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"SHEET- LI KE M NI ATURI ZED ELECTRONI C DEVI CE" Thi s invent.ion

relates to a mniaturized el ectronic device having a thin sheet=li ke shape.
Recently, the thickness of -m niaturized el ectronic .devices, such as

m ni at.uri zed el ectronic calculators and 5 tinmepi eces, has been greatly -
r educed>\ However, there is a demand for even thinner, KZSR Iike por t.abl

electnqnlc devi ces which woul d be no thicker than a c
m niaturized el ectronic cal- culators, however, various

pri or

Ié? t he

conponents such as certain 10 el ectronic parts a wrting base, a display
panel and a battery are accommpdated in a casing. This inposes a |ower
limt on the height (i.e., the thickness) of the device, and so it has b
i npossible to obtain a sheet- like device as thin as a credit card. 15

The present
Its object

i nvention has been created in |ight of the above situation,

Is to provide a thin, sheet-like mniaturized electronic devi

whi ch has a uni form hei ght or thickness dinension and is extrenely flat.
To attain the above object, according to the invention there is provided
sheet-like mniaturized el ectronic device conprising: an electronic
conponent assenbly including a thin insulating sheet having at |east a
hol e, a predeterm ned 25 conductive pattern, and a sem conductor |1C chip

nmount ed on

- 1 -
"SHEET-LIKE MINIATURIZED ELECTRONIC DEVICE"

This invention relates to a miniaturized

electronic device having a thin sheet-like shape.

Recently, the thickness of miniaturized electronic

devices, such as miniaturized electronic caléulators and

5 timepieces, has been greatly reduced. However, there is

a demand for even thinner, sheet-like portable electronic

devices which would be no thicker than a credit card.

In the prior art miniaturized electronic cal-

culators, howe#er, various components such as certain

10 electronic parts, a wiring base, a display panel and a

battery are accommodated in a casing. This imposes a
lower limit on the height (i.e., the thickness) of the

device, and so it has been impossible to obtain a sheet-

lzke device as thin as a credit card.

15

The present invention has been created in light

of the above situation, and its object is to provide a

thin, sheet-like miniaturized electronic device, which has

a uniform height or thickness dimension and is extremely
flat.

20

To attain the above object, accqrding to the

invention there is provided a sheet-like miniaturized

electronic device comprising:

an electronic component assembly including a thin

insulating sheet having at least a hole, a predetermined

25 conductive pattern, and a semiconductor IC chip mounted on

eep

and
ce,

a

20




k] . . . :
-2- said pattern in said hole; first cover neans having a predeterm ned
surface area provided in close contact with one side of said electronic
conponent assenbly; 5 : an adhesive |ayer consisting of an adhest
applied.to the ether side O sai d-el ectroni ¢ conponent assenbly; and
cover {eans. made of a retal sheet and having substantially the sanme sufl
area as-said first 10 cover neans. The sheet-like miniaturized el ect
devi ce having the above.construction according to the invention is
assenbl ed . by Ianlnatlng t he upper cover onathe upper side of the electronlc
conponent assenbly in close contact 15 Therewith, applying the adhesive

| ayer to.the underside of ‘the el ectronic conponent assenbly and [-am nati ng.

the | ower cover ggiahgaggggﬁsigesqutﬁ@iadhe5|ve | ayer in close contact
therew th. The adhesive- Iayer can thus accomodate fluctuations of the

thi ckness of the el ectroni ELEBFPEIESE BRANS NAYING & RF sdferminath Surfass s
of- the thin-sheearéakprovided UinzeTosd oo i € wibth Cone Tide idT ardiidn can

3; mor e fully ungf£§£§§§kir ompggtnt asseggf;follomnng detalled description
en taken in con- :

5 , - am adhesive leyer consisting of an adhesive

applied to the other side of said electronic component
assembly, and ' . ' '
W _ _ _ : second cover means mede of a metal sheet and
' having substantially the same surface area as said first
10 'cover means. S '
_ The sheet-like miniaturized electronic devxce
hevzng the ahove construction according to the invention
is assembled by laminating ‘the upper cover on the upper
"side of the electronic component assembly in close contact
15 'therewith. applying the adhesive layer to the underside:of
_ the electronic component dssembly and laminating the
' * lower cover on the underside of the adhesxve layer in close
contact therewith. The adhesive layer can thus accommodate
o fluctuations of the thickness of the electronic component
20 assembly and improve the flatness of the thin sheet-like
.\J" o _ .minieturized electronic devzce. , _ '
" This invention can be more fully understood from




-~ junction™with the accompanyi ng drawings, :in.which: Fig. 1 is a pefspectlve
vi ew showi ng a sheet-like mniaturized el ectronic cal cul at or. enbodylng the
5 inyention; Figs. 2(A) and 2(B)are expl oded perspect|ve vi ews showi ng.

s zli;;Varged fragmentary sectional view, 10 = taken along line A—Aquﬂ

"'B-B Fig. 1, Fig. 5is an enlarged fra nentary sectional view, taken .
~along line GCin Fig: 1; 15 ‘Fig. 6 is an enlarged fragmentary .
.sectional view taken along I|ne D-Din Fig. 1; Fig. 7is a fragmentary -

pl-an vi ew Showhegfémaﬁbnépaeaamé ée§&ki§€183”bﬁ€h threh iRl'Qonl IS @
fragmentary sectional -view show ng a . " swi t'ch 'bei ng oper at ed; Flgs 9

and 10 are vi gdfict 06n cwptai ﬁhégaébﬁmﬁaﬁyﬂig atangagah! Ixagwhhehsheet-l i ke
mniaturized el ectronic device accordin to the.invention; Fig. 11is a '

perspective view sfbginy as avpetspécfive vteeeshbwkagnhnsheethleﬁe
_el'ectronic cal culator .according to the invention; and Fig. 12 is a
partly fragnemiedatecizodaelectrQnic calculator embodying the =
| 5~y invention. _ o o
| N Figs. 2(A) and 2(5) are exploded perspective '
| views show1ng the sheet-like miniaturized electronic o _}@?::
.calculator shown in Fig. 1; | ”' | | | |
| Fig.NB.is an enlarged fragmentary sectional viem;i
10y:"tahenfalong line A-A 1n Fig. l-' y'_" _‘_“ L |
- _ ﬁig;i4.xs an enlarged fragmentary sectional view;
taken along line B-B in Fig. 1; |
”3?ig. 5'1s an enlarged fragmentary sectional view,
'.Htaken.along line ¢-C in Fig..l, | | |
' ;15}f3 - Fig. 6'15 an enlarged fragmentary sectional view;
B taken along line D-D in’ Fig.“l- f”.n 'yihf_f"f __." N
Fig.f7lis a fragmentary plan v1ew show1ng sw1tch -
'-ssprings of a switch contact sheet;
| ~ Fig. 8 is a fragmentary sectional view showing a
_'2b. lsw1tch being operated;
Flgs. 9 and ‘10 are views for explaining the process
;of assembling the sheet-like miniaturized electronic
device accordiv to the 1nvention,_ |
Fig. ll 1s a perspective view ehow1ng an. eventual
25 sheet-like miniaturized electronic calculator according

y~to the 1nvention-'and

'_Flg,_--z 1s_a'. - partlv fragmented sectional |

e)-1i ke miniaturized electronic. calculator show in Fig. 1; Fig. 3 -

¥ig. 4 is an enlarged fragmentary sectional view, taken along The -
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vi ew’ shomnng -a. second enbodlnent. of .the invention. An enbodi nent- of the
i nvention will now be described with reference to Figs. 1 through 11. F
14s a perspective V|em10f a sheet-like 5 m ni aturi zed el ectronic
calculator, and Fig, 2'is an ‘expl oded perspective view of the sane. The
el ectrgpi ¢ -cal cul ator conprises an. el ectronic conponent assenbly 1,{ a
upper cover42 and a |l ower cover 3. The electronic conponent assenb
i ncl udes a.mnrlng base 11, a.senmi- 10 €ohductor 1 C chip 12, el ectronic

conponents 13, a display panel 14 and a solar battery 15. The ' upper cover

2-includes a upper protective sheet 18, a switch contact sheet 16, a spacer
17 and a frame 19, these parts being | am nated together. The |ower cover 3

