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A S 1 DESCRI PTION ELECTRI CAL CONNECTI ON STRUCTURE 5
Technical Field This invention relates to an

el ectrical connection structure, nore specifically,
an el ectrical connection strugture formed by a pair
of connecting nmenbers which can be reduced in height
and achi eve space-saving, and which 10 allows the
connecting nmenbers to be pebgrhedrard det ached from
each other, repeatedly. Background Art Recently, in
respect of a variety of electric and 15 electronic

Wéf?ﬁr@ﬁﬁ,cmﬁﬂé&?.@ﬂ kPREEFERE! i ckness and  wei ght

and multi-functionalization are progressing rapidly.
Particularly in the fields of cellular phones, |aptop

e i gi tal caneras and the |like, a demand for
?igé(muc léél.n.-d;gjr

ron in e and thickness as well as multi 20

funct iTingd | zevéQDibs becamtByty¥en) sleeredichhesnheRes on

of electric and el ectroni c_apparatuses are _produced

i HCOH PO R MBCEE | SPEELhlifBel Yof 2Bl BERFLE1gAd connection
eSS E@ﬂ@@@eﬂ§sa°FaY§rb?uéothG§angnﬁEﬁng% which can
circuit boards, where the electric an | ectronic
dynpotieed needhebghd brdehebieiveabpyuceennsdngd tad which

SEET AL s AlBE Lo EDE3cE SERBRFR i Feracnoa

surdraceactount herg, arepesteabguct or device onto a
circuit board, an ACF 30 connection nethod is known,
i n which an ani sotropic conductive filmis disposed

EiapodidisaeE a circuit board and pads of a
sem conductor device, and then the whole is subjected

to hotRgfesing Bmdresparhgofolevetietyabfyeleshndct and
téﬁ%éﬂf&ﬂﬂé §E§H£E€€QeéPeré&H&898H“£L°EiQSY'%Eiciness and

weight and multi-functionalization are progressing rapidly.
Particularly in the fields of cellular phones, laptop
computers, digital cameras and the like, a demand for
reduction in size and thickness as well as multi-
functionalization is becoming very strong.

These types of electric and electronic apparatuses are
produced incorporating a large number of electric and
electronic components of various kinds, including circuit
boards, where the electric and electronic components need
to be electrically connected to each other.

A variety of methods are carried out for such
connection. |

For example, as a method for surface-mounting a
semiconductor device onto a circuit board, an ACF
connection method is known, in which an anisotropic
conductive film is disposed between pads of a circuit board
and pads of a semiconductor device, and then the whole is
subjected to hot-pressing and bonding to electrically

connect the circuit board and the semiconductor device.
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r 2 There are also known a nethod in which a

sem conduct or device wth sol der-bunps fornmed at pads
is placed on a circuit board such that the

sol der-bunps are |located on pads of the circuit

board, and the whole is subjected to a 5 refl ow
process; and a flip-chip nethod which is a variant of

thhereseabedalibekaocs al gRtho@iROGNIRIME Herbadshdictr
unt ed congonent are wire-bonded to pads of a circuit

%VHCEA}W f SPhEsE—REFRSd S oregdi pés Padspds allaced on a
a@P@&éEHSbBQEd égcﬁoﬂﬂg%tkﬂ% g%ﬁ%Ega%%n%%f%g% located on

connect i ng menmber |1's connecte can
deads hed. tmhus;rmhen boamdclammltheomh@aenusIyﬁﬁ#bdﬂkd to a

bk 8 AGEcU 90 doRan chanoe o sore Somieet g

repl el esent tRbdSUCIhET & CUst 2 LOHPINGBLLOH $ANRARSEERN ads of a
menber 15 is very difficult. Thus, even when the othe

dﬁﬁﬁ%ﬁ%ﬁtgoﬁP@n?ﬂtoﬁa@rWlﬁﬁebﬂﬁdﬁd ¥odivedshas wocuacult
Ksapged after all. In other words, in these

connection nethods, repair of each conponent is very

di fficlmy. OfnthheeAﬁﬁthodBemEQUmrEBthodpebhalphb@bratus for

q% ggt ds Q can .be narrowed and

t elg oyog cONAeRRFEna sFPBE?EFéngaWeHQeFééﬁc&@nneCted
txt1&@h@®t0be|@éﬁachéﬁthoﬂ@@BIrWhéKjé&@@n@fibQﬂtnEBﬁﬁgnent
thus relatively _contributes to reduction in height of

e TR dPe ohtPs2Fedt die hAdasPaségsaghagget ke some
mt%%éﬁlﬁéﬂrﬁeé%nﬁg _Ba hasdeaubagks (3uGh (Lhidhre,

connection reliability 1s | arge curreén
|%9Rkﬁc%w¢@Me@ft%u¢moﬂﬂthﬂ@bghomandenhabr uonsectemglmember
c ctlon structure formed b
%Fm%ectl on” me hod 1% erfotigh FH" u?}é%t?%}é?r u%%’x?‘ﬁnents
@Uﬁsunmrotdqn;dtheymhalennddhes hhsoaghbmhseﬂappbﬁ after all.
and whose usage environnent is

ﬁna 30 currgnt romg
HATE kIS cahfhot %%?VEO?B?CEéﬁ%r%PtG§@§r|ﬁ@Pé&Fn@f each
Idﬁﬁpﬁﬂéﬁﬁ y§eﬁer¥l@lf£§c@pﬁnectlon met hod using the

refl ow process the pitch between bunps is narrowed

to 150 e|%g§ c%pnecglon method, the pitch between pads
can be narrowed to 40 pum or so, and the height of. a
connection structure can be reduced to 100 um or less.
Although the ACT connection method thus relatively
contributes to reduction in height of the connection
structure and space-saving, the connection structure formed
has drawbacks such that connection reliability is low, that’
a large current is not allowed to flow through, and that
noise ;evel is high. Thgs, the connection structure formed
by the ACF connection method is enough for practical use in
consumer liquid-crystal modules through which only a small
current flows and whose usage environment is not hard, but

cannot serve for general uses including industrial uses.

In the connection method using the reflow process, if

‘the pitch between bumps is narrowed to 150 pm or less, a

short circuit can form between bumps due to melted solder.
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short circuit can form between bunps due to nelted

solder. 3 Thus, nmulti-pin formation is restricted.
Meanwhile, in the wre-bonding connection method,

portions at which wires are b8nded are not very high

i n mechani cal strength and vulnerable to externa

forces. Further, wre-bonding 5 connection structure

i Sef grRbElirBing fpreshkpnelsonnstrishedst rfegnybile, in the

f&!f@wbgﬂdiﬂg ébﬁﬁéggignnﬁégﬁgdorpBPEinglQW wB&%@F%&res are

in respect of space-saving, sinfte curved wres ar
Heonideld t @ré¢ heobutrsi yehbgh ainomatkdnioaposentngith amyl

of 1hes onpecti on nethods, connecti.ng nenbers, 1Q.
B Bef Rahent Rt TORCEAd. G Hotok | G bonding
repeiédt 06n oft race@peecsi DArepesat teN. £5ur bRempllel connection

repair or change of a circuit is attenpted forcibly,

ittrectirre farme@aky nghanfliscehppi ngthhd err &het reflow

. _ T : ; ‘
REGE R BB o THILESL S0y BT BEAL BEUEN M res are
dormpbe@dnts thefonbeidédyofree hmounbedycompngaginhg mal e

and fepal e conpectors. This allows onnectin nbers

to be 5t 13K edt S Ue: SERRGCFT 8 BetAods, heprinecting hembers
riepeat £dpyrmdhen€ esend6t Ush! ¥ndsed, nbor agxawpkepaition of
FFC connector structure in which, into fenale

SIfifREeFE1ng dRerRktedn Furthans HodiePadr 0¥ ofhange of a

rﬁﬂﬁbﬁf@nf§t§{§e£§%@@dfofékﬁf§§ei£nr@sﬁ@@%aﬁnaﬁrégﬁiﬂﬁ and
a flexible substrate are directly I1nserted; a pair
COhTRIIP DRJ sthectireuih mdithallynep fehaléyconnectors

. Ci ' | i , I .
omecthdfe 8 4 Wl 0OPLY DREFBLLYS 10 HSCROMS, ciBEricay
adrirexctl en shbsteadt ecanpohéeht €dis afdridaei Bygmedhaatiecayly

connector structure which is a variant Qqf, the air
FOHRGAF B35 eESPRLS nCAPRERE PR ¢ HHELLA hHoWS

teIA & Bng GherfBd £ a8l HENBE €2 6REHCEHAT SeBlE8haH! &RBRJeach
inagrid-Tike array. 30 Use of such connector

SRt ureePrRtRHL vdv dieage atfatactualdly sigedepbe¥ example an
$aReidd gl dVor S £ e COTPQREDL S A€o g@ﬁé?Qagbénectors

connect ed, even t sone conponent goes out o er,
imowdredeow et acheth dEndooapd ateda wroh, anakey conpenents formed
likewise in a row at an end of a flexible substrate are
directly inserted; a pair connector structure in which,
inteo female connectors mounted on a circuit board normally
in two rows, male connectors formed likewise in two rows at
an end of a flexible substrate are fitted; and a pin grid
array connector structure which is a variant of the.pair
connector structure and in which the connecting terminals
of male and female connectors are arranged in a grid-like
array.

Use of such connector structure has an advantage that
it allows repair. Specifically, since the components are
detachably connected, even if some component goes out of

order, it can be detached and replaced with a new component.

However, since the male and female connectors forming
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However, since the male and femal e connectors formng
4 such connector structure, particularly the female
connectors are nornally fabricated fromnetal sheets
using dies, the possibility of producing fine male
and female connectors with high accuracy is limted.
Thus, it is 5 quite difficult to reduce the hei ght of
tﬁﬂ?hﬂﬁﬁﬂﬂﬁ¢¥ﬁﬁ %ﬁ?%ﬁﬁQﬁQy|Pﬁrh1@ub®hhbctb¢ Senateure.

%Q:fn the conne %CP{@F %QEe&tH"&{l%g ihgheetg using

hei ght o ure’i’s norna
ghm,ertheTr;mSBIbmm;olcbffpb@diu\eHngCf)i]ﬂil@Qhang and female
termnals is .3 .,mm or ihe connecti ng
COPMGRIAES, Gt A HLE FHHTACY obf ot UBHEE@nd ThAen dhels
Ry dﬁfﬂhé&l@aﬁpm%ﬂﬁﬁéC%heﬁ%é%@ﬁ% of'@ﬁéaébﬂﬂéceﬁon
circuit design increase and actual i nserting and

§MHWQﬁPQﬁHlRuﬁh¥ﬁ|Qﬁﬂﬂ¢ﬁ#ﬁ#ﬁﬁ@¢¢¢¢@%¢t In the pair
CONNeGLAY SLIUEIAI & W, NELONL 8o LD, 15 Gopreed ] OBne

structure i's nm or  gr ea

Mamghnnqﬁttﬂe|cndhébtﬂnunstxucﬂﬁt@OMQknéfmabD@necmmngr

tern1na|s @gn be arran% g n,two rows, when the number
g

§F e fiSTs baBsnBI aBUBy PItEh Hetween Canngst 819 diedanals is

@esn g dri kayy %d RG L assh b6k B Udd rih 1981 $ | H8e a88ranged in
pul I i ng-out 20 erations becone difficult. Al so the

é‘oéftowofatpr%kﬁuﬁ Whenc shreomeRs i mdr ®45Es bemipmes 0 or
YlrieGh + aYLn RGN s B L@fz&fﬁfa&bé% ]%ﬁ.‘gr?c:.aé]ase and actual

|ncreased unber of pins and I's suite
dpscetsang red pu&ﬂﬂMgﬂqut|Qperathdﬂ$(hﬂ¢omE)dhﬂﬂteult.

t he pis to less than nd it is S

i1 A (e B R e el ieaeh of cthe
sbneldtien YRt ddan #AmerrEniher. 3 the &Jﬁ&jre&ﬁeiheand the
%ﬁp&ﬁlld array type connector structure is hig

U R i Uaph PPt &% 1P of Alrhoushy &@m@qr@ctlng
gerafiadlal UseS b0 ArSGIRIMMG Afwd %dé"vefmérpntﬂ_@enumber of

primary object of this invention is to provid
BRBSt Piesamago e @ @if sfttagot urianitiat o Q:Jotrment i dmsign

hSkewise increase and actual inserting and pulling-out
operations become difficult. Also the cost of producing
the connectors increases.

The pin grid array connector structure can include an
increased number of pins and is suited for space-saving.
Meanwhile, it is difficult to reduce the pitch to less than
2 mm, and it is also difficult to reduce the height of the
connection structure to less than 4mm. Further, the cost
of the pin grid array type connector structure is high,
which hinders the application of this structure to general

uses.

