; e3e>><p\ 6>Tl ~d TERM NAL FOR SPI RAL CONTACTOR AND SPI RAL CONTACTOR FI ELD COF
THE | NVENTI ON The present invention relates to a termnal for a contactor

performng s an electrical connection with an el ectronic and in
particular, relates to the contactor equipped with a vol mmwmmm‘mmnm shape
of the termnal performng the electrical connection with a sgm.conductor
devi ce (el ectronic conponent) having a spherical connection end term nal

and a pad- shapERMHﬂA@Fb%SP{NAL@@GMﬁAC];r@R%@ﬁ#&%o%bw I ON

Acconpanying a nultifunction and high performance of a sem uctor
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 cond o : a result, a BGA (Ball
ﬂd}ﬁﬁfﬂm@fﬁgﬁi\l

Gid Array) which is conparatively conpac a spherical connection
end termnal p | . ti-pin.beco to be used instead of a
conventi onal | yqﬁgéegkﬁ—ebq(%?gﬁagﬁaq%%@ﬁ tI%a% ngﬁ@ﬁ@rﬁhéopg O PerorIng

t hanks to fact that an option of the spherical connection end zo '
ter rriksnal é’ﬁ ga%cttgc?gacﬁgﬂegﬁmgfww %&émﬁrﬂlcaF%pﬁﬂﬁn BRdciharartigilat, of
the | C package, ,and a thickness.reductj.on of. the | C package jtself. The
trend of trﬁ@ﬁ*? r‘i?&?’ﬁrqoﬁ??%’ﬁ GALIPRE Wébé a Xalute r(éE)‘iraBysckk?rR?g?}éE@ terminalt ne
spherical _copnection en }err’ii nal itself tends tQ be nore mnpiaturized. In
fact a pi € °5fmflﬁea'§’pﬁ e NoWith@ semisanducker dewicer (edprtoomgct o
0.3 2s mm_thereb further parrow pitch being, proceedi ng.. Under these

ci r cumst ar‘feg?oélep\é)r ?ﬁaﬂé‘i‘g ét é&’?‘ferl&é]l conpgeiiee 1l tarminaland aspadsheapd

connection end term'(qal is glso requested to handl e the m niaturization and
hi gh i nt eGPRREGHD £R éﬂvah‘?:%; t he 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 terminal contacting a spheri cal
connection end term nal has a spiral sha and a width of the term nal

e,
becomes narrower as the tBARKGROWNDOFTHIMNYBENTEOMd side to a top

side. FIG 11Ais a plan viewin which a part of a spiral contactor 30
di scl osed in t Hecampanying ermulifuastionemd tighaperfaringneeabfingedyicEh@Gictdt B i s

a section
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 is
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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~0 drawing of a line F-F shown in FIG 11A. 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 term nals) disposed
like a lattice on a board (hereinafter referred to as insulation board)
conposed of insulation materials. 15 Each spiral -shaped termnal 31 has a
circular shape and is arranged in a separated state from adj acent

spi ral - shapkeriéflr ngoidleetidh aénd peddRiAr nisneslsdi vegnestedn toonbahdld nehe and
| ateral directions. A disposition of each spiral-shaped termnal 31 of the

spiral copliasdtdhizdionSas&higintegtatibgh the spiral contactor 30 is used as
a contactor to performan so electrical connection with an electronic

conponent, it ¢RmdeA8cé Otheldpleseit! FRhE preSeit fVlentRN @iGEIREd 80 JabahEsdal
di sposed at a sem conductor device like a lattice. In the spiral contactor

30 shown hﬁg%ﬁ%ﬂﬁl?é’&tﬂﬂ?%%f’-@%g%it(Q?%He_ LA MAAh Qg, Qb@lﬁ%’@%_{ﬂa‘f%ntactor

connectio t'er m nal I sposed a e I's sem conductor device, distances

| ) ¢ . ) > S .
Ot 181 - snibannieh & tpiels] UeriaaRee & SpRepRh) Hhobbtiiol RE BimBRIRERa )
ot d a spi - : Lon i
;ﬁsg ed aftuabebbankBi? Biakhiof deaRuiifpl BCodhs i bORt & RTIORIRF,
32 i t t hat tact, | th.of th be 32 d heri cal
Eg(r)mgcti oﬁ%%%#i’?%r@?a%e%%ﬂég%nt&f (g)sgldghan gngr (r)oteati O?l ?gccﬁfatere; 3C/aone

and one fourth i,0ns en. cont agt.i,ng th her.i gal _connecti on ;end
ferninal That FIG: A0 d plir Uikl QiR SelS of Bt Aot 0GR B BPISTR .,
can keep an gl ectrj.cal. cannection syrely.contagting, t S rical .
connect i of € i‘BPll TP AP Wéﬁsﬁwggp}’%%téac@% eéﬁﬁr%egineﬁf%aﬁqﬁoﬁ%é’cﬁ%ho%nd
term nal are contfelc%led. I addi ti qn, shown in FIG 11A a width size in
each'poi nfra%ee P1 8 e k- pF}b‘bvgnéﬁ IS 'gned to be a shape in which a

s set o becors AAPHAWER ELG: HaRustit Ghiralzconicton 80" i0 sonRetee: O i ¢ ne
spiral term nal 30 equipped with the spiral-shaped end term_nal 31, the

wi dth of Phergitypecf32spiaabapap oéﬁ%m“a%lsth@p?gﬁ’@@égﬁéar@f%’"ﬁ% it0s #¥p E

to base end R, so if the spiral contactor. 3Q is caonsti t%t ed by the
spiral-shaped terminals) disposed like a lattice on a board (hereinatter 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 deviqe, distances pl from a center of a spiral;shaped terminal

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



spiral -shaped term nals 31 being arranged at a narrow pitch in order to
handl e zo the mniaturization of the spherical connection end term nal of

t he sem conduct or device, a wound nunber of the probe 32 (contact |ength of
t he probe 32 and spherical connection end term nal) cannot be nade nore,

t hereby the wound nunber of the probe 32 resulting in being decreased. FIG
12A is a partially enlarged plan view of a spiral contactor 40 in zs which
a_di sposition @hshengirafsiupedateraiiant @1t r fornmldsa spital (Felute) ferodprobuer
pitch; FIG 12B is a section drawing of a line GG shown in FIG 12A. -3
That is, 88 §AQWt itdcénter pbetlonA8cadEPed AntdYhrdRihAtel§URARFLPEPAQR Witk dth W
of the probe 42 becones narrower as the probe 42 proceeds fromits base end
Rto top Biaet¥ act length of the probe 42 and spherical connection end
term nal beconmes not nore than one rotation (accurately three fourths s

