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1 DESCRI PTI ON ELECTRI CAL CONNECTI ON STRUCTURE 5
Technical Field This invention relates to an

el ectrical connection structure, nore specifically,
an electrical connection strugture forned 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 RESERAFIOND det ached from
each other, repeatedly. Background Art Recently, in
respect of a variety of electric and 15 electronic
appPRCARDSASE, COENBECTION BMRECZOREL hi ckness and wei ght
and multi-functionalization are progressing rapidly.
Particularly in the fields of cellular phones, |aptop
CPapLheLs1 figifal cameras and the Iike, a demand for
reduction in size and thickness as well as nulti 20
functi 8habi zavEBhiPs bedehRrhAgteeny Steehdichiesenngséd on

PEt?LSQEE%C ﬁggeegﬁggﬁ99%%l§9paﬁﬂt%&%%t@&%a&pEQQ%%%%ion
i ncorporating a | afge nunbéer - 6f “el ectric an
ekecticonre fompedehysaopavar bdusckneds ingnokemtbenrg which can

ircuit bgards, where t tri d el ectroni .
B BRI IntBaPaBIrE BEScPERLFIEarFy ConAdardd Fod which

eacthoRthehe AoMakbLElMgOheRBhRedscabe eatkk@ddodnd @etached
such connection. For exanple, as a nethod for

stFPBRceerbuftNAg- arepeAt88hduct or device onto a
circuit board, an ACF 30 connection nethod is known,
i n which an ani sotropic conductive filmis disposed
bBagkgnopadsAvt a circuit board and pads of a

' d devij d . th he whol e i '
o hot CBFEAELKg has BBRArhgOFo%el BELPLearly o Ebmhaa 2o

theeetronit bpprdadndethersanceanduchosideyi €Bickness and
weight and multi-functiconalization 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
becards, where the electric and electronic components need
to be electrically connected to éach other.

A variety of methods are carried out for such
connection.

For example, as a method for surface-mounting a
semiconductor device conto a circuit becard, 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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There are al so known a nethod in which a sem conduct or
device with sol der-bunps forned at pads is placed on a
circuit board such that the sol der-bunps are | ocated

on pads of the circuit board, and the whole is
subjected to a 5 reflow process; and a flip-chip

met hod which is a variant of this nethod. There is
aTkera aeehQMSbnkthchapaaghoﬂ an wbhughed cemicewakuctor

are w_re-bonded.t.o _pads of i rcuit

CRELbR Sy PRCS b8 PBUREE BrfehC Uk palBoiS: ALY on a
conpect t ngowedksuandthneetaecenneet-bgmpenbekr located on
connect ed it cannot be detached. Thus, when s

cPRE%i T cbhBofiAFuiheBAS o BBCT EPFal Qlﬁuéstéu Jected to a

desk9h,ChaBEESQE 8RAE, @QﬂﬁeéhhpgmgﬁﬁgﬁrwﬁQ%%Slkoab%arlant
replaced due to a failure replacenent of such

c@chhLScmﬁﬁbﬂ@nt %he@%nh%c@lﬁ@ aerpehodsinswheel) pads of a
ChELheh coBRenf eRo ER L BEAALRCE CRABANGR & ikt

0 be 'scrappe er al
I boatdier words, in these connection nethods repalr of

each conpone S ve ifficul.t. In

connec@?gn h%ﬁe Pﬁgxﬁgﬁcﬁeﬂgﬁﬁggn p§8§Cl§& gkRaggtus tor
nabhR¥edi he #8rm), 0OEn80onaBdat Benhecghthgohmetiber is connected,
connection structure can be reduced to 100 pm or | ess.

A+th@@@ﬁoth@eAeﬁtééhﬁéet|%%uﬁet%%%ntﬁﬁger%}aFP%E|90mponent
CQQé&ébUBeBethéfgegh'aﬂe'Eo?ﬁeQQE1%B A8 ngRNBSC KRR

structure and ace-savi ng, connecti on structure
foonnchSngamembambaeEsssuohbehaepd@nﬁdcﬁmentO a failure,

reli b|||t is.low e gurrent t, .
LFPROBREREYE 86 PHEBLERECHAY ERAPOSHBrCRY spafideging member
hi ghvefhuai fEheutennecinon stenchhee e nethebycbhponents
ACF connection nethod is enough for practical use jn
c%ﬁ@uhﬁrorﬁaardté?ygbaﬂen@eevg§ @ﬁﬁoG@hbﬁhPEﬁ%&méﬁ gfter all.

sl be30-cypr8nt £hopa-38d WHASE +YSRAIRERVHEONFRBA IS of each
not hard, but cannot serve for general uses including

i nduponeat iseseryl diffécedhnection net hod usi ng the

[gfagglprgﬁesﬁgFlgohﬁgc E%%hmg%hm%entggngitc% %%E%%@%dpads

can be narrowed to 40 pm 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 level is high. Thus, 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 um 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 banded are not very high

i n mechani cal strength and vulnerable to externa

forces. Further, wre-bonding 5 connection structure
i§hUﬂfemhbtitpinf6Dr@n&ﬁphei@om@@@ﬁﬂ@ﬁEdstrM@ﬁUWéiler in the
f&‘"EdeXglng ELLR=GRL B MRLRAA or or%l gf'%W WS Wires are
i N"Tréspec ace saving, Sthce e wires ar
bbndaddtaréhﬁoOUVérgehmﬁha1ﬁomﬁte@nd@mnomembngkm amﬁ

of hesegionnection ne&hods connect |

10.
f BFhi & per ArmhenfXEBARRAELt £BACERd d%uﬁngﬁrl%%Fe bo“glng

repghbtt 98nokt raceqpBeski Ag rapebat ike. ol kh@mpllef connection
repair or change of a «circuit is attenpted forcibly,

i strestprs farperdakynghandlivcebppi Agthle eirr &liiet reflow
PﬁEéﬁéé Yifif r %Q%QEkVoFngéﬁe'%a%lﬁgnnéﬁh% UL res are

an e frica connect rén “bet ween
coopdaénts hefonneddbyoﬁeahmnunabﬂycomp@agmmg mal e
and fepmnl e con eﬁbors Thi s nectin
a

£o be Tt SeRettannohe: sERBACEr oM Bathotgy nepite Tt IRy hemvers

repeat gdb¥rmdhene abenaettiahl ¥ndsead, nber aaxemphep@tition of
FFC connector structure in which, into femal e

cBNAREPBFE1iDG ABAREEHOBN aFeFFReFt bbarePRhraOFowhange of a
”@i?c&?@nﬁst9£§e$8£€8dfokb58%@selknréshQWsaEna%r%%@l% and

a flexible substrate are diréttly inserted: a pair
conheppbrgsthectiureuih phrthallynbe t@ﬁaﬂéyeonnectors

mount ed, on_a.circuit bo rd n r.mal

ronnect BPEersfathhpBareE PREPRS Y g iR i3shoft, gl¥sE rical
acéhﬁatbienSHbsbéahecampoﬁehted;saﬁdraeﬂlbygmedhaanbauly
connector structure which is a variant of the_ pair

contRetBy BetbcelfelamalPnCRANERTPRE - cohMbRt FhPYS

t@éﬂh@é%§ng°&eﬂ§é§saﬂg Hemakeacanneghar geakenakr #288dcach
inagrid array. 30 Use of such connector

s@t@%ruréeha@taﬁladvdﬂm@@% ap@atacteably onsed epbpr . example an
SP?@'é&ﬁﬁé&yorSEQ?SC£GEQCQHpQH§QE§ #h€c female connectors

mounted on a circuit board in a row, male connectors formed
iikewise in a row at an end of a flexible substrate are
directly inserted; a pair connector structure in which,
into 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 connectcor structure which is a variant cf 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 compeonent 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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det achably connected, even if sone conponent goes out
of order, it can be detached and replaced with a new
conmponent. However, since the male and femal e
connectors formng 4 such conmector structure,
particularly the female connectors are normally
fabricated fromnetal sheets using dies, the
p§§§hb'rcpm¢c@brprs¢dmmtmgef,i e el cer Jad f eitet efemale

h I T ;oA .
CORFBLLS i NSRS IA, W ol wsing
cdmaectth@ pelssuttilne yi @ftmnbdnmnhgnﬁwm5nmakatﬂmﬁ ﬁ&male

exa in the FFC connect or stru ure he__hei g
Rtk R o B BTy rier Shif ik ed merphe, 9t s
gq&atéfdlf3§cmlﬁlmwﬂﬂ@duaél%HéMﬁﬂlqﬂﬂﬂbﬁﬂﬂHélconnectlon
termnals is 10 0.3 mmor so, and the connecting

t 6EFFENS Cale Ahigngeanastor mowumtwite end. When the
”U"berfgg RiASRECONRS 40 Qe PRAlRl o, 1T LAl

circuit design Pinérease and act ua Inserting an
pbkliphg- olit theeannens ilvec erie uditifriec ulst .ndamalhey gaimm or

COPIEFLEL SHECHYLE LR Bk e BRI s 1.

MONBMHM pirt 68,1 and. ThRMcRhne@t iNgt helgh ddle camneatidigyed in
termnals can be arranged in two rows, when the nunber
oft rBWnétb€€8n€§dﬁo @Fe@rEB?ePumP?ﬁ1P5tPéﬂ§ BRcemesuff or

d@%bgrﬂerl | Kewi $6 £l BRseR3e ARd At YRls i gl?lsqrﬁdewasaéﬂdand actual
pdl I'i ng- 6ut 20 operations becone dlffICU t. Also the

céseestipgodudi pylling-cotnepraed liomer deseme The fgionlt.

grid array,copnector structur njhc! yde ,
|ncreagéd¥n%n€3 *ot P l’éands(%srusmx%'d #%- Nlight of the

spaceeeaVbngstrNEanwblhe niotrmiag 1@i f1f.i3C wint dﬂ)gﬂﬁﬁﬂﬁi and the

the pitch to | ess n 25 2 mMm an is a
dPFFE@HWtPFECLeaﬁcQ gh@“h@ugﬁ? ofA?ﬁbouaenﬁ EtFSH“eCtlng

SEEH%&HEQStQahe§§ bhaandem jRURtRerowshe weRst trf dldber of

pin grid array type connector structure is high,
wWAiLBE hEREBES ©Reczdppiregatiron léMmithits ossr gét Wlequgt design

g%@ﬁé@hseuﬁﬁérease 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
ccnnection 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.