Disclosure of the Invention
The primary object of this invention is to provide an
electrical connection structure, in which a connection is

formed by detachably connecting a pair of connecting
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formed by detachably connecting a pair of connecting a
5 nenbers, and which has a height of 0.5 mmor |ess.
In order to achieve the above object, the present

i nvention provides an electrical connection structure
for formng an electrical connection between a first .
connecting 5 nenber and a second connecti ng nenber,

mealyaysst Awhidei¢hd aemdieikdnproti gd amm| eki beas.

substr SR0prd si | bl a.insu ' fi

| east ﬂ%ﬁoe conﬁ%t%&p‘géd%%ﬁ%déyo% %@%gggttfaﬁ]epg{aagnt
dinveme iamqut @t idep fal mlectoinchictcoenedt tont spatttane for

nti.nuousl 0 extending fromthe rimof the,pad, a .
ERETHHE (1 & TG TatF 2+ HIORRAC T 1D (S EYSER <3 of LERE cOnnecting

imtsriHet 144N fd | SB@nd® Rbrdddt 19 Shdhigdr Wi thin the pad,
and a smal| aperture fornmed at a planar position
wi t hi Ehehe et rrnnering deembryl wwemp¥heing a flexible

Q1%@Q | .y cﬁ@ ect gﬁ@e»
célrr?prl m% (gcméondéulgﬁ \S;ag pr o]J' ec ifollrllél’?%arl ned o%llole’ I %gs sast
one siaelwft ive st owrmadorecdt nbeagtbene apilde of the

el ectrically_ connected wt conductive_circu

h, t .
FRRHAT I T e UG Toh e SECOY PRBFRERL Fgt inuously

REHREId i ndh e @ind 24k trhten ed B CiHd Gl d Connestb@gh FBof&r FB8med
in a manner such that the conductive projection of

the ot dinedine®f Herde inswiakiredtidmiak a planar
?Usq}'lﬁtb Q& 10 n e ]:Pa{cﬁ,t arfPeGhA 1D r?tf‘éﬁHQH at a
he smal|l aperture I1n the pad, and nechanically

edatrest Padid pad w25 IFhet ey gsachtandvesnmenieeésbng with the

rovi des, preferred structures, an electrica
(%'31 et ef} &noa%t’ruct ure wherein the first connecting

menbert Hias ecqidiradridecting heemthoy ecompt i oNed a padsductive

arranged in rid-1i ke array, and the second 30
ESIER SR d R af plﬁﬁ%fr iR of 14ROt the “second

ReRIEING Aathe € UHHIC I are: DI Y | OSnedfdangeehi A a
%gﬁ;déggzé”éf?;ufgwgéﬁﬁggghgg%ééh {ﬁ;fﬁéagrogntgge second
connecting member, wherein |

the electrical connection is formed in a manner such
that the conductive projection of the second connecting
member is inserted in the through-hole of the first
connecting member, through the small aperture in the pad,
and mechanically contacts the pad.

The present invention also provides, as preferred
structures,

an electrical connection structure wherein the first
connecting member has a plurality of the above—mentioneq
pads, arranged in a grid-like array, and the second
connecting member has a plurality of the above-mentioned
conductive projections, arranged in a grid-like array
corresponding to the array of the pads;

an electrical connection structure wherein the first

connecting member further comprises a conductive projection



10

15

20

25

30

an electrical connection structure wherein the first
connecting nenber further conprises a conductive
projection r ° 6 formed on one or each side of the
above-nentioned flexible subsérate; an electrica
connection structure wherein a bunp electrode is
rmed,on the side of_ the flrst connecting 5 nenb

54 1 PIRCB RN $hde hef phie f aprEa- @ﬂntépneﬁ flexible

tgubgafgtéﬁ t he second connecti ng nenber opposite to

the side with the conductive projection fornmed on;
and arﬁ@l&akwﬁmako@mmq:bnommmowramheralnha bump

sﬁ%%?ﬁgrfoqQSﬁ%% %EQE R co %Lﬁgtﬁﬁg %fr§ connectlng

freanbict eoppasitratieo of hé h@lde rﬁitnoan@cpa@gfaﬁﬂbar on@dNdr on
e abo e-qfntloned conductive projection is forned
Of°k He'% | IBEFWE <MREFaIRE MeBRRE| PBPPAGtENEOC the

fslrdg WNth SEEONELEANPELTd n@ r SEEDE Sn PO dmé&e ok dsnd

opposite to the side wth the pad forne where 1
t he pah #nleatel avhduenieet hen| struoruse ewbachlhotheedecond

Hond I8 AR RRIY OTc IS Ll 2 E1OMBLL Aol £2YL Waving

an ar ea nDun Sent con
ddret evamef amcu‘dmldﬂf etiseibBleaiiele 20uiBEt £ite of the first

Descrl tion of the Dra A partia
iinge MEMRE Th AR grl'g% %@&%T*@AHW%@% ¢opdyctive

(i:ﬁi’di’j%@ﬂlrdﬁl TR rfed SPNSAEWCE# NEh@NF1 Sk BST & | §@ﬂ)strates
connection structure according to the present

Wt tEings gha diggt mnd csecond t¢omgcliryy méwpgrs, on

e dilgd o &) e

e S is i i  (LEAAL BB CERREL 48, where

frdveb gra o @ncc drist ramtduny: iare mtce;mcrttiam oA Neth onocated at
ru tur.e accor to..t he t 30 invention. [FIG

}% %bro g%&%ﬂl(i%h € i ?ék%ﬁﬁﬁ?1 TaHpY e3pfarea

tfhhe secoind neoreriniti®itelr Blevice in the center of the

flexible substrate.

Brief Description of the Drawings

[FIG. 1] A partial perspective view showing an example
A of a first connecting member for constructing an
electrical connection structure according to the present
invention,

[FIG. 2] A cross-sectional view along line II-II of
FIG., 1.

[FIG. 3] A partial perspective view showing an example
B of a second connecting member for constructing an
electrical connection structure according to the present
invention.

[FIG. 4] A cross-sectional view showing another
exanple of the second connecting member B.

[FIG. 5] A cross-sectional view showing another

example of the second connecting member B.
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[FIG 51 A cross-sectional view show ng anot her
exanpl e of the second connecting nmenber B. 7 [FIG 6]
A cross-sectional view showi ng anot her exanple of the
second connecting nmenber B. [FIPG 7] A cross-sectiona
vi ew showi ng an exanple of an electrical connection
structyre according to the present 5 invention. [FIG
8] A clBiE-s&dt PoREPSFERCERORRA VisWe shopingangither
t t ,¢0 C F %kké
c?ggébgéc??oggg %Fg%Pgﬁg%?ﬁgcgnh xanpl e Ve of the
first &Sﬁﬁecﬂﬂnﬁ eemserset@iphkG vielw Ahowing an example of
Cros tion Vi ew hOMAn an exanpl e A3 . of the
E L EG R ha RGO RERGEo, Aretey i EaRcrsatist ey e present
vievwesbowhng an exanple A4 of the first connecting
nmenber . kFIG. 12] A cross-sectional view show ng an
exanpl &F 85 Bf crRestiestiepaRedieng Shomiad JrFlegample A,
13& ghe) 20, ¥LeoRRAM Y AReRKARR! € Of a pad. [FlG
A plan view show ng Janot her exanpl e of the pad.
[FIG. IBIGA Bﬂah vreasshewmmgnamovhew ekawing afh tdhample A,

20-p an view show ng an exanpl e of
tPie %g lf%% %9?0 lBPaWewgéﬁ'shomnng anot her
exaHDIEFDG the] padrobEFSect8bndlpkaBwyis@Wwih@MaRd example As

ther exanple of the 25 pad. [FIG 19] A plan view
‘ngﬁﬁ EthEeFOERﬁﬁﬁFB%F‘eF‘Hér pad. [FIG 20] A

Cross €&i 0 | 0 X £ e
Secondﬁgoﬁneg?? né ﬁg’ﬁégr%egl?ﬂaf @g@}« sHbwiflg 4B€ example A,

?hssheetirsharonneatihowinagban. exanpl e B2 of the
second ff@nefé n r L 2] LA cr RSS secti ona
ViGMIS oW g aL %ng S E§LE gha% Llew s owing an eXxXample As
of the first connectlng member.
[FIG. 13] A plan view showing an example of a pad.

[FIG. 14] A plan view showing another example of the

pad.

[FIG. 15] A plan view showing another example'of the
pad.

[FIG. le] A plan view showing an example of the pad.

[FIG. 17] B plan view showing another example of the
pad.

[FIG. 18] A plan view showing another example of the
pad. |

[FIG. 19] A plan view showing another example of the
pad.

[FIG. 20] A cross-sectiocnal view showing an example B
of the second connecting member.

[FIG. 21] A cross-sectional view showing an example B,
of the second connecting member.

[FIG. 22] A cross-sectional view showing an example Bs
of the second connecting member.

[FIG. 23] A cross-sectional view showing an example By,
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of the second connecting nenber. [FIG 23] A
cross-sectional view show ng an exanple B4 8 of the
second connecting nmenber. [FIG 24] A cross-sectiona
vi ew showi ng an exanple B5 of 8the second connecti ng
menber . [FIG. 25] A cross-sectional view showi ng a

copnect or tructure % i ncluding an el ectrica
E EE?|8ﬁCQF ucenpecté ScE6F®eKg to the present

Inventqgmg [Eh?iAzékoésg%@QQl%B% Qge% SRl an example Bs

bet ween contact resistance of connect i on
s@fuéharéeéﬁadtﬁennaﬁbengomembemes that an |nsert|ng

and pul g on g rfornE 271 A
oraph LRSGTE%L FPLBRERReRibBeT iRhearosHRe ;s ctor
h@tﬂhnguferQE)amdclhdlﬁgﬁbﬁreQEctEﬁE&l thaheldt9on structure -

i nserting,and ulllng out operation is perforned.
[FI1 ¥ <98 l%SgFﬁpﬁ ehBHFPR§NE LBNEBL&PRechange of cont act

15 resq§§9n0§6?fAtQfaﬁﬁngﬁghﬁﬁg §tEB%%H%gfk%%E#é%na%ontact

envi ronnent of "tenperature 120
c¥o3tstenceonil theeroshenkngnastonntorer anst thet mugber of

(Ut Bkl O 00 S BBl B RITS 9B B o
qpasﬁesnedLonal V|em13homnng a connector structure

(3) infh glng ﬁn electﬁlcal ¢onnection structure C

accor d g { hePpPEaRAL SPRYAREI BnreLRF&PN3PPENeen
C&@ﬁﬁeé@ﬁéhoﬁﬁfuﬁtﬁﬂéSﬁgmﬁﬂﬁgafSQEQeﬁherthéthﬁ&b@&eof times
(4) including an electrical Connection structure C

deledk dr hg %@S@ﬁ%l@@eé@ﬂtpuh&eEGrgnt ppegat39p As performed
CLo>S-EPSS 028l ML EASNOMNRCDERLOL ey RAFLY B contac

(5) including a rica
aﬁbﬁmﬁt@@ce00fhEh@ree&néctmuanstouctﬁEéerﬁﬁ]iA an
0$S- sectional view sh MAng anple of 30 a

X
flqn%%%.men%t? cturesta Pﬁﬁ.%ga‘ﬁ electrica
connecirDm. 39T UBtdFesacgocdingal ovibe® PhEGEAY a connector

ég%ﬁﬁgﬁﬁ%# [5?Cingf&dfhgrggséfggéégggi gggxggtgg%ngtgﬂcture
C according to the present invention.

[FIG. 30] A cross-sectional view showing a connector
structure (3) including an electrical connection structure
C according to the present invention,

(FIG. 31] A cross-sectional view showing a connector
structure (4) including an electrical connection structure
C according to the present invention.

[FIG. 32] A cross-sectional view showing a connector
structure (5) including an electrical connection structure
C according to the present invention.

[FIG._33] A cross-sectional view showing an example of
a film~-cable structure including an electrical connection
structure according to the present invention.

