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DERECHTOBT| BB SERNPIBREY SERNYRe FOR ELECTRONIC DEVI CE FIELD OF THE

| NVENTI ON This invention relates to a display unit structure for an

el eé¢troni c device having a display unit which reflects a |light having a
predet erm ned wavel ength and transmts lights other than the |light having a
predet'er m ned wavel engt h. DESCRI PTI ON OF TEE BACKGROUND ART Recently, a

sol ar battery has been significantly inproved in technol ogi es and been

wi dely used for various electronic %ﬁé%%i%mﬁ ’the | i ght source for
el ectroni c watches, electronic calc ; éﬁrtable radi os, and the |ike.

As such a solar b a al u app! yi ng
anor phous siIicona%%ggﬁéFaggigB%gggg?gﬁﬁfgféaﬁéﬁﬁgﬁééfga?ggFgﬁgeneraIIy

used. There is the case of uspmprd o¢ amusbattwmrdnthis type in a display
unit structure for an electronic watch as shown in Figures 9 and 10. As

shown in Fi gur es Thiasdnk@Entiors reilstlesy tona tdihasl fy il beredthoehiseh f our
solar cells 2 of a planar fan shape are di sposed on the periphery and over
a novenent &n &lectronic device having a display unit which reflects
a light having a predetermined wavelength and transmits
lights other than the light having a praedetermined
wavelength.
DESCRIPTION OF THE BACKGROUND ART

Recently, a solar battery has been significantly
improved in technologies and been widely used for wvarious
electronic devices as the light source for electronic
watches, electronic calculators, portable radios, and the
like. |

As such a solar battery, an amorphous solar battery
produced by applying amorphous silicon to a glass substrate
or a metal substrate is generally used.

There is the case of using a solar battery of this type
in a display unit structure for an electronic watch as shown
in Figures 9 and 10.

As shown in Figures 9 and 10, this display unit has a
structure in which four solar cells 2 of a planar fan shape
are disposed on the periphery and over a movement 1, an
insulating band 3 is interposed between the solar cells 2,
a transparent plane 4 formed from 2 polycarbonate or acryl
resin is laminated on the insulating band 3 and solar cells

2, and a commexcial name, characters 5 for displaying time,
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i MEf4=Re i nBtHEhd F§°M|'D§"Afnr§?"e&r%l5@g ¥bet ween the sol ar cells 2, a transparent
plane 4 formed froma pol ycarbonate or acryl resin is lam nated on the

i nsul ating band 3 and solar cells 2, and a comercial name, characters 5
for displaying tine, and the |like are displayed on the transparent plane
4 by printing or the like. Incidentally, it is inportant that electronic
wat ches provided with a display unit structure of this type not only have
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a material wth a planar cross shape. There are substantial limtations to
t he desi gn bifckidisngydie ot snlpneaeé ékeelababesunetiths puductssual ity
Is al so degraded. There is a display unit structure for an electronic

devi ce di scksbddiitn amsHasid 6t appFabincati on No.

However, in conventional display unit structures f&r
electronic watches, the solar cells 2 are a dark brown or
dark blue color so that the watch display is viewed as if
it has a dark brown or dark blue color. 3also, since the
insulating band 3 is interposed between the solar cells 2,
it'is viewed as a material with a planar cross shape. There
are substantial limitations to the design including the
color tone of the watches and the preoduct quality is also
degfaded. .

There is a display unit sfructure for an electronic
device disclosed in Japanese Patent Publication No.
38464/129383 to ;olve the above problems.

This display unit structure for an electronic device
comprises a solar battery for supplying power to a movement
for driving a device, a color filter capable of transmitting
a light of a wavelength contributing to power generation of
the solar battery, and a scattering layer made of a white
scattering plate which transmits part of the light from the
color filter and scatters the remainder in all directions.

Here, the_scattering.layer is, for example, made of an
acrylic opaque plate, produced by applying a delustering

clear lacquer on a half mirror, or produced by roughing one
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38EpEU7I2 9 B : 5B schqu’eua'{A}'PéuNa‘oBo%KéNs%A}vobl ens. This display unit structure for an
el ectronic device conprises a solar battery for supplying power to a
movenent for driving a device, a color filter capable of transmtting a
light of a wavel ength contributing to power generation of the solar
battery, and a scattering |layer nade of a white scattering plate which
transmts part of the light fromthe color filter and scatters the

remai nder in_all directions. re he scatteri Jayer is, for exanple,
made of an 85?3}:1’}% B ‘%ﬁl‘ée?ﬂ a{;@? 8?%8&8&%?%%%9% J;a’ﬂ’e’i‘%‘é?gr?’hﬁhcl ear

| acquer on d 3 T or r by roughi ng one 2 of the surfaces,
t he ot her s%f]' acemggéi%(g $%%1En£ttggd£€m8?h alumnumto forma mrror. However,

in these displ ay yéiidvest Ut UWeSsd 0d: 8bBEYT AR dRifas,pdepdpr Mer
scattering layer is seen as a darkish white because 1t nust partially

transmt |i ghkctaeeriabyeviaessxahpl ormeresabliceragleon awairchsexbihi bs a
hi gh- cl assappear ancecannot beprovi ded. Ontheotherhand, in the latter
scattering pasarkiskhewhidgiet becanse d& omst partially transmit light,

whereby, for example, a metallic color which exhibits a
high-class appearance cannot be provided. On the other hand,
in the latter scattering layer, the light transmission
varjies and a color shade occurs due to uneven layer thickness.
As a result, the display unit cannot be provided with the
desired color tone, causing the proklem that the degree of
freedom in designing the appearance decreases.,

In addition, conventional display unit structures for
electronic devices are the type in which a light fxaving a
predetermined wavelength is scatte;r-ed in 2ll1 directions.
When an observer views a display unit, the scattered light
can be viewed not only from a specific direction along the
usual line of sighf but also from all dirxections. The
transmittable light tranéferred to a solar battery is
reduced and hence the utilization efficiency of the light
is reduced.

