6 JUNE 2006 TERM NAL FOR SPI RAL CONTACTOR AND SPI RAL CONTACTOR FI ELD OF THE
| NVENTI ON The present invention relates to a termnal for a contact or

performng s an electrical connection with an electronic conponéH NEZA% i n
particular, relates to the contactor equipped with a volute (spiral) shape

of the termn uct or
devi ce (el ect ?&R@?Wﬁgﬁm%ﬁéﬂﬁﬁmﬁgﬁbﬁm @@ﬁéqﬁ@ﬁ. nal
and a pad-shaped connection end termnal. 10 BACKGROUND OF THE | NVENTI ON
Acconmpanying a nultifunction and high performance of a sem conduct or
integrated circuit in these years, a hi g{EdensiIt\Jy packagi ng of an I C package
mounting an | C chip (hereinaf FAELT:OF TEE I VEENSI@Nonduct or devi ce or
sinply 1s sem conductor) is requested. As a result, a BGA (Ball Gid Array)
which is conpaThtiprebynt inpactiormndldtes dosplhermiedl fuornaeohitactoe ubrfamyingal
possible to be nade nulti-pin beconmes to be used instead of a

convest i onghl ylebtrechl Edhhédtash Rvthpaek eRaticde) cangohbeat,! akd. id hpérﬂl@ulhhanks
to a fact that an adoption of the spherical connection end 20 terninal

al | ovs a1 Adueld QPO cftatsACH IR edvoth ANdbIALPl(AGRABNhARAGE tRE toitndlC

package, and a thickness reductl on of the IC package itself. The trend of
the m niat yL g nh{g;]thé d18¢ Eﬁoﬁaﬁrﬁﬁi % BLAYLARAIRSK (%'cht @Féﬁ}ﬁﬁﬁ cal
connection en nal 1tse ten s to nore mniaturize
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mm thereby a berng procee

ci rcunst ances ter mcpia el e(ft rically connecting with the 6 JUNE 2006
connectlon end termina

10
BACKGROUND OF THE INVENTION

Accompanying a multifunction and high performance of a semiconductor

integrated circuit in these years, a high density packaging of an IC package

mounting an IC chip (hereinafter referred to as semiconductor device or simply

15 semiconductor) is requested. As a result, a BGA (Ball Grid Array) which ié

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



spherical connection end termnal is also requested to handle the ‘

m niaturization and high integration. In advance, the applicant of Ejge 06
present invention disclosed in Japanese patent application 2001-

(applied in March 19, 2001) a spiral contactor 5 in which a term nal
contacting a spherical connectjon end term nal has a spiral shape, and a

wi dth of sRRericalniceanesdennandaternitalasist alse erganastedortocebandle obhe base
end side to a top side. FIG 11Ais a plan viewin which a part of a spiral
cont act or m3niagisightisadind highimntggrtiemti on is represented partially
enlarged; FIG 11Bis a section 10 drawing of a line F-F shown in FIG 11A
As shown in FIIa adtance, tbespplixant ofithe poese3d inyentiont disclbeed o Japapkse al ity
of spiral-shaped termnals 31 (hereinafter referred to as spiral-shaped

t er m nal spateins pptitatiohe2@01-a77388 (applied aaMafdhel @) 2001)es spitabeoathcton as

i nsul ati on board) conposed of insulation materials. 15 Each spiral-shaped

termsnal il wiighaa Gjekiihal cehtRgimnd kpharicangednédtior? siRPdé@hathiShas e from
adj acent spiral-shaped termnals 31 at a predeternm ned distance in

I ongi t udi %ﬁ}alaélgaﬁé}ta&{@'a #iA8FL bf A8 - tefmIh SPBEEI AN nATr &6 a8 Rk eratlaREd
termnal 31 of the spiral contactor 30 is set so that when the spiral

cont act or r?bge&fs H‘Bﬁf’a%s@ ANdiag%8r €6 28 _f orman 20 electrical connection
t ne

with an ePectronl c conmponent, 1t can or one overlap a spheri cal

P The. spiral Ei TLAR: LHRBAIER  wRiaPaaRah 6 BirlT8hEcibl 59 disciolld B¢
jon.end term.n sed,at th m conduct or

dovi co. o Eapcap eciofr i JepkfieBiq ol IR S Blestiod 1 TRl SRt
those of adlase e SRhLH- ARG 4 F1td 13hs 31 are set. 6 JUNE 2006
As shown in FIG. 11A, the spiral contactor 30 is constituted of a
plurality of spiral-shaped terminals 31 (hereinafter referred to as
spiral-shaped terminals) disposed like a lattice on a board (hereinafter referred
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. -



In the spiral -shaped termnal 31 is forned a spiral (volute) form probe 32
and at its center portion is ensured an approximtely circular sp E\(/#Bt? a
dianeter h. Alength of the probe 32 is set so that a contact |en he
probe 32 5 and spherical connection end term nal becones not |ess than one

rotation (accurgtely. one and, one foyrth.rqtations) when contactin he
spherical corfectq B&lréﬂﬁh?%‘}n@?ﬁpm#ﬁlq OTTRe(E 4 %Hi\é\gh(vd’iutq; Of)‘Pog@ is
set to be a length which can,  keep an electrical connection surely .

cont act i g 8RE i crrigr RYHivEcks isudad am appraximatelnfiseilansppeomdth2 and
spherical connection end termnal are contacted. In addition, as shown in
FIG 11Adiamgterh. size in each point a to f of the probe 32 is designed to
be a shape in which a relationship of a>b>c>d>e>f is realized. That is, the
wi dt h of the pkdbegtd2of thesprohe3Bdsmet snathadvie contact Hengils of tlob@robe B3ar s
its top. However, in the spiral termnal 30 equi pped with the spiral-shaped
end st er randalspBéricaAheonnedtivroferidh¢eymiisd Becdmeepmes lespaidan anet hetapionbe 32
nears fromits top Eto base end R, so if the spiral contactor 30 is

consti t ut(gecuitdle onephhdl ofbafrRGth erdtabidng) 3wheRi BentActidgdeHe akpReiaddll oW
pitch in order to handle 20 the mniaturization of the spherical connection
end termdpahe&tion BRJ tepmigsnduct or devi ce, a wound nunber of the probe 32
(contact length of the probe 32 and spherical connection end termnal)

t b d , fet ipng |
cannot be na @I‘dHH%ri% tBé‘?éﬁé% oft fife W%QEE}%&F 525’3 i@?e&%@lb@h%l 'E:Qﬁ‘l{éégg n

bei ng decreased. FIG 12A1s a par plan view of a spir

cont2ct o AT WA B SRR L fhnkensE ShLERLE gty e
shov1v(|)1 in tEhFind1?Ahén he probe 32 and spherical connection end terminal are
contacted.

In addition, as shown in FIG. 11A, a width size in each point a to f of the
probe 32 is designed to be a shape in which a relationship of a>b>c>d>e>f is
realized. That is, the width of the probe 32 is set to Become narrower as the

15 probe 32 nears its top.