Disclozsure 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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30 Disclosure of the Invention The primary object of

this invention is to provide an electrical connection

structure, in which a connection is fornmed by

det achably connecting a pair of connecting 5 nenbers,

and which has a height of 0.5 mmor less. In order to
memgsitisev @ nchevhalsdv draghjedigiglte ¢f ésentmmigwelgsdn

Pr gyl des;an &l e"ér{i'e“«fé t%?é‘%‘%%’é&é’” %ﬁéé‘&} U fé’f sent
form ng an electtical connec 1'on betWeeh @ First
inveonnect ipxpE dear «al tar secbnebrooanetdn ngt necbere for
the first connecting nenber, conprising a flexible .
Foriligt ARt ¢ BT P B T S Tt F e et 131 npSapecting
menRAStarRNe L tdath adi dprommebon, at | east one side
of the insulating film a conductive circuit_pattern

corfienddudty connafii iy MOS0 IPTiMRI 4 helpatbla
suﬂéyf%HHPégﬂéi{é¥H§“£tfqé§¥ﬂhé'EhsﬁiH Sﬁifﬂ,tg%aleast one
ulating filmat a p wi T hin

i ns anar position t he pad,
conag ta vermglad djpemtad eorf arineldeaxt sonpd agiete politheninsulating
wthin the pad and conmunicating w th. the ,
£418h GUGIPTHBI G ihd Sedona Ranrect i neNSers ke TP from

thea rdandufctinee pakh @ ajreciugm-Hordregh e d@t tH 2asdh oties
side of the second _ connecting nenber. and el ectrijcal

thickarss &f vilth W bfdudd viel 1 gt (PR erRPT or iy within

theit @que Rld A dnhe 1seRNd HANNEGRANY o TS andPes@i Nt ion

_the electrical connection is forned in a manner such
witfiar thzQ pase agehdireimure qatolet twidih dfhe Hehrerahole,

co ctj ro s ..] ed. i . -

Enat Rl TR e s, | ol 4P Sk i Folve
progeettiume fiorntee qpadit Hevedi ihgrtdhes pbd @nd-hdeseqmd i on

of the insulatin i l.munder the pad, along the .
corger it A (R 1 Lo RIEla ke b ot grpnduct ive
cire@itthlac?etrhe parkkd siiyessetd o aHdesseducidmecting

projection due to elastic force of the pad and

menoggul #MSFE T | m bent. The present invention al so
pr%%%d%ﬁed%%ﬂygﬁEggﬁﬁéction is formed in a manner such that

the conductive projecticon of the second connecting member is
inserted in the through-hcle of the first connecting member,
through the small aperture in the pad, bending the pad and the
pertion of the insulating film under the pad, along the
direction of insertion of the conductive projection, so that
the pad is pressed onto the conductive projection due to
elastic force of the pad and insulating film bent.

The present invention also provides, as preferred
structures,

an electrical connection structure wherein the first
connecting member has a plurality of the above-mentioned 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



structures, an electrical connection structure wherein
the first 30 connecting nenber has a plurality of the
above-nmentioned pads, arranged in a grid-Ilike array,
and the second connecting nenber has a plurality of
t he above-nenti oned conductive projections, arranged
thei nraagr iod- [tibkee p&dsay corresponding to 5a the array of
t henpaﬁ t?:ricglle%tornlnceaclt 1Con q*T rVH’ICtIlglq'l "ﬂ?é ef{]rst
t h&"f connectt ng er conpri ses
COD@Q@@UQ@IW&m@E@]E@MUM@ﬂ3cdmmﬂﬁﬂbSNB(BthHCEEKﬁ]pWQEEEﬁlon
t he above-nentioned flexible substrate; an electrica
connection structure wherein a bunp electrode is
fornmed on the side of the first connecting 5 nenber
opposite to the side with the pad fornmed on, or on the
side of the second connecting nenber opposite to the
side with the conductive projection fornmed on; and an
el ectrical connection structure wherein the second
connecting nenbers conprises a flexible substrate
having 10 the sanme structure of the flexible
substrate of the first connecting nenber, and the
above-nentioned conductive projection is fornmed on
each of the flexible substrates constituting the
first and second connecting nmenbers, on the side
opposite to the side with the pad formed on, where 15
the pad and the conductive projection are each | ocated
at the periphery of the flexible substrate, |eaving
an area for nopunting a sem conductor device in the
center of the flexible substrate. 20 Bri ef
Description of the Drawings [FIG 1] A partia
per spective view showi ng an exanple A of a first
connecti ng nenber for constructing an electrica
connection structure according to the present
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invention. 25 [FIG 2] A cross-sectional view al ong

line Il-11 of FIG 1. [FIG 3] A partial perspective

vi ew showi ng an exanple B of a second connecting

menber for constructing an elegctrical connection

structure according to the present 30 invention. [FIG

4] A cross-sectional view showi ng another exanple of

therrsed ovel eonnett faghnehderoB. thel eposp-mentioned flexible
cl i onal view showi ng anot her exanple of the
é%%%dég%%nectlng menber B. 7 [FIG 6] A

Cross- amcél@@ar1uabmcshOM£ngoansthactexanwhereﬁnthebump

second connectin nber B. [FI.G 7] cross-sectio

e CRSTr oS FOEERTOR phe Sndg) ol FRecoRRnEehngRting
Shdsd HIr pp6s O i g tRet Bedpr fsent the paveRbiredd bhl Gor on
8] A cross-sectional view show ng an exanple Al of

thee f$id¢ ebnhleet FAgOREnBEPNEFFRiTY Hpmpaer opposite to the
C I t
cLoge- SECh 1 opa caﬁ&ﬁ%gpgggggfg§%?§?g?kg;ﬁ@d eh;thRq

first connecting ne
cross $@c¢l©mar1&&bm¢ehoaﬂhgoansexanpueeAQheQﬁinhéhe second

first connecti nmember. [FIG _1 A.cross-se na
e T e SR T B RS 6t 2 hboi PLE uRSEkpPRghaving
memdesamé FEGrudlhird 6foBBesetekopakt ¥ubwrshow bg ahe first
exanple A5 15 of the first connecting, nemer.

FI G.
1§ﬁn¢@%t%%gvm%mb§ﬁomﬁﬁa Eheeiaﬁﬁﬁemﬁﬁgéoﬁﬁﬁ COPEP@FIVE

Cfe P@nVi§“ﬁ§P@$ﬁnSna@QEHGBfe%ﬁ@DE@eQEbEEesuBQQrates
[FI 15] l'an vi ew show ng anot her exanpl e of

zmmult@ﬂ@ 16¢ Alpshnanidescshodi ﬁgnaﬁ%xaﬁpm@m@ﬁr& on
Eﬁ%Fgﬁde 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.

Brief Description of the Drawings

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

[FIG. 2] A cross-sectional view along line II-II cof
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 ancther
example 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 17] A plan view showi ng anot her exanple of the
pad. [FIG 18] A plan view show ng anot her exanpl e of
the 25 pad. [FIG 19] A plan view show ng anot her
exanple of the pad. [FIG 20] 7A cross-sectional view
showi ng an exanple Bl of the second connecting
menber. 30 [FIG 21] A cross-sectional view show n
exanpl e FBZ. 6 Pheroscone ctemiedt mg%n@mmq ARt gfw

e e et Png hber P P FATR 20 0t i on

vi ew si®WGng 7dn Aexawsise sB4 td onefl thieevs edandireprateciianple of
CRABLECBE 6L CRESEEORE SorHedtingg RABE %V% A thgspresent

Aiekessisacti onal view showi ng a connector
structure (1) i ncluding an el ectrical connectlon
st ruct UFEG - C8ac o FdioR§ 56 ttHE NFrle FafW SARHND AT [Plagple A

28F Angraphsshownng 2 ihgl a2 bet ween cont act
resi stance of the connection structure and the nunber

of ti MESGLh&t ancm@@@rﬁuengmﬁ@lpmuam@mlr@mtample Az
|g 1 h%erforne% % = b%haph showi ng a rel ation

beFmee t5RMe SRS strgb ure oldlng force and the

nunber [@fGLi me§ At habstsheeddtsenalng iand gpithviimg-soutexample A,
operatlon is perforned. [FIG 28] A graph show ng a

t Bp5r8l &ﬁﬁﬁg@OBPe€5ﬁP§CFem?§ resi stance of the

connectF@R St YCHULE KePIs el 13 a 1eRMIWORIRAL i an example A,
tenperature 120C. [FIG 29] A cross-sectional Vview

shéw-hg £i§§ﬁn@@D@ﬁctéﬂgu@ﬁ@bQIQZ) i ncl uding an
el ectrigal, ﬁ‘eﬁt 90 SLLUCEYTR 2 1C AP HRE i @ xample As

present |nven
of the first connecting 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. 16] A plan view showing an example of the pad.

[FIG. 17] A plan view showing another example of the
rad.

[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-sectional 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—sectioconal view showing an example Bj
of the second connecting member.

[FIG. 23] A cross-sectional view showing an example B,
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20 [FIG 30] A cross-sectional view showing a
connector structure (3) including an electrica
connection structure C according to the present
invention. [FIG 31] A cross-segctional view showi ng a
connector structure (4) including an electrica
connection structure 25 C according to the present

i o et ¢ ove i GoBr¢cini g ovemberti onal vi ew showi ng a

connectofe SEIICKULE, () LBELY Qsmgv@gyegﬁs&ahga%n example Bs

connection’s cture accor res
imﬂemm¢omecéﬁaCboﬁﬁécﬁuﬁgomSmbect|onal V|eM/shomAng an

exanple of a filmcable structure including
oot [E0F - canhabt PERES SEPCELOPE LR L oFUPRGME ) AoConnector

p@@ﬁ@%%ut@V@ﬂI|9ﬂclﬁ§iﬁh 34] efc6tPS8aseebhaBak i¥heWtructure
showi ng an exanple of a structure including an

é?e@@@@%@}n%ohﬁe%h¢oﬁrgﬁﬁﬂétEﬁ@enhééﬁrdlng to the
presengFiave%él %gaPLF£§%w§§% é 959§§1§ﬁcbbgﬂégnvb%ﬁkact

showi ng anot ructure 1 ncluding an
et©£i$t£m¢e0@ﬁn9heloqnnettuohuséraetordlagdtbheheumber of
present i nventi on. |G 36], A ss-sectional , view,

LT noimbr s Reekbhisy oror AL PREFERE PRERRAIRE 45
gb&etsif@d. connection structure according to the

pr esent |nvent|on [FIG 37] A cross-sectional view

showi nbF & e&&hpﬁeg6$phaSFP@%PBI@ FELeF1PRYBRLEPRRUYI t

hgaﬁﬂeéﬁigﬁly£§u¢9ﬁ£@dhagdﬂng EBEEErbﬁéltﬁ@nﬁﬁﬁbb?noé.tlmes

structure according to the present 10 invention
3ghatA thostrsectinpakndi pwt shodgiragtanpexanpbe of pgrformed.

