\SHEET- LI KE COVPACT ELECTRCNIC.EQUIPNENTF The present

iheet-like conpact el ectronic device having a small thickness (e. g

r less). 5

i nventi on relétes to

In | atest conpact el ectronic device such Stéf 'Zéjz
el’ectronic cal cul ator, a conpact electronic watch and an el£ct cC ga

machi ne, the thlckness of the outer

di spl ay pane

eofipactr gleekkrohlier devricel havialg welsma ihaHidkelessise i s

formed by a synthetic resin in conbination with a netal plate. 20
However, the oleeg.cademmuor Besshi.ck enough and rigid enough to protect:
vari ous conponent parts froman outer force. For these reasons, the -

case tlemds to be decreased so as to
| nprove portability. In a portabl e/ conpact electronic calculator, for 10
exanple, it is desired that the outer case be conpact

and have a snall thlckg G- RREEt -
flat w thout any prOJec??on I%Etgghé%hﬁ E :ectronﬁgzcalcu ator of the

type described aboveneapgiBbhe! iavedibn Telates GN\EHYdQUEUY Used to
nold aft outer case which has conponent parts such as a wring board,

like a credit card
outer case be
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case tends to be decreased so as to improve portability.

In a portable/compact electronic calculator,.for
example, it is desired that the outer case be-ccmpact
like a credit card and have a smali thickness, and that
the upper éﬁrface'of_the ou£er case be_flat without any
projection. In the compact electronic caiculator of
the type described above, a s?nthetic resin is
conventionally used to mold an outer case which has
component parts such as a wiring board, a dlsplay panel
and a dry cell therein. Alternatively, the outer case
is formed by a synthetic resin in combination with a
metal plate. |

Hdwever, the outer case must be thick enocugh and
rigid enough to protect various component parts from an
outer force. For these reasons, the thickness of the
outer case cannot be smaller than 1.6 mm. As a result,
the conventional compact electronic calculator cannot
have é thickness of 1 mm or less unlike the credit

card. Furthermore, in most of the conventional

‘electronic calculators or the like, a display unit and

n



-2- keys project fromthe upper surface of therouter case, thus resultind 23 |
I n i nconveni ence and degrading portability. It is, therefore, an object ‘

the present 5, invention to provide sheet-1ike conmpact el ectronic device
which elimnates the conventional drawbacks, _has an outer case with an

el ectronic parts assenbly of a flat sheet-ITke structure, keeps the outer
case rigid although the outer case is very thin, thus resulting in

conweni ence 10 and inproving portability. In order to achieve the above
obj ect of the presentprojet ifiom U apperitifded PFeehel idetetoRae!

el ectroni c device, conprising: an el ectronic parts assenbly including 15
‘a board incl udi rejpusnirtesulitg. ngo rina dinsomveniiznicey andp dedetdinmgned wiri ng
pattern thereon, a sem conductor integrated circuit chip disposed on said’
board and el.ect BoEdabllddinected to said wiring pattern, 20 . a
di splay unit disposed on said board and electrically connected to said
seni conduct or i nt egr dtedSei FEGrCTORey @R bJectacd Whe RFegentern, said

di splay unit bei,ng adapted to _visually disnpl, data in accordance with an
output 25 5 - invgRRlon o RrOYige: sheestiike, ComRAGS: SIEFEEPPRLE { chip,

%nd a dry cell %E@H%%ﬁ%h&%h?%ﬁqﬁgggE sa@ie conventional drawbacks, has

an outer case with an electronic parts assembly of a flat.
sheet-like structure, keeps the outer case rigid although
the outer case is very thin, thus resulting in convenience

100 = and improving poftability.

In order to achieve the above object of the
present inventioh, there is provided sheet-like compact
electronic device, coﬁgrising:

| an electronic parts assembly including

15 : a board including switching contacts and
haviﬁg a predetermined wiring pattern thereon,.

a semiconductor integrated circuit chip
disposed on said board and electrically connected
to said wiring pattern,

20 a display unit disposed on said board and
electrically connected to said semiconductor
integrated circuiﬁ_chip through said Wiring |
pattern, said display unit being. adapted to
visually diéplay data in:éccordance with an output

25 Qignal_from_said semiconductor integrated circuit
chip, and |

a dry cell dispbsed on said board and



3 glectrically connected to said sem conductor integrated circuit chip.
.ﬁgg.ughjsaid Wi ring pattern, said dry cell being adapted to apply a drive
vol't age across said sem conductor integrated 5 1 circuit ghip; and
case nmeans . conpri sing upper cover neans de of a flexible material and in
tight contact with an upper surface of sail &lectronic parts assenbly, said
upper cover being 10 “provided with a key operation section opposing,
'said switching contacts on said board so as to allow an operator to perfor
a key operation and gyidd: ~+0l Vs A Qﬁﬂ?fi ai d displ ay
section, and 15 ﬂ%ﬁéé}ﬁ?m@%cﬁéﬁgss%%%l a ecg%oﬁs-e materi al ,
havi ng a sheet - | i ke itRigdabed cirduiae craf dHrdudi s LN LAGinY th a | over
. surface of said electronic parts assenbly, whereby said case means stores
sai d el ectronic parpatdssenblsaitheryi cellcbedhg adapted R Sl wper and .
| ower cover neans sandw ch said electronic parts assenbly therebetween.. In
the sheet-1ike conp&eivel votlhitade: aguvisse sedd spmtilve stuciein rie thegatdge d
above, the upper and |ower covers are respectively brought into tight
contact wSth 25  CAEUdFeShdRd B&fRer surfaces of the electronic parts
assenbly so as to form.a sheet-like.st%ycture as a whol e. The thickness of

the outer case is tfISSEFENS comprising

upper cover means made of a flexible material

and in tight contact with an upper surface of said
electronic parts assembly, said upper-covér-béing
10 _ provided with a key operation section opposing
said switching contacts on said board so as to
aliow an operator to perform a key operation and
. with a transparent display window opposing said
display section, and
15 - lower cover means made of a flexible -
material, having a sheétélike £flat lower surface,
and in tight contact with a lower surface of said
electronic parts assembly, whereby said case means
sﬁorés said electronic parts assembiy therein such
- 20 ' that said upper and lower cover means sandwich
said electronic parts assembly therebetween.

In the sheet-like compact electronic.deVice having
the structure described above,.the upper and lower
‘covers are-réspectively brought into tight contéct with

25 . the upper and lbwer surfaces of the electronic parts
assembly so as to form a sheet-like structure as a

whole. The thickness of the outer case is thus made



-4- small (e.g., | mmor less). The sheet-like structure of the device o

the present invention has high rigidity. Furthernore, since the display
unit and keys ¢o not project fromthe surfaces of the outer case, 5
portability of the device is greatly i rrpr_(_)vgd_,. resul'ting in -convenience.
Al t hough fastening pieces such as screws are not required to bring the
upper and the |ower covers into tight contact. with the upper and | ower
surfaces of the electronic parts assenbly, the 10 sheet -1 i ke conpact

el ectronic devi cgndes (90f. Wal iprROf 1a88) dusine Hed¥-0PBEd i ASructure

Furt her nor e,

after the cover nenbers are adhered to the electronic parts

assenbly, unnecesfathe pletionobfthd@meseait nanbeitsicnarhde igh i n
accordance with the size of the final product, thus 15 obtaining a

hi ghly precise stigidityhe Burtheqmarkicts ke prhvyidisplay godid appkdeyse.
This invention can be nore ful Ilgﬁc;mderstood fromthe foll ow ng detailed

descri pti on wherf? A BEPIF

0 gih& T Fare s i yaukerdegdergs, in

vihi ch: 20 Fig.. 1 .is a perspectjve view showi ng an oufer appearan
of a conpact el e?ﬁ’f’i#?’clllc%‘fc‘&aeilﬁ ‘iecvc’cﬁ%ilr% greathy ANPTAMRsI RaRUIdLing,

t i tion, EiQs.. 2 b | oded p. ti ' f
Phe-compact ol ottt S enifier o AR FaR iy A HidiE e *5 )
and 3(b) are a plan.yd ewoihdn féﬁite{éw'{o RY Ry A5Re Tpe A AR RIRAsd

view of electronic parts, respect
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Y,
covers into tight contact with the upper and lower

surfaces of the electronic parts assembly, the
sheet-like compact electronic device has good waterproof

and dustproof properties. Furthermore, after the cover

‘members ‘are adhered to the electronic parts assembly,

unnecessary portions of the cover members can be cut in
accordance with the size of the final product, thus
obtaining a highly precise size of the.fihal préduct'and
providing a good appearance. |

This invention can be more fully understood from '

the following detailed description when taken in

conjunction with the accompanying drawings, in which:

Fig. 1 is a perspective view showing an outer
appearance of a compact électronic calculator according
to a first embddiment of the present invention;

Figs. 2(a) and 2(r) are exploded perspective views

of the compact electronic calculator shown in Fig. 1;

ce
e

Figs. 3(a) and 3(b) are a plan view of an electronic

parts assembly and an exploded view of electronic

arts, respectively;

‘g



~a |l owernost sheet 14 shown in Fig. 2; Fig.8 is a plan view of a |ower

sheet 15 shown in 10 - Fig. 2; Fig. 9 is aplan view of a frame 16 shown
in.Fig. 2; Fig: 10 is a sectlonal view of the conpact electronic calculato
't aken along the line X - Xin 15 Fig. 1, Fig. 11 is a sectional view of

the compact el ectropiig.cal 0yl at g ahalkadualenGal g el snedl i1 Fi g. L

Fig. 12 is a sectional view of the conpact

[ ectroni ¢ cal cul ator

t aken al ong t hehbwneiXl Fig.XRl; in Fig. 1; Flg 13 is a sectional view of.

t he conpact electronic calculator taken along the line XIIl - XII'l in Fig.

1, 25

Fi g. EigpsSalseatbomabmvwauwobfthhecuppammoeheehéémlQz

calculator taken along the line VIV - XVI in Fig. 2
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shown in Fig. 4;

Fig. 6 is a plan view of an uppe# sheet 13 shoﬁn
in Fig. 2;

FPig. 7 is a plan view of a lowermost sheet 14
shown in Fig. 2;

Fig. 8 is a plan view of a. lower sheet 15 shown in
Fig. 2 | |
' Fig. 9 is a plan view of a frame 16 shown in
Fig. 2;

Fig. 10 is a sectional view of the compact
electronic.caICulAtor taken along thé line'X - X in
Fig. 1; |

Fig. 1l is a sectional view cf the compadt-
electronic calculator taken along the line XI - XI in
Fig. 1;.

Fig. 12 is a sectional view of the compact
electronic calculator taken along the line XII - XII in
Fig. 1;

Fig. 13 is a sectional view of the compact
elect;onic-calculaﬁor taken along the line XIII - XIII
in Fig. 1;

| Fig. 14 is a sectional view of the compact
electronic calculator taken along the line VIV - XVI in

Fig. 2;

] 4 is a plan view of an uppernost sheet 12 shomn'in Fig. 2, Fig. 5is a
ot t om vi ew of the uppernost sheet 12 shown in Fig. 4; 5
-plan view of an upper sheet 13 shown in Fig. 2; Fig. 7 is a plan view of

Fig. 6 1s

o



-6- Figs. 15(a) to 15(c) are sectional views for explaining the steps of .
manuf act uri ng the conpact el ectronic cal culator taken along the Iine XV -
XVinFig 2, % -~ Figs. 16(a) to 16(c) are sectional views for
expl ai ning the steps of manufacturing thq_%?qpact_electronic cal cul at or
taken along the line XVI - XVI in Fig. 2; gs. 17(a) and 17(b) are

sectional views for 10 expl ai ning the steps of manufacturing the conpact
el eegtronic calculator taken along the line XVIl - XVII in Fig. 2; Figs.
18(a) and 18(b) are sEiaid OrkH (3) ews ID(c)exPaidHdd S4ikhils Hor -
manuf acturi ng the .conpact 15 el ectronic cal culator taken along the |ine
XVILTL - XVIIT i redplpirindigee $i9py ahdnatf{figctamd g ahie tmigadtor

expl ai ning the assenbly process of the electronic parts assenbly of the _
sheet-1ike conpsiedtranivmalaulatanttakerth@domg) the ilind gV & X® ga 20(a)
and 20(b) are flow charts for explai-ning the assenbly process of the
sheet-11i ke conp£&91ﬂ%knronic device (Fig. 1) as a whole; Figs. 21 and 22

the tni 1o a1 the combadt el Bbiori Bl ars seiddonmd yievs For 0
. explaining the steps of manuf;cturing the compact
electronic calculator taken along the line XVI - XVI in
Fig. 2; |
Figs. 17(a) and 17(b) are sectional views for
10 explaining the steps of manufacturing the compact
electronic calculator taken along the ;ine XVII - XVII
in Fig. 2;
Figsf 18(a) aﬁd 18(b) are sectional views for
explaining the steps of manufacturing the compact
15 = electronic calculator.taken along the'line XVIII -
- XVIII in Fig. 2; |
'Figs. 19{(a) and 19(b) are.flow charts for explaining
the assembly process of the eléctronic parts assembly
of the sheet-like compact electronic calculator shown
20 in Fig. 1: |
| | Figs. 20(a) and 20(b) are flow charts for explaining
the éssembly.proceSS'of the sheet-like compact electronic
device (Fig. 1) as a whole;.
figs. 21 and 22 are perspective views showing
25 . aligning jigs used ‘for the assembly of-tﬁe units of the

compact electronic device, respectively;