However, in the spiral terminal 30 equipped with the spiral-shaped end
terminal 31, the width of the probe 32 becomes broader as the probe 32 nears
from its top E to base end R, so if the spiral contactor 30 is 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 spiral-shaped terminals 41 is set at a narrower

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



6 JUNE 2006 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 proc egs from
its base end Rto top E, a contact |ength of the probe 42 and sp(h’éjﬁE ape
connection end term nal beconmes not nore than one rotation (accurately

three fourths 5 rot_ation)}w therebi/ there existing a problemthat a
sufficient contRdk % a6 sheevn dpnklGcdi2As dbarasse g Eiy spiaki geataptor 49 a

ensured. In addition, when a thorough hole (concave portion) making it
possi bl e widshbW pfishedrphe ¥ béromgshnarroatercan tlee pirelve dldproseedsirom gtsot
provided on an insulation board to nake it ultra-thin, there exists a

pr ogr am these end Bi tatop EQ acomtact kengthmfdhelmrohd 2 aunld sphehieal nenmextticon
board. Under t'hese circunstances, there exists a request for a contactor
whi ch candisermiredl becames aodunbes thHawi exe aothtiore (accurhtdlyr thrieai fouethy i n
which a disposition distance of the spherical connection end termnal is

narr ewer ropatiefgthenslsly \Whbed egizhirt hf probdérhl thaans sufideaprbagdct! witht the at
| east a contact 15 length not | ess than one rotation) with the spherical

connect i afphRital @6HhE@ion eMBtEAUM al iEhRIt@mLPA]. EXi sts a request for a
contactor which can adopt even an insulation board in which a thorough hole

I's not provideg, agﬁ§m%tﬂﬁ%u%{ @h@ﬂrﬂ?&tﬂ{rﬂ%@kiﬁ € b&ﬁBfe

relates to a termnal for a spiral performng an efectrica

connect i gea Bﬁ]éﬁ?&&%"ﬁﬁﬁ%"%& al %Bﬂidgé‘éio %gpintgﬁﬂiﬁél is;aa‘ﬁbetre‘gﬁ%?&%ﬁ an

conponen ermna onstituted Inc a peri rane and

contact RRLLL E9BA o BablcycPIRGRATIERE, AW A rhob B hoRbHEr

fram and tpe, other end ot Lhe.cont act Rortion ys provided spirally

Under these circumstances, there exists a request for a contactor which
can use even a semiconductor device and microminiature pair chip in which a
disposition distance of the spherical connection end terminal is narrower
pitched, and which can sufficiently ensure a contact length (at least a contact
15 length not less than one rotation) with the spherical connection end terminal.

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



6 JUNE 2006 of an opening of the peripheral frame so as to be universally
novable in a perpendicular direction for an opening face of the &)W%% al
frame. And a thickness of the contact portion is set so as to bec

thinner as the contact portion proceeds fromone end to the other. s The
termnal for the spirgl contactor with such the constitution enables the
wound nurﬁe@n&p%@g&?n&%peﬁ@ rahframe so| 3s &k geaversalygmoyabledped  of
t he opening of the peripheral frame to be increased because the contact
portion operpradicadar daredtiondéey gnedpemingefacenet she neriphenah framee dndamce
with that of a top and to becone thinner in thickness as the contact
portion rtkaclness dfrtdra cordaehgoriionhe setiseras s bacomsuihinnehas| thregedntaict t he
contact portion contacting the spherical connection end term nal can be
suf fi ci enpdryioansnocedds friviar env end thythgratternl | y st rengt heni ng a toughness of a
volute portion as the contact portion proceeds to one end side with the

thi ckness of tThige ¢orhiedl fopahtispirdlajonta@bachdish Isyich thek@netitutiohedrdblas wi th
along life, in which a 15 contact with the spherical connection end

termnal fhe wehhiG@nbey oERBE@Atad pHeivh BEirallyeSdehdeditsRargatel détRer
fishing rod, and a flexibility is exerted, and which is durable, is

provi ded. ofMH£BYEhing BE th@Vﬁé}ti%)HQra{leﬁ%h?é th he? jfdtehgbd HRRLAEE The! Eorffaiceh the

termnal for the spital contactor described before is equipped in a board.

20 In th ' o ' [ e . t
cont act T EiB L AROIARRlL 15 RES{EEE AFhe EnSRRETAAR I fd e Qi

h b i | i
Lofh | oEart?lg%pof?%J ﬁ%%ﬁ%" oD eRlfeTth ek § ?ﬁifa@??%%t‘géﬁt&& ?ﬂ%ﬁ%ﬂ ovs
. 5 . h :
CerriPnal FomoRBEdtRd o T theEar Sttt it TEORELOr M6 EPBFDoBBIHE same
in level é’é‘n';cé‘cttlﬂ'ge t?llérsfp %(Ia'ic%fl

ctopl(ralection end terminal can be sufficiently ensured.
Moreover, by gradually strengthening a toughness of a volute portion as the
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



- 5 6 JUNE 2006 board. Moreover, because these termnals can be plurally
provi ded on boards in an accurate and m nuscul e size by photoli téﬂﬂgf@%&/
technol ogy, they can favorably handl e various kinds of connection en
termnals of mcrodevices in s which mcromniaturizing and ultra-thinning
are proceeding. 10 15 20 25 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1A is an
enl ar ged - vi ew of a spiral contactor being a first enbodi nent of the
present invention; FIG 113 is a section drawing of a line A-A shown in
FIG 1A FI G Mar¢ever, peeanse thesetemniralaranier plsrablyl providadhen bpardd in
contactor shown in FIG 1; FIG 2B is a section drawng of a |line B-B shown
in FIG 24 acgndatel @Gnd2@imnisaubeeizeobydpheialihsgraphyy tachagpewy dhep ¢an whi ch
a spherical connection end term nal of a sem conductor device pushes a

spi r al - shfaperhbly dianidlal varfdus kihdssofacqpreetion eidvémgirtads iof migtoddvdces in

manuf acturing nmethod of the spiral contactor being the first enbodi nent of

the gnvenwhivh midromidatigrisingenid eltrathiiggshewrogeatingppear ance in which a
spherical connection end termnal is neared to a spiral-shaped term nal of a
spiral contactor placed on a board where a through hole is not provided,

FIG 4B is a section drawing showi ng an appearance in which the spheri cal

connection end term nagRIRFCORRER BN O MR RAWEaRed termnal . In

FIG. 1A is an enlarged plan view of a spiral contactor being a first

embodiment of the present invention; FIG. 1B is a section drawing of a line
10 A-A shown in FIG. 1A.

FIG. 2A is a plan view showing another example of the spiral contactor
shown in FIG. 1; FIG. 2B is a section drawing of a line B-B shown in FIG. 2A;
and FIG. 2C is a section drawing showing an appearance in which a spherical
connection end terminal of a semiconductor device pushes a spiral-shaped

15 terminal.