15 i ncl udes a %Wif¥orshawing 20sesrnd | BRI iReREct cthgcinventiomese

part's belng | ami nat ed- t oget.h he ctronic cal cul ator further '
conprises an adhesi ve A% Q‘i}#ﬂﬁ ‘?é 5? e Jdnvention il LdMR¥iRR 22, which

upper i de"of né a%r?ﬁ’%dﬁ.ve% RERREL 0L, 8 Blhmas of Dot 0 0" 0
‘therewith, the adhesivg éeay rid A:%e}[ﬁé P idis w? {i&m _ﬂgge

el ectroni c conponent . as ower cover nat ed on

the. undersidg of rﬂx*]ﬁ.a%ﬂﬁséé@ éPé’@Erd’nié‘ cﬁmﬂa?t'i::l-_” SR, ti‘eiévﬁﬁ h.

The entire structure thus has a formjust like a thin sheet” The

COCj}ruCtIOH of | H&pﬂdﬂﬁdﬂpgﬁspectius\MiéwfbiNthe same. The electronic

calculator compriseS'an electronic compdnent'assembly:,
| 1, an upper cover 2 and a lower cover 3. The eleCtronic
"component assembly 1l 1nc1udes a w1ring base ll. a semi~
'.io'_ conductor Ic chip 12, electronic components 13, -a
H 'display panel 14 and a solar battery 15. The ‘upper .p
fcover g includes_e upper protective sheet_la;-e switch .;
cohtact'Sheet'IG, a spacer 17 and e frame lé,ethese |
parts'heiné'laminated together." The lower cover 3'-

15 a 1nc1udes a support sheet 20 and a lower protective .__
'Kv} : S .sheet 2, these parts being laminated together. The L
| | "-electronic'ceiculator further:comprisesfen:edhesive

layer cthisting of an insulating adhesive 22, which S
is ‘shown in Figs. 3 through 6. The upper cover 2 is
20  laminated oh the'upper side of the electronic component
assembly 1 in close contact therewith, the adhesive
| layer 4 is provided on the undersxde of the electronic
cemponent assembly 5, and the-lower.cover g is lami-'
hated on the underside of the adhesivelieYer 4'in close
25 _'contact therewith. The entire structure thus has a
form Just like a thin sheet. ' |

The construction of the indiv1dua1 parts will now



be described with reference to Figs. 3 through 8. Fig..3 is a . ,

fragnen ary.sectional view -partly broken away, ‘taken along line A-Ain

N rst, the electronic conponent assenbly 1 will be 5

The wiring base 11 is a rectangul ar sheet- of an |nsulat|ng

Appr oxi mat el y 220 [err] thick. It has a. pIurallty of fixed. smnﬁg

pai rs 23 fornmed on its upper Sld% inalattice-li'ke array. SO
MLri ng patterns |nclud|ng the. fix&d>switeh 10 contact pairs 23, as

well. as termnals 24 and 28 to be descrlbed | at er...  These Iead patterns .

are formed on the upper and | ower sides of the mnrlng base 11. © The wiring

base 11 furthﬁ%ctr§c§qgf§h%qnghrgggggbeg glgﬁ ilag thQS gﬁnhconductor I? ly,

chip 12 and e oni ¢ onen suc as chip ¢ paC|tors and

diodes are rmﬂged 3 gt he f%kjﬁbh‘tﬂr?o's%%t%bﬁaiu%*iebha aEtEQ  BeggeRal e these

hol es.. They aré€ connected t0 the | &ad patterns forne he W ring base :
.11, The . di sgl ,p%akénlélbﬁgalhhaumdAp&hSTQb Jdizspl ay panel 20 '
'_con5|st|ng of a fiquid crystal’ packed in a.-filmpackage. Its t hi ckness IS

"apprOX|nater 550 [Fdesk., tﬁbeeueqmrondprsbnponenseassémbeym&ewinnpee and
~ lower filns, which respectively serve as upper and' |ower electrode bases "
.and have5fllnﬂesdsib¢d-(Fﬂ§e wiringhbagesdlayis2e recgangulas ishegitsposed :
par al | el to the wiring base 11 and in_the sane plane as the same. As shown -
in Fig. -3, .. cReaneinsndpsing saterdadi PPRgoBABately 230nud thickhe L
L ..3It has a plurality of fixed switch contact pairs 23 sSf?jf
- formed on its upper side in a lattice—like array. 'It'
ialso has wiring patterns including the fivod sw1tch
l'.lo- '__.'-_contact pairs 23, as - well as. terminals 24 and 28 to be
| described later._ These . lead patterns are formed on the
upper and.lower sides of the wiring base 11. . The_
;erlng base 11 further has see-through mounting holes
lla. The semiconductor IC chip 12 and electronic -

15 - gcomponents 13 such’ as. chip capacitors and diodes are '
'imounted in the mounting holes lla such that they h '__i.n“fggjdﬁi
ipenetrate these holes._ They are connected to the | .

i:;lead patterns formed on the wiring base 11. The
_:;35display panel 14 is a liquid crystal display panel
'.réor;'_conSisting of a liquid crystal packed in a film
_-package.; Its thickness is approximately 550 n. The
'liquid cyrstal is sealed between upper and lower films,
which respectively serve as upper and lower e’ﬂctrode
:bases and have film ends 14a (Fig. 2)._ The display
25“_':pane1 14 is disposed parallel to the erlng base 11 and
-in the same plane as the_same.: As shown in Fig. 3,

h.the terninals[24:of_the'wiring basedll,_formed on the .



under si de thereof, are-each connected to each termnal 23 forned on the
under si de of the upper el ectrode base of the display panel 14 through a
flexible film27 having-a‘l ead 26 consisting of a conductive adhesive dh
The 5. > terinals. 24, 25 and. | eads 26 are bonded t oget her by applyir
heat - anrpressure ; The sol ar battery 15 (Fig. 4) has a-stainless ste
base and a thin.filimof- annrphous silicon forned on the base, and is
apprOX| ~mat el.y |80 ferr] in thickness. 1t i6 ~di sposed parallel to 10

the wiring base 11 and in the sane plane as the same. As. shown in Fig. 4,

the termnal 28 of the mnrlng base 11; formed on the underside thereof, is

ted to't ( he b f | ar .
ooy s {hr oupliderRlde Rt %%ﬁ;%%g Fofffeteel" fo"aEN0 ket hlnal | °F
a conductive adheesveomEae Mrﬂﬁé‘ain%e%%ﬁ@d@tﬁ@d ub@il@ %Qeéﬁ:%oé@“%ﬁge

toget her: by applying heat and pressure. The flexible film31 is provided
agai nst the wiringfraghe Hispldy tdanlel 14prarodgh bhElekible Filauidt ahvihg
| ead 30 to the base of the solar battery-20 15 . The lead 30 is led .