rotation), thenehy, H?erth%xiéﬁ{ﬂe”@z 35 FEPQB fRhLE @aéoﬁagyit%ﬂ e t}feoﬁf(ﬂﬁet 3 th

t he spherical connection en ermnal 1s not ensure additio when a

t hor qugh Qﬁhesé%%ﬂ&ﬂvgo ({Crdo(ﬂnl?n 'rﬁgin'tafl plPé%%ﬁi | ot 98¢ tRUANGHe 3tLYM o NE

spheri cal conn ion en ermnal 1s no rovi ded on an insulation board to

Tanrot - be GARERIY ohDPhEa A BuBuPALATHL] Yhndh PRl Berind BOO A Reca
exists a reqﬁgljg(iscaqrfég%%%?cont 3ctor whi ch can use even a sem conductor device
i

and mi cr ofP i % in which a di sposition distance of the
spherical connggti.an gnd, term is nmarrower pitched, a ich ca

sgf ficiently eﬁgmxelsaﬁl%kﬁ%p qmﬁtwo gtéfésag?é)tao Egnat Eé}g%ﬂsv\eﬁgﬁg?qp #8?pl ess
t han one rotatliqg Yvith t he. spheri cal g]gn ecti&g end termnal . reover,
there al s8Pe)f'§{'E'8" r & 100 SUEC Yo PR RGN AN I h ERCARIpCOBRER U €N

i nsul ation board in which a thorgugh hole is not proyjded. DI SCLOSURE OF
THE 1NVENTRER ’f‘ﬁléanpt eﬂf‘)l?%\%]?a}%ﬂsr ericad egyinectionyiend tegpingls gire 4

cont act or perfo%gi ng an el ectrical connection with a connection end
terminal SPBYAYRY in an el ectronic conponent. The terninal is constituted

i ncludi ng a peri pheral frame and act. portiqQn contactjng . the cgonnection
end terninal  ofnaidiBpaces ShrEn BEIhaHA azF@ﬁbs@ﬁdncﬁacbwlﬁbﬁttagtO?ﬁg?ti on
is fixed on the peripheral frame and the giher er,of t he cont act_ port.ion

i s provi dPHORS B3RS designed b et 2 RaRRe AncWhiYy a telatignshin ofpanhiey dre>fHa
peri pheral franme so as to.be universally nmovable in:a perpendicul ar

di r ect i onreakizedh Baathisgheakidthrof; the prthe)Bé gl set tankecomy narrayyaikae dbe of
the contact portion is set so as to becone thinner as the contact portion

proctieds frebe dddeanditsdophe other. s The ternminal for the spiral contactor

with such the constitution enables ) ) .
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.



t he wound nunber of the contact portion spirally extended toward the center
of the opening of the peripheral frame to be increased because the contact
portion of the terminal is designed to be constant in width in accordance
with that of a top and to becone thinner in thickness as the contact
portion nears ~o fromone end to the other. As a result, the length of the
contact portion contacting the spherical connection end term nal can be
sufficiently effhutets, dshowar in [BIQr d2lableyasis enahespingl @ohtegbnaddsaof a
volute portion as the contact portion proceeds to one end side with the

t hi ckness vadth W 60tHeAglolR0A2 idiRoRRE a6 REH @s! thel PirdleeI hrodeddr fibmaits Wi t h
along life, in which a ~s contact with the spherical connection end

term nal ibasshnld Rit3nopYEEATYNhesht 1BnPEN&F BHe ProISS 821 & Il SRV 8% oninkeBtion
fishing rod, and a flexibility is exéerted, and which is durable, is

provi ded. Mar 69¥eial tﬁ’é%ohfé}éeﬁéi WoreCtIfdf oreCréta %h][ BlechPAlichs thFed gOMhEh :

the termnal for the spiral contactor described before Is equipped in a
boar Zo g ' of: ot ] i,S ' d so
that 3 conpioiD, Hhetdly BAREICHEng S prh R bt " HERRS fodeled MTOAES

and in thgppgpircgl BortRER e%;'f)cf’%rjg?igxaﬁ% ﬁg%hggret%r} i nward novenment of the

contact portion IS provide pi fal”contactor with such the

constitution ald owss.a: thi eSS, 0f i i.ral contactaor {0 mad
Chinner - becausd®t Pau ek I Borabel e YAV E GRRHAE) toake RS
portion b ne ane. in _lLevel ,with the surface,of the.-5 boar.d. ,Moreover,
because a8 Rustiithint By ¥ Spbehicd) botfnciost o fermhitin 3¥ mot MO Hed B A8 o
and m nuscuyl ize b hot ol  t hogr,aphy, t echnol o t hey can favorabl

nandl e vashoriatigh e 18 fakt P o e e, iere el ' diptogdtn: B £ arlrakni cn
m crom ni at uy i zti ng. an ]ljl| t(rla-tgiT nnh]ng. ar ?%pr o%eed' ng. BRI EF DESCRI PTI ON OF
THE FRAw NERtgSter tanneibe gdapted asthesnsulation bgard spiral contactor being a
first enbodi ma\rﬁ &f é{le present, invention; FIG 1B is section dra\/ﬁgng of
a line A-A showmfer HIege dycurpptances, therg existy a reapeshdo AFORMTAE WA e
of the spiral contactor sho in ga 1; (li:IG, 2B.is a secticigi dra 'ncghof a
line B-B SABWKS AV & sepplcongncior @eviee prd nicreminiatyre RaHyC lsfo‘\ﬂi;‘(\flbJ a
appear ance,.i n whi ch_a spheri.cal copnnectjon end. term pal of a sem conductor
devi ce pudhigrositign; dléFa%%ﬁéd&a%SP eRicah|conpeetiony end fegminak ds JRAXPWETt o
illustrate  a rgﬁnuf cturing rretP d of the spiral conﬁactor being the first
enbodi nentPitghedy andnyhigh ean spfigsiently; ensyre & eonfack lengtho(adHeatng cantact
appear anci i n_which a spherical connectiqgn end termnal is neared to_ a

spi r & - shapedth netiesathan opexotation) wildnthecirherined canmestion ppd terminale a

t hrough hole is not provided; FIG, 4B is a section drawing show ng an
appear ance i n WPrepvene thengeniseexisinactaquent dorat contrelor whichopaeadoptwi t h
the spiral-shaped termnal. In addition, FIG 4Cis a section draw ng

showi ng a gyaB-Ahipadaidonheerd im varigh ecthoraugh hele isaeotasrovidedpheri cal
connection end termnal; FIG 4D is a section 25 drawi ng show ng an
appearance i n which the pad-shaped connection end termnal is connected

wi th the spherical connection end terminal of the spiral -6 cont act or.