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



addition, FIG 4Cis a section drawing show ng a pad-shaped connection end
termnal instead of the spherical connection end termnal; FIG %Qui@ﬁ%
section drawi ng show ng an appearance in which the pad-shaped connecti on
end termnal is connected with the spherical connection end term nal of the
spiral -6 6 JUNE 2006 5 10 i5 20 25 contactor. FIG 5 is a drawing of a
former haoptastopr ocesses to illustrate a manufacturing method of a spiral
contactor being a second enbodi ment of the invention. FIG 6 is a draw ng
of a latter hdliG.ob tihea phooeingesfta formest haife of hproceases dot ilhistgateetahod of
the spiral contactor being the second enbodi nent of the invention. FIG 7A
i s a sectmenufhchuring miethwdhgf arspapgdeandacter ibeing iacdecand sambedimderdt of thkevi ce
wi th a pad-shaped connection end termnal and a sem conductor device with a
spheri caling¢emtiest i on end term nal are neared to a spiral contactor where
spiral -shaped termnals are provided on both sides of a board. FIG 7B is a

sectfon draw rRIGhewsng davwaRpest anaéternhiifi sthtHd procddes it6ailluseritectieon end
term nal and pad-shaped connection end termnal are connected with the

spiral cofhagiREurifsGRetSdld bR spiral €6 MMcBShSRSWHscbon@SEnhBdithé st of
spiral -shaped termnals related to the invention are utilized as swtches

of an el agkhiRPLftion.

FIG. 7TA is a section drawing showing an appearance in which a
semiconductor device with a pad-shaped connection end terminal and a
10 semiconductor device with a spherical connection end terminal are neared to a
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 switches 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 fulcrum.
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



conmponent and the like: FIG 8Ais a plan view of switches wth a
constitution of parallelly noving connection end term nals; FlG¢ 8Rgir§i2N
enl arged section drawing of aline HH and FIG 8C is a plan view of2
switches with a constitution of rotationally noving connection end
termnals arqund.a fulcr . Fl 9AI rawi ng show ng anot her exanple in
which a speectiosALpEine ?fgﬁﬂmﬁ%m@d?@ ‘the invention is utilized as a
switch of an electronic conponent and the like, and is . a plan view of the
spi ral - shaped ¥Hrnd hdis gn eargad diawing el servantiond spirdmontactorgBlGs a
section drawing of a line D-D; and FIG 9C.is a section drawi ng show ng a
connect edl B8 a3 a serfion drawing ohadingF i sBewarath al 11Ar epresenting FIG 9A;
FIG 10 Bis -7 6 JUNE 2006 5 a section drawing of a line DD of FIG 10A
FIG 11A is anfEaSat3adindt b8 showf a gonvenieonalmpiralsgintattoroRlGci 3A;is RInG,
11B is a section drawmng of a line F-F shown in FIG 11A FIGS 12A and 12B
show®a coenlangédbrizhwing rdispesedt attomarFéwer hittchi; samd FEGl 22Betd dr sedtiom

di sposed at a narrower pitch; and FIG 12B is a section drawing of a line

G G showndtawihiGf allAe CPESIRW FAWICE 1PAE MOST PREFERRED EMBCDI MENTS
Hereinafter, the preferred enbodi nents of the present invention will be 10
described in detail, referring to the drawi ngs as needed. [First Enbodi nent]

Spiral Cont act DESORAPIRONOCTHEMOST PREFERRED BMBODPIMENTS S a _
contactor to performa 1Is electrical connection a sem conductor device with

a spherical cogppGha@Rr ek pr&bfiledddmBodindePRbIHRPSEsCAD ISFdrtsh GAH be

termnal, and an el ectronic
10 described in detail, referring to the drawings as needed.

[First Embodiment]
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 constituted 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.



conponent. As shown in FIG 1A, a spiral contactor 10 is constituted of a
plurality of spiral-shaped term'als 1 disposed |ike a lattice OQUSE?R rd
(insul ation board). 20 A disposition of the spiral-shaped term el S
set in accordance with that of spherical connection end term nals disposed
at a back face of a sem conductor device |like a lattice and is constituted
so that the sphhks spiipl-shaperbbenmpimad ddstcongtibatedaingluginga perinpevak Bemeaal 1
can be electrically connected with the sem conductor device by overl appi ng
one for dhendzentegteportiontHe spiral contactor 10 of the embodi ment a pitch
pl between the spiral-shaped termnals 1 is set to be 0.4 mm 6 JUNE 2006
The spi ral - shaled pesiphienall frame Tchastai tincwdrishalpedinng plapeviephendlinf thenme T
and contact portion 1'. The peripheral frame T has a circular shape in a
pl an vi edramé Tnist pwwvidedithe Tconsagtr purtiad If lextendingctowpard aoceriter eoftt €redi ng
toward a center of the s frane T so as to have a spiral shape in a plan

views Therg@etReé aBeb hia®e alspibabsitagtaiita Pigh Ridwxed on the frame T and a top
E not fixed on the frame T, and a width Wof the contact portion 1' is set

to be sanme frExe tdiabepbrieskl 1RhAS bl bdseierfd Rl fixédlghitheTrae Bhe kép B G
1B, a thickness of the contact portion 1' is i0 set to becones thinner as

the cont g I bANhE frRARCPEdRdl 4 %umavb&Sﬁlee%t%ﬁt tp‘aﬂflgﬂ 1 QB st 8 I's,

the contact portion I' I's set to be a shape in which a i ckness in each

point a tQ o ﬁ%h&?ﬁé ggsgigggcfgﬁ Og))E" Here, reasons why the thickness of the
0

contact portion IS se econme thinner as the contact portion 1

proceeds romngihang, SIHBROIRIG, 1B LORBALE RTINS LRAANEGE 1] enath

wi th the spherical connhection end termna ncreasin nunber at

the P! aslef %Q e%gm%(s)r{ ?r%e 8¢ ng Lontact portion 1’ proceeds from the base end R

toward top E. That is, the contact portion 1’ is set to be a shape in which a
thickness in each point a to g satisfies a>b>c>d>e>f>g.
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 spherical 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



1'; to make a durable contact portion exerting a flexibility while

di spersing a bending stress like a fishing rod, by gradually weaﬁkJ%WEr}g%a
t oughness of the contact portion 1' itself Wi th gradual ly thinning the

t hi ckness; and the |ike. 20 Meanwhile, in a push-in test using a spherical
connect i on end termnal, the contact portion 1' has substantiated a
durabi | i tyhen the dembaete@ortionsdndznd t spherical cempediiar end tesminal desrtion
1' fromthe base end Rtill top Eis set to be a length in which the
contact lemgadtedcontact total |ength) of the contact 25 portion 1' and a
surface of the spherical connection end termnal is ensured at |east two
and three fourThes spitadishapsdoferntiaak dhenuogedc witletheocordadt tpertional’ 9 6
JUNE 2006 when the contact portion 1' and spherical connection end term nal

are contagbéededlieagpnkalatidinpedrd érimi aatate whureplee peripgherAE fileoné dtis
portion 1' is enbedded in an insulation board 6 in a state where the

peri pher dixdd ardurnld the boakd @ dratRidnchseN8ubRees o .thktonbhé poftgon JU@ces of
the contact portion 1' and board 6 are set to becone sanme In |level. Here,

because tri®arke @t%%cgﬂﬁt%emqé‘}é}n 1' is not fixed, a side of the top
Eis rermvabl e In a perpendicular direction for a face of an opening of the

eri pher al ol - i t1h t ope 1' of
EO tﬁe spi raI aﬂﬁ%;ﬂ b(fztggg%ltfﬁgﬁo %%e%ge%tﬁ% grt?é]ns&l ggtl gﬁ fg%?r’gaoéfde o

Lo, B PP E LR gl R 010 s =
o8B 0%, g SR OO s SRR FORRTS ot b Bl

' easé?”S: the spiral-shaped terminal 1 embedded in the insulation board 6 is movable in

up/down directions for the surface of the board 6.