Accordingly, the present invent.on has been achieved
in view of this situation and has an object of providing a
display unit structure in which a display device includes
a hologram layer provided with a virtual mirror plane for
reflecting a 1light having a predetermined wavelength and the

virtual mirror plane of the hol_oc.}ram layer is located in a
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v R0 o @ 3EP, | EROTOMALDON & BURKINSHAY 4 G uneven | ayer thickness. As a result,
the display unit cannot be provided with the desired col or tone, causing
the.probl emthat the degree of freedomin designing the appearance
decreases. I n addition, conventional display unit structures for electronic
devices are the type in which a light having a predeterm ned wavel ength is

scattered in all directions. Wen an observer views a display unit, the
on_al ong the

tt d light. be, vi t Ly _f eci fic di ti
dsual 1ine GOt ERERpiptEReB At B SRt ol LA RYSHEPE: BBFe | | ght
t f d i5 t iLizati

of 1 ci oncy AITHPLE PR R b e R AT R RE e PRGRE 'l Bod AbERF RSN has
been achi eYQﬂfit'fhé”l%‘l@éréxhi__‘éa%éﬂla_ﬁheﬁe%@rdi'ﬂ@&@_‘l Jﬁg{é & Jp§gvé,gi ng a
display unit structure in which a display device includes a'%o ogram | ayer

provi ded W tfreedo titakesiigndmgokhreappe arailckCend0adsbi Mibr83YhEItAe
predeterm ned wavel ength and the virtual mrror plane of the hol ogram | ayer
is |ocated ilnght3 utilization factor.

DISCLOSURE OF THE INVENTION

The above objects can be attained in the present
invention by the provision of a display unit structure for
an electronic device comprising a display unit including a
hologram layer provided with a wvirtual mirror plane for
reflecting a light having a predetermined wavelength, with
the virtual mirror plane of the hologram layer located in
a position which allows the virtual mirror plane of the
hol-ogram layer to be inclined to the front and back surfac';as
of the hologram layer.

By these measures, when an observer arranges the line
of sight on the path of the light having a predetermined
wavelength reflected on the virtual mirror plane of the
holeogram layer, the light having the predetermined
wavelength reaches the observer, whereas lights of
wavelengths other than the specific length penetrates the
hologram layer.

EBRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a vertical sectional view of a main portion
¢f an internal mechanism of a wrist watch provided with a
display unit structure for an electronic device

corresponding to a first embodiment, in which the internal



+65-5360808 T-091 P.008/028  F-538

pE&BrodTOhn URitth SR & RIRKSEN i o plane of the hol ogram|ayer to be
inclined to the front and back surfaces of the hologram |l ayer, thereby

i npfoving the degree of freedomin designing the appearance and al so
i mproving the light utilization factor. DI SCLOSURE OF THE | NVENTI ON The

above objects can be attained in the present invention by the provision of
a display unit structure for an electronic device conprising a display unit

i ncl uding a h%@%@%'@f%hgrﬂéﬁ gn)év' EH rg_rrer or % % V/T ?»[ ual

reflecting C ving a rede rmne wavelen

mrror plane of tﬂegmozgrﬁﬂa %é@;ft:!ééplat@cﬂbﬁal?oéiéhoe V"Eh&“ﬁi‘é# the

virtual mrror plane of the hologramlayer to be incl |ne to t and

back surfacesiaf sthacharegsfrheayPéct BynlibegeviEe Byt syhiedi 2§ t(bbéﬁéver
arranges the line of sight on the path of the [ight having a predeterm ned

wavel engt h fefdsdctegdbosiinidret virtual mirror plane of the hol ogram |l ayer, the
| i ght havi ng theﬁpredeterm ned wavel ength reaches the observer, whereas
i ghts of wavel e Sthdis tahé(ﬁrﬂiﬁéaépé(ﬁq’tﬂ@ﬂﬂehg{iﬁ‘pefm rexphaiming

hol ogram | ay.nc:_d%'?zlt ig g(s]’?erél' lOe\IctOJ.:m_;ni"ig ts, Qgtsi transmitting lights

relating to the display unit structure for the electronic
device corresponding te the first embodiment.
Figure 4 is a vertical sectional view of 2 main portion
of an internal mechanism of a wrist watch provided with a
display unit structure for the electronic device
corresponding to a second embodiment, in which the internal
structure of the movement and the like are omitted.
‘Figure 5 is a vertical sectional view showing the case
where a watch with electro luminescence illumination '
incorporates a display unit structure for the electronic
device corresponding to a third embodiment, in which the
internal structure of the movement and the like are omitted.
Figure 6 is a vertical sectional view showing the case
where an analogously indicative watch is incorporated in a
display unit structure for the elecltronic device
corresponding to a fourth embodiment, in which the internal
structure of the movement and the like are omitted.
Figure 7 is a vertical sectional view showing a display
unit structure for the electronic dewice corresponding to
a fifth embodiment, in which the internal structure of the

movement and the like are omitted.
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FfFﬁ'LPF'ézl ?4§35%V vJFDIMTDENQ\'DSOSNJC%UFKCI)NSQF view of a main portion of an internal
mechani sm of a wist watch provided with a display unit structure for an
el eetronic device corresponding to a first enbodi nent, in which the
internal 4 structure of the novenent and the |ike are omtted. Figure 2
Is a vertical sectional view of the display unit structure of the

el ectroni c device corresponding to the first enbodinent. Figure 3'is a

vertical sectional. vj.ewdf e Lni.ng_Lncident 1.ight reflecting |ights,
pert ool sect] onal el oL YL B RS LOCLASD! JIANRL e Sl
el ectroni ¢ gayiCe 1GNP Y NG HL e tfddrSic mw%&r{gﬁ&é ok
vertical sectional view of a main portion of an internal chanl s?n o? a

wri st wat chapg oyt Hedmvbiiimand, SPhayh y8ht tBé ritptakeaf Wriher§FECLE AU L
devi ce, corresponding to a second enbodi nent, in which the internal

structure omhotbmenvementtend ike drkeomteteditted. Figure 5 is a vertical
sectional view showi ng the case where a watch with electro | um nescence
illum nation Figure 9 is a top plan view of a main portion of a wrist
watch provided with a conventional display unit structure
for an electronic device.

