

I nstead. 20 Now, ot her enbodinments of a liquid crystal display

\pdnel , used in the timepiece according to the invention, are described
her ei naf ttbﬁl'mﬁl‘-i Qﬁﬂ&eélnce to Figs. 5 to 10. Any of t hese figures is a
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l'iqui dtclrys splay ane I shown In Fig. 3, at a backlight 15
is insta Ofp t 4
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pol ari zi For the backl i ght , an el ectrol um nescence
gEhét el eglate of tHedlightdbsorpeion fitm (4Rider dreesecord puldricimpsheet ube, or
13. '

10 For the backlight 15, an electroluminescence (EL) element, a
light-emitting diode (LED) element, a cold cathode tube, or a hot
cathode tube is used.

The liquid crystal display panel according to this embodlment
has the same display function, using external light, as that for the
15 liquid crystal display panel 10 described in the fbregoing. However,
the light transmitting part thereof indicates display in the color of the
surface of the backlight 15 instead of the color of the light absorption

film 14. |
By causing the backlight 15 to emit light when the external

20 light is insufficient in quantity, the light emitted thereby propagates
toward the visible side (upward in Fig. 5) through a light transmitting
part so tﬁat either of a display segment or a background part is
illuminated for display by the light emitted by the backlight 15.

Accordingly, display in various colors can be effected by use

25 of substances emitting light in various colors such as red, green,

yellow, and so forth, for the backlight 15, or by use of a substance

emitting white light in combination with color filters.

16



cathode tube is used. The liquid crystal display panel according to this

< enbodi ment has the sane display function, using external |ight, as that for
the 15 liquid crystal display panel 10 described in the foregoing. '
However, the light transmtting part thereof indicates display in the color
of the surface of the backlight 15 instead of the color of the |ight
.absorption film14. By causing the backlight 15 to emt |ight when the

o opagat eo. vl the 852 phiBe e efial aspiay ran Wascihgd SBoid:
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ot i conbi e Bt (st diSplay/ piiE) Showl BT R % 3F provcd ] T,

1 Yo oo IR BIALCHE AEOBiS TN 16 JisBofRt HethRer 0B TN, ogoi ng

enbodi nens. of! e lHquiddceystal @isﬂméﬁepélﬁébvﬁmw\}gl 5, it tRe isecei@vi ded S

with a transl ucent absoﬁ%ing fi di sposed between 't he backlight 15 of

the |iqupdlarizirigashdet pBaadjaeent théxeto. in Fig. 5 and the second polarizing
sheet 13 adjacent thereto. Wth such a construction, in the case of
reflective-typWithssucly ausomstraetionpdh theotdse of refleetiveatypedisplaydi spl ay
in the color of the

using external light, a viewer can see the display in the color of the

10 translucent absorbing film 16 with greater ease. Also, in the case of
transmission-type display using backlight, light emitted by the
backlight 15 is moderated when transmitted through the translucent
absorbing film 16, thereby effecﬁng display in a softer tone easier for
a viewer to see.

15 The liquid crystal display panel shown in Fig. 7 is provided
with a polarizing film 17 disposed on the upper side of the first
polarizing sheet 12 of the liquid crystal display panel 10 shown in Fig.
3. |

The polarizing film 17 is a common absorption-type polarizing

20 film for absorbing the light linearly polarized light in the direction
orthogonal to the transmission axis thereof, and disposed such that the
transmission axis thereof is oriented substantially in the same
direction of the transmission axis of the first polarizing sheet 12.

With this liquid crystal display panel 10, although half of the

25 external light falling thereon is absorbed by the polarizing film 17, the |
other half thereof falling on the first polarizing sheet 12, in the form
of the light linearly polarized light in the same direction as that of

17 .