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.

2. 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
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1. Wen the spiral-shaped termnal 1 and spherical connection end term nal
are contacted, nmake the contact portion 1' enbracingly contact th6elU 5
spherical connection end termnal t. 2. Make the contact portion I NGB t o
the spiral-shaped termnal 1, thereby 20 naking an edge EG of the portion 1
surely contact the spherical connection end termnal. Such the enbracing
cont act 6¢nnepsiaxdgadeterafingheMosnovar: hyothe edge EGi efhthe gentashearortign 1’
connection end termnal like this enables an oxide filmformed on a surface
of the spheelyceintactingctlieospbadicakbrnnnettion dyal termireal, eceligkiliticof 25 t he
spherical connection end term nal pushes the spiral-shaped termnal 1, the
edge EG electhiealcanminectioporitham électdonadeempbnesticdmabe hofightemedpheri cal - 10
6 JUNE 2006 connection end term nal. Moreover, by the edge EG of the contact
portion 1' sinel ypigahtaefadctgr LOshsphein FAG. Qanasse proridedguids Maiaks 12
reliability of an electrical connection with an el ectronic conponent can be

hei ght engd.inkhladionPbéAds®ahdGpFal khapedwermin&lsG. 2A are provi ded guide
frames 12 s on insulation boards 6 and spiral -shaped termnals 1. The gui de

frame 12 is pnoy gefllel fab@stRl &t ?Pov'ia’é/& t8TRYfict B MBYE Whou st 158 GH/@8wnhen a
spherical connection end termnal 7 provided on a sem conductor device 8

cont act s 4t SsnLrahs e N a n . pord i ' s, in the
up/ down gitl Itrég%:l? ?gngdhﬁ%gﬂzgd 1}1&2&3 o%r?&é? gﬁ I r(eai(ilt{‘1 i tg?ﬂ%?;ﬂ 1’%) g} (li%%rﬁ?ﬁgt |aon

const i tuEPAICaPER, Moy (B8 TERS Rt i RaRR RapEL BRG] 1 ol cBHEGke 7

connect | gn-g0d 1t LAl feoloh BRILGSRTHELRLA 95 88w SRl AR Bor

10 the insulation board 6.
Subsequently, movements of the spir:all contactor 10 with such the
constitution are described below.
As shown in FIG. 2C, when the spherical connection end terminal 7 of
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
sequentially 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
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15 contact portion 1' is pushed in the dowmmward direction, a side of a top E
of the contact portion 1' noves in the dowward direction for th%ﬂuﬁﬁ%(ﬁsﬂ on
board 6 because it is not fixed. Then because the spherical connection end
termnal 7 sequentially contacts froma center side to outside, the contact
portion 1' concavely bends and is defornmed |i ke enbracing the spherical
connect i di¢ Bege speelyaerforamed:. Because when the cont act portion 1' is
deforned, the edge EG of the <contact portion 1' abrades the surface of the
spherical conf¥eahwvhikendnt thevienahodimendyes showasies FlGat2Bininothdecomithet i s
formed on the surface of the end termnal 7 and dirt is adhered, these are
surely rgwtied byit feredtaatetpbriayen (dold platmng bayers wonsistinguof @oéd on
condition of the spherical connection end termnal 7 is kept, so the

el ectri calppee/iveetr sirfabes efdat rickehdhyér.aPdosiding! theomietal daydp decties to
- 11 6 JUNE 2006 be nore surely perfornmed. Meanwhile, in the enbodi nent, as

shows i n Jider/18Wer isurfdres csmihrchickeDldyeredables therdiede &lfetamddyar thegol d
pl ati ng layer) consisting of gold on upper/lower surfaces of a nickel

layer. Proueftiengf the sphledlcal @%Rhefioh 8D taRRRI]! PWE'bs YutaGePeBbvédHyni ckel
| ayer enables the oxide filmfornmed on the surface of the Spherical

nabl . K o
Che mot al 1y Br "Bb a8t 5%, OF e kel RERACH0RY e Phe SUBRECEY BEHHE Cige
EG 101 Teq. iy 2, Ph BLLIR US40 BESorMU Y ETo1a Al S805e Of the metal

a us n e con

| ayer en es an occurrence r 10 act surface of the

spi ral - shaped er.m nal i.t.h.the herical,..connection end termnal 7, to be
revent ed varIPEREOT: &S Shitotahe o SBETER Lo RRate B b Al ruth uri ng
met h18d foorn ftﬁg n}:oi}%a'%:p Sub ellcrealof %ﬁ%pg&rgﬁg}%ﬁgﬁ t%rminal 1 with the spherical

connection end terminal 7 to be prevented.

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’
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15 of the enbodinent on the insulation board 6 will be described in detail.
FIG 3 is a process drawing to illustrate a manufacturing process of the
first enmbodi nent of the invention. Firstly, forma nmetal film (cé’p’bngm%
plating) 4a on a surface of a netal sheet such as SUS (stainless steel)
(process 1), coat a photoresist film15 on the 20 netal film and then

di spose dppivesodnsk 16 with a pattern of the spiral-shaped terminal 1
(process 2). Subsequently, after exposing the photoresist film15, performa
devel opnent treateasoh, whpdthe gold layers arphidiuwr psowidedi drnthe (pperbssen) .
And provide plating layers in order of a gold plating |ayer 4b, nickel 25

pl ating IsayficedCof ahe @otkdlplafterngs lay diesddibed béfordéretodlprévémd (raepp@bm
plating) 4a exposed within the photoresist film 15, thereby form ng the

contact RREGHPAg lon -thb2codtatt/NurfAR6 of HRC8pF-aftshaped SRERINKNYL tigh Oghe _
| ayers are thus provided on the upper/lower surfaces of the nickel |ayer is

as dpscr idid el OLGnAQLUIPVEM RURAIMAION. JRCUAdiBgnoNal BaGA! adly StHd ace

of the spiral-shaped termnal 1 wth the s spherical connection e t erm nal

7. In add ﬁxiaq%’ ag)leﬁ.el:%?x?ﬁ%%\pi'.ié Exg?inﬂp%ﬁ oSOPBEH; iR T Pkt dicks] IBLb Hrior

conposed nic IS nickel 1°s 'superror 1n-a spring proper and is
ol 50 S 3012 ol BRlp 1SRRI Wt S0, SHRMAY p AOEHRR, B B i
ST T ) St ASEE bl AR RGERET LD, 7L e contact
beryi |1 um CoppdPanEbes Althpuah FaBeaempodceait Sl dgdund 52 PrERtvorife
et ?cl) Sheﬁe'(gmogccglgrsin(gsattta’i}{]el gggtasc% %%lrzior(l plr,,ogt%sei metals may be used if they are
difficult to be oxidized and are superior in coﬁductivity. For example, as such
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 7).
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
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5), renove the photoresist film15, thereby making the spiral-shaped
termnals 15 1, and then paste a carrier tape 24 on an upper Surfﬁﬁ?zﬁ)ﬂ% t he
i'ng)

gold plating 4b (process 6). Then renove the netal film (copper 6;“)' a 4a

by etching, and paste the spiral-shaped termnals 1 with the carrier tape
24 on a pallet 22 where a plurality of convex portions are formed on one
surface iandcsndeldnge aMd padte 26hd aphenehapedl tdrenineisi hads the( hoasdsss 7) .
Suck the carrier tape 24 by vacuum whi ch pasted the spiral -shaped termnals
1 on the GRoweys 19rtions of the pallet 22 (process 8). Subsequently, after
removi ng protuberant portions because of the convex portions of the pallet