1)

¥igs. 23 and 24 are perspective views showing



23 and 24 are perspective views show ng -7- different states of

_ conpact electronic cal culator shown in Fig. 1 during the manufacturing
process; Fig. 25 is a plan view showing a | ower sheet which has,a shape
different. fromthat of the |lower sheet 5 shown in Fig. 8 and which is
“used for a sheet-like conpact electronicC galculator according to a second
‘enmbodi ment of the present invention; Fig. 26 is a sectional view for ' _
explalnlng anot her manuf acturing process using the | ower sheet shown in MT’
Fig. 25, Fig. differanpecgReeki ¥€ ¢hewcshpwirdetBakrbhec ea&euiaﬁ‘ak (Fig.
8) isintegrally formed with the frame (Fig. 9) so as to forma |am nate
used for a shesheWnkéncPipacl duethgoshe mahaffhataringCprdcegso a 15

- third enbodi mrent of the present invention; Fig.. 28 is a sectional view
partially show ng angeeQSImseasplantumewwhhowlngea flbwelrasheatewhtfienwn i n-
Fig. 27 and whjch constitutes the sheet-Ii ke conpact electronic cal cul ator
according to théstﬂlFBaEﬁbéﬂfﬁﬁﬁ?HEOfromothéheoﬁrGbenﬂOWQVeﬁheen Fig. 29
is a sectional V|em/EartLaI W ng sheet-li ke structure which :

constitutds a SHEWR-{PkEige aé?geVB&FPoﬁﬁcuﬁﬁﬁcﬁPﬁtBrs§§§§réﬂhe to a

;ggr;pegg?gg'gg ho8le! FBLESRNL LYERLLO0- 080Uy’ 8 "B 8eE0na Y

embodlment of the present invention;
Fig. 26 is a séctional view for explaining another
manufacturing process using the lower sheet shown in
10 Fig. 25; |
Fig. 27 is a perspective view showing that the
lower sheet (Fig. 8) is integrally formed with the
frame (Fig. 9):so as to form a.laminate used for a
sheet-like compact electronlc calculator accordi ing to a
15 third embodiment of the present invention; -
Fig. 28 is a -sectional view partially showing a
sheet-like structure which uses the laminate shown in
_'Fig.127 and which constitutes the sheet-liké coﬁpact
electronic calculator according to the third emboéiment
20 ' of the present invention;

. Fig. 29 is a sectional view partially‘showing a
sheet-like structﬁre which constitutes a sheet-like
compact. electronic calculator acéording to a.fourth | . 
embodiment of the pfesent invention and which is made

25 by hot-pressing sheets;
Fig. 30 is an exploded view showing another

electronic parts assembly which differs from that shown



Fig. 30 is an expl oded view show ng another electronic parts assenbly whi
differs fromthat shown -8 in Fig. 3(b) and which is used for a
sheet-1ike conpact electronic calculator according to a fifth enbodi ment
the present invention; Fig. 31 is a sectlbn%I-V|em1part|aIIy showing a 5
sheet-1ike structure used for a sheet-1i ke conpact el ectronic cal cul ator
acgording to a sixth enbodinent of the present invention; Fig. 32 is a

CHi I t sheet -|i ke, st ructur.e d for a
Shoet ke compit R Vs BROUAR halERle o HHS et admart
enbodi ment. of t he1drasfite | MR bz ldborde %sae%'m,a' ey pard 1 al ly

showi ng a sheet-like structure used ke conpa

cal cul ator accorgff nghd Qraseaihidveaidios ;ent 15 of the present
i nvention; and Fig. 34 is a sectional V|em1part|ally show ng a sheet-1ike

structure used for aBigpeet3l iikee a:(sewﬁorﬁleai:réwlp‘axe_qﬂqzatgfoﬁq&oradl ng to
a ninth enbodi nent of the present invention. 20 IS a :
per specti vé vi eehsigfnlike ematarenpmesl divoe afshieatoilied dﬂr@ﬁdﬁ)nl c

cal cul.at or accordlnq:to an enbodi rent of the present invention. As is
apparent from Fi r"t‘?ﬁ‘é: CoHFaha taTe @qanndd ne| tsulaatsdnx tha embostisen i ke

n
rectangul ar sha%ef the %resent a':c.nvent:l.on,

Fig. 32 is a sect;onal view partially showing a
sheet-like sﬁructure used for a sheet-like compact

lQ' electronic calculator according to a seventh embodiment
of the present invention}

| Fig. 33 is a sectional view partially showing a
sheet- llke structure used for a sheet- llke compact
electronlc calculator accordlng to an elghth embodlment

15 of the present invention; and

Fig. 34 is a sectional view-partially ehowihg a
 sheet-like structure used for a sheet-like compaét
eleetronic calculator according to a ninth embodiment
of the present invention.

20_ : Fié. 1l is a perspective view showing-the outer
appearance of a compact electronic calCulator-according
to an embocdiment of ‘the present invention. As is |
apparent from Flg. 1, the compact electronic calculator.

- _ | has a sheet-like rectangular shape. Fig. 2 is an

25 exploded view of the sheet-like compact electronic

calculator shown in Fig. 1. Referring to.Fig. 1 and 2,

- reference numeral 11 denotes an electronic parts



eet;

.expl oded view of the sheet-like conpact el ectronic cal cul ator shown

'Fig. 1. Referring to Fig. 1 and 2, reference nuneral 11 denotes an
pctronic parts -9- assenbly; 12, an uppernost sheet; 13, ap upper

14, a |l owernost sheet; 15, a | ower gsheet; and 16, a frame. The

dpper nost sheet 12, the upper sheet 13, the |owernost sheet 14, the |ower

sheet 15 and the frane 15 5 have the sanme di nensions and the same
rectangul ar shape. The franme 16 covers and supports the electronic parts
assenbly 11. AASEPBELYeoVér EnWHPPRIEOStr sbestthd3upper mppersiskeeti2 and

t he upper sheet 13 ii
the el ectfonfclPYrE®
"~ conprises the
tight contact

10

cal cul at og “‘lﬁapé.QﬁécﬁhﬂéddthHﬁESBgrSﬂﬁetﬁg'§%§§'réaﬁg?%§laghe

el ectronic parts assenbly 11 is shown in Figs.

broug i nto tiggt contact with the upper surface o

ht
§&s&hsrfFi 115 wReteYsTasSherEr aBdel62 @hich

-

f

&ﬁmernns& sheet 14 and bhe | ger heet 15 i s brought into .- .
EFERec ho ThBBPPSEFPAE e SBFSENd 26| bBET BRPEEpEREStaldenbhS 11
I t hj ' . - i i _ [ 15 hayi
roct angul ar shig@ePEEL Lheg: oI Athatl BRREOTh R 1 S\ R R knao Srpmd HE T 0

' a igs. 14 an

i C

d

15, Figs. 16(aghapel0 Thelbtsame EeUeovéfsainanduppbbrs 8RE Ehgetrdfia) and
A board 21 is nmade of a rectangul ar sheet of a glass epoxy resin,
bi smal ei m de- tpanzsnassesbhyollt heAhi ippandcbeeralt Whikheasmptisbsut 190 .
Copper films 22 of '

18( D) .

[err].
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" the uppermost sheet 12 and the upper sheet. 13 is

- brought into tight contact with the upper surface of

the electronic parts assembly 11, whereas_allower cover
2 which comprises the lowermost sheet 14 and the lower
sheet 15 is brought into tight contact with the lower
surface of the electronic parts assembly'll. In this
manner, a sheet-like compact electronic calculator
haviﬁg a rectangular shape is manufactured.

The components of the compact electronic

" calculator will be described with reference to Figs. 3

to 18. The electronic parts assembly 11 is shown in
Figs. 3(a) and 3(b), Figs. 14 and 15, Figs. l6(a) to
16(c), Figs. 17(a) and 17(b), and Figs. 18(a) and 18(b).
A board 21 is.made of a rectangular-. sheet of-a'glass
epoxy resin, a bismaleimide~triazine resin or the liké
and has a thickness of about 190 u. Copper films 22 of
predetermined wiring patterns shown in Fig. 14 are
respectively formed on the upper and lower surfaces of
the board 21 through insulating adhesive layers 23.

The copper £ilm 22 has a thickness of about 35 B, and

a

»



predetermned wiring patterns shown in Fig. 14 are 25 respectively
formed on the upper and | ower surfaces of the board 21 through insulating
adhesive layerg '23. The copper film 22 has a thickness of about 35 [err],
and - 10 - the insulating adhesive | ayek028 has a thickness of about 20
[err]. The copper films 22 of wiring patterns on the upper and |ower. _
. surfaces of the board 21 include wirings, contacts and term nals. The upper

and> ower 5 conn cted to, each er. at redeternj ned -
position of the b a% %’Q%if%ﬁ’%%g&h e?:hY%glgW gﬁ( h I?neﬁf"e‘?r/%ri ng .
pattern of the copper 22¥ r L £18, Boar rd 21 is
schematically shown I n (?:lﬁn ﬂ? é%ﬁc ]ér?]é’llén egra Jé%ﬂl(glr)p ‘%tf

el enent 26 as thgzsapsad a&?&tl&i # NS Ctd Sl To AR QBN z'ls %c"isnfa“é ed to
stationary contacts ZZé capaC|tor% 30, a dlsﬁ?aylg?enent 34 ry cell .43
and a |ight-em twirighgh pdsorsactddaand Wadninanf. steHd ér@mqum as
the switching el enents constitute part of the wiring 1 pattern and form
a matri x. Fach sttemmmmarare cuvrandctel has eaqhiotindr cintagredatatngandd
contact is connected to the integrated circuit el enment through anot her

Wi ring pattern. pRgfinn of the flzqa;mij 31 througinral hirqugh dwde t{not over

Wi ring pattern having the copper, film22 and the adhesive |ayer 23 on

the | ower surfac@Ifikhe %r"ﬂ’-@f‘g ,@as@?ﬁ%rﬂiu(ﬁfkﬁ GORREF Ride A% @R t

eI_ ement 26, t hattﬂ 3 uppelrars% accael. eo rLth_eegrba<1>tae..*:'dc3. Cflr Clusl tschemat:.cally

shown in Fig. 3(a) in which an_integrated circuit
10 element 26 as the central part of the circuit arrangement
is connected to stationary contacts 24,,capaci£ors 30, a
. display element 34, a dry cell 43 and a light-emitting
diode 33. The plurality of stationary contacts 24 as
: thé switching elements constitute part of the wiring
15 pattern and form a matrixf Each statioﬁary contact 24
has a pair of_coptacts, and each contact is connected
- to the integrated circuit element through another
wiring pattern. A groove 25 is formed in.the board 21
to leave the lower_wiringlpattern.having the copper
20 film 22 and the adhesive layer 23 on the lower surface
of the board 21. A semiconductor integrated circuit
element 26, that is, a large scale iﬁtegrated circuit
(LSI) is mounted in the groove 25, so that the .
- o | semiconductor integrated circuit elementhG_is disposed
25 on the cobper film 22 through the adhesive layer 23.
The integrated circuit element 26 is cohnected to the

copper film 22 of the upper wiring'pattern of the board .



i

Sl) is nounted in the groove 25, so that the sem conductor int egr'at ed

cuit-element 26 is disposed 25 on the copper film 22 t-hrough the

: ) hesi ve | ayer 23. The integrated circuit elenent 26 is connectgd to the
Ncopper film22 of the upper wiring patteryLof the board - 11 - 21
‘through ‘a netal wire 27. As shown in Fig. 14, the integrated circuit
element 26 is also encapsulated by an insulating resin 28 such as silicon
rubber or an epoxy resin fromthe top. The integrated circuit 5 el enent

. 26 conprises a&dqidrough # MmekHy It onRofshewinin &g h)l4 4Herr] mm
~(width) x 200 [.err "'%\tﬁlhi kness).. The insulating resin 28 has a size of 10
.mm (I ength) x F&5H etﬁctﬁlrfr’l%"% HEPRE A0 5 3189 1enaniviatsshiy

. surface of .the jnt, t Cjrcuj.t ment. . 26, - A.aroove 1 29a is forned

such that the'vﬁnr-il%g‘srug'éatettq‘é’r% eﬁﬁ%?fﬁeuc Fper® ¥R Fhéhdiesive

| ayer 23 on the, Bl ST 35% f ar i _ i p,.capacitor 30

. I's disposed to%.gggééﬁgpe}lrit% . fpt%%é%%qng%g‘gtlé&régg#ﬁ%dgﬁ%'r(}lyéveglrlctsurface of

. the boards2l. A3 cHeWN 26) donbrikds al Bquadd'&HigPad+ity %hﬂeisci%“s‘-‘%ﬁd-to

- the copper wire 22 of the wiring pattern on the upper surface of the board

21 through el edt madgd eddreonnelc iith afwilddh)end200 1 NeHilcxnessd9a MheCr eam

sol der portions 31.. The capacitor 30 is also covered with an insul ating

adhesi ve 32 appinisydazing restie 128 hasper ssizef ade 16X mnhel leogytth)2x  The

i nsul ati ng adhesive may conprise an ultraviolet-curing ink. The
. _ 10 mm (width) and a height of 245 p from the upper

surface of the integrated circuit element 26. A groove
10 29a is formed such that the wiring pattern having the
copper film 22 and the adhesive layer 23 on the lower
surface of the board 21 is left. A chip capacitor 30
is disposed to be supported by the wiring pattern on the
lower surface of the board 21. As shown in Fig. lSC,. |
15  the capacitor 30 is connected to the copper wire 22 of
the wiring pattern on the upper_surface-of;the'board 21
through electrodes 30a connected at two ends of the
groove 29a by cream solder portions 31. The capacitor
30 is also covered with an insulating adhesive 32 applied
20 onto the upper surface 6f the board 21._'The~insu1ating
&dhesive may comprise an ultraviolet-curing ink. The
' capacitor 30 is connected to the integrated-ciréuit
element 26 through the Qiring pattern consisting of the
copper fitm 22 and the insulating adhesive laye# 23.
25 A notch 29b is formed such that the wiring pattern at the
corner of the.lower surface of the board 21 is left.

