1 DESCRI PTI ON METHOD FOR MANUFACTURI NG CONDUCTI VE
CONTACT HOLDER 5 TECHNI CAL FI ELD [0001] The present

“invention relates to a nmethod for nmanufacturing a
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conductive contact holder that contains conductive
contacts used for current testiﬁg of a circuitry such
as a liquid crystal display. 10 BACKGROUND ART [0002]
Conductive contacts (contact probes) having smal

di anet ers have been used | DEgEREPAITONO test el ectrica
characteristics of test objects, such as liquid
crystal displays (LCDs). A large nunber of termnals

f or med vrrion FdenbrRetUSHED @snBrctk atenaicangetdpER
at small and narrow intervals, and conductive

contacts are arranged in a conductive contact unit so

as to a large nunber of termnals
TE@ 9&& eRdp 9 !
orne ? ?est obj ect. Such a conductive contact

unEOODavlng Ehe phewendeinmbhedoﬁoreﬂm&@&ut@'bommthod for
maki ng _el ectr.i cal conggctlon with the t

ect has .
beBANBABFEYEATEr Br S8R Hﬁlté"es&é’nﬁéf:é?n%“ t B‘mtams

[ 0883hudeil-BPERYe ke I@i%%'dt irR @Qﬁ%@ﬁ:\/ t@fstaonRdust i 'aVQ:lrcultry
contacts contained in such a conductive contact hol der

25swAhl @smai Addbadngryké&adt dasglhvof the conductive

co e tself, a technology is disclosed that
EgéR&RBﬁhﬁ ﬁRbnenber made of a synthetic resin, as

an[DODegraI Cunuhcmuwb aomertalt spl(abe tiantopalkaisad having small
rein (for_exa see Patent Docunent 2). 30 .

[ OBOATBAF Snb BGCHAEH UBE0) G5 RESE TP &t RTC §§L@§1t§7lcal

LBl chmasesauie et BB Igy g cryee

| N\VERPLeNs (LCDs). A large number of terminals formed on a
test object such as an LCD are arranged at small and narrow
intervals, and conductive contacts are arranged in a
conductive contact unit so as to correspond to a large
number of terminals formed on the test object. Such a
conductive contact unit having the above-described
structure for making electrical connection with the test
object has been employed (for example, see Patent Document
1.
[0003] To improve the position accuracy of conductive
contacts contained in such a conductive contact holder
while maintaining the strength of the conductive contact
holder itself, a technology is disclosed that forms a
holder member, made of aksynthetic resin, as an integral
unit with a metal plate incorporated therein (for example,
see Patent Document 2).
[0004] Patent Document 1: Japanese Patent No. 3442137
Patent Document 2: Japanese Patent No. 3500105
DISCLOSURE OF INVENTION
PROBLEM TO BE SCLVED BY THE INVENTION



2 [0005] To realize a conductive contact unit that

deals wth, for exanple, a circuitry driven at a high
frequency, it is required to nake a conductive

contact have a total Iength sharter than the total

| ength of a related-art 5 conduétive contact, and to

make a conductive contact holder thin. Wth cast

nol di ng, insert nolding, or other technol ogies,

hoywevers] a th@bnreanduet aveoadntadtvehalcdtactcamidt et deals
easil¥ manufactured with.its gtren t.h mai ntai ned

[ 0686 TEOF 0P APRPLENd B ClvE Ndbivallt ST &5 Tvhidfreduency.
integral rdRlLE rBY ¢8StaiRl di RGndulsarle MIHNG Hive a total
ot her technol ogies, a long period of tinme (for
exaapbéh sbouteonshapeekp itotedqdien@dhhefforse related-art
conpletion. Thus, _the dyct i a o j

5 outogareRy e CHbrehy i Rofelsl 1% savaltn iy FLAL notder
[ 00075 . Thaiphesast maveihicon inseradendImiitgwaf diftreer
foregoi ng, and has an object to provjde a nethod for
mefEFAECHPIRGSa BOWEYEvE (OifalOMTeV S Hagntact holder
reabhagd gbne%sﬁh&nmﬁh%%%%ﬁﬁﬂéa'QE%H“ﬂ6§KHﬂkength maintained.
mai nt ai ned, achieving reduction in production tine
and006¢tl. 20 THEANSIFER cCSOIMNG VRROBINEM t0BE]demy asblase

10t he %bovelpr (I)lbl ergs %n%ta?n%i k) ! h%,nsoebgtec
i nvBAEIISA tad et Mo S ACETH L i T e
marekbagibuloigi@sg eonduet ipes icentoacttihed defor tdiample, about one
conductive contact holder including an insulating ,
hoM&EX ) 25 Smdisevl Te6y Bedicdien ¢ R H T 1 v WHuonldif tRRRuction
contacts, .f i g Anpd thi L gnad o &0 BYh
frgltr?ftl’a%z)itr %Leietnr?,% and a su@g‘ﬁog{ti@}'h;%éﬁrg&aﬂholclow
pompirocoimctto omhicols tt.he hol der nenber can be fitted, the
net i.ncludjng a substr.ate .f.orm.ng st of form

15 {1 CEA T ar W @ihes SR LAV oRh el 1 & 1% B the
st g r@fgdiing, NG @ asubst rat e dorvedadvidde fthag for

step and an insulating nenber by fitting the , ,
manufacturing a conductive contact holder that is realized

q&éﬁgﬁk”or cther

in a thin figure with its strength maintained, achieving
reduction in production time and cost.

20 MEANS FOR SOLVING PROBLEM
[0008B] To solve the above problems and achieve the
object, the invention as set forth in claim 1 is a method
for manufacturing a conductive contact holder, the
conductive contact holder including an insulating holder

25 member for holding a plurality of conductive contacts for
inputting and outputting a signal to and from a circuitry,
and a substrate having a hollow portion to which the holder
member can be fitted, the method including a substrate
forming step of forming the substrate from a conductive

30 material; a fixing step of fixing the substrate formed at
the forming step and an insulating member by fitting the
substrate and the insulating member into the hollow portion

of the substrate, the insulating member being a raw
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substrate and the insulating menber into the holl ow

portion of the substrate, the insulating nenber being
araw 3 material of the hol der nenber; a surface

pol i shing step of polishing a surface of the hol der

menber fixed at the fixing step and a surface of the
substrate adjoining the surface so as to nmake the

surfaces snooth; and a holder 5 hole form ng step of

f omategialipbar ahet Yodliehohmdabehol @s surtfhech@cddrstiolestep of
penetrating the holder nenber, the surface of which

i sSPRbLFRhBE at SEREASH PAcENBoPPLRRRgIEIBST diged at the

CORE 3k ApngrEBearANduUELIrtE ce0BEACHE. ShBIREGH&ldoining the
wherein™ the fixing step includes filling an
i nsurfitcagsadhesteemaBebsheeenrifheesolsdeo thgntsard andiolder

th ubstrate, or applyi.ng_.the _adhesive.ejther t.0,a
inﬁgiesnggéggo %FﬁegﬁoFPgW;ngoPtPbﬁrﬁéﬁglecgftQ%%fﬂwhOles'

t henbohdeHefeAbeEsOpehetaasidg ther hageldfraaidnpdhe the surface
hol | ow portion of .the hol der nenber when fitting the
hoPerhiEhbés, PEEisHeEhathélR SHTECEs Pols ghdagostep, and

ACEBEgiaﬁﬁih% the Eg%e%?t%ea%o%%tac_ft%nt hdspedtdivB1 2, wherein
inthe invention of claimi, the fixing step includes
f ashenifnginke shiebdénciediper fadd inige agsubistsudtad wig edhesive

screws. [0010] According to_the.inventiqn as set .

T oPEHRRRCERF oA HoE MR nGEMN (O GIobA ahey oF ZPPLying
t hensubgheat €ef @Lfthag 2@ Shepnnkyl udes ¥ WMEAN hollow
insul ating layer on a surface of the substrate.