22 of the spi rSﬁbﬁlﬁ@%@lﬁ,%ff@'rnﬁéxﬁoéin%yt}&rJ:Miéi‘gta 524“Hyhra%ligfih%®!wgli§h9n? 25
(process 9), renove the pallet 22 (process 10). Then prepare the insul ation

boar ds 6 1A ittt ncanchid ve (Brliest (9) S1UNEL2QRaaRA el $9dithe and

paste the spiral - term na on t rds process 1

Subsequent l.v,. af 1.er noVI r4ver tape 24 by radiating UV |ight
(uItrsa vi%‘}l}e(%l %%edo%%gﬁ}e{allg%w%fgg%rggtess 12), place the guide franes 12 on
the 5 spiral-shaped termnals 1 rocessl.3). The prqcess .pr.ocedures

oscr i bed abovENERIArES Risgodpre feica e abve: sranh dhE BRI RAESE 10
spiral -shaped termnals 1 with the contac ortj.o 1' of ,which thjckpess
becones t FANSHENG Oft éBH&'&Baﬁﬁgtﬁ%ﬁgni{S gr Wégé(rﬁ‘ier 6oRtaGE PBEOBShS8I R t o
tops E to be nuf actured. 10 | n addition, bﬁquti lizing_a cover

I
t r eat ment Wikl bhiskpesy Rgcoraes shinngrgas éhe pepkact: padiorsn spraseed fr@éa thefilm

a phot ol ithogra&% t echnol ogy such as an etching, and a plating
manuf act upaseendscRrioltepy E tonbe manifacairelnuscul e processing is possible.

10 In addition, by utilizing a cover lay treatment which performs
exposure/development treatments for a resist film, a photolithography
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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Meanwhil e, in the processes 12 and 13 without renmoving the carrier 15 tape
24 and after pasting the guide franes 12 on the tape 24 as it is, it is also
possible to formholes in the tape 24. In addition, a manufacturionfyNE~0¢he
spiral -shaped termnals 1 is also possible by utilizing an el ectron beam
machi ni ng and ot her m nuscul e machi nings, and a configuration in which

t hese ar eaadtidnt drawiagpshewiyge andeppedraade dbowbichayhesplezicahisbanectiorrs

[ Second Enbodi ment] Spiral Contactor 20 FIGS. 4A to 4C are illustration

dr awi ngs ehdbemygirals &credoameotidwitth thef spihel-smamatd teominkl€2. 4A is a section
drawi ng show ng an appearance in which spherical connection end termnals 7
are neared to ApishawrsinaPEQ. 44 vhe ahsuldtioprmard @dhan narthirosgh dblegmnidos d 6
where no through hole exists; and FIG 4B is 6 JUNE 2006 5 10 15 20 25 a

section djaiirfiteSEOtHBoaFd 8PRRAHBYoSed thuhipiFaltditapeidngdrntiahls enimeghickn  end
termnals 7 are connected with the spiral-shaped termnals 2. As shown in

FI G 54A, ElfabDpibtddLR HRALDvEdEERS0 BY thHeatgteiRldey pBBidiRd id #Yphasiee Of

the board 6 are di sposed the spiral-shaped termnals 2 in which tcontact
portions 3i're9tri§n"t’%‘eﬂég‘3§ &$ as to be distendedly positioned in a opposite
e . Th

directionto t oar e spiral-shaped termnals 2 are provided
el evated fromifjg sipﬂsalf-ls%taip%ﬁ terminals 2 are provided elevated from the insulation
board 6 by pedestals C to ensure a space tolerating deformations of the contact
portions 2’ when the portions 2’ are moved to a side of insulation board 6 by
10 the spiral-shaped terminals 2 being pushed with the spherical connection end
terminals 7. Because the spiral contactor 20 of the embodiment thus unifiedly
forms the pedestals C and spiral-shaped terminals 2, a space tolerating the
deformations of the contact portions 2’ is ensured between insulation board 6
and spiral-shaped terminals 2. Consequently, the spiral contactor 20 related to
15 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

% 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 in
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board 6 by pedestals C to ensure a space tolerating deformations of the
contact portions 2' when the portions 2' are noved to a side of insulation
board 6 by the spiral-shaped termnals 2 being pushed with the §rJHEFi2?:%I
connection end termnals 7. Because the spiral contactor 20 of the

enbodi nent thus unifiedly fornms the pedestals C and spiral -shaped term nals
2, a spacwhichl graal-shagpddhecontettionaehdnserahindie t®nawctugedr instead?2'of i the
ensured between insulation board 6 and spiral-shaped termnals 2.

Consequendgheridall@osRédtidn 6RAteGhRiald@.rel ated to the invention can
favorably adopt even the insulation board 6 in which no through hole is

provided. In adefcti ap. i9m B?éizvli’ﬁ‘_r%rséﬁoﬁihénﬁsst%e tihewiRtK alhes BaRedidRicEbnal s 2
are provided guide franes 12. e guide frames 12 are used for a

oSt CTLRILD 5 SANEGHL LIRS SELRENTF AR SO ot P Ln

termsnal s ver, e the guide franmes 12 abut with a sem conduct or
devi ce 8 ?étg%&%%iaﬁlreﬁog%%,& a nove anount is regul ated when the

spi ral - shaped é&eriﬂi rlalsl 2.% to the side of the insulatj nbboard16 b@/
being pushed WPRAHRAIEHAR LS CA3GNH IR D AT L8 FShaed 0 DR EPEMIAEES or m
contact.: wthqut a.deviati to.th ermnals 2 of t end termnals. 7. is
cneurod. When the shifal dianertermindt: 2 Syt ths, silecdt hecsulation boers, 6
device 8 in 6 JUNE 2006 which pad-shaped connection_end termnals 13 are
used i nstRIBgoPUS Wike fih@alpagoﬂ'f?ét?@i SRNBAEHR r pRchaterminaty d3 4by i they
drawi ng showi ng a state in which the sem conductor device 8 using the
pad- shapettmisandeetosndesriee t&rakliutbing yithrider Buidgpiframes 51%oandce otortactar e
contacted. Simlarly also in this case, a nove amount is designed to be
r egubat ecbetwteen thee teypimalls £hapdcend terminals 21 driw designedetos bd ssufficiemsly
i nsul ati on board 6
ensured.
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 um
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
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bei ng pushed with the pad-shaped connection end termnals 13 by the

sem conduct or device 8 abutting with the guide franes 12, and a contact io
between the terninals 2 and end terminals 13 is designed to be s@PPNE&Wt Iy
ensured. Thus, by using the pad-shaped connection end termnals 13 instead
of the spherical connection end termnals 7, the pedestals C can be

om tted, @oocessiBei ght of the guide frames 12 can be | owered, thereby a

t hi ckness of the spiral 15 contactor 20 being able to be made thinner.