As shown in Fig. 16C, a voltage-controlling light-emitting



capacitor 30 is connected to the integrated circuit elenent 26 through-th
Wi ring pattern consisting of. the copper film22 and the insulating adhesi
| ayer 23. 25 A notch 29b is formed such that the wiring pattern at the)
corner of the |ower surface of the board-2jis left. As shown in Fig. 16C,-
a voltage-controlling light-emtting -12- diode 33 is disposed in the
notch 29 and is supported by the copper film 22 through the insulating
adhresi ve | ayer 23. Electrodes 33a of the light-emtting diode 33 are
bonded to the cr&bedgoBdeispdisposedlimpphée egotecht2® $nd iHosuppbRitad t hat -
the light-emtting diode 33 is connected to the copper film22 of the
Wiring pattern dbYtHee uppRPesufitee2df threughathe 2unsulating adhes ive ng

Upper surface of MY bidr o Bhecyreddy S35 e Mlinmnt el digne b3 "

i | t | al et | ink, The light-emitti j ode 33 |
Connected 1ot heti e arddE Pt r ot aodton T TR ThemaTisd s n
Sh in Fig. 2. ' : | £1U4 34 i s di d
ol the cdge 6" ThE | Bng 2t o g MBI HEOQEOR, & L0 Ol ohent

34 is connected déhrid@rad rtdepatdsppePNEL e 20RGF &M faceif ddadward 21,
The display element (liquid crystal panel) 34 has a structure’in which

upper and | ower e eftie ogispdmnsesr Scarsif thertsteaxrd 1Y ansriey efgH edni Hd il
such as pol yester 20 films sandwich a liquid crystal 37 therebetween.
The - diode 33 is also encapsulated by the insulating adhesive
32 applied on the upper surface of the board 21. The
10 2 insulating adhesive 32 may comprise an ultravioleﬁ-curing
ink. The light-emitting diode 33 is connected to the
integrated circuit element 26 through the wiring pattern
shown in Fig. 2. A display element or a crystal liquid |
panel 34 is dispoéed near the edge of the longﬁside of
15 ‘the board 21. The display element 34 is connected to the
.wiring.pétﬁern on the upper surface of the board 21.
" The display element (liquid crystal panel) 34 has a
. structure in which uppér and lower electrode baseé 35
and 36 made of transparent resin £f£ilms such as polyester
20 films sandwich a liquid crystal 37 therebetween. The
liquid cryétal 37 is sealed by a seal 38. A reflector
. ' 39 having a thickness of ébout 50 u is adhered to the
- loyer-surface of the lower electrode base 35 through an
édhesive layer having a thickness of about 15 u. A
25 plurality of terminal electrodes 40 which comprise a
transparent Conduétive ink and are connected to

‘electrodes of the electrode bases 35 and 36. for




) about 50 [err] i's adhered to the - lower surface of the l-ower electrode
se- 35 through an adhesive |ayer having a thickness of about 15 [err]. A

25 - plurality of termnal electrodes -40L3d ch conprise a transparent

- conductive ink and are connected to el ectrodes of the el ectrode bases 35
and 36 for - 13 - displaying a character "8" (not shown) are aligned
‘along the projected surface of the. lower el ectrode base 36. The display

el ement 34 has %-SHiadiisk & ShagaakessB'] efnqt ahown farsciadd igrsstause of
the film bases.. ermnals 41 which are extended portions of the copper

5
film22 of thedMMhFIRRRIechHSS f%ﬁ%&%%g‘-&%é@{ﬁj@h Q%feq’qrrf,odﬁopk@se )
_ f f th 1...A h in Eig. 3 .-t t inals 41 exten
FHom e e’ one’ 332" Gl addash ithdgt Hdnall B enledeii o shstih pa 10

~di'splay el enentscal ,ar. liectdqical e t he .t inals 41 of the
-boalrod gl, resptesgt%i \yeIa&deé'l%ﬁc%e?ﬁgyﬂéa?}%g%eeg)é\m%hﬁ gflc;'g]?acsﬁs\fe adhesi ve 42
such as am car reRmiklg akd i ' n@@ﬁhpghﬁgr' The term
el ect rodeg 40 and the lt%ggr%i n%;lz.lsl‘?{‘:(%%%r \g}{’%en- 15 C(%se%%wﬁﬂ%yper
i nsul ati ng adhedilme 222 cfuahheaswiaing ipatitedintlar@Uifotheld b 1ohie thies Rlads
el ement 34 is thus connected to the integrated circuit el enment 26 through
the wiring pat odr frthef upperbeanfage cfhehdi Holaxd @lenentl s34 stiosm dys
predetermned information in ' '
o Fig. 3(b), the terminals 41 extend from the long side of

.<§g§Fuid crystal 37 i s seal ed by a seal 38. A reflector 39,havfhg a thickness

the board 21. The terminal electrodes 40 of the
10 diéplay element Zl_are'electrically connected to the
terminals 41 of the board 21, respectively, since they
are coated with a condﬁctive adhesive 42 such as an
carbon ihk'and_are bonded with each other. The-
terminal electrodes 40 and.the terminals 41 are then
15 coated with the insulating adhesive 32 such as an
ultraviolet-curing ink. The display element 34 is thus
connectéd to the integrated circuit element 26 through
the wiring.pattern of the board 21. The display
element 34 display5-predetermined information in
20 accordance with a sighal from the integrated circuit
element 26. A dry cell 43 such as a solar cell is
disposed.next to the display élément 34 along the long
- side of the board 21. The dry cell 43 is connected to
'the wiring pattern of the board 21. As shown in
25 Figs. 18(a) and 18(b), the dry cell 43 has a structure
| in which an amorphoué solaf cell layer 46 is deposited on |

the upper surface of a metal substrate 44 of stainless



20 accordance with a signal fromthe integrated circuit el enent 26. A
dry cell 43 such as a solar cell is disposed next to the display el enment §
along the long,side of the board 21. The dry cell 43 is connected to the
wiring pattern.of the board 21. As shown i1u 25 Figs. 18(a) and 18(b),
the dry cell 43 has a structure in which an anorphous solar cell |ayer 46
i s_deposited on the upper surface of a netal substrate 44 of stainless

- 14~ steel through an insulating | ayer 45 such as polyi m de having a :

t hi ckness of abcﬁ%te% fhaiqugh ameinsaskadiing | Taver iﬂgs fsyiabe @sa Pod yimddect i ve
filmon the solar._ cell layer 46 to a thickness of about 175 [err], and a
pair of 5 te&ﬁﬁvﬂﬁg é %1*‘8@(%554§fdr5€9"&r?95d Yo & ReLyeshers fddd dte 44

t hrough the insul atJ film45. The dgry. cell. 43 h a thickne f about
300 [err] as a t%)r?olfeor}g“ne i’ 3 é’)ﬁ%eecq:l%\’ep%ﬁlmofonte T r4§e3.§. &fded
portions of the ,GORREr: fidi ]g‘?,i | attery 10 ;. arg formed to
oppose the dry cgelol 4??' ;ldolnreg t éegI%Pngﬁséﬂllfaéqufgoﬁlﬁe%bno%a%dpﬂ',ragg shown in

Fig. 3(b). gThe tmmind] QiedurdRs 43 ofrd Rradies o lend3mataiel ectrically

connected to the terminals 49 of the board 21, respectively, since their
contact portionsulistrbie 44cadiredighi tthed e stladicig \Fd1allSSi vehé2des. . |
carbon ink). The term nal electrodes 48 and the termnals 49 are
t hen- coat ed wit lIfetliie d3nddsata ridr iskinesisv @ £320bowth 389 an asl &r shiodkeendur i ng
i nk. Therefore, the dry cell 43
_ - is flexXible. A pair of terminals 49 as extended
portions.of the copper film 22 of the Qiring pattern
10 ére formed to oppoée the dry cell 43 along the long
side of the board 21, as shown in Fig. 3(b). The
. terminal electrodes 48 of.the dry cell 43 are
electrically connected to the terminals 49 of the board
21, respectively, since ﬁheir_contact portions are
15 coated with the_conductive adhesive 42 (e.g., carbon
ink). The terminal electrodes 48 and the terminals 49
are then'éoated.with the insulating adhesive 32 §uch as
an ultraviolet-cﬁring ink. Therefore, the dry cell 43
is cbnnected to the integrated circuit element 26
20 " through the wiring pattern of the board 21.

The electronic parts assembly 1l having the
configuration described'above is arraﬁged in the frame -
16._”The frame 16 is made of rigid polywvinyl chloridé
and has a thickness of about 300 u. As shown in

25 Fig. 9, the frame 16 has a rectangular shape and is so

constructed as to mount the electfonic_parts assembly

11 therein in accordance with its arrangement. The



s,-connected to the integrated circuit elenent 26 20 t hrough the wiring
gh'ternfOf the board 21. The electronic parts assenbly 11 having the L
fnfi guration described above is arranged in - the frame 16.. The,frame 16 is
made of rigid polyvinyl chloride and has @A thickness of about 300 [err]. As

‘shown in 25 Fig. 9, the frame 16 has a tfectangul ar shape and is so
constructed as to nount.the electronic parts assenbly 11 therein in -
accordance with its arrangenent. The - 15 - franme 16 hol ds the board. 21%

the display . el cmridle 3% aivlddacnll odstd 213, Skh@Ai¥¥1dP dMgededd idhd he

I ongi tudinal direction, as showm in Fig. 13. The uppernost sheet 12 and the
upper sheet 13 tdwee &y ceddscld b=l as trot efemence dhentiigs.teto 6 and Figs.’
10 to.13. The uppernost sheet 12 is a rectangul ar sheet nade of a ,
transparent rediongifalingly dsteatsiasy, fag b g Fichi didwess of about 80
[err]. As shown in Figs. 4 and 5, an operation-section 50 is di sposed
corre- 10 spondi T4 FRRFFTOSH shpely ot itheunpar tshegfodd 3. f or

' he el ' _ nbl 1. . h ti . ' 50,
Koy nans B nt BEAERRG B e AT it F&f{%ﬁ qis%@%{;m;: 10 d
di ' t . : r n
The 1870 Dot 1F o Ths YREEL WD d 3 ALY S S bl

contacts 52 regpgel brelay AR HRUNH 1 it RS Al 10 LYUAE 24 are
aligned by printing a
g having a thickness of about 80 u. As shown in Figs. 4
and 5, an operation-section 50 is disposed corre-

10 sponding to the stationary contacts of the the board 21
for mounting the eléctronic parts assembly 1l. 'In the
operation'seétion 50, key name print portions 51 for a

- plurality of keys respectively corresponding to the
st#tionéry contacts 24 of the board'Zl.are formed on the

15 lower surface of the uppermost sheet 12. A plurality
of movable contacts 52 respectively corresponding to
the stationary contacts 24 are aligned by printing a
carbon ink under the key name print portions 51,
respectively. The movable éontact 52 has a EhiCkness

20 of 15 to 30 u. A frame-like display window print |
portion 53 which constitutes a displaf-window 53a is
printed'on the lower surface of the uppermgstlsheet 12
and QépoSes the display elemént.34'6f the electronic
parts assembly 1ll. A dry cell window print portion 54

25 'which constitutes a dry cell window 54a is formed to

oppose .the dry ceil 43. It is noted that reference

numeral 55 denotes a nontransparent print portion. The



carbon . nk under the key name print portions 51, respectively. The novabl g #
contact 52 has a thickness 20 of 15 to 30 [err]. A franme-like display \_

wi ndow print pgrtion 53 which constitutes a display window 53a is printed ‘
on the |l ower surface of the uppernost. shedt6 ¥2 and opposes the displ ay

el ement 34 of the electronic parts assenbly 11. A dry cell w ndow print
portion 54 25 whi ch constitutes a dry cell w ndow 54a is forned to
oppese .the dry cell 43. 1t Jis .noted that reference.nuneral 55 denotes a
nont r anspar ent  pHERRE ﬁg?etelt()r?‘.ssﬂ?e'a re-c?@q-ueit?ﬁpeﬁheﬁ?e&adrfs a2

| h . S i i igi Lyvinyl -
chi or 1 de. “The uanaPigesdy e SN Bl B adoue BellyRoilst Pl o
flexible. In thedRRpflerStifletld3 FasShOWhiidknass JE Gbcht dgR Y ghigty of

t hrough holes 56 are fornmed corresponding to the-stationary contacts 24
(Fig. 2) of theiko@idxibld.esmertdneehipperl@heiedh 130! @s Bhownd i98 are formed
I n the upper sheet 13 and correspond to the nounting positions of the

di spl ay el éhent Fidg.ared teheliralityr picdhrotigh hedeaciSicvalry. formeds not ed
that reference nuneral 59 denotes holes for inserting the integrated

circuit el ement cRErgispondingart® the tsitatdiopacivt condacasd 2¢hdFliggh2)enift ti ng
diode 33 so as to alloggﬁrojection of, these elenents fromthe surface. 15 :