L

connec resen

| rwenit omce [ Ghd9% oAnecossnsectionakevkeptshaweng an
exanple of 15 a filmcircuit _bgard used for

cCOMEL FURTE MY ?ﬁet§@@%R%HPr%aE% d%'strycture of FIG
?ﬁ- [FlExc 4029 ReEspESLENEL YHAW SHOW;NghBR i RY¥aAPEBnAk ctor
e

structure (2) including an electrical connection structure
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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second connecting nmenber. [FIG 41] A perspective view
showi ng anot her exanple 20 of the second connecting
menber. [FIG 42] A cross-sectional view show ng an

exanple of a structure using an electrical connection
structure according to the present invention. 25 Best

Mode of Carrying out the Invention First, a basic form

of an dlfFEé&t il Pcmmﬁsm:tismaﬂctweéﬂ athoW dihgerether

t ente iy c

SRS Sl S ARt ) dPhervhTeal coppection
prsegentt ury eddooliirgy consthrel gl dnyt a].If‘J’EEISttl@m)nneCtl ng

menber for f a flexible suhstrate, .of whic

et AL T W s SR B 1t g Thdlher
C%@%&mﬁ@ﬁkﬁ@%@stﬁﬂdﬁﬁﬁﬂ‘ﬂﬁhlddﬁhd|aﬂ|eI§cfﬂ£&aﬂuc@ﬂﬁbctlon
a second connecting mnmenber B, of which an exarrpl eis

s IRV GRS GBS r GBS tﬁ) tfs%ébﬁqﬁi% 1NNt H@erting a
conduct|ipi@; prj e?%hr oug ééleon econd, CHMEeEId " example

menber Blntoa 51%e 4 of the " first
C@mfému’mgerrmdden—,&ayﬁre calrem:ru clmalo:brﬂtema:‘@me including
structure faor Cross- sectollonal ruct ur e

CShEw iGT |d(§““7e“’ﬁﬁ’é‘f s‘ithUoli%eac‘ﬁ% "z{lesp Lesent

sQn&@dta@an.l exi bl e substrate, and conprl ses a
flexible andthininsulatin ~film1, at |east one
(three [iFFGRl 38 1)A paEPSET ngl éfl%t%?c?ﬁlr% an example

| gcatti ek on p%%@ca?ed%ﬂr%cq:fuﬂé"'%rfdldﬁlr?g 10, conduct § vy
circuit pattern intended as a signal” line, forned

oForhe csiige |sa;ro:fctm@ s ratiiney d |thel s nlgﬂ‘t@tion

?l %egfrrpegﬁﬂ pad” 2, t%rséaurng% %Sl%% orsnegutrkfou hexample

t ke ftllimcldimltofodahei s aStdmg:d‘ndtmu]ctJaig apd &maacked
position within each Sfad , and a small aperture 5

f BAfTEd 98t S& IS 9dsitthi%n >Swi thin the pad 2,
communifgatd.ng oy tzh dhe gdrtaugh-hidle ¢hd@hthg an example of t

second connecting member.

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

[FIG. 42] A cross-sectional view showing an example
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

of

of

he

of
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smal l er in planar size than the through-hole 4. In the
exanple shown in FIGS. 1 and 2, the pad 2 partly

over hangs the through-hole 4. 20 For the insulating

film1l, which is a base nenber{ffjor the first

connecting nmenber A, a filmof resin such as

pol yi m de, polyester, liquid-crystal polynmer, or
pebypetiffidcaléthdry Ketsor t(IPEEK) conduvitivwg assopodon 7 of the
conposi te boar BT .resi bstrate ar .the I|k C
pedans. EoBP Rl rer g i Goch OR Rlatlicions (e Mthe
he&iiglat: @bn&@ct&h@pmmmmﬁh:Gﬁhn@ﬁélemest&uehurepnmbdtion

desirable that the insulating filmbe as thin as
PELSIBRETSaPEougR T EHBIE & & RIRUIRESE IS o eteture

meehan gal Fst.ength. Regarding comercially avail able
insulating filnms and the |ike of the 30 types

nentloﬁéé dhavd, QQQ@Qﬁqﬂﬁﬁﬂmqmﬁ%mﬁb§§|%;$9?Q§#ﬁﬁd flexible
?)S%l}attgsma?ltdl n{gn:ll@ %bt a'ﬂ%ﬁ( %bea%q{cpmﬂlq{ e.r.%’sulatlng
cas d in

o extrus ove-Tenti one
résilm tlo at tleiacknese dfth:lr@sepmmrF]]Gassl )carde uSednddrat a

e _insul atj ilm1l. 11 s .desi at the
A5 TR A%l i Sheal el O f1,
caad@@ttuwby candueltaglaitticnn %irdﬁﬁdcb%:b laateirgnd N 1ine,
this electrical connection structure A a conductive
codREBEE 6 thet wdéld tife ofnd heormeetiatd Neerfbers § saccording to

fgr %Qerﬁlﬁe@a?ﬁ@te Clios :LH‘ME)‘H%J.t %Wcﬂﬂdﬁ? the rim of

projection 7 o second con nectlng menmver B
|ﬂ@@ht@ddlﬁboath@rtmg@u@@dhowef®qmﬁd ﬂhﬂqnghtﬂhe;ﬁhickness

pad 2 nt al rectlon of _insertion .of.
cré' Bshatebdt hebdon a7 & prelaa ran b M in cacn
cpaduct i ved Br ejmaatli @@e?:tdﬂ:% 50 fidraegcesid |ae@ﬂe5;na131q&;s1tion
t he Bad 2 requires 10 conductivity as an |nd|spensab

qUiaihey &R &%%w&wwgtém Gy Wfedifmaughynole 4 and

netahsesuch %&a%%&p%&zen%%%%athéﬂéﬂﬂﬁdﬁﬁiﬁﬂﬁﬁﬂ4 In the
phosphor bronze and | nconel (trademark), and a

cendtiptievehoesi Ancdiledsi tli @mdnit/h téen duact iy @ggduderoverhangs
d%ﬁge%ﬁ%gugﬂ—%%ﬁ qare good exanpl es of the materi al
0 hi's ’

For the insulating film 1, which is a base member for
the first connecting member A, a film of resin such as
polyimide, polyester, liquid-crystal polymer, or polyether
ether keton (PEEK), a thin glass epoxy composite bocard, 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 pm.
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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15 type. Al though the pad does not need to have a
particular thickness, the pad is, desirably, not very
thick, in order to produce alsufficient elasticity.
The upper limt for thickness of the pad should be
100 mor so. The pad fornmed 20 of a copper coating

It figr seg ipplgieattiheg, enirekkl2 fie mads negPpya material having

bot%p%g%%ﬁftcr&q’m 3 Gpnductd ve J yerAscoc{E'édﬂ 6‘%% | ?1?? /in this

such copper at ng an
el etharsiircall e:,ormemctaam stithatt was 6y, everprwiudit ave m@hﬁmBlon

of 0. m_or_ so, a sufficien
bet SRRy ST YD T 1TPEHE cohdiET Such
thalte Ripen /Bh%h@ﬁthdd’tt@v@ plr CRITtion Pr asiticete ased@bd chSnnectlng
For exanple, a filmwth a copper coating on one si d

memoe Ip B g ddiS B S4bpiic ¢ h AU HEgIRhYA ahitet dvehing jche

pad' %‘ih%'h%ugy%dt % G SWIALE e [E-LOPRY SOUANG {418 of the
copper coating Is renoved, |eaving the portions

condncdrided pre j3¢ thignm Hes m%@m@@mm@mnmt
tter s Th far by yi r
proﬁ%cﬁzlo rom Lhe%gzi d’é:soﬁrbeossaltmp o theﬂﬁpg ﬂ% p@f'c? 2 requires
cont:]l‘mrdllig?hthzola%s ah arrmnfs@fare;iahmthtﬁlmfy tdred i ovi @b ires
Last after a mask is aeglled exposi ng t hat

elaﬁ&ﬁﬁl&'ﬁf of SP&LAHF L5ad 1 afSiiA ch T Gl FORRSEr kel

Sta%.l?lqléls@ ke dear, Mfhoskho CURRM zd adeMueshdly @ddudighrkP, and
forma small aperture 5 connunlcatln? with the

a COmPRGEH-IFolre s4.n By mEsysi tiiaty Wiptto g e IRiiRs
h | H]g] .
dis légsgeglfo?fugﬁsg% c?%tset? c:anaét}gm&!elgucedf ngggr]g%tgce ea?f. this

tythe second connecting nmember B is, as descri bed Iater
ctric Iectr nj c co onent nted Ci r,cui
st g

el EReaddd | e (1 rﬁaertlr%ular

thlE|k@es%) t(h@n(ﬂié@t 116 Wéﬂil&@bl% Bcfﬂ)r\fﬁdj athiatle, SideoBger to
and an 10 conductive circuit pattern 8 intended as a

ProgiugRar 15Ut 1 Ciediimed asrt tHd Yoi deF e BRRST di gt & of &F
tm@%g@,@ Red pat Lol sth%ul%orﬂé NUAHSIY SXtend fmammacheormea

conducti ve pr Oj ection
of a copper coating formed by plating, a nickel film formed by

spattering, or a conductive layer consisting of a combination
of such copper coating and nickel film is desirable, since in
that case, even with a thickness of 0.05 um 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 applving photolithography and
etching technigues 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 from the side opposite to the
pads 2, 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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The pattern of array of the conductive projections 7

is the sane as that of the through-holes 4 of the

first 15 connecting nmenber A shown in FIG 1. The
conductive projection 7 is smahber than the

t hrough-hole 4 of the first connecting nenber A and
greater than the small aperture 5, in cross-sectional
sicpepefhe scarguwotedy dy itrabuintg pata erarse & mmalbe aperture 5

provi ded inside t.h cond 20 connecting nenber B i.n a

bGP B S ALY AetBad 6 BERGT plovt ded 6y CREPTNINg

spirbaee s8agoft eldhe iseeendweonrec idngnieiibestclBnd hend plasma

second connecting nmenber B .is a counterpart of the

f PEER1RGAN&EE G SPerbedus tighy GGt e xathiRe F§HYTRBP great

23eghrcuit board of a conmon rigid type, a

sem conduct or nodul e or device which can vary in

type, Gheassersor coewiesd inadimgyiceyr devisce asy dgfrctibed later,
[.C ry; e nd_c Lng. r

Ba s B SRt e AR TP o WP Re "o T RETRPH Yy 01 FEURE boara

comnedk g kepnbexd Aas3@tTHeasecame carmeet iing FEhbEF) B

i's produced b% forntngt t&f aboyve- nentione QﬁdeC ive

pFB’FSBFit&Pf? HPd S5 1G8t dr HHEE S oY &8¢ SFHKUCH FHht Y

Cbaduttherr diguit! eltiieGrelseGtietde P eNeNtgnalhe ine,

conductive projections can be fornmed, for exanple 13

by c&psHy Phg themedaieploat iaggdididde & of slafafgined pattern to
S 1 0 oyl t er ﬁyﬁfggﬁ' 7
sgkﬁgggﬁgpﬁgkéegggggéfQ%%h%E%%ﬁggﬁheﬁﬁeﬁﬁﬂ, t eree%?n )
deposi Thegpatterductfi we rmpt erfi ahe aorchodde yramtr taoctions 7
form projections _of a determned shape., 5 .
ALEorRE FoBFy 3 Fa5o Rauctivs PSR dapfpdhe first

f ebABE clBY ngapphperd 2Apahibhal iet ¢higng 1t.0 ahthiekduayere

of a conductive material deposited on the surface of

t RECIEEEAANC InAECETAg L efeifber BheAtevaiehy %Stafd the
byrps ¢f ERRE WS hRIr@mWelre AbARG NG 1A e thiaue Lambe

used for the conductive projections. Further,

aperture 5, in cross-sectional size. The conductive
circuit patterns 8 may be provided inside the second
connecting member B in a buried state, instead of being
provided on the surface 6a of the second ccnnecting 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 wvary 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 preojections onto a
determined surface of such printed circuit board or
electric-electronic component.