[FIG. 34] A cross-sectional view showing an example of
a structure including an electrical connection structure

according to the present invention.
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a structure including an electrical connection
structure according to the present invention. 9
(FIG 35] A cross-sectional view showi ng anot her
exanpl e of a structure includi®8g an electrical
connection structure according to the present

|nvent A cross-sectional view show n
anot he ggG ghgi% GFossSseratiarali NdPHdSRgWang another
fﬁﬁ%ﬁﬁléabfCQ”Q@E&&@HreSiﬁHihHﬁﬁgaSﬁoEgbegrﬁgﬁlh%onnect1on

present invention. [F 37] A cross-sectiona
sHoW ¢l B@ @R@ﬁ@dbn@fththEeplrbBenlrulmlvehayen circuit

board ct n n ctr|cal connecti on

ot ruct (ELOECYBE e RaRh 1 BRRt viB%: ROGRERG, ancRher
IHampo s 0SB - Sestr@@ahrdlEMC$hdmh@gaﬁneEé@HEh@ancoﬁnectlon
st.acked acka$%E$tructure |nclud|nghan el ectrica

Ot on SEroctine tecbhei RESEBNEnenpRBEEAD.
Invent[pﬁg [§5f5A38i0£SC§Q§§1§ﬁ§§'95@% ¥h§%ﬁﬁaoﬂhngxaﬁple of

exanple of 15 a filmcircuit board used
@n%&@mlelgnmhblsl@mmc1p<aukag!eosrdustuuetutechludlng an

0 c e Vi ew show ex
e s R TR TP B R AP BB Brfene
virerersthiows ng anot her exanple 20 of the second
connec FIG 42],6 A cross-sectional view
showi n@gﬁg g@ﬁp‘i‘e‘z Ss7eetrLeRat eVisY n§haniBgedRr pgample of
CORM ket ék@éé”@tr@@@@fé" 18ciQding PheseBttrical
i nventi on. 25 Best Mode of Carrying out the Invention

Sordecti g st erudrirofacer ety r teathe oppegenbninvention.
struct ed .giéy(#rgk5§ét c@{gﬁf tvi&NeQﬁ5$Pn§”£h ggample of

descri ectrical connection structure
acddrldi rgl zanithéboB30 pxm:danfor noemst omct Sng otisér sthelded

f rst co nectin A fornmed of a flexible
?ébésktada rk/'\#ﬁ %nFﬁEXa feis shown in FIG 1 and
FIG 2FEG Crm}S-}SQjﬁﬂiﬁb’:&tJ_Wé evd &l OSWowim® dh-dkaB®ble of the

FIG 1, and a second connectin
second connecting member. g

[FIG. 41] A perspective view showing another example
of the second connecting member,

[FIG. 42] A cross-sectional view showing an example of
a structure using an electrical connection structure

according to the present invention.

Best Mode of Carrying out the Invention

First, a basic form of an electrical connection
structure according to the present invention will be
described.

The electrical connection structure according to the
present invention is constructed by a first connecting
member A formed of a flexible substrate, of which an
example is shown in FIG. 1 and FIG. 2, a cross-sectional
view along line II-II of FIG. 1, and a second connecting

member B, of which an example is shown in FIG. 3, more
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menber B, of which an exanple is shown in FIG 3, nore
10 specifically by inserting a conductive projection
7 of the second connecting nmenber B into a
t hrough-hole 4 of the first ddnnecting nenber A The
el ectrical connection structure has, for exanple a
cross-sectjonal structure 5 shown in FIG 7. The first
ot henberinsest ingoa capnddcEiBgi prejection 7 of the

SHhsdat j anf i ble L -
R ok ERTREGRSE: % | 1AKO D PLBR0ubH ore 4, of e
L ifmgtheepranect inetreemipecdd | ocBite el et nisa i ctenheciofon

W5, 10 Mo 4,40, cAnduetiye eircuit pattern 3 intended

as a signal

isanratimgeic) nmrl according to . a determined pattern

to continuously extend fromthe rimof each pad 2, a

t hr ougftshof e st 1eRHRRFE S UBeIPeE Bhigkaesg-calledeflexible
SUBYAANG TN domi Sl ANETROS1 LT g AT N1 £8GRal Png
pad 2, and a small aperture ?orned at a planar

gadint ilon atwi ken st tdree phth2ee commbbe cat ) ngasi 2 hfbheed at a

I - ho 4 and _smaller in,planar_sjze than the
%%#éﬁﬁﬁ%%%é:?qféﬁ%$QIﬁglcgyﬁn%+%gs AT i %I%%fmi And
Zonichetiace Ziparidty muerdwengs idtenddd osgha hotgndl 20ne,

For the insulating film1l, which is a base nenber for
fREMET Q0 KMifhetidehd hetiberha, insylatdeg Fibmnl saedording to
ROl AR nRP ISt td Qi gk ) i

pol yet her R et hLye(—:{rac ketnon (E%BIE%H%&%%%% g %ésqg&efpg%} the rim of
EdRFoFa%e Dboar thrpudghirhrekd nl stdsredt thosughethe kehtakness

d.; (o I : t he e of reducing th

%gi gﬁlt% oltr?sglnl&e A@%ﬁﬁlgrgll’coanﬁé?p%%n% rRiRT LY o,rgi‘flfgm each
tesl 2ablamd fratsniadld dprestthadd g fodnedeatsa thldn®s position

Rog Lblg, alggg hit needs to ensure a sufficient

HEERd B0 SAbrigt OB TS corfordial threahTagle 4 and
shalllatd ng fPilamand ZdhaHdkaeHd (o RMINPES 4. 1n the
menti gned _above, the m nimumthi ckness is 12.5 m

BFapPdR iSHQratitd Y69 -mlostrsl fed Wie &mst chroaittely overhangs

cast kRGouh-Rdillsi on- nol di ng the above-nentioned
resin to a thickness of 10 mor |ess can be used for

t he i ¥l &hiengnsulating film 1, which is a base member for
the first connhecting member A, a film of resin such as
polyimide, polyester, liquid-crystal polymer, or polyether
ether keton (PEEK), a thin glass epoxy composite board, a
BT resin substrate or the like can be used.

In light of the purpose of reducing the height of an
electrical connection structure, it is desirable that the
insulating film be as thin as possible, although it needs
to ensure a sufficient mechanical strength. Regarding
commercially available insulating films and the like of the
types mentioned above, the minimum thickness is 12.5 pum.
Also an insulating film obtained by appropriately casting
or extrusion-molding the above-mentioned resin to a
thickness of 10 pm or less can be used for the insulating
film 1.
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filml1l. S 11 It is desirable that the pad 2 be nade

froma material having both conductivity and

el asticity. As described later, in this electrica
connection structure A a comductive connection

bet ween the two connecting nenbers is 5 forned by

inserting the conductive proLection 7 of the second
connectt ns néadéraBlentbathshehpadgh- h@lmadejﬁspm a material

Condfhﬁrﬁb@ﬁdcgné C£E@%F§¥ ﬂsaggﬁskic ng %?aégcggged

ive prOJec Iron € pa
cmemnxlymtyhas ahecndisaEnsahhecqmahlbyr&ﬂduabsﬂ, a

uires, 10 elasticit eC|f|c 1y, nmetals suych as
ST CELTR EpiRe et bt SBvSpReF e pkiepRBRnBFEARY HRabers is
|f&¥ﬁ§ﬂ K r edleaBe kg tREUc8nQAREYUGEI Bo88LRon 7 of the
conp03|t|on wi th conductive powder dispersed |n resin

YsdFeept ERJ onenher nBt éntal tbe thhpsghypeleld just
t h
e R

araetuct overpoeecti suf 7i cVHnIs,eItasé igad y2 ddguipper
limt for .thickness, of the pad. shoul d,be 100 pm or
SERHE PR Y 17 e R4 RERpEP 1 0TE PRI Y of REASPO Tequires

Al thigsi gy N SRlciffiilda120, f oidea HYs Rptd £rddishe PF Iff‘lckel
conductlve | ayer consisting of a conbination of such

levatgtre bnPheeRRPT fhranze andsinaphel étn@éemﬁrk),
that £assafvely fé%fht£%ﬁ§9§§?18£ wgtgscgﬂﬁ tgowder

the pad has a sufficient conductivity a
zﬁsmera‘ed sitn coembetang geodeexdmshesnof ntié Gnaﬁecaal of

uced as follows: For exanple, a filmwith a

copper lCantlng on one side is prepared. By applying

photmﬂlﬂhnugﬂﬁbhéwﬁb@t@@é@gnéeC@@éﬂUeé hevéhe gHrtaeflar
% the copp coating, the copper coating is renoved,

dAKTE SR tihe d i bhs Fot P or iR Eietpies, 210’ order

R (NG TV esuff { S Pat 4 &F 1S4 By Thﬁ{b 1) leal'm@ for
bé applying laser 1ight, through-holes 4 e forned

e ssv athetheandrad oﬁmulcpatd% P00 pastor afe er Theamgsid
'f%fﬂ@y'o%d e¥£555é¥3é33¥1ﬁ6”féfﬁéd by plating, a nickel film

formed by spattering, or a conductive layer consisting of a
combination cof such copper coating and nickel film is
desirable, since in that case, even with a thickness of
0.05 pm or so, the pad has a sufficient conductivity and
elasticity.

The first connecting member A shown in FIG. 1 can be
produced as follows: For example, a film with a copper
coating on one side is prepared. By applying
photolithography and etching techniques to the surface of
the copper coating, the copper coating is removed, leaving
the portions intended to form the pads 2 and conductive
circuit patterns 3. Then, for example, by applying laser
light, through-holes 4 are formed just below the individual
pads 2. Last, after a mask is applied exposing that portion

of each pad 2 at which the small aperture should be formed,
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of each pad 2 at which the small aperture shoul d be
formed, 12 copper is renoved by etching, to forma
smal|l aperture 5 comunicating with the through-hole
4. By conbining processing tethni ques such as

chem cal etching and plasnma etching, the
nass-groduction cgshs can_he reduced a great 5 deal.

THEPREEohD CBRAEH Ry FbAbendB 16, fRFMias smaddd anamtrure 5

aBohesiEh€ifbeREEANERCE L prgi nt
bogrd or tﬁebll e, ang hggeggﬁlggge gne ??h?géﬁghﬁng

F?EPCQ§Sl@@né@@hthupsoﬁe@hleﬁ zheorwed etabvimgsiatel Gdasma
0 d t {1 8 t de
gy ARG R BHUE R bol BeSEE" oo bl g tises B great

déeelntned pattern to continuously extend from each
conduc ive g ctlon 7. . The pattern of array of the

conduc P%e c?PBH%C?lHHSm?W€e§aﬁe1§3 @ifadegicnilhed later,
t OéIEé"c@@iQ%l‘é&frc;ﬂlec fddmonemt CQ 3 f&j]r@fp&hté board

shown in FIG 1. The conductive projectio
s%tl‘rfe? %hbﬁ:tﬁ@dthalugh hekstdopt t(hbreki st FIG. 3)

d.greater, than_the
aperture nﬁpgiégggggegtigﬁgﬁd5|Qeon?hg %8n§50?ﬁ9ean
omcmdmttpmtemsust npatberpr pviidedntedi de theig@aandine,
in a huried state, instead of

ég con ectrg& na
THEEC prviiiRds s ELfie SHFPAALNBaTer o Aetestaned pattern to
mmemmmsw@ﬁfen@ £7bR éseeneoﬁeaee%engrﬁ@%}oﬁ 7.

i's a counterpart of the first connectin
and f ofR®x@fptera %flﬁ¥e@Y2§fcth@uCPnﬂuatdvefpaoceRanns 7

Hi Qi hd YPeme 2x S gONGHCLQL tHPQH%ﬁ -R61 §V|C§fm§é$ gérst

can vary in type, or a sensor dev i spl
srontrcting némiodr canshawy in Fype. 1TheI'h<§e:ccﬁmﬂiuctlve

e nber n be a fl|exi e supstrate |like
3% 4#%% connec %fﬁ%ﬁbEPa%\L Eoggg'ﬁa? of the
dtinrec td o eerhies IBemlSeﬂUDd&lﬁ@dgb&af@fsntHQn th8 small
above- nent i oned conductive, projections onto a

cfét%‘ﬁﬁ’??e Ukt LY - Sechi praht Bzt r Khe erpdectkive
digdyitCc e FRNI € KOIPOOePtovided inside the second

connecting member B in a buried state, instead of being
provided on the surface 6a of the second connecting member
B. |

The second connecting member B is a counterpart of the
first connecting member A, and for example a printed

circuit board of a common rigid type, a semiconductor

‘module or device which can vary in type, or a sensor device,

display device or the like which can Vary in type. The
second connecting member B can be a flexible substrate like
the first connecting member A.

The second connecting member B is produced by forming
the above-mentioned conductive projections onto a
determined surface of such printed circuit board or
electricelectronic component.