t hrough a see-t hr augleadol26 Tbmsdatitige ofr iac dohductivec adlesdvehe . The
corresponding termnal 29 on the base of the solar battery 15. The o
conponent s. ofs t he teradnads R4cordSowed: leadsniR6y areabondedartgeetherabm anar
arrangenent and electrlcally connect ed together-. The sem conduct or
1C.chip 12 ef f ect ¥PPLYdagshegtyiand §F§ﬁ&ﬂ§esupEPPeG°iﬁ6nPFﬁéeFYxéé switch
cthacts 23 u5|ng(5%ner furni shed fr.o thesi ?r bat t er 15th p%o uce

. 4) has a stainless base an ilm of
ﬁamorphous silicon formed on the base, and is approxi-
mately 180 " in thickness._ It 1s disposed parallel to |
10 -the wiring base 11 and in the same plane as  the same._ aAs
'shown in Fig.-4, the terminal 28 of the wiring base 11, .
formed on the underside thereof, is. connected to term1na1
--:29-formed on the upper side of the base of the solar S
=battery 15 through a flexible film 31 having a lead 30
| 15'5'-consisting of a conductive adhesxve. The terminals 28
' K/t_f ”;1: __f7and 29 and lead 30 are bonded together by applying heat
| ) | ~and:pressure.- The flexible film 31 is provided against
'thefwiriné“base-lllsuch-that it prevents the short~
-of'circuit“of'the'lead 30 to'the basehc£¥the solar battery
20 1su The' lead 30 is led thrcugh a see-through hole 3la
':'and electrically connected to the corresponding terminal
3329 on the base of the solar battery 15. . The components
eJof the electronic component assembly 1 are arraeged 1n a.
"“planar=arrangement and electrically connected together.:
o 25  The semiconductor Ic ch1p 12 effects processing w1th
- 5signals supplied from the fixed swztch contacts 23 using iﬂ

:fpower furnished from the solar battery 15 to produce



- plures

- 7 - signals represeﬁtlng the result display on the dlsplay panel 14. The
L 3

upp, p( 2 will now be described. The switefi.contact: sheet
st ai ;ﬂ%-steel sheet 5 - apprOX|nater 100" [err] in thig
- -rectafiguyar in shape and corresponds in size to the-frane:

Ay of switch contact: springs 32, as shown |n Fi
.contact springs 32 aré formed through an7etchif”-
~arranged in a 10 “lattice-like array and
" respective fixed contact paits- 23 on the wi¥ ok
contact sheet 16 al so hg : 'splay w ndow 33 :and. h
‘these wi ndows salgsia1aeirag 4 ngh iRk Redn] 0L R bEeasaRg! fbtil posi ti ons
15 corresponding to. t >pl ay. panel 14 amsol ar batt 5, _ o
respectively. dilsipllayr idneit splayseandd (1&i.g.2). forned: through an . |
“etching treatnent on its pde in positions corresponding to the L
seni conductor |-C c/The 1Lpp cobectQowndlcndwobendeséﬁibe&achThé t he. SMAtCh.f_ |
20 contact springs 32 has a novabl e contact 36 whi ch can co- oper at-e’ wth -
a correspondlﬁgldnb epnthctf sheetcdft dst s SBaiolessupteeg ‘sheetl s. I " The
novabl e contact -36 i.s fornmed by ceating a carbon:paint on a centra portion
-.of the uﬁdersP&8r8¥1?ﬁ§e§Miﬂ@ﬂyéoﬁﬂaébggbﬁﬁﬁE-ZSI igorectangubarery MﬁndOW

34 fornmed in the mntch gontact shest 16 i cIudes ead hole ortlons 34a
thr ough whi ch Phé RRS4&3"8r CPRESEPERASI éan g frame 13. It

has a plurality of switch contact springs 32. as shown. "~¥-ft

. : The switch
_battery Wi ndow 34,

in Fig. 7. These switch contact springs 32 are formed
_ r.through an - etching treatment._ They are arranged 1n a
""-;10'5 ;lattice-like array and indivxdually correspond to the .-'
| .;w*respective fixed contact pairs 23 on the wiring base |
‘11, - The switch contact sheet 16 also has a display |
'being fbrmed through an etching treatment in positions
'”is.t:'corresponding to the display panel 14 and solar batterytf
R 15, respectively. It further ‘has - recesses 35 (Fig. 2) T ;;;:5'
'formed through an etching treatment ‘on its underside
-in“p°s1tions corresponding to the-semiconductor IC chipd
| _ *liiand.eiectronic conponents 13.' Each of the switch :
: U}éd.'-'contact springs 32 has a movable contact 36 which
-.can co-operate w1th a corresponding one of the. fixed
.Qucontacts 36 for coupling 31gnals.- The movable contact p;
':3136 is formed by coating a- carbon paint on’ a central |
N _ portion of the underside of the switch contact spring -
”53?35' p 32 The. battery window 34 formed -in. the sw1tch
ﬁtﬁ contact sheet 16 includes lead’ hole portions 34a, E

'="7through which the 1eads of the flex1b1e films 31 are



- 8- led (Fig..4). The spacer 17 is a transparent polyester film
approxi.mately 50 [err] -in thickness, which serves to hold the switch-

contact sheet 16 and wiring base’ 11 apart. It is rectangular in shape. and.~.
corresponds 5+ in sizeto the wiring base 11. It:has switch contact' 4 JP\
holes‘37'forned in a lattice-like arrangement such that they I ndi vi dual [ =
correspond in position to the respective fixed switch contacts 23 on.thé
wiring base 11. It further- has openings 38 &otned in positions 10 -
corresponding to the sem conductor I'C chip 37 and el ectronic conponents 13
and ‘i s provided on each side thereof with a coating of a transparent

T A O el A W s
thick. It t he.qal
[err] thick. yﬁﬁ ! :ﬁi;z (el 1y 'si™5 34 r@x‘i’é‘?& R, %‘ic C e%'e% o

conponent assenbl partitioning: prOJect on

the display panelnglyly ok SQHAcH ddmiact] Brdlet I Mihg( t‘slaae %h 't

further has contacts 39a and 39b provi ded 20 at suitablé positions. As
shown in Figs. 5. the ponjevtiangiarnrih ¥Hapy ankocdetedpondst ing
correspondi ng portions of the spacer 17 and bending these portions upward
and downwar d§ resirectizeelto . thelhl nipyge bameotldat i Ik Hase tswit che coatad |
protect the upper side of the switch 25 contact sheet 16. It is nade.
froma transpar eftoles \F5tfgrned mramorlcoa&imeerlquao aryangement, such i s r ec-

tangula rin shape and .slightly larger than. the swtch
at they individua ly correspond in position to the

