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1 DESCRI PTI ON METHOD FOR MANUFACTURI NG CONDUCTI VE
CONTACT HOLDER, AND CONDUCTI VE CONTACT HOLDER 5
TECHNI CAL FI ELD [ 0001] The present invention rel ates
to a conductive conduct hol der that contains
conductive contacts used for «current testing of a
circuitry such as a sem conductor 10 integrated
circuit, and to a net hodyf&ointFdfiact uring such a
conductive contact hol der. BACKGROUND ART [ 0002] To
performcurrent testing of a predetermined circuitry

SUClﬂE'?P?OI? RHMARRFHETOR T 'é‘at&%{ﬁc‘i‘ivﬁi E68tAcT GrorbER, AND

conductive contact unit s been used that contains at
predet er m ned posCONBHETEVD|QUNEIACTY HBEDEB®Nduct i ve
contacts (contact probes) corresponding to external
connecting electrodes provided in the circuitry. Such
aTEOENYLCAL VEELGoNt act unit includes a conductive

CORLASE NOIAR! hRLURE 20, dhdibhchBRULALLND SBIRAY: i"
cont aihi ng the“conductive contacts.” To i nprove the
poshiiion lawiiaradchasf connainms iammductavacesnatitiured ifpr

such_a condyctive .con il ' i i
RS E RS Bt AL REb W Sucr'l & PRI
aiheetnot ol \cirudics chndeto tdhate thodnfoa @8nhiretarring such

menber rrgade of a_s n%gféé](:: resin, as an integral
ufti EORME R B SR a5t af 8T #Ricor por at ed therein (for
eRADREGROUNIs @RTPat ent Docunent 1). [0003] Patent

TR, SR SO Rers A, PR

[ @Q04iTey realt 26 a sentuctdweaoritaetraned ¢iatuidealas

(bRt ohe S SRl BngL" B4 et UoE" cRbe 2 Bhling ac
predetermined positions a plurality of conductive contacts
(contact probes) corresponding to external connecting
electrodes provided in the circuitry. Such a conductive
contact unit includes a conductive contact holder formed
with an insulating member for containing the conductive
contactgs. To improve the position accuracy of conductive
contacts contained in such a cenductive contact holder
while maintaining the strength of the conductive contact
holder itself, a technology is disclosed that forms a
holder member, made of a synthetic resin, as an integral
unit with a metal plate incorporated therein (for example,
see Patent Document 1).
[0003] Patent Dcocument 1l: Japanese Patent No. 3500105
DISCLOSURE OF INVENTICN
PROBLEM TO BE SOLVED BY THE INVENTION
[oo04] To realize a conductive contact unit that deals
with, for example, a circuitry driven at a high frequency,

it is required to make a conductive contact have a total
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it is required to make a conductive contact have a
total 2 length shorter than the total length of a
rel ated-art conductive contact, and to nake a
conductive contact holder thin. Wth cast nolding,
insert nolding, or other technol ogies, however, a
thin conductive contact hol der 5 cannot be easily

%@Ptéﬂoﬂe Eﬁaﬁt@uétﬁcﬁ:&g} IdieH@i:Ht & Nedre1t@A03L L TO

forma conductive contact holder as an integral unit
byordistt iVl ¢epgact nsard Golmdkega epndidleive contact holder

LEehinol 4Qices cafc! AOCANEE AthoRlel hBPalAOr SXmRe,

about one week) 1s redqui reg bef ore conpl etion. Thus,

t brcipradwEisonhe@enes, rfottideropdnet e ciRnt@gtc kpyder
téﬁﬂﬁ%ﬁ’ﬂe“%%%ﬁﬁ%”ﬂan&% .édinEHSE¥s[%gygﬂgﬁgh%aintained.
present 1Tnvention 1s made in view of the foregoing,
abdotils an Tebjfern &ocendndtdecacaptaod fokder as an

fLur | c Y ont, .t hat, i
O SE HT, By R AR Rk hRl P! Stber
mee etz Ivgd.esachi donggperiaductfi samen (peodixsnpdie.t pheut one
an osit \ VI R M [ ] c ' ;
R s R i L T s e
floas neotu freestnu cang i ed cound uptiickd yc ohherebholmsreasi2@ The
me}hé)dc iir})%l lé%e% formng, froman insulating materi al,
PR U mENBEr for hol di ng a plurality of conductive
comegl s; fMhenprggeht oineermdrdudsi medenirrniigw of the