The conductive projections can be formed, for example
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The conductive projections can be forned, for exanple

13 by applying common plating or electroformng

selectively to lands or term nals exposed on the

surface of the second connectihg nenber B, thereby
depositing a conductive material on those parts to

form projections of a determned 5 shape. | .

oY e‘f‘ﬁﬁ%ﬂ%@ yCOfRRn cBhaténPyerprIpEELPERIMERY Felectively to

[oidad by 2ebhyhRfsPakbbaba®hfintid LA 2athl o LaLelhng
a conductive material deposited on {he surface of the
seconect tonneenbay BenbberBbyAHeposdtingl y, cohddctimes

f ornmed. usin wi re_ bopndi 10 techni que can he used ,

B R T o B Pbe “BREF SchPofem™ PEPOREFLoPReo! a determined
csiaibet | L ] AGtveINs, Cile beod @idRv Al pr HPEEES8AY can be
places by perform ng screen-printing onto the surface
ofO¥RRd Se¥ orP LY HRS cCPR R At nBEFhiBONgCaac bhdGk: ilager of a

Qﬁ§ﬁ@ucﬂ§v%hﬁa98g9§fta¥§oQEQESCB%gPﬁeC§HrSSF oOLFRd 0k cong

only on the conductive circurt erns or med on
t¢rnzect e Bembef Bhe second connecting nenber B, but

also ip vias or _the |jke. For exanple, as shown,in ,
o ALl Ohe (Beonbi aiMbe: FREPanbEInE Ponj=s bonding
ftl et Ques Ubsih '8¢ euSOAPED BT BPe acdRdtbiBL DvENprbakicRgons .
filmas a base nenber, a conductive projection 7 can

Jetfidheied tRP cCoPRRide T B yPEPDREEEORP ORRR DeohauBEPvat
Gd&ida PALE RLGeS P HEAFQ S|
t hr oughaf)ﬁeﬁt hin i nguﬁg%ti ngm%ﬁﬁmg%?stég ?Egng?é}g 8ral.to the
HHsface retthe $econd aovaachiegthanbeheusdnguet cvaductive
Egigégtion 25 7 formed to the second connecting menber

as an. increased nechanical strength. As shown in

FI G Srhalcenductai s rped jeet soeh tdatba feemduchby¥eonly on
rojection 7, 1s formed at a determ ned position on a
s ¥t Pexrs

(TR FR T Pat T PR 8RS a8 f FexPBHeCBubEEr gRETace 6a

Y CHPrdsddigd aonmsett hd Ngedibé M 3, asue Hase MB"HELs or the
and a coverlay 6¢c is further provided, the conductive

pridi%ct FOF erag@rdehade dhavicridaddd mebharfiealthe second
%Jrﬁﬁg;tﬂéné:liﬁélﬂfér @S; Showey 4 01 ] & s O s AL 5061 Eoﬁggising a

case of
thin insulating film as a base member, a conductive

projection 7 can be formed to conductively project from a
conductive circuit pattern 8 formed on the other side 6éb,
through the thin insulating film 1, to the side 6a. This
structure has an advantage that the conductive projection

7 formed to the second connecting member B has an increased
mechanical strength.

As shown in FIG. 5, also in a structure such that a
conductive projection 7 is formed at a determined position
on a conductive circuit pattern 8 on a flexible substrate
comprising an insulating film 1 as a base member, and a
coverlay 6c¢ is further provided, the conductive projection
7 can have an increased mechanical strength.

Further, as shown in FIG. 6, also in the case of a

second connecting member B with a conductive projection 7
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second connecting nmenber B with a conductive

projection 7 14 formed to project froman inner-I|ayer

circuit of a multi- layer rigid printed circuit board

to the surface 6a of the uppergrost |ayer, the simlar

effect can be obtained. In order to construct

electrlcal connection structures 5 according to the
tavereient fremcandienpvelapesj etriconts pfoR multi-

g ressed ag ai_ns
Che SEcEro  STEPREL AP TPEREE BofES FETEHR 5u29800%ka of che
nqap@mmmeIyayébnsémﬂe@imylaﬁSeSHGMﬁ tanFb& obtagaed.

conducti ve Pro ection 7 ginet rat es into the
throudth%¥%§ﬁ TR UE heSSREFF LGB EORBEStLRNY FEructures
RaskZrdi My t 66 StE 9SESSent NenvPRELHAN Qﬁet B8nRAd+WHCh

over hangs the_ through-hole 4 is expan ded and bent
HEIgkd s ng of | WW sS%ﬂ:@@d b@ﬁnnestmmmmbasl B wirehpressed

SRR IR R S O R i bR edng Wippes A

medectpiorelwn of the conductive projection 7.
Conse entl%ﬁ Iectrlcal connection structure C

el ect r¥4t¥ ct?%gﬁ?%%ncbﬂdEE@rvE pPorecEppAuptive
b fdec i pad) e dthes ef 9F 6 eheCthiSaGh¥n698N8Ct LAGongh

t he flrst 20 connecting nmenber A and the second

Mahly IR B T sIn comstpadted. Im digmlprocess, the
AS; t gﬂgﬁ d [ r

g{le O;HrE h?c%ﬂrﬁl ct Vﬁu?rrégpnb%l‘?ésﬂ?{% r%ﬁ%rr{:}tl?%&ﬁoﬂ?ge 4 is
@ﬁm@ﬂdﬁﬁnﬂnﬁlbgpﬁwﬂﬁnﬂ 1n$ulm@ﬁnghfslmeiacalsoabent

0 truct, . he el ectrical
ggﬁﬁgﬁﬁécébéﬁlXuﬂl 1 ﬁﬁ% h%br??% é%ﬁ Y%et???gtrES1llenCY'
d:mreanecxemgamﬁmn,erpoecmafmrd:ﬁltﬂge padet | is apLetye8 Sntd a
F% and a through-hole 4 functions as a fenunle

IPAF10s Giditeatn U (e Rroi@ft£or heé-
déﬂ%ﬂ¥“ﬂéﬁﬁéfgbﬂkfgairﬁbﬁﬁgégfbﬁogﬁfﬁé e C

menber B 30 functions as a male term nal |nce t he
EdRreaticon st rqmnmetloq sth@rqmwwtlmmmuecatlon 7 and the
pagt oot RELBRNINSDU S 0ONA 10 I b OB o st

erm nal fir connec and t he

connectlng member A and the second connecting member B is
constructed. A signal transmitted through a conductive
circuit pattern on one of the connecting members is
transmitted to the other connecting member, through this
electrical connection structure C.

Thus, in the electrical connectiocn structure C, the
portion of the first connecting member A comprising a small
aperture 5, a pad 2 and a through-hole 4 functions as a
female terminal Ay, as indicated in FIG. 2, while the
conductive projection 7 of the second connecting member B
functions as a male terminal Bg.

Since the connection structure C is formed by
mechanical contact between the pad 2 constituting the
female terminal A, of the first connecting member A and the

conductive projection 7 of the second connecting member B,
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conductive projection 7 of the second connecting

menber B, 15 the connection structure C can be

di sassenbled by pulling the first connecting nenber A
away fromthe second connectiimg nmenber B. At this

time, the pad 2 returns from the bent state to the
original posjition, due to the 5 elasticity of the
ﬁﬁleeﬂ%ne@olqmaﬁtnmetum ecarerie ndl sdpsembied byt pudling

s t t he el.ectrjcal_copnectjon structure
Ea'l:glcor |r%gtst%n lpr}%s"é%ﬂb?%\fﬁn‘w%%, ’F?f“o'::]?i%r Sggen
Idmmaﬂ:&rtdﬂenélﬁéram i By t#1¢ a8miedi Rihe ?fad e returns from

enal e

nnection, it is desirable that the 10
%g‘rerr%r%l A5 e thee ¥he QrishretPeyl Fdmerdue ahd the
@@'a%ttl%rlpﬂsf‘%f Bl atﬂlafrlsa%or%cm%c{ﬁ?gf&ﬁgt’grtgrxkﬂfnal 4y

forned as foll ows: First e case
p@NMSnmnbmaaﬁrepsahka stedrmect i ng nenber AI shomn in

FI G i.s fornmed on ,15 one

Mhou an LR e QTG F oI PacBur € S5e8laing to
ahe P ridsenitgh-rhalrg brhavie theisants plidvdasShaRe. réDiability
the case of a fermale term nal AO of a first

EBfin&Ct g tehttdr the QRiedt G 1, in demifalaberthak the
Fomd1e2Q AnPiafh 12 PIGOB@’E@h@anQ%tS'c%% tg.{]}&ﬁr&h er, A and the

insulating film1lis smaller than a thr
PRaE tieemyadl2 Boapt yheoeerzhadggom@qthmugieﬂﬂuﬂre B4 be

R bRE G %S%oqr%,g%:sf emal e ternminal AO of a first

connectin ‘A3 shown in FIG 10, a pad 2 is
f or med‘lr%& aliso tore tdaseotdfera e ld Wfrmimda DAY aifi ng first

d ture 5 and a through-hal
RapBora g Ao “PROtHe pagdtr B FoRife 2 Srmipamed on

A@eofslalef 15Stof GeNAeGI1RE ifRMErNn oM Shown 4 rhrEAﬁ éﬁerture 5

pad 2 is fornmed also on the ot her’ side b of
Fﬁs‘u‘hst PRG 4 1Bt 2 dhdoued 3o lsads rve e tﬂ‘}i‘éﬂ@ripb@nar
gﬂg Lower sides each partly cover a through-hole 4
Fhe case of a female termnal AO of a first
conneéniﬁ@enﬁw@@rQ&Sasﬁ@m@hawdénainhﬂ,Znadf 2, f2 rarte

Egﬁﬂggting member A; shown in FIG. 9, a small aperture 5 in
a pad 2 formed on one side la of an insulating film 1 is
smaller than a through-hole 4, so that the pad 2 partly
overhangs the through-hole 4.

In the case of a female terminal A, of a first
connecting member A; shown in FIG. 10, a pad 2 is formed
also on the other side 1b of an insulating film 1, and a
small aperture 5 and a through-hole 4 have the same size.

In the case of a female terminal Ay of a first
connecting member A, shown in FIG. 11, a pad 2 is formed
also on the other side 1lb of an insulating film 1, and the
pads 2, 2 on the upper and lower sides each partly cover a
through-hole 4.

In the case of a female terminal Ay of a first

connecting member A; shown in FIG. 12, pads 2, 2 are formed

- on the upper side la and lower side 1b of an insulating
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slit as shown in

on the upper side la and | ower side | b of an
insulating 16 film1, and the pads 2, 2 are

el ectrically connected, for exanple by a coating on
the wall surface 4a of a throagh- hole 4, formed by
el ecrol ess plating. The small aperture 5 and the

t hrough-hol e 4 have the sane size.. 5 Anmong the first

&ddmedi M@ dndliserads 3he? e e lonhti onkly tgperectad, for
Vi - L ge o L npyl ati ng -

PRI 0 o R Ao L SuPace MRy B R0thogugn-

adantdgge armetd tthe dleatcl dey plet ik hd@heasmall aperture 5

i_nc sed.el asticity. respect of the, conductivity

51 § R EHESHRETIDNE rbeE e 196 THng o

thr ouglirot@ @ nd tihi r Wdrdnesal 8¢ auathisd £5l Y tfh@ above-

corrosion-resistant precious netal, such as the

FeRtdonady tinfifer 4B tywpsdperins .a Thad p? aelareatiapeide of an
- [ rt ur.e it 2 .S

HESuIR RIS Rl TR b {8 Reifns s, 2,
bhapan katvaaltamss et itiserfenmil ©ft ¢ imei tadhdcthase an

projection 7 cqnstituti the male termnal Bo . .
FOSERRESE AL C o eAAnEREP et It ZOBEIR HtY of
¢he Renhecaunth RReMd)d @f@'ﬂpﬂie | Hla ¢ edTe] efhtdddhif®le with
t hrough-hole 4 as shown in FIG 13, a cross-shaped

8 velas sswdars plated Mith@ fraprsienerevisanbfppecious
inatg f i I 0§Sr

SPTSZARn, 36 1 QRANY e AL0%S, SRdor.

conbi A&tei pd aofa ra stegred dpatingrenidl agdrbeaey Sbinedsin the
i.n El 16, .an_.aperture fornmed of a plurality of

B2 FRarst b A A o ¢ B SHOWRT PR By, daff be any

shape 2hathapadwapaHeurie s tShvnwo f ied Gorldic@ive

aperture of .a centipede-like planar shape as shown in

PreJefgiogy 7t renatitdit 1/ iga e i rmipat (B glegcribed

the eghoves FeakhAped, t YRES smafl@r aB%3WRLeS st RersSiet =t ¥RRind
apertures shown in FIGS.” 14 and 30 15 have an
a8¢RANggeMaRdEe inien disaed@ididtany b dilaaudirie g 4 hes

BFRURCASORTEE! g e R R e o Wl g 14,
pnesged tameo folrmechbrduct ioenbingteigtni arf aMrdund opening and
geEE%EgL%haped slit as shown in FIG. 15, an aperture formed
of a combination cf a round opening and a three-way slit as
shown in FIG. 16, an aperture formed of a plurality of
slits radiating from a center as shown in FIG. 17, a star-
shaped aperture as shown in FIG. 18, an aperture of a
centipede~like planar shape as shown in FIG. 19, or the
like.

