+e3eT"6>TY") a CONTACTOR BLOCK AND APPARATUS FOR ELECTRI CAL CONNECTI ON
*cooooa* BACKGROUND OF THE I NVENTION 1. Field of the Invention The present
invention relates to a contactor block amd an apparatus for el ectrical
connect i on using a contact sheet such as a probe she

Prior Art It is desired recently that, in an apparatus for elemwﬂﬁmmwmmmmm
connection such as a probe card, electrlc tests of a plurality

integrated circuits forned in the sane Senlconductor waf er can be wcarspi ed

out sinultaneously. has been proposed to
produce a plurality of So- r%gﬁ@?bg{con act or h@é@é@%@& or probe blocks, in

whi ch a probe sheet usi nFOP@EL@@I‘R?@ﬁﬂ? rt of wiring fornmed on
an insulating filmand/or cont act are asse

ove. par e HBMHHT
to assenbl e such contactor blocks into a frame (Japanese Paten MM .

Public Disclosure (KOKAI') No. 2000-147005 and No. 2000-150595). Sucdooae
convent i (BACKGROONITON BEINWEIGRIORes a contact sheet on which a

proj ected el ectrode acting as a contactor is disposed in each probe el enent
as wel | abk Rieid af thd Idsenbidinder, the contact sheet being wound round the

hol der. The conventi onal apparatus for electrical connection using such
contactor bl ockKEhdgsesenplinvetidy rélfateoft aebfackdobloek agdieab hpdatdthQ t he
frame at intervals in the thickness direction of the holder. According to

t he conveforieterdticaberaertinnhising s, contaetwdicet bheh asiaSprbespase for di sposing
a circuit element such as a capacitor to be connected to a source, so that
it cannot help disposing the circuit elenent in a nenber 1 ot her than the
contactor_bl ocks, fox example, in the frame where the contactor blocks are

di sposed.?'- LT f Prio age for electricity between the circuit
el ement and the. cqont.actors should be too |l ong to conduct an accurate
electric testiti CfC tRRAENTY an apparatus for electrical connection

such as a probe card, electric tests of a plurality of integrated circuits
formed in the same semiconductor wafer can be carried out simultaneously.

As an apparatus of such a type, it has been proposed to produce a /
plurality of so-called contactor blocks and/or probe blocks, in which a probe
sheet using, as a probe element, a part of wiring formed on an insulating
film and/or a contact sheet are assembled into a holder, and to assemble
such contactor blocks into a frame (Japanese Patent Appln. Public
Disclosure (KOKAI) No. 2000-147005 and No. 2000-150595).

Such a conventional type of contactor block uses a contact sheet on
which a projected electrode acting as a contactor is disposed in each probe
element as well as a plate-like holder, the contact sheet being wound round
the holder. The conventional apparatus for electrical connection using
such contactor blocks has a plurality of contactor blocks assembled into the
frame at intervals in the thickness direction of the holder.

According to the conventional contactor blocks, however, there is no
space for disposing a circuit element such as a capacitor to be connected to

a source, so that it cannot help disposing the circuit element in a member



An object of the present invention lies in providing a space for a circuit
el ement. A contactor block according to the present invention conprises a
heam | i ke hol der having an underside and a retreat portion forned on a side
foll owi ng the underside and a contact sheet having a plurality of first
contactors at intervals in the longitudinal direction of the holder, the
first contactors being arranged in the outer periphery of the hol der so as
to be located on the underside. The retreat portion nay be a downward
staged p i i.d ag. | i ida inclined,to the
undersidgﬁbggn%%gigggngﬂgﬁgﬁ%b§¥§%% ?ﬁggﬁggﬁﬁghzhoueé EBBFiﬁﬁ@??tﬁ@ t he

hol der i i tf; ort} rea ies. forned, where a
positionQ%#M?ﬁggcg%%gg?aéﬁéggﬁ%ﬁgfe§%§ﬁ%fﬁgh§% ?hgagé egﬁ'ﬁﬁ%gﬁﬁﬁyis

ret r eat echdti@en! tite it WIEmeaR! Atd dheDk oMY o FICR AL T4 8RN A ea can
di spose one or nore circuit elements such as a capacitor a% ap iCi on of

t he cont awindslaeah eureBeirtGekf the retreat area. By doing so, even if a
plurality of the first contactor blocks are juxtaposed in support neans
such as the frane, it is possible not only to reduce a |l ayout pitch of the
contactor bl ocks at |east by the thickness dinension of the circuit el enent
but al so SUMMARYORATHE INVENTEOS:tri ¢ test because the el ectric paths
between the circuit elenent and the first contactors are shortened. The
hol der furt heAnnebjehwé the ppeiete ioppntibhelitd ihhprovidieis hdgacanghrt he
contact sheet may further have a plurality of second contactors spaced
apart in ginait eleghentdi nal direction of the hol der and arranged at the
positions corresponding to those on the upside of the holder, and a
plurality of 4 ¢quigcissr blashsaedoeding talthy premeamdtinvgntion tomprisegnhact ors
and the second.contactors with a relation of one-to-one correspondence. The
hol der | h?eﬂoﬁé’\’ieh%wﬂguﬁfalqwr@ﬂer%’&e@se@re&lt endiiony formeden a

| ongi tudi ngl .directign of .the holder wthin_ the_arrangenent range of one or
nore cor rség‘f)é‘ﬂ%‘?wgc@}ﬁ ynderside ansh 2 cantadt shiegtihayinge mrralityeofdfirsthe fi r st

contactorgs t o, correspond j ndi vi.du ...the recesses agpening at | east

[
on the unc(ﬁaéﬁtng&gﬁs, %, e&?f@f)%’rn e donedminal diresting of theaaolden herfitsét i ng t o

the corr i recess, the scr,ew hol es bein e 1o correspond to each
recess. F%nggﬁpgggglé%%ggﬁaﬁ {}be pyter PeriRhey ng‘ﬂ&’r? i“ﬁ]éieér%oa&?g@rbﬁt ar ea
of the CQBE&%HQHPHﬂ%uSQE&Q or groups in the contact sheet and a pressure
pl ate abutting on the upsidé of the elastic plate are di sposed, and an

adj usting scr i t t p f.the essure plate may be
di sposed in eac QE?%%&/ 8?@?‘€§Wﬁ9s&c‘%%§W§¥?§%%%%£RP#H%%ﬁ@aPﬁ§f¥hé t he
amount ofgsi8€ bewnachfied I@ﬁieaﬂi-cliﬂ%HitBQhégn%réiﬂép hg}gdg%&&lng tRE LGN 0l e, the

anount of projection of the contactor fromt r~can-be a jt?sc ed, so

that the dhelegbh thesutepbeoipheh? of 9hé A6l RirSinthldin SHRAG rdifeddfoliplder can
be adjusted for each contactor group. In place of the foregoing, It is

possi bl e & hedtrédte deladels fforhmber Wasra gl lfbbéitidﬁ’ of fiRCesRLeXRRMI ng at
intervals in the longitudinal direction of the hol der and opening at | east
on the urderespdadirentb theptratredti portioh it eptleatst from bigd 8RlecOMMUNI cating to
t he correspondi ng recesses, the screw holes being nade to correspond to
respective reEessestacthntblpck daving eneksa antrebasdrea @midsgbetdndgron the
contact sheet and a_pressure plate abutting on 3 the elastic plate are
di sposed,MarRic At edemantssu¢hngs sceapscitbutat iangositionhsf thpsioneactf shdae
pressure plate mgy be dj sposed in each screw hole. Even by doing so, the
amount ofCOpFSPOBENS 61‘19t1'ﬁ§re@<§rﬁ1'9@~t 0By daingnsohevaolifler phanlilye oAdhest ed by
adj usti ngjl'{she a{mgnt f.screwing of the adjusting screwinto the female
screw, sdUEh&PRtacEonbiogks ageanxtagasest it pupRGHracaey sudh as thedmane, ito t he