SURELIALS, N Pl Ot g gl ho o
feamethdramnghe 26ndustd at icugtaetehoddebytHat tiisngenhézed
LA L0 ATy ol SRt B8
neédek i drhe of ipxoage thyn i ticdeudedf @steni ng the hol der
TGERG, AN SIS RHDELgEh L1 Soreve. S0, (00001 i e
[0007] According to an aspect of the present invention,
a method is for manufacturing a conductive contact holder.
The method includes forming, from an insulating material, a
holder member for holding a plurality of conductive
contacts; forming, from a conductive material, a substrate
having a hollow portion to which the holder member can be
fitted; and fixing the hclder member formed from the
insulating material by fitting the substrate into the
hollow portion of the substrate formed from the conductive
material.

[o008] In the method, the fixing may include fastening
the holder member and the substrate with screws.

[0009] In the method, the fixing may include bonding the
gsubstrate and the holder member with an insulating adhesive.
[0010] In the method, the forming the hclder member may

include forming a plurality of holder holes for containing
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substrate and the hol der nmenber with an insul ating
adhesive. [0010] In the nethod, the form ng the

hol der nenber may include formng a plurality of

hol der holes for containing 3 the conductive
contacts, respectively, the holder holes penetrating
the hol der nenber. [0011] In the nethod, the form ng

tBﬁehéﬁﬁﬁﬂcﬂﬂ%@b%Bnﬁaﬁtslnﬁééﬁ&tﬂﬂ%éﬁyngtﬁehﬁ&I&Hr1Hd$ds
path that provides 5 comunication with the hol der

hBEBSEFF HasH theo ngddes BFTRRF - gas flow. [0012] In the

ehHed) t her,f Qi REthbE, StRstfAthe neBY hei RE1 dsle dertiodrgay
substrate flow paths that penetrate different side

sinfcheds tIrming subelAar ef by Patte theEdBFOHASS ow pat h
f %Hﬁgmé&f& tQ @l LAY fabad} a1 d0@L3heln dhendraidhadiow

the formng the substrate may include formng an
i gsal t¢wg | ayer on a surface of the substrate.

Ergg&ﬂi%'n t c}fTFef tx’a%@ho&hetﬂérfo?rg.rIgh%hEOEdS&f@clﬂoﬁﬂay

i nc ormng a E urality of hol der holes
f dnctofe af eNgng tshidsEopbecEl Ve RESMSashat PeRpeRtiFel v,

[ggfg?kg %¥8é¥% r&%@@%raf'fﬁbtgﬁﬁéyyd@%rwﬂﬁﬁbﬁﬁe holder

the form ng the hol der-nenber
mEyowi petiudéofmadyi kg ashbpdeklidy @Rsp&LRYt hat provi des

nggggyun'Cfﬁ'éﬂé\Mekﬁoﬁhetﬁglfg¥mfﬂg %%efgﬁﬁggré@etﬂg?

€f- hole form ng stép, so as | ow gas f
[ aftehde nﬂbhmrrpetdmdnsuﬂtetim N aKen h"él §u§§ﬁ%ﬁ=% %yﬂhe
%k g %orn1ng substrate flow paths that penetrate
8réft®si de surfaces of the substrate with the
ho[lo@enlzs ftmvtkpﬁamtﬁmﬂnedhesbomrt% tilel brlgas- Wr@%r may

[001 or di n p e
0311 ESLHLA8 4 S MUBUET QRORSIGA) IS Binainin
Cambabbnﬂgctamﬂ dwitaicng , arpbneeﬂlwqﬂxﬁ thenbiotdeycholes