Mor eover, by uSubspquleatlyadaftieapedposiognehei ghotnesistr filoml $5,1 3pénfetmach of

t he spherical connection end termnals 7, a thickness of the sem conductor
devi ce 8 duvelopheneti@aterent@hd rdmovarxabssophdierdsistnfika, 155@racdsdra)her

t hi nni ng of the device 8 becones possible. 20 Manufacturing Met hod of Spiral
Contactor 20 FAGS.diSpénid, GorleRaRi16 £8SnkaMNDSpliakinsstdydti oA tHaNHedSE Ur i Ny
met hod of a spiral contactor 20 of the second enbodinent of the invention.

Firsgly, digd r@c@P?@ﬁ %laffh' 4 £0D85dsel! @ithia) t}\‘/lmét otdredisf FFitn 0152 thbiby

(stailnless stee net al Sheet, for exanple, a thickness of 20 to"60 k m

25 (pr oc%ﬁxgt}.% ﬂg‘ggbif%l_%ﬂtggga%gllrﬁ;nglglzonqp}(?%egg 4t)_he netal film4a, and then

di spose p a pattern e spiral -shaped termnals 2 on
the film15 6 E 2006 ro . sgqu f XRQSI N

phot or esi st fillbi%\él# lgearI% grp@%gﬁﬁ%gtbeﬁn%%%neﬁ}% S%étg’?%ﬁ?a&%ﬁ%’ ?‘gn%lvghéeg‘gsetss
photoresist f.ilm 15 rocess 3).. And di spense, for. exanple, a nickel. (N)
b1'at ng_ 197erbaf RppRERHy gpnstoriit.sq EBEhERe Maknkdfia audpRebRl R « ne
photoresist, film 15, therehy formn he spiral -shaped,term nal.s rocess
4). Here,orer p§ Rl rﬂag@gﬁaa@ef Shrmichel lagRgdlrwer BF’e%RﬁlrgHHn plting e | ac:
descri bed enbodi nent Tonsti tuted so that the plating |layers are provided in
10 4b on the metal film (copper plating) 4a.

Subsequently, remove the SUS metal sheet (process 5); on a side where
the SUS was provided, prepare a pallet 27 where a plurality of convex portions
are formed on one surface in accordance with a largeness of the spiral-shaped

15 terminals 2; and abut with the terminals 2 on convex portions of the pallet 27

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 (process 10),

attach the guide frames 12 of a polyimide film, in which a drilling processing is
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order of a gold plating |ayer 4b, nickel plating |ayer 4c, and gold plating
| ayer 10 4b on the netal film (copper plating) 4a. Subsequently,dbﬁggg% t he
v P

SUS netal sheet (process 5); on a side where the SUS was provi dé 0pare

a pallet 27 where a plurality of convex portions are fornmed on one surface
in accordance with a |l argeness of the spiral-shaped 15 terminals 2; and abut
wi t h t he digpemised) by Reatrpressing (porcesoid).of the pallet 27 by vacuum sucki ng,
t hereby shaping the termnals 2 convex (processes 6 and 7). Here, a nmaterial

of a pall et nmayThen} leeatSthe (jshatonésists fidinedb) o lowbersurfaieabs the Omebsl,
after renoving protuberant portions because of the convex portions of the

pal | et 2%usfackhef $hé radppehapladiige @ ndikpose ke Ophotdniuskei 18 @rogédndiong
stone 25, renove the pallet 27 (process 8). And dispense a gold plating 4b

on a groRgdosdthaFRnP 5t GRosds B8y ThaResbrféh M MRVl MRS MInt, 47d
Subsequently, renpve the photoresist film(dry film 15 (process 10),

attach theQubdscddomBs 152 of a polyimde film in which a drilling
pr ocessi ngml%s 6 SUNE 2006 di spensed, by heat-pressing (process 11). Then,

Coa e, DN iy R g P Ve 0 ey o o B Al pdaaet 1
EAGEE RN LATN L Eh T A
| ver 4 Sl I0Nd Pk R0 SYPT A0 oL e COter BLALIDD 40 exposed
15) - DS Y ey ramoveran exposed metal Al toooper Slatin) 4a B

10 etching (process 16).

Next, as shown in FIG. 6, in order to prevent a shape of the
spiral-shaped terminals 2 from being deformed, paste pallets 23 on upper
surfaces of the guide frames 12 as a reinforcement member (process 17).

And prepare convex tools 14 in which axle tree portions 14a for

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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10 etching (process 16). Next, as shown in FIG 6, in order to prevent a
shape of the spiral-shaped termnals 2 from being deforned, paste pallets
23 on upper surfaces of the guide franes 12 as a reinforcenent ﬁéHﬁEF(’%
(process 17). And prepare convex tools 14 in which axle tree portions 1l4a
for 1is positioning at centers and spiral shoul der portions 14b of one

rot ati on whermuo theeughdrileds prrovidedapirecass bl pandi adheredheasnir ph-shaprs
(process 18). Meanwhile, the convex tools 14 may be one and be a tool into
whi ch a f{ermminalsty offthieospisalacentactdri 2@ tdepenidisniptoon doavdriteby dhe solder

di sposition of the spiral-shaped termnals 2 formed on the insulation board
6. 20 Subsdlpmeandthe puaduttiee adhesivespageds 28y mnals 2 toward the pallets 23
by the convex tools 14, thereby perform ng a plastic processing of the

termnals 2 ('Dh@%ﬁ‘&@es&%rocb@ﬁ@s deeviledadisoiet elyblebehe apied doekhstotL0may be
2to 2.5 tinmes of a through hole 3, assumng that a dianmeter 0 of the hole