The ol da FRBEH DA ERORGR EEEHRE &P ntet o hn emipPanguoger o) bst

by the thickness dimension of the circuit element but also to conduct an

accurate electric test because the electric paths between the circuit element

and the first contactors are shortened.

o



projecting sideward fromthe side and having a bottomface on the sane

pl ane as the underside, and the contact sheet nmay have an extended area on
the bottom face and an auxiliary contactor disposed in the extended area.
“he contact sheet includes an insulating sheet member and a plurality of

Wi ring portions disposed in parallel in the sheet nenber, wherein the first
contactor is disposed at one end portion of the wring, and the sheet
menber can have a plurality of slits which nmake the end portion of the

For e'ectri camecarlies frishendttr BRkS panisid sPalfy B MEHR bt dSmpf Ses one
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THE DRAV:AGR cbbn® withl $ rélaPRnSiTRpletéeond @mrsdidddeacan enmbodi ment of the
apparatus for electrical connection according to the present invention.

Fig. 2 is a peisBeiddrv@ayi fRmlisdoMhnga duedigdbiBdtesafs éhien actlé bl ock
according to the present invention. Fig. 3 is a bottomview of the

cont act oflolgieadinsh drectivpnFoftheZholfegwithihsthe drirangemestvrafigd bEoseBE act or
bl ock shown in Fig. 2. Fig. 5 is an enlarged plan view of a part of the

cont act omdteosiersdppmding cbhipctd:. gioups edch Snaludeng awged riorendf thiedivsof a part

of the contactor block showm in Fig. 2.
contactors made to correspond in%vidually, the recesses opening at least on
the underside, and one or more female screw holes each communicating to
the corresponding recess, the screw holes being made to correspond to each
recess. In each recess, an elastic plate abutting on the arrangement area
of the corresponding contactor groups in the contact sheet and a pressure
plate abutting on the upside of the elastic plate are disposed, and an
adjusting screw abutting on the top plate of the pressure plate may be
disposed in each screw hole. With such an arrangement, by adjusting the
amount of screwing of the adjusting screw into the female screw hole, the
amount of projection of the contactor from the holder can be adjusted, so
that the height position of the contactors with respect to the holder can be
adjusted for each contactor group.

In place of the foregoing, it is possible that the holder further has a
plurality of recesses extending at intervals in the longitudinal direction of
the holder and opening at least on the underside, and a plurality of female
screw holes communicating to the corresponding recesses, the screw holes

being made to correspond to respective recesses, that in each recess an

elastic plate abutting on the contact sheet and a pressure plate abutting on



Fig. 7 is a sectional view obtained along Line 7-7 in Fig. 5 Fig. 8 is an
enl arged bottomview of a part of the contactor block shown in Fig. 2. Fig.
9 is a sectional view obtained along line 9-9 in Fig. 7, Fig. 10 is a

secti onal vi ew showi ng an enbodi ment of the wiring board and the contactor
block in an electrically connected state. Fig. 11 is a partly perspective
vi ew showi ng anot her embodi ment of the contactor block according to the
present invention. Fig. 12 is an enlarged bottomview of a part of the

Contat oSS 18 ol B A R T 2
R e R e R
S 3 8 SESORL ST o) oot B AL AT 2 c
| NVENTI ONadjusted by adjusting the amount of screwing of the adjusting screw into

the female screw, so that the height position of the contactors with respect

to the holder can be adjusted for each contactor group located in a support

area.,

The holder may further have one or more triangular flange portions
projecting sideward from the side and having a bottom face on the same
plane as the underside, and the contact sheet may have an extended area
on the bottom face and an auxiliary contactor disposed in the extended
area.,

The contact sheet includes an insulating sheet member and a
plurality of wiring portions disposed in parallel in the sheet member,
wherein the first contactor is disposed at one end portion of the wiring, and
the sheet member can have a plurality of slits which make the end portion
of the wiring disposing the first contactor act as a probe element.

The apparatus for electrical connection according to the present
invention comprises one or more contactor blocks such as the
above-mentioned one and support means on which the contactor blocks are
attached in parallel with each of their first contactors downward. By this
apparatus for electrical connection, too, a similar action and effect to the
above-mentioned contactor block can be obtained.

The support means can include a frame on which a plurality of
contactor blocks are mounted in parallel with each of their first contactors
downward, and a wiring board having a plurality of wiring portions and

attaching the frame to its underside.



Referring to Fig. 1, the apparatus 10 for electrical connection is
constituted so as to be used as a probe card in a tester for sinultaneously
conducting electric tests of plural rectangular integrated circuits like,
for exanple, the integrated circuits 12 shown in Fig. 14, forned on one

sem conductor wafer. Integrated circuits as objects to be inspecteds can be
constituted to have a suitable arrangenent pattern of el ectrodes such as
one having a plurality of pad electrodes 14 in a row at intervals in the

| ongi tudi nal direction at the wi dthw se central portion of the integrated
circuit 12 as shown in Fig. 14(A, or such as one further having pad

el ect rongT%ﬁ? f‘)tEé)@RPP'If‘q(g U%po:]t‘ﬁg Mm%%ﬁdl rection at the | ongitudinal

central portrofof the N ed crreurt 16 as shown in Fig. 14(B). The

20" mde of an Pndap & pisBa & PSP shOR e AR RS G ol RSN 0 2P G
of the virgi 9g-hoandoAflec@itafdbilield fle fled:ANRORIQCt o7 bl ocks 24

assenbl ed i n par [Finto t e Wring board 20 has, as shown
in Fig. 10, &gl Qri@é?ﬁréﬁecﬁ@é?ﬁé | @RRPinE"A a1V hent o?ltHEQJoh‘i:élchi(’
projected el ectrodes 26 electrically connected to the contactor bl ocks 24,

and a pl WigHKk hacoPfind tol the fRekéh®ORvedBiol ectrically connected to the tester
| ands and the projected el'ectrodes 26 in a one-to-one form The projected

el ectrode 26 Migs3ds adivtecth ié% of¥haeblilctoviliotRshowhenf Fige, 22 is nade to
have a rectangul ar shape so as to forma 6 rectangul ar opening and is
mount ed on t Héigwdris agrbwiavidw2er the cnphetoalbléck sHovat hreWigearbers 30. The
contactor bl ocks 24 are assenbled, so as to extend in parallel to each