respective fixed switch contacts 23 on the. wiring base
11, It further has openings 38 formed in positions
10 “corresponding to the semiconductor - IC chip 37 and
;electronxc_components 13 and is provided. on eacn s;de-
thereof with a coating of a transparent_insulating .
cadhesiwe-43'with a'thickness_of approxinateip 25Iu.-
The frane 19 is formed from;a-stainiess steelﬁsheet
15 -approkinate1Y-4oo uftnick."_ltiis a_rectanoular:frame,
L E : ‘surrounding the electronic component:assemhly 11 and
| | ]having'a'partitioning projection 19a, by which the
dispiay panel 14 andtsolar'battery 15-are_spaced_apart_ |
;(Fig. 2).1.It further has contacts 3éa and 39b-prowidedd
26 : dat suitable positions. As shown in  Figs. 5-and 6, the._'
contacts 39a and 39b are formed by cuttlng corresponding
”port1ons of the spacer 17 and bend1ng these portions
*m‘.upward and downward, respectively. ,The upper protective
~ sheet 18 serves to protect_the upper-side of the switch
25 . contact sheet 16. It is made'from'a transparent .
polyester £ilm approximately 50 u thxck._ It is rec-

tangular in shape and sllghtly larger than the sw1tch



.- 9- contact sheet 16. Its underside is provided_mith a noh-iransparent

| i ght- receiving area.41 corresponding to the solar battery 5 . .-«
top is provided with an inpréssion 42 of- Synbols for.the - s

e switches. These synbols are' -provided in positions . .
Correspondlng to the respective switch contact. springs 32 of the SMAtCh*é
cont.act sheet 16 (Fig. 2). The underside%of the upper protective 10 - -
sheet 18 is provided wi'th a coating of the transparent insulation adheS|ve
43 to a.thickness of approximately 25 [err]. The spacer 17 i.s disposed
over the wiring base 11 of-the el ectronic conponent assenbly, 1 and bonded

t.hereto by thec?HEGFEtPhgeﬁdh§3|vEtﬂSuﬁeﬁfﬁﬂd 1stgrggidedu YR sfde. -'The a

tch contact. sheet 16 is dis h 7_and, bonded,to ‘the -
Same by the | nggn- mﬁgé%aats%énﬁo%éép% FpP0a fer traien Shesupbor

protecllve sheg§ﬁ%§?#§ngk§ §d Xeéiéﬁfﬁfmtéﬁél 1" §2§g% &6 and bonded.'

.to the sane by nspa I'nNg-a e5|ve oated on-its
under si de. 9. digsp t t n eet 16
such- that it surrou n& gég g%t?%ﬁ?% oﬁ%%ﬂin?gagﬁ%n%?lsﬁ g%EESEgcer

and is bogded i§, tﬁﬁsuﬁgﬁrisspgévi’dedhﬁiéw hihifipréasionhagt o6 by the‘
- adhesi ve 43 25 coated on the underside thereof. ~As shown in. Fig. 4, the

switch cont aCtsyﬁbbDSSfaﬂ ‘@het bespactthecsniachesheethé@eaaghnbmsesoendl ng _
switch holes 37 of the _ ‘J_.
provided in positions corresponding to the- respective L
'switch contact springs 32 of the switch contact sheet
¥i16 (Fig. 2)._ The . unders1de of thé uppsr protective
| ,10_;d sheet 18 1s provided with a coating of the transparent
'insulation adhesive 43 to a thickness of approximately
- 25 u. The spacer 17 'is disposed over the W1r1ng base
. ':f“ “ 11 of the electronic component assembly l and bonded
o thereto by the insulating adhesive 43 coated on its -
”lsf*"underside. 'The switch ‘contact sheet 16 1s disposed _
-cver the spacerh17 and bonded" to the same by the insu- o {;Z:t'
3_lating adheSiVe coated on its upper side. The.upperg'fd'i. o
"protective sheet 18 is: dispdSed over'the switch contact
’fsheet 16 and: bonded to “the same by the transparent
izu:lpqinsulating adhesive 43 coated on its underside. The
"lframe 19 ‘is disposed beneath the switch contact sheet
| 16 such-that~1t surrounds the electronic component '
assembly 1 and spacer 17, and is ‘bonded tc the under-'
ﬁ__51de of the switch contact sheet ‘16 by the adhe51ve 43
+25 _.Lcoated on the underside thereof. As shown in Fig. 4,_""
the sw1tch contact springs 32 of the sw1tch contact

~sheet 16 and corresponding swztch holes 37 of the



- 10- spacer 17.overlap. The novable contacts 36 on the switch contact

springs 32 are found over the corre- sponding fixed contacts 23 of the :
wWifing base 11 via the respective switch holes 37. The synbols of the 5
i npression 42 on the upper protectlve sheet 18 ‘are-found over the . N
corresgonding switch contact springs 32. Each switch contact spri
the swtch contact sheet 16 i-s normally held. in its horizontal sta
own spring force as shown in Fig. 4,-with +h&0 16 novabl e contact 36 and
fi'xed .contact 23 being spaced apart. Wen a portion of the inpression 42
on the upper protective sheet 18 correspondlng to a given switch contact

32 of th tch t act -sheet 16, hed d 1 th.a f
Shown’in Fig o t8acet; (8 CRRELRR e ormag imafatts ity “%éoorﬁoedé‘é?&
toit 3 t 17 Wher eb
he movabl ¢ cont afr S5 eoBSckiBePIbas caf afs 5&%‘3 e TR et e;é.?
11. -As shown inF h O -
protect?vgmghogt %gogﬁén%hgiglSp%§§9§§ﬂ%g%?§§§ t he ing conzin %heet

16 overlap. An UPRE' r@gpeéeivel shbech Rpley W”e“rﬂé‘ syﬁnb%lts‘%fﬁotﬂé‘ the
di splay wi ndow 33, and its display surface faces the transparent:

see-through grea ffipres8todi 32| 6n tie! GSp@d proticpivey dfirset 18! @ thus be.
read- out through the see-through area 40. The top of the display panel 14
found over the corresponding sw1tch contact springs 32._

!

\./
Each switch contact_ spring 32 of the switch contact

sheet 16 is nornally held in its horisontal state by
its own spring ‘force as shown in Fig. 4,- w1th the
' - lO' movable contact 36 and fixed contact 23 being spaced
. _ apart. When a portion of the impression 42 on: the
upper protective sheet 18 corresponding to ‘a given
_ '-switch contact spring 32 of the switch contact sheet
'_/:3 . "16, is pushed down w1th a finger, as shown in Fig. 8,
; 15 the switch contact spring 32 is. flexed downward against_'
s f. ) ' its spring force into the switch hole 37 in the spacer -
| : 17, whereby the movable contact 36 is brought into
| 'hlcontact with the fixed contact pair 11.
As shown in Fig. 3, ‘the see-through area 40 of

the: upper protective sheet 18 and the display window 33

of the sw1tch contact sheet 16 overlap. An upper .
portion of the display panel 14 is situated in the
| display window a3, and its display surface faces the
_ transparent see—through area 40. The display on the
25 display panel 14 can thus be read out through the _
. see-through area 40. " The top of the display panel 14
is bonded to the upper protective sheet 18 by the



“

]