FIG 5 is a drawing of a fRISREOBAIREJF FHEJNEENIION| ustrate a

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 &f annepédiaigt 6f ehé peridherahifrmbersovasrte beiurdversadiyethdvable ials are
provi ded on both si ges of a board. FIG 7B is a section drawi ng show ng an
appear ancgefgenthit§lart digeShefof dn GPBARGE Ak eNdhb epdtiplérad nilafd-Shdped
connection end term nal are connected with the spiral contactor. 15 FIGS.

8A to 8C ghigkHeaWoN¥he TORVAARDATORSE bt a6 RoIichle SinReH dsetHE bitact
related to the invention are utilized as swi tches of an el ectronic

conmponent pandod Beoddels frdith Gnefhd fo ehbtiferVi ew of switches with a
constitution of "parallelly noving connection end termnals; FIG 8B is an

enl ar,ged sect | g‘Efd{ei‘iﬂiﬁgl ffr the .&b@f-‘alfkd#{taeml‘ﬁtﬁs&ﬁ i Gt tbhe Hles

switches with constitution rotational Iy nmoving connection en

whi ch 2 oot SRRERLHRE UE g gty pirofl pliaNg, SRR ERArhe e 2 1"
Spi il - ohaEhE: GHEiRR ST, AL REERer A FraIE ol A6 inBherl BugBhdp, i Yufact 1°

2 Connect BgFarR el el BIGTga b° contiant B PRI BTpbRe iy WAL "
s an o Wl &rten T 56 ePud BibREndh Biskodfs A5t contior pettio glard "
convint i ofn < Srcbihiiher alSEAS & 3RWE shedepabial BEPRtd SRl 2
O el S bl e B L B R IR Sorl
Geral |+ ORGRPFT b ErARn BB TG e S AOTUEPRFYS Of B BRI OS 15 She
Contactor 10 A spiral cont aator rel ate ;é)ect he, i vrettj nis ontactor to

per f or m acontack| Rertion: Rrocesaficld PBe end Sife JHGh 885 i t e captiast i cal

connection end term nal and a pad-shaped connection end tern nal, .and an
el ect r oni Portion being gradua?ly tgicﬂeneg,pa terminal with a long {i?;, 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 contactdr 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



conponent. As shown in FIG | A a spiral contactor 10 is constituted of a
plurality of spiral-shaped termnals 1 disposed like a |attice on a board
(insul ation board). 20 A disposition of the spiral-shaped termnals 1 is
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 spherical connection end term nal and spiral-shaped termnal 1
can be el ggh¥d.cally connected with the sem conduct or device by overl appi ng
one for one. 2s Here, in the spiral contactor 10 of the enbodi nent a pitch

pl between then@ichabr BEeR8de tRESE fbhiinald SarPBE pl@rdlBy Brovif®d onthoardd e
spiral -shaped termnal” 1 is constituted including a peripheral frame T and

contact pgrti ' j ; r%map bhGU Havachh an
vi ew and |9¥11 t%l géeh rt grr%}ﬁ ilﬁgﬁ%%lé ?eléét e ch-(?%?g%%@ggg???o%&%n%ex énﬂc%lriié r¥gctoward

a center of.dAg)s h%hﬁi@ varidds qﬁngg &??Xﬁn@ctﬁﬂ{ reﬂlé t?pﬁﬂﬁalﬁnoatﬁlgﬁ)&ﬁﬂew-c@wm ;I'he

contact portion-l as a pase en I'xed on t ranme atop E no

[ xed on \MghsaTorin el 8 el hlfontaptogapion T 15 sel (o be

t hi ckness of the contact portion 1' is ~0o set to becones thinner as the
contact portion 1' proceeds fromthe base end Rtoward top E. That is, the

contact portion 1' is { i J Ss in each point
ato g satisfies a>b>cﬁ@fﬁsmgﬁ§g@m%ﬁ%@m§kness of the
contact portio . 1s set to beco thi nner as the contact rt.ion_ 1
proceeds from %ﬁb‘bgelseﬁa W%&%ﬁlﬁg Y65 I‘:;?a?r &PH (ie(f%ﬁ?‘(étog %Hga%'gfiﬁséngt h
with the spherj.cal conpection end term nal by.increasin wound aunper at
thespi r a IAAEIEE Gt Qe DBORRE e Hony TG el By 16r SEAE R AR SHE SbA ROk
exeri i ng flexibili ile dispersing a bending stress like a fishing
rod,wby g?\aété}qv\}%;ﬁﬂ% a toughness of the contact portion 1' itself
with gradually jnnjng the thickness; and the like.. 2 anwhile, .in a
push-in test uﬁlﬁg %Aéwep'a@awe@'o EineAn rtwwgw%fﬁ%es%?h%taﬁﬁruon
1' has substantjated a rability of .t hundr ed t.hou ds tines l.engt h
of the coﬁlsiawp labFil&orl;%&Gr- rzﬁﬁ%éeﬁa%%%éﬁmgp P|h%§?ﬁ% V‘é’binﬂéo@%a

l ength in which the contact |ength (contact total |engt h)ﬁé{i t he contagt 2s
portion 1andnBlG. 3(risr sedion HEAWHME: FhewIng aRARREASANEH I PEHAh fafPherica

ensured at |least two and three fourths rotations of the spherical
connect i ogoBRgctien nh|terginal 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



when the contact portion 1' and spherical connection end termnal 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 |level. Here,
because the top E of the contact portion 1' is not fixed, a side of the top
E is remoyghlagtd) @ perpendicular direction for a face of an opening of the
peri pheral frame T. Thus, the side of the top E of the contact portion 1

of 10 the spir hap t gjmq?%- I Gt | N . | S
novabl e i n up/ ggﬁ gi fsgc?t i%gns rth %?@Sﬁ%gclléacf)f&?ﬁg&g%g% % lﬁ)ggﬂr’%'\%ﬁ?l%, at
a center ' A iar &l - r.m 1 r Qv

ppr oxi el EPfing MRt SERAEToA R Bint 4 el aBRens ol sy o

t he spher W;&nnecti on end termnal. 15 This is according to follow ng
reasons: en‘'the spiral -shaped termnal 1 and spherical connection end

termgnal are c act ed, ke.the.contact ,pogt| 1' enbracin contact the
spheri cal conngﬂ{}i'géﬂ%r?dg?%\”}ﬁ%gfat?at%?r WE%#%E%R)‘WPW%%%M?V%“ %d to
the spiral -shaped terminal .1,. thereby 20 ki ng.an,edge EG of .the portion
1' surel ynl:ad}ﬂafgﬁiim?ﬂ% I’%ﬁtﬁ’gﬂi@ﬁ‘em&%g&@ﬁ&&% Hhe, 5eco EWbPHBné%P}éci ng
cont act oghthe er&?e EG of the contact portion 1' with the spherical