EFPECTiOR PRECFRVENFIERY 6OE1PoACH MeP A TThe Trét Hodie
foéuggﬂgga%g%&hggtﬁe %%HQgﬁi#ﬂ§i€§HHfH¥\ﬂyé‘kﬂider member when
r en a

according to t present nventi on,
cordtictinge thenthadtdehogdabeirs manufcadthe édith tsherfaces.

CO b ATy oL e L o LSULA A i clain
cont aghs +har inRRuttiong ocand1eukLput t itk arisiighals ted aithludes
from a circuitry, and a substrate having a hol | ow
poffisgRNisg the holder member and the substrate with screws.
{0010] According to the invention as set forth in claim
3, in the invention of claim 1 or 2, the substrate forming
step includes forming an insulating layer on a surface of
the substrate.
EFFECT OF THE INVENTION
[0011} According to the method for manufacturing a
conductive contact holder according to the present
invention, when a conductive contact holder is manufactured,
the conductive contact holder including an insulating
holder member for holding a plurality of conductive
contacts for inputting and outputting a signal to and from
a circuitry, and a substrate having a hollow portion to
which the holder member can be fitted, provided are a
substrate forming step of forming the substrate from a
conductive material; a fixing step of fixing the substrate

formed at the forming step and an insulating member by
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30 which the hol der nmenber can be fitted, provided are
a substrate formng step of formng the substrate
froma conductive nmaterial; a fixing step of fixing
the substrate fornmed at the formng step and an

i nsul ating menber by 4 fitting4he substrate and the
i nsul ating nmenber into the hollow portion of the
substrate, the insulating nenber being a raw materi al

of riheihgl dee RRMRerate SWd agR RQIIISHiIMG HebOf into the
pol i shing a surface of the hol der nenber fixed at

t hBofilerngogttdprand &hsumspied it evhdheuigisndiad ing member
adhelabng LG HAEEAI8 150 A%HO HIRKR 4 IR A0S ur race

snoot h;” "and a holder hole formng step of formng a

pl pralishynof stlee ddr podliadindhea ulrdeceh@feshe holder member

penetrating the holder nenber, the surface of which
isrf1 gs tb@

pEFFsREd FaE (HE18G PIER PRDA iSSHTRG s odp Ehgn pubstrate
conldbAnAGgt R eCNFUGHeY & L HY 3G Sakd EFREGHIMAIMs smooth;
wherein the fixing step includes filling an '
i ngodagi hglaged Berpdew therhslfddomamser anndeity of
su €. 9L .apph.yi t ' i.ther. to inne
SuPPRaEC polias A BRI BRIRS SRatanitin” i W er
hohdebel$ merbenrdGade of sindersurs aed ifsh@id@gtt the surface
hol | ow portion of the holder nmenber when fitting the

hoP@&r ShERGeS tebr AE% KM teiH NS e SPnduFtifies contacts,

MBRRA8he c’ i GRAC LN GONtAG! MAiGRS steb HeRIZRL 11 1@ ing an
thin figure wth its strength maintai néd, achieving

r edosuilgn ing pdddwdivicoppetives nartdiec dstlde20 mBRIER and the
DEQCRL PTI O DRAW. 12 [Fiag. 1] .Fid. is a.

S ORRErE IO S oGRBCaNve o RART IS R et e

a econducki W& abirt &l kel gerrt ian ieatiny &d dayi iy rehatblder

f or nufacturing a conductive caontact hol der

acBEFAERg %o toh FefBo meiage (iR iR%dd hodgow portion of
i nyeRt hel gelFi@mbdlr Fnen Zilt%idd @ Hdinal @3S, or to the

sectional view show ng relevant” portions of the
coh@titt isue feostsact Imoltddrs manner, a conductive contact holder

is realized in a thin figure with its strength maintained,

achieving reduction in production time and cost.

BRIEF DESCRIPTION OF DRAWINGS

(0012} [Fig. 1] Fig. 1 is a schematic of a conductive
contact unit that includes a conductive contact holder
manufactured by a method for manufacturing a conductive
contact holder according to an embodiment of the present
invention.

[Fig. 2] Fig. 2 is a longitudinal cross sectional view
showing relevant portions of the conductive contact holder
manufactured by the conductive contact holder according to
the embodiment of the present invention.

[Fig. 3] Fig. 3 is a top view showing the relevant
portions of the conductive contact holder manufactured by
manufacturing the conductive contact holder according to

the embodiment of the present invention.



manuf actured by the conductive contact hol der

according to the enbodi nent of the present invention.

30 [Fig. 3] Fig. 3 is a top view showi ng the rel evant

portions of the conductive contact hol der manufact ured

by manufacturing the conduct i ve® cont act hol der

according to the enbodi nent of the present invention.

5 [Fig. 4-1] Fig. 4-1 is a cross sectional view

shoyiing. that] aficadhesi vies is apps etkdioienslbsi¢at shbying that
the nethod for . manufacturing a conductive contact

holHer HEr it ng tBPRNE D difbotli TN T U1 HeY prRggRgthod for

I neHu@bterddd & drddudd Bre dniSc@ KEPSSr SE6ELPARhg to the
view show ng that an insulating nenber is fitted to

t heerusBinteatle o tths @regenischevwsdtien by the met hod
5f or Uféa—%o]ur Iﬂg%rarb%—%’]dluscté \ézfr?%é)née?&{i%?i\ﬂe{'iew showing that

according to the men e prese i nvent1on.

10 4iFiihsuitad]irkg gnebed iiSs af Crios® Secthonahbyteste with screws
show ng that surfaces of the substrate and the ,

i nsIFERT9Y Hedberthf detid she Bt iRt tehepy @ conductive

throughsdihicdnesses- &5 21 aapal b etk bynp dBendBt hd £QE present
manuf acturi ng a conductive contact hol der according

t o irmeereindowdi ment of the present invention. 15 [Fig.

4-4] _Fig.,4:4 is. a cyaoss. sectional view show ng tha .
0ot B9 Rl o e forkon 1 4 He TR ST o RBrBeF " pghowing that

t hesurBidwel dorehmnifiset it gad comel uth s Wea €ONG alémber are
hol der, according to the enbodi nent. of the present

i NI EXPERATIIONS I EITTERS BROMERAL S g0 qualized by
[0043 e QUEIUESE ViR EPAL AGEr 1M s Lo @REAHCEHE Ve RPRERChO 1 der

3 Conductive contact holder 4 Wring substrate 5
Fi x@é tgombnbert @516 Adjlusd iresit t nef hialné spresent invention.

15 [Fig. 4-4} Fig. 4-4 is a cross sectional view showing that
holder holes are formed in the insulating member by the
method for manufacturing a conductive contact holder
according to the embodiment of the present invention.
EXPLANATIONS OF LETTERS OR NUMERALS

20 [0013] 1 Conductive contact unit

Conductive contact

Conductive contact holder

Wiring substrate

Fixing member

[ YR © L I WS B0

25 Adjustment mechanism
7 Frame substrate
11, 12, 13 Screw
21, 22 Needle member
22a Flange

30 23 Spring member
30 Insulating member
31 Holder member

32 Substrate



7 Frame substrate 11, 12, 13 Screw 21, 22 Needl e
menber 22a Flange 30 23 Spring nenber 30 Insulating
menber 31 Hol der nenber 32 Substrate 6 33 Adhesive
61 First block nmenber 62 Second bl ock nmenmber 100

Si gnal processor 5 200 Liquid criystal display 311
Hol der hol e 312, 315 Large dianeter section 313, 316
Smal | dianeter section 314, 322, 323, 324 Screw hol e
103321 HeflQwRortion BEST MODE(S) FOR CARRYI NG QUT
THE | NVENTI ON [ 0014] Exenpl ary enbodi nents