10 translucent absorbing film16 wth greater ease. Also, in the case of
tsransm ssion-type display using backlight, light emtted by the backlight

15 is noderated when.transmtted through the translucent absorbing film 16,
thereby effecting display in a softer tone easier for a viewer to see. 15
The liquid crystal display panel shown in Fig. 7 is provided wth a
polarizing film 17 di sposed on the upper side of the first polarizing sheet.

e "< Sl o5t o BBt e 2 Rl
light Ii I | &L | N hq di ' h I o

tr ansm soi SuBE’ P SAfse bRThriatd (e T2, B Ml FR0E, by ohe CHiamid

t her eof is(&&kﬁnngﬁlaqbstantialIy in the sane direction of the transm ssion
axis of the first polarizing sheet 12. Wth this liquid crystal display

| 10, alth I f | alih@ht el Lyl |43
Ebsor bed’ by : hé’”?&‘?ﬂ?iﬁz‘i‘ﬁé‘ 1E PPysial, %tiﬁémc}fhgr%}%g flt?h?'Fgg*'&?g I T0g D38 e
first pgl ardiibBdimiipethas’thé Ba i gxﬁégbiia; 4t te:{féﬂtﬁ ds fifoNd vrRAkdiY f"jt-he

light in the same direction as o} e transm ssion axi so

first pol ardry'gfm @,13?% %)%ndlslﬁ §BOWH it gqg.t Brough the first polarizing
sheet 12, and then a1¥s on the liquid crystal cell 11. The liquid crystal

di spl ay panel 10 Agsetidhngf the tihcondinge hipdrt] rotitedathronghs 90edégreds tms and
effects as those of the liquid crystal display panel 10 shown in Fig. 3. A
potion of tthe liquidrcnystal gtell 11¢tsrefleched byha Xecongl polarizing sheet 13,
indicating display in a metallic color while the .other portion of the
10 incoming light, not rotated in the liquid crystal cell 11, is absorbed by
a light absorption film 14, indicating display in the color of the light
absorption film 14.
In this case, as little light is reflected from across the surface of
the first polarizing sheet 12, a somewhat darker display will be shown.
15 However, metallic gloss (luster) across the surface of the display will
be moderated, enabling a viewer to see the display with greater ease
and improving the viewing angle characteristic of the liquid crystal
display panel. |
As the polarizing film 17, a color polarizing film capable of
20 mainly absorbing light at a specific waveleﬁgth, out of the light
linearly polarized in the direction orthogonal to the transmission axis
thereof, may preferably be used. This will enable metallic gloss
. (luster) across the surface of the display to be moderated without
sacrificing much brightnéss of display, and further will enable a
25 viewer to see the display with greater ease, thereby improving the
viewing angle characteristic of the liquid crystal display panel as well.
Further, in place of the light absorption film 14, a backlight 15,

18



the |iquid crystal cell 11, is reflected by a second pol arizing sheet 13,
.Jndicating display in a netallic color while the other portion of the 10
incomng light, not rotated in the liquid crystal cell 11, is absorbed by a
| i ght absorption film 14, indicating display in the color of the |ight
absorption film14. In this case, as little light is reflected from across
the surface of the first polarizing sheet 12, a sonewhat darker display

U oS a0 MR, il b B EESSERM R
or §2§b§{ Sf‘ri%wa” ,sﬁl’%%ﬂfe%& hdTaBGite? At Bt TS 8,0 G befbRs 't??lhm
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o over ot o TORCEPg thaY BE Hspenbed MK o6 Ml thé iffertlal sthoHUE I e i ng
angl e Charti‘ﬁie?iééé icanbe s8en !fréi 6u§§m&tm&odghpdh%vuaﬁ§ghré}ﬁ | . Further,
in place of the Iight absorption film 14, a Backlight 15, 1 the sane as
for the liquid cThetlaquit %??ﬁtalpdfs@lastogéﬂi@w@hbwfliﬁf . 8eis hrovided! | ed,
or a translucent absorbing film 16 and the backlight 15 nay bé installed as
with the owmith aflightediffusioh sheet &8 sﬁryiﬁgnsrmﬁ?htaﬁcﬁfusibn Ryer ¢n the

O herwi se, all those |ayers described in the 5 foregoing may be di spensed

with so thmppemsidenof thelfisstrpolanizingfsheéet 12 of the liquid crystal display
10 panel 10 shown in Fig. 3.