C%ﬂﬁ%&ratlng the holder member.
[0015] In the method, the forming the holder-member may
include forming a holder flow path that provides
communication with the holder holes formed at the holder-
hole forming step, so as to allow gas flow.
[0016] In the method, the forming the substrate may
include forming substrate flow paths that penetrate
different side surfaces of the substrate with the holder
flow path formed, so as to allow gas flow.
[0017] According to another aspect of the present
invention, a conductive contact holder is for containing
and holding a plurality of conductive contacts for
inputting and outputting a signal to and from a circuitry,
the conductive contact holder including a holder member
made of an insulating material and having a plurality of
holder holes for containing the conductive contacts,

respectively, the holder holes penetrating the holder
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i nputting and outputting a signal to and froma
circuitry, 30 the conductive contact hol der including
a hol der nenber made of an insulating material and
having a plurality of hol dersaholes for containing the
conductive contacts, respectively, the holder hol es
penetrating the holder 4 nenber; a substrate nade of

ameppductd V&ﬁ@éﬁrtleahaae dog haVidignachekl ﬁawt@@{ﬂ Qhd 0
whi ch the holder nmember can be fitted

i ch
SUBYEREL® RPELGIOREET IREnBa VAT ah e SOLAST HBTibeRy can be

pQEE'tQE | Sn funed: s%%s't?é%aﬁlhé‘%dl@é%f meRbARJE D& 2o the
surface of the substrate; and | ow path that

parei Pyt BTt 1t Ha Haxrel der mﬁb?@rtla!ﬁd lawer sfperedin a
a@ﬁr@&@%' geScné Oéﬂﬂé'&'r‘a%' OanW 4 heitdie pRehdehahoh&set SR es

| ow gas 11l ow I n the conductive
chathcthaohekisr membes] ééfl t11@ W@t&mdaﬂﬁeprwldes
S f n a hg{
:égg%"[l?%gaéac i lm’h At ﬁ%%éé%%héﬁs'em%ﬂ EI\%ERI&I'I N [oog
TﬁéOpresent |nvent|on enables to provide a nethod for
TARYLACT Uri AY e QaddeLEY6. Coiakl: hder, the HBidnd
i ncluding a er - menber ornlng step of form ng
5 meobder an@nper savkistratei mayl be i frptemeds Wakh ecrews and
syhst.ra %eflxéﬁrg %thﬂgrforn1ng the substrate with
a conguitrve er a and a fixing step of fixing
t he hol der nmenber fornmed at the hol der nenber form ng
step by fitting the substrate into the hollow portion
of the substrate forned 10 at the substrate form ng
step. Wth this arrangenent, the conductive contact
hol der is realized in a thin figure with its strength
mai nt ai ned, achi eving reduction in production tine
and cost. [0020] The present invention also enables to
provi de a
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15 conductive contact hol der that includes: a hol der
menber formed with an insulating material and
containing a plurality of conductive contacts that

i nput and output an electrital signal to and froma
circuitry; a substrate fornmed with a conductive
material and fixed to the holder 20 nenber; and a fl ow

ERFAdT t(drtTHRmNvENESON he hol der nenber and t he
substrate so as to traverse a portion of each of the
[00drduct i VR S aHRIRAE aFRV eMatonl PRl e hetai Pravbdndat hethod

f&o%@fﬁfﬂ.a\&mq{@% Scd Jtét.of\{fé oc&l?@agﬁgﬁ&gﬁerw {:Het HE%laod

_arrangenent, t he conductive cont act der 1s realize
inolualizgy tahihe fdgumeembeh fosnshg engebh ofi Avanned, the

chievin reduction in oduction time,and cost (th
ho Qi BT T R GHESEL S W dehat PReS hoat SOREFBOED

fdwyhirR) entdd Gt Yedindigl BMOUNELE P eONFUEhi ¥eceRRLaE L Se

can be quickly cooled down. Further, high-tenperature

madfs irdnmeitd 30 i e Yier kY piepagethenhahdesr vember

. h | Co
FRSE N ] Ho1 SR Bt b Oy Sy REE T U tpe
sUdstgatld iFitgh the shal pew gpectiye vievhshsubbsgraté formed
A R AR ROThOBrakant | RBRLFbAS RFFGRIPFaREg, the

cohduc B QESREE [100Bke Vi £YW PEat eheNanh aPeREHhORSqure with
. taken along line A-A shown in Fig. 1. 5 [Fig. 3] Fig.
13 s rengtds uaigetd ored, vielniof ingeredbevann ipoprpdnstion

tfﬁk%ﬂuﬁl line B-B shown in Fig. 1. [Fig. 4 Fig. 4

is a schematic of conduct contacts contained in the
[@tduct | VEhe giteaodnthol hednt [&h 0a15d Eh8b1bsi Sodprovide a