ot her, into thig. Sndexrseniargéd phen viewe 22pdmt o thewoakadtyr blockcslsowmenber s
32. In the followng is explained an enbodi nent of the contactor blocks 24
to be apphildg. 2o the integrated circuit 12 having the arrangenent pattern
of electrodes as shown in Fig. 14(A). Each contactor block 24 includes a
beam Li ke holldigr 638 armaestarggd fions wewgifi a pattaafdheaontagios dlodknshdven upsi de
of the haqlder 34, a strip-Like spacer 38 disposed on the elastic plate 36
in an ovéFlIEa}Bpgd state, a contact sheet 40 wapped round the outer

peri phery of hol der assenply in whic he hol der 34, the elastic plate 36
and the spaceﬁigB 1§@§Q°§PHQ£V’@W gbtpﬂ“ﬂ peydr 7 ﬁbg-a'a-pl urality of

circuit elements 42 like capacgitors connect.ed to a,.source. The hol der 34
has a substgﬁ@igalq Ve t%ﬁ@gﬁdgﬁ‘glb@h&ﬁevﬁeﬁv Ob & PaRt Wi et GRtRALIT] ﬂl@E}Esi des
rising obligﬁgl% torEthe under si de and each wi dt hwi se end portion of the
under si dSPOPHEEI i %al side rising upward from each inclined side and the

e ! cal side ! . and
the | ongr tudi 1 Jge Lo BNEL PP b iEE AP En TR LR 0T on of e bot
end areas of g 'lb%%e{f‘:%nﬁgﬁg‘g%}ﬁ%‘% ?%%ﬁ“s. e%ﬂ@%fﬂf)‘e HifinkYdAEd

respectively on the undersi s and both vertical sides

of the hojipthedonthaasd: Mbeleis hAASRr#4119RBARttBdIdRSteCOr r espondi ng face, and
is continuously forned in the longitudinal direction of the holder 34 with
the exceptionFd, HoihathetBngedpeasvefvidhestiatidgranitheFagtbalit@nstgdr age 44
is utilized to store adhesive for attachnent of the contact sheet 40 to the
hol der 34theTduathetod dlockda@badinkas thepaesef invveptivhal ity of first recesses
46 opening 7

Fig. 12 is an enlarged bottom view of a part of the contactor block

shown in Fig. 11,

Fig. 13 is a sectional view similar to Fig. 9 of the contactor block
shown in Fig. 11.

Figs. 14(A) and 14(B) are views showing examples of arrangement of
pad electrodes in the integrated circuits as material to be inspecteds, Fig.

14(A) showing a first example and Fig. 14(B) a second example.



downward and a plurality of second recesses 48 conmmunicating to the first
recesses 46 at intervals in the longitudinal direction of the holder 34 in
the area except both the end areas. The pairing first and second recesses
16 and 48 are forned to penetrate the holder 34 in its thickness direction.
The wi dth dinmension of the first recess 46 is greater than that of the
second recess 48. In each first recess 46, an elastic plate 50 of a
rectangul ar parall el opi ped |like a rectangul ar rubber plate having
substanti al | y.t h ame width.di mrension as that .of the.sgecond recess 48 is
di sposed so ggtg abut? \g[l]arg NS WO RPQETES ﬁé‘e?mi)@dlmﬁngé)éhﬁéeeggﬂﬂg&%ss 48, a
pressure Blﬁi% Pg(Jﬁ di sposed. The elastic plate 50 and the pressure plate
52 ext end 't He }gngitudinal direction of the holder 34. The hol der 34
further has a femal e screw hole 54 at each |ongitudinal end portion of each
second recess 48. Into each female screw hole 54, an adjusting screw 56 is

screved. @%FE@EDCE%%P@I@T@FWE%WE 34 the contactor block 24
extend i grrudrnal directron o ne notder 34, and each has a
plurality of Il@él*eﬁﬁg 8to FHg! Fl?"ﬂﬂé’;lé%#abi‘aﬁﬂf AOSRANEIREHED EHBnaGEANGs I ecess

48. Each hol e 58 appr oxi mat el he sane | ength dinension as that of the

cor r espondhBet$REHas 86 BeSudtd. ad AGH1eBBIRSE i8NEBIstdP fhiS iR QithAgsL sy th a
film60 formed to be rectangular froman insulating material such as

pol yi m deoaddcinpl dled@rid testd ofplifyl RREdAQNSr 6Rtdgea M cirBuitariatd gbr on the
film®60 so as to extend widthwi se at intervals in the |ongitudinal

di recti orexeimjblee thiel hateg@ratélde cimctitsglP oshdwansinb Fig.ad 4s hfowmeidn oki gne 9,
extend toward the wi dthwi se end portions fromthe central portion in the

wi dt hwi sesetticenductor efafehe fil m 60 and axe spaced apart in the |ongitudinal
direction of the film8  60. In such wiring portions 62, as shown in Figs.
8 and 9, therntageatedrdirapiporsiadnecte o imspestaishedrs det cwmtituberk tend
portion fromthe central portion of the film60 and wiring portions

ext endi nchavenar suitdllecatrangemenp dratierm af etacteades ysuch aseneohgyingda nal
direction of the film60. Each wiring portion 62, as shown in Fig. 9, is
fornmed suelhreht ofinadhglegteatosedd inna Boh ait intaevale inethe dengitudimed
portions [n the widthw se direction_of the fjl.m60 are forned on one face
of the fidHeEEPD b heGWIHEERESE SEnbRl RISHOBHY the TG tedCisoit bbBSar e
formed on .the other of the film.6 and the wrin re a,, 62b and
62c are e?%’i’??%?ﬁgy{‘ggﬁn@c‘? %O%%%%gﬂ?é‘g ?]ﬁﬁggaﬁ?ﬁgsa%im@hrough
hol e formed,on the film 60. At t.he frent,en f the wirjng area.62a of each
Wt ng. portio 652 ik dbehind fe ) byl Geltsrl PR B B8 coni car
pol y- pyr am },C{ I t gh a plurality of plate-like
seats 66?1%%?%%%6%?@)%136; %%Sg{)vgﬁa F@ é?]&élﬁr?' one row in the | ongitudinal

direction threughydhig b dulveoRefi@l hnnkbGohidoMifses Bedikk!dHape§ has a
U-shaped or a one-side-open rectangular slit 70 to make the frontp end
portion ofitiRe HHakd 20 RaEa of 2 Psubaeh Wdthrig]l ROfantN 284586 bAsI atBr obe

el enment 68. According to this, adjoining probes 68 are nmade el astically

def or mabl ghe ivhdlepsiddestt the wiegehohrd20erand & phihlisEtof Ringt Benthetrt end of
the end portion area 62b of each wring

blocks 24 assembled in parallel into the frame 22.

The wiring board 20 has, as shown in Fig. 10, a plurality of tester
lands (not shown), a plurality of projected electrodes 26 electrically
connected to the contactor blocks 24, and a plurality of wiring portions 28
electrically connected to the tester lands and the projected electrodes 26 in
a one-to-one form. The projected electrode 26 has a conical (or pyramidal)
vertex.