For the light diffusion sheet 18, a transparent base film with |
embossing applied to the surface thereof, or a base film with light
dispersion particles diffused therein may be used. Otherwise, instead
of installing the light diffusion sheet 18 separately, the upper surface

15 of the first polarizing sheet 12 may be coated with a light diffusion |
layer, or bonded to a light diffusion film. |

With such a construction as described above, since light
reflected from across the surface of the first polarizing sheet 12 is
diffused, metallic gloss can be moderated, effecting display in a softer

20 tone and impfoving the viewing angle characteristic of the liquid
crystal 'display panel as well. However, contrast between brightness
and darkness in display will be somewhat deteriorated in this case.

| With this liquid crystal diSplay panel as well, in place of a light
absorption film 14, a backlight 15, the same as for the liquid crystal

25 display panel 10 shown in Fig. 5, may be installed, or a translucent

| absorbing film 16 and the backlight 15 may be installed as with the
“case of the liquid crystal display panel shown in Fig. 6. Otherwise,

19



ti mepi ece can be seen from outside through the transparent part. The liquid
«crystal display panel shown in Fig. 8 is provided with a light diffusion
sheet 18 serving as. a light diffusion |ayer on the upper side of the first
pol ari zi ng sheet 12 of the liquid crystal display 10 panel 10 shown in Fig.
3. For the light diffusion sheet 18, a transparent base filmw th enbossing
applied to the surface thereof or a base filmwth |ight dlsperS|on

Pre: | o o o Ty &5 GedaiBlah, WEorR ooy telBiSRb WAL 77,
polart 1 g b AN o b 5 88 B
z'gf”fgr Lijﬁrtsf%?eﬂ ﬁ@i Sl AR 0C Tooerar ea. %Pfe ect frﬁé 3?'5‘3[ ay ina
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film 14 gollﬁﬁkiﬂ 'filnif'l7 bl“i‘héaé‘iﬁb%ﬁlfﬁb’nttdl%\ivhqw Hi r’YShi‘ r?lgée of e ay

panel hown in Fig. 5 my be instal or a transluce absorbing film
16 and thﬁrbﬁ bﬂaﬁhinglﬁheavlnmfﬂfeﬁgh oifyswltdis I@z panel 40 shewn iqi d
crystal display panel” shown in Fig Q herw se, all those | ayers
descri bedFug Bhe foregoing may be dispensed with so that the internal
structure the tinmepiece can be seen from outside through the transparent
part. It is desirable to dispose the polarizing film 17 such that the

10 transmission axis thereof runs parallel with, or crosses at right angles
with, the transmission axis of the second polarizing sheet 13.

Such a liquid crystal display panel as described above, too, has
display functions equivalent to those of the liquid crystal display
panel 10 shown in Fig. 7.

15 With the liquid crystal display panel shown in Fig. 10, in place
of the light absorption film 14 of the liquid crystal display panel
shown in Fig 9, a translucent absorbing film 16 and a backlight 15 are
installed, and consequently, this liquid crystal display panel is
provided with combination of the display functions of the liquid

20 crystal display panels shown in Figs. 6 and 9, respectively.

In the case of the liquid crystal display panel shown in Fig. 10,
the translucent absorbing film 16 may be dispensed with, or both the
translucent absorbing film 16 and the backlight 15 may be dispensed
with so that the internal structure of the timepiece can be seen from

25 outside through the transparent part.