Among the small apertures of the above-mentioned types,
for examples the slit-type apertures shown in FIGS. 14 and
15 have an advantage that when the conductive projection 7
of the second connecting member B is inserted, four tongue-
like pieces around the slit-type aperture are bent and
pressed onto the conductive projection, with certainty,

thereby producing a connection with an increased



t hereby producing a connection with an increased 17
reliability of conductivity, and ensuring a good

connection even when inserting and pulling-out

operations are repeated. By i@@reasing the nunber of

slits or arranging that the aperture antacLs t he

conducti, rojection gver, a greater 5 length as in .
FF&lJJL é,lﬁﬁgf d i%qqthdftbtr%@%mnm cargoed connection

f aibRelheRCcli 9a%ed-i nthey "i‘:f?.ﬂhlgﬂtn%——%tc g&;}%ﬂ?}%&}f«%&s #TSEepeated.

projection 7 constituting t l'e t ]
sB¥oplcEsaRdoni ffenewipde B dfs slidts reastarnrdmgin® #hat the

' , b .Sh 10 that ensures
PR EH 8, cBR Ak (N PReiRE i B adi on. GicR: 19 vareater

plepgthi es ia FIser & ithet e lfiemlig tierdd Nale Anction can
t%e fir b connecting member A. For exanple, the
c ﬁdEBF? EBTprBFEERIER -can be a col unmar projection

W th arpkSkRgpangle +6@) &h I &ttt S fo4h . .
surface 6a agpgh%€nti%)EIGﬁ%%8}%§ FE?&&Eiﬁ?\zt Phgrituting
obh@sBatestagmanglle B 09f ashehsanond Ebfne?ting member B is

Lecti . Like.a colum.with a pedestal greater in
hOL CFEbORghEling® BoPHT (5L a0 shey n B ey any. shape
cohatmanspregecthdacgieat ebntattt ke thoRHNPAAL then the
base.as, shown in FIG 23, a colummar 20 projection .
naPPOREHL TR PREIRFEAPE 48 iRSRmteA ArGthes fegale Herminal A,

| 6Rethdnengst heosABEUEhiVReRbaI-CaL i ons of the above-
menti oned types, the conductive projection which is

greate?oriﬁxémﬁégrséb@isﬁnéucthgetppOﬂHaMiaméthg magg,
$H§fhﬂ§a£99§§%§§t?%%:Q?%ﬁogngfgﬁﬂgegggﬁgiag?fgﬁaég° rélative

has an advant en insert 4
tlee niral swtatet be &5rshownohnefIcng20pnhaepbrAjett8on with an

' j ect] h itself _to the pad 2 of )
SRS e g SR D BED St SEA R 98 D2 e EeShction
pridiec i oslunesw ok gastii¥scalegpbitelni HopALAGLIQ then the
prqﬂection |.i ke that of the connecting menmber BZ, it
LYWL 355t SetFiGe £#si Agcahyrearopregeptinnt hirpater
tdﬁftHé”EBb(ﬁhﬁﬁfé?h%ﬁg-béée'§sd§§b&§bk§ Fhat %B? a columnar

overal |l height o
projection narrowed in the middle as shown in FIG. 24, or

the like,

Among the conductive projections of the above-
mentioned types, the conductive projection which is greater
in cross section at the top than at the base, such as those
of the connecting members B, By, Bs, has an advantage that
when inserted in the female terminal Ay of the first
connecting member A, the conductive projection anchors
itself to the pad 2 of the female terminal Ag so that the
conductive projection does not easily come off. 1In forming
the projection like that of the connecting member B, it is
desirable to set the rising angle (8) to be within the
range of 65° to 160°. .

It is desirable that the overall height of the

conductive projections 7 of the above-mentioned types
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conductive projections 7 of the above-nentioned types
18 neasured fromthe surface 6a be 70 mor greater
If the height is less than 70 m the conductive
projection inserted in the febil e term nal AD of the
first connecting nenber A can fail to nechanically
contact the pad 2 or fail 5 to be satisfactorily

ﬂ?%§§éae€nFEOFhEhEaéuEfaﬁﬁi@ﬁ Pewels kmy pE gFRd@t-onIf the
fﬁéiﬁﬁt' héleEst hﬁaﬁoaaegfn' ORpS! LURHULE 1 Ge lpl\f%ﬁirév(‘i‘yilo%

e height Is too great does not nee
punpestedf inetlhei igmahe Mem@hnadfﬁbhefcbhaefumen connectlng

SPHIEHLA, o6 T Rl S S 5 2 o

sbappeobat heraenduct yvprepieidechitenthé @lad 8 which lowers
above-nentioned types Is not restricted to a

pehei eanaechbhen patiakilpsy Pér thraspracchges ¢tructure C.
rﬁ@&ﬁ@ﬁﬂi@r frtﬂ@gHgﬁghthEyQBBabreﬁkrC&Eaﬁo% k meet the

Vhen Inserted info the femalé tern1na
tm@rpQSﬁdqétreéupnngetheoheighkldésth&ecohhecﬂa@nzstructure

Thus, r.der, t0_.ens r.asi on esi tance, it is
eS|r§BF? t h?*%p%d%@%%fgv%ep?%f E%?€ﬁ87?°o? Rpxlmum of
IE@Btwhh@rsyéface 20 thereof be nade of a relatively

hard netal or alloy Specifically, copper, nicke

gol d, B%?|38Paﬁ18?ﬁBaPaﬁ% s§pPgePTothehsondustdar be

%§§§jegyiéﬂ§r7 Bbetﬁgngﬁebbyﬁengﬁe?éat%gge%aQSb%ot

formed by plating a soft core of anpl e resin,
m#%ﬁtri©t@@xéﬂpﬁepﬁrtkeulagobde pbat|nan1b25 ﬁh@dewmmple

m n, like, -and . th
har n%%g 5%#£¥§ﬁ%lé%ff5%§gg§% gléaPS%XgSPa&’ circildr or
comelutikee coating material containing carbon, iron or

th [ K I ffective f creasin
reF|aﬂk?$?;§n$ﬁ§$%§ ﬁgﬁﬂeEP?ngeﬂﬁﬂﬁeFerﬁﬁgaﬁl§ﬂarthe

afsengerené PfojSbrienahest eaaknal,erABher pali P8l erhus, in
termnals Bo (conductive projections 7) |s not

rEHF T chrdeRdUEe paPFReLPRr IBAESTEBES, exanpPedewfisabike that
i f St SUMRCT ¥ 89, FEYDEE 1 A has EfrgkelﬁggE”kﬂ@|§ué?ace

arranged in a tmo dlnen5|onaf gr
thereof be made of a relatively hard metal or alloy.

Specifically, copper, nickel, gold, palladium, rhodium,
silver or the like can be used. Further, the conductive
projection can be formed by plating a soft core of, for
example resin, with, for example nickel, gold, platinum,
rhodium, palladium, silver, tin, solder or the like, and
then hardening only the surface. Application of a
conductive coating material containing carbon, iron or the
like is also effective for increasing reliability.

In the connecting member, the planar arrangement of
female terminals A; or of male terminals By (conductive
projections 7) is not restricted to a particular one. For
example, when the first connecting member A has female
terminals Ay arranged in a two-dimensional grid-like array

and the second connecting member B has male terminals Bg
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and the second connecting nmenber B has nmale term nals

Bo Q 19 arranged in a two-dinensional grid-like array
corresponding to the array of the female term nals

Ao, they can forma connection9portion including many
connection points Cin a snall planar space. This is

advant ageous in respect of 5 saving the space for the
cdhRBBEFREN 1popt LR -diBensisomglle griid-ldde @nrayigrtmesponding

A%%oﬁhg'ﬁgﬁgﬁao§otﬂg'f@ﬁ%l%rqugﬁ%Pl%O%g, they ¢ nlg rm a

t wo- di nensi 0 array consistin rows-“an
o@bunastmpnhparpubnh1ﬁﬂauﬁ¢mgama@wneohm@mtumﬁtdehts C in a

i ncl 9 10000 connec |on oints Cin a aner
s%la%ﬁé oPY3B2inFRAGE  mmThiR bR ?S‘r’ﬁ%ag%g?uﬁoanf §ieﬁ§ef3ﬁe°f

abgvengdeshki Bpdchi ke €aBNeGhnRGt iFRTRetANd second
connecting nenber B and constructing an electrical

connecFPéne§ﬁmHé?uréfoQQééﬁdﬁﬁgmﬂﬁaﬂﬁeApr@ﬁedﬂameter 60 um
'Qﬂ?anPQn BeﬁhrthQEeﬁﬁE%ﬂ'%ﬁﬁ%ﬂagﬁﬁggg%oﬁ aln% 'L 100

unctlo can be produce ed
bedwsy and H60acblufhk ﬁmnheatpﬁtshraﬁnuum,Fchdﬂﬁection

shows. an exanpl,e of nnect or . structy )
et bifhoEapLBeEng. DB eebnght Tonugoanes & ddeor alager
topadd bhezpresent 20nv@nthANbLasSFekavA.in FIG 7. In

the connector structure (1) of FIG 25, electrica
connecBY cReI&friiBEuERE ebave-psFrEdbey FAgert asgnecting

Qﬂﬂ@ﬂ&f'HeanBrQé§SBHOESnﬁHgkgn eﬁghB@ESBBn%d7ciQﬁﬁﬁ%ctlng an
on one side 6a of a secon nectlng me B
(ﬁ#@ﬂhfh@dlaﬂpayecth@n g6riichulke CeaucnahsngOtoftme present

ec r A each _ for
S FERT A O ERE R kil amptas™ rious in
e&anptfoncoaﬂubélpﬁo@ﬁeeectIIHEs(wEdE Berekpal$nBa) bélow in
g% di ter 0.15 mm and height 0.15 nm are arranged

id-1ike array consisting of 6 rows and 10

col UMSonnSOt ¥kt B pupthed 0.5 nm Meanwhile, to a
first connecting nenber A, through-holes of dianeter

0.1 miLlpadd’ ofhods st eXaDP2E aapdnspakprapsrugtegse (1)
Ofn H RIELET e PodPi 8 connection structures C according to

the present invention as shown in FIG. 7.

In the connector structure (1) of FIG. 25, electrical
connections structures C are formed by inserting conductive
projections (male terminals By) 7 formed on one side 6a of
a second connecting member B in a determined array, into
female terminals A; of a first connecting member A, each
formed of a through-hole, a pad and a small aperture.

For example, conductive projections (male terminals
Bo) 7 of diameter 0.15 mm and height 0.15 mm are arranged
in a grid-like array consisting of‘6 rows and 10 columns,
with a pitch 0.5 mm. Meanwhile, to a first connecting
member A, through-holes of diameter 0.1 mm, pads of
diameter 0.25 mm, and small apertures of'diameter 0.125 mm,
which are to be located in the center of each pad, are

formed to provide female terminals A, arranged in the same
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which are to be located in the center of each pad, are
formed to provide fenmale termnals AO arranged in the
same 20 grid-like array as the conductive

projections. A 60-pin connect@p structure including

60 connection structures C fornmed by these nmale

term nals Bo and female termnals AO neasures 6.0 mm

i Brigngike Argaymaisn thiedendueto.ve pmdied imsight A &fdpin

LEBRRERESrOCRINRN AN  ACIR AL TED AR BN LG

ough I'S connector s cture

pforhedubyi thieseshalet teemink 1WaB,cond | femRaléntaghiahls a,
connectingGﬁﬁrk that _.the femal e connecting _portions Ao

aha> 18T Ehie Omill BMc dAndEIPRG porth GWS 180 dattthend iGnbdum in
ersigMt, andd kh@&e?ﬁ%eﬁ%b%u?%%@e%ﬂ RG-SR0 A2 BALAN vol ume

be smoothly inserted into e femal e connecti ng
pBr?i@Ws-Ao. Attaching and detaching operations were

bl ' hly,. w.th A
oY r sk Bfiofght bide OUbnnBIRAL b I (1AM e o parrow-

hi ndr ance. peating an’rnsertin

apetahi onlwaspahseteasyurbbainwhivia®, cofdifmeidTum SicdSial
a co ventionﬂl ﬁO-piE connector structure in which
c5RAECEBPs

f
IS b RanHPE tgpalenconaRrEdndy Pofddgad Ro and

i tSh. (ha ¥ 86nH8ct InhePOLRioRs BN R 41k 'éﬁrbégﬁhgy and
mm or so in height, and therefore occupies 20 an area

fmehan@aievePORect3ng RArSions Bbewmn fheommdethly
%99¥§rtéaeiﬁ98n§ﬁépfeﬁgiQCEBESeE{EPgEgé?ggo%geA@.tH%ptaching

el ectrical connection structures ingto
At cthet aahéngi opendt busssweothabisetbi bg aadriwd icug-

tion achi eves.a great reduction in height
%ﬁ%ﬁﬁﬁﬁ% éd"’%ﬁlﬂ“fh%% ﬁ%ﬂﬂﬁ?&fz?e oge?%ti:%%v%ﬁt%ﬁﬁf-“tlng
conhged bl i 8§+ gt usperantdonl gasaghisevessgpace- savi ng.
The cqonnector_ structure (1) was subjected to a test .
for eViF¥ATHESt nEN? JPIBLIINL §1B8F PReaceRpEEntdgnal 60-pin

HnKdHSr SEr30c i iﬁf&#?EﬁemQﬁetQﬁdnfgﬂgﬁepéohhg%%ors are

that an inserting and pulling-out operation i
FaFoheen LLporngasedcts r 8sh smmnoe sof inhéenghheclilonm or so

Stf W and 1 mm or so in height, and therefore occupies
an area 735 mm’ and a volume 73.5 mm®.