The frame 22 is made to have a rectangular shape so as to form a



portion 62, as shown in Fig. 10, there are fornmed connecting contactors 72
to be connected to the projected electrodes 26 of the wiring board 20. The
spacer 38 and the fil m60 have holes 74, 74 for allow ng the connecting
ctontactors 72 to elastically deformeasily when each contactor 72 is
pressed by the projected electrode 26. It is preferable to use, as the
connecting contactor 72, one that can elastically deform ng when pressed by
the projected el ectrode 26. 9 However, another kind of the connecting

t act , I -], ] : t I Loy s b
ioed. onethenpHf Bedpg Ao § Hdida ot o AU 3 ol rel 76
to b h t bt ' he .| [ tudi
i roct | onr oo RaTEe " BRSO TRY Hdks 2L e el B Moy et or .
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recesses 46 an and are divided into a plurality of contactor” groups

spaced apahfality drierdwhgéhBeidgd. direction of the holder 34. Each el ectrode
plate 76 is diSposed to correspond to the first and the second recesses 46

and 48 of t hanhgldesllowingIieeslai@ ashesbodithdrt off eHepeshtaettdblolRs hol der
assenbly with the holder 34, the elastic body 36 and the spacer 38

super posed anhadipplied to fheeimedatedasienhl Y2shatinghdhe tAieafigdhant or 64
proj ects downward and the probe el enent 68 opposes to the first recess 46.
In this gadten difdectirodas 4s shewmih Rig. 14A)ocated in a correspondi ng
position of the inclined side of the holder 34. The holder 34 and the

cont act sheetEach aoetgubtet blake®4 iinchudas ssbesm-lake dmtderoB4aapdtnipalikey of
portions on the underside and at a plurality of portions on the upside of

t he hol delastic hlate @eudinposgd oh thesipdideiof ghehwddersdrastnipdikienspacer hol der
34. The positioning pins 78 on_the upside penetrate the elastic _body 36 and
t he spacdai8 dspoped eacihecelastiomlatm36in aneovrylappedstateharcontact sheetred a
slit 80 which isa&-shage%i n sectiogn, a sé_ggleﬂg portion 82, fenmale screw

hol es 84)40s@rapned F0PBE; HieoAntey PRIMRLYY. O dempesegpblywmmbacisahe s f or ned

in a porti rted by the slit .80,,and the f | e. sgrew hole 86 and the
bostt | onHAoRbEs: fte SlhsteopIth 36 i B pRgea THATS BROETEr AR Rack enml o
screw hol e, 84, the adjusting screw,90 i rrewed with 10 its front end
2but ted SHPEE e BonHEL ShePelitiBent A20RKE Cathc g waarbile e r ew 90
can adjust _ the projection height of the area fromthe slit 80 toward the

central si eceby adj usting the screwing anount into the female screw 84. An

ttachi - hi =ont act or : bl on th
oLt aching, Sor i (i Ha"ale Lor, AL AGNIDSLIE RN SRk iPBRkoR R the
receives t%vd’ﬁ?d]irieg”éiﬂgs RidInk Wi gRBRMEL P ERY ‘éx%ﬁgrréiﬂe they Laalwiddhwiagn the

contactor bl ock 2 |s.nDunted on the frane he contactor block 24 is
nount ed ahd RRrfigAnsr the airdeatide! BBE viePflcal side rising upward from each

inclined side and the upside opposite to the underside. These faces are
formed continuously in the longitudinal direction of the holder 34 with the
exception of the both end areas of the holder 34.

One or more glue storages 44 are formed respectively on the
underside, both inclined sides and both vertical sides of the holder 34.
Each glue storage 44 opens in the corresponding face, and is continuously
formed in the longitudinal direction of the holder 34 with the exception of
both the end areas of the holder 34. Each glue storage 44 is utilized to
store adhesive for attachment of the contact sheet 40 to the holder 34.

The holder 34 also has a pair of a plurality of first recesses 46 opening



staged portion 82 abuts on the frane 22. The height position of the
contactor relative to the fane 22 can be adjusted for every contactor group
Ry adjusting the screwing ambunt of the adjusting screw 90 into the female
screw hole 84, and al so by adjusting the screwi ng anount of the adjusting
screw 56 into the female screw hole 54. Since the contactor block 24 and
the apparatus 10 for electrical connection using it have the circuit

el enent 42 di sposed at a correspondi ng position on the inclined side, even

if I i ol ' d the f 22, it i
posei bl & Goy PPy R B A Rortd el B AR RS n R e Eisocks 24
t | t ! Is i of| it el t, 42 but _ al t
Chor ton the elacty o mareif A8 100 8latial Bl fib o B0l SatE ot nct or

64, 1 her clneacondyebions the CHAle aiRCheirhd 3Lt AAHI UaLIPIE. Al L he hel ont

of the contactor 64 by the adjusting screws can itable

times sucindsiSbterfoihey tor sermgsaEbhiad ol 34‘%18&@2@%%@6;3%2&%%%é24’

after they are assenbled into the apparatus 10 ction,

after theThppddth dimafsibarofehe Etrki faless 20RE e+d ARy itfad | a
prober, etc. Also, it is possible toegdj ust%he Flei ah?ﬁgw{ﬁ% éf'%%ﬁd

cont act orregdsd¥8t he adj usting screws 56, 90 during the electric test. By

i ncreasi ng the screwi ng anount of the adjusting screw 56 into the

corr espondi nglf eemdle Srstewebmise 464 hn atfjstst gl hsd bt o rddigns@piact or 64
by the adjusting screw 56, the elastic plate 50 is pressed against the

cont act dhsallelpipgd tldee pr esstangupdratebbd tiatel havimaldupstiaftam the cont act
sheet 40 downward, thereby |owering the height position of the contactor
64. On t RamRe fudth dimension ae that efvtle secomdntecets tBeisadispssddng astew i s
decreased,, the contact sheet 40 pushes up the elastic plate 50 and the
pressur e R %29 eRntagkshrgt 4. adnjeachgecendrecamst4fc b eessrergatd b2r eby

rai sing t.he .heis%g'; sition of the contactor 64. f0048 Li kewise, if the
screwi ng SrfHER? g[ﬂ"‘ea%lljaﬁglf’imat%\w @ndothe pressare alatespdeatteryl iethee screw

hol e 84 i,s_increase the central area of the holder 34 is pushed down to
be el asti183ﬁr%§ldgéqﬁéﬁh%°ﬁl% rlbqld?lhg‘?-eby | onering the hei ght position of
t he cont act ormf4. t screw n unt of the adjusting screw 90 is
decreased, t hgﬁﬁgogaeerr gg@ihﬁ%ﬁgz?%%ﬁ\ﬁﬁlﬁv I&?I‘? g% aémcglla%@t@dmﬂce,

t her eby ra{ LA ' L] f the contactor 64. | he follow ng
is expl aieﬁié%bgﬂn@rlggglgﬁlg%ttec%fég&se%?t |&n§%ﬁ?§1?f%ﬁn 8@1‘«“"‘13&%@@@4% an

el ectric d@abtinl b6y bBLSYLALGG circuits shown in Fig. 14(B) . Referring to
Figs. 11 -(§13, |én the contactor block 100, the holder 34 is further

provi ded w t NTRe kldsA3hed 36420 mrsgjaggr 402¢ ?E?ﬁ%ﬁ%&ciﬂiogg%csé ,gg%(zt each

correspondi ng portion between the adjoining fi secondr es 46

d 48, tihetlst dihen B Qif el | NIoRE i de,
an L gdiardih N d@2tiek Qif el KKlds) 338 téhé%cgﬁ}elégganhggah%%fs' €

and the contact sheet 40 is further provided w area 104

i“z sposed hurled 58, b8 tindividwedty edrregsdhdih®Ro BRE kbehd P30 AW AT ALXi | i ary

