; €3eAA<p\ 6>Tl ~d TERM NAL FOR SPI RAL CONTACTOR AND SPI RAL CONTACTOR FI ELD OF
THE | NVENTI ON The present invention relates to a termnal f or
performng s an electrical connection with an electronic ci‘mﬁ}ﬂ@&lﬂﬂlmﬂm in
particular, relates to the contactor equipped with a vol ut ape
of the termnal performng the electrical connection with a seM¥éduct or
devi ce (el ectronic conponent) having a spherical connection end term nal
and a_pad- shREdrPQAIPPORPBPEAAL EONTACTOR ARDERIRAD CONFACTANENTI ON
Acconmpanying a nultifunction and high performance of a sem conduct or
integrated circuit in these years, a high density packaging of an IC
package nmounting an 1 C chip (hereinafter referred to as sem conduct or
device or sinply ~s sem condﬂaﬁ OFSTHEIINVERITION a result, a BGA (Ball
Gid Array) which is conparatively conpact and is a spherical connection
end term nal si bl e t.0. e | 20N a dmtuse persdreatgol a
conventi onal | %ﬁ%é’&eﬁf—lﬁ Ln%{%;%gldr@ég%épg&? Eéggﬁggg)%%nd the |i kI:a. This is
thanks to a fact .that an adopti. Il negid QA pagtiddar,
termpnal aP| PRELIC eﬁ‘lﬁ‘:‘?‘?cg nof“lqgﬁ g t%lréﬁﬁéﬁtﬂ?acpggdoé%%@h pl acerrgnt space of

t he | C package, and a thickness. re hO . i fmiddke
trend o1l‘o ¥Q4égqﬁ 12 gﬁ?"uFPQQ%Q%%eﬂglﬁpﬁa?ﬁgs}legy@g?éehfsglﬁ%rsﬁgrﬁgS)rf g?séiedr?gmz;nd t he

spherical connection end terninal itself.tend eq&viké atMeirease | N
fact a pi P@ﬁoﬂmlﬁglé?%p‘?[léﬁré%q“@mg P?owltilng eé{lfr%noﬁgllg@gcorrés 15( romo0.~ to
0.3 25 nm thereby a further nparraw pitch.bein [ -shigse

ci r cunst apeEPoReRr RANHIE & éEﬂ?”i'lE F@“‘% HaE 5 g?émﬁ}q]%eaﬁhggd éJs hert cal
connection end termnal is also requested to handle the mniaturization and
hi gh i nt egenrméasipn end sexminad. the applicant of the present invention

di scl osed in Japanese patent application 2001-077338 (applied in March 19,
2001% a spiral contactor s in which a termnal contacting a spherical

connection end term nal has a_spir S j of the term nal
beconmes narrower as the &Aﬁﬁ&%ﬁ%ﬁ%&@%ﬁfﬁf@wmg@nd side to a top
side. FIG 11Ais a plan viewin which a rt, of spiral .co

di scl osed in t heccapypanying ermudtifEtionen g‘%???@FW“&ﬁI%%ﬁé@%&ﬁ@&%iB i's
a section ~o drawing of a line F-F shown in FIG 11A As sEovvn (ijnaFcIk ol 1A
the spiralintegrated eircait irs thesesypans; @dhigh é‘ef}?‘ﬁ?’d?ar‘@?gb‘?g ohia[© RAgsa
termnals 31 (hereinafter referred to as spiral-sh,apeg tern nal s) di sxg sed
like a | atthbanting an HOzhip (heeiiafien waferrefdorassamaicqRapalon davies o h3 R} ?

conposed of insulation nmaterials. _ o
15 semiconductor) is requested. As a result, a BGA (Ball Grid Array) which 1is

comparatively compact and is a spherical connection end terminal possible to
be made multi-pin becomes to be used instead of a conventionally used QFP
' (Quad Flatpack Package) and the like.
This is thanks to a fact that an adoption of the spherical connection end
20 terminal allows a reduction of an attachment area and a placement space of
the IC package, and a thickness reduction of the IC package itself.

The trend of the miniaturization is in these years rapidly progressing
and the spherical connection end terminal itself tends to be more miniaturized.
In fact a pitch of the spherical connection end terminal becomes from 0.5 to 0.3
25 mm, thereby a further narrow pitch being proceeding.

Under these circumstances a terminal electrically connecting with the
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~s Each spiral-shaped termnal 31 has a circular shape and is arranged in a
separated state from adj acent spiral-shaped termnals 31 at a predeterm ned
di stance in longitudinal and |ateral directions. A disposition of each
spiral -shaped term nal 31 of the spiral contactor 30 is set so that when
the spiral contactor 30 is used as a contactor to performan 20 electrical
connection with an el ectronic conponent, it can one for one overlap a
spheri calS %%?%Sfticeﬂnfdifbﬁ epfinergiigpbsid alsoa mviestatiube ohaadle c&bej ke a
lattice. Pn e spiral contactor 30 shown in the draw ngs, considering a

di aneter of .the. iCal T efenend term nal disposed at the 25

sem cond%f%?gﬁléggﬁglﬁa ?s}tugﬁggg&%ﬂae?rom a center of a spiral-shaped

term nal 31 ti@a@%ﬁ‘%ﬁ%%ﬁ@%‘@f oS Rid pheseheneventtomidis asedlinafapanese - 2

In the spiral - s forned a spiral (volute) form probe 32,

dat it t por.t i ' : ' l200ai iaal etoni t h
and at its cen a&&)&%%{%#l%d&s_%% %}ﬁﬁdaﬁpmmggzo i) racspiral epee a

di anet er PateRt I's set so that a contact |length of the

probe 32 s and spherical gconngcti e ' sdNedrmigad Hdsam one
EYSE}HPE'[@%‘;I‘HHQE\Q gan‘%lr% a ?ﬁhéﬁ&ﬂ‘ Pn&efoRe rmi

rot asi on ita ae Fotations) when contacting the

spherical connection end term nal hat.: 1.5, vy Adehprtebaida i s
set to bespirpbgBape. R R 8’&#&8@5}‘%&‘3@{{1&%P%%?né:f%ﬁg@[i on surel y

contacting the _spherical conpecti,on end.. term nal when the probe 32 and
spheri cal Preseads lioé!haéPﬁfet%“r ﬁﬁltoa?r [E’g%ﬁ?'act ed. In addition, as shown in

FIG 11A a wdth size in each point.,a.to f _of . F 80aBsdlgaRd to
be a shape in WAGeAl4 s Blarowie B’WP‘%%LBJ’@%@Q%E%‘@%@?F%&. That is, the

w dth of the probe 32 is set to becqne nartowes L S1PBoRe a3dedtf S
its top. Hovidbeenpplipatior 1§pmpaPS%tFai H%Hn“%lb'ee &?%eeddrﬂtht ﬁe spi ral - shaped
end termnal 31, the width of the,;ﬁplr(ggﬁ 32 becones broader as the probe 32
near & f r odrawing opa BineoF JhgkoWRANR i the spiral contactor 30 is

constituted by the spiral-shaped term nals .31 bei P& ay "i‘%ﬁ:%ﬂsﬁtc @4narrew

pitch in order Ao shamai én2B16hel Hunthe (hital FORYESE% v SpReri cal connect i on
end term nal of the sem conductor device, a d nu prgbe,; 32
(cont act lpdngalityof of hepjnadishaped arf&rg%érsi c%\rbgglﬁﬁ%‘él?"?%?i Ce}];?gg 1!tilg(rin‘it(r?al ?

cannot be namde nore, thereby the wound nunber of the be j in
bei ng decr@&&dehhaﬁemtemmalé) dispaped Bﬂ‘le?u]@r‘ﬁl&? gBf B?%ﬁf ‘oW (??ff £‘3§’Sf1§%%’1rr§?

contactor 40 in . .

to as insulation board) composed of insulation materials.

15 Each spiral-shaped terminal 31 has a circular shape and is arranged in

a separated state from adjacent spiral-shaped terminals 31 at a predetermined
distance in longitudinal and lateral directions.

‘ A disposition of each spiral-shaped terminal 31 of the spiral contactor 30
is set so that when the spiral contactor 30 is used as a contactor to perform an

20 electrical connection with an electronic component, it can one for one overlap a

spherical connection end terminal disposed at a semiconductor device like a

lattice.

In the spiral contactor 30 shown in the drawings, considering a
diameter of the spherical connection end terminal disposed at the
25 semiconductor device, distances pl from a center of a spiral-shaped terminal

31 till those of adjacent spiral-shaped terminals 31 are set.



zs which a disposition distance of spiral-shaped termnals 41 is set at a
narrower pitch; FIG 12B is a section drawing of a line GG shown in FIG
12A. g That is, as shown in FIG 12A, because in the spiral contactor
40 a width Wof the probe 42 becones narrower as the probe 42 proceeds from
its base end Rto top E, a contact length of the probe 42 and spheri cal
connection end term nal becones not nore than one rotation (aﬁgurat efoé/
three fourthsys thet@fitAdhagddeteryinah&leiseforntedng spixpl dpRYEL Form Pro
sufficient contact with the spherical connection end termnal is no

ensur ed. 3?n agg djttik 9 Ren i PoreiohHerepisghe d aheamonimatelyoriruden spade WEH ¢
possi bl e Td be pushed i n'by the spherical connection end terminal is not
provi ded %Q&Ijﬂlsul ation board to make it ultra-thin, there exists a
program that a spiral ~o contactor cannot be adopted as the insulation

board. Under tﬁ?&%&i st{,}{@sgr@]‘%&egg i5 Rt @octHatt s cantaet lesgtlf of the pooheadlor

whi ch can use“eveérra semc ctor device and mcromniature pair chip in

whi ch a di sposjti.on, di : hermpar bea@meonneclesonthamd oher ratationi s
nar rdwer 3% 8Rb8?°3%3°§%?@§&é§hn‘iu§h ciently ensure a contact |ength (at

| east a contact .15 | engt t +HUHR) ' hahi estautiny the splenicalal

connecti cfﬁc‘éjrmtt‘?lé(r Magpﬁwggéot(grﬁ?ht gt!r&e al %o exists a request for a