Figure 10 is a vertical sectional view of 4 conventional
display unit structure for an electronic device.

DETATLED DESCRIPTION OF THE INVENTION
AND PREFERRED EMEODIMENTS

The present invention will now ke explained in detail.

Figure 1 is a vertical sectional view of a main portion
of an internal méchanism of a wrist watch prdvided with a
display unit structure for the electronic device
corresponding to a first embodiment, Figure 2 is a vertical
sectional view of the display unit structure for the
electronic device corresponding to the first embodiment, and
Figure 3 is a vertical sectional view for explaining incident
lights, reflecting lights, and transmitting lights relating
to the display unit structure for the electronic device
corresponding to ‘the first embodiment.

In these figures, the symbol 1l represents a case
band/case body made of a metal or a synthetic resin, which
is formedentirely froma cylindrical meterial with both ends
open. An internal flange 12 having flange ends 12a, 12b and

pProjecting in the radial direction of the case band/case body
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carresponding to a third enbodinent, in which tthe internal structure of the
novenent and the like are omtted. Figure 6 is a vertical sectional view
showi ng the case where an anal ogously indicative watch is incorporated in a
di splay unit structure for the electronic device corresponding to a fourth
enbodi nent, in which the internal structure of the novenent and the |ike

are om tted; <Fi ' : tigal s L-QnRals s i .S uni t
ructure 1 be LR e e R P I SrY M Fa LB Bl €

whi ch the igbepnal oft thet vbendingshq vHey eftr dpbddiey |ikerRe eroghtbsy. 5
Figure 8 is a vertical sectional view show ng a display unit structure for

t he el ect r oof ctHevicasec tramebfumske rigpdwy hlsi xt h enbodi nent, in which the
internal structure of the novenment and the like are omtted. Figure 9 is a

top plan view of Thengymsdr thidrrepressrtstavaleaspradedef Wwidss oxr a

conventional i 2RLEY Yokl At ' #Snd & els SL PG £20RC A" aparent
material of a circular shape in section. The glass 13 is
installed inside the openings of the ¢ase band/case body so
that its periphery is connected to the flange end 1l2a.

The symbol 14 represents a case back made of a3 metal
or a synthetic resin. The case back 14 is made of a
non-transparent material and has a 1id body 14a facing the
other opening end (below in the Figures) of the case band/case
body 11 and an engaging part 14b facing the inside of the
othei'opening of the case band/case kody 11. The c¢ase back
14 is installed in the other opening of the case band/case
beody il via a case back packing 10.

.The symbol 15 represents a movement for rotating the
hands. The movement 15 consists of a step motor 15a, a
decelerating train wheel (not shown), and the like and is
held in the case band/case body 11 vie a casing ring/casing
frame 16. .

The symbol 17 represents a hand display unit for
analogously indicating time. The hand display unit 17
includes a minute hand 18 and an hour hand 19 which are a
hour hand and a minute hand respectively. The hand display
unit 17 also includes a center wheel & pinion 20 and an hour

wheel & pinion 21 which are respectively drive shafts for
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FFRGTAA2 102478P RPN b KAl Vi ew of a conventional di spl ay unit

structure for an el ectronic device. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

AN - PREFERRED EMBODI MENTS The present invention will now be explained in
detail. Figure 1 is a vertical sectional view of a main portion of an

I nternal nmechanismof a wist watch provided with a display unit structure
for the electronic device corresponding to a first enbodi nent, Figure 2 is

a vertical Scﬁfé'ngﬂﬁ.llté”r?a\%d)flé Wi eR! bkt pt e Upfaf ggnheelg' C3bron C
device corresponding to the first enbodi nment, and Figure I's a vériical
sectional vijew foFated By Nipgvingi geat mbivehist Nl el tidyd ddaht inand
transmtting lights relating to the display unit structure for the

el ectroni ¢ demticabXwrresponding to the first enbodinment. In these figures,
the synbol 11 represents a case band/case body nmade of a netal or a

synt hetic resin, T4 ciymeek o?4ckeRRESPREF f£r 6MiazcgelAddiccalsurplying with

both ends open. An internal flange havi ng fl ange ends 12a, 12b and
proj ecting PRYaFe Had s&FPe’E‘PFgﬁ é%at ﬁ%rc E‘E"b%&dm?:%s‘%‘“ﬁ%?n'& The
solar cell 22 is disposed between the flange end 12b of the
* inside flange 12 and the movement 15 and is connected to the
movement 15 through 2z circuit substrate 23 equipped with a
shaft insertion hole 23a. In the center of the solar cell
22, ashaft insertionhole 22a is provided opening both upward
and down ward (in thé axial direction of the wheels € pinions
20, 21). This solar cell 22 comprises a metal plate (not
shown) formed of a SUS material or the like and an amorphous
siliéon layer (not shov;m) formed oﬁ the metal plate by vapoxr
deposition or the like. Electric pdwer genefated in the
solar cell is stored in a secondary bal:tery oxr in a condenser
(neither are shown) for a while.

The symbol 24 represents a display mechanism including
the hand display'unit 17. The display mechanism 24 also
includes a transmission-type reflecting plate 25 and a
coating layer 26 and disposed at the side opposite to the
movement on the solar cell 22.