The | ower nost  si&& bPRLS li/hFasprRetivedsat 1FhwomghydodescSi7paadnisen

reference to FI%%E-%&?%% i%P%he upper sheet 13 and correspond to the

mounting positions of the display element 34 and the
10  dry cell 43, respectively. It is noted that reference
numeral 59 denotes holes for inserting the integrated
_-circuit eleﬁent 26 of the board 21, the capacitor 30
and the light-emitting diode 33 so as to allow
projection of these elements from the-éurface.
15 . The lowermost sheet 14 and the lower sheet 15 will
be deséribed with reference to Figs. 7 and 8 and
" Figs. 10 to 13. Thg lowermost sheet 14 is made of a
synthetic resin film such as a polyester film having a
thickness of about 80 u. .The lowérmost sheet 14 has a
5o 20 gheet-like rectangular shape and is flexible.. As shown
in Fig. 7, a nontransparent priht portion 61 is formed
on the upper surface of the lowermost sheet 14, as
‘shown in Fig. 7. The lower sheet 15 is also made of a
synthetic resin film such as a polyester film having a
25 thickness of about 80 ﬁ. The lower sheet 15 has a
sheet-like rectangular shape and is flexible. As shown

in Fig. 8, a hole 62 is formed in the lower sheet 15 so



.10 to 13. The | owernost sheet 14 is nmade of a synthetic resin film .
as a polyester filmhaving a thickness of about 80 [err]. The

rmost sheet 14 has a 2.0 sheet-like rectangul ar shape and, i s

exible. As shown in Fig. 7, a nontrandarent print portion 61 is formed
on the upper surface of the Iomernnst sheet 14, as shown in Fig. 7. The

|l ower sheet 15.is also nade of a synthetic resin filmsuch as a pol yester
filmhaving a 25 chkn ess of ,about_ 80 [err] The | ower sheet 15 has éﬂ
sheet- i ke recBin§Q &-1OWa}@SEREirR Ple kg &isRdayhlsmentri3g. oF, thehol e 62

f d 15 'l f th
ool oy o1 emonPLSRHPRERCERFELC PR emoni 1 0BBRUR 11 theri n. e upper
~sheet 13 is adheredphg {; _??egpgﬁge%uiga%Q %rgﬁg%df@gn%h£6 grtggﬁgggrd 21

of the electronic 5 s assenbly 1 an insul atrng. a

| ayer 60 haVlnéfathalfkaﬁésl@faﬁa Eﬁérboa}362h0$?rtﬁgeﬁﬁeéﬁrbﬁlédherEd to
the .l ower surface of the franme 16 and the board 21 of the electronic parts
assenbly %1 thpangh aseemblyi A3ukhrboghadheshealbéyay G@nbaviegilaykki ckness °
10 -of 20 [err]. The upper sheet 13 covers the upper surfaces o? the
board 21 of théOehavingnactparkseassefibRy 1, The lowegrahedtcilbcuit

el enent 26, the capacitor 30, the display elenent 34, and the dry cell 43. -
The | ower sheeiidllsreévéestaﬁdlewsﬁoﬁ%f@ﬁe péwshe. §uamacd§ sndt hbels

board 21, the dISB ay,e ﬂt 34 and the drx cell 43,
- 1 o e electronlc parts assembly 1l through

another insulating adhesive layer 60 having a thickness
10 ~of 20 u. The upper sheet.l3'covers the upper surfaces
of the board 21 of the electronic parts assembly 11,
the integrated circuit element 26, the capacitor 30,
the display element 34, and the dry cell 43. The lower
sheet 15 covers and supports the lower -surfaces of the
15 board 21, the display element 34 and the dry cell 43..
The frame 16 surrounds the electronic parts assembly 11
and is sandwiched betweéh the upper sheet 13 ahd'thé
lower. sheet 15. The uppermost sheet ;2 is adhered to

the upper surface of the upper sheet 13 through still

[ ]

20 another adhesive layer 60 having a thickness of about
20 u. The lowermost sheet 14 is adhered to the lower
surface of the lower sheet 15 through still another
acdhesive layer 60 having a thickness of .about 20 M.

A laminate structure will be descfibed in detail
25 -which has the electronic parts assembly 11 sandwiched
between a set of uppermost and upper sheets 12 and 13

and a set of lowermost and lower sheets 14 and 15.



The franme 16 surrounds the electronic parts assenbly 11 and is sandw ched
bet ween the upper sheet 13 and the | ower sheet 15. The uppernost sheet 12 :
is adhered to the upper surface of the upper sheet 13 through still 20
anot her adhesi ve | ayer 60 having a thicknes® -of about 20[err] The
| ower nost sheet 14 is adhered to the |ower surface of the |ower sheet 15

t hrough still ‘another adhesive |ayer 60 having a thlckness of about 20
[er¥]. A laminate, structure wi escri n det 25 whi ch has the
el ectronic part ’a%‘é"er?bt?'?/ &apmcﬂé%e ef%ve%"%r% %fuﬁﬁﬁferﬁw‘ﬂéﬁa%d

upper sheets 12 and | ower sheet.s. 14 d 15.
- 18 - Since thegf]upper m)ééje hs'%%e*lzl c'o\\l/\%egqf% rhaﬁ)%rprsltﬂﬁ a%oeriaor}sh pper
sheet 13, the key

PO LS Otlp UoddiE #Eé’q{dﬂe‘% tife COVEr
t he hol es 56 of t%e upper eet, respect%vé? e novabl e contacts 52 are

5 |l ocated in dﬁﬁéﬁ@k@e@ﬁré%@iv Y- T@%&}M@kdﬂﬁg&% d Rdre
portion 53 of the uppernost sheet 12 and the dry cell w ndow print portion

54 are aligped viddatssiijein ofhé o Tud €36 5 respeafivdlt he Thpetisylast 13,

. respectively. Transparent sheet portions surrounded by 10 - the franmes of
the print porti onsnd3v prin portion 33 1o tlieplppemmioriv@iEst di2d ande dry
cel | w ndow 54a cover .the holes 57 and 58, respectively. The | ower npst

sheet 14 covers Qhﬁa4¥Mwﬁe¥&HW%&§9WﬁPE#ﬂFIRﬂﬁ#lQﬂuﬁﬁ ape aldgnest witd

nontrans arent r ti.on 61 cov
P IJA es o the. hgles ég and 58 of the upper sheet 13,

respectively. Transparent sheet portions surrounded by
10  the frames of the print portions 53 and 54, that is,
the display window 53a and the dry cell window 54a
cover the holes 57 and 58, respectively. The lowermost
sheet 14 covers the lower surface of the lower sheet
.15, so that the nontransparent print portion 61 covers
15 the bottom of the hole 62 (Fig. 2) of the lower sheet .
15. Furthermore, as shown in Fig. .11, the holes 56 of
the.upper sheet 13 are located to_surround the
stationary contacts 24 of the board 21, respectively.
Thé ﬁovable contacts 52 of the uppermost sheet 12 are
o 20 positioned above the stationary contacts 24 throﬁgh
holes 56, réspectively._'The opération switches are
constituted by the key name print pbrtions.Sl of the
uppermost sheet 12, the movable contacts 52, the holes
5 56 of the upper sheet 13, and the stationary contacts
25 24 of the.board 21. When the user presses'one of the
key name print portions 51 of the uppermost sheet 12,

the corresponding one of the movable contact 52 is



1 .the bottomof the hole 62 (Fig. 2) of the |lower sheet. 15. :
=Eﬂrthernnre, as shown in Fig. 11, the holes 56 of the upper -sheet 13 are

| ocated to surround the stationary contacts 24 of the board 21,, -
- respectively. The novabl e contacts 52 of 1de-uppernost sheet 12 are 20
- positioned above the stationary contacts 24 through holes 56, respectively.
~The operation switches are constituted by the key name print portions 51 QL
- the uppernost sheet 12, the novable contacts 52, the hol es 56 of the upper

sheet 13, and HFEYE %.mf%ﬁ%t@@s the mprstespendicw Rl of Wien t he
-user nt_portions 51 of the uppernost sheet -

f, th ke nane _
.'12'{ tﬁ;egzretfeg% R : %ﬁfeé:ﬁ%ﬁ]% i @rougchon?ﬁt ergrgmle
into contact wi
board 21 throug I}tﬁre}'%ggl% 9‘(% Sg & JP]ﬁ‘Fe ?%%%H%I‘fam%emrﬁ@ t he
o Sart ki A% ML Brl) Ops! Snddid < S*E'qb‘@ytlﬁi’ SR

| - opposes part of the uppernost sheet surroun

print portsion 23emdn 345 oppdRed iﬁr?ddﬁl RGN iR s Gh e 1ol € 57 of

t he upper sheet 13 of the upper cover 1. The user can visually observe the
contents di spl syscrompndiekde by Squayh.’bQ:lay atigvdon pI4 nith pitdicdn&3di Hplaky

w ndow 53a fromthe outside of the upper cover 1. As shown in Fig. 13, the
dry cell 43 opp&sesheadispilayheimdosr SSeedhro®ghhithle holsus7owfdeteby t he

dry cell mnndOM/prlnt portion 53.
upper sheet 13 of the upper cover 1. The user can

visually observe the contents displayed by the display
10 element 34 through the display window 53a from the
outside of the upper cover 1. As shown in Fig. 13, the
dry cell 43 opposes part of the upper sheet 13 which is
surrounded by the dry cell window_print portion 53.
The part of the upper sheet 13 corresponds to the dry
15 cell window 54a, so that sunlight is received from the
outside of the upper cover 1 .to the inside through the
dry cell window 54a. The insulating adhesive layers 32
of an ultravioletfcuriné ink or the like are formed
between the uppermoét sheet 12 and the upper surfaces
20 of the display element 34 and the dry cell 43. -
The electronic parts assembly 11 is surfounded and
supported by the frame 16. The upper and lower surfaces
of the frame 16 having the electronic parts assembly 11
therein are respectively éovered with the upper ahd
25 lower sheets 13 and 15. .Furthermore,'the upper and
' lower surfaces of the upper and lower sheets 13 and 15

are respectivelYﬁcovered with-the-uppermost*and lowermost



The part of the upper sheet 13 corresponds to the dry 15 cell w ndow

54a, so that sunlight is received fromthe outside of the upper cover 1 to .
the inside thgough the dry cell w ndow 54a. The insul ati ng adhesive | ayers .~
32 of an ultraviolet-curing ink or the .l+k&are forned between the

upper nost sheet 12 and the upper surfaces 20 of the display element 34
and the dry cell 43. The electronic parts assenbly 11 is surrounded and

supported by the frane ._The, upper and | ower surf.aces of the frame 16
havi ng the el ectFRF/ES pé?t%n‘gsygnblﬁ‘/s 13 Y%‘g\ﬁ?n 2rhebptts AP ver ed

wi th the upper qgfeg?r?%iéﬁ%%%$ﬁggﬁﬁf i3 ﬁ%ﬁkﬁé@?ﬁ%%ﬁ}hernDrEL t he upper

~and | ower surfac€s o e ower and 15 are respectively

covered with the uppefyoshi@ndal QUBAEDS! the @&%eﬁk@seﬁ SsHefe 2 NMh Jrfads s a
ul™a ed. In

result, a sheet-like conpact electronic calc or 1's manufactur

cal cul ator, the twpekn®ss sHegd 12 €186 AdNLS Dkdebsyet 60 HStwden tiiee
adhesive | ayer 60 between the 5 upper nost sheet 12 and the upper sheet
T3, 20 [errd; theppgymostheintéetd 312 1004 [ e |yppdre sttdmisi V3, | 2)/qr; 6thdet ween
t he upper sheet 13 and the board 21, 20 [err]; the board 21, 300 [err]; the
adhesi ve | ayer 6@Prpervekeet hb3bok8d R thel adkesiverlayert6l Netdt®eererr] ;
the | ower sheet 15, 80 [err]; t he adhesive | ayer 60 between the | ower

10
~sheet 15 and t hethe d#RPa®, shert ok 3 |andnfhe HPa %t host0 dhiedthe 203 [err] .

As a result, the,shegfsl1 ke compact BIELLLMN %0 between the board 21

this

and the lower sheet 15, 80 p; the lower sheet 15, 80 u;

10 the adhesive layer 60 betweén the lower sheet 15 and
the frame 16, 80 u; and the lowermost sheet 14, 80 u.
.As a result, the sheet-like compact electronic .
calculator according to the present invention has a
total thickness of 800 p (0.8 mm). The sheets 12, 13,

15 14 and 15, the frame 16 and the board 21 have sufficient
mechanical strength when they are deflected with a radius
of curvature of about 40 mm. The coﬁpact calculator as
a whole must be flexible to provide sufficient mechanical
strength. The display élement 34 of the electronic

T 20 parts assemblf 11 and the dry cell 43 also present

sufficient mechanical strength when they are deflected

with a radius of curvature of about 40 mm.