contactor which can .adopt. eyen an i nsul ation board in which a thorough hole

is not pr"c?@in&éﬂ?nlﬁfﬂgae B“OF THE | NVENTI ON zo The present invention

relates to a termnpal_ for a.spital tQr f1d B 18 o8 witliele tcandedep
Fhat & thedepi Oh il o705 32 Sl H10Geay

connection wt rmnal provided in an electronic

conponent. The terninal is .constituted j i Hdahetindctivie et
cont act p@ﬂtﬂ%‘t‘ééﬁt af'@PPﬁﬁtlf’ﬂeSBBﬂXeé’?P%%ﬂe {t}%r%pggl of the electronic
conponent. 25 One end of the.contact portion i S.f Nnehfetd@hindheanrd
frame andternengl hw, e@n(?lf‘%f prohe ggmaéléit %B%‘re ?llr&% ?Ol;dﬁér%g\??dgd spirally
extended toward a center -4 of an opening of the peripheral frame so as
to be uni vent@gtddy novable in a perpendicular direction for an opening face
of the peripheral frame. And a thi S, of t ont. t 1108 th $ 0B €he SO
as to becone t fnmrdditien, %%@’%‘Bﬁﬂﬁé’\c{l&gm’&wﬁ%%ggéﬁ% %Sﬁgjgne end to the
other. s The termnal for_the spira

| contactor w aRsHlebtikon
enabl es t peolwwdAdsrdesignedto Hged ég‘ﬁpﬁdp Y@?% 8&&%&?@%@ (;eigﬁnded teoaél?d
the center of the opening.of the ripheral f.ranme to i LARES se
t he cont ameahmd.i'ﬂmgbié‘o,tt%é widthi ‘Pfgﬁ"fi Brﬁ&baﬁéo&?otog%&?%égg gnt I n %\A@gtﬁﬁ in

accordance with that of a top and to becone thinner in thickness as the
cont act p@robe2mesars itsotoPr om one end to the other. As a result, the length

of the contact portion contacting the s rical cpnngctid o | i can
be sufficient| Hewsuerdn fh@r%@r'ﬁerwngfgﬁl?&ﬁ‘@p%‘f% pﬁ%ﬁ?ﬁgggflggﬂ%ﬁﬂgss

of a volute portion as the contact portion proceeds,to o i i.th
the thi ckitesmindl 8hethrowididy ohthe pEIPeHE? g’@" a&%ﬁ}el{ AP gglgﬁ’ggl,)ggé ?%‘?Arﬁs nal

wth along life, in which a . _
‘ fgom its top E to base end R, so if the spiral contactor 30 1s constituted by the

spiral-shaped terminals 31 being arranged at a narrow pitch in order to handle

20 the miniaturization of the spherical connection end terminal of the

semiconductor device, a wound number of the probe 32 (contact length of the

probe 32 and spherical connection end terminal) cannot be made more, thereby
the wound number of the probe 32 resulting in being decreased.

FIG. 12A is a partially enlarged plan view of a spiral contactor 40 in

25 which a disposition distance of gpiral-shaped terminals 41 is set at a narrower

pitch; FIG. 12B is a section drawing of a line G-G shown in FIG. 12A.



~ s contact wth the spherical connection end termnal is sufficiently
ensured, a bending stress is dispersed like a fishing rod, and a
flexibility is exerted, and which is durable, is provided. Mreover, the
invention relates to a spiral contactor in which the termnal for the
spiral contactor described before is equipped in a board. Zo In the spiral
contactor, the termnal is enbedded in the board so that a contact portion
becones sane iThAeVE! avishown SurFEGe 104, theeahsaiin, thengpiral chatasder ¢0aa
concave portion tolerating an i nward novenent of the contact portion is
provi dEd-mﬂf’tﬁ Wb The GREIBAALIBecdntds Aartvwdreas ts probe #8rprabeesiasiram its
thickness of the 2s spiral contactor to be nmade thinner beca;fe the
termnal 3 6 ' Efllespthhitthehgrobei2asnd ppherical twumebionsane
in |level li’/\nasstehg?‘ﬁgggrt#ﬂ;(%@g?&?%e eE%t boar dhﬁl\/br eover, because these
termnal s

. S7TeRRPA BN HBfe ARaROBREITotdtiaN (Aenwrabdly trde fonttizul e
size by p% ofi ogr aphy technol ogy, they can favorably handl e vari ous

ki nds of cannecti ' dHiodetifes suffiGienbhicohtact with the
mi cr 8mi ni & E}ﬁi"?}’ng e&%ﬁguf?’??%“ﬁ?ﬂ%tﬁ‘n? fﬁgﬁ}adrﬂé br oceedi ng. BRI EF DESCRI PTI ON OF

THE DRAW N ?Fgﬁl‘ﬁ%c(?%lﬁfh oﬁ%nﬁme?ﬁ'ﬂﬂgl B350 sleve@f @ spiral contactor being a

first enb resent 1nvention; FIG 1B is a section draw ng of

11 S ST LR ol A ol P b Yt

of the spiral Bis a section drawing of a
appoar anctb PR Rie 13 phes FEaP it B A HerRindl ROt or
11 ust r i BoERRART RCATH PhgLREE AbGTBR HE: SprapkBed LhRRaR thar ke
appetir anceoRtRdiP eHOERRLSH AR e P Eh BB m nal 1's near ed {0 a

spiral -shaped term nal of .a 2 spiral contactaqr pl Wostién 2
through hol e | Ymdgr these degrmppgees,ghere 5’%53&31 %e%l%grg%\?\n&ng Ctsgﬁ(%{v(v{é g arlléh

appearance i n which .the spherical gonnection. end.t.ecmnal:j§.: Richda Wi t h
t he spi ralcagﬁa‘iﬁe@lVQléFirﬁqli%ﬂc?nﬁﬁc":%dicetv?ct?n??‘fillﬁcr%&llﬁlgigesé%’tri %ﬁﬁggg\?\n ng 2

showi ng a pad-shaped connectiqn end term nal instead, qf 1Hh i
connect | ordewm@nndw&wwwét sp eﬁlcgglcctOPBﬁCté%nd? (%/\n%ﬁ’ﬁ S %1\7“9%3’5%‘%%”

appearance in which the pad-shaped connection end r.m i o,
W th the gptehedsandcwhiet capHuahelepby FOEIre s C‘Ef%ctg‘?‘}g}ﬂa{aé lga%o%{ag‘g%a;t?.

FIG 5 is adrawing of a forner half of processes.to illustra )
15 length not ?ess than one rotation) with Phe spherical connection en& §efninal.

Moreover, there also exists a request for a contactor which can adopt

even an insulation board in which a thorough hole is not provided.

DISCLOSURE OF THE INVENTION
20 The present invention relates to a terminal for a spiral contactor
performing an electrical connection with a connection end terminal provided in
an electronic component. The terminal is constituted including a peripheral
frame and contact portion contacting the connection end terminal of the
electronic component.
25 One end of the contact portion is fixed on the peripheral frame and the

other end of the contact portion is provided spirally extended toward a center



manuf acturi ng nmethod of a spiral contactor being a second enbodi nent of the
invention. FIG 6 is a drawing of a latter half of the processes to
illustrate the manufacturing nethod of the spiral contactor being the
second enbodi nent of the invention. FIG 7A is a section drawing show ng an
appearance in which a sem conductor device with a pad-shaped connection end
termnal and a sem conductor device with a spherical connection end

term nal o 1 Bhth P theSpéripherdnfragteoto wete bepinilersaldp sdovahigi Mafs are
provi ded on both sides of a board. FIG 7B is a section drawi ng show ng an

appear a”g,eerg&a&{&hm UhectibRerdrcah esuriagtfacs @nthd penipherahfithimead Andaped
n n

connecti termnal are connected wth the spiral contactor. 15 FIGS.

8A to 8C t%ﬁchﬂfgsgvﬂfnﬂl%. SRWLDYoRi6RSE skb sohicto bpeorab thiamperdas shaiceakact

related t0O e 1nvention are utilized as switches of an electronic

conponent_ a t | kes i BrVview of switches wth a
Hoggl%gf &g)é:lrag({fﬁeféo% Ghe 8Adi 9 theRtRBr

constitut novi ng connection end termnals; FIG 8B is an

enlarged secti 'gﬁﬁgéﬁ}‘é‘%@i 3k tﬁe'sb(‘i)‘x?al'ifoﬁha&@? wWitlEsuBk the censtitutivh enables

switehes with tution rotationally nmoving connection end

term nal s around .a fulcrum., Fl ' | M Ed tawardeheaxang@ e i n
which a sﬂ'}erﬁ'lo-u?ﬁalbléﬁllbteﬁroﬁt glcgpggéz}tggﬁt?%g%ﬁl\gaiﬂgvezﬁti on is utilized as a
switch of el ect t oni onponent _an ke, ' L1868 thieeWorthct he
spiral - sh toaem%p(foﬁlegﬁegpﬁg{;vﬁvﬁ’gv&lﬁ % tg hﬂgg\/\ﬁnlarné%l%%%weg& FIG 9Bis a
section drawing of a line D-.D;, 25 a IS [ lorRh A SHEW ng
a connectB@FtéQIthth‘Fltgm lﬁsdegl%}e%{égscgﬁ%néa@i%a R} rgg?esenti ng FI G

oA, FIG 10 B js 7 tion.draw g | .
TTh 1 s antedt oF 3daPRuhEnGectg HORDeher Saidest AF, Hehtitalt BortifEnelier

a section drawing of a line E-F shown in .Fl L1A 4 iShow a
convent i oftAm s§He &Indcé‘httg‘@t BFberFI% & FRSPIE gﬁeel#ﬁﬁlgefgﬁﬁ}r‘%% Hg% é pg)%éed at
a narrower pitch; and FIG, 12B is a sectiqn drawi f [ shea in
FIG 12A coEgcHneriespheri W%@F%%ﬁ%%?%ﬁ%% IIF%?‘F? ft@relr, t he
preferred enbodi nents of the present {nvention wll .bhe_ -~ i bed. i

detai |, rMereover, by @*ﬁéuallmtwsg‘c%nﬁé%&eﬁ“g 'eF%t°f€n%8§1t?}§§'hi%ff°§p?sr tfte

Contactor 10 ) .
contact portion proceeds to one end side with the thickness of the contact

portion being gradually thickened, a terminal with a long life, in which a

15 contact with the spherical connection end terminal is sufficiently ensured, a
bending stress is dispersed like a fishing rod, and a flexibility is exerted, and
which is durable,.is provided.