The transmission-type reflecting plate 25 is composed
of a base layer 27 provided with a shaft insertion hole 27a
communicating with the shaft insertion hole 22a in the center
thereof and a hologram layer 28 provided with a shaft

insertion hole 28a communicating with the shaft insertion
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openi ngs (the upper opening in the Figures) of the case band/case body 11.
The- synbol 13 represents a gl ass made of glass or a synthetic resin and
formed entirely froma transparent material of a circular shape in section
The glass 13 is installed inside the openings of the case band/ case body so
that its periphery is connected to the flange end 12a. The synbol 14

t t i . esi.n. h back
1471 o mmae BpIESRTIHE S s IR Bl P S e e RS g T he
ot her openi pgreRetihRl pWaka zms_Fagsass&goétttm caae @frt@{ecgaga ody111 and

an engagi ng part 14b“facing the inside of the other opening o he Case

band/ case bgdythé ibhercaadirck A4 is installed in the other opening of
t he case band/case body 11 via a case back packing 10. The synbol 15

represents a novEhenbaserlayemtingstibabeddst He sitecoppbsitecanstisés of a
step notor 15a, a decelerating train_ wheel (not shown), and the |like and is

hel d i n t hene¥s®eBin@Rchbe Bodyritedia2g aasi A§ forpechsinvigdelnetndn The

synbol 17 represents a hand . di l.ay unit for
y apéransparent mater%.%l ¥na e og a synthetic resin such as

polyester or polyethylene terephthalate. By these
structures, the incorporation of the transmission-type
reflecting plate 25 into the display mechanism 24 and the
.handling of tﬁe solar cell 22 can be simply performed..
The hologram layer 28 is formed of a volume type hologram

(Lippman type hologram) and is laminated on the base layer
27 at the side of the hands. This hologram layer 28 is
positioned at an inclination with respect to the surface 28b
and back face 28c of the hologram layer. Also, the hologram
layer 28 includes a virtual mirror plane 29 which, as shown
in Figure 3, receives incident lights A and reflects only
a light bl having a predetermined wavelength in a specific
direction.

Specifically, the hologram layer 28 is dependent on the
wavelength and on the angle of reflection. Because of this,
among the incident lights a from a light source 31, only the
light bl having a predetermined wavelength is reflected onto
the wvirtual mirror.plane 29 in a specific direction which
never coincides with the directions of the paths of surface
reflecting lights b2 and b3 which are each shown as a dotted

line in Figure 3 and reach an obsexver 32. Also, the hologram
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aFFﬁT%'QBus“WWndiFgag'tuluNAlgsotNi&r%lm The hand display unit 17 includes a minute
hand 18 and an hour hand 19 which are a hour hand and a m nute hand
respectively. The hand display unit 17 also includes a center wheel &

pi nion 20 and an hour wheel & pinion 21 which are respectively drive shafts
for 7 the m nute hand 18 and the hour hand 19. The hands 18, 19 is

rotated by driving the novenent 15 to indicate tinme variably. The synbol 22
15a fo

I ' .
(Vi ng t neLSpangt imnEnf PR OAEL L SRR CBY b Folkte ena
12b of the knsjid h ' h
Toverent 15 T RROS B ot et ubat et e TS BT Baat T S T REr L1 on

hol e 23a. | gnhkhe tiRhtRivaledden 591 apes€tradds @hehdbhnsRselsiican s 22a is
provi ded openi ng both upward and down ward (in the axial direction of the

wheel s & pi pedleciing Platkhi 23S sobdirreathe82thenpolaescaldetal. pl ate (not
shown) formed of a SUS material or the |like and an anorphous silicon |ayer
(not shown) fornfa bhedtdhearhandy| the aoptigishiayer 26 is provided with

a shaft insertion hele 26a communizating with: the sha.tft
insertion hole 28a and is, as shown in Figures 2 and 3,
attached to the hologram layer 28 at the hands side via an
adhering layer 33. The coating layer 26 is formed entirely
from a transparent or translucent material of a synthetic
resin such as polycarbonate, acrylate, polyester, or the
like. The light resistance and moisture resistance of the
hoelogram layer 28 are increased and also the incorporation
of the transmission-type reflecting plate 25 into the
display mechanism 24 can be simply performed. An auxiliary
display unit 34 (shown in Figure 1) including characters,
patterns, marks, and the like, which constitutes a display
unit'other than the hand display unit 17 is formed on the
hand side of the coating layer.

In addition, the wheels & pinions 20, 21 are inserted
into each shaft insertion hole for the coating layer 26,
heologram layer 28, solar cell 22, and c¢ircuit substrate 23.

In such a display unit structure for an electronic
device, when the incident light a from the light source 31
penaetrates the coating layer 26 and enters into the hologram
layer 28, the light hl héving a predetermined wavelength is

reflected on the virtual mirror plane 29. At this time, if

10
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dEp8&TE | WM t FROMPAALDSON & BURKINSHAK power generated in the solar cell is
stored in a secondary battery or in a condenser (neither are shown) for a
whi.l e. The synbol 24 represents a display nechani smincluding the hand

di splay unit 17. The di splay nechani sm 24 al so includes a transm ssion-type

reflecting plate 25 and a coating |layer 26 and di sposed at the side
opposite to the novenent on the solar cell 22. The transm ssion-type

[ nser i on nbPE S7SEERRLAC AL ERGANY e WRLAT | TAEREIGh ThE cPasR PRt he
h I I . ' ] fi, | hol
208 communi AT 5ot AL REVERY: ' PredPeRant i A A gy LhBSELINE] 1 ©

27. The traﬁ%”ﬁ§6§.ﬁﬁ‘&¥;@ﬁeﬂé£é@ﬁ\§.h@ﬁ phdled ety tirs ARSI dheSéde Of
the solar cell on the inner flange 12. The base |layer 27 is placed at the

si de opposi32 andt he mheementasortitehdisghitarofed | s@caidel scdlamed entirely

froma transparent material made of a synthetic resin such as polyester or
pol yet hyl ene t erBpheha¥en tlpy ahfiegrer 32 alters a sight point or the

position of a watch, thereby to disarrange the line of sight
on the path of the light pbl, the light bl never reaches the
cbserver 32.