~ Since the framells.is sandwiched between the upper
= : and lower sheet 13 and 15, it firmly supports and
25 surréunds the electronic parts assembly 11. 1In this
manner, the electronic parts assembly ll_is.formed

| integrally with the upper and lower sheets 13 and 15,



cul.ator according to the present invention has a total thickness of 800
rl] (0.8 mm. The sheets 12, 13, 15 - 14 and 15, the frane 16 and the
rd 21 have sufficient nechanical strength when they are deflgcted-with a
radius of curvature of about 40 nm .The @apact calculator as a whol e nust -
-be flexible to provide sufficient nmechanical strength. The display el enent
.34 of the electronic 20 parts assenbly 11 and the dry cell 43 also
‘present sufficient nmechanical strength when they are deflected with a

radi us of CUrv&PHﬁe16F¥%&§£P94Ghmn;%EQQﬂihﬂﬂﬁ"ﬁhﬂﬂ§hﬁ?ﬁ1§#&ﬁmwmched

bet ween t he upg%r and | ower, sheet 13 and_ 15, it firmy supports and 25 :
“surrounds the EFECEFSFe piMES ry the distanGes between e UBPEEt roni ¢

parts assenbly i.s .foroed i nt I i t h.the upper and |o sheets 13
and 15, - Zl?it%ﬁ&s %iBngggaé#%g%%%gs%ﬁgﬁ&t ﬁ'tsofcotrp%sgﬁé@ﬁ-'ltﬂ ructure.
Furthernore, tQ@d@hsbénﬁﬁeb?&ﬂﬁ%nl%beaHBp%he§Q?ﬁkhi%g?%@g%@%&sowgrtﬁQEEt 15

corresponds to the wwdth of the frame 16, and e W. rresponds to the

5 thicknessthfickhesel oft toRi elpatirondes @i hbsehbaiehy ,piarethy
sealing the edges of the sheet-like structure. The sheet-1i ke conpacCt

el ectroni c cal pubperiyhasadistr thieuedges vifi thet bhekaald k2l sicsusangei.ched
by the upper and | ower sheets 13 and 15 (in this enbodi nent, 10 t he
upper and | ower sheBhe sbegftcdliBeacompads eflegtepntigeriadcudsitnrhheisng

mechani cal strength higher than
: stXucture in which the board 21 is sandwiched by the

L

upper and lowér-sheets 13 and 15 (in this embodiment,
10 the upper and lower sheets 13 and 15 are made of a
synthetic resin having mechanical strength higher than
that of the board 21). When a bending force is applied
to the calculator, the stresse is deconcentrated into
the board 21 and the upper and lower sheets 13 and 15.
15 '‘Since the upper and lower sheets 13 and 15 has high
strength, they absorb the bending force, so that the
board 21 is protected and a highly étrong sheet
structure is provided. Furthermore, in order to
provide a good oﬁter appearance of the calculator, ‘the
20  uppermost and lowermost sheets 12 and 14 serve not to.
damage or scratch the-upper'and-lower sheets'l3 and 15
" and also provide more strength against the bending
stress. The operation section 50 is arranged on the
uppermost sheet 12 to be pressed for bperation by
25 utilizing the elasticity thereof. As a result, the
user can press -the key in the operation section 50 to

bring the movable contact 24 into contact with the



the stresse is deconcentrated into the board 21 and the upper and | ower

sheets 13 and {5: 15 Since the upper and | ower sheets 13 and 15 has hig
strength, they absorb the bendi ng force,~s3 that the board 21 is protected
and a highly strong sheet structure is provided. Furthernore, in order to
provi de a good outer appearance of the calculator, the 20 upper nost and

| owet most sheets 12 and 14 serve nof. to_damage or. scratch t d

| ower sheets 13 SHRFYPIRN HEATT o%/% dF r’?%?eeq%‘iar%gﬁh%“ré}e #%gﬁ{?%i ng
stress. The operatio ectlo O.Jd.s .aryan on-the t t. 12t
~be pressed for 'o%éaroafi%he b‘{lpg%{’ SA%‘??I#% g'g . (ralfle asottbloec%ea{% esfeegﬁ'.onAs g
result, the users&aéhrpr@ésféﬂ@e&m L&ﬁ&e}&mﬁd Ut S8 ihhdst bring the

novabl e contact 24 I nto contact -22- stationary contact 22 of
the board 21 thrgnide tie v eeifd Wpdhsnaeri sheaid khe Bpeddwlonoperation
section 50 can be fornmed by a conbination of the uppernost sheet 12 and the
upper sheets13, s@gkidie 3Paicds aiotd profeet i frombhpappey surfaee dff omthe
upper surface of the uppernost sheet 12, thus providing a flat sheet-1like
case. A nethod fithe mppdmaxisk i shpathel Zheadtus ik wichiperta éll@dt ronic -

cal cul ator according to the first enbodi nent 10 of the present invention
wi || be descri beshegttlike case. : '

that of. the board 21). Wen a bending force is applied to the cal cul ator, @

A method for manufacturing the sheet-like compact
electronic calculator according to the first embodiment
10 of the present invention will be described with
.reference to Figs. 19 to 24. In the-fundamental
- manufacturing process, the electronic parts assembly 11
is assembled, and at the same time the sheets 12 to 15
and the frame 16 are formed. The ﬁpper and lower sheets
15 13 and 15 are then adhered to the upper and lower
surfaces of the electronic parts assembly 11, and then
the uppermbst-and_lowermost sheets 12 and 14 are adhered
to the exposed surfaces 6f the upper and lower sheets 13
and 15, respectively. Thé peripheral portion of the
* R 20 resultant sheet-like structure is cut to obtain a
sheet-like structure having é_predetermined.shape;

The manufacturing process of the electronic parts
assembly .11 is described with reference to Fig:_l9. A
film roll of a glass epoxy resin which has a plurality

25 of boards 21 with the grooves 25 (Fig. 14) and the
grooves 29a (Fig. 15) is prepared. The film roll is

sequentially fed to form predetermined wiring patterns



rence to Figs. 19 to 24. In the fundanental manufacturing process, .the
tronic parts assenbly 11 is assenbled, and at the sane tine the sheets .
0 15 and the frane 16 are formed. The upper and | ower sheetg 15 13
15 are then adhered to the upper and 3pwer surfaces of the electronic
parts assenbly 11, and then the uppernost and | owernost sheets 12 and 14
‘are adhered to the exposed surfaces of the upper and | ower sheets 13 and

15, respectively. The peripheral portion of the 20  resultant sheet - | i ke?

‘structure is cff theenren Ehaes -23 lan stheiotpper fend ripwepradefaras ned

shape. The nanufﬁcturingjgrpcess of the electrqnic parts assenbly .11 is
described wit h YefRASh@nHian £I e £ Kol |canrespaAnding ke ythesin
which has a plyralify, 25 of, boards 21 with the grooves 25 (Fig. 14) and
t he grooves 29;’0(615‘%.2]1‘5) The jnipgratednfinguih sliqment s@tﬁ?’e’nﬂ‘gllﬁ/ fed to
form predet er med W r tfer - 23- of t.he opper..filmg 22 .on the
upper and | ower sur aclélsqg%%aeﬁfghéq?osr tolfoﬁt?ho %%aé"qfi%clm r%qt?or forkfishg to
the board 21 —aPE HOHRA AUPLrd IiHidgr Rl RlPTi dduil) Alrlch UG Tyl
hole 25 of the board 21. After the é%%es S ~are bon eéﬁio §H¥%B%ﬁ%ated
circuit el ementinkegitdd@irtad HiRGhedit QA 1iLleiPi¥s G ded GG HHeAL ed
with the resin 28, the filmroll is cut into boards 21. The cream sol der
portions 31 areeafmp i28) tuhe [filgr a@ids ixwand idee baeirds 29h (ke 3B), as
shown in Fig. 16A As :
: : cream solder portions 31 are applied to the grooves 29a
and the notch 29b (Fig. 3B), as shown in Fig. 16A. As
10 shown in Figs. 15B and 15C and Figs. 16B and 16C, the
capacitors 30 and the limit-emitting diode 33 are
- respectively ihserted in the grooves 29a and the notch
29b. The cream solder portions 31 are melted, and the
capacitors 30 and the light-emitting diode 33 are
15 pressed and fixed. The display element 34 and the dry
cell 43 are disposed in the vicinity of the board 21,
the terminals (finger leads) 41 and 49 ére'fgrmed and
the conductive adhesive layers 42 are formed thereon.
The adhesive layers 42 (e.g., carbon ink) are then
20 . half-dried by hot air at a temperature of 120°C for 4
seconds. Thereafter, the'board 21 is positioned, and
the terminals 41 and 49 are adhéred by pressure to the
terminal -electrodes of the display élement-34 and the -
dry cell 43. The contact portions are then completely
25 " dried by hot air at a temperature of 120°C for 60

seconds. Finally, the insulating adhesive layers 32

such as an ultraviolet-curing ink are formed to cover



}10 shown in Figs. 15B and 15C and Figs. 16B and 16C, the capacitors 30 (zé}é
“.and the limt-emtting diode 33 are respectively inserted in the grooves
29a and the nogch 29b. The cream sol der ‘portions 31 are nelted, and the
capacitors 30 and the light-emtting di.ade433 are 15 pressed and fi xed.
The display elenent 34 and the dry cell 43 are disposed-in the vicinity of
the board 21, the termnals (finger |eads) 41 and 49 are formed and the
condgucti ve adhesive | ayers .42 . are formed thereon. The adhesive |ayers 42
(e.g., carbon irhe degmimal 2@nnedidiohsdifedhiey capaciitorst 38 ,t hper at ure of
[err] for 4 seconds. Thereafter,: the board 21 is positioned, and the
. terminals 41 andightaepiddiagediodepdysihe d4spAayt elsmear éledPRodRS of

the display elenent 34 and the dry cell, 43.. The tact ti th

EpnplftelthS _dQ&WQSglbf otIQQ’%§%@§1W@hﬁ@ﬂ5Fﬁfgaoggfegg%n}gﬂgﬁgrggcoﬁgs.

Final ly, the insylating.adhesive | rs h | t.r.ayi t-

ggk'aLe TOrHed o TESV 3¢ ;fgﬁ'thg%ﬁgfngéa%% oﬁ%ég ﬁgﬁssés%iﬁggcagggz?grs
, the light-em tt] .l 3 displ | egent -ggl |

30, the 11 G el ) gt o inalkalay ) cuRl a3tedg Lheap S|

for aligning jighdihed dry WITEAI,N A aivelle (b@.?r.-dﬂis,))t.'he di spl ay

elenment 34 and the dry cel'l 43, respectively (Fig. 3(b)). The manufacturing
process of the upper mhe manthfadtRiringt proceiss bZ ahd Lppeirimbsheaddscri bed.

Atim lowermost sheets'lz and 14 will be described. A film
.roll having a thickness of 80 u is prepared to form the
10 -  uppermost and lowermost sheets 12 and 14. The film
roll is fed, and the key name érint portions 51, the
display window print portion 53 and the dry cell window
'pfint_portion 54 are printed thereon. Thereafter, the
carbon ink is applied thereto. The film roll is cut
15 .into pieces each.corresponding-to the uppermost sheet
12;. Similarly, the film roll is fed, and the
nontransparent print portion 61 is sequentially printed
thereon. The film roll is cut into pieces each
. corresponding to the lowermost sheet 14. The resultént
20 uppermost sheet 12 has a size greater than the final
size thereof, as indicated by the alternate long and
- . two dashed line in Fiés. 4 and.5. Similarly, the
rééultant lowermost sheet 12 has a size greater than
. the final size thereof, as indicated by the alternate
25 long and two dashed-lig§~in Fig. 7. The resultant
| uppermost énd lowermost'sheets 12 and 14 are punched to

form the holes 63 for aligning jigs. The positions of



'l having a thickness of 80 p is prepared to formthe 10 = uppernobst and
ywer nost . sheets 12 and 14. The filmroll is fed, and the key nane print
peftions 51, the display w ndow print portion 53 and the dry cell wi ndow
~print portion 54 are printed thereon. Theygafter, the carbon ink is applied

thereto. The filmroll is cut 15. into pieces each corresponding to the
uppernost sheet 12. Simlarly, the filmroll is fed, and the nontransparent:
print portion 61 is sequentially printed thereon. The .filmroll is cut int

pi eces each corthespeidn$ 3 catrespomed nosttishesttllihe cfhetheesfldaint 20
uppernost sheet 12 has a size greater than the final size thereof, as
i ndi cated by tWPPETGSHaRd deyermestweheatfedd iand ikt .Fi g othen 5.