‘ Moreover, the invention relates to a spiral contactor in which the
terminal for the spiral contactor described before is equipped in a board.

20 In the spiral contactor, the terminal is embedded in the board so that a
contact portion becomes same in level with a surface of the board, and in the
board a concave portion tolerating an inward movement of the contact portion
is provided.

The spiral contactor with such the constitution allows a thickness of the

25 spiral contactor to be made thinner because the terminal is embedded in the

board so that the contact portion becomes same in level with the surface of the



A spiral contactor related to the invention is a contactor to performa 15
el ectrical connection a sem conductor device with a spherical connection
end term nal and a pad-shaped connection end termnal, and an el ectronic
conponent. As shown in FIG 1A, a spiral contactor 10 is constituted of a
plurality of spiral-shaped terminals 1 disposed |like a lattice on a board
(i nsulation board). 20 A disposition of the spiral-shaped termnals 1 is
set in acb%%;&lance with that of spherical connection end term nals di sposed
at a back Tace of a semi conductor device like a lattice and is constituted
S0 that the S%‘c’sfci[o%!r GO0RRG heBe %&‘i‘nfrﬁlm:aﬁfbegﬂdrﬁm pabvided pecbeardaiinal 1
can be electrically cbnnected wth the sem conductor device by overl appi ng
one for one. Zs r in.: i n 1 heclardbogly, mEey ®api t ch
pl bet wetf tarféug%l%r %?]-d sg%%ggc§lgr r%?zlr?aﬁg fiﬁ?gs&glé%@rt?hgte 0.4 mo‘fy _g_  The
spiral -shaped term ngl 1.is C i | ' nip@ld phetiatodevaoes il and
cont act Pﬁmyf‘?‘mﬁﬁe"a eoﬁ}spﬁgﬁgl éﬁjéoglqn%elcﬁrlsﬁﬁimaﬁbg‘iﬁ; cul ar shape in a plan
view and in, the frame.T is .oraovi he: ' 1' extending toward
a cehter B ’é“%mF?‘éH%tup@g‘gaag“fgﬂﬁ%@gngﬁggiaa?gIpqg%%ﬁc?gﬁ & a pl an view. The
contact portion 1' has a base end Rfixed on the frame T and a top E not
fixed on the frame T, and a wdth Wof the contact portion 1' is set to be

same fromthe base end o iyl e in FIG 1B, a

t hi ckness of the cont a@ﬁlgﬁbmprL@g@ggH@gbgéﬁfngs thi nner as the
contact portion_1' proceeds fromthe base en ouar bein@la Figst t he
contact portiofIG. 1A 1§eﬁ‘ntf‘6"lﬁg€%§1t é’ﬁ efW Qﬁl‘a?ﬂglggfﬁ?%f?%gg% iehﬂ%ach poi nt
a to g satisfies a>b>c>d>e>f>g, .Here, reasgn they: l@;ﬂﬁ of atiige
contact pemhbodimentiof thet PlfeéeBEéBﬁ%mi‘?l‘?’nﬁie' 3?%3 %gﬁl%)gc por§l ion 1
proceeds fromthe base end Rtoward 15 top E are to ensure a contact |ength
wi t h'%t he #pAatioven indded® on end terninal by increasing a wound nunber at

t he spiral-shaped contact portion 1'; to e a_durabl f i
exerting a flelIG.I134 s atplea Wpyphating %nn% Hie?’f@nﬁqﬁ?éﬁs‘:ﬁ?{}'&%&é c?lﬁg d.tﬁﬁ
rod, by gradually weakeni ng a toughness of the gontac okt i on. 1orht sal f

wi th gr adshbimn thFRGi AgFiGe 28hisck feetion éﬁﬂwffrfeof?ﬂ&?e %oﬁ ﬁé‘gh’\%}ﬁ’%g,mi %gé
push-in test using a spherical connection end termnal ,.thei}iq%rgt&q{ rfb%'iti on
1' has sulsidRIGapEdisea dection draying showing AR ARPeehAR Y ISP A T 8ngt h
of the contact portion 1' fromthe base end Rtjll togtgﬁ?is set tl-%hg

| engt h i n cohinebtiomeerdtermingle afjich seEupInAUCtol eVt RYBATS Gt SPHE con? g@t 25

portion 1' and a surface of the spherical connection end terminal is
ensuf®ed atterminal.

FIG. 3 is a process drawing to illustrate a manufacturing method of the

spiral contactor being the first embodiment of the invention.
\ FIG. 4A is a section drawing showing an appearance in which a
spherical connection end terminal is neared to a spiral-shaped terminal of a
20 spiral contactor placed on a board where a through hole is not provided; FIG.
4B is a section drawing showing an appearance in which the spherical
connection end terminal is connected with the spiral-shaped terminal. In
addition, FIG. 4C is a section drawing showing a pad-shaped connection end
terminal instead of the spherical connection end terminal; FIG. 4D is a section
25 drawing showing an appearance in which the pad-shaped connection end

terminal is connected with the spherical connection end terminal of the spiral



| east two and three fourths rotations of the spherical connection end
termnal _g_  when the contact portion 1' and spherical connection end
term nal are contacted. The spiral -shaped termnal 1 equipped with the
contact portion 1' is enbedded in an insulation board 6 in a state where
the peripheral frame T is s fixed around the board 6. In this case,
surfaces of the contact portion 1' and board 6 are set to becone sane in
| evel . Heret gggause the top E of the contact portion 1' is not fixed, a
si de of fﬂB‘F’B-E Is renmovabl e in a perpendicular direction for a face of

Lo 58 B LT L pt gt A

contact porti I ral - shape ermnal 1 enbedded in the

insul ation board 6 is nmpvabl e in.un/do ' | &tk the
board 6. RERREAFENEPOEGLRL B st P BRaePr PRLE A RepBl o BHICRIA the | 12
provi ded .an approxi mately circular space to evade a contact with the center
portion dRVERBOBpherical connection end terminal. ~s This is according to

foll owi ng reasons: 1. Wien the spiral-s d rmnal 1 angd . i

conngct i on end'tar Ri Wap @1Bgangetl@8§er2ﬁ£ﬁ thﬁ‘ecé’ﬁ?%e@tse%ggf?@%%%tgaéhe

enbraci ngly contact the spherical connection end termnal .t. 2. .Mk e

contact poenugzcturing metherd ofghe EPF&F -c%‘%?ﬁg?f g‘é‘lnr% ﬁ’éﬁ Sfon#hﬁpéﬁ@g%ﬁn%tﬂi ng

an edge EG of the portion 1' surely contact the spherical connection end

t er m nal . theugiventi®nenbr aci ng contact of the edge EG of the contact portion

1' with the spherical connection end termnal like this enables . xi de

filmfornmed onFEGsUFA aise agkeethen sHasyinga Shewing caR oAPRERF 6P nithaf MG Fe

renoved because when z5 the S_Eheri cal connection end term nal ,gu];he t he
spi r al - shsgreitonduntaraldeticet metle dgep&EBshAPEHA e CAOYHICAION t§Fmina @t"gid& t he
surface of the spherical -10_  connection end termninal. Mreover, Hy t he

edg€e'°EG ofemitenduntarcdevics withna Fpheuicel gonmnention eng terraingiiane egred to a

connection end term nal, areliabilital of an ) X

spiral contactor where spiral-shaped terminals are provided on both sides of a
board. FIG. 7B is a section drawing showing an appearance in which the
spherical connection end terminal and pad-shaped connection end terminal are
connected with the spiral contactor.

15 FIGS. 8A to 8C are drawings showing a case in which spiral-shaped
terminals related to the invention are utilized as swjtches of an electronic
component and the like: FIG. 8A is a plan view of switches with a constitution
of parallelly moving connection end terminals; FIG. 8B is an enlarged section
drawing of a line H-H; and FIG. 8C is a plan view of switches with a

20 constitution of rotationally moving connection end terminals around a fulerum.

FIG. 9A is a drawing showing another example in which a spiral-shaped
terminal related to the invention is utilized as a switch of an electronic
component and the like, and is a plan view of the spiral-shaped terminal of an
arrow view E shown in FIG. 9B; FIG. 9B is a section drawing of a line D-D;

25 and FIG. 9C is a section drawing showing a connected state.

FIG. 10A is a drawing schematically representing FIG. 9A; FIG. 10 B is



el ectrical connection with an el ectronic conponent can be heightened, In a
spiral contactor 10 shown in FIG 2A are provided guide franes 12 s on

i nsul ation boards 6 and spiral-shaped termnals 1. The guide frame 12 is
provided to restrict a nove anount in up/down directions when a spherical
connection end termnal 7 provided on a sem conductor device 8 contacts the
spiral -shaped termnal 1 and a contact portion 1' noves in the up/down

di rect i opSsdetivhefrawing cfeviime DiDdof kG X0Af or 1o the insul ation board 6.
Subsequently, novenents of the spiral contactor 10 with such the

constitution ?‘m.dﬁ%m b6 GnbstRd. drAwis@fra ¢onvehGonaCspivabnontestap it cal
connection end termnal 7 of the sem conductor device , 8 contacts the

Spi ral - SHaReAL 4 S5O Ai brdwiof ANt FMOilioigh iD®IC. 1AL is pushed in the

downward "ditection, a side of a top E of the contact portion 1' noves in
the downvard dijeet {90 or138SnbR btV aihieaTsifionsactor FIG sl2fis ahxed.

Then because t'he Spherical connection end termnal 7 sequentially contacts

froma C%ﬁgfg%eﬁg%%,g%g&r}gbg%g LPe cARERFEr RREch; Gthd FICANt2B dkya kentienand

i s defor spherical connection end zo term nal 7.