INDUSTRIAL APPLICABILITY

20



The Ikiquid crystal display panel shown in Fig. 9 is provided 5 wth a
polarizing film17 of the absorption type, the sane as the polarizing film
17 of the enbodiment shown in Fig. 7, in place of the first polarizing
sheet 12 of the liquid crystal display panel 10 shown in Fig. 3. It is
desirable. to dispose the polarizing film217 such that the 10 transm ssion
axis thereof runs parallel wth, or crosses at right angles wth, the

(hanontssion !y ey 8508 B, RS hed el At RS .
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panel s sshoyladkchidis orfvaFibus.colesd of td nghx -aUthgﬂénCﬁhﬁ P4 drithe GG
crystal display panel shown in Fig. 10, The translucent absorbing film 16

may be di sofibigdst eddittedoby obacklight) and! sic €oitha lenablinio variatid® iAthet he
backl i ght 15 may be dispensed with so that the internal structure of the
timepi ece designeof eerist matches and clotkst for beglevelopedansparent part.

| NDUSTRI AL APPLI CABI LI TY 20 The invention can provide a tinepiece
capabl e of indicating colorful and anusing digital display, analog display,
or conbi nation
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of hoth because a liquid crystal display panel used therein can display
.time information and cal endar information in a netallic color, and a 5
bl ack color, or various colors of a |light absorption film 14 or the color
of light emtted by a backlight, and so forth, enabling variation in the
design of wist watches and cl ocks to be devel oped. 21 VWhat is clained
Is: 1. Atinmepiece conprising a liquid crystal display panel capabl e of

di-spl ayi n l eagt. either of tinme information or calendar information,
said |i qu%ﬁ&%%gqmg‘%‘iﬁ'ay panel conprising: 5 a liquid crystal
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respecti Vedfornidtfon Osaid ligHid%r&bﬁltdiﬁpf@P%h%chdlﬁ isfigrosed on the side
of one of "the polarlzing eets; opposit romthe Tirquid crystal cell,

characg eri zed i f ' i ' ecting
the | %ht [ nea?llg/&gi(ﬁ gﬁggg cle?llif[uﬁélﬁgli eicdtZ F%tgﬁﬁ%gl%%@%ﬂﬁ%tw%ﬁ’

transm ssggndwiched tRst%@&en fko transpareat stibsties having eqr dlewdréde Gnai m 1,

wherein the polarizing sheets di sposed on the opposite sides of the liquid

crystal cehath ofdspertswthges thercofrfaciusg eachhother; the transmi ssion axes of
the respective polarizing sheets cross each other at right angles. 3. A

ti mepi ece accor polarizing” sheets, dispos¢d ohe gmwl external garfackeanfs thiesposed
on the Opfr(zlsr‘lis;)gresriltd S&bgtfraéehseoil" Itt(;lti,J ilidqucizlycsxyyiltalcgélll,’ respectively; and
10 a light absorption film disposed on the side of one of the
polarizing sheets, opposite from the liquid crystal cell; characterized
in that each of said polarizing sheefs is a sheet reflecting the light
linearly polarized in the direction orthogonal to the transmission axis
thereof. |
15 - 2. A timepiece according to Claim 1, wherein the polarizing
sheets disposed on the opposite sides of the liquid crystal cell,
respectively, are arranged such that the transmission axes of the
respective polarizing sheets cross each other at right angles.
3. A timepiece according to Claim 1, wherein the polarizing
20 sheets disposed on the opposite sides of the liquid crystal cell,
respectively, are arranged such that the transmission axes of the
respective polarizing sheets are aligned parallel with each other.
4. A timepiece according to Claim 1, wherein liquid crystals
causing linearly polarized light passing therethrough to undergo phase
25 modulation or intensity modulation are sealed in the liquid crystal

cell.

\

2 O o



respectively, are arranged such that the transmn ssion axes of the

. respective polarizing sheets are aligned parallel with each other. 4. A
ti mepi ece according to Claim1, wherein liquid crystals causing linearly
pol ari zed |ight passing therethrough to undergo phase 25 nodul ati on or
intensity modul ation are sealed in the liquid crystal cell. 5. A

ti mepi ece according to Claim4, wherein the liquid crystals are tw sted

“Sfr?hiecpti a1 2ithg An Beepienel AdclRaing ord Ebim" péﬁmﬁfﬁeﬁlﬁ“ﬁe:e rystal
the G recéﬁéﬂﬂsf%%ﬁﬁgﬁm&'*ﬁ%?é@h%ﬁfﬁ%%g%ﬁ& o, Tong axes of 1iquid |
crystal nol eculgs pr t [ r ce