As clear from the above, the connector structure (1)
having the electrical connection structures C according to
the present invention allows smooth inserting and pulling-
out operations, achieves a great reduction in height
compared with the minimum size of the conventional
connector structure, and also achieves space-saving.

The connector structure (1) was subjected to a test
for evaluating the reliability of the connection structure
C.

(a) Influence of the number of times that an inserting and
pulling-out operation is performed, upon contact resistance
of the connection structure '

To the connector structure (1), an inserting and

pulling-out operation was repeated, where, each time, at 13
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To the connector structure (1), an inserting and

pul I i ng-out operation was repeated, where, each tineg,

at 13 21 connection points, the contact resistance of

t he connection structure was 2tkasured. FIG 26 shows

the result, where the contact resistance shown is an
average for the 13 connection points. 5 As clear from
MENSEt1ehPebhtdct thesFeptact resysEgncenaf| the connection

%&éﬁ&%lwag-ﬂ??%Pédpelﬂ&. Evensiglieredde, sultygwhere
inserting and pull1ng-out operation was repea?ed 00
tiheessontaet coms hetanesi shanneishanedveragbefbrcrhasa
%r%)g@ioconducéi vity was maintained. 10 (b)

It Huence” dfPYHa"Runber of times that the inserting

and puld ideoutfOPRIAIEON265 PREF 86ABH:t UP8Bistance is very
conrl ction holding force To the connector structure

EMalkhesresetifabland: 0pufll pagbedovwopekaen oaftias the
HeR&at el Line, . 15 quJ r ,
di sasstginb?i ng gp%%%%g%t&f%ﬁ %%%glé?%oﬁgﬁo#%l#ggtggrgg)o times,
Wde maniact. réd Gtavcshowswetelieslét indsessear ahdogvod
E . t.ne connection holding force first decreased
tdggsgo]“ﬁc’?etl&’élgr%ew%iWae“f‘lhaelri“?l erting and pul | i ng-out

qper atirofl werscd epeatles memeedl of enihédBshat heRe 20nserting
becane stable, then canme to change little even though

e R I PP 1197y - DUt PoBEP HReDN WiRn repeaestion
Musidd fdx@ke be said that the connection structure

has hi reliability. It is thought that the decrease

i n coffedtionrcdviaiting DdSryotreee obker Vidie atngdeting and

hEizal ' stahili zatjon rocess in i ch,the
o A0S & SIAYL SO o8 O5EES, i UALS rorce
oeker re(d)f okesti daurs ekl irad | G- dhree dieBdn I @SoHt&RELoRT holding

he onnecti on struct %r% ?n% The connector structure
%f)rc s "RETGIT T BnviFtEnmert Shews: dhser&Siitd -120C,

then pakeneat firoMmeasil @1 hekonidtiect & HAEERGf force
the connection structure. The result is

first decreased to some degree while the inserting and
pulling-out operation was repeated several ten times, then
became stable, then came to change little even though the
inserting and pulling-out operation was repeated. Thus, it
can be said that the connection structure has high
reliability.

It is thought that the decrease in connection holding
force observed at the initial stage is a stabilization
process in which the female and male terminals become
fitted to each other.

(¢) Test for evaluating the heat resistance of the
connection structure

The connector structure (1) was kept in an environment

of temperature 120°C,_then taken out to measure the contact

resistance of the connection structure. The result is

shown in FIG. 28, in the form of a relation between contact

resistance and keeping time.
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shown in FIG 28, in the formof a relation between
contact resistance and keeping tine. 22 As clear
fromFI G 28, even after the connector structure was
kept in the environment of terg®rature 120C for 100
hours, the contact resistance of the connection
structure showed little change. Thus, the connector 5
st ruct®f ecte3rpfsordFifer ABr | §VvenaBfserAshel sannacsmr

tdeer @boyee t£5L k@%H'iﬁ’tBQGeﬁQEPSBREB@ of! teektlire 120°%
according to the present rnvention 1s small i

clorit aL@0 resiiss antke shobscti rekéskanreasd ithecannasiction
resistance even with e repetition of the insertin
SR Fhgved LphTS. PRRRGES hafhel t5e sPaBRectaRs
hesrittQiice ! el ) abibied. thbfna 29ysheus18N0t her connect or
structure (2). In the connector structure (2), a

secondE dRkRRY | hgPMnERBebBVRI ERSEoNGAULEPe the connection
R 0h &Gt b PO Sc 7o £05 PRI nt$h€h§t Eéseé§ §hg%n§9b '35 smail in
addition to the projectrons orméd on the Side ga,
iconizeet oeslistacte) cahogsnhiettileniatreaksr éa Contact

according to the present invention are_formed by |
PO RO RIR P BePLiRToR S5 Bheedentrdea and
il ihe-detrebgerdeiohNal s A phadGhseEb1 WY EhtiShas high
connecting nenbers A 20 In this connector structure
€8¥l%qk;%ﬁﬁond connecting menber B functions as a
nale'tyﬂ§.'i@E%ﬁ5§§ran£%ﬂ%r390&HQ&§0?”QE£§%§§9@”?%5Qr

structure (3). In the connector structur
el ect ricdihe oreree¢orr structures (L) acsosdicngdt cohhecting

' [ f d .25 by i ' h
WS 4 VAL S AL L 0,125 UL ERLRR BE ene oo

sertzEeréb B imtadd hei diened ectierpi apbst Aehof 7088 rmElr sh the
canpect i ng, menber A, from above and from bel ow t he .
) écaonrﬂe_%tlf metire M CHT ECa 5 1CRBRAE ARBL AEFuctures C

IR 1Ag Sid UHAErdddnt Bdhei SANABET 85 rAkHUEL UL Bserting
E4) is a variant of the connector structure (3):
CaABIGh et RINREt IS nenderedchuptdeohstasthe female

MRG0 e, BCTRSEF two first connecting members A,

In this connector structure (2}, the second connecting
member B functions as a male-type interposer.

FIG. 30 shows another connector structure (3).

In the connector structure (3), electrical connection
structures C according to the present invention are formed
by inserting‘the conductive projections 7 of two second
connecting members B into the female terminals A, of one
first connecting member A, from above and from below the
first connecting member A.

FIG. 31 shows another connector structure (4).

The connector structure (4) is a wvariant of the
connector structure (3). Here, the first connecting member
A functions as a female-type interposer.

FIG. 32 shows another connector structure (5).

The connector structure (5) is constructed using two
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FI G 32 shows anot her connector structure (5). The

connector structure (5) is constructed using two 23

flexi ble substrates which are variants of the first
connecti ng nenber A. SpecificakBy, two first

connecting nenbers A are each provided wth

conductive projections on the side la with pads

f 6LAE4DIR, suhgtepsesr Whilche gmfectardrrg sstafudthe el st

a ' 0 resent. | At arg fo .
R n e B U p PRk RTHE Suir TEES: Bbnppting
tmemberst Acanreetichg premieles] Aviith cdridmdtEng @rojections on

termnal,s Ao of the other. In this case, it is )
(B, 3518 18 aibanpeoRhdorneth shic AnvD Shas gt i connect Lon
agflrtibeutegateatebFuials t00 tofe dt! NSlverRNGEHd Y formed

menber in a zigzag array such that the conductive

pPBj éREPBR4NY BhE chaduekive taodiatdlisonso 7 #ift eandt ©f the

I t by ; i IS8, :Since.th ct.i on
SFPOChirSE POniELE RS HERRRYSR I S FepbtY Withats
cofinebéi ohheeliability. In the above-descri bed

connector structures, it is desirable for

space;ia Fﬁ@StBaE?raﬁéelfhgeﬁﬁF &ﬁ-ﬁ& & T Hds)
cessdihtivagptenake ibasMmnang ehet FRnfdlleStte eAMAE iMJor
menber A, in a grid-like array, and arrange the 20

coRdctiFet pFeNBEFténg BEMPRE dacond iggmsecnfy merderthat
Behé l&?ﬁgﬁgt?§eap‘fgﬁgt:%58ﬂrst 7 LRt tﬁ%ec%req'n%g.l%oﬁ%r?rg.nals B

i, N
grid- array, nce it can reduce the anar space
ottupiedteylehgthwlieet rscakldomseetiidihs iGef, orsimke ttdien
ree,, The_above-descri bed connect or st.ructures
e B e U r D PR ol PRk R e Poan g TR
pbhhagt 06h tEeikbistityconnecting nmenber A fornmed of a
flexible substrate. (2) Filmcable structure FIG 33

shows &R ERENPPEVETISErLRPEAFPENSCIREt Fra UGtATRSdi A 1S
FUESLEAOR, PORDIELEON BULNG, Moo FaRGRORT Brk g noses
plandl pPags| t ppetinutEng £e@plef thirmdnadsnwdcttineg first
Wﬁﬁgﬁéétfhglﬂgﬁbékeﬁlbkﬁ a grid-like array, and arrange the
conductive projections of the second connecting member B
intended as a counterpart, in the corresponding grid-like
array, since it can reduce the planar space occupied by the
electrical connections C formed, to a great degree.

The above-described connector structures can be
disassembled, for example by manually pulling off the first
connecting member A formed of a flexible substrate.

(2) Film-cable structure

FIG. 33 shows an example of a film-cable structure
including electrical connection structures C according to
the present invention.

In this film cable structure, a plurality (three in
FIG. 33) of first connecting members A {(long flexible
substrates) with female terminals Ay formed in a determined

array and with conductive projections 7 formed on a side la
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substrates) with female termnals AOfornmed in a
determned array and with conductive projections 7
formed on a side la 24 -in the sane array are used.
Specifically, a cable consist2ng of the

| ongi tudi nally connected flexible substrates is
formed by inserting the conductive projections (nale
tBrnthal same) astapnarei nsedecondpecifigcdlhgpber cAbilet o

BSREFU g SETLAR. S8l RRRALY cobat SOVRSL

stubist naess CiaceorfedgbiyoihBerpiagethel Readuciivd n
this,cable, the height of each connection structure
iRTQpBFFLonpusmalpetenminals Bel of nphe ahlirftesrpneciing

QHeﬂQefmﬂlfntgﬁgﬂeSg%ﬁaﬁgnE@Eﬁkﬁglg?ﬂgqéfbéﬁétﬁeri%}Eét

possible to disassenble the connection structures
fepmpecbyng heembevkehhevahgcfpngimgnbéectmamad! lopnnatction

. ti b in.pl
R A TR e o A R
shows zm exhsptebdE, atRerheighe b wAcBhcafnection structure

eJectrorLc c%gggnent i ncl udi ng el ectrical connection
st Ut dtes CHtoordihEakl nes presenthimvandi shersble as a

SHSREE- WHUHI RGO i SCHHg AR i da el CE I 080possinle
circuit patterns fornmed ona surface. 20 I'n the
st¢ isreseonb e Gha4cornecbips atedchuresofd formed by the

[ ' for_ex | e_sol.der. bu
e ect%%dggn@gggfﬁ%gh%%ﬁgﬁé @?%eaggpbpggsPPgefo g connect a
gigle Gannevting anebisé+veénppbaeet thasedtf ormed on. By
i nserti t he conductive ojections 7 of the 25
s@onoégg%e%ﬁ ﬁ%nf)’éfu%{?#?ﬁ the female terminals
A0 of FEGSIBXi ShSwSURSt ERARPEONSET HUbEPEcRubEr $h which an

connecting menber A, electrical connection structures
ClRTor ey somerentyr brehadingepteohracalf spnugctans

@kﬁd&ﬁﬂf&btéfﬁé%%fﬁﬁngbggptﬁéeﬁgéggﬁﬁ §n9EnEESn5§gO§ﬂrface—
connecting nenber B to 30 |ands 9a on a circuit boar
gourgre® xam echycwl t dhdand pivicedsterhénednpomentt patterns

|ﬂgﬂﬁgﬁrght£m%£ﬂf§géical connection structures Cis
Surf ace- nmount ed. ) '

In the structure of FIG. 34, there is used a second
connecting member B with, for example solder bump
electrodes 8 formed on the side 6b opposite to the side 6a
with conductive projections 7 formed on.