Because en .t he .C o] c K 9| eformed, the edge EG of the contact
portion I raypPaEL saoﬁhgﬁ-d)%&‘bﬁg? EFIG.iz‘A. J

surface the spherical connection end term nal 7,
even in cases that an oxide filmis fornmed on the surface of the end

t inal 7 and_di j VB OTIM t act

pg;m ?)(rjl1 1 .azs @é@ﬁ@;ﬁﬂﬁ@%ﬁ%@@sgﬁé@ i%\ug t he gpherFlggl‘S:ggnﬁgcti on

end termnal 7.J5 'k%Et@g %tg%)?gferﬁel :érrnhgg‘im&?ﬁt@fcﬁ}eoﬁretsﬁﬁt ¢i¢britesmmiRlbe’ and
O -

spiral cont act Sere@ € nmore surely performed. Meanwhil e,

sqiral  cont act BergpabatoRia i __ ed. “Neanunile,
 moea) | SgemriRalcinsiea PR Rgde e RerBEn BE aFRBERT o Lpper fouer

surfaces of a nickel layer. Providing the netal |ayer on the s upper/|ower
surfaces of the nickel |ayer enables the oxide filmformed on the surface

of the spherical connection end termnal 7 to be surely renoved by raising
when a ed@r@mb‘ﬂi@% al layer abrades the surface of the end termnal 7

because the edge EG fornmed by a plating 2 is raised.
Spiral Contactor 10

A spiral contactor related to the invention is a contactor to perform a
15 electrical connection a semiconductor device with a spherical connection end

terminal and a pad-shaped connection end terminal, and an electronic

component.

As shown in FIG. 1A, a spiral contactor 10 is constitut;ed of a plurality of
spiral-shaped terminals 1 disposed like a lattice on a board (insulation board).
20 A disposition of the spiral-shaped terminals 1 is set in accordance with
that of spherical connection end terminals disposed at a back face of a
semiconductor device like a lattice and is constituted so that the spherical
connection end terminal and spiral-shaped terminal 1 can be electrically
connected with the semiconductor device by overlapping one for one.

25 Here, in the spiral contactor 10 of the embodiment a pitch pl between

the spiral-shaped terminals 1 is set to be 0.4 mm.



Mor eover, an existence of the nmetal |ayer enables an occurrence of rust ~o
on the contact surface of the spiral-shaped termnal 1 with the spherical
connection end termnal 7 to be prevented. Manufacturing Method of Spiral
Contactor 10 Next, a manufacturing method for form ng the spiral-shaped
termnal 1 ~s of the enbodi ment on the insulation board 6 wll be described
in detail. FIG 3 is a process drawing to illustrate a manufacturing '

process of thepid kpiraReRagédtatimiolal e conwtitufedrincRidinglayperfiphenad framal
film (copper plating) 4a on a surface of a netal sheet such as SUS

(stainle dPsaeRes1’l) . coat a photoresist film 15 on the Zo netal
film an??ﬁgﬁ%h?g%pt&ge a photonmask 16 with a pattern of the spiral-shaped

termnal 1 (pr'gggaigi?her&ﬁ%%%'qnhhy a @rt@ar $Hge iga tglanphewoardintthei | m
v

15, performa ment treatnent, and renove excess photoresist film15

e 31 i PR L hry @itengf!
B Loy | Sty St |

(copper plating) 4a expose it i eswst film 15, thereby formng
t he €ont a'lé”?“f:fo t50AY tfxl%-w,elgSﬂrgrgggéggéagﬂ%ﬂﬁ%éson why the gold Iayers

are thus provi ggd tcgﬂﬁcg\%eoﬁﬁ'%ﬁ[g FAS] p 2l EAG $01i26d bRGHR e T avda bop B

descri bed befo { m occurring an the contact surface of

t he spiral -shaped term.nal with t i i . Cal
P anof 8T m SEE SR e PP SRR Shp R AR B e

conposed of nickel is that nj | is superior in a spring property and is
al so dur app@e fropy %eﬁ%ﬁﬁm the contact portion 1' of the

e L e PSRN L. WAL By o5 LO0HOE bR e
20T it b o S5 ST Bt Y B
e ok Hhot 0B bt RO B SRS,
film 15, thereby making the spiral -shaped,term s 15 1, and then paste a
carrier tahiknessin gachppint %Eq ggggsgfsglaﬁg>6%tﬁn r%‘lgﬁu ng 4b
Here, reasons why the thickness of the contact portion 1’ is set to
become thinner as the contact portion 1’ proceeds from the base end R toward
15 top E are to ensure a contact length with the spherigal connection end
terminal by increasing a wound number at the spiral-shaped contact portion
1”: to make a durable contact portion exerting a flexibility while dispersing a
bending stress like a fishing rod, by gradually weakening a toughness of the
contact portion 1’ itself with gradually thinning the thickness; and the like.
20 Meanwhile, in a push-in test using a spherical connection end terminal, the
contact portion 1’ has substantiated a durability of two hundred thousands
times.
A length of the contact portion 1’ from the base end R till top E is set to
be a length in which the contact length (contact total length) of the contact

25 portion 1’ and a surface of the spherical connection end terminal is ensured at

least two and three fourths rotations of the spherical connection end terminal



(process 6). Then renove the netal film (copper plating) 4a by etching, and
paste the spiral-shaped terminals 1 with the carrier tape 24 on a pallet 22
where a plurality of convex portions are forned on one surface in
accordance with a Zo |l argeness of the terminals 1 (process 7). Suck the
carrier tape 24 by vacuum which pasted the spiral-shaped termnals 1 on the
convex portions of the pallet 22 (process 8). Subsequently, after renoving
pr ot uber g eyPOfHd %ﬁtmc}\iéiﬁoﬁf 1t hend aspleeriqadr tormection teme garmipalo ATt t he
spiral -shaped term nal s by grinding Zs with a grinding stone 25 (process
9), renoyg ﬁme&_al | et 22 (process 10). Then prepare the insul ati on boards 6
treated with a conductive adhesive - 13 and sol dering, and paste}yt.he

spi ral - shaped el Shhoed terfiRapndsqfifpudondts the) condabls pouiion |V isaf t er
removi ng the c’g}% ir%wtlapepm by radiati ﬁg Iﬁuv light (ultra violet ray) on
the tape 2 i u]gﬁéiéx‘f% LIE 65 HathterBerd Thomerivhesak fiamad Tsisaped
term nal seléb%(géeggrg?fl# e prgcess procedur es descri bed above enabl es the
spiral contagctor 1 IStk he,SPighafacebapatiet @nthorbsrilomilt Andhe
cont &ct p@ﬁ‘f@ﬁ%u &)tggr}? a?@h@'?%lffgﬁfnsess becones thinner as the contact

portions %é%ﬁ’rﬁogggg?ﬁo?%gﬁ%e éam%ﬁl?ﬁ% Rto tops E to be manufactured. ~

o In addi g a cover treatnent which perforns
exposur e/ devel gpnent treat.nen (o) i i a’ il fitd o afdeyof
t echnol ogy sucﬁgé%’n}é‘?f’aé]tsghﬁﬁ E,(’?)ai‘r’f‘d(l;faf?}’foelr g‘?’?%tét r?ghgpgct uring technol ogy, an

accurate mnuscyl e processing is_ PROSSd. ganhl ke 4 i feaRopenEsesf 12
and 13 wi totap DYVaHe pP)ngrxﬂg)9+1§5e %ﬂggrydfogf% I(géf]m-}tpasf'?i r?g tﬁfagegui de

franmes 12 on the_tape. 24 hE 1S, 0it.is 0 i o the
ape 24, he RERPRECR. ratHaa fawey o gidss of HEOLAP ESpOUfe Lohialt BRBOE L of,
al so possible by utilizing an.el ectr eam nmagchini 3 ! | e
mac hliolrcl)i ngthe éhi!%&sbéh? g‘eﬁ%am%ﬁl ?Wﬁﬁﬁaﬁ‘ﬁ I?Eégéﬁgqrﬂe%g)glde tdgé Efgendp?ra g(}:bzgﬂsjes

d i bed ab b i l.able., 20 i
eserihe u%/ci)o\ﬁn g?l};cti%ng\%grl' tl?e s&rface 0 ﬁ'?ecgga(\jrdEg.bOdl ment ]

Meanwhile, at a center portion of the spiral-shaped terminal 1 is
provided an approximately circular space to evade a contact with the center
portion of the spherical connection end terminal.

15 This is according to following reasons:
1. When the spiral-shaped terminal 1 and spherical connection end terminal
are contacted, make the contact portion 1’ embracingly contact the
spherical connection end terminal t.
9. Make the contact portion 1’ wind to the spiral-shaped terminal 1, thereby
20 making an edge EG of the portion 1’ surely contact the spherical connection
end terminal.
Such the embracing contact of the edge EG of the contact portion 1’ with
the spherical connection end terminal like this enables an oxide film formed on
a surface of the spherical connection end terminal to be removed because when
25 the spherical connection end terminal pushes the spiral-shaped terminal 1, the

edge EG of the contact portion 1’ abrades the surface of the spherical

- 10 -



Spiral Contactor 20 FIGS. 4A to 4C are illustration draw ngs show ng a
second enbodi nent of the invention: FIG 4A is a section drawi ng show ng an
appearance i n which 25 spherical connection end termnals 7 are neared to
spiral -shaped termnals 2 provided on an insulation board 6 where no

t hrough hol e exists; and FIG 4B is -14 a section drawing show ng an
appearance in which the spherical connection end termnals 7 are connected
with the spi&alos BaRAErishEl. Moedver Aby sthevedgen B} Gf tha, canttacti pexfient ilon .
board 6 ﬁas no through hole, and on a surface of the board 6 are di sposed
the spir ggiél?a&gﬁ t8hBI ARl SpRefiBaMobsfiectivit 2atl fromtinahs a2teltalslify ofiared so
as to be disten egly gositioned in a opposite direction to the board 6. The

spiral - sh |k e ETR¢EdRse edmpai@t darobe bleiglitenadat i on board 6
by pedestegéf)cggéf%({ﬂeﬂr@tl?gz‘gﬁ?pace tolerati ng def ormati ons of the contact t

portions 2° when ggggi’%ﬁ{a%& 20 sBGTRY FIG! 0A%rd ploveded guidafiaoedidar d 6

by the spiral D termnal s ei ng pushed with the spherical

connection end,term nal . € ' ontactor 20 of the

embotli merM? Wﬁéatﬂl?ﬁn}’f’%ﬁfsygPgrﬁﬁbé’ﬁgs%@gg?g@?%gand spiral -shaped term nal s