58 has approximately the same length dimension as that of the
corresponding second recess 48,

The contact sheet 40 is provided with a film 60 formed to be
rectangular from an insulating material such as polyimide and a plurality
of wiring portions 62 formed in parallel on the film 60 so as to extend
widthwise at intervals in the longitudinal direction of the film 0. |

The wiring portions 62, as shown in Fig. 9, extend toward the
widthwise end portions from the central portion in the widthwise direction

of the film 60 and are spaced apart in the longitudinal direction of the film



contactor 106 disposed in the extended area 104. The bottom face of each
stop portion 102 is on the sane plane as the underside of the hol der 34.
Each extended area 104 is fornmed by providing a slit shaped like the
‘extended area 104 on the film 60, The auxiliary contactor 106 is pressed by
the pad electrode 18 shown in Fig. 14(B) at the tine of an electrical test.
Each auxiliary contactor 106, simlarly to the wiring 62, is provided at an
auxiliary wiring portion 108 forned on the film 60 through a seat 110 so as
to extend.froemthe central portion widthw se.of 4h i lym.toward the

w dt bt o 80en i SR RN BBl o et Ll Bk, R Bl VR ARG on 108
and the .| J ar tac im.lar t nr.o I are
made to §§Mé%ﬁ%%t€ﬁ?§? %ﬁggl{eVQ%Fe%)en dl fhxv\éﬁ?% h&l%gll%é1 I gr;%{x.f" ctg‘qugér&gg%r mabl e

i ndepend : t : ]-QJI?JI? - j 1&%1 of the
hol der 3?8#81.%8{118(.)&‘? HF@%@Q %9(? gﬁﬂ ég(t::%osngg?t%{ghy%%g%gggﬁ g@{éﬁg the stop
por t1.0n_182:ibR atRREIAY ARG ieaERaPEIRLIbA Jf iR HhChgess di rection and a
femal e sCrew hole 120." A rubber rod-I1ke elastic body 122 is disposed in

each of the tHUdOwahtgRetibAWY, BsBeReSESFEL®, id I3nsd ach thatopiraed the
extended area 104. The elastic body 122 reaches fromthe third recess 116

to a parlareis 628 ARATEZD BEMRW blter bl the @undhpbRSorse e lel widbwidd 8. The
adjusting screw 124 is screwed into the femal e screw hole 120. This

enabl es, dpecBidinust iHrofithe5(s af & rigedaom Wik fate iehadils B0 NgifEewed24 into
the femal e screw hole 120, to adjust the height position of the extended

ar ea 104 62arsbtivechthenwiring eirehd 62au82D aae Yoramead act dre dfier fabeoflhsti c
plate 36 and the spacer 38, respectively, have holes 126, 126 for inserting
t he frontfilenfi0odnd thestiring axwaerta, 68 el 6RY arestlengicdiyewoni@ctedl?yt. Bot h
the contactor block 100 and an apparatus for electric connection using the
same wor la ginductiveypagtigncgiueh asca tlrighrkple formed opithelfdm §0t o t he contact or
bl ock 24 and the apparatus for electric connectjon using the sane. In any
of the for egoeﬁmh@ré@@ﬁ eafdt of theaviring area 62pdel gaehs veising pertiematZporti on
in the present invention. The retreat portion in the present invention,
however, tRhEYe BEe 4071Red PT0jegterh M8t &Y Withor qopacal; Relymyramydal abwnwar d
st aged porti.on

, S0 lang as.it is forped,not ponly op,the incline i de but
o1 20 P B erilor, SR e o Bl R o PIEE Pkt et BlnpaB it of a
connectin ontact.gr 72...Referring to Fig. 15, .the connect. ng.contactor 72
o o e d SR ES Bl e il REroR o o e Gr lRek R SO Cont act
sheet 40..,lt i ] ver i o formthe connecting contactor 72
separ atelt?efvy%dr%nhﬁ%%;ﬁrrﬁﬁeag?g%?ﬁ%ﬁG%Z and nmount the connecting contactor 72

g;ef Qﬁa‘g‘é;i Bgls‘gé’%%n@pg%%sr 418-chapBE O | NEnEUUAGHLH rédahBal 4985 96 to
make the front end portion of the wiring area 62a of each wiring portion 62
act as a probe element 68. According to this, adjoining probes 68 are made
elastically deformable, independently from each other.
In contrast, at the front end of the end portion area 62b of each wiring
portion 62, as shown in Fig. 10, there are formed connecting contactors 72
to be connected to the projected electrodes 26 of the wiring board 20. The
spacer 38 and the film 60 have holes 74, 74 for allowing the connecting
contactors 72 to elastically deform easily when each contactor 72 is pressed
by the projected electrode 26.

It is preferable to use, as the connecting contactor 72, one that can

elastically deforming when pressed by the projected electrode 26.



than the hole 74 of the film 60 shown in Fig. 10, and a pair of contact
menbers 132 extending in a cantilever state fromthe base 130, and is made
of a generally conductive netal material integrally like a thin plate
'shape. In this exanple, the hole 74 of the film60 is also eye-shaped. The
base 130 has an ellipsoidal or elliptical opening 134 at its center. The
opening 134 is fornmed by a pair of strip-like |ong piece portions 136
extending in the direction of the najor axis and a pair of short piece

merber s HEAPE POPHRG R0t (BBl FOTIRG SORBRIT 7 SB80: And f8hter of

t he openi 134. . Each ,cont act er 132 | des a pair of strip-like arm
porti onspg%sjlg&(at]e@r?éﬁﬁgt%ﬁugﬁglogeﬁ%%t fntj)ar}' %‘# ﬂ%fg maj or axi s of the opening
134 al ong theyi pgi Ofn t ' ' f and an
ar mat ur egpor ?? %Eﬁ% g;meé ’engrélgp?%péeﬁlg%&pér)é%:@g #%?e%ﬁgto%s r%?é%xﬁgoof t he
openi ng 0, t rtei C 3 4 -gﬁgﬁ e inside
of the aHen %35%%?8%1& ﬁgoaflﬁ%gﬁ?aéﬁnggéur%éuﬁ%r tgfgﬁl@%lﬁ’%lﬁteiﬁgr%s%%mt Fémj oi nt
porti on WidtioRe of O ORSIGRR 340bbfivdth difer rikfind Ofal OBUAT dnan@opackvar d
in the extending direction of the armportion 140, naking the arc-shaped

i nner  edgeepefolrb Othd c6RfHcBSs 843 PRRHE R ddfedpdridetdtRe st IaHPtRONT act
with the sides of the conical head portion of the projected el ectrode 26

and dir egbidil rbEeReOI4B- bnadg8 S biroMilddbd avwr 8 glaeakgnbercontsdopf the
opening 134 so as to forma receiving space 146 for receiving the front end
portion ighchpslispacédapapnin ahe Newgl tndinal atiraftidnhef tliohebised3 4l eEh¢lode. The
contact edge portions 144 of both armature portions 142 have the sane

radi us ofelatiradst piate Bt disposedt tedgergspohidotes thetdirat endhohe\second
relatively displaced in the direction for tying both ends of the contact
edge por trecess¢d46(and 48 of the bolden34of the mnor axis of the opening 134).
In the illustration, both contact edge portions 44 are di splaced such that
the end portiBe epntdss sbieat 401is yerappeditpandothe hplder iaspembly wathathe porti on
140 and the base 130 cones claoser to the center side of the gpening 134

t han t he hoddendtitherelastic hedx3gcandithe epagarqif sweerpesest aperaghsied o nce t he
connectin ontactor 72 itself is. planar, it, can be produced b si npl e
met hod sitﬁﬁﬁﬁﬁv BERATRBLN P S B bdor &%@@Wﬁ@owwré #84 Th¢
conpl i cat ed, process ch as pl.ating.techniqu et ching techni que ar the