Accordingly, the sol_ar cell 22 can be shielded so that
it is not viewed from the hands side and also a desired color
tone for the display unit (transmission-type reflecting
pla1.:e 25) can be obtained, whereby the degree of freedom in
designing the appearance can be increased.

On the other hand, the light b4 of a wévelength other
than the wavelength hl penetrates the hologram layer 28 and
base layer 27, reaches the solar cell 22, and is utilized
for power generation of the solar cell 22. The generated
power is supplied to the moveﬁent 15 via a condenser (not
shown) to drive the movement 15 and thereby to rotate the
wheels & pinions 20, 21.

Therefore, the incident light which enters the hologram
layer 28 never scatters in all directions to xesult in an
increase in the light enfering the hologram layer 28, whereby
the light utilization efficiency can be promoted.

In addition, the observer 32 arranges the line of sight
in the direction (the path of lights 21) which allows the

hand display unit 17 to be viewed so that the time can be

11
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into the display nmechanism 24 and the handling of the solar cell 22 can be
sinply performed. The hol ogram | ayer 28 is forned of a volune type hol ogram
(Li ppman type hologram) and is |lam nated on the base |ayer 27 at the side
of the hands. This hologramlayer 28 is positioned at an inclination with
respect to the surface 28b and back face 28c of the hol ogram | ayer. Al so,

t he hol ogra er 28 includes a virtual mrror plane 29 which, as shown in
Figure 3, récelves incident lights a and reflects only a light bl having a

- predeterm ned vayd:angtd) s&cdndPEEbEHEmANECRENNpeS ﬁiﬁs‘%éé’d M@?

hol ogram | ayer 28 i s dependent on the wavel ength an on angl e

refl ecti on. rBfenerceofitd hilse @f®apngbhe incident lights a froma |ight
source 31, only the light bl having a predeterm ned wavel ength is refl ected

onto the virtual Hhguns dpflarrevegticad spetibheldvieetdda mhinportvisn
coincides with the directions of the paths of surface reflecting |ights b2

and b3 whi cRfafBeeiBheERGINTES PN SM @3 2ivELsh vatRh eEied satbh oh

observer 32, Alp ay t\.1r:38.thoslto raturv:-a for an electronic device

corresponding to a second embodiment, in which the same or
equivalent materials as those in Figure 1 are represented
by the same symbols (excluding the solar cell), therefore
detailed descriptions are omitted and, also, in Figure 4,
the internal structure of the movement and the like are
omitted. _

In Figure 4, a solar cell represented by the symbol 41
is similar to the solar cell 22 in the first emb.odiment and
includes a metal plate 42 formed of a SUS material or the
like and of an amorphous silicon layer 43 formed on the metal
plate 42 by vapor depcsition or the like. The solar cell
41 is supported in a case band/case body 11 via a casing
ring/casing frame 16. An electrode 4la cornnecting with a
terminal 23a of a circuit substrate 23 via a compressed coil
spring 44 is formed in the solar cell 41,

In such a display unit structure for an electronic
device, when the incident light & from the light socurce 31
enters a transmission-type reflecting plate 25 (hologram
layer), a light bl is reflected on the virtual mirror plane
29 and a light b4 of the wavelength other than a wavelength

Rl penetrates the transmission-type reflecting plate 25 and

12
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| B0 UBEM, 5;9&!1—!1%1%05%9{.‘%@5'?% ty and hence, as the solid line shown in

Figure 3, a |light b4 of the wavel ength other than the wavel ength bl
penetrates the transm ssion-type reflecting plate 25 and reaches the sol ar
cell 22. On the other hand, the coating layer 26 is provided with a shaft
insertion hole 26a communicating with the shaft insertion hole 28a and is,
as shown in Figures 2 and 3, attached to the hologram | ayer 28 at the hands

side via an_adhering.|l ayer, 33. e,coating |layer 26 iis forned entirely from
a transpar eft2& etsrg:ﬁlﬁ %(?&ﬁ‘tr ﬁﬁ;{gr# X o#h%rggﬁf:ﬁet fcAegEPR Qfchragdom

I b e, : t like. The |ight. | St d
oi Ltur o 1 oths CRRAYTRty R KR A afle Do b2 inFiBre P 06 ho

i ncor por ati gAnAbrt B8 HERARHE SH O tasad ShéRet i ng plate 25 into the display
mechani sm 24 can be sinply perforned. An auxiliary display unit 34 (shown

in Figure 1) inciesitngachariant emhodiaidet Ngi 1 TebESdearediled Idikan Which
constitutes a display unit other than the hand display unit 17 is fornmed on

t he hand sizefefrenge &eatbheg drapdngln addition, the wheel s & pinions 20,
21 are inserted into each shaft insertion hole for the coating |ayer 26,
hol ogram | ayer 2B198%Far t21d Vertigad sertdPrpadupievaskowdng the case

where 2 watch with electro luminescence illumination
incorporated in a display unit structure for an electronic
’; device corresponding to a third embodiment, in which the same
or egquivalent materials as those ir Figures 1 and 2 are
represented by the same symbols, thereby detailed
descriptions are omitted. Alse, in Figure 5, the internal
structure of the movement and the like are omitted.

