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1 m, XWRCT. ELECTRONI C EQUI PMENT" The present i nvention rel ates Q Eﬁ}@?
elggrionic eqyi pment which uses a thin battery cell. as a power*~So e:
\@R@&us typesfbf conpact card-- or sheet-like electronic equipnment such as.
el ectronic calculators having a very snmall thiclness of up to about | mm
hav@;be-ﬁjrecently devel oped. Conpact el ectronic equi pment of this type \
gerieral I has a solar cell having a 10 thickness of about 0.2 mmas a
power source cell.. However, with conpact el ectronic equipnment having a o)
menory and/or tinepiece functi orn"COMPRCTOELECTRONIC SEQUERMENTH power source
cell, the solar cell cannot receive a sufficient amount of light at tines
such as at 15 ni ght t i e presenheinvent tonyoelatesctoncompaet pdectronic
supplied, and the stored nenory contents are |ost or the tinepiece function
cannot be obtai ned. &AviAMERHWhiIsh W @ thisohatderyl eelllomisc = qiveent

of this type nust have a primary cell. 20 Such primary cells
I ncl ude button-shapé§Q§9¢g such as a nercury cell, a silver oxide cell, or
a lithiumcell . A buttons h%ped.cell hasfa consi der abl y Iarge tEi Egess as
conpared with 2 solar cel¥B¥ 1945 - |F ¢omPRRE GREY- LT Bhee ag e

Compact. ol ect roni ¢ SRRGHRANLS BAHPEEHErtYSH oty SF et FRaRt EcBaTBRIPER Smust
use such a button-spapAGd el lvel) small thickness of up to sbout 1 mm have
~ been recently developed. Compact electronic eguipment
of this type generally has a solar cell having a
10 .~ thickness of sbout 0.2 mm as a8 power source cell.
However, with compact electronic equipment-having a
memory and/or timepiece function, if a solar cell is
x used as a power source cell, the solar céll‘cannot
receive.a sufficient amount of light at times such as at

15 nighttime. The power source voltage cannot then be
supplied, and the stored-memory contents are lost or the
timepiece function cannot 5e obtained. Ih viei of this
problem, compact_electronic equipment of this type must
have a primary cell.

20 Such primary cells include button-shaped cells such
as a'mercur} cell, a silver oxide cell, or & lithium
cell. A button-shaped cell has a considerably large
thickness as compared with a solar cell. For -example,

~ the thinnest button-shaped 1ithium cell available on the

N T

25  market today has a thickness of 1.6 mm. Compact
- o electronic equipment having a ﬁemory and/or timepiece

function must use such a'bufton-shaped cell and



therefore has a consi derably Iarger t hi ckness than conpact eIecbronlc e
ment using a solar cell. It"i-s an obj ect of the present l.nvention to
conpact el ectronic equi pment which allows the ‘'use of an extremely
ppwer source cell, is conpact in aise and thin, and can have a nenory *
r/timepi ece function. The preseptginvention provides el ectronic

nt conprising a substantially f*at upper case nenber, a
Mps¥antially flat |ower case nenber having an outer perlphery
substantially correspondi ng .with - that: of the upper case nenber,

and a frame portion di sposed be en, t he upper_ and | ower case nenbers and
defini ng ttherakone hag Miconsi 'iﬁﬁ"&h’a@iﬂﬁﬁ?ﬁe‘hﬁﬁhﬁ"!’ﬁcﬁhﬂﬁg toget her the

upper and ddw‘dcﬁaérbéwmé iphedt custn lhcuu.sheal!l.sposed in one of

t he stoeping sectio d a @ ¥ ce ed Iﬁ t he ot her of the
storing sections, Fi"a;ﬂt%‘hp ¢¢ cﬂﬁ‘p bei R §°3° f"ﬁg APB &9 uni t

fll sgos ed fdmle lwpawchlwel‘oﬁiet eqhﬁphendevh!uheailo&tdﬂnndhld bldfe

ead means for:glectslic connec . the battery
cell to tH¥ %ﬁ @f*'xd’?"ﬁﬁi ébugglgdgfigﬂe Bo???gﬁgg’ \""?‘n& 11 openi ng
therein ccnaﬂnthin atamd canthsvedaomesoryt endfors timepd eged funct ddns
exterior of the equi BB LeoRle 24 iGEhEIHNC HiloviBES ¥rULLIBRIY (O

supporting at -least a p eral g battery cel bei ng mount ed
wi thin theeqn:hpllestocongrtQtotoﬂ sy stne#dkm b i é@&hepm lease battery

cel | ffommm}hea S0kt RALIRTAYORINEA 1Rt QAU Wemblil aviinig i UC U e,

the el ectronic egul can be re red.very thin and conpact 1n size.
The conpac@“t#éc?ﬁagl’beeﬂuFBPEﬁP“&S'Hi sGorresnonding withy or . = -
\..that of the uppar case member, aml a frame portion disposed

between the upper and lower case members and defining two
storing sections, and an adhesive means securing together
the upper and lower case members: '
. an integrated ei_'r'cuit chip disposed in one of
the steping sections and a thin battery cell disposed in the
othex: of the storing sections, the battery cell comprising
a power ;enent:lng unit disposed between upper and lower
- flat electroae members, and conductive lead means for
electrically connecting the electrode members of the
battery cell to the integrated circuit chip; ”
said frue portion having an opening therein communic-
" ating with said other storing section and with the exterior
> of the equipment, and a battery cell receiving member for -/
supporting st lesst a peripheral edge of the battery cell
and being mounted within the other storing section for .
removal together vith the battery cell from the other
storing section via .aid opening. :
With this structure, the electronic equipment can
" be rentered véfy thin ahd coipqct in -size. The compact
electronic oquip.eut can also have =z memory and/or
timepiece function, thereby providing sultifunction equipment.
The compact electronic equipment according to this

L

. .



tinepiece’funttion thereby providing sulJtifunction equipment. The co
el ectronic equi pment according to this -3-" invention can sinply and
eadily receive the battery cell and allows easy repl acement thereof.
According to a preferred enbodi nent of the present .invention, the
conductive | ead nmeans conprises 5 two filmlike connecting menbers each N
haV|nd~a conductor formed on a plast|c°fﬁln1 The filmlike connecting
menbers are adhered to the surface of the thin battery cell with an

dh Wth th t tryct th 10 el ect -
cqUi prent 15 rchHEPBALR RRE: SRA LY ANHe P aek]Y, RPEPaNRAL Pen DgsEATF oA | on

i s made betmeenanﬁeabépreryaevlreaﬂGCGMEhgxnbheeeﬂbstrate by neans of very
Lo rt ! Tl Tk connect | AgeBRARRES o/ BrAagrbd 3ABLUTN.AIPRH TRAL Of the

present 15 invention, the condictive ans conprises two connectlng
menbers with coRBBEEBtsinMEBAigRe #bspeepﬂveR}VPu%eedonepne comerisesi aces

of the Uppersandwbowﬂm‘-‘&iﬁeWEGH%EEuEECHe%%GU QHEnTRENGheOl LRARRIE Y
cell is in contact wiith a conductor of the correspondi ng connect- 20 ing

menber. Accordi h§TPEdsPP| p BABERLF gﬁﬁUdlﬁ@HF §ilondikeecenrertdastion, the
conductive . | eadmenBepsCafFp’ adheredt eéodefepauriface of the Raih ©hteleegtrode

menbers of the batter e _extended portions are in contact 25 wth
t he i nner surfaﬁgg& Xfﬁe‘ﬁpﬁ§£°5§3 I"ower case

With the above-mentioned structure, the compact
10 electronic equipment is rendered thinner and smaller.
In particular, a good connection is made between the
\_} battery cell and a flexible substrate by means of very
thin film-like connecting members.
According to another embodiment of the present
15 invention, the conductive lead means comprises two
connecting members with conductors which are respectively
fixed on the inner surfaces of the upper and lower case
members. Each electrode member of the battery cell is in
contact with a conductor of the corresponding connect-
20 ing member. ' |
' According to still another embodiment of the
present invention, the conductive lead means comprises
extended portions of the pair of electrode members of the
battery cell. The extended portions are in contact
25 with the inner surfaces of the upper and lower case
members, respectively. '
The compact electronic equipment having the
above-mentioned structure can be manufactured with ease.
‘This invention can be more fully understood from
30 the following detaiied description when taken in
conjunction with the accompanying drawings, in which:
Fig. 1 is a perspective view schematically showing
compact card-like electronic calculator shown for the
purposes of explanation;
35 Fig. 2 is a partially enlarged sectional view of




menber.s, résbecfively. The conpact el ectronic eqUipnent havi ng the

g-nentioned structure can be manufactured with ease. |
e fully understood from 30 the follow ng detailed description when

perspective vi theotompectorpactrenict codicladiosuishtoomn simliidn Fialorg 5

Fig. 4 is an eghgrgggesquqqn@heybgw of a battery cell -(hereinafter
referred to as cell) received in the conpact. electronic calculator shown

Fig. 1; Fig. 5 is a pefd§ecti$8 epemﬂmeﬂgpgvmcm fYiew |qfcthe
connect | ng nentempavhti el edtontecicuidul@tor shmat AW aig electronic

cal cul at-or
showi ng a
i nvention;