The conductive projections can be formed, for example
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the conductive projections can be forned at necessary
pl aces by perform ng screen-printing onto the surface
of the second connecting nmember using a conductive
paste. The conductive projections can be fornmed not
only on the 15 conductive circuit patterns 8 forned
by eppﬂ.brensur:balme%&leitmne ors@dmr@émr@mnm@ai@ﬁdérvegy to
$9 in_vias or the ik Far ,
randy' pf cE g nlR® eRBob Bl K Eheh e R 1 S
conﬁbextbbemembst:r at,etcl@nremlysm@oalttmng msnsdraiuatgwfa lmaterial
a base nenber, a conductive projection 7 9}
on FBPﬁ@dP%tﬁotﬁr SP&Bt PEPIRCELO8Rd Gt iy e&erréfmecgaﬁ B

Altgrﬁﬁﬁﬁegl9n EH% c@h@%&t&b@ep@@gddﬂﬁﬁﬂHTdéﬁfﬂé“ﬂbrmed by

insulating film1, to the side 6a. This structure has
appélﬂlaévﬁﬁtf&gélt BachiRg @@n@u@ﬂl\?—‘é‘ lewgre&h én cPIbBIGRD ©

mat%gléﬁedggﬁgggeﬁo%%e%%' o% @%%zﬁécd 'Bﬁﬁﬁg%tlng

chanic Strength own in FIG 5, also In a
memberudt ure such that a conductlve projection 7 is

dat ad ternlned QSi ti on_on,  a .conducti
C|$g§efnsgey§ i 7 g S&RC bﬁpgfl CETETh S g%npn?ﬁ%%fng
tecBRigosukan me fiden Ifa@s @@aé@nmmeve phadjactéouer| afurther,
6c is further provided, the conductlve prg;ectlon 7 30
thecaﬁnﬁa%laﬁ PAED &5 @ % CRENIDEIT C&TEh Gt N 9EFaSrdry, RAaces

%Q?%@rhﬁnglgbr@enag anﬂnbh%n&éﬁ%ﬂa:éﬁﬁ¥%5¥“$f the second
onnecting nmenber a conductive projection 7 14

conﬁectredqt @e@b@Fe@lSlmoﬂl a?@mdméirl-vl&ay@ﬁt@ rcuit of a
L lc% %r%r Ie%tt% %lllll lbe qﬁc{rq\etoo A é}lfy on the

sur ace ernns
condantbeeobhabued pbmt@m®6r8tdo&mmstmmcth@(aunﬁanﬁ 6a of the

connecti on structu es rd|n tO the res t
seCPRPe FPNBRCLLRE B &Eu%\, %bl?t ofort %g‘se]cjdﬁe For

exaﬁ%@@ecbbnghﬁ%ﬂbﬁh @I@reéln%%%hﬁiﬂénééddﬁﬂ connecting member
t roug hol es 4 just belom1the pads 2 of the first
e

B igoAnééerallensnbeirAter eop@atisigldy a8 thrdedieitlafing film as
a bﬁg%\é\ﬂregl ekl Gy Lo %%%t&l%ngﬂ%h \6%113(?1 pirQia%CtHé”}formed to

i At o the throu through t
project from a conductive circuit pattern 8 formed on the

other side 6b, 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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smal|l aperture 5 in the pad 2. In this process, the

portion of the pad which overhangs the through-hole 4

i s expanded and bent, the ingulating filmis also

bent sinultaneously with the pad 2, and due to their

resiliency, the overhanging portion of 15 the pad 2 is
formeeismm@ca; rfrbat @rpmfmaml@‘yetmezﬂcmtcﬁ/ea multi-layer

RrojectiQn 7. equent C I
i o R ety ey .ﬁlg%%eaconﬁﬁ?ﬁvée%permost
1ay|@|roj eticl enimilaanc fifleetpach?, beanxbﬁarnereaj.or e

el ectrically connectin t e first connect.

menmber A
and ™t & 9§&c divd ot cg ﬁ?‘?%ecc rfctitures

acoﬁr@h%@mtdﬂﬁﬂéﬂﬁﬂéégﬁﬂrﬁﬂﬁéﬂtﬁbdxﬂﬂhéﬂddﬁﬁuéﬂi&é“ﬁr03ectlons
pattern on one of the connecti ngE' menbers i s
t

7 oefr ARSnisSeCenc ¢ame Griner meamRic r@grmelrﬁfeqrt%rldu% the
thr%'ih -nlh et r4' ﬁ@stc%%fl%% ol ?J&éﬁté” hel My o d rb&t}‘?ectlng

ctrical necti on struct 25 portion of
membla:a B, rstesmtelozteilng nmenber A conprising a small
rture ad 2 nd a.thr h--ho un ns_as
gﬁaﬁeguepé: & ROCYEs Yhdicat eﬁ |enaé| rié %ﬂl‘fe
proﬁﬁ%t@.@ﬁdUCbe\fﬁtr@rt@seqtdt@’l theoft Hitmnggeamice chnnacidugh the
nmenber B functions as a nale term nal Bo. 30 Since
smaylfle APEHAFEE &n 18t i@ B¢ G- s Forthd RFRSSRmithg portion

of 0Bt RGH Retween e PRE ZreonstidudH b itde f1 anded and
termnal Ac of the first connecting nenber A and the

bengendhet |1\m@u|dra¢11ém ifgrdm 7 sofaliste bﬁéﬁomr@dmmﬁquﬁgly with the
nb 5 St.ruct
2 BIoh e eEs o5, W IR U S 2 S porcgon of
theapayl £rdm phesse@bmﬂutoc@nmeidm prerthiem Bf Athd hICS’lduCtlve
2 returns from the bent state to the

ProgFELi R Tohe CORSRAI L b 8 S T (PR S
strifetereal, e3@dthalcatihe fcﬂmle%ttﬁfgﬂtm@ A d B igf® éction

reusable state. In the electrical connection structure

7 apgcshgi gt . e ﬁm@gﬁpn%@mqt@ﬂcawmﬁmnq@:lng the
flrs@CE%ﬂ%%cEq%grﬂe %H.ﬁ C%@q§HH3@éHnéJ¥ing member B

connecti on, esl ra at t
is constructed. A SLgnal transmltted 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 cconnection 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 Bj.

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

7 of the second connecting member B,
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10 female termnal AO of the first connecting nenber A

and the nmale termnal Bo of the second connecting

menber B be forned as follows: First, in the case of

a female termnal AO of a firsts connecting nenber Al

shown in FIG 8, a pad 2 is forned on 15 one side |la

of an insulating film1l, and a small aperture 5 in the
pa&dne2 cmﬁdleesttimro@ﬂrmmiterm thenas thre dlmas gpminaed by pulling
S e. t fo drgiml e t

cg%%ect |rlrjfg1]: % %aescec,&%lgshom I'n GPF% n%onﬁﬁ:ﬁk?% %%%J? ure
5ddmnéaluquMEMbdmﬁnedAmnthne siice,| ahef panl 2 returns from

ul ng f|In1 is smaller, than a through-hol e
LR B siras i e Rt Rl (e o e
| R 1tke icasey ff ademledern nd AQofeide ffditdle terminal Ag
connectin nenber A3 shown in FIG 10, a pad 2 is

f GOMEF 1P alasFeniratie dttidreside | b of an insul ating
film1ranga ei'@!ﬂrl%%ef L ast?%l[@éigfb hé’é@of’fdlng to

have the sane size. |n the case mal e ter m nal

A@h@f e efsiemgt 1mmmtec;m,ngLrnErmr Avb showease RIIG ndliability
pad 2 i.s .farne so on the other S|de | b. 0

"B B dtiit ARSI Ae D L S el shat the

arf@rda(l\&erte&indel%leaféhoﬁathby f@we.r cennklraughmeale 42 and the
In the case of a fenale termnal A3 of a first
cﬁﬁrlr@cttleﬁ@lﬁ’é“ﬁb@w 85 SRABWASFRDA| Gonl??c%&&s mEmb?raiBebe

fotymdag @ tHha yprer side la and | ower side | b of an
insulating 16 film1, and the pads 2, 2 are

el ect r iFgalsity donndet edsef orf cexfamsle Bemriprakiduef a first

I t urface-4a of
TR bR R 5, 1B BULEAERG0001 ¢ Bad 2rp sommed o
salel s iajgeritauros 'éraridustdleaﬁlhfgomnhdl e a4r1d1aa/esmatﬂe1 sgpeerture 5

si,.ze. .5 Among the first connect.in mbers of the
S B e REPDde (e B B TS e hAVE RS Sk planar
eaglpsl, de of an insulating film1, such as the

connecting nenbers A3, A4, has an advant age
Tn the case of a female terminal Ay of a first

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

In the case of a female terminal A; of a first
connecting member A, shown in FIG. 11, a pad 2 is formed
also on the other side 1lb of an insulating fiim 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 As 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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that the female termnnal AO has an increased
elasticity. In respect of the conductivity of the
connection formed, the type 16 having a through-hole
with a wall surface plated with a corrosion-resistant
preci ous netal, such as the connecting mnmenber A5, is
filgupgerieod thiee peidend, shape ofleder sl ly apomeseed, for

exafmo”ée% 1 1he . Rad Zmel SN et G eﬁ%é %afﬁhfaéﬁffé%érqa of
bdt “can bHe any shape:?H%t al
a tlhmsae:rgtm—mm@‘ 4 hefdmmiuo:ty el qaray leeds aril at oonst i Tt i sgall

the mal e term nal rlbed | ater. For exanp] e,
P e G P A 4 OUHE den RSB TS i
di amRingf thkaritthe tdyrah-ihel Qné}ﬂ}:ﬁagrssr@ﬂwt}i@ ddre-bdentioned

a cross- shaped slit as shown in FIG 14, an aperture
LYPRGr médheoft YR (ragidmsi wattiash ©ofota Qakﬁfhoﬁkﬁférﬁ%ga%njd]%ﬂlatlng

rgss p I n apertuyre
fll&'q 5%%% EQE§ |ﬁ§?ﬁ5§n%$ﬂ; roun én?ﬁg gﬁg ghfadvantage

thathmae-Wwwaﬂattaxmiﬂaimﬂm haEl 6n 1@cr&asedpedﬁamac1ty. In
f Ha pl ur Yy .of slits radiating fr
resginter fas B omnanr ity ¢ e Fotiealarhibied Jbe tvee
havihowa ithrdugh-Golk8 wialh aperdllr esuffacseiiid hetiesitiken
pl anar shape as shown in FIG 19, or the |ike. Anbng
CorFﬁél§ﬁmqe%ﬂiﬁ¥UﬁégﬁﬂiQW%f%HEVe ﬁ%ﬁ#}dﬁ%de§ﬁ§9ne??ﬁng

mem%é§ngleslghguggkgogype apertures shown in FIGS. 14 and
have an advant age that when the conductive

pr Ejh@cpl@mar ohagive 30 tdec e ldomrenttiure rfenfsermesl jn the
pad ?Slﬁ Loty Toul tionque é%‘éﬁtpa@teﬁﬁh%{ cﬁ}g tpa ., can be any

pe ap Stire AT &
shapeeiﬁad aﬂﬂ@w@hehamnﬁﬂﬁnumbqndﬁeﬂﬁe(ﬁnndeﬂnve prOJectlon 7

ai nt Thi s _pr oduces ect 0
confRUrailnl the malt, Bt TORGEEr DR 134T -ondoressample,

thed s#@2d GRRARELION c%\fﬁrbéfwaerkdlﬂﬁﬁrdpéiﬁr@y%amwgnput
operations are repeated. By increasing the nunber of

diagpites dhagy tasgithyg i hHe Qe havrtom & thy & cross-
snaf RIS BB L e 9 DR S At
combunghiéon wdr @asetind opening and a cross-shaped slit as
shown in FIG. 15, an aperture formed of a combination of 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-menticned 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 , so that the
pad is pressed onto the conductive projection, with certainty.