In f‘igﬁre 5, the symbol 51 represents an eléctro
luminescence panel. Wheels s pinions 20, 21 (shown in Figure
1) are inserted into the center of the electro luminescence
panel 51 which is disposed between = movement 15 and a
transmission-type reflecting plate 25. The electro
luminescence panel 51 includes upper and lower circular
transparent sections 52, 53 made of a2 synthetic resin, which
face each other at a specificinterval in a vertical direction
(the axial dire;:tion of the wheels & pinion s 20, 21), inner
and outer cylindrical seal materials 54, 55, which extend
inner and outex peripheries of the transparent materials 52,
53 respectively, and a fluorxescent body 56 of zinc sulfate
or the like which is imposed between both of the sealing

materials 54, 55 and both of the transparent sections 52,

13
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| FEEddh a“bal@pl 5§/DM-3P1N|MtDSUgt&rBtHgtmt§HrAg for an el ectronic device, when the
incident light a fromthe |ight source 31 penetrates the coating |ayer 26
and- enters into the hologramlayer 28, the light bl having a predeterm ned
wavel ength is reflected on the virtual mrror plane 29. At this tine, if 10
t he observer 32 arranges the |ine of sight on the path of the light bl
havi ng a predeterm ned wavel ength, the Iight bl having a predeterm ned

wavel engt h r.each t ohserver .32 and is viewd as the |jght of a specific
col or. aer e,S%\i'heﬁ‘%[ehreﬁ(%%erov\eir WIS PR tsgo?xﬁ’ft%rigﬁ’étpﬁgi Fpgn of a
ht b1,

h, th : | he | [ h of .the |
AL, LSRG A0 o, A0E, 06 BBy 58 gLy DL O

the light b ever reaches the observer

can be shi ehged s5G tRBhindtds. Nnot viewed fromthe hands side and also a
desired color tone for the display unit (transm ssion-type reflecting plate

25) can be obt ai med,sudterebiidpbadegnte striceademtor @3@Sicdudrddiec

appear ance can be increased. On the other hand, the light b4 of a
wavel engt h deMdece, the electre luminescence panel 51 can be shielded

so that it is not viewed from the hands side. Also a desired
color tone for the display unit (transm'.ssion-typ_e
reflecting plate 25) can be obtained, whereby the degree of
freedom in designing the appearancs can be increased.

Next, a fourth embodiment will be described with
reference to the drawing.

Figure 6 is a vertical sectional view showing the case
where an analogously indicating watch is incorporated with
a display unit structure for an electronic device
corresponding to a fourth embodiment, in which the same or
equivélent méterials as those in Figures 1 and 2 are
repreéented by the same symbols, therefore detailed
descriptions are omitted. Also, in Figure 6, the internal
structure of the movement and the l:ke are omitted.

In T_-‘igu._re.- 6, the symbol €l represents a metal plate
including a shaft insertion hole 6la into which wheels &
pinion s 20, 21 are ins.erted. The metal plate 61 is disposed
Detween a movement 15 and a transmission-type reflecting
plate 25. .

Also, different from the embodiments shown in Figure
1 and 5 an auxiliary display unit 62 including characters,

patterns, marks, and the like is integrally formed with and

14
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t FiBn@d-Phe OfdtRd| eﬁwc‘"bws%ér?gw“%%s the hol ogram | ayer 28 and base | ayer 27,
reaches the solar cell 22, and is utilized for power generation of the
sol ar cell 22. The generated power is supplied to the novenent 15 via a
condenser (not shown) to drive the novenent 15 and thereby to rotate the
wheel s & pinions 20, 21. Therefore, the incident |ight which enters the

hol ogram | ayer 28 never scatters in all directions to result in an increase
in the light entering the hologram | ayer 28, whereby the light utilization
efficiency cxerbdhe @nftiete Jurfaret¢Bna2 chatdbgeleae32&yranges the |ine
of sight in the direction (the path of Iisghts bl ) which allows the hand

display unit 17 & FB'GH G- 3NhaintheSEFHETEER BOTLAT elRGEFOMNERt, a

d enbodi ment wi_ll be.llustrated with ref to. t he dr.awing. .Fi
3o vert PeXRdesc AR toranor AR D L R 18 e Tk fesan o m.
of a wist watgh, priovi degsiigtin i JiesRt¥nltinst Hidd r 815y, anudleeLgonic

devi ce
color tone for the display unit (transmission-type

reflecting plate 25) can be obtained, whereby the degree of
freedom in designing the appearance can be inczeased.

Next, a fifth embodiment will be described with
reference to the drawing.

Figure 7 is a vertical sectional view showing a display
unit structure for an electronic device corresponding to a
fifth embodiment, in which the same cr equivalent materials
as those in Figure & are represented by the same symbols,
therefore detailed descriptions are omitted.

In Figure 7, the symbol 71 represents a coating layer
which constitutes bart of a display mechanism 24. The
coating layer 71 is provided with a shaft insertion hole 71z
communicating with a shaft insexrtion hole 28a and is attached
to a hologram layer 28 at the hands side via an adhering layer
33. The coating layer 71 is formed of the same transparent
material as the coating layexr 26 in the first embodiment or
of a translucent material. A circular wall 71b covering the
outer periphery of a transparent reflecting plate 25 is
integrated with the outer periphery of the coating layer 71
at the side opposite to the hands (below in Figure 7). The
light resistance and moisture resistance of a hologram layer

28 are further increased.

15
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C BBridgpondi 38Ry t SRUY-POVISH BRSHY ent . in which the same or equi val ent
materials as those in Figure 1 are represented by the sane synbol s
(excluding the solar cell), therefore detailed descriptions are omtted
and, also, in Figure 4, the internal structure of the novenent and the |ike
are omtted. In Figure 4, a solar cell represented by the synbol 41 is
simlar to the solar cell 22 in the first enbodi nent and includes a netal
pl.ate 42 formed of a SUS material or the |like and of an anorphous silicon

| ayer 43 forned omnt bechetakispdisy Athiy staportaepofoeti an elethednike. The
solar cell 41 is supported in a case band/case body 11 via a casin

ri ng/ casi ng deukselsr matadl péefgdel £pd E88nktke MEWPEHSRLeLEAR NP of a
[ it bstrate 23 vi d | ' 44 i s, f in th |
Cel| 41, In S BoH EHPEsd FATR ERRRTETL PO LIl e PRI TLRFS TRAREE en

the incident_light a. [ 1-SSL OBt
Fofl ecti ng ot St pptdy ity (apSa sl il Rt SR LERRT R ERL OBV P
virtual mrror, MaRdead iyl FhliraBly Eﬁeoae%;heevw@ﬁwd&a théés‘iggﬂg%d -

wavel ength bl penetrates the transm ssion-type reflecting plate
the appearance can be increased.