3

hown in Fi

rd-1ike elgégroﬁl c&PcﬁP&f &s<h et Fedbnt

'Fi gbattieryacedilpl{bdedipafipecriefEnrieiy tif el PG ébe BDoed
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15

20

25

in the compact electronic calculator shown in Fig. 1;
Fig. 5 is a perspectlve view showing a
cell and film-like connecting members which are received
in the compact electronic calculator shown in Fig. 1,
| Fig. 6 is a partially enlarged sectional view
showing a card-like electronie calculator according to
the present invention; '
Fig. 7 is an exploded perspective view of the

30

35

This i nvention can

: n conjunction with the acconpanying drawi ngs, in which: Fig. | is a
eftive view schematically show ng conpact card-like electronic’
ulfat or shown for the purposes of ex@l anation; 35 : Fig. 2 i&m
Tally enlarged sectional view of t he conpact el ectronic cal cul ator
in Fig. 1 along the line Il-Il therein;, Fig. 3 is an expl oded

in

1; F| 6 is ad_pegglall enl.ar ged setptlonal Vi ew

U
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35 _conpact ‘el ectronic cal cul ator shown in Fi g.- 6; Figs. 8 and 9 are

perjpbcti ve views showi ng nodifications of a cell receiving nenber; Fig. 20 _
is a perspective viéw showing a 5 nodification of- the cell; and Fig. 11 ifs] -

a secti'onal view,.shoving the cell shown in Fig. 10 along the line XI-X | é);
therein> Fig. | shows the outer appearance of the conpact card-like 7
el ectrddic calculator. The calculator is 6f 10 the type which has a
calculating function with a nenory, 15 20 25 30 35 -6- and a tinepiece

function, Fig. 2cbmpacteeiie@tdonticeWallculad didlstihdl G il &; | along the
ling Il - Il therein, and Fig. .3 is an expl oded perspective view thereof. 5
The structure of this caFd8sat & aRd |9 B RensReet iNe (yiexa sheedng Figs.

| to 3. The cal chbali®ichaaionsCd¥e al@ell AT ¢&EWing nfeubery, the case 10 has
a miltil ay.er StrUCt_ ure ngrge.l N SUpap%rerspective view showing a
5 hodification of the cell; and
Fig. 11 is a sectional viéw showing the
| cell shown in Fig. 10 along the line XI-XI therein.
| ~ Fig. 1 shows the outer appearance of the compact
card-like electronic calculator. The calculator is of

10 the type which has a calculating function with a memory,

15
20
s
g
} 30

35



,panel 12 and an upper sheet 13, which together-forman 10 upper "case
npnber are | anminated on the upper surface of a frame portion 11, and a
q'ov'r case menber conprising a | over panel 14 and a | over ‘sheet 15 are
‘afa $: on the lower surface of the frame portion or frame 11. As shown
[ 3, a flexible filmlike substrate 20,  a 15 very thin dlsplay panel
. fa liquid crystal display pandd)= and a cell 40 are further 4
arry inside the case 10. A spacer 50 having the same outer shape as

t hat\of/ the flexible substrate 20 and nmade of a plastic filmis placed on
the upper surfamnd sf timepiliens (funetdonsate 20 20. The flexible substrate

20 has through hol es ir% rez:ew'Jle.mitémcmﬁelo@nehehemeauioﬁoiuch as
chip capacitors. The L f chip 21 -and the chip parts 22 are fitted in the

holes in the fP&EsphAcadoms the Yire Jh e ol ANeF¢4Rs BRI A nunber of sets
?f st 3t Il onary ;:ont act ;ri%iil 28 1mc¢}m¢m@dqm|¢eﬁpcﬁ)ﬂiﬂst9133Ataedezgl3 are
orned at gul ar intgrvals on the u ur t su te
20. The sp&%er 50 has RS ?ﬂﬁ? qﬁﬁ*@ t%ﬁr?&égoh §8& 2h°%
stationary conwidth Peferedrce fiexﬁ‘:l:te. suun r3a.te 20. The spacer 50 has

through hol es 30 52 alq, 53 a3k rregpo o4tlh S| chip
21, and the through hglq‘es%@léclgiréeus "Kﬁ(} ﬁ@ §?tgq§§h h Fis acer’
having the LS tbm gaze 40 har & mq:sﬂzz‘fwg@areh!heminsaadnepsa to
the flexible Sﬁbﬁh&at& 2ha e dpper mxeeéubxi% [ 6&@129 eaeetherS?as-ﬁr ad® S0

are fitted gnt franme 11 of the case
1 upper case member, are laminated on the upper surface

of a frame portion 11, and a lower case member conprining:
a lower panel 14 and.n lowver sheet 15 are laminated on
the lower surface of the frame portion or frame 11. As
shown in Fig. 3, a flexible film-like substrate 20, a

15 wvery thin display panel 30 (e.g. a liquid crystal display
panel), and a cell 40 are further arranged inside the
case 10. A spacer 50 having the same outer shape as thai
of the flexible substrate 20 and made of a plastic film
is placed on the upper surface of the‘flexible substrate

20 20. The flexible substrate 20 has through holes for
receiving an LSI chip 21 and chip parts 22 such as chip
capacitors. The LSI chip 21 and the chip parts 22 are
‘fitted in the holes in the flexible substrate 20 to be
mounted thereon. A number of sets of stationary contacts

25 23 including a pair of contacts 23A and 23B are formed at
regular intervals on the upper surface of the flexible

o/

substrate 20. The spacer 50 has a number of openings 51
which correspond to each stationary éontuct 23 on the
flexible substrate 20. The spacer 50 has through holes
30 52 and 53. The through hole 52 corresponds to the LSI
chip 21, and the through holes 53 correspond to the chip
parti 22. The spacer 50 having the LSI éhip 21 and the
chip parts 22 fitted therein is adhered to the flexible
substrate 20. The flexible substrate 20 and the spacer
35 50 are fitted within the frame 11 of the case 10. The



frame 11 is for med by- punching a thin nmetal sheet of stainless steel or
'Iiéd'info a correspondi ng shape. The inside $pace of the frane 11 is

di Wi ded into a space or storing section A for receiving the flexible s
strate 20, a space’or storing section B for receiving the display panelf
and a.-~space or storing section C for rece%ving the cell 40 to be descrir
|l ater®wThe display panel 30 is fitted i'h The space B of the frame 11 and is
tarranged at one side of the flexible 10 substrate 20. Connecting term nals

-24 for the displa nel, ,aLe I e f _yhe,loyer’
*surface of the fl gﬁ%l’e 13utj)‘§t r‘%?‘(g'%.%@'%%g*t y’be gf'eic)t ﬁ'gih §¥

“conductive adhesi s¢asinlaes isdeedn orhhmkike inta o (soxtrespandingi shapeke

connector 31 is 1 I 0 | 41 gl ' f
Pt g Thus. —t hatp AE8saR W3RcOMICUN U/ BidT 1P £a MU PYaTE DA o opace

the connecting tePFi MOTing spetion A L5 reqeieng theLisxikle sub-i s
arranged at ths sisdeatepesi,! & spadec or dtdrindmddion| B Sobsieaeeviflg 20
The upper and_long ebgctrodes of t@ﬁ%cell 40 are conneq{ed to celg.
connecting terni nkhe 94APARY Pame)y 3R Anda SRAGE 9 FTPTAREASEEHRRCE| ng
menbers 60. The cebr reredsetingg ther deld O o bl Bt wilsed Olaterat The

edge of the upper jand,l r rf f Il € S 20.
Special care’is t.gggglfgvﬁeaﬁ%gr ﬁ?’o&ieirtta cie'ﬁg% %‘ﬁ?%él@ﬁ&ga{ﬁeshows t he
structure of the friamesdl maderds mynanged) al oneside o thesthegibiec and

positive el eCipodgyupiaerat et bd ANt ohie ¥ing St éBia B RE0ror OVREe a¥BHAAYPS.
The el ectrode sheets 41A and 41B are made of thin netal _sheets sucg as -
al umi num or st ai nPa®el are regularly arranged at one edge of the lower

o/ surface of the flexible lubstraté_ao. As a hot-melt
type electrically conductive adhesive is applied on the
connecting terminals 2%, a film-like connector 31 is

15 fixed to the connecting te:hinals 24 by means of
heating. Thus, ihe film-like connector 31 is electric~
ally connected to the connecting terminals 24. The
cell 40 is fitted in the space C and is arranged at the
side épposife to the side of the flexible substrate 20.

20 The upper and lower electrodes of the cell 40 are
connected to cell connecting terminals 25A and 258 by

. means of a pair'of f11n411ke connecting members 60. The
" cell connecting terminals 25A and 25B are formed at one
, edge of the upper and lower surfaces of the flexible
N 25 substrate 20. ' '
Special care is taken to render the overall cell
40 thin. Fig. 4 shows the structure of the cell 40.
_ Referring to Fig. 4, the cell 40 has negative and
positive electrode sheets i1A and 41B on its upper and

30 1lower surfaces. The electrode sheets 41A and 41B are

made of thin metal sheets such as aluminum or stainless
- steel sheets. The electrode sheets 41A and 41B overlap
each other through a holding frame 42. A power generat-
ing unit 40A is arranged in a space defined by the

35 electrode sheets 41A and 41B and the holding frame 42.