2, a space tolgratin he defpr ' : t S Bn Ap/dew

ensured bet vveeﬁ"? ﬁ?ﬂl‘?edha(%e El(%}sgggd‘gﬁgd g%ilﬁegﬁlgtﬁgp%g{r?%?ﬁm nal s 2. i

Consequent.ly, .the spiral contactpr r t t N FRRdERN
e R S A i ek e

f avor abl oard 6 1n which no through hole is

provided. In addition, on peripheral, frames. ihal 1shanes doatadtnal s
2 are prcarasangucter devich i?&af etl&%isﬁ%ﬁ rsglfr?lgtsaa%fﬁyrle used for a
positioning in contacting the spherical. j e W@k SctionMdrh t he
spi ral - sHpQIsipTy b WEVes Hég}%e 3P i”%db{ﬁchgﬁgg)%gﬁa{iﬁ{e} aeﬁgw%lg{drﬁunal 5710
termnals 2. Mreover, begause the guide frames 12 abut with a
semioondudheinsgdation bgarkbshown in FI G 4B, a nove anount is regul ated when
the spiral-shaped termpnals 2 nove to,the si.de of | | 84:4.0 6 by
bei ng pushed wbthseqiendbhepavam ﬁn%fcttg‘éns@ﬁgl tcg?%‘ﬁl%ﬁ?ﬁ”sﬁg,‘g%hdggag% orm
contact Zs w thout a devi a_tiorhqﬁo the termnals 2 of the end terminals 7 is
ensur ed. EoGtitaGonsarg @S&mh@é PVistrating a case of the sem conductor

device 8 in - 19 @ whichR8%ENaRed GONDSChion GRGetALH AR Berkilindi & bped

the semiconductor device 8 contacts the spiral-shaped terminal 1 and the
15 contact portion 1’ is pushed in the downward direction, a side of a top E of the
contact portion 1’ moves in the downward direction for the insulation board 6
because it is not fixed. Then because the spherical connection end terminal 7
) seqﬁentially contacts from a center side to outside, the contact portion 1’
concavely bends and is deformed like embracing the spherical connection end

20 terminal 7.
Because when the contact portion 1’ is deformed, the edge EG of the
contact portion 1’ abrades the surface of the spherical connection end terminal
7, even in cases that an oxide film is formed on the surface of the end terminal
7 and dirt is adhered, these are surely removed by the contact portion 1’. As a
25 result, a surface condition of the spherical connection end terminal 7 is kept, so

the electrical contact of the end terminal 7 and spiral contactor 10 becomes to

- 11 -



spherical connection end termnals 7. FIG 4D is a draw i

in which the sem conductor device 8 using the pad-shapedngoﬁgggi?gnaeaéate

tﬁrnlnals 13 and the spiral contactor 20 are contacted. Sinilarly also in

E is case, a nove amount is designed to be regulated when the spiral-shaped
ermnals 2 nove to the side of the insulation board 6 being pushed with

t he pad-shaped connection end termnals 13 by the sem conductor device 8

abutting,with.f id .
P %‘ﬁ"r derb-hfd®es 12, and a contact ~o between the ter
and end tbgrm nal s e?glpl S 3e5| gned to be sufficiently ensured. Thus, g]ynﬁ!sisné

the pad- Shapeg\aggﬂ{%?fei QR AN chfSguiRRhS, 48 dvshedd BIG! 128,siphehé cantact

connection en ermnalfs 7, the pedestals C can be omtted, so a height of
ST R L
?2? rr;[ ﬁ; lm'S‘H%1£39§ Z\’:eil Etﬁfgﬁf‘:sog g}ﬂ%l ii é%éf(}oggﬁgtd glfrlg d%%i _(S:iémgn :lea?ﬁrtcﬁgﬁgr:él o
becoe. BTN AP TRR et PR r g e e B s, 5
cont act oreuRgags of e AL ARARBAD G PR Tent Fon® el [ Y oy w1
EEQ?’ afsh'ﬁ%éi}:gg?v}agﬁéé‘ezﬁfﬁ?é%n%ﬁliiéfi? abfediP (e SRS e 1)
i g ool e 0 MBa THITRE: B 1
(pg\; 1; g (r__} 215 a3 ;i .ev i wg%ré tna'stE aidfﬁﬁchéﬁﬂte;%@ﬁfa&% eeé‘%b?)%g g g Ir~b g‘s“?@%% ;é }O%fr{llgfn e
t he et al os fhd mp(lbaﬁﬁpéﬁirfﬂp‘atqfnbl}e 1@%&%&5&'{@{1&% hgl‘gﬁg? g}r"lég%bge#iﬁll %n

15, thereby form ng the spiral -shaped terginals 2 r it
_ _ ocess 4). He
al so posstchhmedtipmené terminlat tm@epr@aqrﬁealt, as i n(Fhe | ast élescrirg’edIt e

enbodi ment, constituted so that the plating |layers are provided in

Manufacturing Method of Spiral Contactor 10
Next, a manufacturing method for forming the spiral-shaped terminal 1
15 of the embodiment on the insulation board 6 will be described in detail.
FIG. 3 is a process drawing to illustrate a manufacturing process of the
first embodiment of the invention.
! Firstly, form a metal film (copper plating) 4a on a surface of a metal
sheet such as SUS (stainless steel) (process 1), coat a photoresist film 15 on the
20 metal film, and then dispose a photomask 16 with a pattern of the
spiral-shaped terminal 1 (process 2).
Subsequently, after exposing the photoresist film 15, perform a
development treatment, and remove excess photoresist film 15 (process 3).
And provide plating layers in order of a gold plating layer 4b, nickel
25 plating layer 4c, and gold plating layer 4b on the metal film (copper plating) 4a

exposed within the photoresist film 15, thereby forming the contact portion 1’

- 12 -



order of a gold plating |ayer 4b, nickel plating |ayer 4c, and gold plating
| ayer ~0 4b on the netal film (copper plating) 4a. Subsequently, renove the
SUS netal sheet (process 5); on a side where the SUS was provided, prepare
a pallet 27 where a plurality of convex portions are forned on one surface
in accordance with a |l argeness of the spiral-shaped 15 termnals 2; and
abut with the termnals 2 on convex portions of the pallet 27 by vacuum
sucki ng, ther%b)4 shaping the termnals 2 convex (processes 6 and 7). Here,
a mat eri dPTEESH ;))‘al let may be the SUS (stainless steel) and ot he‘;ﬂrret al's.
20 Then, after,renmoving,pr [ LrONthukeppdia@edfon bthe coppexiopert i ons
of the pallet é?re(?fsof‘hg’hgp%é;%ﬂﬁggg term nal spz by grinding with a
grinding stqne 25, r,emove th | | et 2 hebBBEE SSeffle tANgreiesienast drgul d

pl ati ng Aﬁilrg%ceé Qfotth?d néﬁ?‘?lagae}%gfk haeS ?Slgrelll -shaped termnals 2 (process
9). 2s Subsequently, .renov he. phot S LiAh6HEY thrinihalld (dtlocidses
10), att aR9SUTHBEGANJELG Faﬂgas“ttﬁl‘g? ea%:go Vi nP%JS fi Iﬁq in which a drilling
processing is - 17 di.spensed, by.hgats pressi fiticRr 05€Ssaddn - whienthecoat
t he phot osplagrigalf jqopnestl 5“30\/58F%§1ﬂ$1f a7c'elg)f %‘ﬁg etal surface of the
copper plating 4a, dispose.the photonmasks d B2 nicREP RS Supeigorf | | m
15 (procesmragfhaP%ﬁeerlnﬁsJﬁﬁgbgI%B’r%’ﬁ%gtogglg‘?{negaté,t and s rem)vIBe excess

film15. And after providing_plating,|layers.,i e . i hehg
| ayer 4c ima aplg'ngdplﬁﬂwﬁ}h@nﬂa‘?e?lsﬁdi‘gﬁ%?%et}@g%%%% %Pg%]?lﬁéyfg@f pf)ﬂsr%d

within the photoresist film215 (process , Ie e film15 (process
1t5) . Sub?@qmiqm I1§/g£3 ‘)ﬁfe&rﬁl\lr:é?]aﬁh h‘é“é&“ﬁﬁl i?%?ﬁéw”%§§%%§'r pl ating) 4a by ;]-o
etching (process . Next, as_shown in i n0f ghape
of 1t he spiral - Memewhiler althwughoir i %%E?Fg%togﬂgdfs gél% go Béﬁ'g?ﬁ rgxg on

upper surfaces of the guide franes 12 as, a reinfaqrcenent rs S
17) . 1And frepasceucxingeat theotentaat partign dh Oéieﬁlén%‘?é‘ WP%@??&%@%’?%%

ositioning at 'centers and spiral shoul der portions 14b of r LRN
gr ound d%fﬁcult to be oxidized ar?d are superior 1n c%nductlvﬁ:y- ﬂ‘or exaﬁppqe, 2 3Lt

the material, beryllium copper (BeCu) can be favorably used.

Subsequently, remove the metal sheet of SUS (stainless steel) (process
5), remove the photoresist film 15, thereby making the spiral-shaped terminals
15 1, and then paste a carrier tape 24 on an upper surface of the gold plating 4b
(process 6).
Then remove the metal film (copper plating) 4a by etching, and paste
! the spiral-shaped terminals 1 with the carrier tape 24 on a pallet 22 where a
plurality of convex portions are formed on one surface in accordance with a
20 largeness of the terminals 1 (process n.
Suck the carrier tape 24 by vacuum which pasted the spiral-shaped
terminals 1 on the convex portions of the pallet 22 (process 8).
Subsequently, after removing protuberant portions because of the
convex portions of the pallet 22 of the spiral-shaped terminals 1 by grinding
25 with a grinding stone 25 (process 9), remove the pallet 22 (process 10).