Incidentally, though the case where the virtual mirrox
plane 29 is single is shown in each smbodiment, a plurality
of virtual mirror planes is provided in general as shown in
Figure 8 (sixth embodiment). When the ocbserver 32 arranges
the line of sight on the path of t‘ne'light bl having a
predetermined wavelength reflected on the virtual mirror
plane 29, the light. bl having a predeternined wavelength can
be wviewed as a ligﬁt of a specific color.

INDUSTRIAT, APPLICABILITY OF TEE INVENTION

As is clear from the above illustrations, the disi:lay
unit structure for an electronic device corresponding to the
present invention éan be used for display unit structures
for various electronic devices such as electronic watches,

electronic calculators, portable radies, and the like..

16



+65-5350808 T-091 P.021/028  F-B38
 ERRCAY ¢ Metolly SROMIDIALDSYY & BUBKINSHL: o 4 degree of freedomin designing the
appearance can be increased in the sanme manner as in the first enbodi nent.
Next, a third enbodinent will be described with reference to the draw ng.
Figure 5 is a vertical sectional view showing the case where a watch with
el ectro | um nescence illum nation incorporat n| t structure
for an el ectronic device corresponding to a ﬂ“,"gmmﬂ @@’a in which the
same or equivalent materials as those in Figurescl lan sare represented by

t he sane syrHAT,I$hCrBBMEReESi:l ed descriptions are omtted. Also, in
Figure 5, the internal structure, of the novenent and the |ike are ogmtted.

In Figure 5, the %yn%cﬁl%ﬁlﬁép‘l”é%gn?Er‘éﬁtEFécfPS Pﬂn?ﬁéggé'ﬁé‘écpéﬁ&lcev\heel s

& 20,- 21 h F t t t h t f th

ol et Irgnlsum‘?%%’é’g%’eo%mﬁl LoBi R Boft, EAE14H38E £ Rd i N 55 Bhtng nnd
| |

transm ssi on ty. ﬁ) ®E+L89 F%@ 3z -E}é%leécqﬁtz{fl L U] @g@cgg@frxgage o1

I ncl udes upper an wer circular transparent secC e of a
3y nthetic reyddievdifinédceavatbngther tab @ispashf nerirBreplane Bratwerti cal
i rection

hologram layer being positioned at an inclination with
respect to the surface and back face of the hologram layer.

2. The display unit structure for an electronic device
according to Claim 1, wherein a coating layer made of a
synthetic resin is disposed on the surface of the hologram
layer,

3. The display unit structure for an electronic device
according to Claim 1 or Claim 2, wherein the coating layer
is made of a synthetic re-sin selected from a group consisting
of a polycarbonate resin, acryl resin, and polyester resin.

4. The display unit structure for an electronic device
according to any one of Claiﬁs 1l to 3, whereinpatterns, marks,
and characters are formed on the ceoating layer.

5. The display unit structure for an electronic device
according to any one of Claims 1 to £, wherein the coating
layer is made of a colored translucent material.

6. The display unit structure for an electronic device
according to any one of Claims 1 to 5, wherein a trxansparent
base layer made of a synthetic resir is disposed on the
hologram layer at the side opposite to a display unit.

7. The display unit structure for an electronic device

according to Claim 6, wherein the movement includes a solar
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(R0 3y o EROIENALESON & BIRKINMAY. & pinion s 20, 21), inner and outer

cyld ndrical seal materials 54 ; i —+nner and outer peripheries
of*the transparent materials 5 i y, and a fluorescent body 56
of zinc sulfate or the |like mi"ﬂiﬂ#ﬂﬁg@ﬁg&‘i”@& ween both of the sealing
materials 54, 55 and both of the ttans ctions 52, 13 53. The

el ectro | um nescence panel 51 emts light by the application of an a.c.

vol tage, whereby a hand display unit 17 is il|lumnated. |n such a display
unit struct &’taé'-‘?%yrar?’bl"é’étqhoﬁ?{’@ EFPSPATERE epset 18YPInTAekeBhRATEShel 51

osi red col or tort RO EhEPRYIRay Y A F o th Rt e aPoR L F5BECRAR BEPRAS pl ate
25) can be gbtnatg Wierebyihhe, degresed! iBedUiny Les i Hgst he

appearance can be increased. Next, a fourth enbodinment will be described

w th referenggit@ddendls aai éiflent| gthe Graaspaventi BalsssadyandeVhewW
showi ng the case where an anal ogously indicating watch is incorporated with
laminated on the electro luminescence element.

9. The display unit structure for an electronic device
according to any one of Claims. 1 to 8, wherein the display
unit is a hand display unit.