- o R i o I L e N
steel sheets The el ectrode sheet’swﬂﬁc"aﬁd &-].-‘B*ov'érl ap each ot her through a
h0|(dl ng ‘frame 42. A power generat-.ing unit 40A is arranged in a space
fi ned by the 35 el ectrode sheets 41A and 41B and the hol ding frame 42.

-8 The surface area of geperating
AQA is | ess than t hat of sheets 41,%and 41B. The power generating unit
g a netal lithiumlayer 43, a manganese di oxide |ayer 44, and a \f:
% or 45 interposed there- 5 between as a partition wall. The separator

”0”"‘0"6”;;@%*3&&‘%1‘1%@ ﬂ.@%ﬂ@%ﬁ&@%imsgrﬁ gﬂ.e\@st h an

orgaaf c el ectrol e electrode s 41B are adhered to each
other at the perthesy thet fc ahaetindt i and 51By aFhe PRteY cEaRerating

sealing 10 nenbghd tWVaiod Has PGS A1 ewmmlmymatej % WeRgah@bed both
organi ¢ and |nor8an| ¢ materi al The cell 40 has a Eg ed strucéure
t

this seal ed struBdgrdde Javes IS“hO and & Meparrtore RteTROAS HEP""
damage. The fBat betwean ae ssipartitiowiwall, ccThe ifeparatont 4Shekslh entire

outer surfaces of _t Y S and
that the el ectroB&™ I;l'eﬁ:ee gﬁﬁn?ﬁ% ?flaﬁkfﬁrﬁéﬁ % %ﬁsf‘%‘egﬁe‘gg §§ The
power gener ati onwdftht s esiganic eledtraolybte as Thetebéctrodet sheehaped

lithiumcell. 204 f | | |
bel ow. The negati \?e l‘(fllr'lﬂd l‘-plit(?salgt!fuv?qe‘f%f:’t?oﬁéhg g‘gtétﬂprv‘égtﬁg %&éfﬁhhﬁ@
| &8 ﬁrr?Pa}éPS43

respectivel y havefathe heddingfrme 42 by ;an sdhesive)
al so has a ti‘OCkﬁQi%eQ-f Shilct 'is made of a composite material containing

both organic and inorganic materials. The cell 40 has
a sealed structure. With this sealed structure, the .
cell kO-h_a's'_ considerable strength against damage. The |
features of the structure of the cell 40 are that the

15 entire outer surfaces of the electrode sheets %1A and

41B cqrve_i; electrodes, and that the electrode sheets
41A and 41B function as flat housing sheets. The power
geneération of the cell 40 is the same as that of a
" button-shaped lithium cell. ' |
20 The thickness of the cell &0 'ill be described
below. The negative and politive electrode sheets 41A
and 41B respectively hdvo a thickness of 50/u. and the
metal lithium layer 43 also has a thickness of 50/ .
The manganese dioxide layer &4 and the separator 45 _
25 both have a thickness of 150/u. The cell as a whole e
has a thickness of &50/ o« In this case, the cell &0
is a rectangle having dimensions of about 45 X 25 mm.
The average life of the cell 40 is about 2 years when
it is used in a compact card-like electronic calculator
30 having both memory and timepiece functions. When the
electronic circuit or display panel is improved in a
calculator of this type, the 1life of the cell 40 can
be prolonged further. _
‘The connecting structure botv!eu the cell %40
35 and conductive lead means formed by film-like connecting
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Ricdpley v 0.

funct™ns. When the electronic circuit or”display panel is inproved in.a .
:cal cul ator of this type, the Iife of the cell 40 can be prol onged further.-

;fThe_ cgngec]g! ng IS_tume. tstﬁw é&%&@é%&&é%@;@h&%ﬂaﬁi?ﬁ L_etsdtti“at%%s
formed by filmli connegtin -9- nenbers or connecting i o the
flexible substrat 3%40"’\%} I %e‘%ﬁ%’&?b‘éo"%’? Fefarnence cto oggﬁg gS Each
filmlike connecting nenExcls@its-tikeldormecting SémBér 60 Ras a cell-
adhering portion 60A having a slightly |arger area than

A

. B _.'_ s - a4 .-"".-_-‘-f' '-I. ' e -\ ) f"“. -‘ .- .-""“_-. et
Thé {;rangariese di oxt'de 'l ayer 44 and the separator 45 25 both have a -
thigckness of 150[err]. . The cell as a whol e- has-a thickness .of 450 [err
lin this case, the cell 40 is a rectangle having di mensi ons of about 45
mm The average |ife of the cell 40 is about 2 years when it is used i
conpact. card-1ike el ectronic cal cul ator_39 having both menory and ti nmeRI™€
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t hat .of the ' cell 40, and a projection 608 projecting from one
si de_of the cell adhering portion 60A. The filmlike connecting nenber 60
hds 8 ayfic 5 filmas a base film A conductor 61 extends on the base
rant.a position substantially at the_cggter of each cel'l adhering

dn J60A -toward the end of the projection 608. An electrically ,
X¥d adhesive is applied on the inner surface of the filmlike At
ng 10 menbers 60 except for the conductor 61, and a hot-nelt

typa of ectri cal |ggHOnsvgt pyet B6ResORCha§1ABPRI 8 1@R thle liatir BrdAchsam'
the conductor 62. The hot-nelt type adhesive is nolten at relatively | ow
tenperatures sucthats ¢Pothe 130 [err] andel %0l dind @d pilo jexyndrengEs at ure.
15 The conductor 61 has a doubl e-layer structure consisting of a '
met al - coat ed | ayaro et bngaf bom- coet efideagér théheeldt aldhexdirey goyyteton s
formed by coating a conductive netal such as gold, silver or copper on a
- correspondi ng sus0fce Tie af bimel ike ncbpnasidsgomendeasi€d dvasora Jllastic
printing such as screen printing. The carbon-coated layer is forned froma
conduct i ve Ssuspdnsi®ra®ha dhb#sel gg}lm xi Agcansusdas: ible exdeddts achthe base
carbon, a thernqglastic hi gh pol ymeric material , and asol vent,
screen-printing ftdken rExemtanposd kienesuRstaptiaglly adt dheccand®n Blereaghd
heating the suspensjon.at a |ow tepperature (about 100[err]). . The filmlike
connecti ng menmb&® QEE?EBT%iE@ﬁ%ggnoﬁogogpﬂaiéotpér d °R(yWhection

3ffre§2 gggcingﬁll qbc'ggegéépg HE”E?EC?giggflbh?nsulated adheé?ﬂé fg

applied on the inner surface of the film-like connecting

10 -~ members 60 except for the conductor 61, and a hot-melt
type electrically conductive adhesive is applied on the
inner surfaces of the conductor 62. The hot-melt type
adhesive is molten at relatively low tempéraiures such
as about 130°C and is solidified at room temperature.

15 The conductor 61 has a double-layer structure consisting
of a metal-coated layer and a carbon-coated layer. The
metal-coated layer is formed by coating a conductive
metal such as gold, silver or copper on a_correspondihg
surface of a base film by means of deposition or N

20 printing such'as screen printing. The ca:bon-éoated
layer is formed from a conductive suspension obtained by‘
mixing a conductive powder such aé carbon, a
thermoplastic high polymeric material, and a solvent,
screen-printing the resultant mixture on the

25 _'metal-coéted layer, and heating the suspension at a low
temperature (about 100°C). The film-like connecting
member 60 has a thickness of 50 to 100 u.

e



The jentire upper and lower surfaces of the cell 40, that is, the overal

outgr surfaages of the 5 negative and positive' el ectrode sheets 41A an
4%8-are fl ahed with.a conductive metal such as nickel. Then, the outer
surfaces of the.el ectrode sheets 41A and 41B B e smoot hened and r ender ed
dense. 7 "The cel |l adhering portions 60A of the filmlike connecting nenbers
60 arehio pl aced on the outer surfaces of the electrode sheets 41A and