Then prepare the insulation boards 6 treated with a conductive adhesive

- 13 -



peripheries of the axle tree portions 14a are provided (process 18).
Meanwhi | e, the convex tools 14 may be one and be a tool into which a
plurality of tools are unified depending on a nunber and di sposition of the
spiral -shaped termnals 2 fornmed on the insulation board 6. 20
Subsequently, push the spiral-shaped termnals 2 toward the pallets 23 by
the convex tools 14, thereby performng a plastic processing of the

Ler M DALy, SBIQRESIE, ARl pERLE the BRI SHRNAN {atniiftElCanweX theobsard Gay be

2 to 2.5 ¥ M G 2t firou ole 3, assumng that a dianmeter ~ . of the
hole 3 iz one. ?%ZW out the convex tools 14 fromthe spiral -shaped
t er mi nal sPP4RY 128 renove the pallets 23 (process 20). Coat a solder reflow

?E?oﬁgﬁt’ﬂﬁi‘éti %‘3&%@%?@%?65&%&@%?@%% R S A
_ kol i e & the
Sol der - r dpfish SRIFARD) CO R R ANRer o P ERIR I EELRT, BARIC, F2 34 dhiee

procedures .descri bed abqve, epabl es t spiral contactor 20 5 with the
spi r &l - sHEp 'sﬁ'@rﬂﬁ termipalg g?@?‘?&@%ﬁﬁgv\ard a direction to opposite the

insul ation board 6 to be forned on the insul ation.boatd 6.whe nough
hol e i s provi dEBe HVB&‘?ﬁWII%?H‘gWSeﬁle?CSﬁ}ﬁdnéb%ef ?Iég%lﬁf eﬂ?‘lensc? 11\!”%,[ zf?’ ég‘&p 1\t%?r(])i ch
property is different on the exposed caqpper .pl af,i 4a sho in t fourth
process i ensesting ofothe wpiradwharpe O@rgngngss ﬂo%ﬁh? &%teh(éoritgfﬁmppolr@(ggg Sl ((r}tgrmve
t he copper plating 4a by etching, whereby it is also possible tqg.be

const i t ut whigo thi esh@egwxpawhgwrae% 6h32@’$??q1p?ﬂé°‘§‘pir8¥q°§ﬁg§‘5%m the

termnals 2 distended toward the opfggsi te direction to the insulation board
6 i s fornease tadk] todopsd tebamanwiestursd.t he different netals. 15 [Third
Enbodi nent] FIGS. 7A and 7B are_draw ngs showi ng a spiral contact ogo 30 in
whi ch ' the spimakdditapmd hyerwtiliging 2 deever; day hesahmenty eW’g‘rc i RSP bot h
surfaces of an insulation board 6. 20 In FIG 7A is, shown %iogés thath
connect i oaxposireievelgiment tresomenthdfrrt ¢ wsIslcelibnoraa® Jpny
obj ective are spherical connection end ) )

technology such as an etching, and a plating manufacturing technology, an

accurate minuscule processing is possible.

Meanwhile, in the processes 12 and 13 without removing the carrier

15 tape 24 and after pasting the guide frames 12 on the tape 24 as it is, it is also

possible to form holes in the tape 24. In addition, a manufacturing of the

spiral-shaped terminals 1 is also possible by utilizing an electron beam

machining and other minuscule machinings, and a configuration in which

these are added to the processes described above may be available.
20

[Second Embodiment])
Spiral Contactor 20
FIGS. 4A to 4C are illustration drawings showing a second embodiment
of the invention: FIG. 4A is a section drawing showing an appearance in which

25 spherical connection end terminals 7 are neared to spiral-shaped terminals 2

provided on an insulation board 6 where no through hole exists; and FIG. 4B is
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termnals 7 and those of a sem conductor device 9 connected with a

sem conduct or inspection apparatus are pad-shaped connection end termnals
13. z5 Because the sem conductor device 9 is connected with the

sem conductor inspection apparatus not shown in the drawi ngs, it can
perform an inspection -19 of such a wiring condition of the inspected
obj ective by connecting the inspected objective and i nspection apparat us

t hr ough tagﬁ‘aa%{ ﬁlraw?ﬂ%e%fo%n Oan Bppespiricel isivdpell ther spheaical ZoBRSHAOR n

FIGS. 7A are sane 1 n shape and only a thickness ofl %gi de franes 12
is differenf. s.ln Y § hAWE Rhb RpilaGShapéd dexinitials Be case t hat
connect i &P‘%?F&“Pélﬁ‘ﬁaﬁg% cgﬁn%ﬁle 1 i

e sem conductor device 8 of the inspected

obj ective are %Qgpggﬁgﬂ PR, %&“ﬂf‘eﬁi&isﬁ(ht%@bb&fdm Nalssnottandghtude, oid phe

sem conduct or are the’ pad- shaped connection end termnals 13 is

shown, a sel egt| g(;} rﬁﬂ{?aﬁé’g‘rgf%%r%t”%lgflgs&ﬂm Rpiral sHaPedtepminsls 2 atwhich

connect i oh SERERCE sem conduct or device 8 and sem conduct or
devigce 9 are both spherical con ' distcmidealspeditioasdtiher omasitet hat
thosg ar ecyiept B%l‘grP%%&fec%rﬁXé‘get%lc%dnggF]@B?er m nal s }ig i s changeabl e as
needed. As descri bege?)bgv(ﬁg because a constitution where the spiral

cont act or dBectignie & “invention is provided on the both surfaces of

the insulation board 15 6 enabl es thi Bl FpdArthietinehfation be
made nore thi nﬂ‘é‘ﬁ,sml?ﬁ]l rﬁ?ngﬁeé]gg%pggﬁgrgav%%‘ﬁ&such the constitution

al l ows a sem conductor inspection apparat i f R NHPEHY eARdct | N
addi t i on, bberd6dy pedesipls @to @BﬁPaf‘cg&Paﬁ%%@SF%@gé dteg&{’E%uiwrﬁgnti onis.

equi pped wi th excellent connection,charactesisti i « 6t

cont act or portibns @ Wwhere the PETHPDE &oﬁr‘é@%ve?%%%gn{iggt(gp ﬁgﬁpaﬁﬁ)ted ggarln' conduct or

i nspection apparatus of a sem conductor device ,al LSRGt end
accutlacy dxhetstpdraéaha@@ddGEMFaﬁsn%géHﬁ Bﬁg%‘ﬁjpyrlg? lﬁiég}tg@hggc??r%rovedg [?:r(l)urt h

Enbodi ment] 25 FIGS. 8A to 8C are draw ngs  exenplifving 2Rl Gaifiy of
spiral coreanimals bBedaase bhe fpixa @Bt%%gfgﬁe ee’?%@‘?lrngér‘h c coérr%%nen{pys and

N AR R e

deformations of the contact portions 2’ is ensured between insulation board 6
and spiral-shaped terminals 2. Consequently, the spiral contactor 20 related to

18 the invention can favorably adopt even the insulation board 6 in which no
through hole is provided.

In addition, on peripheral frames of the spiral-shaped terminals 2 are

! provided guide frames 12. The guide frames 12 are used for a positioning in
contacting the spherical connection end terminals 7 with the spiral-shaped
20 terminals 2 and a guidance of the end terminals 7 to terminals 2.

Moreover, because the guide frames 12 abut with a semiconductor
device 8 as shown in FIG. 4B, a move amount is regulated when the
spiral-shaped terminals 2 move to the side of the insulation board 6 by being
pushed with the spherical connection end terminals 7, and a uniform contact

2 without a deviation to the terminals 2 of the end terminals 7 is ensured.

FIG. 4C is a drawing illustrating a case of the semiconductor device 8 ip
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At the switches 18a are provided spiral -shaped term nals 18c having the
sane constitution as the spiral-shaped term nal described before, and the s
termnals 18c are connected with a power source not shown in the draw ngs.
At the switch 18b are provi ded connection end termnals 7, for exanple, the
spherical connection end termnals, connected with el ectronic conponents
(el ectronic appliances) not shown in the drawings. Thus, if the switch 18b

|'s moved igicgl %a&?%%ﬁp%éig cg%lh‘gﬁﬁe'ﬁﬂ NeSHOVNPhaT® B F&W REelSs indtbad cofrtdet i on

end term% switch 18b and the spiral-shaped term nals
18c are contacted, and.the [ ce and el ectronic conponents not shown
inthe dr%ﬁ]eﬁtf F@E%%ﬁ%?%@%gmlarfaqgg? the switches becone a turned-on
state, thereby rresulting.in hei suppl.ii t QHiRS hleCsdmftonductor
conmponents (el e@f&gﬁpcl%mrﬁgﬁ%%sﬁmo‘@ggé ggggpbgrgﬁﬁlgf ore. the spiral
contactors related to the invention are nade utilizi ay 4 GHkEspiral
processi n@e‘tlé‘é%é’lsl)‘@,t%op% 5 P‘c’:‘ﬁ GOENPEC nu?#‘?itflirlr{i%ﬂglﬁelgpﬁl Cont act or s
related to the invention can be made a thinner ' and miniaturized type of
swit &h. FemtegtorAtbareeondAgtad-in FIG 8B, a total thickness t of a

t hi ckness 2t of zo the male switch 18b and a thickness t

switch 18a canShuilanlyealshiinntisioage, & PAVE BRRQLNL}S e%ggéﬁlﬁ Bcﬁaefgeg%gH@é%
Thus, the spiral contactors related to the inyention.can.also,. rabl y
used as awhent e $piral-shaprd tamigaly 2 Iﬁaﬁ%&%ﬁ/l&e%‘.&e %@ﬁ%ﬁ‘ﬁ ati gtﬂo%\réﬁy@a

constitution which nmakes an OV OFF of a switch 25 g s%i bl e ag% %hggi o) t al
novenent , bbirtg ghehedaswvithotire i prd=plEapet, copchoR E5fs LFEHT i nekes a
female switch 19a and a male switch 19b rotate - 2f1 ag und a _center, of a
ful crum 18emicanduzser dewice] Bi abhttingouithethe guids fremesy gc%adf%%aﬁgs
showi ng ot her exanples in which the s spiral conta ths%‘i]ZI ettéeed ﬁfo.th&

i nvent | onbatweaptheedrininals 2 cired eBd wrminals AdniscdePEpeheftRe SHFAHY | ke.
And FIG 10A is a drawing schematically representing FIG 9A; FIG 10Bis a
schemat i c epeatéedin drawing of a line DD of FIG 10A. As shown FIG 9B, the

switch 50 is constituted of a male switch 50a and ) )
Thus, by using the pad-shaped connection end terminals 13 instead of

the spherical connection end terminals 7, the pedestals C can be omitted, so a
height of the guide frames 12 can be lowered, thereby a thickness of the spiral
15 contactor 20 being able to be made thinner. Moreover, by using the pad-shaped
connection end terminals 13 instead of the spherical connection end terminals
7, a thickness of the semiconductor device 8 with the end terminals 13 can also

) be thinned, so a further thinning of the device 8 becomes possible.