( hédei ndfitrert, blt@ﬂb@@ﬂﬂnnls") for carrying out the

pr §ents nveQ{ be descri bed bel ow with

er encgct 61

accoﬁ%anylng 15 drawi ngs. Note that

th&D@raWﬂgmhﬂmptdﬁﬁyﬁ&ﬁlcs and the relationship
bet ween the thickness and the width of elenents, the
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l'i kg ymay; ey ifprent from those actually measur ed.
Needl ess to say, sone elenents may be different

betl€en 320 f ilgungss diegartditgadieieh nensi onal

reI i 0 r.at 0015 Fig. 1 is a schematic
£3 % E@3%Héﬁ§kﬁn#¥ﬂﬂ 4%ﬁn§ T4 i ncl udes a

comcimqt i3pe canmpctzdwl defrdwrierk by a nethod for

na%ufacturlng a conductive contact hol der

Hollow portion
BEST MODE(S) FOR CARRYING OUT THE INVENTION
[0014] Exemplary embodiments {hereinafter,
"embodiments”) for carrying out the present invention will
be described below with reference to the accompanying
drawings. Note that the drawings are schematics and the
relationship between the thickness and the width of
elements, the ratio of the thicknesses of the elements, and
the 1ike may be different from those actually measured.
Needless to say, some elements may be different between
figures regarding the dimensional relationship or ratio.
[0015] Fig. 1 is a schematic of a conductive contact
unit that inclﬁdes a conductive contact holder formed by a
method for manufacturing a conductive contact holder
according to an embodiment of the present invention. A
conductive contact unit 1 shown in Fig. 1 is used for final
inspection {(lighting test, array substrate test, or the
like} of a test object, i.e., an LCD 200. The conductive
contact unit 1 includes: a plurality of conductive contacts
2 that are arranged corresponding to a wiring pattern,
provided in the LCD 200, for inputting and outputting
signals, and that transmit and receive signals between the
LCD 200 and a signal processor 100 that generates testing

electrical signals and also inputs and cutputs electrical



according to an enbodi nent of the present invention. A
25 conductive contact unit 1 shown in Fig. 1 is used
for final inspection (lighting test, array substrate
test, or the like) of a test object, i.e., an LCD
200. The conductive contact unit' 1 includes: a
plurality of conductive contacts 2 that are arranged
corresponding to a wiring pattern, 30 provided in the

LCB1 3081 sf G o Rl 172G; t2NMh JRUHDU L Idih i tGRAd Seorﬁmﬂct polder 3
that transmt and receive SI gnal s between the LCD

an@hétsF@@élal@rSo@@g%mOlﬂm ttﬂ?atcc@ehm'@‘@s Qs qiep 2 a wiring
g@ r%% t 4g@ﬂé% &%%'éﬂgg (§§ﬁﬁgé%1on between the

rica gna romthete

Condndmlc:\t&v@omi‘oaﬂ:tadtd derandt ﬁHdaatsmpfﬁlalp’tSoc&fBischolﬁm that
t he conductive contacts 2; awring substrate 4 that

5 pr §5PEES toSe S CUTRY Q@S M DtV Theé  ToHMRE tRsPer 5

corhae! ¥ikaanddhe s ywle Ry agessy % dnate U to the
generates and outputs testing sigrals; a fixing nmenber

5 cohgudtilves comd agrid wifitt He Wiy |a¢g1@mrmn‘ratmeaharolame6 that

t|ve ont ni.t 1: .an a nent hanlsn16
g?lj% usift%s gr%l% gﬂﬂs ﬁc&sont o e condlucef contaCts 2i

c onhactss t2: amearasctbaa tfr=pree B usiy aioe_L ds ttheet 4wy Ld§trﬁétﬂ: mechanism
adj ustment nechanism 10 6. [0016] Fig. 2 is a
lOIoﬁgltudlnal cross sectional view of relevant

porhipany of the conducty g fAnhagy ol dels 3 §é@t§10nal view of

contai ns the conductive contacts 2, and Fig. 1S a
t op e leiven tofoaria coendutc ttihe mﬁmlwﬂﬂmta&t Tfhelder 3 that

OIS ST R e T o

corduet iofe wRNtatiduchidNddht SbHaater 32, t hite hdbilductive
the hol der nmenber 31 fitted to a slot-like holl ow

15 portige 2 holids A shR¥ ol dfentrera™t § siiobyagp a holder
W' Y ghl %hazcogidh%ﬁﬁ{é 'Eﬁsgcﬂ% dtglwfee%cght%%EQeZ and a

i ke, and has a v capa containing a
huﬁdﬂx&kraﬂet}ﬂnhhﬁnkhqﬁda[nhe holder member 31 fitted to a
slot-like hollow portion 321.
[0017] The holder member 31 is formed with a highly
20 insulating synthetic resin or the like, and has a volume
capable of containing about hundreds or thousands of the
conductive contacts 2. In the holder member 31 are formed
holder holes 311 for containing the conductive contacts 2.
The holder holes 311 are arranged corresponding to a wiring
25 pattern on an LCD to contain the conductive contacts 2.
Each of the holder holes 311 includes a large diameter
section 312, and a small diameter section 313 having a
diameter smaller than that of the large diameter section
312. Thus, each of the holder holes 311 is formed of a
30 stepped hole with their both ends constituting opening
surfaces of the holder member 31 and having different

diameters.

[0018] The substrate 32 has high strength and durability,
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conductive contacts 2. In the hol der nenber 31 are

formed holder holes 311 for containing the conductive
contacts 2. The holder holes 311 are arranged

corresponding to a wiring 25 pattern on an LCD to

contain the conductive contacts®. Each of the hol der

hol es 311 includes a |arge dianeter section 312, and

a small dianmeter section 313 having a dianeter
snahﬁedStMadEthataotonHQCEAN@em@ugnﬁaﬁ'nﬁuﬁnqna SMHJI thermal

Thus, each of t .hol es 1.s for d of

T BaiRR Bt 1 EREE po e sttt i i st @, not1ow
SUpB@@Q&nOBZQththQQh m@bﬁm&bxaménimaw ry didf ereentitted.

di aneters. OOngzThe substrate 32 has high strength

andnGuFHBSTEEFE 82 ANG ThE Tnade Lo10es (condlctaalé ty of screw

I 5 VI Il r nal hold
coe??%glgn? % he é&ngfgkg%Sg%lggﬁﬁ es aqﬁgF1the olaer
portiber33l todwhheh stibes thaltede 3 2nemsers 3evealy e piurality of
fitted. e s trate 32 further includes; . ..

) b ER pligssaBA N8 Rpit S S Fasdhening gre fixing
f agbaBierg st B@lthhl@ersu}:ﬁQ%‘ﬂe 3D and thesuhst rate a3dblurality
are screwed, plurality of screw holes 323 in which

SCPEWS CEEW élrolfe&stiﬂéﬁu Ag thd ah EHEY b e Rt atHerg the
Pﬁéﬁ%%%e%% 39?12 %%rl%%% ?1? t%eolé{f@ﬂr_tayte ?.{1265%§V§crewed.

SCr ews for fastening
adjmst ot dmxdlma:mlsrm thadred itallg sﬁmbsta}ainqﬂ:fz dreev-thermal

screwed. . For the conductive materi al Qr_ exa

O REERBHA T Hne SO Tt LT B P A R G cdnductor,
kovalGiic, SO ARMCHRR LL IR C, or glass may be

used. [0019] The subst rate 32 havi ng the

abd&@ﬂdﬁscrlﬁ@@ §®b§ﬁﬂ@6ﬁuﬂ@ e ittHe i v ore fdgscribed
%\H%glrteh%a ! rt%%gtfh ocrorhqg%c{\f/gqgﬁ%éacgtrength of

,and %hnctl
eI ea:arer @mmﬁﬁlwwm&acﬂmﬁﬂfmta LOnapd ealesd s function for

electrona netlc maves roduced and radi a when an
el S&EIEH %45 NG he Tg&rﬁj RGfelon prevents

Co%ﬁ%&&ﬁ%magnetlc waves produced and radiated when an
electrical signal passes through the conductive contact 2
and externally transmitted electromagnetic waves from
reaching the other conductive contacts 2. Because each of
the conductive contacts 2 is of negligible size for the
substrate 32, almost no change occurs in potential of the
substrate 32 due to the electrical charges given from the
conductive contacts 2, allowing the potential to be stably
maintained at 0. For the substrate 32 to fully exhibit
such functions for shielding the electromagnetic waves or
for stably maintaining the zero potential, it is preferable
that the conductive material constituting the substrate 32
have a volume resistivity of 1 puQ-cm to 100 pQ-cm.