0m on \ e orae oo noeBeRRETE oYL il P e TRATEFOReRBR
60A are heated angupéﬁésggﬁ Then, the fgggg‘l 'tﬁlbe ﬁglrlneﬁ:t'tpeqscribe% tFrrPe‘E)s 60
d T

are adhered on th Iomer sur f

thereby connect i ngng NgntikE® Lo AL IbiaG TR SG ¢ trid'e

cell 40. Wth this connecting Structuré betwee cel

40 and the fil ml¢i£191C@ane%aegiaﬁnﬁﬁ@sc@@mam (‘oLUtreeﬁtsdzgﬁAf&ﬁ f OfRd he

cell 40 to the franme occur. This is because the upper and

| ower surfacgs Ofné%@tive and positiveeblleféQr%rde GHEY e @ A @V@r@m%f@
the base filns of t filmlike 25 connecting nenbers 60. When t
filmlike connectfhgsmedbeith6cd evedadhdvedmetallhguch as nickel. CIHénAQ,
no thermal damage to the cell 40 will occur. This is -12- because the
filmlike connectimeg methrsuﬁﬁacaa b &Hkecedectaotdec sheets 41A anaded1B 40
by a hot-nelt type. _
are smoothened and rendered dense. The cell adherlng

portions 60A of the film-like connecting members 60 are
10 placed on the outer surfaces of the electrode sheets 41A
“and 41B. After bending the peripheral portions of the
cell adhering portions 60A on the_side surfaces of the
- cell 40, the cell adhering portions 60A are
heated and pressed. Then, the film-like connecting
15 members 60 are adhered on the upper and lower surfaces
of the - - cell 40, thereb& connecting the
film-like connecting members 60 to the . . cell
40.
W, . With this connecting structure between the
20 " . cell 40 and the film-like connecting members
. . 60, no current leakage from the cell 40 to
the frame 11 will occur. This is because the side,_
unper and lower surfaces of the - cell 40 are
completely covered with the base films of the film-like
25 connecting members 60. "When the film-like connecting
members 60 are adhered to the . - cell 40, no

thermal damage to the cell 40 will occur. This is



adhesi ve whi ch can be used at | ow tenperatures. Due to the spoothness of

t hg upper and | ower surfaces.’ of the 5 cell 40 which is
olgf ai ned by flashing, adhesion between the filmlike cdnnecting nmenbers 60
and the : cell 40 is strong. Al thd&gk the upper ‘and | ower
sUrfaces of the - cell 40 are flashed in the above énmbodi nent,

I Syis not essenti al to the 10 present invention. Furthernore, inyhis

_-hbon ment, in order to allo¥/contact with the electrode sheets 41A and 41B
becayss | thg film-Likeuepppgcsings members. $0 icla® &ghnecting

pr | 60 f d. onl f th fil Ho f
Qnich i ve 15 adRAREIE ool i to thsgéiﬁﬁﬁeb&ug?aeég“mﬁfdrﬁ&p@aie
i N7 the film 6 t
the enti e surt ASETHETHRARE] BeBd ARoAgH, tRRPS EOMEER i iR
f t
gglt : réelosu_rl_hgc](calslﬁ{ﬁ t{hgu co’ﬁ‘r;]éegc ?ﬁgstnﬁ%bgf’éégoggrgeiégﬁ 5E§'Q‘%8%gﬁe o &% e
substrate by heatlng_am%éyps§ﬁngh§§ﬁ Q$ BQE&Pect?? QiR ie ternmnals

25A and 258 of the flexible substrate connecti on 25
between the el e@ddidgo®ibdteen the film-llksekbnﬂgc%'iﬂgt E\%mtb%rr@ W P A

and 25B of the flexible substrate 20 is acconplishe Referring

again to Figs. Zmnd 3, the uppselnngol pgestpongl.s A2tAddghs the WUppezase 10

are nmade of netal . : R '
and lower surfaces of the : cell 40 are flashed

- in the above embodiment, this is not essential to the
10 present invention. Furthermore, iﬁ this embodiment,.in k‘é
order to allow contact with the electrode sheets 41A and
418 of the ‘cell 40, the conductors 61 of the
- film-like ponnecting'memberlso are formed only at
portions of the base films. However, if a conductive
15  adhesive is applied to the entire surfaces of the base
films, the film-like connecting members 60 may be
rendered conductive over the entire surfaces which are
respectively brought into contact with the-ehfi:e |
surfaces of the electrode sheets 41A and 41B of the \;;.
20 o cell 40. |
The film-like connecting members 60 are adhered fq
the flexible substrate 20 -by heating and pressing the
projections 60B onto the terminals 25A and 258 of the
flexible substrate 20. Thus, electrical cbnnection |
25  between the electrodes of the cell 40 and the
- terminals 25A and 25B of the flexible substrate éo is

accomplished.



- . LI
sheet.s such as’ stainless steel or berylliumsteel sheets. The upper panel
12 s openings 121 5 - respectively corresponding to the openings 51 of
t he pacer'gb, and a hole 122 for receiving the upper portion of the
di spl ay panel- 30. The upper panel 12 al so has ¥ecesses 123, 124 and 125
formed-by etching in its | ower surface. The recesses 123 and 124 receive
the.. N upper portions of the LSI chip 21 and the chip parts 22 which

the 1 if rr?lb ke EQﬁPZE??ﬁgeﬁgMiﬁﬁaéﬁé‘é ertéﬁ‘c*ééesﬁﬁévﬁlfsﬁe%stﬁf%wpﬁért S col1
40.° T ) 138 1 d

urtace of the irahines, PRRCLNEA% ABETe bY thel tase IYGR A 4 PR
W th the frame 11-sﬂ?€t§p§865 ?ngiﬁiﬂfi%rs"sd stRellN®r By 19Ul the

upper panel 12. The [ ower pane as in its upper surface a 20 recess

141 formed by etChsﬁSetsTheTﬁECQPEe¥4$ah@QeWQe%akh% egd idow | i ke
connecti ng nenber 60 adhered to e | ower surface of the cel
40. The | owes paneespéctivelibecedrespoheingvtio tief apRrdinddhes I refmethel.
Adhesi on between the | ower panel 14 and the frame 25 11 is perforned -
after a filler 16 spatetl 80, ahdre hpdei fizealfioy, refcedy iy theexidder
substrate 20 having the display panel 30 and the - cell 40
connect ed -14- poetioo o€ bdbbedédpieyt paniedwdi0.surfhecappfen pamgplack? 50,
and the display panel 30 and the ' cell 40 -

also has recesses 123, 124 and 125 formed by etching in

~ its lower surface. The recesses 123 and 124 receive the |
~ 10 upper portions of the.LSI chip 21 and the chip parts 22
which project above tﬁe spacer 50. The recess 125
receives the upper portions of the film-like connecting
member 60 adhered to the upper surface of the
cell 40. The lower surface of the upper panel 12 is
15 adhered to the upper surface of fhe frame 11, so that
the upper panel 12 is formed intégrally with the frame
11l. The spacer 56 is adhered to the lower surface of
_ the upper panel 12. _
\_ The lower panel 14 has in its upper surface a
20 recess 141 formed by etching. The recess 141 receives
the lower film-like connecting member 60 adhered tb the
lower surfﬁce of the - | cell 40. The lower
pahel 14 is adhered to the lower surface of the frame
11. Adhesion between the loqer panel 14 and the frame
- 25 11 is performed after a filler 16 is filled. More
specifically, after the flexible substrate 20 having the
display panel 30 and the - : - ¢ell 40 connecfed



fnbnlrhe | ower

dry |iqui

surface facing

are fitted'in the franme 11, the filler 16 is applied inside fhe frame. 11

surface of the 5 - .flexible substrate 20. The | ower panel
14 is adhéred not only to the frane 11 but also to the flexible substrate

d adhesive which can be hardened at room tenperature suc

soynandd theThid splisgr panela@D aind hthease 10 obt ai sed1byo

29t Arough the filler 16. The filler 16 serygs_to fix in position the LSI
chi ;\R1 and the chip parts 22 nmounted on the flexible substrate 20, the 10
di sl Ry panel 30 and the - cell 40. The filler 16 can beg

as

lic- or eRex¥tbagedaloneriRar ttcradimsiMwe T heuprdesi ¥¢ tRedspaBed onto
olver surface of the flexible substrate 20 15 having its upper

adhering the frame 11 and the upper and | ewer panels 12 and 14.is covered
with an outer napeefittedoias the diramentldes, atteonPikler hbénksi appiddedof the

case. The 20

outer nenber 17 is fornmed by applying a |iquid adhesive

of

the sane type aénshde tbed frame: Hd ffinamerthes laweriesunflacecofidhbei ve, and
cutting agg excess portion of the hardened adhesive |ayer. The ugper and

| ower she
are respectivel
and 14. In the

10

15

20

s 13fheyibieosubsiratec 2p 25he Lowermrnet bé4pissep

eredm and

dpBePiiieso the° BRRS S0t DS 140 Hee GharEREE L 15 -
ten keys, charactE%FEg¥§r§b &ﬁgcti ngﬂaﬂ%fyf%fwigfedTgeafkfrgg igrfaoe.of

a transparent pra

serves to fix in position the LSI chip 21 and the chip
parts 22 mounted on the'f;exibie substrate 20, the '

. display'panel 30 and the : cell 40. The filler

16 can be a quick-dry liquid adhesive which can be
hardened ét.room temperature such as an acrylic- or
'epoxy-based tﬁo-part adhesive. The adhesive is dripped
onto the lower surface of the flexible substrate 20
having its upper surface facing downward.

The outer surface of the case 10 obtained by .
adhéring the frame 11 and the upper and lower panels 12
and 14. is covered with an outer member 17 so as to
guarantee a complete hermetic seal of the case. The

outer member 17 is formed by applying a liquid adhesive

of the same type as that used for the filler 16,

25

hérdening the adheéive, and cutting any excess portion
of the hardened adhesive layer. ' -
" The upper and lower sheets 13 and 15 of the case 10

are made of a plastic film and'are'réspectively adhered

—

$ -

o

to the surfaces of the upper and lower panels 12 and 14.