I's bonded to the upper- protective sheet 18 by the transparent insul ating
thesi ve 43. As shown in Fi.g. 4, the light-receiving area 41 of the upper ,
j t\ective sheet 18 and the battery w ndow 34 of the switch contact sheet
overl ap. The solar 5 battery 15 is set in the battery. mnndom134 and -
I'i ght-recei vi ng ‘el ement. faces the transparent |ight- receiving argh 41.
sol ar battery 15 can thus receive gjternal -1ight. through t he .
light-receiving area 41. Its top is bonded to the upper protective sheet
.18 10 by the transparent. insul ating adhesive 43.  Fig. 3 shows t he
‘recesses 35 in the switch contact sheet 16 and openings 38 in the spacer .
'17." The Uppeanapairents iofsullae ingmaanedieeon3l.C chi P 12 and el ectronic
- conponent's 13 nounted-in the wiring base 11.are set. 15" inthe - -
recesses. 35 and @gershoyn 3&,Fﬁgspegtmhelyighh&ushehcinghayeardllnsulated
fromthe switch contact 'sheet 16 by the insulating adhesive 43.- The upper -
cover. 2 i s vifutheanppereProrective speet J8rsade the bmsterycwiodoy
- _conponent - assenbly ‘1in close contact 20. therewith. In the present-
~enbodi ment , 3dnOff e SYd tch GoBFRGE sheefalf GVeFﬁéPuppghec§9éP32 and it

d d hol d h | h dh | :
g ounds apg e e s% tron#@&fi@%‘%ﬁéﬁg@ 5 2 ooand 468 of noryl o
' ' d | d two- -
-{?Zhrdo[ype119?%2=§§5u| ng ag%%%'ﬁégég %5'g$5§ﬂ§§§k£8toﬁlgh{9 P VR

.receiv1ng area 41. The solar battery 15 can thus

Ireceive external light through the light-receiving area_
'41._ Its top is bonded to the upper protective sheet 18.
lb- by the transparent insulating adhesive 43._-}' ' |
| " i Fig. 3 shows the recesses 35 in the’ switch contact-'
sheet 16 and openings 33 in the spacer 17._ The upper
.portions of the semiconductor Ic chip 12 and electronic
'-components 13 mounted in the wiring base 11 are set.

15"' in the recesses 35 and openings 38, respectively.

"Meanwhile, they are insulated from the switch-contact_ - tz};)h';

sheet 16 by the insulating adhes1ve 43. The npoer'
,cover 2 is thus laminated over ‘the upper surface of
the electronic component assembly 1l in close contact
t:o. '”therewith. In the present embodiment, the frame 19 1s* -
o prov1ded as part of the upper cover 2. and it surrounds
and_holds the electronic ccmponent assembly-l.;
The adhesive layer 4 w1ll now be described.- Its
.'insulating adhesive 22 consists of acrylic re51n or
25. an epoxy reszn—based insulating adhesive of mixed two- -
- 1iqu1d type.; The insulating adhesive 22 1s provided to

'fill a space defined between the protective sheet 18 of_'



-fill a space defi'ned between the protective sheet. 18 of -12- theeugger
cover 2 and the protective sheet 21 of the |ower cover 3. Thus, K \
~entirely covers the underside.of the wiring base 11 of the el ect r" Q)
‘conponent assenbly 1 and al so the under si de of the sen conduct or
chi p-42 and el ectroni c conponents .13 prOJectlng from the undersi de of the
MAf\ng base.11. Further, it covers. the Ww2derside of the display panel 14-
and sol ar battery 15. FurthernDre it surrounds:the outer side surfaces of
the frame 19 i'n the upper cover 2. The individual 10" conponents of the
-el ectroni c conponent assenbly 1 thus have their underside secured in '
posi tion by t héhendippex w@vedhdsiapd Xhe proseetivenshreti Rlegll Sheties of
the hei ght of the canponents projecting fr n1the undersi.de of .the wiring
base 11 ofthe éqyﬁﬁiH%W9§u§n-iﬂﬁus' ﬂGnéHF 5§§Xnﬁpye£s &he naderspdeor by
t he |nsulat|ng e a ure. din.lieu of the
adhesi ve Iayer t§$ﬁlﬂ§q}H3éF?F5éﬁ&f % 385 %ﬁ°8180ﬁ§8§8ﬂ?n§ssenbly 1, a
.-conplicated str @@é&ﬁ%@“ nﬁeaHQBG%QQr%nhgﬁsiﬁgutk EhSeBRSSL§BQ£8r

conponent 20 n posi t1on R
difficult g0 COPpRIY qu Qnd! *é@.eb't&:%ﬁ'ib%bhb&ﬁeﬁtst '1@ Beb9BEL2hg! E?om
i ndi vi dual’ conponentsS. In particular, it 1s difficult to nmake Up :
errors, if anyrhenuhhereuuetbﬁgtﬂewwﬁeuQQSbeeethucknraetnérnhetceaveﬁgnts
of 25° the el ectroni c conponent assenbly-1. The adhesive |

‘ the underside of the display panel 14 and solar battery

1s. Furthermore, it surrounds the-outer side surfaces

:of the frame 19 in the upper cover 2. The individual
10 components of the electronic component assembly 1 -i
rfthus have their underside secured in position by the
1nsu1ating adhesive 22. In addition.“the irregularities_
of the height of the componente'projecting from the
underSide.of the”wiringrbaee llnof'the electronic com- |
15 ponent assembly 1, are made up for by the insulating |
| adhesive’ 22. Where a case. structure is used in lieu of .
RN "~ the adhesive layer 4 on the underside of the ‘electronic
| :component assembly 1, a complicated structure will be
neceesary for securing the electronic component
20 aasemoiyml in position. also, in this case, it is
| difficult to compeneate for the irreéularities'of:the.:
height of'the'indiviuual.components.-=Innparticuiar)
it is difficult'tonmake'ug for errors,“if-anY} in the
mounting dimenaione or thickness of. the componente off'
25 the electronic component assembly 1. Tne:adheeive
layerajlin the present.emnodiment, in contraet, has

fluidity, so that it can reliably secure. the components



~layer 4 in the present enbodi nent,, in contrast, has quidity, so that it
can reliably secure the conponents -13- of the el ectronic conponent

in correct positions while taking up.the.irregularities of ‘the
I s- Possi bl e.to absorb

assengty

compPpeAty) s thi ckness dinension. In particular, it

erro ikNat may ‘be introduced in the 5 nount i ng di nensions or thICknéSS :
Further, since the insulati -

o e-conponents at the time of assenbl
adhesi ve 22 secures the outer side sur?ai%s ~of the_frane 19 positioned

_between the protective sheets 18 and.21, the nechaniccal strength of the

' cdn be i.ncreased . -

ni-at uri zed electronlc caICuIator
ed paits on the sides of

. Sheet-1ike 10
Mor eover, the $nthe hkegrnansan cul m%é
" the cal cul ator be covered by t he ad eS| Ve t& dsx sorract nproved
ﬁé%ﬁ The 15 = support

appear ance.
Rigs., 4 and 5 1s nad

~ sheet 20, as
appr oxi mat el y ?@gBFSPF]StﬁPég nEBS|d1mQ$%@6ﬁU|ai E%fgt p%@r hébt i@1
e lower p 5 s

made froma transparent
It is redtangmbaiting
-sheet 20. A transparent
to a thi cknes@le)ftnwr@ﬂasg@,hﬁl

secured to the

éi is sllghtly greater
|nsu eﬂﬁlﬁflthé3

Z%J.rer .. The - SUppor
er, sxnoe.the insnlating _

. o hh
.ame 19_pos1t10ned_between the protective sheet 18
-ang- 21, )
._n..zlf the mechanical strength of tb' sheet lik
=like

N : The lower cover 3 will now be descrzbed..,Thé's'
LS5 . support sheet -20, ag _ e .
: ‘shown in P;gs 4 an - .