This produces a connection with an increased
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The shape of the conductive projection 7 constituting

the nmale termnal Bo of the second connecting nenber

Bis not restricted to a pai¥icular one, but can be

any shape that 10 ensures conductive contact with the

pad 2 when the conductive projection is inserted in
reltitpd ifldiad et exarichatt iAol taf, tdnd fenseres onngeed ngoneadeEOn

evety WHln %’&as!@ét% cg.{ rb%o?m%ltﬂé’ Sol %;?&? @I‘%? o%’& g}gepeated.

columar proje I SI ng ‘ang
By riglcatdasd rip ttHee riiBolsur fcaﬁ:esBBtsasozshmwamglirEq G;he’o the

ection with obt u rising angle (0O
2 R S e G T P ROT e PFes & S¥eater
lerRedesialirgremt.erid n thaned eral hant ¢ hef cohdFomsecshéMnNcan be
in FIG 22, a col umar projection greater at the top

funthes Hnaueas5ske as shown in FIG 23, a columar
pr%h;%ftéh%lebez%ﬂw{ﬁé’%ddbﬂkee @c@:?or?h@V\é‘oxhé‘tﬂ&mg the

, ke.  Anmong the conductive projections of
ma ltehd egyoverliméht pdnéde syp;e@d deaneotduct impabsrojBedts gret
i reater ro se e
re%ﬂ ! hcaesdz t%sucr?artjt%uglsego n‘?’hggd‘gonneck%g aﬁ)zenbgle?g @;at
enddde BrortAstalvadaitage ittt thenn2d 2 neest edhé ncdhductive
female term nal AO of, the first connect]

PTRE et i e TG Rt ot aneit e .%%@an\glo ?%qngfsgt&%’ First

cor@fedthed e A ef.m nal AO so that the conductive
proj ection does not easily cone off. In formng the

pr ¢jcec Exea ligke tth?atcorﬁiuthéfecm%bomrb%za ¢elumnar
prol\&%%ﬁ_%nr anlg L0 ﬁestu%dgeatl{od B ”&6 %% el 8,00 142 “&% the

n the range of 160. Is deSirable t
surtflaeeoter ald sﬁmmghtlmfFJIGme Zib,nohjmmceectpx@]l emit!mnm 7olmtfuse

t.he above ntlone types sured fromthe
ri S 200 6 BB 70 SRS Gredns A heTTAGHOT & e
coltdan wA@ hma tﬁ%&ie@tﬁﬂ%}ﬁé@ﬁ:e&" ojrecdiORetd NsEidedhd) dhBumn as
femal e term nal AD of the first connecting nenber A

showgn 1aiflI G-0 4fec Farficainma catakac ke ;ﬁt"c?azt%lf éffau fthe top

thatno ahe 3Rl 'bcafs%‘:ta%r '§1’136MFH qf%dlb nt?j t I'? @cﬁﬂ.\ ect:Lon
| owers the connection re i ty 0] connectl on

nargomeck ume 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 A; of the first connecting
member A, the conductive projection anchors itself tc the pad
2 of the female terminal Ay so that the conductive projection
dees not easily come off. 1In forming the projecticon like that
of the connecting member B;, it 1s desirable to set the rising
angle (0) 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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Meanwhile, if the height is too great, it does not

neet the purpose of reducing the height of the

connection structure C. Thus, the height should be
restricted to a maxi nrumof 107800 gm or so. The
cross-sectional shape of the conductive projections 7

of the above-nentioned types is not restricted to a
paegisswiear fome thg ssarfdaws dorbexdhple athardater. If the

r . ul.ar ,, triangul ol yqgonal i r.cul ar_or. 5

[ B e T A W0 R Bl e dion

t Hasecardudin e eprigimedld aerhisldldes eferhieh&ipad 2onnecting
Thus, i orderahﬁeensure abrasi on resistance, i [

t |
JBETRE] & CRAt Tatitle TbMRRIARE ] ey Cig Bad 2 or fail
| easbet RatSWia6G@ rd0 t hatatfe Podrda i oad e atdvely lowers

hard nmetal or alloy. Specifically, copper, nickel,

g6hg, cpanesdiiom nedddibihitwidl dheorcaredtiian cdrrbeture C.

u rt.her, tive j.ect.i on

fgl‘ré%élgﬁa}tepﬁl altfi Etg]%a%‘%g#}&c&rse toO?),r (Bfrge(r:aﬂ'egaﬁp eéjsree%?tn,meet the
wetirpofser ogx argplue imicc kdle, hgalght plfatiheumorte athiceh s ructure

pal | agi um silver in, solder or the.like, and _then

G dentis obs Fhaokhr puglidahs Fesffantsn 508 maRThum of
congughi ve eeating material containing carbon, iron or

the like is also effective for increasing

rel i abi'PPt Frops ERe té o i@ smrfodime IR Picdnare
ap-aggene st 0f o dt%%ﬁ%ho%de%!@mo%e@ ne MBS

termnals Bo (conductive projections 7) 1S not

r esstiréceedt ¢oa ap@eatritdyivdre romee Forut exaanples, fwherextdwele
fi nnect.in nber A.has fenmal e .ternm nals .AD
AP R s A e n gD g . PSSy SRt o
sehendigennecti ng nenber B has male termnals Bo 19
arranged in . a tmo-dinensionalfgrid-like array

cor r esPBRTI AGSEETehd &Pr & ot oMid o &PeMd Nedr dionak e

ABonbiley 168N pien a2 1 cronneqtiiey R ¢hd MU NITARRY in
connection poinfs Cin a small planar space. This is
advdatageogssumer abpastioof resgvishgnce, it is desirable that

the conductive projection 7, or at least the surface
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 alsc effective for increasing reliability.

In the connecting member, the planar arrangement of
female terminals Ap 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 A; arranged in a two-dimensional grid-like array

and the second connecting member B has male terminals By
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5 the space for the connection portion. For exanple,

if female termnals AO of dianmeter 60 mare arranged

in a two-di nensional array cloghsisting of 100 rows and

100 colums with a pitch 200 pm a connection portion

i ncl udi ng 10000 connection points Cin a planer space
arrahged wm albwe-2omemrséanabe orécmdd keBy rsdi fOpnTe Sasding to

the399¥§ d8§CEhQngeR5g§ QRAGGHISNG, EHS% éyafgrﬁesond
conned ng nenber an construc?fn ectrica
connenneohlpnrstbucﬁucéudlagcma@wn@om@ethexuwexxmnts C in a

I nvention, electrig-electroni c apparatuses vario
Sma#ﬂn@? %B %

hBAT1 5085 be ThySauea v ant Bt B et £ saving

thebeba¥el Rodetakl conhd)t@onnget-ernost.r uct ure FIG. 25
shows an exanpl e of a connector structure
|nEPHd?ﬁ@mﬁﬂéet#ﬁcﬁ?mééﬁnééFﬂéﬁaéﬁrﬁ@tﬂ?e@lémﬁEEBrépnﬁm are

arr%ﬂgéaelnpae%@BLdaagﬁe&bg§1a§r%%gwgoh@l@a§ng of2Q 00 rows and

connector structure el ectrica
100conhemnBonstht RUPLGEES 2C0aka., f er pednBy tiinge pOitg on

Q du t pr gLion t er m_nal 7 far
inc ROSHS' ¥AooRESLRELh oDy, GRSkt STl By U De 20 o
X ZGemﬁrﬁhﬁeﬁeafbaMedLnto ferale termnals AO of a first

connecting nenber A, each forne 25 t hrough-.hol e
a B&dmaﬂa%§l§ﬁaFPeaﬁBPFﬁrQesﬁ6ﬂ%§9a§&F§t CORTETT 9 Tember

A aRBOLEEbhaNschABLEihEr HehBks BOhnd cohstirar@tiely GnlS mMm
and height 0.15 mmare arranged in a grid- like array

elegbnsrali AgNBLCEipBWSLAHET RO ECHl BRSO AINGh t8 FitcPregent

i MR B L 20050l COMBELR PR e U Ofcon
cannog pnddusadl| Zpést viéd bk expteteedibelom iwhideltadrls

1 tocbe | o gated n tthe center of each pad, are forned
(1) ¢ oCPBEFa8Tt EMEHEPEFMi nal s AO arranged in the sane

ZOFIQrig5|bK@WQFQQYeQSmbm@ egnducbnve ] etlri@itsireA (1)
pin connector structure including 60 connectjon
lnc%vﬁ&eauﬁé§6€¢lﬁa#néanB§CFﬁ@§eSﬁﬁwétvéﬁﬁnEa@§096déﬁ@ to the

preggﬁﬁl?n%@ﬁghaﬁlgsAghown in FIG. 7.