| ol eculgs ﬁﬁf%lﬁ%@ h@@oiédﬁi%)'t‘é T’: Sflar *Whéf Onel o' ﬂxe -

7. A tinepiece Comprisi stal pane capabl e

di spl ayi [Ldel%hr ysgsérh%tghﬁi%}ﬁiséd ok éVlQﬂﬂBtélEB S IR ¢ rtal H’lr mat i on,

said liq b panel conpri si ng: a I qui d* cryst Wi t h
liquidg cr S?lﬁ‘laﬁ a t e%féb t ar ent
substrgat eﬂsé avi ﬁgaa%ﬁg?edgﬁto on egﬁﬁs@%ﬁgrﬂgr@§g\gg?€%§go¥@?§gl ng
each ot hedire@dbar bf] °& Hieihies d@tédﬁtﬁ?(bﬂﬁogbnﬁl(tﬁ nﬁing WixedC ofofi h*i'& 15

transparent subst rates of the |i quid crystal cell, respectively; an

backl i ghtcryistglomtlecules prebentiomtite visible sidé @lflthe aitetypstadeedki te from
the 1i quid crystal cell, characterized in that each of said polarizing
sheets is a shéht Aeftimepleug: t¢empriging| iandaquid poi'ystakedlsplayh@aﬂletlect i on
orthogonal to the transm ssion axis thereof. 20 8. A tinepiece

accor di ngcapableaofndisplayingi at deastoeither efi time information or calendar

10 information, said liquid crystal display panel comprising:

a liquid crystal cell with liquid crystals sealed thercinbetween,
sandwiched between two transparent substrates having an electrode on
each of inner surfaces thereof facing each other;

polarizing sheets disposed on an external surface of the

15 transparent substrates of the liquid crystal cell, respectively; and

a backlight disposed on a side of one of the polarizirig sheets,
opposite from the liquid crystal cell, characterized in that each of said
polarizing sheets is a sheet reflecting the light linearly polarized in the
direction orthogonal to the transmission axis thereof.

20 ~ 8. A timepiece according to Claim 7, wherein a translucent
absorbing film is installed between the backlight and the polarizing
sheet adjacent thereto.

9. A timepiece according to Claim 1, wherein the liquid crystal
display panel is provided with a polarizing film installed on the

25 external side of the polarizing sheet disposed on the visible side of the .
liquid crystal cell, for absorbing the light linearly polarized light in

the direction orthogonal to the transmission axis thereof, characterized
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absorbing filmis installed between the backlight and the pol ari zi ng sheet
.adj acent thereto. 9. A tinepiece according to Caiml, wherein the liquid
crystal display panel is provided with a polarizing filminstalled on the

- 25 external side of the polarizing sheet disposed on the visible side of
the liquid crystal cell, for absorbing the light linearly polarized |ight
in the direction orthogonal to the transm ssion axis thereof, characterized

subst ant i Ziﬁi’"%hé "o ERRRTI 08, s aof : peid HEaHALES Al s rigped”

ann di A . » i d .
10 )RR AEL e DeblE sl B it s BT
Fﬁ?fpoi ar %q:ﬁb%iﬁggﬁ%t?ggﬁéﬁé%ﬁﬁ@ Vil SREEBE 8 GEQUEREP cell 12 ©
orthogonal to RO meiEbe! aECOAMPOTCIAM T, WIRrEhA PHie PHauid
“ansn'sssicfeys@dii aiéiﬁayai%&n@ph@r irovided i with & gﬁlﬁﬁi Him dibposedioh!y in
the sane direction~as”“the transm ssion axis of the pdlarizing sheet

di sposed qRetdternsl Side 6f te Polatizing Ghieet disposid onl the VikibRe sideofece
according to daim9, wherein“the polarizing filmis a color polarizing
film capakhe leﬁumabmxytaa_tml,bfqmabsdnbdhg thenlighe dineadrly pularizedcin the
wavel ength, out of the light linearly polarized 15 in the direction
or t hogonalditectioa drthogonatitorthextranshrission atis thereiofp characterizediimg t o
A aim 10, wherein the polarizing filmis a color polarizing film capable of

~ mainly abghabi the a trangmissioporaxis af ssaidecpolarizimge| filax his ooriested he

light linearly polarized . . .. ]
10 substantially in the same direction as the transmission axis of the

polarizing sheet disposed on the visible side of the liquid crystal cell.