P Ko whi GTORE S1Eeat BB gRRoRRLR e cirEToeh grg‘skh?rﬁhfﬂ’@ %Pg%hfg’teo?lé%‘i“%t. 15

As shown in Fig..510,, with.the wirin rd 20 angd, .t he eont.act;or ocks 24
resentt e amern S Tofhet dhE et bR dultRB s los O O SRR N8 o1 the head
portion gf hegproj ected electrode, particularly, the front end (vertex) in
a receiving space 146. By this, the sides of the conical head portion of

the proj ect edrgl @cidH90%e %ﬁgadhgnoghg & &sh Ry 4b%e%ﬁﬁ&ﬁe@ﬁgeh§pééét9@tl44 of

t he connecting contactor 72, e connecting contactor 72 1s elastically

def or med dghnby AlplhFitd" BF RrtibAS dftGhef uBasri&O HRL tat "B "HIRErakify - of
Therefore, the connecting contactor 72 and the projected €l ectrode 26 are

brought igiréiceeratke upBlecantrRCholdBr Witk phealionbLpbiitiontenpass g8 72 are
formed on the sides of the conical head portion of the projected el ectrode
26. Howevefoviddieinvihid kaldet 3dhe Thieqgmitiening gakri@den &t ipsidetpepeesged by t he
connecting contactor 72, so that the vertex is not collapsed. If the

cont act ntebEpstiGPody 36@ntkthd spacet &8i on symmetry about the

At each end portion of the holder 34, there are formed a slit 80 which
is L-shaped in section, a staged portion 82, female screw holes 84, 86, and a
positioning hole 88. The female screw hole 84 is formed in a portion
parted by the slit 80, and the female screw hole 86 and the positioning hole
88 are formed in the staged portion 82.

Into the female screw hole 84, the adjusting screw 90 is screwed with

10



center of the opening 134, or if the arc-shaped contact edge portion 144 is
directed towaxd the center side of the opening 134, the relative |ocation
of the connecting contactor 72 and the projected electrode 26 is determ ned
by the contact nenber 132) so that the vertex of the projected el ectrode 26
will not cone into contact with the connecting contactor 72 and that the
connecting contactor 72 and the projected electrode 26 are nore surely
brought into contact. Also, if the contact edge portion 144 extends in an

ot T B0 P TSR SnRHnCkMBPlIEr: RBCo RIS D clion of t e
ot ehas. ARDI e G pru e Beloinston el ab i A AEb WM o et 1 on
or of oct oHUch el 1antBE T RF ORI ARk B 0, ROEAAR, RS BIECREE W (1°
ol at i very T Beei n the direction of the minor axis of the openi ng 134

the contact  edgepRHIAORCAAG (REOLHSWHP FEOHRAERR: GANEAGCH o1 des of

the conical head portion of the projected electro 26 fromthe end portion
| ocated gf {HaergAR! 97 iSsdewel ihES tRP &AL deddw halk!gpm Mthd Pesifibanid C

deformation of the armportion 140, and finally, the contact edge portion

144 is brpughes baHevdeORt Rfeitidhint HHe (REtOLRGH AN pebeidbl Ode tIRE fepmased 0 form a
part of a spiral, and as a result, to be nore surely brought into contact

Wi th the vlién 664 eshtatertblede226s nRaiited vhathkframbea2, bot h contact edge
portions 144 are relatively displaced such that the end portion of the

cont act edge Tiog contaetdrdBlockoB34 s teoidrited) i the dosiiedm afsthtethatrtiporti on
140 and the base 130 cones closer to the center side of the opening 134

t han t he seagedoquortion 82 athessomlethfearftamee 22.onThaeh¢ighbt pgeation oof, thée end
portion of the contact edge portions 144 closer to the center of the

openi ng t8ntddtesrelativedoi dgmﬂacﬁtanvbet adjuisteds fatee sty tohatantor eroen

el ectrode 114, while the other end side is not in contact with the

pr oj ect edyerdivstingsheacrewinghamonnt pf thergdjustiaes srawt Idintertheferaden porti on
140, the arnmature portions %42 ire surely deformed such tﬂe cont act edge
portion Bgrewdiole 84, gaftalee by adinpting tha scepyinehamegnt o€ the ageusERE i on 144

[ I ' ' d el de 26. Th
mvent | orFOE 501050 BBE IRRICHTES BelkRor | al” Lo be | nepected ofher Chan an
clloctr cal coMtie: th PBIREOTdNck cf AREIBE, frectlls P RBRERD < "
di spl bOu ol | 5 ti th
e L e A R e R L T L e

ot her suppE IRAhIBY1RRdU8E, EFer fig&g@ﬁ%;;dlﬁ?”t?f Jo%a%%? K94 %{gped fic

region for a contactor portion,” in place a“wring board and a 1.
frame. Thexpisenlod EW@ﬂIa'nQelf‘ 22;5_it”1%tpds%fﬂlé et (a1} ke rbansoad _Qr@d&‘ﬂil%”ent S

but can be nodified variously w thout departing fromthe spirit.

pitch of the contactor blocks 24 at least by the thickness dimension of the
circuit element 42 but also to shorten the electric path between the circuit
element 42 and the contactor 64, thereby conducting an accurate electric
test.