> 4 and 5, is made

-from .
| a ‘Stainless steel sheet approximately iOO ¥ thieck |

_Zq.. approxlmately 25 'y th1ck It 1s rectanpular in -nl . -
-..and is slightly greater in size than the supports e
: sheet 20. A transparent 1nsu1at1ng adhesive 43 is
| coated on 1ts upper side to a thlckness of .pproxl— SE
: mately 25 Mo The support sheet 20 1s secured to thel;

Fhdle3 takilngn d |
W e Q§?E8H$3r§F&PﬁI9§stheeel sheet
e_and the sane size-

L]

.as the frane »8 e r cover 2. G
Boegloigty Hp§$ 8€’Pe?rr¢rsn Eiat m#pPEOX| LBk é %{flerr] thick.
|n ST %? tHee suppor't.

|ts upper si de.

ijj



«25 - underside of the adhesive layer 4. It is provided on its upper si.de
- and at portions thereof facing the conponents of the el ectronic conponent
‘assenbly 1 with-  -14 - an insulating adhesive 43 so that it is insyfat
«romthe conponents. The |ower protective sheet 21 is secured to tfig
under si'de of 't he support sheet 20 via the adhesive 43..The |ower. ¢
can@& di'sposed 5 = parallel to the upperigover 2 and, if necessar
precisely spaced apart therefrom because the adhesive .22, to which the
support. sheet 20 is secured, has. fluidity. In addltlon its dirstance 2
~fromthe upper cover 2, i.e., the thickness of the cal cul ator, can be 10
- adj usted duri ngameinsebating adhes e tsosHhat A dspiosud atied Lapasi ve

| ayer 4 fromthe underside thereof. . The | ower protective sheet 21 protects
t he undersi de ofb ?h@%ﬁﬁﬁﬁﬂ?sshé@%e Apwey tpé'q}:mférlé’ledéhelete 21 ists outer

si-de, may be provided with a dec ratlvect]fe essm n_the sheet-like .
She :

m ni aturized eI%"c‘E‘F’B‘?ﬁ ctR aFhe -9 PRL Sy & eFI‘Fezgvmvliéh cont act

sheet 16, frane o et .20 are made from rret sheet,s such as
stai nl ess steel é% P‘EI){ éﬁ t ca]|°5"Lﬂratc8rvefO3 calna?eh éﬁpﬁggham cal

thg)(ragglt Raf‘gldyl g%%%%lfér#g%he sﬁ%}&{] ‘%%%52 %’Sf’ Plzitsafd%g: e%%!tsrg%? I'c - cal cui at or
as.descri bed atﬁ"é‘ciée]f}'rsﬂlﬁed)raiiﬁzdte‘th‘@rfe}h%hectﬂe%ause the adhesive
. }' 22, to which the support sheet 20 is. secured, has -
~ . "fluidity. In addition, its distance '2 from the upper
cover‘g, i.e., thedthickness_cf-the_calculator, can be
10 ,adjusted durin; manufacture. The support sheet 20
| hsupports the adhesive lager 4 from the underside
thereof. The lower protective sheet 21 protects the
-under51de of the support sheet 20. Its underszde,.
i.e., its outer side, may . be provided with a decorative |
15 1mpresszon._, _ ' ' _ '
B In the sheet-like miniaturized electronic calcu—' -
N | : | lator as described above. ‘the switch contact sheet 16,
frame 19 and support sheet 20 are made from metal sheets
such as_stainless_steel_sheets. ‘Thus, the_calculator
20 has high mechanical strength and is verv'rugged. The
- .thickness of this calculator is approximately 800 .
The sheet-like miniaturized electronic calculator
as described above is further provided with electro-
. stgtic shielding means.,aTo be more specific, the |
25 “ 'upWardly:bent.contactf39a of the frame l9,,as.shown"-.
in'Fig; 5, is in contact with the underside of the

switch-COntact sheet 16, while the downwardly bent



e . ’
static shielding means.- . To be nore specific, the 25 upwar dl y bent
contact 39a of.the frame 19, as shown in Fig. 5, is in contact with the s
uhder si de of the swtch contact sheet 16, whiie the downwardly ‘bent -’
: t 39b, as shown in Fig. 6, is'in contact with the upper side ¥-the
t sheet 20.  Wth this arrangenent the switch contact sheet 4 nade
st'ai nl ess ‘steel .sheet, which is gsposed over the 5-. stainless stee
&€ 19, and the support sheet 20, also made froma stainless steel sheet
Tch is disposed beneath the frame 19, can be held at the.sane electric .
" potential as the frane 19. Thus, it.is possible to elimnate the efféets: of
external stednead®d 39be|atsh¢wnyimnFi<jle senis ohiumdmrad € witilp 12 nounted |
. in the wiring base 11, etc. Now, the nethod of manufacture of the - - .
- ‘sheet-1ike thellmmnrztenlﬂ%l@ﬁtM|wmmI%hQﬂt hefri ngiithe @hisve construction .
will be described. ‘The electronic com 15 . ponent assenbly 1, as is seen
fromFig. 2rrangementt ctheyswiish isRntant s@?ﬁ%n&ct’!ﬁdq ®&Rp 12 and '

el ectronic co onents 13 ‘n the wWri base,11 with the surface (upper-.
surface) tHF3 %&s Steet fhartr '(f??%be‘ 8 PR 'g'feng the display-

| J4 h the flexible -
 Pilms 97 a%e‘i s AN Fama 15 ' i r%assézﬁﬁ%ﬁt ne frame 19
- to the und é té}&f@tg{hm@tsg@ftsg&e{ %H}p iaéihem ve 43 by the -
'appllcatlon \Jf
' disposed beneath the frame 19. can be held at the same '

'electric potential as the frame 19., Thus, it is |
possible to eliminate the. effects of external static
10 - electricity on the semiconductor Ic ship 12 mounted in
" the wiring base 11, etc. o -
_ Now, the method of manufacture of the sheet-like
miniaturized electronic calculator having the above |
construction_willpbe described. The electrcnic_com-._'

15 fponent'assembly_l, as is seen from'Fig; 2, is assembled

by mounting the semiconductor'IC*ship“lz and'electronicn N ;17\~J

components 13 in the wiring base 11 With the surface ;
(upper surface) thereof as a reference surface, and .T
hthen connecting the display panel 14 and solar battery
pzq' f is to the Wiring base 11 With ‘the flexible films 27 and
u '”31. The upper cover 2 is assembled by securing the
_ frame 19 to the underSide of the switch contact sheet
.16 via the adhesive 43 by the application of heat and :
pressure and then securing the upper protective sheet _
25 18 to the upper Side of the SWltch contact sheet 16 via ;
' the adhesive 43, again by the application of heat and

pressure. The electronic component assembly 1 and the



wressure and then securing the upper protective sheet. 25 1
upper -side of ‘the switch contact sheet 16 viia the adhesive 43,
application of heat and pressure. The el ectronic conponent as

t he

-16- lamination-of the frame 19 and switch contact shee

8 to _the ”;_ 
"§>Qy the

; and

set 0n_ the upper and | ower sides of the spacer. 17, respectively, and the
t hr ee=‘ar e’ secured together, via the. adhesive 43 provided on bo

the 5

spacer 17, by the application ot eat and pressure.