In the upper sheet 13, keyboard seétions 131 designating



over¢|| portion except -for a display portion 132 is printed with a
non-¢ransparent paint. The display panel 5 - 3015 adhered .to the |ower
surface of the display portion 132 of the uppﬁ% sheet 13 by a transparent
adhesi ve. Contact.bases 133 to be inserted irn*th€ respective openings 121
of the {pper panel 12 are forned on the | ower surfaces of the keyboard
sectioﬁ§‘131 by 10 screen printing or the |like. Myvable contacts 134 } .
are nounted on th ur t ORt.a b ri At

carbon ink or theeﬁélrﬁ\fé!l%e érmvaafgél(;oﬁgﬁgtQ&.lg&ngigggr ég gdgggt gr}{iﬁg%d on
stationary contact X4 Bl 0 h er r \
depresses 15 t haz %ﬁa%lﬁ%%fi %ﬁsglg§9§§b?ﬁgnﬁp8\§?§§ﬁtée?i?@’d%&%&?& So
as to elastically glaf@yIn gt idhee 0BEH AL FOP 8Vl SpeEy! PEreiahe 180e 15 -
constituted by the novable contacts 134 and the stationary contacts 23. The
conpact card-|ike pdjciedniticad cnbat brahepangntOpainthe ahevaiSEQEWOba%el
structure can be rendered very thin for the follow ng reasons. That is, a
very thin celd 403G-isedjhaerted to the lower sefFfadé bf sheadgeglai the

side oppositeto that of of the flexible substrate 20, and connection

bet ween t he - portion 13Z2af {I%e upperasbeehelB| byi 8l traobparand 20 is
achi eved through the fil mlike connecting nmenbers 60, so that not .nuch

hei ght is require@d@Si¥hneianipehebases 133 to be &mpertedidnthbe - 16-

flexible substrate 40. A total thickness of the calculator of this
. respective openings 121 of the upper panel 12 are formed

o on the lower surfaces of the keyboard sections 131 by
~ 10 * . screen pr;nting or the like. .Movéble contacts 134 are
mounted on the lower surfaces of the contact bases 133
by printing carbon ink or the like. The movable
contacts 134 are pressed onto the stationary contacts 23
of the flexible substrate 20 when the operator depresses
15 the keyboard sections 131 of the upper sheet 13 downward
- so as to elastically deform_them.. The operation
switéhes theréfoie are constituted by the movable
contacts 134 and the stationary contacts 23.
o | The compact card-like electronic calculator having
20 . the sbove-mentioned structure can be rendered very thin
for the following reasons. That is, a very thin
_— | cell 40.15'used, the ' cell 40 is
arranged at the side oppositefo that of of the flexible
substrate 20, and connection betweén the - cell
25 40 and the flexible substrate 20 is achieved through the
film-1ike connecting members 60, so that not much height

~ is required for connecting the : cell 40 to the



enbodi ment -wi | I be described. The flexible substrate 20,  the .spacer 50 and
the frller 16 respectively have 5. t hi ckness of 200 [err], 100 [err], and
1@0 [err] The upper panel 12, the upper sheet 13, the’ | ower panel 14, and :
t he ¥ f sheet 15 reSpectlver have thi cknk§s-of 150 [err], 70 [err], 150
And 50 [err]. Therefore, the calculator has a total thickness of
bfrf] which is substantially 10 equi valent to that of a- conpactgg
e electronic-calculator using a solar cell. The thickness of the

‘Bﬁ a space between the upper and | ower
¢ 12 and 14. The wi dt_h of t he space has a size correﬁponglng to the

ym-6f the 15 thlékﬁﬁﬁ?kﬁ Wﬂﬁ¥qq |Qﬁe$gﬁﬂﬁﬂ¥%ﬁea§@? ®hetBpScer 50, and
the filler 16, In,this odi el 40,haying a.

t hi ckness of 4566399§W9W§5 bqrﬁ%§ﬁ§i%€£ 5%%Q§PfetﬁFEE55§ €of the
connetti ng enb@le &bY shaceh SLEY Q‘I‘ﬁ P g %ﬁ%ﬁ%@%@iﬂém 288 Chan

the width gf ! NgnIRRtRsICHICd i URRFIL AUDY OFSH RANCYRe 1goBBY. panell &

430 [err. r, as has been dbscrl ey Fbove e recess

are formed in t 9 tHe' ﬁ%etﬁ%i ACthe O.imwf’zgg aﬁ% B9 ZAd thleOVer

panel s 12 and 14, ’respectively ese’ recesses 1 41 receive therein

the upper and 'QW%%rp%h%@&nasﬁrééﬁédﬁiveiyl%h@@nﬂﬁsékﬁesaeabeu5069 and the
- 17 - cell 40. Therefore, the cell 40 can be recelved

between the uppgo and lsongs, RIEISD {2 Therefore, the calculator has a

%

total thickness of 850 u which is substantially |
10 equivalent to that of a compact card-like electronic \*4
calculetor using a solar cell. The thickness of the
frame 11 of the case 10 is defined by a space between
the upper and lower panels 12 and l4. The width of the
space has a size corresponding to the sum of the
15 thickness of the flexible subsfrete 20, the spacer 50,
and the filler 16, i.e., 430 u. In this embediment, the
celi 40 having a thickness of 450 u is used.
In this case, the overall thickness of the cell portion
including the thickness of the upper and lower film-1ike .
20  connecting members 60 is 550 to 590 u. This thickness
is-greafer.than the width of the space between the upper
and lower‘panels 12 and 14, i.e., 430 u. However, as
has been deséribed.above, the recesses 125 and 141 are
formed in the lower and upper surfaces of the upper and
25 lower panels 12 and 14, respectively. These recesses

125 and 141 receive therein the upper and lower portions

of the film-like cdnnecting members 60 and the



o~

and§14'wﬁthoﬁf I ncreasi ng the thickness of the equipnent. 5 ~In
h

thi § enbodi ment, the case 10 conprises a nul-tilayer structure constituted

by e frane 11, thé_upper and | ower sheets 13 and 15, and the upper ang

| ower panels 12 and 14. The upper sheet 13 way7be formed integrally witf

t he upper panel 12. The |ower 10 sheet 15 need not be used. A conpact

capd-I*ﬁe el ectronic cal cul ator which allows replacenent of the o

cell 40 according to a enbodin%ga of the pre?ent i nvent-ion will now be
g

descri bed. 15 Fi gs. A8 r UHRERTRRy BV® a sectional CoRdw4Bnd
an” expl oded perspectiye vi ew of I s, calcu]ator, which e simlar_to_that
in Figs. 2 and 3. CAf gﬁ FIFE Sk theEYﬁF?x$Qﬁn%ﬁQﬁrsﬁ%qzi?ﬁeﬁi§§Veist&23,

t he cal cul ator sh [ 1:Q%. 7 has al c tio ungtion with a 20
menory, and a ti n@é@eég ;&%z\qugn%dﬁ%&t?é @54 cﬁgﬁ%?gi%oﬂﬁ *’ﬁeFi gs. 1 to
3, this calculatogquigﬁeﬁ thin cell. and is therefore thin. The sane
reference nunerals as ' in Figs. 2 and 3 denote the sane parts in Figs. 6 and

L deenlB. ‘P ESS POTURORKYLS drftio PYMREM Nkt (ddS¢ FONWGABE REegRgbEl 70 O

bé described later is formed at the left portion e upper panel 12 in
Fig. 7. The presgypeiha9erlad iatdrdPadnddifated |5y §ﬂ%tﬁr48§A159rﬁﬁé In

5 t he upper panel 12, "and a bent portion 126B forned by
: upper and lower sheets 13 and 15, and the upper and
lower panels 12 and 14. The upper sheet 13 may be
forhea integrally with the upper pénel 12. The lower

10 sheet 15 need not be used.

A compact card-like electronic calculator which
allows replacement of the . cell 40 according
to aipeeend embodiment of the present invention will now
be described.

15 fFigs. S and 7 respectively are a sectional view and
an expioded perspective view of this calculator, which
are similar to that in Figs. 2 and 3. As in the case of
the calculator shown in Figs. 1 to 3, the calculator

L : - shown in Figs. 6 and 7 has a calculation function with a

20 memory, and a timepiece function. Like the calculator
shown in Figs. 1 to 3, this calculator uses a thin
) celi_and is therefore thin. The same

reference numerals as in Figs. 2 and 3 denote.the same

parts in Figs. 6 and 7.



slightly bending dowmward the portion between the slits 126A. At the-press
por,tion 126, the central portion of. the bent portion 126B is elastically
per- esl downward fromthe | ower surface of the upper panel 12, and the 10
j ‘portion presses the connecting poskion 70 downward. This first
menber 70 is adhered to that portion of the | ower surface of _the
el 12 which corresponds to the press portion 126 of the upper

and a—¢onduct or 70B fqr m@@_dd&i&%lz&uféﬁcﬁré’éslh?hnwi@‘ti B@nweetting
70A. The conductor 708 electrically connects the negative el ectrode sheet

41A of the / member G ltotbe ddder Loe@eratesy isrfopmed2ah 2ZAe ledt the
flexible substrate 20. A press portion 142 of the |ower panel 14 is forned

at that portion pbrtien oferthmngpes péneh 12 bppPsgd 7o t MAeppeessportion
126 of the upper panel 16. As in the case of the press portion 126 of the
upper panel 12, pdrtiomd2s ds porpabn afipansllebasiits pasal formeld tin
142A and a bent Eortion 142B and elasticallg presses a second connecti ng
member 72 ddwnwathe PREEeFeAANEIohtedNG@ Dentoporbienr 1268 foamg@hdyed to

that portion of thg upper surface of the | ower panel: 14 which correspands
to the press por 6RdQntdy dending Aewnware the postion:Retwese shet 9d ifisr st

connectIng menbey 20 the 820K SO [ 51 S8 P8l “BeNERa 1" pb R YA LK
the bent portion 126B is elastically projected downward
from the lower surface of the upper panel 12, and thé
10 - projecting portion presses the connecting portion 70
downward.