Adjustment of the height of the contactor 64 by the adjusting screws
56, 90 can be done at suitable times such as after they are assembled into
the contactor assembly 24, after they are assembled into the apparatus 10

for electrical connection, after the apparatus 10 for electrical connection is

assembled into a prober, ete. Also, it is possible to adjust the height of the

11



WHAT IS CLAIMED I'S: 1. A contactor block conprising: a beamli ke hol der
havi ng an underside and a retreat portion forned on a side follow ng said
undersi de and a contact sheet having a plurality of first contactors at
intervals in the longitudinal direction of said holder and arranged in the
outer periphery of said holder such that said first contactors are | ocated
on said underside. 2. A contactor block according to claiml, wherein said
retreat portion includes one or nore inclined sides inclined to said

IS Pt LS SR TP Bl e S0
PR XN RN T SN R
Pos 1 On5 L0 SSR9Y A0 L PR el 0 o 5 0l BLGRL o
second, C89% ) Uubbha B 2hoMe gAG: 0ROl SRR,
has a pl upAldd %habe M@O:g;? %ﬁi Pgﬁs@,ﬁré Hrhfdbyitd Lé@ééti/carﬂé/’ %@%P&”gnet fortgeL Or nore

contactor groups each I ncl'udes two or no sald first

cont act Okfeet A) HIPAREPESHRFEEN WbWering tHRChéipRe Joditidibf dhe @ohtaRo0f sai d

hol der within the arrangenent Tange of the correspondi ng contactar groups
and openigag at |east in said underside ~ and one or nore fenmale screw hol es
made to correspond to each recess and conmunicating to the correspondi ng

recess 19 vbgriblerothdr a3t iif thé atevdbdt 4inB60nodf dhe AdjangeFebtevaiea of the
contactor group to which said contact sheet corresponds and a pressure

pl at e abuetiaupedn thbecomactdehedt gdai pusHerstipcthid almtiar plate S sed the each
recess and wherein an adjusting screw abutting on the upside of said
pressur e preagwrei platespsled iten owac lelasticeforeel er cbntakt coreisanter thdrelnk
according to claim1, 2 or 3, wherein said holder further has a plurality
of recesgassingttbadienghtapositiowof dhe combactar $4ngi t udi nal direction of said
hol der ar‘td o&eni ng in said
004
Likewise, if the screwing amount of an adjusting screw 90 into a
corresponding female screw hole 84 is increased, the central area of the
holder 34 is pushed down to be elastically deformed downward, thereby
lowering the height position of the contactor 64. If the screwing amount of
the adjusting screw 90 is decreased, the holder 34 is displaced upward by
its own elastic force, thereby raising the height position of the contactor 64.
In the following is explained an embodiment of a suitable contactor
block 100 used in an electric test of the integrated circuits shown in Fig.
14(B).
Referring to Figs. 11 — 13, in the contactor block 100, the holder 34 is
further provided with a triangular stop portion 102 on each inclined side at
each corresponding portion between the adjoining first and second recesses
46 and 48, the stop portion 102 projecting sideward from the inclined side,

and the contact sheet 40 is further provided with an extended area 104

disposed on the bottom face of each stop portion 102 and with an auxiliary
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underside, and a plurality of female screw holes made to correspond to each
recess and communicating to the corresponding recess wherein an el astic
plate abutting on said contact sheet and a pressure plate abutting on the
upside of said elastic plate are disposed in each recess and wherein an

adj usting screw abutting on the upside of said pressure plate is disposed
in each screw hole. 6. A contactor block according to any one of clainms 1

t hrough 5, wherein said holder further has one or nore triangular flange

[ | ' S f g sid nd having a bottom face on
Ito ﬁ;t !sgprz %Irnglri\cet%gtslbgg?%b%(ralggﬁgﬁhgg&?%?&%%ﬁ@i ﬁogaggnt ﬁgt ars1 h:e; i : ;sa|ror ovi ded
: a ;
\(I:MOLP ag? o?xéfgggge%%ﬁ%l g%‘%dggg%%a%g g?lg“%?p 57)6[‘;2%\8 Bt &ctasre Bﬂlf%%aﬁégﬁrdi ng to

_ aree” Gl
tulati g Shae ok B Ao 8" SRS Rk 0500 (PERET R

I nsul ati ng sheet menber an t aposed

i‘gr Sﬁia\clli ﬁ%&?&%ﬁg\nﬂ?ﬁ%%g}h CTikb thedb:eAlEE larlE S oROhA hUER! | ¥%eOf Slits
auxiliary contactor 106 is pressed by the pad electrode 18 shown in Fig.
14(B) at the time of an electrical test.

Each auxiliary contactor 106, similarly to the wiring 62, is provided at
an auxiliary wiring portion 108 formed on the film 60 through a seat 110 so
as to extend from the central portion widthwise of the film toward the
widthwise end portions. The front end of each auxiliary wiring portion
108 and the auxiliary contactor 106, similarly to the probe element 68, are
made to be an auxiliary probe element 114 which is elastically deformable
independently.

In the contactor block 100, every stop portion 102 of the holder 34 has
a third and a fourth recesses 116, 118 penetrating the stop portion 102 in
cooperation with each other in the thickness direction and a female screw
hole 120. A rubber rod-like elastic body 122 is disposed in each of the
third and the fourth recesses 116, 118 so as to contact the extended area
104.

The elastic body 122 reaches from the third recess 116 to a part of the
female screw hole 120 through the second recess 118. The adjusting screw
124 is screwed into the female screw hole 120. This enables, by adjusting
the screwing amount of the adjusting screw 124 into the female screw hole
120, to adjust the height position of the extended area 104, and
furthermore, of the auxiliary contactor 106.

The elastic plate 36 and the spacer 38, respectively, have holes 126,

126 for inserting the front end of a tool for operating the adjusting screw
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portions where said first contactors are arranged act as probe elenents. 8.
An apparatus for electrical connection conprising support nmeans, wherein
one or nore contactor blocks according to any one of clainms 1 through 6,
and wherein said contactor blocks are attached in parallel wth each of
their first contactors directed downward. 9. .An apparatus for electrical
connection according to claim@8, wherein said support means includes a
frame with a plurality of contactor blocks attached in parallel wth each
of their fg4st contactors directed downward and a wiring board provided
with a plurality of wiring portions and to the underside of which said

e h v RO Jon RS oD o apcanparasus fr glestgie comgeptiony o
S—vt oi A . . c : c cajchalc
S]GIL il ggfggﬁlggﬁa@aﬁgg%{g@%%%?g@ gg%@g% GhGR SRMIBNGIHIAL
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ELEZ]- gg]egﬁLf%%ﬁng?]Sm&ﬁwﬁﬁi%%?ﬂé% Xl | 1~7~w~~}xsni d_Z] cgﬁpe]c% cafa]ga cal ca] ca
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o ¢ -ioehaoWeido bt e at deast on ta s, |1 107EE ()-8

In the following is explained an embodiment of a connecting contactor
72.

Referring to Fig. 15, the connecting contactor 72 is formed on the film
integrally with the wiring portion 62 of the contact sheet 40. It is,
however, possible to form the connecting contactor 72 separately from the
wiring portion 62 and mount the connecting contactor 72 on the wiring
portion 62,

The connecting contactor 72 includes an eye-shaped base 130 larger
than the hole 74 of the film 60 shown in Fig. 10, and a pair of contact
members 132 extending in a cantilever state from the base 130, and is
made of a generally conductive metal material integrally like a thin plate
shape. In this example, the hole 74 of the film 60 is also eye-shaped.

The base 130 has an ellipsoidal or elliptical opening 134 at its center.

The opening 134 is formed by a pair of strip-like long piece portions 136
extending in the direction of the major axis and a pair of short piece

portions 138 extending in the direction of the minor axis.

Both contact members 132 are formed symmetrically in rotation
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R abbigg the Gon ' P e dpetang Fale) - Rt dohiedinténter Y thctdaetoa O 0= ©
‘i/%%‘ig" ) e bk Sy e g kel 48 el bR oabeon ot vhe dleflae)” 10”
10F=s 10%%)&3 Pgﬂeo ({ﬁbrgl)ng 134 along the inside of the long piece portion 136 of the

base 130 and an armature portion 142 extending in the direction of the
minor axis of the opening from the front end portion of each arm portion
140 along the inside of the arm portion 140.