connect i oh*eHtV4et¥nal 1ike this enables an oxide filmforned on a surface
of the spheri cz,h co,?rgecti on end term pal to he renoved because when 2s the
spherical connBdGi ofelf & cestipn| drRemg sheaingi ARl 2BREFRANeC iR WhICh 2 t he
edge EG of the contact portion 1' abrades the surface of_ the spherical - to
connect i oRCIBHPIARICKT, evigg vBidhep, PBY-shaweddgenmestiym tepd dermanel mnd jan 1
surely contacting the spherical connection end terminal, a reliability of
an el ect r fRIC et deyicewibh arsnhesioal spnpectinrpend terminplareneeaneddead. | n
a spiral contactor 10 shown in FIG 2A are provided guide frames 12 s on

i nsul at i ofPisaheertastemwhepe spirabrhaped terminals are provideduonidoth sidesiof 4 s
provided to restrict a nove anount in up/down directions when a spheri cal
connect i ohoar FleniThhlis 72 pectipniedrasring skewinghdoc eppeamariceeig whithathe t he

spiral -shaped termnal 1 and a cont act
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



portion 1' noves in the up/down directions pushed in a downward direction
for ~o the insulation board 6. Subsequently, novenents of the spiral
contactor 10 with such the constitution are described bel ow. As shown in
FIG 2C, when the spherical connection end termnal 7 of the sem conductor
device , 8 contacts the spiral-shaped termnal 1 and the ~ s contact
portion 1' is pushed in the dowmmward direction, a side of a top E of the
contact pardectiondramingofialind ®-Dofr PG @A rection for the insul ation board
6 because it is not fixed. Then because the spherical connection end

termnal 7 sequgqyijald ¥ £9ehBaled dramifg 68t @nveh®nh? spith coifactdie Fagnt act
portion 1' concavely bends and is deforned |ike enbracing the spheri cal

connect i 07184 ZQedtfidRAihg FOLAHE F- PGt FO0L qq%. portion 1' is
defornmed, the edge EG of the contact portion 1' abrades the surface of the
spherical conn ' o , ' . G ' 1S
formed on the gggfq;g?g?n{iﬁgne%&?é%&\kgpti‘?%gﬁgﬁgi%rl%Bﬁfsa%g?e@éa% %asrs%ﬁare
surelsy re y : t 0 \ S S , f .

condi 11 on apigel et M Akel Ut b RorroydfepRt2 aH°HIE BREFYE Pifction

el ectrical f A€ er n-pal and spiral contactor 10 becones to
- 11 bgrgrrgl?ﬁeggﬁ?gh/e %:gf%g(ravn@d{ ah\]MZ]IAI e, in the enbodi nent, as shown in
FIG 2B, in the contact portion 1' is formed a netal |ayer (gold plating

| ayer) consisti f i er.

Provi di ng the n@@ﬁﬁﬁﬂ)@n%ﬁﬁlgﬁgmﬂ%Eﬁ%ﬁmp%w ckel | ayer
enabl es the oxide filmfqrnmed on the surface,of e spheri.cal connegijon
end terninal 7 fi}”eb%afg]%ﬁ’g Hréfﬁﬁﬁ‘g eB@O%ﬁ?Pﬁ@O ﬁpgg%edﬁemﬁénﬁfmt‘ﬁ’g t al

| ayer abrades.the.surface of the end terminal 7 b use the edge EG forned
by a'%l at %ﬁﬁcrib‘?‘gn? gf*é@ﬁ.reﬁﬂﬂﬁlﬁ/@ra‘%‘a\r%ﬁnﬁﬁc‘? he metal [ayer enables
an occurrence of rust ~ o on the contact surface of the spiral-shaped

terminal 1 with the spherical connection end termnal 7 to be prevented.
Manuf act urin thod of Spiral Contactor 10 Next, a manufacturing nethod
et Erar ey

for form Mehaped terminal 1 ~ s of the enbodi ment on the
i nsul atio boiéi 6 Wwll_be described in detail. FIG 3 is a process draw ng
to illust RtRGEAcr i ng process of the first enbodi ment of the
invention. " Firstly, forma netal film (copper plating) 4a on a surface of
a met al 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.



sheet such as SUS (stainless steel) (process 1), coat a photoresist film15
on the 20 netal film and then di spose a photonask 16 with a pattern of the
spiral -shaped termnal 1 (process 2). Subsequently, after exposing the
photoresist film 15, performa devel opment treatnent, and renbve excess
photoresist film15 (process 3). And provide plating |ayers in order of a
gold plating layer 4b, nickel Zs plating |ayer 4c, and gold plating | ayer

4b on the netalTid dpirdlcsiRid RirainAD] 14 eosatirned iktluding bR rifiral A%ngd
film15, thereby form ng the contact portion 1' - 1z (process 4). A
reason whyr 48 8R4t RY¥§6s 1are thus provided on the upper/lower surfaces of
the nickel layer is as described before to prevent rust fromoccurring on

the contact surfigtgeGbhtis t?Qh{eai‘ilﬁlg‘%ec‘i'réu‘féﬁisHQb%§ | bild Y% 2RI b6

connection end ter n addi a reason e spiral-shape

term nal ' i.pnl osed Lckel. | Sq1 s | J_Sisuperior i

spring p;%ﬁ%??gﬁéﬁ fgﬁgﬁgggaﬁgéﬁgé,éﬁﬁ?kﬁ %Qg&%ﬁﬁggiPr?§d5?Egﬂgiﬁg%gggt
portion 1'c o e spiral-shape rm na econm ng better. anwhi | e,

Bt hbon rtbRd okt Rens SguepiBafedd s BT Ed®”: oot o from occur fing
at the contact jportion 1' . other, netal s ma used if the re difficult
fo be-oxi di zed THLOBCRosRm T BAF 2 Snie EEAR EpHEath s iaite T o ok e
amove t hESkbied hebe Eimels 1ol & MAde W Abens roptedaautin Tkt be
remove LT e
photoresist film 15, thereb i.n he spiral -shaped termnals 15 1, and

t hen pastéaH’ec}iPF} are }E’%&?eer?iRonaﬁz}Hgl}%per surface of the gold plating 4b
(process 6). Then nove the metal film (copper plating) 4a by etching, and
paste the spi rgn-%ifﬁﬁea, a2 EhPWA) i RiG; Tk 6 RB deneRs & tﬂaﬁen@&tmra%ah pet 22
where a plurality of convex portions are formed on one surface in
accottlanc&ehi® Regomes thinpareasthy comact dortiemils Progendsdeem the bazprnd e
carrier tape 24tby vacgunymhufh pasted the spiral-shaped termnals 1 on the
convex pottVard tep Endhphiis.cthercontach postion)l” iseddquendl shans iervhishodi ng
protuberant portions because of the convex portions of the pallet 22 of the
spiral -shib &% i gark peimya te g satisfes a>hpend2exfPigndi ng st one 25 (process