This first connecting member 70 is_adhefed to that
portion of the lower surface of the upper pénel 12 which
corresponds to the press portion 126 of the upﬁer_panel

15 12. The first connecting member 70 has an insulating
_speet 70A and a conductor 708 formed on the lower
surface of the insulating sheet 70A. The conductor 708
electrically connects the’négative electrode sheet 41A_
of the | cell 40 to the connecting terminal 25A\./
20 6n the flexible subélrate-zo. -
A press portion 142 of the lower panel 14 is fprmed
. " at that portion of the lower panel 14 which is opposed
to the press portion 126-of the upper panel 16. As.in
the case of the press portion 126 of the upber_panei 12,
25 the press portion 142 has a pair of parallel slits 1428
| and a bent portion 142B and eléstically presses a second

connecting member 72 downward. The second connecting

12. The first connecting menber.70 has an insul ati ng sheet "70A

L



:

728 formed on the upper surface of the |nsulat|ng sheet 72A. The conduct
70B eléctrlcally connects a positive el ectrode: sheet 41B of the cell 4

t he connectlng term nal 25B on the | ower E face of the flexible 10
substrate 20." The.arrangenent shown in f|g eS 6 and 7 is different fr
t he arrangenent shown in figures | to 5 in the structure of frame 11. /
shown |hJF|g 7. the frane 11 has one open side which corresponds to space L
C for 15 receiving the cell 40. The frame 11 has a recess 112 extend- ing /
near one partitioning projection 111, and a through hole 113 extending in ~
the recess 112 e; pi h e r hol e 113.

A cell rece|V|ﬁgﬁﬁ%ﬁ%eﬁ§969|§ §§?g§ggbfydﬁ%§ﬁ Sgr{£8ﬂ15? 8B§p§§ggé fromthe
open side of tHMRkagR afi theelewer Pé%élviﬁg“hﬁﬁheFOQUeﬁﬂpnﬂécéPvﬁhg t he

cell 40 is nad xcés§t,9¢zn¢£§§ si2ebf aple hpswarr gehangyhar ABaRR. thie caglel
recei vi ng nenbe ‘ﬁbha€&Ts rojectiop 91 at.  a ortlon corresponding tqQ the

recess 112. Wéf cERPNFRE1InE member 56’|§ froSREend FopREctinge C,
t he proj ecti%n sfEmber dE2 deiabay Bngaheting theategEASaﬁdZa wbaﬂuther

rel easing pin septed jn the 30 r

proj ection 91f%?ché%ﬁﬁ%%e%nf#on1?%%e %urfaﬁﬁzaP ﬁ |ﬁgﬁva? cgngﬁg 92
covers at |east?Zhme ptheioendictor %@BIeleebrvcaylﬁEQDeneeosmhlphsu$1ve

brought into U@ﬁéﬁ%r&%érkﬁéﬁicfiﬁ 6P VheNctPe §6!to the connecting

terminal 25B on the lower surface of the flexible
10 substrate 20.

\_J - The arrangement shown in figures 6 and 7 is different
from the arrangemgnt shown in figures 1 to § in the
structure of frame 11. As shown in Fig, 7. the frame
11 has one open side which corresponds to space C for

15 receiving the cell 40. The frame 11 has a recess 112 extend-
ing near one partitioning projection 111, and a through

hole 113 extending in the recess 112. A release pin 80

can be detached from the through hole 113.

: A cell receiving member 90 is detachably mounted in

.20 the space C from the open side of the frame.11. The cell

receiving member 90 for receiving the cell 40 is made of

stainless steel and has a rectangular shape. The cell

P receiving member 90 has a projection 91 at a portion
corresponding to the recess 112. When the cell receiving

25 member 90 is mounted in the space C, the projection

91 is detachably engaged in the recess 112. When the

releasing pin 80 is inserted in the

30

L. ereasdes
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5 40 IS, recelved in the ceII receiving nenber 90 It.is preferable that
the<insul ating coating 92 covers the all-over surfaces of the cel

Ty nenber 90. The |nsulat|ng coating 92 serves'to irnsul ate the upper ,
anpd er) el ectrode sheets 41A and 41B fr each other. 10 Insulatlng
cbati Mgs/(not shown) are respectively forfired on the portions of the | gwer
syt age of the upper panel 12 and the upper surface of the | ower panek4

C&rre-Y spondi ngHyddie n&wrn@d éw\%r&j&ét?f&? f ié‘edﬁﬁéﬁgf?edeffsm for.

thg fifst connecting nenber_ 70 Since t
recéfved in thé;rt%lqe?%"csel\/wrg rﬂs’hﬁ‘é?s‘gkﬁt’f’?ﬂa aoaking Y5 ccoerrsatis

*smal | er than tuaasﬁ i) Sporit fon W titfe 41X Xeceividy Mhémgepf o0 hehteh! 40
in the card-like ectr ni:c calculatcﬁa will he. des d with referfgce 20

to Fig. 7. The XeRHENS Mte SPR5ATH&MHR ?Ic? when thenee
Thereafter 5 t had(cdd sremmeived ginreiiieercelll use¢eﬁsxemg:dnemb®rtm speteif of

the frame 11 fr, £ t
-21- projecti oﬁglé%% c@ﬁdeﬁ%el%ngg‘?{%%@@ éhée%g&a%‘ggdrl ngﬁﬁe recess
112 of the framdlrpvemdunfaces |of cthe ekl meetrivion imember 90.t hBhepace

C of the fraﬁexkkurﬁtiﬂE*éEHEiddrﬁa §é¥bé§mf$ 6L 1 PVET £ Ké S6HHEFCaRA -
sheets 41A and 41B of - cel | _40 are respectively brought

into contact\M%ﬁquK?¥RﬁﬁﬁR9%n§peets 412 and 41B from each other,
10 'Insulatlng_coatlngs {not shown) are’ respectlvely formed

on the portions of the lower surface of the upper panel

12 and the upper surface of the lower panel 14 corre-

sponding to the upper and lower surfaces of the cell _iaj
40, except for the first connecting member 70.
15 o Slnce the cell 40 is received in the cell

'rece1ving member 90, the size of the cell 40 is smaller
than that of Figs. 1-5, and is 40 x 20 mm,
Mounting of the cell 40 in the card-like
‘electronic calculator will be described with reference
20 to Fig. 7. '
The cell 40 is placed inside the cell receiv-
ing member 90. Thereafter, the cell receiving member
90 is inserted into the space C of the frame 11 from
the open side of the frame 11. At this time, the
25



. R _ _
708 and 72B of the first and second connecting nenbers 70 and 72 which are
adhered on the | ower and upper surfaces of the upper and |ower panels 12

and‘14. The, 10 el'ectrical connection between the cell 40
and the flexible substrate 20 is achi eved by tde ~connecting nmenbers 70 and
72. Inrorder to replace the cell 40 with a new one, the -~

releasé~bin 80 is inserted into the through 15 hole 113 fromthe side of

th t d-1ike, el ect r opi lator, that is, f the side of th
[rae 1. so as tPHAESEIRIATY pRathRofelli she1via memian SGcis inapaeo

nenber 90. Then, t [ O] Lon I s disengaged fromthe recess . 112. The
cell receiving 20 Pﬁ ﬁ@ﬁ%ggéégch%ziﬂgniﬁs Sﬁgmgdl&utappbﬁpﬁh§e§ﬂace C of
the frame 11, ther I i | @geqgn .he | o 0t

enbodi nent descri be %%6%‘3& @%ne‘aggl ?Er ggef‘\e/?tr?gtlﬁer%gr s@é(%feorcnroe%gtﬂﬂ nfgr%“fFe
cell 40 25 has r ecgen a h [ | IS
not 1imitod to tniiLt CAETEHe 2eaRelBEne, (OHE bper Gt GpGRE dl¥tndut
receiving merger Shedwanuin dhd.- 418 of-€RBe 1S shown ingEgs 4B aad 9. A
cell receiving nenber 190 shown in Fig. 8 has a frame portion 191 different

in shape fromthatréﬁzpé@ﬁ@@u BE6GENL "InEBNEBhtEE tSWAWR itReFichndlc tHis a.
bottom 5 pl ate 192 nounted below the frane portion 191. An extension