[0020] In a space along an interface between the holder
member 31 and the substrate 32 is applied or filled a
highly insulating adhesive 33. By using an epoxy-based
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20 and externally transmtted el ectromagneti c waves
from reaching the other conductive contacts 2.
Because each of the conductive contacts 2 is of
negligible size for the substrate 32, alnobst no
change occurs in potential of tfe substrate 32 due to
the electrical charges given fromthe 25 conductive
contacts 2, allowing the potential to be stably

makahakhed at 8. chahokke ysabstbhatse 32 ihe thut)y semhidiivte for
such functions for shielding the el ectromagnetic waves
or theopdbeahvy Adi neasHntiethe zesdnporeidicallike gopstituting

prefer Qhﬁertﬁ €360RdUCLl Ya1TR! fiedle NG QIS A I ansion
3 58

the su strate have a volune-resistivity of 1

pQecant andie® PRe- eBmppRG2QAkel MnatSpace &h@&g5@ﬁ0) requiring

i nterface between the holder nenber 31 and the
subsnpadergpips éaglﬁ@er@alfﬁmp@@a;omuqﬂﬂbba Byttt resin
adpesiye ? oBy using an epoxy-based 9 adhesive or a
cyanoacry a#e based (instant) adhesive for the

adhéQQﬂe 33, TaesyinllHetri membeirn 3dr amide thickeubstrate 32 are

stituting the holder nmenber 31 is suitably
or BoBHEEAV £ B BSpaRBESH eovan GHder LoKe Teokses: GHigh the

(n@brb§§slbhanW§@§)mé%§Q'ﬁsn%s%dpgﬁsbd%ﬁﬂddalﬂvg'materlal
thermal expansion of the synthetic resin or the |iKke.

[ oo2nptThuthpbdéhensibetrateand t Rdessisstemst d@2sard@2 are
bo@g?ge}ﬁ" E_H &ggtvﬂg%gl hVE %ilsaquc le%%efsasc’:t %_éng) WI tcha]_oaclty

theé "screws metal TS Used as a co

nawethalthéoscmestm tLat,l Bg lolve nsu e ter alod d32, ntelftaaes:craa_v\&o be
hol es 322 are in that netal. This increases

cl EhBPAY Eﬁﬂ)gcpfly th\ﬁn SHPShEatEr s 1ZUTANGwi FyShdY
hoE@EEa%ﬁﬁ@§raé%aEﬁlﬁ% a%ﬁa@%%aQ%H%goQhkh%d¥@%§”¥§‘3the screw

urther; even by repeatedly attaching and
dethekipdg thetder sudsiZatehe Zs erewnots eElsridad slaofa gdth

Tt AP SARAEE BRACGRRABEE, £ (OOITL RHerTi ng 1o Fi .

2,[UbezﬂolIowemgr@@aqrmbe$n@ 2, the following describes a
structure of the conductive contacts 2. Each of the
conductive contacts 2 is formed of a conductive member, and
includes a needle member 21 that comes in contact with the
wiring substrate 4; a needle member 22 that comes in
contact with a connecting terminal (not shown) on the LCD
200; and a spring membexr 23 that resides between the needle
members 21 and 22, and extends and contracts so as to
connect the two needle members 21 and 22. The needle
members 21 and 22 and the spring members 23, each set of
which constitute the same conductive contact 2, share the
same axis line and penetrate each holder hole 311 formed in
the conductive contact holder 3.
[0023] Each of the needle members 21 has: a tip end that
comes in contact with a terminal section of the wiring
substrate 4; and a cylindrical body positioned on a base

end side of the tip end and having the same diameter as
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structure of the conductive contacts 2. Each of the
conductive contacts 2 is forned of a conductive
menber, and 20 i ncludes a needl e nenmber 21 that cones
in contact with the wring substrate 4; a needle
menber 22 that cones in contact®w th a connecting
termnal (not shown) on the LCD 200; and a spring
nmenber 23 that resides between the needle nenbers 21

angnd?, cang extrends cdNdheohlasaClehids0 The memlcommadter 21 can
the two needl e nenbers 21 and 22. The needle nenbers

21.bgngloggdaﬁ{§1 tqﬁJeach},ailngiiW 2131’e S hGtexpansion and
m'é:%pltqt%r&%ti'o.tnm QHRE 3R GRAUGAIVG GRIAIRGE 23, ShAlether, the

sanme axis 1ine and penetrate each hol der hole 311
f orweed lien metites rc Griduct inrgecoritcacte thand@mpidig 300 [O0PBjection

Each of the needl.e nmenbers 21 s;. a.,tip.end .

core¥ 3T 3 W% r?q;g’sttéﬁﬁ%hengla dsué;‘ctqoo%hoef Eat]hg]esaéve/l‘?ifncg};rce of
Subsid alr ihg gk rCYA3 ndri cal body positioned on a

base end side of the tip end and having the sane

di di924] as 0 THRACHTEIRINr Q3T D RRELHy MapReTs 22
ne le%regiq)er G &g d %iln A re&h &Pt i
duggtso he exeplﬁ%y on %bgnéngg\gﬁfrdz%ﬁbn@belhavi or of thelng
spriengnineribefod@ed Fur titer , Lahe0heedile moadblre Xleniger 22 can

urged to get, sn ing in direction 5 toward the .

Wi eIt o e & GRS UL S oF caof S*Rfgsion and

S Prd ik MR Zt?ehim]o@’tﬁé"%fﬁrﬁq afembenchs of Fhether, the
needl e nenbers 22 has a tic? end that cones in contact

wi trie e lomRIeRe P2 tey mIAC flot sl GHRARRIMED 207! Thectrode
need eeé@irgg?;d%% {cﬁﬂtﬂé’ %M@df%fbé hee axg @l %%ring member 23.

di rection du e expansi on an contracti
behavitdie afeddite Spmbngr nEhhies 230 vFied her{lahge Deadikat comes

menber 22 is urged to get spapping in _an_el ectrode . s

i rEC (GG Aftle WHLR o BFSRRTE HOFCPRof ndg yphget hoTe 311 in
Mened 123t de OdsePeed] i nenpesn 22nt Srpao¥igetwaden the large

flange 22a that conmes 15 in contact wwth a stepped

pordianeipfr t hechbdriedl hored e jfrall diameter section 313,
thereby serving to retain the conductive contact 2 inside

the holder member 31.

[0025] Each of the spring members 23 has one end that
comes in contact with a bottom surface of the body of the
needle member 21, and the other end that comes in contact
with the flange 22a of the needle member 22. The needle
members 21 and 22 and the spring member 23 are coupled by

25 either the winding force of the spring or soldering, or by

both.
[0026]) The wiring substrate 4 provides electrical
connection between the conductive contacts 2 and the signal

processor 100. The wiring substrate 4 has one end fixed on

30 a surface of the fixing member 5 that faces the conductive

contact holder 3. On a lower surface of the one end in Fig.
1 are arranged terminal sections (not shown) corresponding

to the positions of the tip ends of the needle members Z21.
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t he hol der nmenmber 31, i.e., an interface between the

| arge dianeter section 312 and the small dianeter

section 313, thereby serving to retain the conductive
contact 2 inside the holder nmenber 31. 20 [0025] Each

of the spring nenbers 23 has onélend that cones in

contact with a bottom surface of the body of the

needl e nenber 21, and the other end that comes in

confsaghowi tikh teey f |zﬁn9§1e2%%>éﬁ'ﬁdcj165mﬁﬁé&@ genbes dpper ends
The needle nenbers 21 and 22 and the spring nenber 23

ar @fcdts danse 25 amateay &q@twnﬁji:hjng@gc@%fh@h‘éer holes 311

Spr.| 4,10, y._ . hot he. i r i .
Supser ste ot SRR aihI O REReY S pet g cerminal
t heecariduct iore tdentsaantfa® and the wigiry spbocesserd are in