th sides of

- At this ting,

-the surface of the upper protective sheet 18 is nade a reference surface. -
Wien the three parts noted above have been secured, a semi-assenbly con-

sisting of the 1%%{351%#

@ SaRE! 1hoC WAL cohlace 3RLENY 115
e Si of t

r )
obt ai ned. This-sen1-asseég$y”|s flat on th e he upper cover 2 and
has a conplicatfé adin Eataidnorhen uppRrSiafd Qbwele stlast benicheCgpreaent
assenbly 1-in. which the conponents project (see. Figs. 9 and 1 _ :
sen -assenbly i1t hasgedtivielysr tatd, the thrieec arewiseluitkd tbdethérthe upper.
cover 2 directed down- wards and the side of the el ectronic conponent o
assenbly 1 dir exiaechepvesdhes iveTHEn proivd dedp oandhottbuisidedeof ithe., the

peri phery,

0). The

of the inverted sem -assenbly is covered with the adhesive 22.

The adhesiSve 23pgcerhild 2y the appldsatigndiofy heas andt pressunercaldkl y

fill the spaces
conponents of t

\_/

efined by the caonplicated configuration: of the proaecting
So|td@me o fhe @@ﬁﬁ@ﬁgnpf the upper protective sheet 18

i? made a reference surfaceg 'When the thrée parts:

‘noted above have been secured, a semi-assembly con-

sistiné of the'upper-coéef.g aﬁd'eleétronic component

10 aésembly“; is obtained. This semi-assembly is f£lat on.

the side;of_the3ﬁpper-coverfg'and has a_comélica

ted

configuration on the side'of'the'éléctronic compohent

' :a$3é@b1y'l in'which the components project (see-

Figs. 9

and 10). The semi-assembly is then held ihvértéd(_

15 i.e., With.the.side,df.the'upper'coverﬁg dirééted down-

wards and the side of the electronic componght as#émbly_

1 directed.upwﬁpds. Then, the top and fou:'side

i.e., the periphery, of the inverted_sémiéassemb

' spaéés défined by the complicéted cbhfigurétioq

S,

ly is.

'coﬁeégd with the adhesive 22, The'édhesivelzz at this
20 - t;ii_;te"- has fluidity, so that it can readily fill the

of .

the.proje¢ting components of the'éleétronié component

assembly ; and cover all these compbnenés. The

adhesive layer 4 formed in this'WEy'thus acgoquates

25 --thé:ifregularities of the height or Ehicknesé of

individual components of the electronic componen

t

assembly 1. Meanwhile,'the'loﬁer'¢ovek 3 is prepared -

' then



=

assenbly 1 and cover all these conponents. The adhe5|ve | ayer 4 forned |n
this way thus acconbdates 25  the irregularities of the height or - 3
_.thlckness of ‘the individual conponents of the el ectronic conponent assenbly
while, the lower cover 3 is prepared  -17- by securing together
port sheet 20 and | ower protective sheet 21 vi a the adhe5|ve‘ﬁ£’by

A cation of heat and pressure_ ;he | ower cover 3 thus prepared i's :
' ‘the adhesive 22 provided on™= 5  ‘the sem -assenbly noted
above, and it is then secured to the adhesive 22 by the appl i cation- of '_
"pressure. At this tinme, the lower cover 3 is forced down to a position =

“paral l el "wi tb'ib 'SRublBET to@ethed. tARdshijoke! Shelel gl and 16Werfinal product
is 800 [err] - fhe lower cover 3 is forced down, .t he adhesive 22

is forced Olgstroftreemlkzlee sheeltptzermef theeafhaslivar aduby. tiBus the |ower
cover 3 can be forced down to a position corresponding to a preset height.
It is -thusam@asnhheohooﬁreeasehnd grepearet heThepptowendcbwerr 3covers. 2 and
15 3 parallel to each other and to precisely set the di stance between
themto a dédiugnpreparsduds piaceddpssthe adhesive 33t preeddedf eBm bet ween
" the protective sheets -18 and 21 of the respectlve upper and |l ower -covers 2
" . and 3. 5Af t etthensemdrassepbiys neted 3BPVRif ARG, 2015 BB BRGVERH| ve sheets .
18, - 21 and thet%dhe h%%i%% EQahya%gefoungi meen hese.sheet's are cut to

app ion o pressure. e
the final - | P ' U .

_ At this time, the lower cover 3 is forced down
_fto -a. position parallel with the upper cover 2, and
the total height of. the final prodnct is 800 Be as.
10 the_lower cover_ghis forced down,. the_adhes;vefzzlis .
.-'jforced'out'fronﬁthe periphery of ‘the finalﬁproduct.
_Thus, the lower cover 3 can be forced ‘down' - o a position .
1,corresponding to a preset height.f It is thus possible
. : to-precisely-dispose the,upper and_lower covers 2 and
15 'ﬂl3 paraiiel to each other and~to preciselylset'the :1
. .'distance between them to a designated value. .The o - 'f-”f“{_
adhesive 22 flows out freely from between the protective
sheets 18 and 21 of the respective upper and lower
| " covers 2 and 3._ After the adhe51ve has been solidified,_
26 .-the protective sheets 18, 21 and the adhesive 22 that
are . found between these sheets are cut to the final _
shape along the dashed lines shown in: Fig. 10 and 11.
_;The protective sheets 18 and 21 are cut slightly | o
:greater than the final size. . With the product obtained
;25 1n the above way, the periphery of the switch contact i
| sheet 16, frame 19 and .support sheet 20, all made from

' stainless steel sheets, are covered by the adhesxve 22



o

shape al ong the, dashed |ines shown in Fig. 10 and 11. The protective shedts ™
18 and 21 are cut slightly greater-than the.final size.. Wth the product.

obt ai ned 25 in the above way, the periphery of the swi t ch contact sheet
16, f;@ne 19 and support sheet 20, all nade from stainless-steel shee %
are cQvered by the adhesive 22 - 18 - found between the protectiv
sheets 48 and 21. The adhesive 22, t oget her mnth t he protective she
and 21 which are made of resin, prOV|des a feel . or resinto the perip y

of the sheet-like miniaturized electronic 5 calcutator. A second

embodi ment of the invention will now be described with reference to Fig.
12. In this enbodinent, as in the precedi-ng first enbodiment, the invention
is applied to sheet-like 10 m ni aturized el ectronic calculators. In
Fig. 12 like reference.numerals.to those in Figs. 2 and.3 designate |ike
parts. In the second enbodi ment .of Fig. 12, an adhesive |ayer 22 of an

adhesive layer 4 is provided betwen 15 an el ectronic conponent assenbly

1 and a | ower cover 3 and covers the outer-fkur-sides of the frane 19
between a switch contact sheet 16 of an upper. cover 2 and a support sheet
20 of a lower cover 3. In thls |nstance t he mechani cal - strength of - the

edges of. t he calculator 20 r oved
g found between | e rotective sheets 18 and 21. The

O ;adbes1ve 22, together with the proteétive sheets 18 and
3 21 which_are made ef restn, prOVidee a feel or resin to
the périéhery'bf_the“sheet-liké‘miniaeﬁrized electronic N
5  calculator. ; | | |
| | .A.§econd embodimente.of the invention
will now be described with reference.te-tigi,-iz-
In this: eﬁbodimehﬁ;._as-in-the pieeeding first
embodimeht,.the invention-is applied to sheet-like
.lb'_ m1n1aturized electronxc calculators. In Fig- 12
like reference numerals to those . in Flgs. 2 and 3
de51gnate_1;ke parts. |
'In the second embediment of ?ig.hlz. an adhesive
£ 1ayet 22 of an.adhesive.iayer'i is ﬁrevided between
15 e en'e1e6£ronic eomponent-assembiy l.ané;a lower cover 3
| and coverslthe'ouﬁer four . sides of_the frame-19'between -
a switch.contact'sheet 16 of an'ﬁpﬁer-co#er 2 and a
| support sheet 20 of a lower coVet §. In this instance,
the mechanical stréngth of the eages of the”calculator

20 is improved.