193 of the bottomZ70ttend 9228xé £ntise f fdrsdnand second connecting members

70 and 72 which are adhered on the lower and upper
“surfaces of the upper and lower panels 12 and 14. The
10 -électrical connection between the‘ : cell 40 and
the flexible substrate 20 is achieved by the cohnetting
members 76 and 72. o _
In order tb replace the _ o cell 40 with a
new one, the release pin 80 is inserted into the through
15 hoie 113.from the side of the compact card-like
electronic calculator, that is, from the side oflfhe
frame 11, so as to press inward_the projection 91 of the
cell receiving member 90. Then, the projection 91 is
W disengagéd from the recess 112. The cell receiving
20  member 90 can then be pulled out from the space C of the
.frame 11, thefeby ailbwing replacement of the |
Celi 40. ) :
In the embodiment described above, the éell
receiving member 90 for receiving the - cell 40
25 has a rectangular shape. However, the prgsent invention
" is not limited to this. -A different cgll'receiving

member from the cell receiving member 90 shown in Fig. 7



. end thereof. An insulating coating (not shown) covers the upper surface of
the bottomplate 192 and on the inner wall surface of the franme portion
ﬁ?&.' A 10 conductor 194 is forned on the insulating coating. One end
of ‘'the conductor 194 is in contact with the_positive el ectrode sheet 41B of

' cell 40 received in the tef Tecei ving nmenber 190, and the
thereof is in contact with the connecting termnal 258 15 ’~8n
surface of the flexible substrate 20 when the cell receiving

Ois ipgerted in t ac, , 4N this manner, the

and theTFI ébpﬂlne @u&gjtqsi't egﬁ%%rée' el ectrically connected with each
.other>~ 1In this case ne ' ﬂéﬁh Lmar :1.0 e

portion 141 of the aéo%g%ééxkﬁgziéﬁgg or%%glg ?ﬁgng#éngﬁgﬁ %g§%§fathe
bottom plate 19 a ' [ ' hi hyt h i of, ¢t
flexible substrgféagoid%iﬁﬁiuggffﬁﬁfﬁéﬁggfn%?a?hégégﬁgagrgﬁggt%gaqgf of
the above enbodggent reeefivity mimpee £& showh denoFighe7lr amy RODLItABML 91
In the cell receiving nenber 190 according to the nodification described
above, thescondgtate. 192 inbunted -below 2thé of r@mle opotbdohotlbam plAat e 192

t hrough the insulating - coating. Therefore, the second connecting nenber
72 and t he pressxpensiiom USD off tthee | bayktomombaté4192edxhendse faomd anAs
conpared with the cal cul ator of the enbodinent -5 - shown in Figs. 6 and 7,
the detachabl e erdephedecsfhd drecinsulattngneeaténgolnolieshown) covers .
cell 40 can be

[

the ubper surface of the botfom plate 192 ahd on the
inner wall surface of the frame portion 191. A | U
10 - conductor 194 is formed on the insulating coating. One
end of the conductor 194 1s in contact with the positive
electrode sheet 418 of the o cell 40 received
in the cell reﬁeivihg member 190, and the other end
thereof is in confact with tﬁe connecting te:minal 258
15  on the lower surface of the flexible substrate 20 when
the cell receiving member 190 is insérted in the space
C. 1In this manner, the . cell 40 and the
flexible substrate 20 are electrically connécted with
each other. 1In this case, a press portion 195 similar
20 -to the hreSs portion 141 of the above embodiment is
formed at the extension 193 of the bottom plate 192 so
as to be in contact with the terminal 258 of the
flexible substrate 20. A projection 196 similar to the
projectioﬁ 91 of the above embodiment is foimed on one
25 side of thé frame portion 191. |

In the celllieceiving mémbér 190 accbrding to the

modification described above, the conductor 194 is



. :
reliably perfotned. Fig. 9 shows a cell receiving nmenber 290 according to
anot her nodification. The cell receiving menber 290 10 I's fornmed by
bepdtng a single stainless plate so as to sandwich the ' cel
t herebetween. The cell receiving nmenber 290 “h#3 opper and | ower portion
291 and"292. C anp portions 293 for clanping the cell 40 are fornmed in th
upper aed | ower portions 291 15 and 292 so as to oppose each other.

e et 2 GRS R T Ro ol BlBAE
' i 4 : ' ' ' A
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Conductors (not shown _ he conductors _ _
connecting menbers jpds AOVeohpafed wotA ehbOEARHuPRLbFCE? LRAEUkADLMImERt
coatings. A projection 297 corresponding to the recess 112 of the frame 11
is formed in the cesHowrectn Wigs regbgnd299. the deédackliblet Pecepltlioheanidvi ng
menber 290 of this nodification is used, the press portions 126 and 141 of
the upper and | owere Jzanet icadl cowinddt faod dhether st and secopditoageciainnpe

menbers 70 and 72 need not be used. 5 Still another nodification of
a cglel iahl y peonfeonedl ectroni ¢ equi pment according to the
present .

Fig. 9 shows a cell receiving member 290 according
o to another modification. The cell'receiving member 290
S 10 is formed by benping a single stainless plate so as to
| sandwich the | | cell 40 therebetween. The cell
receiving member 290 has upper and lower portions 291
and 292. Clahp portions 293 for clamping the
cell 40 are formed in the upper and_lower'portions_29l _
15 and 292 sd.as to oppose each other. Extensions 294 and
| 295 respectively extend from the.sideé of the upper and
lower portions 291 and 292. A pair 6f clamp portions
296 are formed in the projections 294 and 295 so as to
\ | be in contact with the terminals 25A and 25B of the
| 20 fiexible substrate 20. Insulating coating (not shown)
covers the inner surfaces of the upper and lower
portions 291 and 292. Conductors (not shown) similar to
~ the conductors 61 of'the film-like cdnnecting members 60
as shown in Fig. 5 are formed on these insulating
25 coatings. A projection 297 corresponding to the recess

112 of the frame 11 is formed in the cell receiving

member 290.



-|nvent|on wi |l now be described with reference to Figs. .10 and 11. A
: 240 shown in Figs. 10 and-11 has 10 a power generating unit
/m to that in the cell 40 shown in Fig. 4. The power generating unit
JA0A_of \t'he , - cell 240 has a paig, of el ectrode sheets 241A and
Zr\ It also has a netal lithiumlayer 243 and 241B, a nmangahese di oxi de
ayer 244 and a separator 245 which are forned betmeen t he el ectygde
41A. However, the cell 240 shown in Figs. 10 and IT is

tnt fromthe ywhen the celeldect ity indnibdd R29d 6N tResf ol | owi ng
‘First, in the 20 enbodi mrent shown in Figs. 10 and 11, the

- el ectr ode sheet mod4#Acandodd18 haea X P s & towls 2448 ghiichagxpend

si deways fromthe corners of the rectangles of the sheets 241A and 2418.
These ext ensi onth@4tfpendaddlDowemneanelle 12 and 14 andetthe 280rs0 ahd
termnals. 25 25A and 258 of the flexible substrate 20 and therefore
serve the sane pecpodecagnenéihg melnites ottheand ntg mewdrngd be ubediir st
enbodi ment. . -25 Second, in this enbodi nent, a sealing nenber 246
correspond®ng to thesééﬁésﬁﬂétmﬁrlWQﬂkﬁécaiﬁﬂﬂiQféktends out war @€t i ofipEhe
peri pheries of the el ectrode sheets 241A and 2418 so,as to seal the space 5

t her ebet ween. T%eCQEEFFﬁgeAEHGGP“éEGQQ¥%ﬁﬂﬁ?§ﬁaQ¥Qﬁﬂﬁﬁ%|?% thecPrapent

contai ni ng- bOthinv n gnaggl&n a@é:described with reference to

L]

Figs. 10 and 11. |
A - cell 240 shown in Figs. 10 and 11 has .
10 a power generating unit similar to that in the -
- cell 40.shown in Fig. 4. The power
génerating'unit.zaoA of the . cell 240 has s
pair of electrodé:sheets 241A and 241B. It also has a
metal lithium layer 243 and 241B, a manganese dioxide
15 layer 244 and a separator 245 which are formed between

the electrode sheets 241A.