100. The wiring substrate 4 ha ne end_ fixed on 30
Ry 8.

SUPEEE S e 10§ rig Rt B FAese thgmbers
congyGt Is\t%tegomeﬁcget@r;be,r for Qkanpoyertigdr facgeRfof the

the one end in Fig. 1 are arranged term nal secCtions

( ndargsowhemsdraespsHdin 312 the pospredpstt sheipgpmembers
ends, of .t he need| 1 i ' 2;
Do S MRS £ Lo e A PN BBl 2inco

di ammiteycts ecittitonhs3 ik niiddie SwttteondodbestBdlwinirg substrate

covered with the wiring substrate 4, and the term na
se& h& d’rFth’F’etes‘iI?Jfrﬁ,‘g eI H i FPRGS subshe atee4t it gal

| N QrfRtEdn M dt ddish tie endsaeft 1 he Besdher SeAbgh the
21. In this state, by setting, for exanple, the

| engiingf stestiatyge! diansternadethynshalp pbysbaptessntact.

th ring nmenmbers, 23, the need|e r

- orr By N (e Sttt o EREREY | SPErRePtndfng to the
secidransctoiyd heonddd g BUuksy red efdPmddbynaa lower surface of

predeterm ned pressing force. The electrica

corffecth iGHN D EPIRST theS e otiue? i Bakeont aEEE1824ngoPRECELIONS

Wi NG, SURSTE AL 6h 4 SRYs 08, fBde Dyt PRET cpbySHEak .
contact. Alternatively, for exanple, termnals
corMEEﬁdndingrnctmmewi;ing substrate 4, electrical connections

In

are provided between the numerous conductive contacts 2 and
the signal processor 100 by, for example, flexible printed
circuit (FPC), tape automated bonding (TAB), or other
technologies. The wiring substrate 4 may be formed by
numerous conductive wires or the like corresponding to the
numerous conductive contacts 2.

[0028] In the substrate 32 are formed the screw holes
323, in which the screws 11 for fixing the fixing member 5
on the conductive contact holder 3 are screwed. This
arrangement enables the fixing member 5 to be securely
attached as in the holder member 31. As a result, by only
pinching the wiring substrate 4 as described, the wiring
substrate 4 can be securely fixed. It is preferable that
the fixing member 5 be made of a synthetic resin because
the elastic deformability of the synthetic resin can be

used to press the wiring substrate 4 to get snapping,
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conductive contacts 2 may be formed on a | ower surface
of 15 the fixing nenber 5 so as to nake el ectrica
connections wth the wiring substrate 4 via the
termnals. [0027] In the wiring substrate 4, '

el ectrical connections are pro¥#ded between the

numer ous conductive contacts 2 and the signa
processor 100 by, for exanple, flexible printed 20

ci efilbl 16GPEL, fiapenautaraied hendime d AR tiutOtiEfing any
technol ogies. The wiring substrate 4 may be forned by
nufief8ge ©8nddicti ve wires or the like corresponding to

t hegoBYFeEr OUSHEONAUGHL YR GO AG] S, 12 [P he f£irst block
Jessiet i e

substrate 32 are e screw hol es
whinehlbehe cdcrtbag 15 floxefd xionghehe fdna replndidzere 57, amd a

th i t hol 3 .. Thi .
o FRRGBAb L OGta DB St & 150y Hor e 1 e e sive
at tagkadtanoifeirhg haltder-mEmalewdl 1S aHEeHd fustiYent

only pinching the wiring substrate 4 as described,
t hBeRPPPAGTREG SEEFEeratte £ddar bhehsectaeiycal xpapifional

pr I t I Xl I made. of
sy%tgﬁé??é)%rstélg%nbgtet(l;:l%l?gle)&{éﬁe e astbl'lg)cgg ornarlol6|fya% the

t heesypntihétlioc kr esmbecaf2he arnus e taal praasstHheaeighitingf the
substrate 4 to t snapping, .12 enabling tq fix the :
wi PPRIVETESEr SO8 LA TRORE ki Hry’e ddheige e substrate
[ 0829k nEhgcaditishmamt tiRChanismH 1) al3dasi-adud irection in

bl ock menber 61 that is fixed to the frame substrate
7,Fafdd 4’5 second bl ock nenber 62 that is fixed to the

co ive a h Mot h t r )
adjrﬂgg}t%‘b nt ﬁue%%%]a%’ﬁls?m@ég’sé}rc\?}el\g [)!:oargjeau%? 1 ﬁez \]/ﬁerlﬁ cat? the
poabbivendlesdraebetd erxhiqruret ieenuddiy, filstcdldokive contacts
nepber 61 _and the second bl.ock nenber 62, and to

adf-u

8 et R 198EGht Mo o3l q%ﬂ?(ﬂﬂﬂ%ﬁﬂ'!ﬂﬂ?ﬁﬁh that
3 kakatiorRiul@ itRe dordnR SUbStHal o {idie PO/ A QI Ty upward

the vertically up-and-down direction in
corresponding to terminals {(panel terminals) on the LCD 200.
[0031] For example, upon completion of lateral alignment
by slightly adjusting the position of the frame substrate 7
in the lateral direction, the vertical positional
relationship between the conductive contacts 2 and the LCD
200 is adjusted, so that the conductive contacts 2 and the
panel terminals are brought into physical contact with each
other. 1In this case, the panel terminals are brought into
contact with the conductive contacts 2 by moving the LCD
200 in the wvertically upward direction in Fig. 1. The
physical contact is preferably made such that a
predetermined pressing force is applied from one side to
the other side to make contact with each other. This 1is
because bringing the conductive contacts 2 into contact
with the panel terminals with application of a pressing
force enables to reduce electrical contact resistance

between the conductive contacts 2 and the panel terminals.
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Fig. 1). [0030] When the conductive contact unit 1
havi ng the above-described structure is used, the
conductive contacts 15 2 are aligned in a latera
direction in Fig. 1 such that the conductive contacts

2 are positioned vertically upwdfd corresponding to
termnals (panel termnals) on the LCD 200. [0031]

For exanpl e, upon conpletion of lateral alignnment by

sl i[ghtky adj uStrieng sidiespesint @T athd Re fyiane sudbsi f bdeal
7 20 in the lateral direction, the vertica

PoSPLRAGARR SAdPabiedHSIfD et el adte Worfitiaqfes 2 and the 1CD
cophact $he %ﬁ%ntallegliz es2 W} 19 HSHESD &Paf{rt@tLé@ezoo a

conducti ve cont act and the panel” termnals are
br seghti nignted eptiysiced! sdomtedct Mperidaictal lgt/hern drectrical
this caﬁgj t he panel term,nal,s arqibrou.ht into 25

C

coft-8EE WIS R “Cofliic OV HoMtadty 2B Ho A g THeer 100 is

LCRnp2@0 tion tihke Doy ticzalliya whwand didgeaisdtidcdig, dhe
The physical contact is preferably nade such that

pr EQBRRICHINE] Prdsaitig 4o (Eheagifd TORMIGHRS spRicthe LCD
t020t0_h.e ?g&grel%&%%&l%%ﬁti@?nrgﬂé&%I"_i.rpta?relectrical

This is ecause bringi e c uctive contacts 2
I no. reorttacinotwsthiowriie granelddaderim nadles M 00, and a response

appl.i cat.i f [ f | t ed
o B okt TR v S STEE e AR i meocessox
contpact s theand drie Raftle 3 Al e dBrldG32dcd s Bhig using

adj ustment of the vertical positional relationsh
betthe F SIROTESH dd@NAle TEOTRIGES X Ahd-hdARF 02002 the

th i : i
| DETUPTL RN SO0 SRS LN SEREDDL 0 o as o
5 siegreaimigenerfatre dxamplayt pite thet hehesilgital 2 deessdesirable

100_is input to the LCD 200 via the wiring substrate
4,9ﬁﬁ§a95%%ﬁf %% contacts 2, and the panel terminals

on o HCD  FQkerthgrElestrigal sionad 4-s4 prowessstlbPing

an electrical circuit (not shown) provided in the LCD

20@@3@ﬂjh§3(§qﬂﬁﬁh@d for manufacturing a conductive contact
holder according to the present embodiment. The slot-like
hollow portion 321 to which the holder member 31 is fitted,
and the screw holes 323, 322, and 324 in which the screws
11, 12, and 13 are screwed are formed at predetermined
positions on the plate-like substrate 32. To form the
hollow portion 321 and the screw holes 322 to 324, the
substrate 32 needs to be processed by etching, laser, press,
or other appropriate processing. Then, the insulating
adhesive 33 is applied to an inner surface of the hollow
portion 321. Fig. 4-1 is a cross sectional view taken
along the same plane as in Fig. 2, showing that the hollow
portion 321 and the screw holes 322 to 324 are formed on
the substrate 32 with the adhesive applied to the inner
surface of the hollow portion 321 (the screw holes 324 are
not shown) .