-19—4¢he-tﬁﬁsf+1uents of the el'ectronic conponént assenbly 1'are not
limted to those descri bed above; for instance, a sheet-Ilike nanganese

batt ery<fmy be used instead of 5 the solar battery. Further, the i nvention

IS nQ ited to sheet- like nminiaturized electronic calculators and is~.
appli to other mniaturized el ectronic devicés such as nlnuatutlzgg;# o
el ect ti mepi eces as well. CLAIMS: 1. . A sheet-1li ke B

m ni atha#1zed el ectroni c deV|ce conpr|3|ng19aﬁ'electron|c conponent assenbly -
~including a thin insulating sheet having at least a hole, a pro- deternined
.conductive pattern, and-a seniconductor I C chip nmounted on said pattern in
.said hole; first cover means having a predeternined, surface area provi ded -
in close contact with one si de of said electronlc conponent &ssenbly; an

adhesi ve | ayer T%%n%to%ts'trl #%nt%“ &dt&% V. drﬁq'.: t& 55&’%; #ssé’%}gf said

el ectroni ¢ conponent - asse y,- and secon cover: nean I-sheet

and havi ”9 SUb%E-@”HoQ:' '1&1&1'?;%655&83 %Jé%s%ﬁ%éﬁs a%B\FU 'fc?é instance, :
a sheet-lzke manganese battery may be used 1nstead of .
5 the solar ba;tery. | o |
| _ Further._the invention is not 11m1ted to sheet-"
| -_like m1n1aturlzed electronlc calculators and is |
_iapplicable to other min1atur1zed electron1c dev1ces

such as mlnuaturlzed electronic timepleces as well._

e



cover neans. 2. . _ The sheet-1ike mniaturized electronlc devi ce
according to claim1, “wherein anot her neta bet ween sai d
fiar st cover neans and said. electronic conp The
sheet - Lke m ni.aturi zed el ectroni c device. a mﬂ” i m, 2, wherei-n_the
surfage #area of said el ectronic conmponent asse r thanﬂ_

the fIF$t netal sheet, and a netal frane.is dlsposed between sai d/f
cover means and the second met al sheet tp acconmpdate said el ectragit
conponent assenbly. 4. - The sheet A i®e miniaturized el ectroni c device

.according to claim2, wherein at |east one of the first and second netal
sheets has a recess, fornmed by an etching process, to accommpbdate said

sem conduct or | CLAIMS: 5 - The sheet-1ike miniaturized el ectronic
devi ce according to claim4, mhereln said metal frame and the first and
second nmetal sheets are electrically inter- connected by contacts forned on

one of said netdl frame afdsheetfiike minissuvhzedcedpcinenie dgvice The
sheet-1i ke nlnlagubblgqnglectronlc device according to claim1, wherein
sai d el ectronic conponent ass further .includes a. h# qui d cry st al

displ ay. 7 e  ohas: SLPREEARL oFaRPIBAnEI BEPRORFE HRGHEGISE B : di ng
to-claim6, whethin iasdleltéagr sheetchapbngnatadeassbl ¥ holéehea pnetudes a

sol ar battery gaterminedTanﬁuggivL'bgtgbphatQﬁazgds§L§E£ﬁgﬂéeopef¢ce.
.\,5 o . chip mounted on said pattern in said hole;
first cover means having a predetermined surface
area provided in close contact with one side of said
"electronic component assembly; o _

. an adhesive layer consisting of. ahradhesive
applied to the other side of saxd eleetronic component
assembly, and

T 'second cover means made of a metal sheet and
'Hhavzng substantially the same- surface area as sazd first

cover means. .

2. The sheet-like miniaturized electronic device
~ according to claim 1, wherein another metal sheet is
A - disposed between said first cover means: and said electronxc

'component assembly.

'3..“ ' The sheet-like riniaturiZed eiectronic device
laccording to claim 2, wherein the surface area of said
electronic component assembly is smaller than that of the

' fzrst_metal sheet, and a metal frame is d1sposed between’
said first cover means and the secend metal sheet to

accommodate said electronic component'asSembly}:

4, .The sheet-like miniaturized electronic device
according to claim 2, wherein at least one ef the first
and second metal sheets has a recess,_formed by an

‘etching process, to accommodate ssid'semicondﬁctorslc chip.



according to MW};aid el ectroni c conponent assenbly further T
I ncl udes di scr ctroniC s. 9. The. sheet-1i ke mniaturized .-
L™oni.c d'e\l' ﬂ |l claim1, wherein said predeterm ned con- ;
_ patternm i MI contacts, and said first cover means hgs ‘an -
oper’; ng section externalsly*operabl e to supply signals to said svmich’« D
_ : 10 . The sheet-1ike ézt turized el ectronic device accor ng'
to clain19 wherein a steel switch c ct sheet having switch contact
.spring portions fornmed by an etching process is disposed between said first
cover nmeans and said el ectronic conponent assenbly, each of said spring
portions haV|ng a.nmovabl e contact to contact .the associated switch contact.
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”first and second metal sheets are electrically 1nter-'

-connected_by.contacts formed on one of said metal_frame"

‘and the first and second metal sheets.

6. '_.-The'sheetelike miniaturized electronic device _
according to claim 1, wherein said electronic component o
assembly further includes a liquid crystal display.

7. . The sheet-like'miniatnrized’electronic device
according to claim 6, wherein said electronic component

;_assembly further 1nc1udes a solar battery.

'”8.'_ The_sheetplike miniAturized'electronic,device
according to claim 7, wherein said electronic conmponent

' assembly further includes discrete electronic parts.

9. °  The sheet-like-miniaturized electronic device
according to claiM'1,_wherein_saio~predetermined”cone

ductive pattern'incluqesfswitch.contacts, and-Saio'firSt'_ A
cover”means.nas an”operating section externally operable . B

..to'supply'signals to said switch contacts.

100 - The sheet-like miniaturized electronic dev1ce
Ifaccording to claim 9, wherein a steel switch contact sheet
" having ‘switch contact spring portions formed by an

etching process is’ disposed between said: first cover means
and said electronic component assembly. each of said
spring portions hav1ng a, movable rontact to contact the

' -associated switch contact.

11._- A sheet-like miniaturized electronic device,
'substantially as hereinbefore described with reference to

the accompanying_drawings.