Simlarly, the re ultgyt I?¥§2£g§t SQﬁgt 12 has a size greater than the
final size theP@3RS adhgFeahesl® dife 30d drhaxe Sprmed &) have @wo dashed
line'in Fig. 7._;_Ihe_ I t__URRer.nm nd l.ower npst. sheets 12 and 14 are
punched to forr%ltz-t%e%r%%}s%%%%&r'%altgrﬂ%]d&ﬁ ggén\g?hgrﬁgéﬁct'&?saﬁf to o5 .

the hol es 563 cLLeeRM G 1t i i.nal r t and | owernost *
sheet s 125and %% I'n (%t]'tt%"grrliittv\églrtgslitnl t%:e t aé%'{s%ecreets ff %a%%ssa're formed to o

have a size greater thahantdacturihy Prdfledy %ictth%ou%%etro and 1oRgk! orm .
alignnment in the manufacturing process. The manufacturing process for the
upper and | oneshskest 431 Andd 51 2nd dheh & am@ 8 61 &iwill beb@edesgbeled
'below. Film rolls of a synthetic resin such as rigid
PVC having the same thickness as that of the sheets 13
10 and 15 and the frame 16 are prepared in.the manufacturing
- processes of the upper and lower sheets 13 and .15 and
the frame 16, respectively. The foll £ilms are -
respéctively fed and cut into predetermined sizes to
prepare the upper and lower sheets 13 and 15, and the
15 frame 16. The resultant upper sheet 13 has a size greater
than that of the final product, as indicated by the
alternate long and two dashed line in Fig. 6. At the
same time,.the upper sheet 13 is éunched ﬁo.form'the
- holes 56 to S59. Similarly, the resultant. lower sheet 15
20 has a size greater than that of the final product, as .
indicated by the alternate long and two dashed line in
'Fig. 8. At the same time, the lower éheet 15 is punched ‘
to form the hole 62. The resultant frame 16 has a size
larger than that of the final product, as indicéted by
25 the alternate long and two dashed line in Fig. 9. At
the same time, the frame 16 is punched to have the shape

shown in Fig. 9. The holes 63 are formed to align the



'%FGiOML .Filmrolls of a synthetic resin such as rigid PVC having the sane

t hi ckness as that of the sheets 13 10 and 15 and the frane 16 are
prepared in theemanufacturing processes of the upper -and | ower sheets 13
and 15 and the frane 16, respectively. .Fhgéerell filnms are respectively fed
and cut' into predeterm ned sizes to prepare the upper and | ower sheets.13
and, .15, and the 15 frame 16. The resultant upper sheet 13 has a size
gregTer than that of the_fimal product, as indicated by the alternate |ong
and two dashed | FRRe¥ n2Rf gloer pghepes sand theeframe, fpepechiedlns s
punched to formthe holes,56 to 598 Sugiéarly, the resultant | ower sheet 15

« 20 has a size 5?%%t%?f¥h%ﬁ'tﬁat ofthe fi nal product, as-indicated b.y

the alternate long a ] Lo Fi 8. At. the sane ti t he

| oner sheet 15 isgpunc %39?%&$€$%$t%%£%%$% 1% %%&F@%i&ﬁt%ﬂua?$ NG has a
size larger tha t fd , I ngll . 1 he
a: tzer natg | ong gf]%ﬂ?\/\f)&%aﬁsm elﬂ?%iét Pin’?g%é Qj‘é :APQ% réifgarr‘gy%ﬁven e frame

16 is punched t orhqyezl henghapeig hoBshdwii th Pig The: hotes il afe forned to
align the - 26 - upper and lower sheets and the frane, respectively
shown in Figs. 6asseminte Othd heeswhtdnanenmbeher S Bins b aRderll ifrom a
accordance with the flow chart in Fig. -20. An jig 64 shown in 5 Fig. 21
and a jig 66 shdwse réFief e ajiy Bkt pradesndimindd® pesiticare menbers.
Pins 67 extend froma _

. corresponding to the ocutside and inside of the final

product so as to align the members with each other with
10 respect thereto. Similar pins 67 extend from a base 66
of the jig 65 at predetermined positions corresponding
to .the outside of the final product. The bases 66 of
the jigs 64 and 65 have sizes greater than that of the
‘final product. The positions of the pins 67
15 respectively correspond to the holes 63.
The insulating adhesive layer 60 is formed dn the
upper surface of the lower sheet 15 which is then held
by the jig 64. In this case, the'pins 67 of the jig 64
are fitted in the holes 63 of the lower sheet 15, |
20 respectively. The lower sheet 15 is thus placed on the
- . upper surface of the base 66. Subsequently, the pins
. . 67.of the jig 64 are fitted in the holes 63 of the
) board 21, the display element 34 and the dry cell 43 so
as to hold the electronic parts.assembly 11 on the base
25 66 in alignment with the lower sheet 15. In other
words, the electrqnic parts aSsembly 11 cbvers the lower

sheet 15 through the adhesive layer. ' In this condition,



tside and inside of the final product so as to align the nmenbers with

h other with 10 respect thereto. Simlar pins 67 extend Jroma base
66 of the jig 65 at predeterm ned positi @s —corresponding to the outside of
the final product. The bases 66 of the jigs 64 and 65 have sizes greater
than that of the final product. The positions of the pins 67 15 .
‘respectively correspond to the holes 63. The insulating adhesive |ayer 60'?¢
is formed on tkBeuppertyaniscpastst hesemhdy JdAeds a8heiredhbysprreesurel d by
the jig 64. In_this case, the pins 67 of the jig 64 are fitted in the holes
63 of the | oweR€nbBept150 e lowerpsheefely- The Fsa@e deds tbens thus

placed on the YRRSL SHELAES o LD SSE 800 BYPRSURL Ly, HieyRinaceT of
33,200 e Aryagall 63 99 Sl Qo dot e oLacbagatoo i apRaseTib 11 o

(Eéii 66 of the jig 64 at predeterm ned positions corresponding to the

t he base 25 n-al ignment W th oWer °s wor ds, )
t he el ect soni cepapbsSias ¥ vear : r 15 ¢t u e :
adhesi ve | ayer. I% tﬁigggg%dféﬁo%? 2 ﬁ?%gﬁh%EgEePég??%ﬁiéfpgégsgggégnbly

11 is adhered bpeptessunndand Agabrb@ bbepkewsurshagli #SatTB8 thaMBowbiri S
then positioned by fitting the pins 67 of the jig 64 in the holes 63 in the °*
same nanner assHeetrilBed @ahothis ¢baditionf,r ahe fHame pbasadrolnds the
peri pheral portion of the |ower
' electronic parts assembly 1ll. The insulating adhesive
layer 60 is formed on the lower surface of the upper
10 - sheet 13. The upper sheet 13 is then aligned with the
electfonic.parts assembly 11 and the frame 16, using the
jig 64, and is adhered by heat and pressure thereto. As
a result, a laminate or sheet-like structure which
comprisés the electronic parts assembly 11, the upper
15 and lower sheets 13 and 15, and the frame 16 is prepared
as shown in Fig. 23.

The insulating-adhesive layer 60 is formed on the
uppér surface of the sheet-like structure, that is, the
upper surface of the upper sheet 13. The adhesive

- 20 layer 32 (Fig. 13) of an ultraviolet-curing ink is
formed on the upper surfaces of the displéy element 34
- (Fig. 12) and the dry celi 43. In this condition, the _ -;
jig 65 is used instead of the jig 64.. When the piné 67
of the jig 65 are fitted in the holes 63, the

25 sheet-like structure is placed on the base 66 of the

jig 65. The uppermost sheét 12 covers the upper sheet

13 as a part of the laminate and is adhered by heat and



*sheet 15 and is adher.ed by pressure and heat to the | ower sheet 15. In thi'

.condition, the frame 16 surrounds the el ectronic parts assenbly 11. The

i nsul ati ng adhgsive layer 60 is forned on the | ower surface of the upper 10
sheet 13. The upper sheet 13 is then aljgied with the electronic parts
assenbly 11 and the frame 16, using the jig 64, and is adhered by heat and
pressure thereto. As-a result, a lam nate or sheet-like structure which
conprises the electronic parts assenbly 11, the upper 15 and | ower
sheets 13 and lpreswhineheHeretm .16 Thegmaimrd the stidnaviio leitycu2dngThe

i nsul ating adhesive layer 60 is fornmed on the upper surface of the

sheet -l i ke strudink @n thhae uppen rrunfiases Qf ftiee difsplisy edemendhddt ang. The
adhesive 20 . layer_ 32 (Fig. 13) of an ultraviolet-curi ink is formed on

the upper surfadd® &% reldi 4 dyF éﬂ‘\éﬁ?é’ntb%&fa(qiiad?inﬂ)ul&%g‘vtiﬁée&r Fagsl | 43.
In this conditi the jiq@,.,65 i d.instead . of the jiqg 64. \ th [
T Cond T 1 9% i I8 UL S M

e | d h i .0 . . h 1 h :
uppor sheet 15 25 35, ¥hell i qichdthusil WP 6o e 2dRRKTLE 11C,

surfaces of the di'splay elenment 34 and the dry cé€ll 43 is cure

& adi ating ultravicwedt sraet timr eahe Tharerapidtd dhedtalandlse heddt Bynedeupsi de
own

- pressure therealyer BPHGAHRIN fditdd A\ Petzfp‘b‘éreidnguir'fl&c%ngrfgg?l,hgpper

jig 65 and overlies the lower sheet 14 and is adhered
by heat and pressure thereto. As a result, a laminate
10 or sheet-like structure is prepared in which the
~ uppermost and lowermost sheets 12 and 14 are respectively
adhered to the upper and lower sheets 13 and 15, as
shown in Fig. 24. In other words, the electronic parts
assembly 11, the uppermost sheet 12, the upper sheet 13,
15 - the lowerﬁost_sheét 14 and the lower sheet 15 are
integral With each other so as to constitute a single
1aminate.-
The petipheral portion of the resultant laminate
is then cut to have'the.same size as that of the_final
20 product shown in Fig. 1. In other words, since the
~uppermost sheet 12, the upper sheet 13, the 1dwermost
- 3 sheet 14, the lower sheet 15 and the frame 16 have a
size greater than that of the final product, the
- unnecessary -peripheral portion is cut so that the
25 © laminate has the same size as that of the final
product. " As a reéult, the peripheral portion of the

frame 16 is left so as to constitute the sides of the



and is then positioned using the jig 65. The adhesive Iayer 60 is
n. formed on the exposed surface of the | ower sheet 15. The | ower nost
det 14 is held by the jig 65 and overlles the 1ower sheet 14 and is
ddhered by heat and pressure thereto. 3 result, a lamnate 10 or
sheet-like structure is prepared in mhlcﬁ t e uppernost and | ower nost
sheets 12 and 14 are respectively adhered to the upper and | ower sheets 13 .
~and 15, as shown in Fig. 24. In other words, the electronic parts
assenbly 11, tBRedpp@iResEtzheelrs?, the upper sheet 13, 15 . the
| ower nost sheet 14 and the | ower sheet 15 are integral with each other so
as to constitute a Shegekekarmbnitepafhe pssepbeyalllpest seppettbhepyesul tant
~lamnate is then cut to have the sane size as that of the ?lnal 20 .
product shown theFfgame. 16| nastEbewmoidsFiginte tRhe thpesamet tsheet 12, the
upper sheet 13, the_| owernpst sheet 14, the | ower sheet 15 and the frame 16
have a size'gréﬁ?e?l?ﬁﬁﬁoﬂhﬁtPéFchésﬁﬁﬁlepiédmétSanﬁwlghﬁdcbesuegn
peri phera por% on _is cut. §0 t hat | ani nate has the sanme size as

that of the fi pPBAfCER Aé°3eFe§EF?Fstﬁé ﬁ%@ibﬁera?uﬁﬁhﬁrﬁﬂréi the frane
| ef i de h
g?rhitu?et Soe@é?égTr%ﬁ?%hégigwagﬁggﬁb eﬁg gssﬁﬁﬁo}? arﬁi ﬁér??aﬁﬁ 16,

as shown in Figheluppét 408 $WEr'LHBets 13 and 15, respectively. &

shéet-like compact electronic calculator is thus

prepared.

10 A sheet-like compact electronic calculator
according to a second embodiment of the present -
invention will be'described_with reference to Figs. 25
and 26, in which a method for manufacturing fhe -
calculator of the second embodiment differs from that

15 of the first embodiment. In the second embodiment, as
shown in Fig. 25, bosses 69 of rigid PVC are formed by
printing on predetermined positions of the upéer surface
of a 1owef sheet'iSl so as to have the same height
'corresponding to a total thickness of the upper sheet

20 13'and.the'e1ectronic parts assembly 1ll. The electronic

| parts assembly ll,-the frame 16 and the upper sheet 13
are aligned-with respect to the bosses 69 and are adhered
to.each'otherg_ As shown in Fig. 26, the uppermost sheet
12 is adhered to the lower sheet 14 ﬁhrough the adhesive

25. layerf60 using the jig 65 (Fig. 22). The unnecessary
peripheral portion is ;hen cut to have the same size as

that of the final product. According to this method,



the electronic parts assenbly 11 is sandw ched between 5 t he upper and [{s
.lonwer sheets 13 and 15. Furthernore, the uppernost and | owernost sheets

and 14 are adhgred to the upper and | ower sheets 13 and 15, respectively. A
sheet-|i ke conpact electronic calculator_is,thus prepared. 10 A
sheet-1i ke conpact electronic calculator'ai%ording to a second enbodi nent

of .the present invention will be described with reference to Figs. 25 and
26, n which a method for manufacturing the cal cul ator of the second

enbodi ment di ff egsndé Ohé hedsdds 69 Odréd NeofméStoe el Iy sHed MBsECONd
enbodi nent, as shown in Fig. 25, bosses 69 of rigid PVC are forned by

printing on predeheriigesd poisdim ol Pigi hZl uppsd okt five eusdd A tesaelrt isheet
151 so as to have the sanme height corresponding to a total thickness of the
upper sheet 20 in 1Simple thanefactuning procssasaedblaw Idost Thelfeltdug r oni c
parts assenbly 11, the frame 16 and the upper sheet 13 are aligned with
respect to the b%ﬁé%sbms%da%{r@%td?@%%ﬁt& eshdvntiefids Thawe ifrumeg