10. The disﬁlay unit structure for an electronic device
according to any one of Claims 1 to 9, wherein a side wall
covering the side end surface of the hologram layer is

installed at the edge portion of the coating layex.

ig
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aFFaT“é'ﬂ? ayMt’Jar%Mt SFPDMP:“{M&PUQ xlfBcgfrmm:gl?lwel ectroni c device corresponding to a fourth
enbodi nent, in which the sane or equivalent materials as those in Figures 1
and_2 are represented by the sane synbols, therefore detailed descriptions
are omitted. Also, in Figure 6, the internal structure of the novenent and
the like are omtted. In Figure 6, the synbol 61 represents a netal plate
i ncluding a shaft insertion hole 6la into which wheels & pinion s 20, 21
are inserted. The netal plate 61 is disposed between a novenent 15 and a
transm ssi oRRSHRAGESf | ecting plate 25. Also, different fromthe enbodi nents
shown in Figure 1 and 5 anrﬁégiliary'display unit. 62 including characters,

patterns, marks, HhELEFEIGE FELFR BRFAPEILE R RdFRAAhMasRandsm (3ddr t he
entire surface .of a ati.ng | ayer . Ln_such dj spl.a it structure for
an el ectron 3Va€§{€b%gﬁﬁ&a%hP3¥%él%g?ré%?ﬁﬁaydﬁeﬁﬁﬁgféﬁ'zgﬂsbbngﬁFQFGed so
that it is a%pxb?waﬁl {50831 19513003 o dovs ALS81 oL 51 LA 90 208 TOF
the display unit (transn ssion-type

reflecting a light (bl) having a predetermined wavelength.

The virtual mirror plane (238) of the hologram layer (28) is

positioned at an inclination with respect to the surface

(28b) and back face (28c¢c} of the hologram layer.



o +65-5260809 T-081 P.024/028  F-538

r ERrUAR | B ROV 4 BURKY SPAgl ned, whereby the degree of freedomin

desi gni ng the appearance - can be |ncreased Next, a fifth enbodinment will be
described with reference to the drawing. Figure 7 is a vertical sectiona
~view showing a display unit structure for an el ectronic device

corresponding to a fifth enbodinegh iaewhich t he sane or equival ent
materials as those in Figure 6 ar F%pr sented by the sanme synbol s,
therefore detailed descriptions are omtted. In Figure 7, the synbol 71
represents a coating |layer which constitutes part of a display nmechani sm
24. The coating Iayer 71 is provided with a shaft insertion hole 7la
conmmuni cati ng W haf t ert n hol 8a d i t hed q a hol ogram
| ayer 28 al th nds s1 de v@ rl adherlala 3?4fli'h at 3 | ayer 71
is formed sane tyansparent{materigl asjthe cbati g | gfer 26 ipgthe
first enbodlnEwt qr of h trapslucent matgrial §{ A cfrculfar yall 71b cgvering

e o N L e 2

t he outer
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|FEB-g4iizh &4:@TP¥ pl WEPMLPSOHPWWSH% for an electronic device, a metal plate 61
and the like can be shielded so that igigs got viewed fromthe outside.

Al so, a desired color tone for the display unit (transm ssion-type
Tefdlecting plate 25) can be obtained, whereby the degree of freedomin

desi gni ng the appearance can Pased. Incidentally, though the case
where the virtual mrror pla 9 is single is shown in each enbodi nent, a
plurality of virtual mrror planes is provi dedz'é_ general as shown in
Figure 8 (sixth enbodinent) . n the observerf~32 arranges the Ilrgl of

reflected on the virtual mrr t he ght &I havi

pr edet er mi ned wavelz2@gt h CM wed as a |ifght of speci col or.
| NDUSTRI AL APPLI CABI LNTY Obg I|ON As s clear m t he a%e
Il lustrations, the dlsplau nlt\sgru ure forf an el rongxgdevi
correspondi ng @8the p en \nventNk can be us for displayunit

sight on the path of the light b ha;:hng a pr7éterm ned wa

structures for vaN gy S Ay B s —elrertrofT chesg’
el ectroni ¢ cal cul at < ' e 25
— 27
o8¢ . X 22
ba L 23
I~
; r
| | \I5
<~ B e
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VWHAT IS CLAIMED I S: 1. A display unit structure for an electronic device
conprzi sing a display unit including a hologramlayer having a virtual
mrror plane for reflecting a |light having a predeterm ned wavel ength, the
virtual mirror plane of the hol ogram | aF§G5.&@i ng positioned at an
inclination with respect to the surface and back face of the hol ogram
| ayer. 2. The display unit structure for an el ectronic device according to
Claim 1, wherein a coating | ayer nmade of a syntb iC resiEEi di sposed on
the surface of the hologramlayer. 3. The display unit st ure for an
el ectronic device according to Claiml1 or Caimp, wherein [he coati

layer is nmade of a synthetic resin selected froma group copsisting a
pol ycarbonate resin, 4t ST O YOSt RT.7 PEST A 4> i spfay unit
structure for an elec e : L < Oer ol . 1te 3,
wherein patterns, marlg, a S g r o™, NQeENc ot 5°:
The display unit stru r r e r i ey C C n _Q\ggyr ﬁ% of
Clainms 1 to 4, wherei e el e e
52 T N
: Si
]
55 54 56 !
. - Vi -
53 ~—_.= R S —7'
: f
/
IS

FIG. 6
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| ayer. is made of a colored translucent material. 6. The display unit

strutture for an el ectronic device according to any one of Clains 1 to 5,
wherein a transparent base |ayer made of a synthetic resin is disposed on
t he hol ogram | ayer at the side opposi tRIdo 2 di splay unit. 7. The display
unit structure for an electronic device according to Caimé6, wherein the
novenent i ncludes a sol ar battery, on which the transparent base |ayer
is lam nated. 8. The display unit structure for an el ectronic device
according to Claim6, further conprising an electro | um nescence el enent,
the transparent bass |ayer being |lam nated on the electro | um nescence

el ement. 9. The display unilstru@dre féigan &8a ronic device according
to any one of Clains 1 to 8, \wherei h the [dispfay unit is a hand display
unit. 10. ngﬂi splay unit st¥ucture f or] ay el ectronic device according to

any one of g g TR YE AR | end surface
of the hol ogram | 2(9;32’

\

ayer. Y/ AV 77 4 25
SN }\\/\\/</.// ~27

. /N

; 27a 6la ¢ 6l
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FIG. 8
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