[0034] Then, to the hollow portion 321 in the substrate
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10 signal is output fromthe LCD 200 to the signa
processor 100. The signal processor 100 perfornms
processi ng using the response signal received from

the LCD 200 via the conductive contacts 2 and the

Wi ring substrate 4, so as to déternine, for exanple,
whet her the LCD 200 has desirable 15 characteristics.
[0033] Referring to Figs. 4-1 to 4-4, the follow ng
deser i besi AsHeh hoflgf RempBRAUBACE UM FREtadCcendycCkive@tually
contact holder according to the present enbodi nent.
Theor$bttiike thel hohdpsr reshes231to FhecRANEHE afdngemember 30
nqqger 31 is fitted, d,th c I :
and”® 322 %%géﬁi%é ?%efégFgastglﬁ?gléswgﬁg %%rgﬁén 3.
screnede ay ethor imduahtpngdekmbeirnd8d hpesistiremws hod eshé14
plate-li ke substrate 32. To torn1hgeﬁﬁhoIIOM/p0tti

on
3260RHE0t he SEVRIFROPBS 8D2TEBI3BAS SREC Sifist MAtd F2°
negds LOpBRaPRGCEsSEd AY18LCARRATY I nl 2BQN sUBERISte2320/hen
ot her appropriate proceSS|n%. Then, the insulating
adfietted B3 rbeappbssdate 3R -i nAer sbownada Sid-he, each of

holJ ow_ _portjon 32 Fi.g. 4-1 1S r [ - e
R e e Rk
t hat 1bbhgehal bfwrepokkich o328 18ndnt kisty elehdleesi 332 the screw
to 324 are forned on 30 the substrate 32 with the

adhésFo8 BpplPeaTrtEdi nenPnAerMaddr FACHESC T 7E HdiTbw 1° that
PofLon 3R21elt REraGHEWARRES +384 30 t NQYrcNAN)engagement
[0034] Then, to the hollow portion 321 in the
susthatbel4hraad agerition &f tfensryenr 3@ . ard tihed has the
t hat _event ual | consti t ut t h | der 31. e
| nSOME: PAG b e a0 A o tiit s 1o BTty b i
hokhewtparki 60 .32%ne Ruwisthertinigheweintiedd @0 ngwienperud0 a shape
has screw holes 314 5 fornmed i n advance and sharin%ﬁj

ng laser,

t héSs&REmgleHYWetRPiRG CorrledaidinG s FH&F Sl ey

i n b hesubstrate g%dmﬂgémjiﬁffgjéﬂééﬁ?ﬁéﬁﬁ”ﬁﬂéﬁﬁhﬁﬁ%, or the
As shown in Elg. , each of

like.

[0035] Fig. 4-2 depicts that the insulating member 30

and the substrate 32 are fastened to each other by fitting
the insulating member 30 formed as such to the hollow
portion 321 in the substrate 32, and then by screwing the
screw 12 in the screw holes 314 and 322. In this state,
the insulating member 30 is bonded to the inner surface of
the hollow portion 321 with the adhesive 33, and fastened
to the substrate 32 with the screw 12. The adhesive 33 may
be filled, after the insulating member 30 is fitted to the
hollow portion 321, into the space between the hollow
pertion 321 and the insulating member 30. The insulating

member 30 and the substrate 32 may be fastened to each

other only with the adhesive 33, without using the screws
12.
(0036] To achieve an assembly shown in Fig. 4-2,

positioning holes are made on predetermined positions at
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the screw holes 314 is forned of a stepped hol e,
including: a large dianmeter section 315 in which the
head of the screw 10 12 can be inserted; and a smal

di aneter section 316 that has a screw thread forned
thereon to provi de engagement ‘th the thread portion

of the screw 12, and that has the sane di aneter as

that of the screw hole 322 in the substrate 32. The

i ngHkat heglpenhgr m3Rbbaving asdchtha shaperkie SX aomed to

by etchin% or bl anking, or processing using |aser,
el BBDEERABBaIM S BR tHe BRIORICPe COREAAL Yal &ﬁ%%haﬂ@@? dhe

th%shhggin%}ogéﬁ%egi 80 432 rdeRictt £ M tRAIRASYAWING 321 of
menber 3 nd the substrate 32 are fastened to each

ot hBe bybbitraitreg 3220 thire bobu rembeg smemseral3@rfest fad inserting
as_such.to the hol.l ow portion in the .suhstrate 32,

o PO tBg dEoRii Ay SPhaacte P 15 o ik SHa e ARG
3140088d1322. 1hn thli srsbagementthenowulial irmg merer tHe through
is bonded to the inner surface of the holl ow portion

32thifkResse oddibs ves33ating mesbeted 25 e (g ckness in the
gggg?s{tﬁgg}.s%fi\@eg%ito%eiﬁcrF‘i .1%--23“2,033@1615&&%&3 % the

after the insulating nmenber 30 is fitted to
t héhrbakhowhpakniess $Z1 thientsatste adpade batavesemda ke level

hol |, portion 321 and the insul ati ng nenber . Th

S R <o DR 50 thid HHS AoV HA CE ey e Doth

f askapedst.o exch 30 1ekkar AMAeWrde e, adiresdtyechd,accuracy
wi t hout using the screws 12. [0036] To achi eve an

as §éniyiey tshewvvhien maging zontgsdi Midht dgiendt@s % Thus, in
made 0 r t ' i td . ' i

roter Pl SRR, DS Bhartid ot 0 b ehe
botshbsemadtes 3Roaxdiealage Tremawhernd lmmd nduwatgnghickness.

menper 30 is fitted tq. the holl 1N 321 of . th
SUBSEEREE 3 FCHAA TG H ot & T e B eotion as

| N$@¥rkdand 13 @, POItH FHNGRIdY idhPade ofodd¥e surfaces of the

po%kh%?%éq Jyg(iie polished (surface polishing process) so
that the boundary surfaces of the both members constitute a
continued smooth surface. As a result, the insulating
member 30 and the substrate 32 have the same through
thickness as shown in Fig. 4-3. The surface polishing
process specifically includes milling or lapping.
[0038] Thereafter, at predetermined positions in the
insulating member 30 are formed the holder holes 311
penetrating the through-thickness direction therecof, with
the result that the insulating member 30 becomes the holder
member 31. To form the holder holes 311, processing (such
as etching or blanking, or processing using laser, electron
beam, ion beam, wire electrical discharge) may be applied,
similarly in forming the screw holes 322 or the like in the
insulating member 30. Fig. 4~4 is a partial cross
sectional view taken along line A-A shown in Fig. 3,

showing the conductive contact holder 3 that is completed




[0037] In the arrangenent shown in Fig. 4-2, the
through thickness of the insulating nmenber 30 (the
thickness in the vertical directionin Fig. 4-2) is
different fromthe through thickness of the substrate
32, causing a level 10 differenté between the boundary
surfaces of the both nenbers. Such a level difference
may affect the accuracy of testing when making