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

For example, conductive projections (male terminals Bg) 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 0.125 mm, pads of diameter 0.25 mm, and
small apertures of diameter 0.1 mm, which are to be located in
the center of each pad, are formed to provide female terminals

Ao arranged in the same
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neasures 6.0 mmin length, 4.0 rmin width and 0.3 mm
in 5 height, and therefore occupies an area 24 nmm 2
and a volune 7.2 mm 3. Al thad0gh this connector
structure (1) is a narrowpitch nulti-pin structure,
it was confirmed in actual connecting work that the
grifderidl ke tagridhals AG arhduet e eTe e hbdRs Bo Rafl1pin

cofS AR anlly. JUR IS 405 e e el panc

fonitadaddy rohesral madlet andrmmuglaamrfsu Bods fmaéeabbemﬁna&e A

carrie t snpot.hl ranc
me X3 (g S (HCARTHg arr UFT | T DR es af | 37 edn
heiglhRg easy. thlé:é\ﬁﬁrwbd@pidr@ 4f NdFedn 34 z2@nOfarl a volume 7.2
sconventional 60-pin connector structure in which male
and femal e connectors are nechanically engaged is 3.5

MMAQMe 1R G NGt n e AR Qft S i e W Of hy &g rlaiﬁ%v@f itch
so in height, and therefore occupies an area 73.

mu Ldrichpe v s Uras T3 e5, rivh 3va 0CoNsf oiteat 11 o tbvel arp@twreectlnq
worl1Se0MNee! Qs rUGULe (D). Maxhgchengl ECLEARha1s B, can
pr eésen

connection s FUC ures accor 1 ng t
be Iarl\i@ﬁelcbnaeadjllgws aﬁttbdﬂhatl nﬁmtmm atnﬁrrmiﬁléisflgB(pUEn be

rati,ons, achieves reduction jn height
Smoé’ r dP SRR tlﬁbt%tﬁl r%‘-’ijz% t(ﬁrri”I'Féajc?)rﬁ%nt igtgching and

de tGIMIeE] VpeSHIUGY Q@b 12b ) & acdd LMe$ out smoothly,
space-savi ng. The connector structure (1) was

withighite ared @ dr arsst- f dlepatalihtdhgl 19RE Fitg atnd | Byl bing-out
opetrlgﬁb%?lnv% ionstyugture C. (a) Influence of the
(0]

er tines t t an inserting and pulling-out
opeéeatniviri lies e orimeighunu poire e anft aa:tccrresarsttmrwl 0f0-130n
t he connetrF n structyr.e To the con ct r structure

conPthOéh ] qrﬁbjﬁh qlqﬂ} &H} %ctors are

medhepeaiady wWhefeach 3.i1978um ar b 2l mrtjtﬁc,t IZN mm or so in
poi nts, the contact resistance of the connection

widdhy gedurle Wad Tmess dredie ighG, 2O HARI eI cxefpies an area
73 .Where shheacontagl HrasSkstamce shown is an average for
the 13

As clear from the above, the connector structure (1)
having the electrical connection structures C according to the
present inventicn 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, upcon 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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connection points. 5 As clear fromFI G 26, the
contact resistance is very small, specifically 0.05 Q
or below. Even after the inserting and pulling-out
operation was repeated 200 tinmes, the contact
resi stance showed little increase, and good
conductivity was maintained. 10 (b) Influence of the
nupieecofoni pesnthat thhecbnserti mgsiandnpel biftngheutconnection
operation is_perforned, u connection _holdin org¢

EE Rt En el oPegbMEe s 1y 2 rEh R oh o eyt Fhere
pthé i AgnOLEL OPEE akt @Ncwashbrpeakedn wherageedol theel3
force 15 required for disassenbling a connection
(coMmection Retdffg force) was neasured. FIG 27 shows

the regyl ticdf 18N riEOME!l Gind7cohb8ceORBEGLGRCe is very
hol ding force first decreased to sone degree while

t#real heespengf andl lpull Phglowtr dsdicat.i oRveasafépeates
SeXSéP%%%???éa252%1%ﬁ§38ﬁ9t§§89Q§18Eagkg’régggtgénﬁobotimes,

change rnserting an
ptiké | agnbatt opes attancrashorpdal édrléhiuacretse¢aanbegood

said. that the connection,structure has high

rePrABFF YY1 YaP sPehBEghPeEhat the decrease in

copnecth prubetdi By tBe honeerobgsetvRdsathhhethBi ihakrting
stage is a stabilization process in which the female

e bl i ekl ePpEebhen iFt PedfpsnedehuBPReFonpeytion

ﬁ%§idi9§ gyplyating the heat resistance of the
connectton structure 30 The connector structure (1)

was kepe the ancenectonnehtucbhiréentper atbeeih88€Ctinhennd

takﬁ .out to neaSU{e the contact,  resistance of tge £

o ﬂ RY oA St PR %9“Tﬂ%sr8§8??t?§'sﬁgﬁﬁerneEF&. 28, torcee
i Fedberédr i of dass ebahbdin§ehweenneent aat (cbaskestanaeholding
and keeping tine. 22 As clear fromFI G 28, even
AFPEFE} he2 e ohpaseppd. FIG. 27 shows the result.

As clear from FIG. 27, the connection holding force
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 cbserved at the initial stage is a stabilization
process in which the female and male terminals become
fitted to each other.

(c) 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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structure was kept in the environnment of tenperature

120C for 100 hours, the contact resistance of the
connection structure showed little change. Thus, the
connector 5 structure (1) proved thermally stable. As
clear fromthe above test results, the connection
structure C according to the present invention is

smal | P cd@ﬂuadttmeéﬂéiam@e esteowsa fitidnt |Bhe norreasetom

caont ac r esi st eve wth ther titiagn of t o
RSP EHG R AT G R g T eaTTE 15 TisAdgre 120°C
sttakl ,00amduras mn%WCdﬁﬂddﬂNﬂdéﬂStéﬁdé dﬁaﬁﬂﬁwwbnnectlon
anot her connector_ structure (2). In the connector
s?FﬁEFGPée(EﬁowgdbééGﬁd- e GRS - ng ThigmbéP eBORIRCLOT

C%‘E@H%ttb‘f% RA9) @GVl thdraldBd, Qe other 15 side

6b, in additionto the projections 7 formed on the '
si de 6&s icdeaged roand hel ebaviecdlesdomesutliton sthaictanresction

Cst?%?:%hql ng ta%cton: rge%%ntthleng)eggsle%% ?Lrn%enocr m%d bs}/ small in
inserting the ¢C i VE proj ecti‘ons on eac
i pbatthe ﬁ:etq:alseantcer mshals AQtafl ecacit rafa dena rf |dcsdtact

connecti ng nenbers A, 2 In thls connector structure
(B2 1EhaNS 80 GG SrEe iy B findtionsi e bing and

MBLe1t ¥iBe ol @HReSR: onf! Cﬁs %%i%\mya%q;téﬂﬁre CIMEHL high
structure (3). In the connector structure (3)

ekedipbéalityonnection structures C according to the
presengrinvent ipn.ar %no%'éfrd comhdd JNSEING, Lhe oy |

conductlve projections two second connecti ng
nmenber $nBthet conhe cftemalse ruertmineal (¥ AOaﬂSamuﬂdfqdﬁnectlng

connecti r.om above el ow th
f "FEP<Co né’gggbgoﬁé%&wﬁ prfloée‘%foélﬁo fg%%'t 0“ the other
cenAeckd shrughitecndko t3@ Pieje@iestor iﬁdﬂﬂfédﬂcﬁl the

is a variant of the _connector structure (3)

(4)
HELEe fRe fir ¥6c6onABEt FAGCHEHSEL ACMMSETILoNSs Sigustures C
fepabegtget bnkﬁépg§%sen%l%gv%%tiggw%r%ngkﬂ%kd by, anertlng

connect or “structur connector structure
i sheopstiducteseuprnjermoons 7 on each side into the female

terminals Ap of each of 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 Ay ¢f 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 variant 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



23 flexible substrates which are variants of the
first connecting nenber A Specifically, two first
connecting nenbers A are each provided with
conductive projections on thesgide |a with pads
formed on, and electrical connection 5 structures C
according to the present invention are formed by

i flertime tshd ot i wiel ¢ o} et Yonsarrt of ofache of it hie

t j . C ' me r int.o the f I )
L PSR, TR ALY L 19,] ST, connecting
desimahie At &3 reange giher e ontict coredpe o] eetp of$edtions on

and the female termnals_ Ao o each first copnecting ,
R 0% ol By SRR i 2Hche DORdERS et oinect ion
5 prejre@dons € atdhe denad adermdadst AQvaht 85l e formed
| engthwi se as well as w dthw se, since the connection

st IC T ol rArBF et RirPertiered’ 16f each of the
CRRRLG;I QR rc%rfr@?ﬂefntg}/melnﬁaél_lke I@q_%/ﬁ d&fé:rfé}%jle terminals A
connector structures, it Is desirable for

spdcéhsavitihigt.o arrange the through-holes (and pads)
constituyting female L%Lnina s .of .the first connecting

& & St FAHE 1 g%

menber TA G Sa G- I}
10 centduidteeprojceidtdrm 07 tdel serotreonnacd imchamenber of

B intended as a counterpart, in the corresponding

gFPEN itRe stacoane cdilnde M iMedudd 4479 Fmy Spdeethat

0¢eUPIRddREtiRR RlBEldHiChls conpeetimn s nd 1 B 42 B A,

great degree. The above-described connector structures
c@ntsanzs edileagddmilsed 2 sf ore ldx afplvd diyhwisrsyaldiynce the

' f first L A formmed of
FHekr B s e et Patt oty R S AR s S

15 showsean iexamplld abfi 1d tfii.l m cabl e structure i ncl uding
el ectri_cal . conpection structures C according to

the pré8eft'Si AYENE 6 S o O §Oﬂq%t€a¥blsér§tcrtd’cftelﬁig,ita is
pHé%@Ebee(Ea&e%Pb&ef%bein%3kcp%rE%%§% RN QH ARG h-holes
menbers A Slong | exi bl e _ .

(and pads) constituting female terminals of the first
connecting member A, in 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 AO fornmed in a
determned array and with conductive projections 7
formed on a side la 24 in thé sane array are used.
Specifically, a cable consisting of the

. longitudinally connected flexible substrates is forned

in gpe gedet |aﬁrgatyh@r@onm§x§hve9pm@f@@taldn§ (3retable consisting

first £
of FAETHERG B 1P Bl ek SUERI I JHRa b 0 T Formed
by ““bﬁin@h&h@bﬁoﬁmmtngfeelpemjremonscowm@.tumrmmals By) of

structures ccording to.the nt_ i nvent,i on
one; i e S GRS Tra e PR SH Ao it e T St Tl o Of
anocshelrl £iFais cohlfectaklee nembear,y dtiremand ddedddl e st @ical
whol e.  When sone connecti ng nenber breaks it is

COnpgssiipPe Sité UL ESSe C1 G e Watsl & DyEh PFESET iy gHeton -
conpeghiQn shuct 4hes ne @%&n%% e R LKen structure is

connecting menbér, manually, at once, and connecting
Smaélnewauﬁme(tﬂlﬁng:a@éﬁoerS Aeciny plhace atmierfé@‘Xlk(J@ & lerwhole.