9), renove the pallet 22 (process 10). Then prepare the insulation boards 6
treated with a Jeppms avne dibgethickgess 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 spheriqal 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 bf 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



and sol dering, and paste the spiral-shaped terminals 1 on the boards 6
(process 11). Subsequently, after renmoving the carrier tape 24 by radiating
W light (ultra violet ray) on the tape 24 (process 12), place the guide
frames 12 on the s spiral-shaped termnals 1 (processl3). The process
procedures descri bed above enables the spiral contactor 10 consisting of
the spiral-shaped termnals 1 with the contact portions 1' of which

t hi cknessvReGP®e CHhE" pastibhe1c hO ctRHOGead he.pase

ends Rto tops E to be naﬁulfstéctur egi.ﬂ(ﬁogpl}%% %Ii thtfr%)rir]le,cu@?/l fjé?ll i%f‘ﬁé?’%l %5€er

| ay treat U&'i‘ﬁalc‘ﬂﬂ'%fh perfornms exposure/devel opnent treatnments for a resist
hotolith

film ap ogr aphy technol ogy such as an etching, and a plating

facturi hpol - J, AL ' ' ssi hl, e,

Veanuini | o, i n RS Brsankhafty JECAIANE 1 TANBRE IO RS oRldsSpPRIR B3t o4

d af {4 th ' f . t t 2 it it I
SS_SS?FF 2;?%3%5"%‘1%3#%% aﬁr% %ﬁﬁﬁﬁ@hﬁ%ﬁ% .I?IET sﬁaﬁai\?f%ﬁ ﬁﬁﬁaﬁabﬁ@{rm&sﬂéﬁﬁﬁe
spiral -s ed termnals i s al.so,,possi bl e utilizin n_ el ectron beam
mgchisni ng?ig‘ﬁa onad ﬁ?enhg%'[ffg' Jﬁcﬂﬁﬁicﬁﬁg’, s‘é'%c? g ﬁﬁ? QngfI‘it_d?Prlt’r?%’i 2n
t hese are. add to tg Br ocesses de5fr| Ped above may be available. 20
[ Second ERBB £15¢ g? SFOTRE FAMe B 196 FI GS. 4A to 4C are illustration

dr awi ngs show a Eecond ﬁgez()di rﬁg% ﬁf the invention: FIG 4A is a_section
dr awi ng showi nE’P%Yﬁ’ prasiea e 1B dhe rentagtapqrdion doifneet fizgadepcside of
termnals 7 are neared to spiral -shaped termnals 2 provided on an.
i nsul at i ofN®&aP & & tereprabls iz pegRendicalandiveetion for riface aBansopening of 5
section draw ng_@gomtng an ap]ﬁlear ance .in which the spherical connect i,on end
t ef mi nal s the peginhsrabipge W (hus, dhemideof theter B of thegontazt pastiendinefi n
FIG 4A, the insul ation board 6 has no through hole, and on a surface of
t he Hoar dtle spiradishpped dexminalpl pmbeddaddn therinsnlatiorpbpardifiie mewmhledn
portions 2' are provided so as to be distendedly positioned in a opposite
di r ect i onupdave dixestigns forrtee swifage of thepbeand6ni nal s 2 are provi ded
el evated fromthe insulation
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

- 10 -



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 term nals 2 being pushed with the spheri cal
connection end termnals 7. Because the spiral contactor 20 of the

enbodi nent thus unifiedly forns the pedestals C and spiral -shaped term nal s
2, a space tolerating the deformations of the contact portions 2' is

ensured bginRefiohNstd abrAth AOMErddverdby Fthéaédgt‘éhEP?Gf tRE "BoRBA& Fortion 1’
Consequently, the spiral contactor 20 related to 15 the invention can

favorabl y,adepteoRYeRtind &heNSph&lidANcBtcliod bAdWRrfInAP A 'VepuBiitiobe drs

provided. In-addition, on peripheral franes of the spiral-shaped“termnals

2 are pr oydac ubfife (A An DA GMIBAIANES 12 B felipethler 2

positioning In contacting the spheri onnection end mnals 7 with the

spiral - shaped g .tEEINAlSa8 B h endih RTER: A I 1506 el IO Rarhek A2

termnals 2. reover, because € gui ranes

semn conduct or A shown J n, F . amount is regul ated when
t he gpi ra?rgé %ugggxoﬁg}o%rﬁgpg%l\%l F%%’%‘gﬁ?ir%égy?t he insul ati on board 6 by
bei ng pushed wpih th herical. connectipn_end. termnals 7 nd a uni form
contact 25 wi ¢ hoaieiadtiie §7 % FPRERHL R lrict 7 B monatil, fp e
ensured. FI G, .4Cis,a draw illustrating a casg of. the,sem conductor

v ce 3 firectiqns ' WhgR o Sattbrigel o Beriitaii, certh “Gariipal o7 i e ase s oo

i nstead of the herical, copnection end termnals 7. FI 4D is a draw ng
showi ng asespaondBgtazfievice Ho ceRiCh HaaCTRIFa RaRed Armaing) | o gocatiagted
connection end term nals 13 a t he spiral contactor 20 are contacted.

Si hi | ar | yPRUtQR il NOORPS 1R 4 e,upggw}éh%w writ?@smg%éa“trﬁwé HEEAIOR & when
t he spiral -shaped termnals 2 nove to the side of the insulation board 6
bei r§ pustainguatiombogedbshaped connection end terminals 13 by the

sem conductor device 8 abutting with the guide frames 12, and_a contact -~o
bet ween the t ePHbsRAuentl:nmevicinendsnphihe spirpl consagardle ovid suekithent |y
ensured. Thus, by using the pad-shaped connection end termnals 13 instead

of the sperStEationoHiecdesceibedmelewr minals 7, the pedestals C can be
omtted, so a height of the guide frames 12 can be | owered, thereby a

t hi ckness of t A& Swwmin HGoawhen the sphericalfoanestipn angterominghdr of
Moreover, by using the pad-shaped connection end ternminals 13 instead of
t he spherthaisevipordudton davice & spntdcss theaspimabkhased dermimealsdnaodnthect or
device 8 with the end terminals 13 can also be thinned, so a further
t hi mai ng cdntalob pdetidd’ 8 besherbin ploe dobinavarZodiveetidmeca sidenef abomdidobthe
Spiral Contactor 20
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