26, the uppernost. sheet 12 is adhered to the | ower sheet 14 through the
adhesive 25 |2 HPRRF (SHRERAERLT i o5y . sheat Lip&hpnkie ed
_peripheral_portiontis.theqicut to have the sanme size as that of the final

pr oduct . Accordiﬂ% t%ﬁt?ﬁ% het hod, - 30 - since the bosses 69 are forned

on the |over sheet 15{ g 8gel] Pl BEOMBbLL Fidhcdia e hdils i sesha

resul ting _ _ o
third embodiment of the present invention will be

described with reference to Figs. 27 and 28, in which
10 the sheet-like structure of the third embodiment
. differs from that.of the first embodiment. ~In the
third embodiment, as shown in Fig. 27, a sheet 70 is
used in place of a combination of the lower sheet 15
and the frame 16. The sheet 70 is.formed to have a
15  shape corresponding to an integral body of the lower
sheet 15 and the frame 16,.as shown in Fig. 27.
Fig. 28 is a sectional view of a sheet-like compact
electronic calculator in which the sheet-like structure
is.prepared ﬁsing ﬁhe sheet 70 in the same process used
20 in the first embodiment and an unnecessary peripheral
portion thereof is cut to have the same size as that of
- ' the final product. According to the calculator having
the structure described above, the number of members is
decreased. Furthermore, the alignment of the frame for
25 holding thé elecﬁronic parts assembly 1l can be omitted.
A sheet-like compact electronic éalculator_

according to a fourth embodiment of the present



% si npl e manufacturing process and | ow cost. If the same bosses as the
sses 69 shown in Fig. 25 are forned 5 on upper surface:of the | ower

eet 14, the jig 65 need not be used. A sheet-like electronic galcul ator
according to a third enbodi nent of the prygsent invention will be described
wi.th reference to Figs. 27 and 28, in which 10 = the sheet-like structure
of the third enbodiment differs fromthat of the first enmbodinent. In theu_
third enbodi nent, as shown in Fig. 27, a sheet 70 is used. in place of a *
_conbi nati on of iWentdnn wiHdetbe Siearritied fridhe referBrses tmeFigd i29.f or ned
to have a 15 shape corresponding to an integral body of the |ower sheet
15 and the fraﬁQe’lé%eﬁézssl‘?t’ﬁﬁﬁ hopds Yz?‘—hmcozt@ﬁ#%%cﬁwt \Hhag of a

sheet-1ike co ct ect.roni.c_cal culator in mhlch t he sheet-llke structure

i s prepared ursTR HH& LT % FsHErodsed PEEYSST the MPPRE first
enbodi nrent and NR&C # ri 3l | t her eof cut .to have the
sanme size as thgl'%egf &?hg%?atﬁeog’rog 261 %?(’)trb %"e t?‘ﬁ lc??i’lefulsgte&; havi ng
the strucsure desghidbedheapdusa e n@@ggr Qfe :
Furthernore, the alignnent of ‘the frame ng f%ﬁggﬁﬁgpgi EF%OHIC

parts assenblyoflth&nsh%e&ﬁﬂhk@dst&dﬂﬁﬁﬁéJHSKQh%QﬂE%Qtt@'ﬁﬁb@oﬁh% same
. calculator according to a fourth enbodi nent of the present
“invention wi || sheedesctihbdd of tther €imadnperodacki dn 28e same_nanner as
in the first_embodiment. The thicknesses of the sheets
are increased so as to have the éame thickness as that of
10 the sheet-like compact electronic calculator shown in.
Fig. 1. Accérding to the fourth embodiment, most of the
adhesive layers are omitted, thus greatly simplifying
the manufacturing process.
‘A sheet-like compact electronic calculator
15 according to a fifth embodiment of the present
invention will be described with reference to Fig. 30.
Referring tb Fig. 30, the board 21 is divided into a
board portion 211 for the integrated circuit element 26
and a board portion 212 for the stationary contacts 24.
20 - The board portions 211 and 212 are connected by _ ¢
| terminals 71 formed on the board portion 211.

- According to the fifth embodiment, heat applied to the .
mounting_process of the integrated'cifcuit element 26
may not adversely affect any other elemént suéh as the

25 stationary éontacﬁs 24. The board portions 211 and 212

. may comprise any material which is suitable for the

manufacturing conditions.



' )
The sheets are bonded by thernoconpression, except that the adhesive Iaye
.60 are only used between the upper sheet 13 and the board 21 and between ;

the | ower sheef 5 15 and the board 21. The unnecessary peri pheral
portion of the sheet-like structure is theypcut to have the sanme size as
that of the final product in the same manner as in the first enbodi nent.
The thi cknesses of the sheets are increased so as to have the sane

t hiskness as that of 10 the sheet-1ike conpact el ectronic cal cul ator
shown in. Fig. 1. AcCRheliuppém ddweed durdrd ethmdiowst cowet 0fwitlle bedhesi ve
|l ayers are omitted, thus greatly sinplifying the manufacturing process. A
sheet - 1i ke conpatasctiked mare ca cgtaidi. 150 the ghetitmgitke compadt

enbodi ment of the present invention will he described with reference to
Fig. 30. Referrifferamif iciiatdoal the iRrefsptidrvientdorhd&hel portion

211 for the integrated circuit el enment. 26 and a bqard portion 212 for the
stationary cont d‘gf%el.’zzﬁow 1 aﬂ#e 'g%'ar]d’“ﬁﬁ 9O frfgcfd%ff%@rzémc ct ed
fy termnals 71 0 i ._AC P tQ.the fifth
tewrrbodi ment ,§heath§|§oé|§idaeIP t%&f‘ﬁ'&e) sﬁ'{nlﬁknatoé)%% O%]o%%%sel%%q{?g{ﬁ@étpggrtas{]ed circuit

S![ :?Fgaarzs (r:rg%t ;%ssé%ﬁ SJ%% %)ggé(‘jétpiﬁfgtﬁi%;g%zla% %%u%}y%?gmgﬁogcgny
material which ighsWilamdid gdecdmisfaidly ind camd tippes cover 32 -
| has the operation section 50 and the display window 53
and is adhered to the upper surface of the electronic
10 parts assembly ll. The lower cover 2 is adhered as a
sheet to the lower surfacé of the electronic parts
. assembly 11. The upper dover 1l comprises an integral -
sheet structure of the ﬁppermost sheet 12 and-thé upper
sheet 13 which latter serves as a swiﬁch spacer in the-
15 first embodiment. Similarly, the lower cover 2
comprises.én integral sheet structure of the lowermost
sheet 14 and the lowerléheet 15.
The upper and lower covers 1 and 2 may comprise
siﬁgle sheets-72 and 73, respectively, aé shown in the
20 sheet-like structure of Fig, 31 according to the sixth
embodiment of . the present invention.. Fig. 31'is a
. : sectional view of the sheet-like structure obtained by
| -stacking the sheets-and'cutting an unnecessary
peripheral portion thereof to have the same_sizé as
25 that of the final pfoduct. In this case, the lower
' covef 2 (sheet 73) and a frame 161 are thick enough and

are made of a rigid resin to assure good mechanical



upper cover 1 and the | ower cover 2 will be described nore in detail.
the sheet-like conpact electronic cal culator of the present invention,.
He upper cover 1 and the |ower cover 2 are adhered to the 5 4upper and

| ower surfaces of the electronic parts assenbly 11, respectively, so.-as to
support the protect the electronic parrs3§s§énbly 11. The upper cover 1 has
t he operation section 50 and the display w ndow 53 and is adhered to the

upper surface of the electronic 10 parts assembly 11. The |ower cover 2
i s adhered as @+$hBEHHLO0 BNEphQWS! 73Uk 0f3 lseGt.r gni ts assenbly
- . 11. The upper coverel conpriggé an inte r§F ?ﬁ%@?sggrg%t%rgggﬁiﬁhg

UDpernnst'sheeboizegPénahagu@@ethéhaghrA%iwhi@@ckabbesoS%EV%ﬁeas a switch
spacer in the 15 irst enbodinment. Simlarly, the lower cover 2 '

conpri ses an i nppgrabsthebkest 12ct updtefrnbitd viedwer rhet upbeet cbdeand t he

| ower sheet 15. The upper and |ower covers 1 and 2 may conprise single .
-sheets ‘72 and Reedr aopedbei makde, thdinshodikien thkesi@th embedimenite shbwnct ure
of Figs 31 according to_the sixth enbodi nent of the present invention. Fig.
31 is a séctiohBl Fifew3dt tAesSerEden pfeasehgetaldkehssrucguse ofatkeng t he

sheets and cutting an upnecessary ri pheral portion thereof to have the
sane size as 28°M aFﬁaFEGFtFHQLFiﬁgﬁcﬁaaﬁﬁEt?ccPﬁdﬁﬁgst8a§B? ER¥SPSRer

cover 2 (sheet.gééggﬁggghé%?ggﬁlg%egggttthgngggﬂggsag o%keigade of arigid

0

resin to assuré@
Fig. 32, in which a sheet 75 of rigid PVC is formed to

have a thick peribhery. The sheet 75 is singly used as

10 the uppei cover 1. The sheets including the sheet 75
are stacked and adhered to each other in the same
manner as iﬁ_the first embodiment. Thereafter, an
unnecessary peripheral portion is cut to form a.
sheet-like compact electronic calculétor. In this

15 case, 6nly the operation sectipn of the sheet 75 is

made thin and a spacer is disposed thereunder tb allow
the user.to press the key easily. In this manher, the
upper cover 1l compriées only a single sheet having the
operation section and the display window. Furthermore,

20 a2 single sheet can be used as the lower cover 2. The
sheets including the single sheet describéd above are
stacked and adhered to each other and are cut to have
the same size as that of the final product. As shown.
in the first embodiment, the upper cover 1 of the lower

25 cover 2 may have a multi-layer structure having at
least two sheets.

" The frame will be described in detail hereinafter.



- 33 - strength.- A spacer 74 may be disposed in a position correspondi ng toé¥
.the operation section 50 of the uppernost sheet 12. Alternatively, the
upper cover 1 geed not be made thin unlike the sixth enbodi mrent shown 5
in Ri'lg. 31. A section of a sheet-like strﬂgture of the conpact electronic
cal cul ator according to the seventh enbodi of the present invention is’
shown in Fig. 32, in which a sheet 75 of rigid PVCis forned to have a
t hi ok perlphery The sheet 75 is singly used as 10 t he upper cover 1.

The sheets incl s #dife ShaRiwilchel betade drnd; (@0 Lafly Qler in

the same manner as in the first enbodinment. Thereafter, an unnecessary.

. peripheral portilswers dsitet @2 ffundanaitesty léﬁ.ﬁ.—vfaumm:ttrﬁ liddtichic
calculator. In this 15 case, only the operation section of the sheet 75
I s made -t hi n andaxtsparssentsiyi Kpcsedd hey quruieyc dtalfmom tdwetarsal t 0o press
the key easily. In this manner, the upper cover 1 conprises only a single
sheet havi ng t hfanqrast i gin sthe iﬁrm@wm@m.aytmmme Fufr titfer more, 20
& single sheet can be_used as the | ower cover 2. The sheets including the
singl e sheet dest@TRY W%@@b&é&%&mm Hewekc IFYiek® land are

1100 0 T Sl St el B, AR
mul ti-layer st r;{g}é&ﬁ JWA:P aénc{ W LWRSERIE 278 e Idhee

described in de erelna
' present invention is not limited to the above structure.

A peripheral frame portion may be formed on one of the

10 upper cover 1 and the lower cover 2, or periphéral frame
portions may be respectively formed on the upper cover 1
and the lower cover 2. The upper cover 1 is brought into
tight contact.with the lower cover 2 through any
peripheral frame portion.

15 ' Fig. 33 is a sectional view of a sheet-like
structure which constitutes a sheet-like compact
electronic calculator according to an eighth embodiment
of the present invention. A lower cover 2 is used in
which a frame portion 162 is formed integrally with a

B 20 sheet 76. "The sheets including the sheet 76 are

stacked and adheréd-to each other, and an unnecessary
s | peripheral portion is cut to prepafe the sheet-like

compact electronlc calculator In the eighth

r

embodiment, the upper cover l and the lower cover 2 are
23 respectively made of sheets 72 and 76. The electronic
parts assembly 11 is disposed in the recess surrounded

by the frame portion 162 of the lower cover 2. The



B4 - The frame sandwi ched between the upper cover 1 and the |ower cover 2
didanmental |y surrounds the electronic parts assenbly 11 so-as to protect
it-fromexternal forces. |In the first enbodinent, the franme 164is 5 '
fornmed i ndependently of the upper and |0 covers 1 and 2, so that the
~frame 16 is sandw ched between the upper Tover 1 and the | ower cover 2.
However, the present invention is not l[imted to the above structure. A
~peripheral franme portion may be fornmed on one of the 10 upper cover
and the |ovwer cawmer 2cover pEr(phestl 72y al® PLOGTRESiINEY PEghEeSEsctiNe! Y
formed on the upper cover 1 and the |ower cover 2. The upper cover 1 is
brought " into ti h cone celegirtnitepdvierasssmivly Lhrandghtikayfpatée pher al
frame portion. 15 - Fig. 33 is a sectional view of a sheet-like
structure whi clPXF?7t18%s a sheet-1ike conpact el ectronic calcul ator
according to an eighth e dj ment _of the present invention. A |lower cover 2
is used in which a f‘?‘a‘?mn% r}§ oh 992EIN2br Rl | 9 cyrehestwiikea 20

heet 76.  Th ts.including the sheet 76 tacked and adhered to :
cach of hef  and RS CUEHS LRt iR [ Bt RS o dPatepar e the

a
heet -1 ik olal : ' h di t.th
3p§2r cgvgrci an %%%%%%%%Q#Zér%é%é{hégggjé%% v%%@‘%fl&%‘etgfd%hegts bt
72 and 76. Theifd gtduHE DFdSeASSE MOy éﬂeiﬁﬂé%&%}ii:ﬁh}%ﬂe £ 5’ S

surrounded by the franme portion 162 of the | ower cover
' portions are integral with the upper cover 1 and the

L™

lower cover 2, respectively. The sheets including the

10 upper and lower covers with the frame portion are
stacked and adhered to each other, and an unnecessary
peripheral portion is cut to prepare the sheet-like
compaét electronic calculator in the same manner as in
the first embodiment. A sheet 77 integrally having a

_15 - frame portion 163 is used as the upper cover'l, and a
sheet 78 integrally having a frame portion 164 is used
as the lower cover 2. The frame portions.163 and 164
'constituté a frame when the sheets 77 and 78 are

- ' laminéﬁed.  The ninth embodiment exemplifies-a

20 structure in which the upper cover 1 is made of a
single sheet, and the lower cover 2 is also made of a
single sheet.l | _ _ .