By inserting the conductive projections 7 of the
second connecting member B into the female terminals Ay of
a flexible substrate constituting a first connecting member
A, electrical connection structures C according to the
present invention are formed, and by joining the solder
bump electrodes 8 of the second connecting member B to
lands 9a on a circuit board 9, for example by a reflow
preocess, the compeonent including the electrical connection
structures C is surface-mounted.

In this structure, the connection structures C have a

reduced height. Further, for example by arranging the
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In this structure, the connection structures C have a

reduced height. Further, for exanple by arranging the

25 female ternminals AO as well as the conductive

projections 7 in a two-di mrensg%onal grid-like array,

the space occupied by the connection structures can

be much reduced. This produces enough space for

cfgﬁlﬁﬂi%gteomlfsq}r% doe Afo iRt n RS it Canies Fewiprobeebions 7
, | r N 0 no e .

R P B L i oy e TR B8 BE B ea by

ddteactaplect illusst hyctusiey cafiben mackburédubedrd This

E%vicﬂg:% di fofuerent fung%i on for the first connecti ng ,
R TR RATH f LanCHEr RHPANYRY FHEHRFFORANEE NG

i fftey efifrdlinctdddrd 9 G ad® $1D¥Gs allo £XaBBBoAER8s to be

structure constructed wusing a first connecting nmenber

ROGYReY sompageskivbite Whipseriee, ath. pltee Hirgheconnecting
RN GONNedd i HERer %hf‘?fs, %yﬁus?i‘%‘fcgt 1D i E%fel;c%t

structure, there 1s used a first “connecting  ne
wicelrd frerviecarepldd i wht bwpc el @ct fadesh® forsedconnecting

i de, | ite to the side with pads f d on.
HOREEL Ry e Yrbisth™ % 2 EEHPERY bf 2 SGbEeF &
Witflf e reord Uainictd opr.0j ections 7 forned on one side. By

insert%gg 20 the conductive projections 7 of the
second Tonrec SHRYS mehiferamP it @f (heStBialere eFpnaRFacted

0919y & ifitSlontRMEGd MrBIP Forfl8ClFfi S8k 1exible
connection structures C~ according to the present
prbekade ade tdmesd ofartdea heecasb| eotiecting member B of
gﬁ(ac :nnunted on lands 9a on a circuit board 9, 25
using the solder bunp electrodes 8. FIG 36 shows an

exanpllie dhiz structtwre carstraciedisad tdh Bird€ ebhpPecting

surface-nounted using el ectrical cqQnnection

BEPERR o ab o fing KR 1 B kT GEORE (& Sormed
shr elUlse deanbl GppldisA k) des tiied @fe ar e Puhs 3formed on. A
connecting nmenber B. A first connecting nmenber Ais a

PPERMH! £050BSIRge MAIRT Borl sexarflax dvlalerulptippate with
@Bﬁ@h&Q§%p§%§fj%E%%n%n 7 he Side 4P appaside, t Xy I'E'xsrserting

side wt
the conductive projections 7 of the second connecting

member B into the female terminals Ay of the first
connecting member A, electrical connection structures C
according to the present invention are formed, and the
whole is surface-mounted on lands 9a on a circuit board 9,
using the solder bump electrodes 8.

FIG. 36 shows an example of a structure constructed

with an IC chip surface-mounted using electrical connection

structures according to the present invention.

In this structure, an IC chip 10 is used as a second
connecting member B. A first connecting member A is a
flexible substrate with, for example solder bump electrodes
8 formed on the side 1b opposite to the side with pads
formed on, as in the case shown in FIG. 35.

Already-described conductive projections 7 for the
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formed on, as in the case shown in FIG 35.

Al r eady- descri bed conductive projections 7 for the 26

second connecting nenber B are forned on one side of

the IC chip 10, for exanmple g | ands. By inserting

these conductive projections 7 into the female

termnals AO of the first connecting nenber A,

a@nnd mnwﬂﬁsngimml@ertlBuarerﬁer:ﬁbdconrdhegstdet b€ the IC

prese ention e forped a t.he oJe

J‘rjfpac O %?ff e%xwa]:%n%% gg“%ﬁ a oy r’rﬂﬁ r%’@se
wmdmé%we@M@'?Ciﬁ@Qeﬁh& féRalbi BeBhiHELHI &, of
the IC chip is detachable. Thus, _for exanple when the

EBCHIF D GRARCGRANG MR , At { 618Ct 1ECRbSEPBRECESHON
detatht ifeand £ 6Pl A tt&“fﬁiagggggﬁg:fﬂb@nt?&ﬁvbg?dformed

w th conductive projections hows "an exa
efnda the twhd g ets gurinte-hoantedt onciands (Baren- laaytdurcult

|rcut boardl FI G i ncl udj ng, el ectrjcal
T B9, ftﬁ'e%"]g%r‘éc%‘r“ﬂ?nﬁi‘?% E¥ he" present
| nVGntIIrDrthﬂ'sh@tﬁidwﬁélI eché tonshipicieddeishdBabheee Thus,
first connecting nmenbers (flexible substrates) A

E&ch SR (TR dibelC /AL phovaerd opt oBepBfirnedt is
HdsGHidle RAS LRINRH Cot AKh | SepDall SE fwftﬁ'%XhQ%eIC Chlp

Circuit board. In 20 the structure s
@mﬂ’velciedwgvmmsiwt(im rprrgjetchleormspper t wo Iayers)

nave SN YO0 S0 s RET RLEFILLEReteouse

connected with

mmtsmmr&mr(uhﬁeﬁmahgef helhemet BSird ayer ro@es37)
not e conduct lve projections 7. 25 This structure
&&‘F@t Wyt Gla @ theen c%%%%‘%%%s fenbefer@lng to

Q%@C@,&Séé@{ﬁ/ wdiseld i ng the conductive projection 7
of each connecting nenber Ainto the fenmale termnals

AO of THe curmeciungy irfe risars e wel ey, us i@ ridbyes of it af
Shasbrlenly SRR LTy B SR geErd e
cbmmqtimgamenmaxawceos pa;ovmmmmﬂq/em:am@@ thrauit
fl%%%r%%ﬁﬁ%gtl%% T%ﬂ¥% 1tsé¥% a flexible circuit board. 1In
the structure shown, the two connecting members A (forming
the upper two layers) have conductive projections 7 each
electrically connected with a circuit pattern lc, while the
connecting member A forming the lowermost layer does not
have conductive projections 7.

This structure is constructed by stacking the
connecting members A successively by inserting the
conductive projection 7 of each connecting member A into
the female terminals Ay of the connecting member A below,
thereby forming electrical connection structures C
according to the present invention.

This structure is a multi-layer circuit board produced
by mechanically stacking thin first connecting members A as

unit boards. Although the structure shown is a three-

layer structure, a multi-layer circuit board consisting of
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unit boards. Although the structure shown is a three-

| ayer structure, a nulti-layer circuit board

consi sting of 27 a greater nunber of |ayers can be

constructed by stacking simlgr first connecting

menbers A successively. Each unit board (first

connecting nmenber) is detachable. Thus, even if sone

umiqrf:tﬁi'aﬁrrd Igtt!@@exmf ofavens dean he ir:snﬁbsa'r:bbd by stacking

[ ' & e unit_bga eas EFl 38

O\N?aarn i{alxa TR AR %5%@9%“%%?5&?8 g

| ncl udiah aheat rhbd‘e&l‘d Cofiest | OvnséEtIChYr R8mber) is

according to the present invention. 1Q This structure

idet@salifet ed S n§Viane difpIsemes wisitty ardgegmvpns ot
Ai8e 391 5PaCifd LAl Ve @@%pfé@é(' P{ew Z%rﬁégchﬁlenboard,

|nsulat|ng fil'ml wth fe tern1n
ie®sdiddi.ng a pad, and/ or conductlve prOJections 7

f t h
rrglersl nlgg a i%n%grgondu% gef %%R/]Ir S tﬁga%%ﬁge]?a? agﬁs

isntdiveatiack mnalrta:gnmﬁreflécrmctﬂ Fd&xn@@tland§t.@ﬁﬁtﬁ@€s C
sem conduct or device 12 is surface-nmounted in the

AERFAINY thdhg RIQIFEE kY9198 i s constructed by
st ackiqig s féteﬁﬂ@élfresL&%Stcfcﬁjisef.srlféﬁéétué’ﬁrﬂ&efi%ﬂgble

nenbers) A as shown , each
Sevisdordiast s ddviwe Il BiG f st nSpediorglly, each

Y h onduc 1ProLgctlon
PSS b S AT S QSO TELYS .o SR CEeROe
ttemmiimadls AQ, okathe ihkdxiding aulpsiy, atady elamductive
t her.eb el e tric | connection ructures C
SRR s | sl e HaRAReon, 10 [HFEing an area
FloirU Gl i rRAGH s%#ﬁ%drﬂi@ﬁ&r tdH i @i £ aERe @é’ﬁf‘@ﬁtwn As
structure formed has a small height. Thus, th

dticared 49 AnaBing N Mary imiFLG F#Yher, d@tyermlned
ARG ctdie 4 & 12748 nal Se AQ € q‘§ \gﬂédaf‘ntgﬁe "@Eﬁter le.

termnals 30 (conductive projections
t wo- dilensitomvalt upre o fl Bl . &3& ayg ddres tspackeedcloypseacking

Y HABICOMNFELT AN L T HELULES. o T B Pndie L€ B2 8"Ehown
in FIG. 39, each with a semiconductor device 11 surface-
mounted on, successively, by ihserting the conductive
projections 7 of each flexible substrate A into the female
terminals Ay of the flexible substrate A below, thereby
forming electrical connection structures C according to the
present iﬁvention.

In this structure, each substrate is thin and each
connection structure formed has a small height; Thus, the
structure as a whole is very thin. Further, by arranging
the female terminals BA; as well as the male terminals
(conductive projections) 7 in a two-dimensional grid-like
array, the space occupied by the connection structures
formgd by the female and male terminals can be reduced.

Further, even 1f a semiconductor device on some layer

goes out of order, it is possible to remove only the
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Further, even if a sem conductor device on sone |ayer
goes out of order, it is possible to renove only the s
t 28 flexible substrate A with the broken

sem conduct or device surface-2punted on and repl ace
it with a new substrate. FIG 40 shows an exanple of a
sgiond connecting nenber B for formng electrica

c

cbhR¥dPLEnsyPBLERtFed Widdcsha@ hyoken sarHeqnduainr device

i BM n oppe n r. i_s

(PP Bre moBarpar SRS oRIIeel 5 VA I E ybrenate-

t her eoF IGcoAfushbwe apr exaciplen®f/ aarsecardrgathédt ing member
grid-like array. Further, columar guides 12a, 12a X

TR aERE| EaRABBY BARE ChICats CPRR Ol o I IRA dehagording
tbe taurpeesBatsifRehigoni,de 6a. A first connecting

menber (not shown) intended as a counterpart of this

connecfPRYCRERBEF LREsMPBIvEIre B combrdises Forflekimle mubstrate
aééeéd%agésﬁéhﬂs ,WQHBGEn_%n@iE%”%EgF 'f@ﬁ;,féghdqﬁ§ive

recel ving the col utmar gui des ~and ow col‘umar
gordgsctiionsed atet hersugkdcenl acatriiard iker reaspondi Agrther,

to .them The ,intepded,electrical .connection ,
SCPhETrEs P de S ERgr r ddpeansy PPREEMG AT isles 120,
gukdeard2grot2aeandt bakl gwugokvinersddndehel 23.del .

of the_connecting nenber B 20 into the femal e guides

of theRf fLE8tcBARBRELARINBABELT i(AOEngbewad dntended as a
COYhEERRE L @fdtﬁhﬁ”c@ﬁﬁé%k@ﬂgbﬁ%ﬂbeeoﬂ%%pE%%%lﬁ terminals
ot he t re t he

menbers agai nst eac r, y inserting
coptnedi ve phej atready-desnrobedembemelre edrifeaad eofguides

fl . ' nber. 25 ,Th t i Si f
B8r EF SRS EPRBEENR COQTRRRET gRaRd e PO detn S
cpahéet| nformatiest Bthkl sugfhbe leeadtehisveopirejsgeindingy to

to?be snmoothly aligned with the fenale term nals.
Partfcul arly when the construction of the electrica

connecth@n; st ENGLUr 88cbsréahli 88nAEEL 38 nAULONREGRlS Yre

provi di ng such col umar gui des and hol | ow
constructed by fitting the columnar guides 12a, 12a and

hollow columnar guides 12b, 12b of the connecting member B
into the female guides of the first connecting member
intended as a counterpart, and then pressing both
connecting members against each other, thereby inserting
the conductive projections 7 into the female terminals of
the first connecting member.