3 i ssone. withatNeQdird1hh LAV diAlsS2 Gfstbh@8d tHRasd ' dlre@tAPEHopSoAt e 2

and 25 renove the pallets 23 (process 20). Coat a solder reflow an

d a

conduct i v ' [ i : r ugh

hole is pl?‘cs)@?%g‘ai ?g?g‘?:lé'tsg&ﬁ"‘f)%&lg%? %ﬁgrgglhgﬁgdtgoprfyg f‘%%ﬁg’? gtlgorm na §92 of

t he spi raﬁ?lgng%ﬁ%dzo to the insulation board 6 by the solder reflow and
0 :

the conductive- adhesive (process 22) The process procedures described above
cnabl s Lo P GRILSGA0 i i RopER) LT hAT DA
o o LY B L9n,BORe L, et e, ng Lingtoh uhoke 12 Bho dedh.ug
di fferent on the exposed popper plating, da shown in the Tourth gracess
by etching, whereby it is also possible to be constituted so that the spiral
confactor 20 with the spiral-shaped terminals 2 distended toward the opposite
direction to the insulation board 6 is formed thanks to a bimetal effect of the
different metals.
15
[Third Embodiment]
FIGS. 7TA and 7B are drawings showing a spiral contactor 30 in which
the spiral-shaped terminals 2 described before are provided on both surfaces of
an insulation board 6.
20 In FIG. 7TA is shown a case that connection end terminals of a
semiconductor device 8 of an inspected objective are spherical connection end
terminals 7 and those of a semiconductor device 9 connected with a
semiconductor inspection apparatus are pad-shaped connection 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 of the convex tools 14 shown in the 18th process, renove the copper

pl ati ng 4a by etching, whereby it is also possible to be constituted so that
the spiral contactor 20 with the spiral -shaped termnals 2 di st 8A4RE*1%war d
the opposite direction to the insulation board 6 is fornmed thanks to a

bi netal effect of the different tals. 15 [ThiLd Enbodi nent] FI.GS. 7A and
7B are drfwSReR 3hBWIAg aog(&tm obecmspeded; Rbigete byn&onpesting sthgped
termnals 2 described before are provided on both surfaces of an insulation
board 6. ipgpedtegiobjective and Hsnectionanparaties duonght thersnind eoatartox3.of a
sem conductor device 8 of an inspected objective are spherical connection
end term nal sI'lte spiralisbepeditenmsnaiscd showmoin #d(GSs €74 agshdBearel sainehim

sem conductor inspection apparatus are pad-shaped connection end termnals
13. 25 Bdmpesand belysethichndssbobDgudieVirames lixsisatiffeeented with t he

sem conductor inspection apparatus not shown in the drawings, it can perform
an igspection In d&NEio2QQatlefugdiih FAGS. ri A andoTBli thieothsef tHateconheptioh ashd

obj ective by connecting the Inspected objective and inspection apparatus

t hr ough tfaem$Ralsabf ¢RBt fghRbndletolh@ewibe & of SEIRP &6s bt 8d NHjSctdves HPANthd
FIGS. 7A and 7B are sane in shape and only a thickness of guide franes 12

I's differgiferical 'cHnﬁQ&ﬁcfﬂs %gfl t{éhhﬁﬁ!ﬂm IghdH1ERe P HHNSerhRdndRiCEAS etildalo

. C
connecti on eng term na e sem conductor device 8 of the inspected

bj ect i ' j ' 7.and t .
Cem contteor™ v & ERgFed F@hrEERRGEAL MERIARR Tl o tonot 2 APRERER AT

connection end ’term nals

shown, a c%%hﬁgﬁ{n? Brf tﬁrsaﬁgg?scghav 8 L8 BhLetRe 35ReAToR hASEerhIBhIL BF

connecti on en erm na

10 the semiconductor device 8 and semiconductor 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
characteristics, 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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10 the sem conductor device 8 and sem conductor device 9 are both spherical
connection end term nals and anot her case that those are both pagjgﬂg%}ﬂ
connection end termnals 13 is changeabl e as needed. As describe ve
because a constitution where the spiral contactor 30 related to the
invention is provided on the both surfaces of the insulation board 15 6
enabl es a thi cAsabownf ira FEGntB8actaswitcheld id cotstitvddeé afdemaldismitrhesalBa
adoption of the contactor with such the constitution allows a sem conduct or
i nspect i oandppaakt esitchd8bf to be miniaturized. In addition, because the
spiral contactor 30 related to the invention is equipped with excellent

connection chAt gké eWwitehies I 8atdie R@oidddospital-shepdbidracingls 18¢ hasiihtide
constitution as a 20 contactor of the sem conductor inspection apparatus of

a sem conglinh Oforfeilitien 8k !1PeS spital RRRBE | RPnARGHIREYriBEd t o0& ThAANEHCT Or
i nspection apparatus to be inproved. [Fourth Enbodi ment] 25 FIGS. 8A to 8C

are drawi {bgﬁliﬁéfs{%%éeéﬁ% rfe@t&PRJiHPQ JobrPoushd hot sheRRLAGHR" %a%&gs‘.e

invention to sw el ectronic conponents and t I'T'ke. 2006 As
hown in FIG |k C i i . .SW L nd a
?ral e s:/vi tch 18‘§€t}l\€ Sta'#é:%s%%gﬁéez’rﬁ@g%glrctgﬂ%rggt\}?%gg‘ag%ikrﬁléﬁms%’gf?)@g e%‘ gr?nrﬁ’lgal S
18c havi th tituti .t i ral -shaped, t inal _d i bed
pef or o, A tRRerieepReRapd e Perlinal, ABpER e PRTS Cles TP B PRRRB < hown
in the drqai/i nlgs.. At hhe s§/i togh 18b arﬁhgrovi ded connection end termnals 7,
f or exarrpe";Ct THE 2PPHEPLEHI oﬂ‘r‘?_éf‘@ﬂrb _ﬁﬂa‘f"g}gﬁ' nal's, connected with

Thus, 11 the SHREGHIfiths FWitatyalb(ih TPPEST 8 F1F a0t FOQ RUECSRBAIEYE 10

arrow marks, the connection end termnals 7 provided at the switch 18b and
10 arrow marks, the connection end terminals 7 provided at the switch 18b and

the spiral-shaped terminals 18c are contacted, and the power source and
electronic components not shown in the drawing are connected. That is, the
switches become a turned-on state, thereby power resulting in being supplied
to the electronic éomponents (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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the spiral-shaped termnals 18c are contacted, and the power source and

el ectroni c conponents not shown in the drawi ng are connected. That is, the
swi tches becone a turned-on state, thereby power resulting in bePHHNEﬁHEIied
to the el ectronic conponents (electronic conpliances). 15 As descri bed
before, the spiral contactors related to the invention are nade utilizing a
m nuscul eapuadeseémgr of alfabdrogy 19s ara pessibédr made by utilizing the spiral
contactors related to the invention can be made a thinner and mniaturized
type of switch. For exanple, as shown in FIG 8B, a total thickness t of a

t hi ckness 2t of 20 the male switch 18b and a thickness tl of the female
sw t ch 1SqFefah Bigbo@@eent]hi nner 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 sw tEfGE 0HAVRE I RSl QPSwRig SROREYE CRfier ’\@@?ﬁgekein RekicANtNe @

constitution which nmakes an OV OFF of a switc 25 possible by a horizontal

noverent o il Ahsthcids SORMRT fh kG jACnARRTARL ABANS! IGULIARI 8 PRkes a

female swtc a and a nmal e swW rotate 6 around a center

3 e UG SRR PR D o B o

drawi ngs § spi ral” confactors're

the invention are a ieqd. it£hes 50 of .. el ectronic .conpongnt d.the
ke, Andeprechid FICLS; K0 JOBEReR stbedorig SePfiphbafpRgr e fhe e &
10B is asﬁﬁ?%ic section drawing of a line DD of FIG 10A. As shown FIG