Whegtsrég) ! ¥JO§1§1 %V\%%Egeﬁle'r:nlb%ﬂ_)%‘}:e% %WS L%n J,eg(%prggsel}:%ole %o restoere

ron|c corfponen
theinabmélbg dhee@eemwllm@nmma|dmmneﬁuuuﬂtﬂufnd£ures C formed

cor di to the present i nvention surface- nount ed
by gﬁ‘ E’ ?(%Eh CORGECT Wit Weﬂ@teéfr'm“l’?é’d‘acll Youidt PAtSSer rf’srlCF

conﬁ@&ﬁ&ﬂgoﬁ ActUchagectlibgt Rendlaruet ure fAfadd Ghedbor.
there is used a second 20 connecting nmenber B with,

(3)f oPtBRANPEETELIe s tBURFUEECt rodes 8 formed on t he
Si 99G6b39pgﬂ§h% ah0 tx'&?n 'd%fG% ‘@t%cct‘?ﬁ%u‘itd ich an

proj ections ormed y inserting the conductive
elept@peatlcnmp%nehtthecd@dom@ aﬂmmﬂaﬂmaﬂgquﬂﬂaatﬂbnrno
strthﬁ female_terninal s A0 ﬁ a flexibl.e 25 Ssubstrate face-

E6REEFPEUti RGCRTFIISL TCorREC PR ﬁ%rrt}é’r"eR 18 e@rsrlsélaﬁ ac
mou6eBgeshi ancstrbu@n:ur;@ara AGEOr diet@ rivd nidte AreSANt patterns

invention are forned, and by joining the sol der bunp

forgedcPPodesuBiarerhe second connecting nenber B to
landstfa QR rdcthieubt heards9, tﬁz%&gfﬁ%”f&'s%cmé &econd

refl ow process, the conponent inclu
conpketingcakmbenn8ecwiith, sttouceuwesy l€ iso lsierf doepnelmcdd.odes 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 inventicn are
formed, and by joining the solder bump electrodes 8 cf the
second connecting member B to lands %a on a circuit board 9,
for example by a reflow process, the component 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-dimensgpnal grid-like array,

the space occupied by the connection structures can

be much reduced. This produces enough space for

ciemplag tegmisadsade- aBuriel hgas dheocPhaugitivg Prpdgcgions 7
9, and.all r; nt 0 te C -
Wi 3t FE0E AR RUBrSHTREIEN G0 b auTn P S b ed by
detachabhectThus sthycusireg aahi ba audctuiteddseatr.d This

havi a different func%ion for the first connecting . .
nBEBERCRS EREUSTY FEEGFe "odn e TAEh ST (G TR HEing
168ndbf taeest rtunet beardFloG a3% showsi eI dferts to be
structure constructed using a first connecting nenber

ATPBRAEE, oFORPRFER] WILED SiissPrdws, art -pl Abe &f reheconnecting
SREARE LCRNAGCHLRY ~HBFRE. Br%s,':bgou%n?lé thhlﬁm}&it

structure, there is used a first nnecting nenber
wbbhrdf bavexgnpl digdkedentbimpcglient fodesh® ffamedd caymecting

the side.lb posite.to the side w th pads for on.
PR i R e A o e Ml
wit ifegenductinve iphnoj ections 7 formed on one side. By
insertin% 20Q the conductive projections 7 of the

"

secondféBnnéet PREYSneRpEFaBPILAL 61t Re Stemata ite GomSdicted

ARs9hot RerfikEst conaRBeShigngeBRben Ao fleeCid Galflexible
connection structures C "accordi ng to the pr esent

i BreAtrahcar énf plaed, cdndhehécoahndl eongecting member B of
sg&&ac§annunted on lands 9a on a circuit board 9, 25
using the sol der bunp electrodes 8. FIG 36 shows an
exanpl enothasssrtuatunecgonseructiaduswid b &l ris€ eonpecting

SHEGRSE, ToUTLEd YeingcleoLr Lol Comect L0 oy ey gormes
Sbﬁuﬁhéfgidénlb%ﬁgbﬁi%@_ s ¥sedsdsecanwietopdds3Gormed on. A
connecting nenber B. A first connecting nmenber Ais a
second ceonnecting member B is a flexible substrate with
conductive projections 7 formed on one side. By inserting
the conductive projections 7 of the second connecting
member B into the female terminals A; 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 %a on a circuilt 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 1C 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 1lb 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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flexible substrate with, for exanple sol der bunp

el ectrodes 8 forned on the side | b opposite to the

side with pads forned on, as in the case shown in

FIG 35. Already-described condgctive projections 7

for the 26 second connecting nenber B are forned on

one side of the IC chip 10, for exanple on |ands. By

i Asepnidngonness ingongibreinv@ grrs dettimsss on igne fie of the IC
f e.ter m nal f ot first,cor (e L A
e?gg r%@él%%%nﬁegﬁ'&% nsp%ﬂbEUreggcgggg%Fggﬁgﬁgggﬁhe
presenttiifree piriojecarienfsor/meachto amet: tfemadwoltedsinals Ay of

suFfa%e-nDunted on.lands 9a on a circuit _board 9, .

usPfig HtRE s GPEEFdRE &eg&eIIO@ES SOhF 1% ARG
tBerlctahicR ics adebaehal @ o TS prdinteXxarfra i ddieformed,
I C chip 10 goes out of order, it is 10 possible to

depschknpt whpder dgl 48 frcenmohing adewn Gasiisy dqidvialeti rouit
‘Q?EQr‘aC’@dU %'al)\fng;r R €Chi@NS bl Ce 1363 gn exanpl e

a nulfi- circuit board structure (three-|ayer
circui fnbthid srrEcGurg?) thendlCudimg delsectatiacdlable. Thus,

cannection.structures accardi to 15 .the present .

| RUBNETBHRE 1PN oG FiG e STaPedneCrtd &1 udihg Thrde 1¢ 18
f bbskibtenfectiefgcheibeasd Hegriddee isubstaates)ewAIC chip
Each connecting nenber A is provided with determ ned
cPF@HF?edeﬂFErﬁ§“ﬂ€?téﬁ& PEOIRGELSEIS- a fl exi bl e

ci rcui F1R0aRg. shBwd0hhe Skt Wre -SheWti k8 dM s reuit
connecting nenbers A (formng the upper two |l ayers)
haverdontiuscitveeprisheeei-dayer edgiruis] dowmdedln Wic. 37)
C?HEEE@E% Wt 2155 ull pattern G WA 'r%s”&eacdcording to
connec |n8 merber orm ng the 1owernos ayer does

nehe paeeeaandueknveopr.oj ections 7. 25 This structure

IS cons%ructed b¥Hstackin%pthe connect,i ng nenbers A

succesSMVEl 7 EBYCTHLEr £EnGONRE FUCSRGuESE FhdisEc ditdr 7
ofopachteagNREhbBE sMRADRL iA1knkRbstha thanalae terphnal s

AO of the connecting nmenber A bel ow,

connecting member is provided with determined circuit
patterns 1lc, and is in itself a flexible circuit board. In
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
cennecting members A successively by inserting the
conductive projection 7 of sach 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 beard produced
by mechanically stacking thin first connecting members A as
unit boards. Although the structure shown 1s a three-

layer structure, a multi-layer circuit board consisting of
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thereby formng electrical connection structures C 30

according to the present invention. This structure is

a nulti-layer circuit board pfoduced by nechanically

stacking thin first connecting nenbers A as unit

boards. Al though the structure shown is a three- |ayer
a GFFAfGureinkemat i 1lawges @mcmﬁtcmmu%@@%ym@a@ ing

sindfarA GLEA F’cforf}HefEbcf%I rggtméﬁé(éfé £ag, bee n%é’ﬁé%}“ ed by

stacking simlar connecting ne
suczersiwelty bdach mﬁiltstbcrmrdm¢¢ttir$q weminect | hg detachable.

mh det achabl t. d
R I e T

pos3 iAW Wi trdidafah Easiith fifew 3Ghshaysand, exagpl ¢. of
a stacked package structure including electrical

conréet i6h M alt BRI R lihgG 19 Pirereptstructure

1ndﬂﬁﬁ¥ﬂd‘EleéHbeéﬂréHHﬂEé%léh‘%%?ﬁéﬁﬁ%éﬁ’Guﬁéﬁbrdlng to the
flexible substrates 10 as shown in FIG )

Pregsad fhfﬁf@ﬂtyloreach flexible substrate i s an

in I | h
[ n??’u [ nslg%gcalllfde (fl dc?)or conc(efuccﬁ ver}g%l 0j ect llkg%és: SfJbStrates
as fstwowed iat EtJ]@a B ptfqrqcﬂ:d:a]l]e_,a,wqng:farf]aerzeanlf@rsubstrate is
nDuntln S nductor_device in th center
an ROATaaT g A 159 16 i ks g each” 1dcluding a
paddeta@@mdied:oﬁﬁnc&qW@wj devidgss Y isrmsad faca®ud etbhery

in the center le. The structure of FIG 38 is
ld,cdReivinet e Byreat £04 APUliad i euland@ey fdgstce in the

cen®@INgEt i NG MBIRALS) A 8% Sﬁ%  Adby Al Ge ?‘& Oﬁ%{h wrh,

a sem conductor device 11 sur ace- nnunte
detsgodessi wemicdnitiatser tdew) aehel Ic dred it ieec ooy edtedmsn the
cen%egfleeach flexible substrate Ainto the femal e

termnials AO of the flexible substrate A bel ow,

the“heb)étfrﬁm‘cmuﬁr@ eifeErg.cas icomesitittdd Ust WiesclGng
rd| 0 the present invention. In this structure,
1 e oo FHESTEEE s (T tafd K 35 REHRRIS gh a5 Shown in

FIGStB@Ct%%%hf%ﬁ%%d h%%m%dﬂﬁﬁdcﬁﬁ%¥ﬁ@v1é@“¥i §JF¥ace -mounted
structure as a whole is very thin. Further, by
on,aﬁpgﬁ@ﬁﬁgvpﬂg, by inserting 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 invention.

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 Ay as well as the male terminals (conductive
projections) 7 in a two-dimensicnal grid-like array, the space
occupied by the connection structures formed by the female and
male terminals can be reduced.