- 11 -



FIGS. 5 and 6 are process drawings illustrating a manufacturing nethod of a
spiral contactor 20 of the second enbodi nent of the invention. Firstly,
forma nmetal film (copper plating) 4a on a surface of a SUS (stainless
steel) metal sheet, for exanple, with a thickness of 20 to 60 ,u m 25
(process 1), coat a photoresist film15 on the netal film4a, and then

di spose photonmasks 16 with a pattern of the spiral-shaped termnals 2 on
the filmgg Wn%%unﬂf éﬂgﬁéédZ). Subsequently, after exposing the
photoresistr?lln115, ger orm a devel opment treatnment, and renove excess
phot oresi st fi o] 3 Al LSp. (o] , i e i)

pl ati ng | ayer M:@ %ﬁvéﬂé’ ﬁrrg?gle ()émtl) Pﬁﬁn%ﬁp%%r%ﬁgﬁﬁ ?%gi(ﬁ}ghgkﬁgsgﬂcf \Iém&%%al(cy t he
phot or esi Ll m, 15, rehy, . f ' t i - d .d:nal process
By Fer o, Dpytion T A2 SobAREC e b GRLT B a R e EEe HERIRBEST RbRhRT oS!
descri bed_enbogdi nent

onstituted hat the plating |ayers.are proyjded
o or der  BPPETIOT SETAGH Phybaiskel Iirel PvATRy ey T 185 Bt the
plating layer ~0 4b on.the al .fil coppe | ating), 4 bsequent] vy,
P oo hEbBeRIGH rOlges of heautkeliaep bl Bie, At i Torgedd the
provi ded, prepar pal ]l et 27 where, a plyralit, f_ convex rtions ar
f or med ons‘g?éc‘%dﬁftg@espi’leréﬁ P‘b‘é‘?ﬁ“glm FHHatqrg}lééﬁé]sgo(}i’F ?‘h‘g%?gﬁief‘%qv-eghﬁﬁed
15 termnal s,2; and abut, w the term S 2 Qn convex portion f th
pal | et 27rwl%8€mﬁ %@Qgﬁgéet ﬂgwhﬁwevﬁﬂ%}(@rt%&a@sﬁ heapariace ghide end
(processes 6 and 7). Here, a material of a pallet may be the SUS (stainless
steel ) anter® 7n%@°érll§¢tb6 efige NG dpxraed by platinpLde iaisednt portions
because of the_convex portions of the pallet 27 of the spiral-shaped
termnal s 2 by Mpresdengameristanes phthapelebhyerenalapan eqsuryancesat nipt
(process 8). And dispense a gold plating 4b on a ground surface of the
spi r 8l - shapethe contact surfacerefcthe spiralzhaneds tefupindly] withpbbe t gpherical
phot or esi st film(drg film 15 (ﬁrocess 10), attach the guide frames 12 of
a pol yi ni denfi¢dtiqn emd dprmoinal dta be pneyentedessing is -17  di spensed, by
heat - pressi ng (process 11).

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 -



Then, coat the photoresist film15 on a |ower surface of the netal surface
of the copper plating 4a, dispose the photonasks 16 (process 12), expose
the film15 (process 13), then performa devel opnent treatnment, and s
renove excess film15. And after providing plating |ayers in order of a

ni ckel plating layer 4c and a gold plating |ayer 4b on the copper plating
4a exposed within the photoresist film15 (process 14), renove the film 15
(process h?%me§ygﬁequently, renove an exposed netal film (copper plating)
4a by ~o etching (process 16). Next, as shown in FIG 6, in order to

prevent a shape gl Lhe ‘?Hf;ﬂﬁle‘ H]?ﬂ?éiyér%r H}@%as%ﬁffv@a@@%n%éiqwém@iwepaste

pal l ets 23 on upper surfatces o e ‘guide franes 12 as a rel nforcenent

menber  ( p%ﬁgﬁ?g.? 1@5 tha" ﬂ%c@:re?% Er qgn\égxdraé)&ik?eéiﬂbeif&e""@j) ﬁ%{ﬁkﬁéﬁ OGS from

portions positioning at centers and spiral s portions 14b
or ovi ded_ Cprutad b el Rar iuPadeof b Fal PP HEEARR WA e
and di sposPhraer cofaedfrr n€hiBBnBL I I s A9 UPRES ChOhed" Al B8
pai | et s 23Pis eRebERrtosingbl & mpindheranySEEr ki BRGE TR ng
Ty Do 21 B HTINEERORICE K SugIFNOHEAS, TRCRIT AHAPIATGPORE Pty
the hole 3 is ong. aw oui_ﬁgge%(fonvex Qo] s 14 fr%t he spiral - shaped

t er m nal s PPrERR bof thagpiaa fermaingd 1 becoming besier- coat a sol der reflow
and a conductive adhesjve_.on the insulatjon board 6 - 18 where n

- 0
through hol e i Mgravitdled althanebsin the emhgdiaent gold,is usedfo. Rreysad rust
termnals 2 of the spiral contactor 20 to the insulation, boar ,Stgy t he
sol der reffrewy encurring alothr eentast parden o gthesastals mayrke ltﬁegc'g ey are
procedures_descri bed above enables the spiral contactor 20 5 with the _
spi r al - shalsfficule taiheapxidized; and que supewar dncomdustivityn Fog exgperlies s speh
insul ation board 6 to be fornmed on the insulation board 6 where no through
hol e i s prtheirdateriak evilliva coprasr(Befinicam b faverably wsadd metal s of which
property is different on the exposed copper plating 4a shown in the fourth
process i nst eadSulgsesfuently, cemprg theoinstalaskeedvaf $H%t (staindess phegbe@zocessnpve
t he copper plating 4a

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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by etching, whereby it is also possible to be constituted so that the
spiral contactor 20 with the spiral-shaped termnals 2 distended toward the
opposite direction to the insulation board 6 is formed thanks to a binetal
effect of the different nmetals. 15 [Third Enbodi nent] FIGS. 7A and 7B are
drawi ngs showi ng a spiral contactor 30 in which the spiral-shaped term nals
2 descri bed before are provi ded on both surfaces of an insulation board 6.