CORLAGH ity e HER KRB0 holfues,31n,  the present
enbodi ment, the insulating nenber 30 and the
subdtG3gtle 32 Zacentdde tte Haee meidihnor maughacturing a

t hi ckness.. 15 Further, r.egardi t he t,hr ough-t hi ckness
di FEENoN 5 ORI ARG both he SIpET SR (he e Present

| oviervesitiifcat e s Dfmadrher a dinide rergicu@ evptdsheck holder that
(surface polishing process) so that the boundary

> surfeelest ahé ot feith drsl dgn et e ko dymtdred
SMOALNL SUMTAGE Ak dGSH tooﬁ%ﬂgﬁ%@ti%ﬁoaﬁ@@@ﬁput a

30 'and the 'substrate 32 have the sane thr
t hisdlgmesls tas aghibviiram aFigi.raiX ryTheasiird apgopotatshilmgving a

process specif.ically includes mlling or .| apping. :

OGSO R C o i ond D g SR A petiteed,
I NHHeatmeth e el Wik ar eedaiitrf dihe fadseratol esc3ld

25 penetrating the through-thickness direction

10t he&rawhuchiien matiee idsul 1 4 e St e ool pemeérat the
30 I‘ s T f e .
es g?%s %{régc%gg Eq:lngat(suc tl‘Fél ln%lﬂmé E‘F%n (%:g that is a

hol as etching or g,
or mawocessE mighlusiing Headerl deat emdnkoer  Moeafi t ¥ 1omg bElaen insulating

wire electrical discharge) nmay be applied, 30

o R o s g h e G o eloss o e syRacrate;
i n gde sHinsp Aatduik Jmirher (3 e d-eriSe B PEkéd 34t the
cross sectional view taken along line A-A shown in

Lo f18ing s iy I asnduletive o thordeeiningathe
SRS B LR U ST O, o Commins
conduatd et e anff dcildent derled ttheet erdosli raerd Ofie thelder member,
pr%ﬁﬁgtsurface of which is polished at the polishing a surface,
and that respectively contain the conductive contacts. The
20 fixing includes: filling an insulating adhesive between the
holder member and the substrate; or applying either to an
inner surface of the hollow portion before fitting the
holder member or to a side surface facing the hollow
portion of the holder member when fitting the holder member,
25 or to the both surfaces. This realizes reduction in
thickness while maintaining the strength, thereby achieving
reduction in production time and cost.
[0040] According to the present embodiment, the
conductive contact holder is formed by fastening the
30 insulating member (raw material of the holder member) and
the substrate, which are separately manufactured. This
reduces the production time compared with a conductive

contact holder formed as an integral unit, thereby enabling
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i nvention, to manufacture a conductive contact hol der
that 5 includes an insul ating hol der nenber for

hol ding a plurality of conductive contactsthat input
and output a signal to and froma circuitry, and a
substrate having a hollow porttén to which the hol der
menber can be fitted, the nethod includes: form ng
the substrate with a 10 conductive material; fixing
théasubptoanetﬁonnaddatiemeerfyoufi Reet e csltleats.at e and

hf LN ating nenber that is a raw materjial of the
8 ﬁenbe%\%yrfﬂﬁfl& &g THE PrsGeat fLofemsart + fitRr the

hohhgmaeih?oaeﬁbew ded £y gtten%dwgsgt{i@ %fub 43hi ng, &

surface of the holder nenber fixe f|X|n
anadaOQDiﬁaceucfathe 9@b$heab@tadp@mmemg Bm@ pnhﬁ&h&ﬁ to

pIu a | FﬁﬁoFgﬁggh I %ggskgﬁeP &orm ﬁ%ﬁﬁﬁﬂand then

neaberhombe BULtacaref rehinel.i s ThAls &m@wast tHe holder holes
polishing a surface, and that respectively contain
t hBOcBRIBEERTBLESHL ABFFEdThenso ifi pRAg iicwdlagdes preferable to

f'kbkﬁgaagmh §ukéghﬁgt§qge%bﬁ%a%%tWQQQéEh%oﬂuﬂéga1n an LCD.

nmber and e substrate; or applying either to an
|nh@64QMrfacénoﬁdﬂhEib0LIawcpmdumgntbeﬁ@mepmaﬂenu;dﬂhbdiment,
hol or side surface f C|ng | 1 ow
por P T BRCBAREhe RGP aBP LB HBaE RGN ILER: Ty Pihe PoItIgEe, and
nmegher suBbtehtkoahhe thet hnsunbages; m-Q?db%rr eald Z@Stened with
reduction in thickness while maintaining the

st FRAgERTeVRer eBY1acRNE¥EAGESr édGcBitERNgR pddiiétd girrew
t'EﬁaéQg CQﬁE e£9oﬁggré%g95gl%%et%%%ﬁgﬁg%f%gﬁkfgfﬁéff the

enbodi ment , conducti ve “conta
bystasWenang theb30iensygl ahiengomerioei ofy avtimattdrd alolafer

th Id and the .substrate, which .are
seBafaeEry RHABRGEr Peac TRAGTePauGed S RI G aIRGbHesRuSe the
ti gerepnpareddw hhReaneenduetiiye daﬁﬁ@te@cbyh@e‘ia%"tlftqﬁf@d

as an integral unit, thereby éenabling 1 f ast
pr diteEBANAnande rachmentt ké phed @@trg.ws

[0043] As described, according to the present embodiment,
the high strength is ensured even when the conductive
contact holder is made thin. Further, the durability of
the conductive contacts is improved. This enables stable
testing over a long periocd of time, without being affected
by the dimensional change caused by the atmosphere during
the testing or by change with time due to process
deformation remained after the testing.

[0044] Although the foregoing specifically describes
exXemplary embodiment for carrying out the present invention,
the present invention should not be limited to the
embodiment. For example, the shape of the conductive
contacts is only an example. ©Needless to say, the present
invention is applicable to conductive contacts having other
shapes.

[0045] Further, a film-like insulating layer may be
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[0041] According to the present enbodi nent, after the

i nsul ating nmenber is fastened to the substrate, the
adj oi ning surfaces of the both nmenbers are polished to

5 equalize the through thicknesses of the nmenbers and

then the holder holes are fornE¥. This allows the

hol der holes to be accurately forned, and is

particularly preferable to forma small conductive
cohvapédhblidepatanguse insalaktb@Rg na3@42Jall muaddidd en,highly

according.to the present enbodi nent, 10 connecting
sc}%ﬁFh@?é?gaﬁgnﬁ28$9&e§e§ﬁntﬁ@ Shss FRat@ceamt tse substrate.

substtaie and,t BectBsulialy perMRrbeLd & d alanety, WMddlander,
the screws. This increasés the strength of the screw
th¢§EQUS@ﬁéneﬁypunépéaynngpﬁﬁ@del@mmqﬁ}qﬂqmmﬂquqﬁ may be
th cre [ g,th connect|o w.th t

OTSR 15" hemher T RARAT S d0E fah Ranae p miterial of
prbhedsdmbetgp&eth&heSQh@Wlhhﬁa@dmambéﬂ“ﬁbﬁﬁtﬂﬂ@tlng the

d d repetitive attachnent and detachnent of
NS G

SMPEE4SE R BeSdfiRERN taddBIdFRY (6 4Red. The
Pr eseAl aerhgdnBRAL, hi r s
when t he co%dugﬁﬁvemg ?Snfgg?ﬁﬁ%?ﬁ Qﬂ?%ﬁ%%ﬂéu%ﬁ#bfﬂggbosltlon’

Fuﬁ@ﬁ@b, ﬁpetdamabghupﬁaaﬁngbherccanKn|pn9qaﬂﬁxng:met;ods.
| Ls enable sta testing aver, .
ot VORTSE - the, SASBRAT Ph AT exi ot B A e ¥Mng riim
diﬁenmeanab ahaoged@a&seﬁ Byichhe satsmesiaher.e during
thegﬁestlng change with time due to process 25

def8PA&L i on Fgﬁa¥ﬁé§k§F§ér (e dddicrgess0044] the insulating
AIKHQEthBQﬁeEOEEQQ'%Qlﬁp%%'hb%%khhe%e o DR to about one

exenpl ary enbodi ment for carrying out the present
|nVQnthohhe thecﬁnegenpflawenmﬁaﬂaihmm didat flrtemed by

d ta For. exanpl e, e .shape qf
hePaEREhEe P LeERBoniaerrEY, Togaty A B 41k Hs
hbedha&& tQh%ﬁon&h@n@r@%@ﬂhctﬁ@%eﬁbdﬁ&dSSHﬁﬂaéﬂgﬂﬂéﬁlng the
to conductlve contacts having other shapes. [0045]

FuPER&r PLate LRLEkRESSns thgt CRgdugFdr empliseial serving as a

main body ¢©f the substrate can have a thickness greater
than that of a related-art method by a thickness reduced by
making the insulating film thinner. Thus, the strength of
the conductive contact holder is increased.