9B, the 0O is constituted of a male switch 50a and 10 femal e switch

50b. At the male switch 50a are provj ded connectio nd term nals 5la and
As shown FIG. 9B, the spwitcfx 50 is constitute(iq ofe a male switgh 50a anda

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 addition, the terminal 42 is fixed on a board at its end and provided
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51b not electrically connected. At the female switch 50 b is provided a
spiral -shaped termnal 40. In the spiral-shaped term nal 40 exist t

t hi ngs corresponding to the contact portion 1s 1' of the spiral 6§H]§€g@6
terminal 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 the contact
portion 1in hstate spirally exkepdedangward from ukrenskiiEhateis,tas shewndnt RlGner as
the contact portion 1' proceeds to a top side. 20 A base end R of the

term nal UYIB,iis thiexedminab4parpqhéi & positivred lowest)andsfromathesteaqrea poantri nal
40 and the termnal 41 is provided in a state spirally extended upward from
t he base mmdeddswowdrd pomtsdonadt j, thepoaret dedighed te b pradudlly Positidrsed as
shown in FIG 10B, in the termnal 41 a point mis positioned | owest, and
from t hengywsrd poi nt proceeds toward points 1 and h, 25 they are designed
to be gradually positioned upward. In addition, the termnal 42 is fixed on

a bogrd at itsrnd 1§nqnprtH¥' Q}?‘i‘aﬁsﬂ 295?%11291 Y Gt AL ;ﬁBkr{cPéd YeoBAT &Reed

upvvardfromlts end 1. i's ass 10B, 1n the termnal 42 a

Bg: msi Kk a %Altsl y ajrngﬁ%em gneg E{% ??%Sg%lis?ﬁ%ne%%ﬁag\%alﬁ‘gw&gdmat
in t%ﬁﬁ%ﬂleﬁl %?QSSI&SG%YHd‘ﬁ‘ngsgxeﬁrﬁo&fé?ﬁ{ luggﬂi t% ?Ea enhet{?%}ﬁkfs the

term nal BY arger spira I'us and shal | er

and 1b, '%?%%naflg%%%'r‘lﬁﬂ SR AR PR uGRR o e B0} B o

t owar d downmaed ecause such the constituted switch 50 adopts an
ext r emel VORREH dowRsidect or in which two el ectrical paths exist, it can also

be favorabl ilized a
10 y Lﬁecause suc 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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a swtch for various kinds of nanodevices and an inspection needle portion
of an inspection apparatus of a sem conductor chip. Meanwhile, Eﬁﬁﬁzmm

i nvention can be variously renodel ed and changed in 15 the range of 1ts
techni cal ideas. The invention is characterized in that the mnuscule
processing is dispensed by the photolithography technol ogy and plating
manuf act small size hyolthgylithaogtaphgr tfchnelogyt, theynatreirfaiotdidy 4pyelicabie etot i on
covers manufacturing nethods using these. 20 | NDUSTRI AL APPLI CABI LI TY

Accor di ngatriustidnte offinfiereédeviteat iedwhiclt b udtresgiihnimy énproesediglgect ri cal
connections wth electronic conponents are ensured by surely contacting
connection end term nals of various kinds of electronic conponents in which
a mcromniaturization is proceeding. 25 Mdrreover, in the spiral contactors
with the term nals because the termnals can be plurally provided on boards
wi th an accurate and extrenely 6 JUNE 2006 small size by the |ithography
technol ogy, they are favorably applicable to various kinds of m crodevices
in which an ultra-thinning is proceeding. 6 JUNE 2006 WHAT IS CLAIMED | S: 1.
A terminal for a spiral contactor which perforns an electrical connection

Wi th a connection end termnal provided in an el ectronic conponent, the
termnal conprising: a peripheral franme, and a contact portion contacting
said end terminal; and a plurality of turns in said contact portion,
wherein one end of said contact portion is fixed on said peripheral frane,
and the other end of said contact portion is provided spirally extended
toward a center of an opening of said peripheral frane so as to universally
nove in a perpendicul ar
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direction for an opening face of said peripheral frame;, wherein a thickness
of said contact portion becones thinner as the contact portion prg&eggs
fromsaid one end toward said the other end; and wherein a width°df sdr e
contact portion is constant fromsaid one end toward said the other end. 2.
A term nal\WHATdSGLAIMEDhESct or according to claim 1, wherein a netal

filmis fqrned orea.sufce of. said caontact. portion wth plati 9. 3. A
spiral cortact & %‘ﬁ’iﬁﬁr‘ﬁ[) ar R m.}raj Y%}tﬁ?tﬂﬁl‘&?%ﬁ BT %Wsalanc%lﬁf@&agr ONQEEMYi ng
to clai m ijinaadppation eharethimdiglotediinain Eﬁfﬁﬂﬁﬁdéﬁﬁpbﬂeﬁﬁitﬁe hedhigab 0

that said contact portion becones sane in level with a surface of said
board; andOowpEsEIZ a concave portion tolerating a novenent of said contact

portion inside sai IS, Jr.ovi ) . ir ordiyng to
claim 3, wher eIS'I’P e?f g%paggfagnééqaﬁla 4 %/%rﬂg%é)r?ﬁgg@icgﬁiagﬁ gtCS g{rum&?l%&gnﬁﬁlﬁhéﬁ%er
provi ded in saagletaticy bbniras wsgpidrentact pogiqa,ovi ded, and wherein respective

said termnals are dispose n.said board so as to correspqgnd to respegctive
sai d connecti oW %!nt%nrerﬁrﬁg?gs%aéon%F PeFen @f?’ﬁds?ﬁ said R‘“ﬁfﬂ E@lof?a@au‘%fged
with a teg i i i -

A JUNéngtggrE i o s Jcﬁita&g{bgnaﬁg N prodtde gﬂdégglyt&teheéd%mm Achaar 8f

25 ‘Wherein said t S provi. on sald board so that said
contact pordgenmg of sephpatipbetfat dranze sardsatoeunifvessally moaednag psapahdierat nal
pr oceeds 0 do t he ﬁ't her end of said contact

fr m s?i ne end ﬂtO\A/atrcd.(iaid 50e i
por ti on. 61.“_6 [QHFPAN QRTHRAR {8 AT BPINBIEE' EPRIm 5, wherein terninals equal
to connecti onvafdeihes Thizkhsss Of Baidbesntidtoydrtiot batosddsditthest A0 M copaponent
portion proceeds from said one end toward said the other end; and
wherein a width of said contact portion is constant from said one end toward

said the other end.

2. A terminal for a spiral contactor according to claim.l, 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

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
wherein a concave portion vtolerating a movement of said contact portion
inside said board is provided.

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.

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

according to claim 1 on a board,;
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are provided, and wherein respective said termnals are disposed on said

board so as to correspond to respective said connection end term nals one
f or one. 6 JUNE 2006

wherein said terminal is provided on said board so that said caontact
portion is separated from a surface of said board as said terminal proceeds
from said one end toward said the other end of said contact portion.

6. A spiral contactor according to claim 5, whérein 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.
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