zo In FIGyy & c t i

sem conduct or Bew ceg? ?1 gﬁalenlsegéec %E%&{Hl \eltgﬂgﬁlgélglp erica eg%or?ng%tl on
end term Eﬁll those of a sem conduct or device 9 connected with a
sem conduct or |nspect| on apparatus are pad-shaped connection end term nals

iﬁ@ conductor SHBEALTORY aBLEr 3%@%%5‘%E%&éirlﬁﬁ%‘ﬁ%dwaéta?a Uafint
obj ect i ve BYT %%ﬁﬁstfﬁxgot e 48 23 o ol ) lrcaripe e PP ot At

throu h the.s cC{Entactaﬂr 30. The ggl ral -shaped termnals 2 shown in
FI GS. 7A SR 1§ PEC SEEG &h(é’ﬁ%ceéﬁd nIy a thi ckness of guide frames 12
is different. I n addition, although jn_FlGS. 7A 7B the_ case that
connection endslt}t% RTQF&PS PEeCaduzes deser @@l gV e GBAP ﬁl%ﬁptrﬁecplh@ﬁ&*t &0

obj ective are the spherical caqnnection end terminals 7 and those of the
sem conduCPBEisheg ek the sraralhaned erapinnls ohyeithi he cantad roviens 15 of
shown, a selection of connectiogn end termnals such as a case that the

connect i onvkish thiekness| kecomespthinner @i theneentast pastipee 18 nraeeedefronvithect or

device 9 are both spherical connection end term nals and anot her case that
t hose ar e bgseen &gmmmﬁéohﬁenanofacéuned erminals 13 is changeabl e as
needed. As descri bed above, because a constitution where the spiral

cont &t or 30 rdhatastlitiont Hey i ntibisingnai sopemviayedreatmémt bwhicks upériosss of
the insulation board 15 6 enables a thickness of a contactor itself to be
made nor e exppsure/devehopmdent i treatinentie ot acresisti fihmsuah ghusokthnpraphyi on
al l ows a sem conductor inspection apparatus itself to be mniaturized. In
addi ti on, teedumlegy tsuehsas mal etrhimgcand 8@latingt ménudadtueingtechnaogy,san
equi pped with excellent connection characteristics, the adoption of the
cont act or asturateuninustelecprgesdingiiopoasibke.20 contactor of the seni conduct or
i nspection apparatus of a sem conductor device allows an inspection
accuracy of théMeamwhiedimctthe procpesds @2 appaB3atithdut bemionjngvke.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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[ Fourth Enbodi nent] zs FIGS. 8A to 8C are draw ngs exenplifying an
application of spiral contactors of the invention to switches of electronic
conponents and the like. - 20 As shown in FIG 8A a switch 18 is
constituted of female switches 18a and a nmale switch 18b. At the sw tches
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
connect ed W Jdtih BPUFnS IR Un SBRUEKdiEe! HHE vl @ILRESpHlrical Qofibitsdn 18D
are provided connection end teftmnals 7, for exanple, the spherical
connectio i i > i 3 ts (electronic
appl i ancegfﬁ%g{ ﬁlg{%%iv%nﬁ%l?\e f%ﬁ%\%ﬁﬁ%@ﬂtﬂgﬁﬁgﬁ%{]Q?%(gt%%gi?lﬂggw is moved in

o A U0 R AP . B LR

termnals 7 provi the sw’tc spiral terrinal s 18c
tact ed d I L ON] t i
the dr aw Ao B e ShiBE BT hare Berdil e HhREh SRS RaaR s 2ot VIS, 1

t hergby power resul.ting,in bein upplied tq.the,el,ectragnic conpaonent.

(o1 ect T ontertasortRag) a7a grogdad sBiasBcb s diskia Sl Posfitinded SR ORERAPe
related to.the invention gre made utilizing a m nuscul e processing

t echnol ogyliresgion fé\/&?‘[‘“’cl?P%?aer by utilizing the spiral contactors related to
t he i nvention n be e a fhinner_and mniaturized type of switch. .For
exanpl e, as sh ﬁmrgﬁ%la | termigals 2t3r¥P&¥¥H¥§£9dté8Va@dt’ﬁP%ﬂé‘“s§1 atien 7,
the male switch 18b and a thickness t1 of tgae femal e switch 1? can be nade
thinner t QAT &by prestalol te ersue @ wRacq totprating defermatiops o 3’5? Faptact
contactors related to the invention can also be favorably used. as swi tch
for vari oPSTRPREL oYhemibadprbens Xwgadnpyed tas s w‘fa WsubAaes DORrGS Whi ch
make% an ONOFF of a switch 2s possible by a horizontal novenent, but also,
as shown ithemprdalsbapsddenminalsnd tieing puaheghivabh vhr &phgricahgernestioncend o,
and a male switch 19b rotate - 21 around a center of a fulcrum 19c are
possi bl e. tprninalsthiletiamsatthe Bphs] @atacop@0pnfether embadineniotitiiyunifindly
exanples in which the s spiral contactors related to the invention are

appl i ed t dosmitidieepedddtals € and rapival-shapedntentsinaled 21 Respadeetolerating the 10A
is a drawing schematically representing FIG 9A; FIG 10B is a schematic
section drdeiémgatibns of ithe donbadfportions 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
25

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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FIG 10A. As shown FIG 9B, the switch 50 is constituted of a nmale sw tch
50a and ~o female switch 50b. At the male switch 50a are provided '
connection end termnals 5la and 51b not ‘el ectrically connected. At the
female switch 50 b is provided a spiral -shaped termnal 40. In the

spiral -shaped term nal 40 exist two things corresponding to the contact
portion ~ s 1' of the spiral-shaped termnal 1. That is, in the

spiral -sh ternipal 40 are provided termnal 1 and 4 see FIGS..,10A
and 10B). q’%@ht g’?ﬁ;% Peg, € gn?ﬁéor&o?ﬂ ctterﬂjdptafsoﬁlé'arﬁagsﬁgsﬁﬁﬁ?gs‘%ﬁgeand
its thickness is,set to. beco t hi nner, as the contact portion 1' proceeds
to a top s*Pi'@?lc%c%"b%‘f g TN ‘terminal 41 is fixed on a peripheral
frame T of the iyal-shaped termnal 40 and ,the termnal. 41 is, prqvided in
a state spirall ﬁ@t%ﬂd@dguaﬂ%‘?’ﬂl& ISBHW‘P\% Hatate iy Wﬁl (’Ehei%e%lc%gﬂ’ét@ﬁ on
point wth, the frame T, That, is, shown.,in FIG 10B, .in the term nal 41 a
poi nt m i SE¥HE Bi BHog F}b%\é’satd,'S}éﬁRPadfs cORnedtion: expd temmpinals phd) @pddthe Swirad
points 1 and h, Zs they are designed to be gradually positioned upward. In
addi t1 on, CREaqter #P Rz cantacted xed on a board at its end and provided - 22
in a state spirally extended upward fromits end i. That is, as shown in
FIG 10B, in trﬁ;rrtlﬁarh Bdgo e thisHease, & moyepamionndriedlesignest to kadegnlatedher e
as a point proceeds toward (;i)oi nts k and j, they are designed to be

gr adual | y ween thespiralnshaped termizalsi%smove tohdesgideaif-theapedl atemmboatd 40
are provided total two termnals, the terminal 42 with a |arger spiral