[0047] In addition, the holder member may be formed by
stacking two or more insulating materials. For example,
when each of the needle members, provided on both ends of
the conductive contacts, has a flange, the holder hole has
a stepped shape with the diameter of both ends being
smaller than the diameter of its center portion. In this
arrangement, because the conductive contacts cannot be
contained in the holder holes in downstream operations, it
is preferable that the holder member include a plurality of
stacked substrates.

[0048] The embodiment described above assumes that the

conductive contact unit is used to test a semiconductor



10

15

18 forned by coating an insulating material such as a

hi ghly insulating synthetic resin on the surface of

the substrate. To this end, processing nmethod such as
coating, colander, extrusion, dip, spray, spread,

el ectrodeposition may be 5 used.® As the i nsul ati ng

| ayer, an insulating material of the sane type of the

i nsul ati ng nenber constituting the holder menber or

of imtayfdes@ntitypet mylbeaddeticiihethensmbatiimgnicayer

may be, forped_by chemical vapor deposition :

SRS TLS P o oo SRR T pP b Bee G CnBERTSE TE6T 2
F_L%sw@.ﬁqe t Hgp s Psat &t bAOwh AYLr 188¥1 benalhki AEUkakEeMd conductor
film formed by an oxide filmsuch as alumte. [0046]

Thehimi tkneeanted} m Ihi ERhessysef alpe i AYahatPigntages are

I : ' [ d ri ' t b
ortEhLePRR PRl Fre hELE8, RES hagt, LErRROEn Bl Rty contact
bypdbi t hpecéconrao) di sgnotndeterimkdirng, doe thethiekehange

As a result, when form ng conductive contact hol ders

ha¥Yhf tHBE-sane plate thickness, the conductive

matehial serxingsagpfar8Btncbefly tAf st hensubstkahe §aRention
have a thickness greater than that of a related-art
merdpdibylade hvekhess eedodeuebys20habkipig tRé described
insulating_fil | hpe S tren ot -
conbtet b8 PaEbRE Ber L hel B B PhE o ke iy pe made
addithon, thBesbopdeofneabrnioa)l hdehor spdchyiest agkithg patent
two_or nore insulating materials. For exanple, when
eath2®PSt he needl e menbers, provided on both ends of

251 fiBgseRPAHCRAP¥ETERREAETS, has a flange, the hol der

hol e has a stepped shape with the dianeter of both
eni80being B3matiberrihad ehevei apetendoftive cemtect holder
portion. lLn_thi r 2 _cond [ -
Conta8e actnng: et BERHET et ASRRLRshaarTha sordELive
dowostaeanhopeeat hodsrdihg3@oi shper efresahlce inkanttile is

hol der. mepber include a plurality of stacked ,
suBsefsrakly used for current testing of a circuitry such as

an LCD.
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[0048] The enbodi ment descri bed above assunes that the
conductive contact unit is used to test a

sem conductor 19 integrated circuit. In addition, the
enbodi nent is applicable to a.h gh-density probe unit
used to test a package substrdte or wafer |evel on

whi ch a sem conductor chip is nounted. In this case

al so, such advantages are 5 achieved that the hol der
has high strength and its corfilaetMS position accuracy
Is,not_deteriqrated due_to, the change__.over tine.

[ obsg) » AT FROd L BaF R RFBRIFATEY fnaoBREsERYS) RYBACS Rolder,
meyhé Nebhidecyatrbousneabedhseaks thatvaiagnah desaniabdacg

10 herein, and various_design changes or the |ike may
belPhder WEPRER tAE SebPensf at BéHAREAlY Bdas CRFUEHivad

by e =l aj . LNDUST BL.L [ @Q5

A P o BbouR S Rnduct 1 YoPEGRt Aot haldirL 18 ond £rom
meautaccui édybyandnet bodstorterahairaoguri hgldow portion to
conductiy ontact hol der according.tq the present

oRHE onipsRODHEF cPABPGELSEH Por TaurPant ChESTERGYS a
ci¢edptiy¥ifgeh as an LCD. 20 CLAIMS 1. A nethod for

manuf acturi ng a conductive contact hol der, the

conduct fveubshtrate ROrBERdi fERRdPPEg TaATIRGUILRS Sybstrate from

hol der, ,AERReLf L AQLdhng a plurality of conductive 5
contacts for 1nputting and outputting a signal to and

from aacitiguntgrgiepndfafiubsyr dahe babkistgadehdlorowd at the
po%tion to which the ho
e

REBLRBoREFPoFRg: 28 SOBCLPSLE% BFATRG S STong the
fogabBerhhe sHBsthat enkhoALihe @ea@RAUGHIE the! @ldlalow portion
of the substrate, the insulating member being a raw
material of the holder member:;

a surface polishing step of polishing a surface of the
holder member fixed at the fixing step and a surface of the
substrate adjoining the surface so as to make the surfaces
smooth; and

a holder hole forming step of forming a plurality of
holder holes, the holder holes penetrating the holder
member, the surface of which is polished at the surface
polishing step, and containing the conductive contacts,
respectively,

wherein the fixing step includes filling an insulating
adhesive between the holder member and the substrate, or
applying the adhesive either to an inner surface of the
holiow portion before fitting the holder member or to a
side surface facing the hollow portion of the holder member
when fitting the holder member, or to the both surfaces.

2. The method for manufacturing a conductive contact
holder according to claim 1, wherein the fixing step

includes fastening the holder member and the substrate with



a fixing step of fixing the substrate forned at the
formng step and an insul ating nmenber by fitting the
substrate and the insulating nmenber into the holl ow
portion of the substrate, the insulating nenber being
a raw 15 material of the hol deflenber; a surface
pol i shing step of polishing a surface of the hol der
menber fixed at the fixing step and a surface of the
supsiéwt e adj oining the surface so as to nmake the

surfaces snooth; and 20 a _hol der hole formng step of
f of m ngta® preFRPHt fobrmanefacturbNese FABIRGF4EF REP&SCT

PeRsi et i 89c5P&ihg! A48T c1aBRber ort Be SHEFBER eheBlSBtrate
is polished at thée surface polishing step, and
cohtahhiggstée tontudesvEoronhgces, ingeipbingvéhyer2bn a
whereitn the_fjxin t Lncludes filling an insul ating
adﬁ%g#%%eb%Fmtéﬁ gﬂésﬁgﬁb%r menber and the substrate,

or applying the adhesive either to an inner surface

of the hollow portion before fitting the hol der

menber or to a side surface facing the hollow portion
of the hol der nenber 30 when fitting the hol der

menber, or to the both surfaces. 2. The nethod for

manuf acturing a conducti ve contact hol der according

to claiml, wherein the fixing step includes

fastening the hol der nmenber and the substrate with 21
screws. 3. The nethod for manufacturing a conductive
contact holder according to claim1 or 2, wherein the
substrate formng step includes formng an insulating

| ayer on a 5 surface of the substrate.