Further, even if a semiconductor device on some layer

goes out of order, it is possible to remove only the
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female termnals AO as well as the male term nals
(conductive projections) 7 in a two-di nensional
grid-1ike array, the space a@aecupied by the connection
structures fornmed by the female and 30 nmale term nal s
can be reduced. Further, even if a sem conductor
fletaivilee rbsomntd dyeritlyogse curolodn osaeiconducsor device
ssi bl e . t.0 renove. onl he 28 flexible substrate, A
SRR THETH ket SEM CoTRIETSr Helt Be = sUFf aceO DAL Ed
on el rdplsicevd tamidsharoNevs Subsisaded EbnedDishomBmber B
an. exanpl e of a second connecting nenber B for

fory AT %IATE T2 b SrREF 0P 1 T tEb T 06T GeRBrarfAgng to

thd @4 pesantidpovention. The connecting nenber B
conprises a flexible substrate as a base nenber, and

on TS i TB tHer ssfbep il ueeTRel s 0f eEtevhsle aulstrate as
A JAnaeH,d a.cfg:{i -1j ke array. r,
a gui des 12éaln,’ 12a a(%ld iﬁ%w%%l%%%gg’ui%%s@ﬁgg, (£12b 10
progreestprons dechrat athmarfgrod ooraeysidnlihe sidey6a. Férther,
first conngecti er_(nat own) jntended as a
oLl R o S o b AL L s WA (@S 12b, 120
ard @imvialesl JordrRd fidud heo@ldeadyn degsers bed g@mpner at
the | ocations corresponding to the conductive

pr &) iBnLIMAH Y iIRENIe TParihgnantrferine as a
codHdes Ol # 668 Vi Nth e GQ) YmRse QUi fesr anth o holbpWal s

col umar guides, forned at the surface |ocations
forgedy dgpdidi g ned dyheta s itid g chineamdel el tecthe clpcations

ti. truyctures are . constructed by fitting th .
SO LG UGS i G "E28, I A RGIT W 2Y ol g 710 Like
arr}g@d,dfé&dlf@gnaﬂ%fgﬁiﬁél?mm&ﬁiémgn@rﬁ}% ncEJILﬁi_irmﬁ f‘%i,ljades and
enal e ui des of, t he r st connectlng nme er |nte,n e
hollowy CO&%m%r garcesynf st fteddih g HotaF < oret 1 e

corFRRRnY iagRitkstchegach other, thereby inserting the
conducti ve pro'! ections 7 into the female term nals of

t hébei Ast EtliasF TeRde COPBRCTHIE St g si e of

I [ [ - | d t
con%%%#g:gte;cﬁg%@;ne%gcr ?}% %rﬂﬁ%o%%]t%arc%}ﬁ% 1%, e d oaﬁé]e}]ollow

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 projections 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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conductive projections to be snoothly aligned with the
female termnals. Particularly when the construction

of the electrical connection structures is carried

out automatically, 30 providinggsuch col umar guides

and hol | ow col umar guides to the connecting nenber B

is desirable. FIG 41 shows anot her exanple of the

ségonrd rconnednign g hememingiuc tilvies raorjreedtiiong rerdierariged in a
P g):\“clg gk\é\n tat%r% gu!i%e \ﬁfalcle %%‘ tJf13 .Scl'cl)rlru%l'rll%drl g;%llt 1% and hollow
cdndictive prOngtlong 7 arranged ina (grid-1ike

acbaymnif pludcesob ft heeC alonmaait iy Gesaard dpdwrown FIG. 40.
col utmar gui des of the connecting nenber shown in FIG

48. TLASKi FOPIEGHASE MR REntet SN ded Sagynterpart has a

CﬁB@&%&D%F&mﬁ@Sf@r5r%@eH%Wﬁ%0&%§% i deLGRIMI Ng thi s

guide wall 13. Also this guide wall” 13 functions as a

means Whisehthalksl ews deheraddniéetfivmg tiemserss tap M@ns which

al.i i.t.h : thly, ; Ny
otraafd, Sl o B SR uAT nelBRy e, PRSP Ui cacn other
okmaoshiyct whencapphiesitigna st ctecesd acenectstngcted.
menber ? forged of a filmcircuit board ﬁ@th a L
tapereg_goné cEPYESpAE; @5@”&&?7°Foﬁw§&ﬁﬂf(Hﬁ?fﬁQHerSlng a
aBdcanal EeHhkcheanUmbfbed B Fodnd Rifet Giinedidi mearnd board
or a ceramc substrate, for exanple) with a

t Hibhgh- haPereda congiichd ve waIo esttdoed wiftymegpon one side,
e € ~C d,2, .15 . r t
R N A T
t hesamticustibse rade, elfect exealplednmedti @n tstnougthheleCl4a
according to.the.present. invention_is.forned by th
CBRUUEDT Ve BI] BLEFER 7R AcEa™ A R N SEbEnare fapad 2-
2Qnhbekenghkenceaduatt val bhohbetpas 2, iandnishetidd mn the
circuit board _is detachable. By using such film
cFhearebpbarld d42a second connecting menber B and

sel ect tRgth@s ar¢aHRLeEPaALL, c8ccPirfifanentontnele ¥ structure
circuit board provided with a through
C according to the present invention is formed by the

conductive projection 7 placed in the through-hole 1l4a
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 constructed.

Industrial applicability

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

terminal. The female terminal is formed to a first
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25 hole, a variety of structures including an

el ectrical connection structure according to the
present invention can be constructed. Industria
applicability 30 The el ectricaBoconnection structure
according to the present invention is formed by
mechanically inserting, into an elastic female

t EPRNRSELINY B6AMSEt ifpeTmcojdctd o iorivek ikt alurkalceng £ilm,
Obnd GOPALLLRAY 14 +fiyRCt f%?qa% &1 nad £ o

feﬁale erninaF ﬁs Féfgggjgg a |fg$%%§fﬂ§34¥§n€?%¥%d of an
medbet ifomaegrdbla t Rhnsfl ekebkennastliani figrifedmpy amderting
a d stituting the femal.e termn i s fqrmed of an

oF B8 PERRBRLP N Pl R e e By L Tan have
| aseetungd hke geenduckipa «pF @jikct itoR: igHiet he-d emelether, by
term nal, can have 5 _a reduced height, conpared wth

t RE*PFPOPIalrthe FEFEREr LBPir@rSarigi i lilhes & @nale

L eephiaks sasnval kyas dife n®lopall @ Tdali%d W& ay, the planar
two-di nensional grid-like array, the planar space
oEkapredchyracpubyi apmylstir-pdunse roovpriesiongreising a

p hty. of -el i.cal_-C tiQn_structures can b

ek Y adncog e s ththrdy OLREE LA Ba, Mt SR R e much

t hedficedt tocanheéetengpaeabenviisigdet anhabeétidhysthBy first
utiIiziggpthismglectrical c ng ction structure, a

vEPTBEG L OPISIPUREEr &8, 985ER" 5 1R m cabl e structures,
extremetyus i By CRONEELOhgSEAYGt HIBS ¢ rAVLY T cdBnka¥ebn

circuit board structures with repl aceabl e conponents,
afiti'9FAEKkEd PatRAGELEt Phcplrastucan beushnser détadcadile
QLALMB ol eLeELREG! AOANEELINBLT UELWG LA nu1ti-
formng an "electrical connection befween a tirst

cbapect chgcnetbepaaddstauseoord ednheckpigceabiier components,
the . fiyst,cqgnnectin nber conprising a flexibl

SOid PhREEanRr FEPRY SCFRERFBRE"| RoBI BE| REPEIFHE e -

| east
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one conductive pad fornmed on at |east one side of the
insulating film a conductive circuit pattern
extending fromthe rimof the pad, and a through-hole
formed through 10 the thicknessiof the insulating film
at a planar position wthin the pad, and a snal
aperture fornmed at a pl anar osition within the pad
and communi cating with the tﬁﬁ%ﬁﬁﬁ hol e, the second

Connecﬁ'nﬂn”%ﬂ@@%rﬁ%@ﬁrE%ﬂ%%é%fﬁH“gggddﬁ?ré“%orcforming an

projection fo east one side of the secon
cehrettriirg lneobhae candne bedtweiegald \f icorinectretatiitty anember and
conductive circuit patte n formed inside or on the

s 8c3Ra O o RELF g e M58PS Mher ei n the el ectrica

connecthen flﬁsfcozzaseleheldn;lalgwam@fezs WehpAQ ithata thiexible
conductive projection of the second cqnnectin nmenber

i §UPR§ERTEd CPRPERE 1\ Sudh-eiditd Sofi nsivd afingt f1lm, at least

CBRBeELHAYCRERChbad! FLOHGR Lhe -3Mald, s%P%rntéJ rs% dd J& he
pad, and mechanically contacts the pad

effastlpcahgcdnect Rorosdugtticnee cagcoridi r}p@tit@m &xhergbing

1 the pad,is f ned of nater havi ng bpt
coﬁ ct|V|Fygaﬁ% %PasP|C|ty q%§51%01 foé%e&)through
COhBechuORnEBBUOEutheadaamdamgn@Ofdﬁm At %,pMaﬂam poa3dition

t he ter of. which the pad is forned is cop
ni¢kBED §%1§| HF‘sta&deé‘l Smﬁﬂr&sﬁ‘ﬂ?@rrtb‘rrc?nzf@”ﬁeﬁ’c@ﬁela srlagar

cppdyet bMewhiesil €aapPeat Lok c%mmﬁ%l@a%QEg Galth the through-
connection structure according to claim I, wherein 32

thelsmal | aperture is smaller in cross section than
the COEHHCEEESngr %ﬁf\‘eic%ﬁng mef{\%e‘?:' %%Gr{piﬁ%'in%"%”%%%iq‘?f&tive
structure accordi ng , wherern
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 cof 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 tc 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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5 the small aperture has a circul ar, polygonal or

slit- like planar shape. 6. An electrical connection
structure according to claim 1, wherein The first
connecti ng nmenber has a plural gey of the 10 pads

arranged in a two-dinensional grid-like array and the
second connecting nenber has a plurality of the _
conducttitge smirldj eé@srons cariramged gy dn woreh sedrdloren than
ggbg-bi%% anray Soespuding to the array of the

pads. 7HORR el'ectridal” connection structure accor di ng
to.cl arm el®sctriwhér eiomnidue iconduotiominy geoirdimdaso claim
a risbgg_angle of 65 to 1600. 8. An electrica

conn&PFTSA St ruct ure according to claim 1, wherein 20

the coRGKCMAE 1P E@8eIreN Has ¢F ealeiulidy CasiSygatdl O slit-
at the top than at the base. 9. An electrica
coAfécPilénadt BhéPsre according to claim 1, wherein

tge segond ceRRgcLiiNG JIBIRG SOMRHIRES & A& ‘g 2D claim
substrate having the sane structure as the flexible
subswhatreiof the first connecting nenber, and the
conduct.ve projection is _fornmed aon.aone or_-each .side of

t he fltré;‘?i glléfslguﬁ:éjtnpaetce.mfo.me&h e élc T iacé;ilucranLanC 'Ootﬁ the

spadet dire adgead dnng twoclddim®dnsi®nkl Wheardiin Reheafddstand the
connecting nenber further conprises a_ conductive

pPEFERE GRTHR CEAEToMeBRER fode S0P IHE 1Tk he conductive

spbstkateonkl arMinglectin Galweorne s UstiH€ i ke array
according to claim33 1, wherein a bunp el ectrode is
f gewse spenohadsitge tofe weali oft 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. 2An 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 connecticn structure according to claim



connecti ng nmenber opposite to the side wth the pad
formed on, or on the side of the second connecting
nmenber opposite 5 to the side with the conductive
projection formed on. 12. An ekegctrical connection
structure according to claim 1, wherein the second
connecting nmenbers conprises the same flexible
sdbsthgr€lds the first connecting nember, and the 10

conduct, rqQj ' i qgg n.e of. t he .
flexi bltae\sglu s%rl%tgetlsr%tr:aéan?tsf ?flrJotl ngoot%newers l%en %e%%%dflmt
copneetttigyg menibers opgrodite Sidelepposid evith tittee shal® formed

with the pad. forned on, where th ég?d and. t he _
cSRdulti v& et tarde a1 THP Gt thdremper opposite
pebi pher wiefe tWheh ltevd Rl ditisitvatdoxd 9ayi MGy on.

area for mounting a sem conductor device in the

certer 2of ek tmiedilbicondgsdticat étructure 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
substrates 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.