20 Manufacturing Method of Spiral Contactor 20
FIGS. 5 and 6 are process drawings illustrating a manufacturing
method of a spiral contactor 20 of the second embodiment of the invention.
Firstly, form a metal film (copper plating) 4a on a surface of a SUS
(stainless steel) metal sheet, for example, with a thickness of 20 to 60 ym
25 (process 1), coat a photoresist film 15 on the metal film 4a, and then dispose

photomasks 16 with a pattern of the spiral-shaped terminals 2 on the film 15

- 16 -



~0 female swtch 50b. At the male swtch 50a are provided connection end

termnals 51la and 51b not electrically connected. At the fenmale switch 50 b

is provided a spiral-shaped termnal 40. In the spiral-shaped term nal 40

exi st two things corresponding to the contact portion ~s 1' of the

spiral -shaped termnal 1. That is, in the spiral-shaped termnal 40 are

provided termnals 41 and 42 (see FIGS. 10A and 10B). The term nal 41 as

t he cont ﬁ;oc%ggtz'gon 1' has a spiral shape and its thickness is set to

becone thfnner as the contact portion 1' proceeds to a top side. Zo A base

end R of the tgrm nal i [. X i a T 0§, tdeeform a
Fufeifetiy Gngh BRoflnf REP' pSIGecit T, 1, 22

spi ral - shaped 1 1s provided in a state

irall t ended d f j LBy ' i nt
o tht ho Gesipmment RERbment A REmA08 S BR Shliohe PR 1BIPRRER O} PO D0

[ iti | t f th [ : t iq)ts 1
and he 25 1 heyAnd ghaBeneear E5anpgy aauakey CRlap AR RTRE e e R P 7

the termpal 42 is fixed on,a board .at .iit.s i -2 ny a
stat& spifbp| Sﬁoeie%n%lég"wgmé? deXResEA; t"?hélﬁd%ﬂg %‘gt&.ésg%q g?%é L5 therebd ¢
10B, in the terninal 4 S BOi nt i.i %f)ﬁ)itiong1 | owest, and fromthere as a
poi nt pro@é@’ﬂ§gttbﬁ/éPH'a§'(§' aped tegninals's process &yesi gned to be gradual |y

positioned upward. s That is, in the spirgl-s ed,term nal 40. a vi ded
total two terntgsesit ltshélsf’e?QﬁSFﬂP tpomg ha'é? Pg*}a“ tg‘iﬁtf%qn%l’ é%i lﬁlshg%zé he
termnal 41 with a snmaller spiral radius Anﬂ if ﬁus ed from an %‘ﬁg?qﬁ‘ by
contact edesarihedi embodanentrrenstutedso tthatkithe Rlalipelayers aLe £re i'tuted
so as to be able to nove toward downsjde. ~o Because Sufih tlge constituted
swi t ch 500mttopfsa gnldplatinglayerrdh, nigkek pletig layetdcc And gold plavpg dayer, ot hs
exist, it can also be favorably utilized as a switch for various kinds of
nanodevi cdb omntheametalsplae (¢oppenddatiingbd?+i on of an i nspection apparatus of
a sem conductor chip. Meanwhile, the invention can be variously renodel ed
and changed in ~s the range of its technical ideas. The invention is
characterized in that the m nuscul e processing is dispensed by the

phot ol i t hogr apSnbseghertlpgenaene tiheaﬁi?}ﬁgm@ﬁhﬁ eet (bragess hFIBI%E;Ed,?3 where
therefore, it is natural that the invention covers_manufacturing nethods
usi ng t heshe STIS MMRUFBRId4d, APPhaABIpalEY 28cebexs agluenlityolcepReRRPEIRS at ed
to the present invention, electrical connections wth electronjc, conpopents
are ensur egle fyrrasd enyow®stefate iy axoordzatceonitbrallargenesrapbthy SIMP]'(%]E!:%P‘?A] nds
of electronic conponents in which a micromniaturization i f@goceedi an7. 2s
Nbr eqyer , thmikuels Miand albonivattt the tewrhinals @ areconvex! porsiansuelethenpallet

by vacuum sucking, thereby shaping the terminals 2 convex (processes 6 and

7).
! Here, a material of a pallet may be the SUS (stainless steel) and other
metals.
20 Then, after removing protuberant portions because of the convex

portions of the pallet 27 of the spiral-shaped terminals 2 by grinding with a
grinding stone 25, remove the pallet 27 (process 8).
And dispense a gold plating 4b on a ground surface of the spiral-shaped
terminals 2 (process 9).
25 Subsequently, remove the photoresist film (dry film) 15 (procéss 10),

attach the guide frames 12 of a polyimide film, in which a drilling processing is

- 17 -



termnals can be plurally provided on boards with an accurate and extrenely
- 23 smal | size by the lithography technol ogy, they are favorably
applicable to various kinds of mcrodevices in which an ultra-thinning is
proceedi ng. - 24 WHAT IS CLAIMED IS: 1. Atermnal for a spiral
contactor which perforns an electrical connection with a connection end
termnal provided in an el ectronic conponent, the termnal conprising: s a

peri pher gj; é‘@&@”b N atvresdiasi(pRsteks @M).contacting said end termnal;
wherein or%gf)en ofﬁsaiadpgont ag:(pporti on is fixed on said peripheral frane,

and the ot her e'T‘i)fe%f coat Cih.ﬁoﬂlﬁ@t?%eﬁgf 18D 1550RT HUbWeH sfdcd by thx taetidd

toward a center of &n opening of said peripheral frame so as to universally

) I S AT " appe el 18 rassene

frame; an erern d contact portion becones thinner

ond. 2. AR e AR L GRERE 10} MATPBAR U RAREE R CITRLTNT,

metal filmis forned l)ﬁr‘l1 surface of said contact portion with plating. 3.
A spiral TEOMEERESRE p%sed with a terminal for a spiral contactor ~s

according to claim, in a.hoard: wherein said {ermnal i L.y.said
board so that ‘éﬁfld" %'nP’éRYt“?]ﬁ’& P}a&m%l%%sms%rr%erﬁ??gl\}%*avﬁ gﬁ&%df;agzre ¥ arhcce of
sai d board; . and erei.n a,concayve portion tolerating,a nmv . jd
cont act p%?@i%rg%s?lat‘nga}%yeﬁoggdoﬁgsthﬁr 89/?%%d?i§tﬁnﬁ.4% esxﬁosgﬁrk&tﬁ%%c Sr
according to clai , erein termnals u t onnectjan end term nal s

i n nunber Phetavesigy lﬁﬂ ]gg(ipﬂo‘iﬁséM)&ﬁrﬁo\?oﬁg‘oﬁbﬁtl%a&goﬁ?sgvilbged, and wherein
respective said term na{s are di sposed on, sai d bp rd so_as tlot.005r spDond to
respective sai dubsaaveatiYorrexnere @thiexRpsed faetal, 1ﬁ'ﬂe(°°PBe‘3.p AUDS; r‘g‘? y
contactor equi p&ad with a terminal for a spiral contactor according to

cl aith 1 oetchingprgcess 16). wherein said termnal is provided on said board
so that said contact portion is Sﬁﬁarat ed froma surface of said b?a{d as
& 0

sai d terninal Mestedds shpvm J3i e benth tWeF dte aP¥EviERE 8t 1FBRPENGT oS ai d
contact portion. 6. A spiral contactor accaording to claimb5, 23her ein
t er mi nal sseiqabshapeds texminalsi 2rirerd bengrideforane Haﬁ#&epag]%i/i e 81 WPREY ¢
el ectroni c conponent are provided, and wherein respective said termnals
are di sposerfaces efiihe dide dramoead 2tas & seindensement snembsE (Praress iy Y
connection end termnals one for one. 10 - 2G . A9u. A9 . A9% A% A9% A9
A9l . A% A& A %AREO paBpate3 conveR tomhsy. ¢ Anaorhich axbe Aree AyorkkmmsaHAa [fom
34K>(u2[ *. px _
15 positioning at centers and spiral shoulder portions 14b of one rotation around
peripheries of the axle tree portions 14a are provided (process 18).
Meanwhile, the convex tools 14 may be one and be a tool into which a
‘ plurality of tools are unified depending on a number and disposition of the
spiral-shaped terminals 2 formed on the insulation board 6.
20 Subsequently, push the spiral-shaped terminals 2 toward the pallets 23
by the convex tools 14, thereby performing a plastic processing of the terminals
2 (process 19). Here, a push amount by the convex tools 14 may be 2 to 2.5

times of a through hole 3, assuming that a diameter ¢ -of the hole 3 is one.
Draw out the convex tools 14 from the spiral-shaped terminals 2 and

25 remove the pallets 23 (process 20).