However, the ~ cell 240 shown in Figs. 10
and 11 is different from the | . cell 40 shown in
Fig. 4 in the following respects. First, in the ° )

20 ‘embodiment shown in Figs. 10 and 11, the electrode
sheets 241A and 241B have extensions 241C and 241D which
éitend sideways from the corners of the reétangles of
the sheets 241A and 241B. These extensions 241C and

| 241D connect the - cell 240 to the terminals

25 25A and 25B of the flexible substrate 20 and therefore

serve the same purpose as the film-like connecting

" member 60 in the first embodiment.



naterlals VMen the frame 11 made of a metal surrounds the side surfaces of
hg céll 240, this sealing nmenber 246 serves o .prevent shart-circuiting
th el ectrgde 10 sheets®241A and 241B. \Wen this cell 240 is used, the
first and second conhecting nmenbers 70 and 72 and the receiving nenber 9
190 or~290 are not required and the cel| 240_can be easily nounted |n5|d'
the spge C of the calculator. In 15 ad ion, this nodification of the
cell 240 may be applied to either of the flrst and second enbodi nents. The

present invention is notsddeid Lo hdW Gmbelatbfy ¢! ECbERTLAG CAbRHLA! 918 as

descri bed above, and can be applied to _a wide v riet conpact el ectronic
20 equipment. cOrTRSRending M cthe pdhesivep n%nc%ﬁﬁ?rsgng“da

substantial Iy fleiitdH e owHiedr dEMsH , tive spbsiméi-ﬁbbyoi‘l thel @YBEtFa88

menber havi ng an out er %#\ phe‘{y%i{.%stantl y CO£ gﬁgondl ng wi th that of

t he upper case £ ofti¥h 6P sPpBRed BBt RBRF®t he upper and

| ower case nﬁmmmwem ngrhe\0s &4 Ding) (memzer 0246 hsdmade adfhesi ve nmeans -

securing | 00Ct Nelonlis 9 5ia AL £ "En ERBLEEBELE” 0 PRphIL B! EflokARHL!

chip disposed in o e oring sec ns and a
di sposed in the llutthmiﬂs{ h&henrthe fxame oht made ofit achpotalb| #“’Cbﬁbﬂﬂsl ng

a power generat@“ilﬂﬂ&e‘%&¥¥5%35t3¥vfﬁ@ cell 240, this sealing member
246 serves to prevent short-circuit1ng of the electrode
10 sheets 241A and 241B.
| " When this cell 240 is used, the first and second
connecting members 70 and 72 and the receiving member 90,
190 or 290 are not required and the cell 240 can be
easily mounted inside thg space C of the calculator. 1In
15 addition, this modification of the cell 240 may be
applied to either of the first and second qmboﬁimenté.
The present invention is not limited to the
card-1like electronic calculators as described above, and
can be applied to a wide variety of compact electronic

20 equipment.
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» =2 upper and lower flat electrode nenbers, and conductive l-ead neans for
.7 el ecirieql Iy connecting the el ectrode menbers of the battery cell to the

grated circuit chip; said frame portion having an opening therein
kcating with said other storing section and with the*exterior of the

eqy and a battery cell 20 recei v ndp menber for supporting at |east a
p edge of the battery cell and being mounted within the ot herd
stlor ection for renoval together with the battery cell fromthe other
stqring/ection via said openi n;g.lﬂ ‘“I‘Ln‘lﬁmlm c equi pment according to
cl a4, 25 wiggrsaiMssai d batter-y“ |‘ ig8kirenber conprises a

rect angul ar fframe suarrounding the*ba&féry"cefl. 3. El ectroni c equi pnent

;-according to claim1, wherein said battery cell receiving nmenber includes a

proj ection redi. i entBledtirassiar eéquipmegageomprtising: a recess in said 30

frame porti onJ Il fSindih ) AP pddificddl MAIE Y £ RdbLOhfE AR, TBDE!

In said other storing se . oni ¢ equl pnent according to.
any precedi ng fdlati howgreraase smembenthavingan outean WERLPR®T®r i ncl udes a -

bottom pl at e R ant3a14PRY ¥ B MR Y €1de -0 the upper! §54&0NicC
equi pnment according to claim4, wherein sa_d- bOt%f’P{ | at e n& er includes
an el ectri dal MeARETot At GhtlFaMh Pt Han LieRRs 2R tERG WRPET 10 6.

El ectroni ¢ equind uiweic cist feribersand abeflining two storing sections,
and ah adhesive means-securibg.tozether.the upper and
lower case members: | '

an inﬁegratéd circuit chip dispoéed in one of .o
10 the storing sections and a thin battery cell disposed /
in the other of the stbfing sedtions,_the béttéry cell
comprising a power generating unit disposed'bctween
upper and lower flat electrode members, and conductive
~ lead means for electrically cdhneéting the electrode
15 members of the battery cell to the integrated circuit
chip; .

' said frame portion having an opening therein
communicating with said other storing section and with
the exterior of the equipment, and a battery cell

20 receiving member for supporting at least a peripheral
edge of the baﬁtery cell and being mounted within

. the other storing section for removal together with the \;}

H - battery cell from the other storing section via said opening.’

: 2. Electronic equipment according to claim 1,

25 wherein said battery cell receiving member comprises a
rectangular frame surrounding the battery cell.
3. Electronic equipment according to claim 1, wherein
said battery cell receiving member includes a projection
resiliently biassed into engagement with a recess in said
30 frame portion in order to releasably lock the battery
cell receiving member in said other storing section.



claim wherein the battery cell has a three-layer structure of uniform
t hi gkne'ss conprising positive and negative el ,ode sheets with a
gen atlng uni t dlsposed there- betwee |l er than the ‘
sheets, and a 15 sedling nmenber for seali t oget peripheries of :tke
el ectrote sheets. 7. El ectronic eq 1‘ B W to any precedi ng
cl ai m Wwherein said conductive | ead nea 20 filmlike ¥
connecti ng nmenbers each of which has a conductor forned on a plastic film
8. El ect Lgm!c. equi prﬂscdamdmg;imah?lmaormgd ete eﬂﬁfb@écsﬁﬁg
connect i ng menber red; on r e .o sai af t er with an
adhesi ve. S’ET%(': (I}Pﬁ"%bu’l L&f qecor dThg to” &Ry~ '¥%ﬂ‘ to 6,
wher ei n sai d conclm;tlud;d aacqu ot |msb¢lv\d'érlmﬂm¢®ttxmnﬂu mgttery
menbers with conggngprs whi ch are 30 respectively fixed on inner surfaces.
I

of said upper an ower case nenbers, and the el ectrode sheets of said
battery cell ark respectively in contact with said conductors of said

Svﬁnnectl ng rrerr’gerﬁ. 35 1%1Tctr&{ﬁ9td@m;ﬁnaﬂulmdmglm?hmm §| arkerein
erein said co | ve 1ead means co S|ng e

connecting menber® 3ﬁ’g”‘af’"fl "cd'FFcﬂbe fﬁ%‘% °°Jf’r‘1{jr°‘?1jen‘iﬂa‘?d‘b"e‘f%
fixed to an i nnercontrdcadmgfarred eaft raad el q@)pﬁle amittmgarcctblse menbers, the
el ectrode nenbers .of 5 said battery cell being in contact with said first

con- ductor and one end of said conductor of the battery cell receiving
nmenber, respedt@ ely, an®ldntranis egninmentyjapcording to any preceding

claim, wherein the battery cell has a three-layer structure

of uniform thickness comprising positive and negative
electrode sheets with a generating unit disposed there-
:between having an area smaller than the sheets, and a

15 sealing member for sealing together the peripheries of
the electrode sheets.

7. Electronic equipment according to any preceding
claim, wherein said conductive iead means comprises two _
20 film-like conﬁécting members each of which has a conductor

formed on a plastic film.

8. Electronic equipment according to claim 7, wherein
each of said connecting members is adhered on a surface of
v 25 said battery cell with an adhesive.

9. . Electronic equipment according to any of claims 1

to 6, wherein said conductive lead means comprises two

film-like connecting members with conductors, which are
30'respect1ve1y fixed on inner surfaces of said upper and lower

case members, and the electrode sheets of said battery cell

are respectively in contact with said conductors of

.said connecting members.

35 10. Electroniq equipment according to claim 5, wherein



f
j

conducfor of the battery cell receiving menber being in contact with an
i nner surface of the other of .said upper T d‘l ower case nenbers. 11.

(ﬁlectron|c equi pnent accordlng toclaimil rein said conductive |ead

mearnfs' are conprised in the battery-—cell receiving nenber for receiving said
reII the 15 battery ceII recei vi ng menber having portions —

q"v ng t he battery cell. Luumﬂﬂmummwml pment according t Oy
Iwherein said conductlve I es extending portions 20

fromthe flat electrode menbér s* of* t He Battery cell, said

Fxten Ag porfﬁgqas c%d%tliﬂrecu%acmwﬁm ddmwimfﬁ(‘ﬁg.gqfe &‘&Jl@rlmﬁg and
. ower case ne er tl’QﬂIC e Qar ai to:. clalm
“wherein 25 saF&"é‘@&ltljiﬂ& H'G?H'B §§ ¥sﬂaw %t(ﬂft 4 conneRt-

peripheries ofingamemblercbeddg Slzetstoldan innér @aimRaTiec oftj winenwft ,said
substanti al | y,33 605l 16kAEC c4SR° eS| e eUettsh ded leib 33 Y21 NG

dr awi ngs.
5 said battery cell being in contact with said first con-

ductor and one end of said eonductor of the battery cell
receiving member, respectively, and the other end of said
conductor of the battery cell receiving member being in
contact vith an inner surface of the other of_said upper

10 and lower case members.

11. Electronic equipment according to claim 1, wherein &-J
said conductive lead means are comprised in the battery
cell receiving member for receiving said battery cell, the
15 battery cell receiving meﬂber'haviﬁg poftions sandwiching
the Battery cell.

12, Electronic_eouipment according to claim 1, wherein
_ said conductivellead_means comprises ektenQing.portions '
20 extending from the flat electrode ﬁembers of the.battery
cell, said extending portions being in contact with inner
surfaces of said upper and lower case members.

13. _Electroﬁic equipment according to claim 6, wherein
25 said sealing member has a shape extending outward from
the peripheries of said electrode sheets.

14. Electronic equipment, substantially as hereinbefore
described with reference to the accompanying drewings.

30