Sheet materials are not limited to the materials

RY]

used in the above embodiments. A thin steel sheet may’
25 be used to improve the recovery force and the mechanical
strength.. Furthermore, the thicknesses of members such

as sheets, and the connections of the board, the display



.electronic parts assenbly 11 and the frame portion 162. Fig. 34 is a
sectional viewgof a sheet-like 5 structure which constitutes a

~ sheet-like conpact electronic calculator_aggording a ninth enbodi ment -of
the present invention. In the ninth enbodinent, frame portions are integral
Wi th the upper cover 1 and the |ower cover 2, respectively. The sheets
i nctudi ng the 10 upper and | ower covers with the frame portion are

. stacked and adheskshémt carod thdedry amsll e merte skimiyt e rigphttealabmord i on i s
cut to prepare the sheet-like conpact electronic calculator in the sane

« manner as in theethodinempodi e dry\ etbetiy monhtligidaed 4ma mplarls
frame portion 163 is used as the upper_cover 1, and a sheet 78 integrally
having a frame peRt}orPubsay kR RKHRNIR QR ddvidt dXy omiel f r Fhe

ortions 163 and 164 constitute a frane en the sheets 77 and 78 are
PO et o, the R IR A HEHOD R 19T e o U5 Ee G e, A EAPSRIART € he

Upper cover. 1l is ];’@gﬁ 0 i shee @Qﬁ he 4.0 Qwer i 0 made.
of a singl & sheet’ ele’{ %a%segr% 3 Qa'r&egdnlo . |§rﬁ te‘f&%\%[q‘ﬁag’\iréat%ﬁ%%sased in
the above enbodirﬁg-épt | e S LPAl L SSEl i By - Lehs i tiRR YSRihd: | Maive the

recovery force an t%ee J%eé:{ga% cavf}f&st rengtsh_. Furtshlerlrmre, the thicknesses

of menmbers such meesdipet Snvaididdel £ HBeClikitedftd RhdGimbadthe di spl ay

35 - upper cover 1 (sheet 72) is brought into tight contact with the @

electronic calculator, but may be widely extended to
sheet-like compact electronic equipment such as an

10 electronic water and an electronic gate machine.



-N36 - elenment and the dry cell are not |limted to the above. enbodinents.
Me dry-cell is not linmted to a solar cell, but may be extended to, any
Ai n dry cell. The operation section may not be I i ﬂ“ Iﬂﬂﬁl angenent
‘ shown in the above enbodi nents. Th novabl e”mm Hu Eﬂllr epl aced
with pressure-sensitive rubbers. The presgnt inventioh i's bt Sliited to
t he ‘conpact electronic calculator, but my be wdely extended to sheet-li
-conpact el ectronic equi pnent such as an 10 - electronic water and an
el ectroni ¢ gatE dmsdy ne. - 37 - Cains: 1. Sheet-like conpact
~electronic device, conprising: an electronic parts assenbly |nclud|ng 5
“a board including st Shesgt<biitactenpact halvedtranpe edeveca) ned wiring
“pattern thereon, a sem conductor integrated circuit Chlp di sposed on said
board and a«anamnxdsyngannected to said wiring pattern, 10 a

di splay unit disposed on said board and electricall connected to sald
sem conduct or i nt eFAtSEPEFFRRIE RIFPS 1 3 2ehlE at e hrding

5 S a board including switching contacts and

having a predetermined wiring patterﬁ thereon,

~a semiconductor inéegrated circuit chip
disposed on said board and electrically connected -
to said wiring pattern,

10 - oa displéy unit disposed on said board and
electricaliy connected to said semiconductor
integrated circuit chip through said wiring
pattern; said display unit being adapted to

visually_displéy data in accordance with an ocutput

=
wn

signal from said semiconductor integrated circuit
chip, and :

a dry cell disposed on said board and
electrically connected to said semiconductor
integratéd circui£ chip through said wiring
20 ' pattern, said dry cell being adapted to apply a

drive-volﬁage across said semiconductor integratsad
circuit ship; and
case means comprising
upcver cover means made of a flexible material
25 and in tiuht contact with an upper surface of said
elec-ronlc parts assembly, said upper cover being

provided with a key operation section cpposing

) .



“ _ ; - D
pattern, said display unit being adapted to visual Ty di | _
accordance with an  output 15 signal from _

AL ‘
integrated cicrauit chip, and a dry cell disposed Im,mwmﬁmﬂ ﬁ
el ectrically connected to said sem conduet @gg int egrated i raCuUls ip -

through said wiring 20 ~ pattern, said dry cell being adapted to
appLy a drive voltage across said sem conductor integrated circuit ship;
and-tase neans conprising upper cover neans nmade of .a flexible material 25
and in tight contact ®#RER SWitFBeRIsgpphactsfoBapdid| beardnse parts

assenbly, said upper ¢ yer being grovided with a key operation section

opposi ng - 38 - saFg 8% EBhPREEBEAT atPsPBRISERJ2bBAY doRerakien ardow an
operator to perform p Lon._an tth,a trangparent display, w ndow
opposi ng sai d disp|a3“§§§x$o§?g§ﬁagﬁ¢ng disp1dy Wlnagﬁe?Pﬁﬁ%%?gn% +¢ made

of a flexible nmaterial;shay{,ng etzlike flat |ower surface, and in
tight contact with a I%ﬁgr gur?gggggf %%?d el ectronic parts assenbly,

vher eby saisl case means st p6RsrSabdes! RELAEMHEARAGES affﬁmki’ therein such
10 t hat said upper and | ower cover neans sandw C salﬁ el ectronic -

Qarts assenbly therebeaverdal, having a sheet-like flat lower surface,

and in tight contact with a lower surface of said

electronic parts assembly, whereby said case means

stores said electronic parts assembly therein such
10 .. 'that said upper and lower cover means sandwich

said electronic parts assembly therebetween.

2. Electronic de&ice according to claim l, wherein
said upper cover means, said electronic parts assembly,
and said lower cover means cohstitute a laminate which

15 _ has a thickness of not more than 1 mm.

3. Electronic dévice according to dlaim 1, wherein
said display unit compfises a liquid crystal dispiay
unit.

4. Electronié device according. to claim 1, wherein

_20 | said dry cell.comprises.a'sblar cell.
5. Electronic device according to claim 1, wherei
= : said key operation.section_of said upper cover means |
includes keys for'entering cOdes which iﬁdicate numerals
and types of ar;thmetic operations so as to perform an
25 arithmetic operation, and said semiconductor integrated
'circuit chip pe;forms the arithmetic operation in

accordance with input data, thereby allowing said



#El ectronic device according to claim1, wherein said upper cover ngans,
IYd el ectronic parts assenbly, and said | ower—cover—neans constitute a

' i nat e whi ch 15 has a thi ckness of not m)rﬂ!"m" Ir“mlmlsl El ect roni ‘:C
aliquid
crystal display unit. 4. Electronic devi 38 accor I'ng I@ amn1!“ wherein 20

devi ce according to claim 1, wherein said disp
said dry cell conprises .a solar cell. S. Electronic device according to ;df
- claim1, wherein sai.d key operation section of sai.d upper cover neans '
1neiudes keys Lbe@llgklngonBARt WRLERANILCALGIUMELALE GR0LYRES of
arithnmetic operations so as.:;to pertrorm an 55 ari thmetic opération, and
sai d sem condugtgetirBheer ahtduthiew.t - chip perforns the arithnetic
operation in accordance with input data, thereby allow ng said C L
M S * - 39- sheest:|ikgeecerpatt akoiteOBeodaThge tb0c38iME19SwRABrein
el ectronic calculator. 6.. Electronic device according to claim1, wherein
sai d el ectroni sapdr e3eassontibyphassaassembts hnsaassakifateSareat BhAlder
surface of each of said upper cover nmeans and said | ower cover neans, and
sai d uppebp covEhapeansunfiacer ofapdchoeér saddenppeansoes mehngnengorti on
whi ch surrounds said el ectronic parts assenbly. 7. Electronic device
according to cFéFﬁ1é?wﬁﬁeF€Yﬁr means, and said upper cover means and/or

said lower cover means has a.frame portion which‘sufrounds
said electronic parts assembly.. |

7. Elécﬁronic device according to claim 6, wherein

1o said lower cover means has said frame portion which is
integrallfhéréWith.

8. Eléctronic device according to claih 6, wherein
said upper ¢o€er means and said lower covér means have -
said frame portions'integral therewith, respectively,

15 said frame portions together being adapted to surround
said eléectronic parts ésSembly.'

9. Electronic device accqrding to élaim 1, Qherein
said electronic parts assembly has a surface area
smaller than a sufface of each of said upper cover

20 means and said lower cover means and includes a frame
which surrounds said electronic parts assembly, said
frame having'a surface area such that a sum of said
surface area of said frame and said surface area of
said electronic parfs assembly is equal to said surface

25 area of éach of said upper cover means and said lower
ccver means and being tightly sandwiched between said

‘upper. cover means and said lower cover means.



;therewith. 8. Electronic device according to clai ; pper
cover nmeans anc said | ower cover neans have said fp rebd It egr a
therewith, respectively, 15 =~ said frame porti onsllﬁﬁ%jmﬁﬂﬂilﬂbdapt ed
to surround said electronic parts assenbly. 9. E LC ccordi ng
to.claim1, wherein said electronic parts assenbly has a surface area
smalff er than a surface of each of sai d upper cover 20 means and said

| oner cover means -and%i ncFLRICEraNi¢ FeVige cRCeeF ¢ g dto salalin| Botwhenein
parts assenbly, sai% frame havi ngva surface area such that a sumof said

. surface area of S3tY YPRRE GAECSIIPRIUrFAREL5R% drPLurLEre @ oihreetart s

assenbly is equal,. sal u e 25 . rea pf. each of said upper cover
means and said ﬁgﬂ%&c%%/%réﬁé}gﬁgyaﬁﬂnﬂ?ﬁﬁgtwbmI?P@br%ﬁ%’ed bet ween sai d

according-to claim9, whereli.n sald upper cover ne conpri’

upper cover means a‘”ﬁl?aiﬂlé%mggvfévf@@@ccord%r?% tglgfgaé@gﬁi.&a, gﬁilﬁixgﬁf{ y
of sheets vhi ch gdga tighet Yodwdh TRSAEk WiddbRAGds OLftsTshddd s By Qe

devi ce according to cl'aim 10, wherein 5 sal d upper cover means conprises.

two sheets whi chtigietly gldmhind tad ned € eddlh eagdr other. 12, Electronic

device according to clai.m 11, wherein said | ower cover neans conprises a

plurality of sheets lhi clEleetrtomin |detire nad@skdind) waadlainherl, wherein
said lower cover means_comérises a plurality;of sheets
which are tightly laminated with each other.

10 13. Electronic device according to claim 9, wherein
said lower cover means comprises.two sheets which are
tightly laminated with each other.

14. Electronic device according to claim 9, wherein
said upper cover means and said lower cover means

15 respectively comprise pluralities of sheets which are
ltightl'y laminated -with each other.

15. Electronic device according to claim 9, hherein

said upper cover means and said lower cover means

respectively comprise sets of two sheets which are

e .
20 tightly laminated with each other.
16. Electronic device according to claim 7, wherein
. - said lower cover means comprises a plurality of sheets

which are tightly laminated, said plurélity of sheets
having a sheet which contacts a lower surface of said
25 eléctronic parts assembly so as to constitute said frame
| portion which' surrounds said electronic parts assembly.

17. A sheet-like compact electronic eguipnent,

Ay

.10_ -~ sard |lower cover nmeans has said frame portion which is i nt egr al @



. - 13. "Electronic device according to claim9, wherein said | ewér -z
nmeans conprises two sheets which are tightlTy Tamnated wth €ach

sheets ‘which are tightly lamnated with each other* 16. &l ecct sonkc device
according to claim9, wherein said upper cover neans and said | ower .cover

r. 14. Electronic device according to claim?9 i i per cover -
dns and said | ower cover. neans 15  r quectivel mﬂlﬂlﬁ u liities of -~

means.respectively conprise sets of two sheets which are 20 tightly -

| aminat ed wi t hSehghaBthally18s herseinbaferdedeseribedrwiky refekranoe?,
wherein said | pwer, cover neans,conprises a plurality of. sheets which are
tightly I am naFRd*PEaPEcPIBRBYLIRY BF2WRBEEs having a sheet which contacts a
“lower surface of said 25 . electronic parts assenbly so .as to constitute
said franme portion which surrounds said electronic parts assenbly. 17. A
~sheet-11i ke conpact - el ectroni c equi pnent, - 41- substantially as

her ei nbefore described with reference to the acconpanyi ng .draw ngs.

.x_t'l -t