Each armature portion 142 extends from the joint portion with the
arm portion 140 in an arc-like form forward and backward in the extending
direction of the arm portion 140, making the arc-shaped inner edge portion
a contact edge portion 144 to be brought into contact with the sides of the
conical head portion of the projected electrode 26 and directing the contact
edge portion 144 toward the center side of the opening 134 so as to form a
receiving space 146 for receiving the front end portion including the conical
head portion of the projected electrode.

The contact edge portions 144 of both armature portions 142 have the
same radius of curvature. Both contact edge portions 144 are, however,
relatively displaced in the direction for tying both ends of the contact edge
portion 144 (in the direction of the minor axis of the opening 134). In the
illustration, both contact edge portions 44 are displaced such that the end
portion of the side closer to the joint portion of the arm portion 140 and the
base 130 comes closer to the center side of the opening 134 than the end
portion of the side farther from the joint portion.

Since the connecting contactor 72 itself is planar, it can be produced
by a simple method similarly to the wiring portion 62, dispensing with a
use of a complicated process such as plating technique, etching technique
or the like which uses a suitable mask such as the mask made of

photoresist.
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blocks 24 assembled mutually, the connecting contactor 72 receives the
conical head portion of the projected electrode, particularly, the front end
(vertex) in a receiving space 146.

By this, the sides of the conical head portion of the projected electrode
26 are pressed by the contact edge portion 144 of the connecting contactor
72, and the connecting contactor 72 is elastically deformed mainly at the
arm portion 140 of each contact member 132. Therefore, the connecting
contactor 72 and the projected electrode 26 are brought into contact, and
contact marks by the connecting contactor 72 are formed on the sides of the
conical head portion of the projected electrode 26. However, the vertex of
the projected electrode 26 is not pressed by the connecting contactor 72, so
that the vertex is not collapsed.

If the contact member 132 is formed in rotation symmetry about the
center of the opening 134, or if the arc-shaped contact edge portion 144 is
directed toward the center side of the opening 134, the relative location of
the connecting contactor 72 and the projected electrode 26 is determined by
the contact member 132, so that the vertex of the projected electrode 26
will not come into contact with the connecting contactor 72 and that the
connecting contactor 72 and the projected electrode 26 are more surely
brought into contact.

Also, if the contact edge portion 144 extends in an arc-like form from
the joint portion of the arm portion 140 and the armature portion 142
forward and backward in the extending direction of the arm portion 140,
the contact edge portion 144 of the armature portion 142 extends along the
side of the electrode, following the elastic deformation of the arm portion

140 when the contact edge portion 144 is pressed by the projected electrode
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26, thereby more surely coming into contact with the projected electrode 26.
Further, if the contact edge portion 144 is relatively displaced in the
direction of the minor axis of the opening 134, the contact edge portion 144
begins to come into contact with the sides of the conical head portion of the
projected electrode 26 from the end portion located on the center side of the
opening 134, following the elastic deformation of the arm portion 140, and
finally, the contact edge portion 144 is brought into contact with the
projected electrode 26 so as to form a part of a spiral, and as a result, to be
more surely brought into contact with the projected electrode 26.
Particularly, when both contact edge portions 144 are relatively
displaced such that the end portion of the contact edge portions 144 closer
to the joint portion of the arm portion 140 and the base 130 comes closer to
the center side of the opening 134 than the end portion on the side farther
from the joint portion, the end portion of the contact edge portions 144
closer to the center of the opening 134 first comes into contact with the side
of the projected electrode 114, while the other end side is not in contact
with the projected electrode 26, so that with elastic deformation of the arm
portion 140, the armature portions 142 are surely deformed such the
contact edge portion 144 forms a part of a spiral, whereby the contact edge
portion 144 comes into contact more surely with the projected electrode 26.
The present invention can also be applied to a material to be
inspected other than an integrated circuit, for example, to a contactor block
and an apparatus for electrical connection to be used for an electric test of a
board for display such as a liquid crystal display panel. In particular,
when the present invention is applied to an electric test of a board for
display, other support means may be used as support means for assembling

a specific region for a contactor portion, in place of a wiring board and a
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The present invention is not limited to the foregoing embodiments but

can be modified variously without departing from the spirit.
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WHAT IS CLAIMED IS:

1. A contactor block comprising: a beam-like holder having an underside
and a retreat portion formed on a side following said underside; and a
contact sheet having a plurality of first contactors at intervals in the
longitudinal direction of said holder and arranged in the outer periphery of

said holder such that said first contactors are located on said underside.

2. A contactor block according to claim 1, wherein said retreat portion

includes one or more inclined sides inclined to said underside.

3. A contactor block according to claim 1 or 2, wherein said holder
further has an upside opposite to said underside, and said contact sheet
further has a plurality of second contactors at intervals in the longitudinal
direction of said holder, the second contactors arranged at positions
corresponding the upside of said holder, and a plurality of wiring portions
electrically connecting said first contactors and said second contactors in a

relation of one-to-one correspondence.

4. A contactor block according to claim 1, 2 or 3,

wherein said holder further has a plurality of recesses made to
individually correspond to one or more contactor groups each of which
includes two or more of said first contactors, said recesses extending in the
longitudinal direction of said holder within the arrangement range of the
corresponding contactor groups and opening at least in said underside; and
one or more female screw holes made to correspond to each recess and

communicating to the corresponding recess;
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recess; and

wherein an adjusting screw abutting on the upside of said pressure

plate is disposed in each screw hole.

5. A contactor block according to claim 1, 2 or 3,

wherein said holder further has a plurality of recesses extending at
intervals in the longitudinal direction of said holder and opening in said
underside, and a plurality of female screw holes made to correspond to each
recess and communicating to the corresponding recess;

wherein an elastic plate abutting on said contact sheet and a pressure
plate abutting on the upside of said elastic plate are disposed in each
recess; and

wherein an adjusting screw abutting on the upside of said pressure

plate is disposed in each screw hole.

6. A contactor block according to any one of claims 1 through 5,

wherein said holder further has one or more triangular flange
portions projecting sideward from said side and having a bottom face on the
same plane as said underside; and

wherein a contact sheet is provided with an extended area located on

said bottom face and an auxiliary contactor disposed in said extended area.

7. A contactor block according to any one of claims 1 through 6,

wherein said contact sheet includes an insulating sheet member and a
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plurality of wiring portions juxtaposed in said sheet member; and wherein
said sheet member has a plurality of slits for having the wiring end

portions where said first contactors are arranged act as probe elements.

8. An apparatus for electrical connection comprising support means,
wherein one or more contactor blocks according to any one of claims 1
through 6, and wherein said contactor blocks are attached in parallel with

each of their first contactors directed downward.

9. An apparatus for electrical connection according to claim 8, wherein
said support means includes a frame with a plurality of contactor blocks
attached in parallel with each of their first contactors directed downward;
and a wiring board provided with a plurality of wiring portions and to the

underside of which said frame is attached.