11. A timepiece according to Claim 9, wherein the polarizing
film is a color polarizing film capable of mainly absorbing a light
component at a specific wavelength, out of the light linearly 'polariied

15 in the direction orthogonal to the transmission axis thereof.

12. A timepiece according to Claim 10, wherein the polarizing
film is a color polarizing film capablg of mainly absorbing a light
component at a specific wavelength, out of the light linearly polarized
in the direction orthogonal to the transmission axis thereof.

20 - 13. A timepiece according to Claim 1, wherein the liquid
crystal display panel is provided with a light diffusion layer installed
on the external side of the polarizing sheet disposed on the visible side
of the liquid crystal cell. | '

14. A timepiece according to Claim 7, wherein the liquid

25 crystal display panel is provided with a light diffusion layer installed
on the external side of the polarizing sheet disposed on the visible side
of the liquid crystal cell.
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~in,the direction orthogonal to the transm ssion axis thereof. 20

13. A tinepiece according to Caim 1, wherein the liquid crystal display
panel is provided with a light diffusion layer installed on the external
side of the polarizing sheet disposed on the visible side of the |liquid
crystal cell. 14. A tinmepiece according to Claim7, wherein the liquid 25
crystal display panel is provided with a light diffusion |layer installed on
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and a light absorption m di sposed on a side o pol ari zi ng sheet,

opposi t eedchosf ikfer bﬂﬂaéeermgtééff@éihgbsiai othéF;i zed in that said

polarizing filmis a polarizing filmabsorbing the light linearly polarized

in the directigppolatizivgofidin déspdsed onns visibleogide of thedigaid ¢pystald sai d

pol ari zi ng sheet is a sheet reflecting the light linearly polarized in-the
di recti wellyrt hogonal to the transni ssion axis thereof.

a polarizing sheet disposed on a side of the liquid crystal cell,

10 opposite from the visible side thereof; and |

a light absorption film disposed on a side of the polarizing
sheet, opposite from the liquid crystal cell, characterized in that said
‘polarizing film is a polarizing film absorbing the light linearly
polarized in the direcfion orthogonal to the transmission axis thereof

15 and said polarizing sheet is a sheet reflecting the light linearly
polarized in the direction orthogonal to the transmission axis thereof.

16. A timepiece comprising a liquid crystal display panel
capable of displaying at least either of time information or calendar
information, said liquid crystal display panel comprising:

20 a liquid crystal cell with liquid crystals sealed thereinbetween,
sandwiched between two_transparént substrates having an electrode on
each of inner surfaces thereof facing each other; '

a polarizing film disposed on a visible side of the liquid crystal
cell; .

25 a polarizing sheet disposed on the opposite side of the liquid

crystal cell, from the visible side thereof; and

a backlight disposed on a side of the polarizing sheet, opposite

25
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. 16. A tinmepiece conprising a liquid crystal display panel capable of

. displaying at least either of time information or cal endar information,
said liquid crystal display panel conprising: 20 a liquid crystal
cell with liquid crystals seal ed therei nbetween, sandw ched between two
transparent substrates having an el ectrode on each of inner surfaces

t her eof faC|ng each other a polarizing filmdisposed on a visible side of
‘e l'i qui l cell; ol.ari.zi ng sheet. di spgsed t he
opposHeng ¢ Tiquic pmtalcqe;l,t chataterized 3 that 321 BoMARZIG $Hah cof
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17. A timepiece according to Claim 15, wherein a translucent

absorbing film is installed between the backlight and the polarizing

sheet.
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