Thus, the provision of the columnar guides and hollow
columnar guides to the connecting member B allows the
conductive projecticns to be smoothly aligned with the
female terminals. Particularly when the construction of
the electrical connection structures is carried out
automatically, providing such columnar guides and hollow
columnar guides to the connecting member B is desirable.

FIG. 41 shows another example of the second connecting
member. '

This connecting member is provided with a guide wall
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col umar guides to the connecting nenber B is

desirable. FIG 41 shows another exanple of the

second connecting nenber. This connecting nenber is
provided with a guide wall t 28 13 surrounding the
conductive projections 7 arranged in a grid-like

array, in place of the columar guides and hol | ow _

cbP ubEFognfdes bhet pendushdvei pyofesbéonshdwatnarged in a
40,5 1Ak LES neg i roi.nt \
onader by meEa0n°Eh BRERTBE! chE' BRTGMaRY, Buigasapa nottow
oud temnak| giBdeAl 86 théscgnnhdetwall méRbkunaghiowns ias FIG. 40.

aps m@ich aI%oms t he, connect i g nmenbers to be
4F1 GREACWPPRNESER Bt BEPDSE ndBEATSEdWASY ac EANBEEARTE has a
S UTHWI €SrRe8 €0PSEEHEL #dngFLRis4duiRaWgaan axanpl e
of a structure conprising a 10 seCond connecti ng

nmenberABspoEhdd geidefvhilcilBclbhncbdand aw ehmgans which
Aoy e orret e,
LZEeORE. EARTUERNYEL PRE SERLENS TebODEPE) 98T B each other

and a Circui arrgrd-prrnt ui't
gnactibéyanvbesubshnateiohostexatpkey wirkhcanstructed.

t hr ough-hol e_14 havi ng a Il plated with, for L
exanplEIQOpg%rsﬁﬂﬂsaa%a%x2W$§§ REe?eSFEBCEBﬁ&u€PFW615l“g a
EOEELA | 8Bnhetsih§SREhSdri B fBEmeBhbﬁuﬁthQhecl%%uikgboard

this structure, an electrical connection structure _
JEERR df nEaperefeconddehi venvenieehips 7ofpemedy ovhene side,

SHRALES1ECRLE) Soliay , PhoBRJs kB UG Rkt o o
ceramicbeabstrase defachakimpl 8y withgastbholighfhole 14a

' it b d ti nb B
B BoRLs: By 8e5o0nt PAP°Ehand ToI0800E 204 2 pa 2,
ottt tthoatsh@iovived b caibhrough 2hsBet8d an the

variety of structures including an electrical
53Hﬁ§€¥?6?°%?rh%?ure according to the present

inventiQni gl sOeyLonsd F uch ed e&PEYUSLY I Bbnnection structure
applicability 30 The electrical connection structure

WP FEing thethe present invention is formed by the
conductive projection 7 placed in the through-hole l4a
being in contact with the pad 2, and the film circuit board
is detachable.

By using such film circuit board as a second
connecting member B and selecting, as a counterpart, a
different type of circuit board provided with a through-
hole, a variety of structures including an electrical

connection structure according to the present invention can

be ceonstructed.

Industrial applicability

The electrical connection structure according to the
present invention is formed by mechanically inserting, into
an elastic female terminal, a conductive projection formed
on a surface of a counterpart to function as a male

terminal. The female terminal is formed to a first



present invention is formed by mechanically inserting,

into an elastic female termnal, a conductive

projection formed on a surface of a counterpart to

function as a male termnal. T fermale termnal is

formed to a first i V 30 connecting nenber fornmed of

a thin flexible insulating film and a pad

TR ERA PR greRReF charBedepfi Aathis fdemdblef imsulating film,

elaptd CoA@t 85k at 5 ti formed b

insertﬁ%g ?ﬁggé%%%ﬁﬁﬁgvéﬁgrg?@%?%okggﬁ oagﬁésfgﬁﬁq§d of an

teekadtniat roabehba k. 5 Thusdudes dwigddt ieenpereedwbiyhinserting

Hgf prior art. Further,. by .arranging the fenmale

£t TP AL VR BT AbS ¢ hiOHai BLOt BRfi AgMalpntgrminal can have
5 laordHuBns REEdhe/ | ohpkLedl hd¥h thE PLABAM ar8PaCPurther, by

occupied by a nulti-pin structure conprising a

FRaREII 80 othe| Evnzledterpinatsi aa wellcaar tbecanlee

e Ted s WEANORE e aghi : e, Syl I n_addition,

t he first§d%%6gé%(?ﬁ%ﬂh§%§%§ggg %gﬁécggs?eériﬁyé,tgf planar

woddeziogrupiesd ebed muecht i ephnest rostusér Yeinpkesiag a

variety. of structures uch as filmcable structures,

é’?r“rrea;%ew (Fh 1 et SPRREEI @8, SHENEFUISS| g@r be’ much

10 algduddd hoprabistdHCt s 05e WedVif§P! aGL AU L €APONERL SFirst

and stacked package structures, can be constructed. |
compeqinguenpe nnl | detaghkalbleonnect i on structure

for fory AactriLaly 16 Lon, L LSt
connect g metbar Gng I A PR o ey b8
Seudtiste ,c ennesctiiaty neMberruotpre s nguahf dexfblm-cable

t e comprdsing a flexible insulatin ilm at .
%ggééggﬁﬁfﬁxnﬁﬁﬁﬁqékypﬁﬂfq(ﬁ?ﬂﬂ??ﬁpﬁts+ﬁg§{u5ﬁ§'sWHétl"
15 dfavehe cilmsultatbioxgrd idtruct esslugitiyer&bl gobibpat ESfaFonents,

extendin romthe rimof the pad, and a through-hole
F&drrg F d}?ckage structures, can be constructed.

£ 4k
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10 the thickness of the insulating filmat a planar
position .within the pad, and a small aperture forned

at a planar position within the pad and comruni cati ng
with the through- hole, the s&gond connecting nmenber
conprising a conductive 15 projection fornmed at | east

one side of the second connecting nenber and

electrically connect ed wi t hChAIMSnductive circuit

attern e n

Prenberl, q{a:g;l?enéﬁecda:]l ect r%p%%ﬁl %nﬁchg ?%‘?19%13 ?%r?r‘gﬁmmg an
& lrmrinercasluatonidc et bdtevesm ducti vet progeet t bng ohember and
t he secopd connectlnglil nber is inserted in the

Eh PSR h SR e ©Trconnecti ng member, through
the srald ﬁﬂ%ﬁﬂlﬁdhﬂébﬁEH?Fﬁﬁhberaﬂﬁmmﬁﬁﬁﬂﬁcﬁjerx;ble

contacts the pad. 2. An ectrical connection

ﬁuhﬁcictr@tee N Hgh g cﬁlaﬁxnblzes InswyhaEie fhbmpadti teast
Lol Rt 1T G2 e AL LU 1 LONIUGH VLT oo 308 tne

el astic y. 3. el'ectrical connectt on St ructur e

docarlaitigng o idlrgi m dhndMuﬂIyé1éﬁkddutrpﬁtxéfm e&tending

ich.the pad is forned,is ni.ckel ai nl
SR S SR T B IR T oo F R detprouah
Q@ﬁp&ﬁﬂdkﬂésé1of”tﬁﬂf%HﬁdIéﬂlﬂé”EKiﬁ'é@ étﬁlﬁﬁ&fep051tlon
according to claim 1, wherein1 32 the snul

Hi&hldy &hes pathl 1and jan ek aéétltﬁtmfetmmedm‘@ a planar
5%%(1%9tdnv%&fﬂr?°€ﬂe°'rbad5 -arfd]! [%Zfﬁﬁv%er i c_gq?ﬁ;ﬁ'@ﬁ?lthrough-

Structure according ["ar m
apdet,ure has a circular, polygonal or slit- like

ggg‘g?&hf?gasf coadalcr'%rﬁr% % TSNS 2 S UE ¥ Sauct ive

projection formed at least one side of the second
connecting member and electrically connected with a
conductive circuit pattern formed inside or on the second
connecting member, wherein

the electrical connection is formed in a manner such
that the conductive projection of the second connecting
member is inserted in the through-hole of the first

connecting member, through the small aperture in the pad,

.and mechanically contacts the pad.

2. An electrical connection structure according to claim
1, wherein

the pad is formed of a material having both
conductivity and elasticity.
3. An electrical connection structure according to claim
2, wherein

the material of which the pad is formed is copper,
nickel, stainless steel, phosphor bronze, Inconel or a
conductive resin composition.
4. An electrical connection structure according to claim

1, wherein
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The first connecting nenber has a plurality of the 10 -
pads arranged in a two-dinensional grid-like array and
the second connecting nmenber has a plurality of the
conductive projections arrangad in a two-di nensi ona
grid-like array corresponding to the array of the

pads. 7. An electrical connection structure according

to cl aﬁhﬁ smhl W@H?ﬁth% sontleri Ve propecsechipasthan

600. 8. An electrica
il & % @i ACC ﬁl

ordlng to claim 1, wherein 20
tthe cdhdwﬂncﬁxxnaﬂemmmmmbtfo@rsﬁtwmtuﬁeCBOSSrSQﬁgl@b claim
ag h@v%top than at the base. 9. An electrica

n %M structure according to claim 1, wherein:

the sagandsOIMestd PEuFENESE £O0APFESESE 2 ﬂf‘)b@?bghﬁl 82 slit-
substrate having the sane structure as th ex

ém&ﬁrﬁﬁiﬂﬁﬁ Qhﬂp¢1rst connecting menber, and the
ndu r ' f
o AL RALER Pahite Gt S S SRR B35 RAThE 58 craim
Jlnﬁeneajaccordlng to claim 30 1 wherein the flrst
conne er further ris ducti ve
pr O] eg %Wr%n"eorb‘?‘e%%’c‘w ﬂ%@’ ?1% ‘?IEﬂ‘FBf‘élty of the
P ratrandeld fﬂ‘é”ﬁ%&ldfﬁﬁnéiﬁﬂﬁ¥t¢9ﬂdsiiHétHfgag and the
according to claimi VW St , Wherein a bunp

eﬁ%ﬁ%@@nrseqfdr%dnwb%é@d%mlfu:fmlelwr@f the conductlve
%‘é’#ﬂ tda? tfh?b cﬂl o S04 hn#:fﬁ E?Qe array
on, or e o e

second connecti
maﬁﬂ§8gqnﬂaneio the array of the pads.

7. An electrical connection structure according to claim
1, wherein

| the conductive projection has a rising angle of 65° to
160°.
8. An electrical connection structure according to claim
1, wherein

the conductive projection is greater in cross section

at the top than at the base.
9. An electrical connection structure according to claim
1, wherein

the second connecting member comprises a flexible
substrate having the same structure as the flexible
substrate of the first connecting member, and the
conductive projection is formed on one or each side of the
flexible substrate,
10. An electrical connection structure according to claim
1, wherein .

the first connecting member further comprises a
conductive projection on one or each side of the flexible
substrate. |

11. An electrical connection structure according to claim
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5to the side with the conductive projection forned
on. 12. An electrical connection structure according
to claim 1, wherein the second connecting nenbers
conprises the sane flexible sdbstrate as the first
connecting nenber, and the 10 conductive projection

is forned, on each of the flexible substrates

cins? BE¥+Hg the first and second connecting nenbers,

on theaSBQﬁ%OQPgéEESQEO%Eh?o§§g8 Wit Bhkhe RRd o f QRS rst
on, where the pad and the conductive projéction are
caehneot ingdnanbe heopppspher goot heheifkexillihe the pad formed

USRS R T g —
stibsthateide with the conductive projection formed on.
12. An electrical connection structure according to claim
1, wherein

the second connecting members comprises the same
flexible substrate as the first connecting member, and the
conductive projection is formed on each of the flexible
substratés constituting the first and second connecting
members, on the side opposite to the side with the pad
formed on, where the pad and the conductive projection are
each located at the periphery of the flexible substrate,
leaving an area for mounting a semiconductor device in the

center of the flexible substrate.