radi us andeing peshadavithl thet had-shapedecompéatain rexdl usrménalsi f13plgyhatef r om
an upside by contact end term nals 51la and 51b, the termnals 40 and 41 are
const i t ut e¢nsoordudtor bievatd & vbutibng withathe dgundei ffameéo 1Becads e suntadthe
constituted swtch 50 adopts an extrenely small contactor in which two

el ects i calbepwiehs twei trminalc 8namad endoterhavnaladiByisutesigned tasbe saffidiehtlior
various ki nds of nanodevi ces and an inspection needl e portion of an

i nspecti orenapped.at us 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 i'Bhwdh)dryaokierg tles pad-shaledt dennectioncen@ termbedsi I0ingead of

di spensed by the photolithography technol ogy and pl ati ng manufacturing

t echnol ogytheapherieal edmiection ehd teahinalk 7 Ak gdiRsidly @tafhHeCOMBtEd, so a
manuf acturi ng net hods using these. Zo | NDUSTRI AL APPLI CABI LI TY According to
the term naight of tHeeguide frhmeprESeaN beNywetédthefbBE brthéinczoHIERE ispi@lWi t h
el ectroni c conponents are ensured by surely contacting connection end

t er miyal s cohta@br 20Dbekn@ebleofo bé afddeOthifineR MR Vs, b;ﬂ wiEtheépad-shaped

m crom ni aturization is proceeding. 2s Mreover, in the spiral contactors

with the tenfietadrs ehdcRYGENANRE]S Bidteadlos thakphRrithl tahhdetrovhdedrmihdlgar ds
wi th an accurate and extrenely
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

- 16 -



- 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
term nal provided in an el ectronic conponent, the termnal conprising: s a
peri pheral franme, and a contact portion contacting said end term nal;
wherein o oon %,f said contact portion is fixed on said peripheral frane,
and t he other end of said contact portion is provided spirally extended
toward a centelg @f an openi f i e[y ph . t Lyversally
nove in a perpgﬁfg’f‘gﬁﬁl%?ﬁg’i r%g?l?o%fﬁgﬁgnE%%eﬁﬁéﬁrégﬁ%gefg?ﬂsZl?)d gﬁa%%lergal
frame; and ~o wherein t hi ckness of said contact hio ecCones,{ hi nner
as the coﬁf’& PR 52 %’&te@tf’?’f%??{%ﬁ’f%sﬁﬂ? 0 %&s@g\;\gﬁfégﬁ)wc?%sém her
end. 2. Aterm,n for a spiral coptactor, ac ding tqg claiml, wherein a
netal filmis FREMSE: Yy PEBPH %é‘?‘&‘e@dﬁﬁg@haﬁﬂg 3?8??" F 1Y B‘Peatn?%SP 3.
A spiral nt act or equi d with a ternnal for i ral nt act or. ~s
accorddi ng%ﬁ’fﬁl gF%i?Rﬁrl%r‘?ﬁgg)m%’r SXPRA e'YV’rF%é%i the éﬁ‘r?i%ﬁ%sﬁts%i’i%ag’deﬂ’qrﬁb%ai d
board so that,k said contact portion bec S sa in level with a surface of
sai d boar dormaing theesiral- MW@“B@EEZ&‘F&?%&%H ng a novenent of said
contact portion_inside said board is provided., 20 4. A spiral c¢ontactor
according to clHenme 3t isusdsepassiblerteanake dhaiplebngotsatinesh ahdndenlash s
in nunber provided in said electronic conponent are provided, and wherein
respect i vdesenibed enpposimendy eonftitided soothatathe pleding tayexs are pxovidedhdnd to
respective said connection end termnals one for one. z5 5. A spiral
cont act or oeder phedol phating dayen4db, nickeh platinglaxaynde amnst geldcplagingglaysr
claiml1l on a board; - 25 wherein said termnal is provided on said board
so thmat saibdorcbime estapfilmi(oopper plepagded from a surface of said board as
said term nal proceeds fromsaid one end toward said the other end of said
contact portion. 6. A spiral contactor according to claim5, wherein
termnals equal to 5 connection end termnals in nunber provided in said
el ectroni ¢ conpubsetuantlypremode dhe 31dS whetadisheet fpocessyd); oai a side wheae s
are di sposed on said board so as to correspond to respective said
connect i other@UBevad pedvidedieprieparengallas 27 Rbere AlplAraldgGoficonvax posBianay. A
. AF. AY. AF. AY. A | . Al . AyF. A. A A&Y. AF. A&% Al . A | . AF. A. A3. AY4K-z>(u/ } X +nt u
} xsni d_Z] capdatmail aal oné¢ calfxtalinad cwatda] ceayith]  d3dxgehesd ofithajspajadahengdal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa!

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 Sﬁbsequently, 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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hole is provided.
Meanwhile, after forming different kind metals of which property is
different on the exposed copper plating 4a shown in the fourth process instead
10 of the convex tools 14 shown in the 18th process, remove the copper plating 4a
by etching, whereby it is also possible to be constituted so that the spiral
contactor 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. 7A 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. 7A 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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P>>>>bC 1 H¥e&d G%j'ecfi%(&%&'n@}gec\ﬁéw%ggé@tus %ﬁi’b\é@d“the spiral contactor 30.
10HS, >10%-&" () - 9" 10%K&' () - >372?2G@@BbC 10! &10%65&' ()- " 109B& ()- 109B& ()-

f 10968 () - YO QUBEL A hr 1L O Bl ) i )
101 #GlO((%)S&' 0)- q‘%g%a]( ?b%ﬁ&s@w)ﬁgﬁ FIGS. 7A and 7B are same in

et | PR O MU 0 R R g O - ot 10752 (-

105@S1096& () @0#3%;{5%%%8@%@3[ ARG H 15 cd02Phal Lodd RS £ha

DD: EEEFLFFXY: / “105y 108 . b |

105 5100 e TS HTHRT 124 oty 8% B, BOcBE FERRRARL bicctigey #1519t a.
spherical connection end terminals 7 and those of the semiconductor device 9
are the pad-shaped connection end terminals 13 is shown, a selection of
connection end terminals such as a case that the connection end terminals of

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
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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At the switch 18b are provided connection end terminals 7, for example,
the spherical connection end terminals, connected with electronic components
(electronic appliances) not shown in the drawings.
Thus, if the switch 18b is moved in FIG. 8A in a direction shown by

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 resultihg 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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eMeee) fvf dﬁP?th Embodiment]

FIGS. 9A to 9C are drawings showing other examples in which the
5 spiral contactors related to the invention are applied to switches 50 of
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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210%4& () prg&é‘d@ fodvar 18&‘&5 f and j, they are designed to be gradually positioned

upward.

5 That is, in the spiral-shaped terminal 40 are provided total two
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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#cyd_o%&' (-t 10{‘%‘%rﬁ}he?‘afjﬁ%, 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
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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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

- 926 -