Coat a solder reflow and a conductive adhesive on the insulation board 6
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*}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]c
aJ cal calcalca]lca]lca]ca]ca]ca]ca]cRal *U2"j\gN OL~W xsni d_Z] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! %884 .
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n<<==][ ==%ﬁg§g}?§§?%£sm d_Z] ca](ga] ca] ca]) ca] cal] ca] ca] ca] ca] ca]ca] ca] ca
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cal ca] ca] ﬁai cal.ca c(f\e]dca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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cal ca) cal ca] caMioqbibile aliet ortyiogriitfers i AP Efag) GE AR ERLEGY 5] °0
;géggggﬁﬁaﬁ%%%%ﬁ%% I%é’%&?gﬂﬂ&f?f’é&}%@‘j‘%#cﬁ‘)&ﬁ in the fouxth -rgg Scs’a._ 3 ?(L:da] cal
rniinoChORBER ARG LA BERST. L o SO PEOjecay (il £ Bipi el e 7o
U] ot PR Rk BRI 56 b B RRINIE 2P BF (AT BHF R BT (Lo Ear A ke ca

oo ool oo el adn pb o the Yot SRk ehsah o) £ 2l.s2haed ek apd tAl eBhaditd (%4

xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] calcalgalc al cal ca C a ca
La] Ca] 5] cafeshbeae il B pOandmaS Ty popieY RuiRy o aTiarl 2re S5 ca
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal | T$7w] glifferent metals.
*t 04" #!} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
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a] ca] ca] ce[;]l[‘béxld. Rafhodhmgnskp. 7: } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca!’;ca] ca)ca] ca] ca] ca] ca] ca] ca] ca]tcag ca3 1 J+ 10101/&' ()
-S"10%&' ()-L % ( }A\amb B ave drawings showing g spyralycontactor sU in wihic
109%& () ->(udE+310%&' 3% 109%& () - 3#YA0%&' () - !"109% ()-. ."109%& ()-y1Q%&' ().-
s @’0%%5) 0) fmm@ﬂmpedmm@(@&%ﬁ@me@ b@fovaempgwdtié@d)g“%%t%’é?a@@( fy-3
'M109& ()-[*+,-.aSE73 10MM 10MM 10MM F=Y109%vME' () -3 910%& ()-F7z109& () -
F5"109&' ( )arrBisidadion)boapd 6.a?SE73 10M S"10%&' ()- S"'109%&k' ()- !'F
WMO%&' ()-, 109& ()- &YL09&' ()- "109& ()- *}[<SE73. )
103+%309&' () - ! Tyt RUBIK A )is! 8howhl GoRase - Geat] Gomnegtiony MO"F&“{lPah 8%
& ()-*U"r?47 10>109&' () - FO109&' () - Y7nPdO9%&' ()- ! F3"109%& ()-F1109%&' ()-!
F- 040%&' ()setiicond@thd devige BLRADIRsecta] objeetiys -arecentierical Tongegtion 6vgd: () -
10 10j\gaBnlNV @ 109 10%&' ()- Z10%& ()- Y%O0%& ()-!9Sz&10%& ()-L10%& 1&% F
109%& () - Ni tegBiha1@ 10%h@ RINYET( - 3entitos®idtyr | 4a0ive; Q) cohnedwd (With! a100&
"()-1"10%& ()-OL~dEnNV @ 10% 510%&' () - 310%& ()- 1"10%& ()- y/"10%&k ()-
s- %40% ()serhitoh@¥Btot)insPBEsd LYt diERie( pad-8lEELd rontection end terminals

13.

25 Because the semiconductor device 9 is connected with the semiconductor

inspection apparatus not shown in the drawings, it can perform an inspection
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10 10=10% ()-39910%& () - 37940%& () - 3CdEbC@ 109 L"109%6& () - 3109%6& () -
gigggg 8-9 %409%6& () - 109%6& ()-"109%& () - 2j HaBbC@ 10(% ! 10%3&'(%)-
S'1096& () - 1096& () - 3YL09%6& () -! S&10965& () - 0sdEb 9By " () -
3s- 9%409%%& () - Fl +1096& ()-3° 18()3/5& ()- ()- 0sdEbCE 1098y/ 710%& ()
| 940968&' () - 3f #$10%&' () - hl mo_@@ 101 GA0%: ()-'!1 @40%b& ()-' 105 1Q5
105=109% 8 )sudh" 20%Gin(p BRARDIG I the nspectedx@bm@aivel Gug: cepneet@!l&l ‘() -
1 9L&10%&' () - !9L&IOYR ()- @A0% ()-! @A0YR ()-#$3$3$$$% @ &10%& () -
109 () - fHapebt 086k hnd 3HSHYRN(Ipprbba® thiougnsisaspiral contactor 30.
&fg(% g)l 9@1;%}/%;/12) )- 109 ()-fY10%&' ()-1LT10%& ()-F
edaﬁém@lb&‘% sH (ix)l-FIGs 104@ar(d 7B’ apy/@atme- in
y"10%&' () - S109%& ()-'3F10%EE) "(W((3)\*aB~_@! 3/ " 10%& (I§d 3s- tmowge()

3+" 10%& ( : ) O
00 A T s s a0} o

GH+++2, A, , aBbC I
0o ()1 - 200 aseh; %R%@u%%s?%wé’%ﬁf% T O T o ) -

! 0/(10%& () ) U % i
e f: deviR”8 6f the LiPKBelted/ dRBBLiVe-are the
igcyg;/ag(yg &‘%@W" * 45?&@% 0Y& () F0131111111xnb%?e 10%%%(&; a;:10 10
Y herd r@ 1571086 thhed 8rER2 YeARBREtor device 9
s3100¢ ( FPRAOs e ectioh Fhl el el | B e () 10568 ()2
/SV\B333#4S4d Ca dﬁ%%/?gﬁmﬁﬁg nd te mlnals 13 is shown, a selection of
)0%5& 0)- Wb & 8 T00B%" ()% sA4445° 555aBMHC 1. " 1096& (
, connN i t the connection end terminals of
.| 920%6& PrResiaReRe: (Ermipei AT sEs ) ¢ B 0T d () B r I TNy GTPT QY
10 (%l{e se(ngucond/ugtop device 8 and semlconductor device 9 are both spherical
connection end terminals and another case that those are both pad-shaped
connection end terminals 13 is changeable as needed.
As described above, because a constitution where the spiral contactor 30
related to the invention is provided on the both surfaces of the insulation board
15 6 enables a thickness of a contactor itself to be made more thinner, an
adoption of the contactor with such the constitution allows a semiconductor
inspection apparatus itself to be miniaturized. In addition, because the spiral
' contactor 30 related to the invention is equipped with excellent connection
charaéteristics, the adoption of the contactor with such the constitution as a
20 contactor of the semiconductor inspection apparatus of a semiconductor device

allows an inspection accuracy of the semiconductor inspection apparatus to be

improved.
[Fourth Embodiment]

25 FIGS. 8A to 8C are drawings exemplifying an application of spiral

contactors of the invention to switches of electronic components and the like.
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switches become a turned-on state, thereby power resulting in being supplied

to the electronic ;:omponents (electronic compliances).

15 As described before, the spiral contactors related to the invention are
made utilizing a minuscule processing technology, so a switch made by
utilizing the spiral contactors related to the invention can be made a thinner
and miniaturized type of switch.

For example, as shown in FIG. 8B, a total thickness t of a thickness 2t of

20 the male switch 18b and a thickness t1 of the female switch 18a can be made
thinner than a thickness of a credit card (0.7 mm).

Thus, the spiral contactors related to the invention can also be favorably
used as a switch for various kinds of nanodevices.
Meanwhile, not only a constitution which makes an ON/OFF of a switch

25 possible by a horizontal movement, but also, as shown in FIG. 8C, another

constitution which makes a female switch 19a and a male switch 19b rotate
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electronic components and the like. And FIG. 10A is a drawing schematically
representing FIG. 9A; FIG. 10B is a schematic section drawing of a line D-D of
FIG. 10A.

As shown FIG. 9B, the switch 50 is constituted of a male switch 50a and

10 female switch 50b.

At the male switch 50a are provided connection end terminals 51a and
51b not electrically connected.

At the female switch 50 b is provided a spiral-shaped terminal 40. In the
spiral-shaped terminal 40 exist two things corresponding to the contact portion

15 1’ of the spiral-shaped terminal 1. That is, in the spiral-shaped terminal 40 are
provided terminals 41 and 42 (see FIGS. 10A and 10B).

The terminal 41 as the contact portion 1’ has a spiral shape and its
thickness is set to become thinner as the contact portion 1’ proceeds to a top
side.

20 A base end R of the terminal 41 is fixed on a peripheral frame T of the
spiral-shaped terminal 40 and the terminal 41 is provided in a state spirally
extended upward from the base end R which is a connection point with the
frame T. That is, as shown in FIG. 10B, in the terminal 41 a point m is
positioned lowest, and from there as a point proceeds toward points 1 and h,

25 they are designed to be gradually positioned upward.

In addiﬁon, the terminal 42 is fixed on a board at its end and provided
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terminals, the terminal 42 with a larger spiral radius and the terminal 41 with
a smaller spiral radius. And if pushed from an upside by contact end terminals
51a and 51b, the terminals 40 and 41 are constituted so as to be able to move
toward downside.

10 Because such the constituted switch 50 adopts an extremely small
contactor in which two electrical paths exist, it can also be favorably utilized as
a switch for various kinds of nanodevices and an inspection needle portion of

an inspection apparatus of a semiconductor chip.
‘Meanwhile, the invention can be variously remodeled and changed in
15 the range of its technical ideas. The invention is characterized in that the
minuscule processing is dispensed by the photolithography technology and

plating manufacturing technology, and therefore, it is natural that the

invention covers manufacturing methods using these.

20 INDUSTRIAL APPLICABILITY
According to the terminals related to the present invention, electrical
connections with electronic components are ensured by surely contacting
connection end terminals of various kinds of electronic components in which a
microminiaturization is proceeding.
25 Moreover, in the spiral contactors with the terminals because the

terminals can be plurally provided on boards with an accurate and extremely
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LOAOY & () - a peripheral frame, and a contact portion contacting said end terminal;
wherein one end of said contact portion is fixed on said peripheral frame,
and the other end of said contact portion is provided spirally extended toward
a center of an opening of said peripheral frame so as to universally move in a
perpendicular direction for an opening face of said peripheral frame; and

10 wherein a thickness of said contact portion becomes thinner as the

contact portion proceeds from said one end toward said the other end.

2. A terminal for a spiral contactor according to claim 1, wherein a metal
film is formed on a surface of said contact portion with plating.

3. A spiral contactor equipped with a terminal for a spiral contactor

15 according to claim 1 in a board;
wherein said terminal is embedded in said board so that said contact

portion becomes same in level with a surface of said board; and
j wherein a concave portion .tolerating a movement of said contact portion
inside said board is provided.

20 4. A spiral contactor according to claim 3, wherein terminals equal to
connection end terminals in number provided in said electronic component
are provided, and wherein respective said terminals are disposed on said
board so as to correspond to respective said connection end terminals one
for one.

25 5. A spiral contactor equipped with a terminal for a spiral contactor

according to claim 1 on a board;
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6. A spiral contactor according to claim 5, wherein terminals equal to
5 connection end terminals in number provided in said electronic component

are provided, and wherein respective said terminals are disposed on said

board so as to correspond to respective said connection end terminals one

for one.

10
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