schematic of the conductive contact 19 hol der. bei ng
C%ﬂb@ of° 1t Y. RE T 6513 FHgcledeSt s2aheéReRRPPRDET
f i Nl esh s 84 evhg Rh €S B Bnar 28N eaahk nforned

ina first nenber at a
plurality of conductive contacts that input and output an
electrical signal to and from a circuitry; a substrate
formed with a conductive material and fixed to the holder
member; and a flow path that penetrates the holder member
and the substrate so as to traverse a portion of each of
the conductive contacts and that allows the air around the
conductive contacts to flow to the outside. With this
arrangement, the conductive contact holder is realized in a
thin fiqure with its strength maintained, achieving
reduction in production time and cost. With such a
conductive contact holder, the heat generated by
electricity in and around the conductive contacts can be
quickly cooled down. Further, high-temperature environment
can be quickly prepared in and around the conductive
contact holder for high-temperature stress testing.

BRIEF DESCRIPTION OF DRAWINGS

[0021] [Fig. 1] Fig. 1 is a perspective view showing a
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process for formng a hol der nenber by a nethod for
manuf acturing a conductive contact hol der according to
the 15 enbodi nent of the present invention. [Fig. 6-2]
Fig. 6-2 is a schematic of Holder holes and a groove
all formed in a second nenber at the process for

form ng the hol der nmenber by the nethod for

stiaeiaet Wi RY A ndRNAU i it aed1 ot dekc@EgDhgli 8 an
to the enbodi ment of 20 the present invention. [Fig.

empogiimEng. of- dhes pi e eiiathe first nmenber
[E?g:‘r.”%ﬁt %‘iggeﬂ 2hd he %o%@ds i5ila tv{(lﬂgoc?f ofesev LRt

mng th r nmenber by e met hod
pomeriwnac tiakeng sd oreprdirod IAAA cdndvactihofder hccor di ng
t.o t enpodi nent of 25 the present invention. [Fig.
[¥3.9¢] @Ei g.F 11 3 &5 AR i%e‘g‘?l%ﬂﬁjop\éh‘?%goBnﬁh%cF%gﬁvant

pot¥i@nh Alda ! Gy @ RStE gl fn PERGESE. fOr
formng a substrate by the nmethod for manufacturing a
[Fdandddt | Va9 cohtiacta hottoema tiice or 8 sendiec t heorbdotls ment

f_ L. resent 30 invention. [Fig. 7- Fig. 7-2 is a
Coglciz:r?elrrgeté)cl%ofeﬁléan SHEUT A ]l“f% Oaryl/i%earcgf% lrré%lrbn t he

[FHuasta)at eiaf. thel Procasserofid of fi fige t BOndSUbsTEatenbict
the nmethod for panufacturjing a conductive 7 contact
hojglede Pt sty & thRsSeifbdi nent of the present

diverdgion. 4if 9.81 A | | ra
e pahs “Thrrad 17 bhe GURMTat e by LR rethoa T of ="
hodesufaast wr igrpave 5 conthuoted el womt it shahewbeacebr di ng

oo O L P R Y SBipSfnqo or
maGTHehi vieh £ antasid el des  cah Canduedider coptaetiiAl 8o the
egg§é¥¥é£?qgs%he present invention.

[Fig. 6-2] Fig. 6-2 is a schematic of holder holes and a
groove all formed in a second member at the process for
forming the holder member by the method for manufacturing a
conductive contact holder according to the embodiment of
the present invention.

[Fig. 6-3] Fig. 6-3 is a schematic of the first member
being stacked on the second member at the process for
forming the holder member by the method for manufacturing a
conductive contact holder according to the embodiment of
the present invention,

[Fig. 7-1] Fig. 7-1 is a schematic of an opening and screw
holes all formed in a substrate at a process for forming a
substrate by the method for manufacturing a éonductive
contact holder according to the embodiment of the present
invention.

[Fig. 7-2] Fig. 7-2 is a schematic of an insulating layer
formed on the substrate at the process for forming the

substrate by the method for manufacturing a conductive
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4 Substrate 4a Hollow portion 4b Screw hole 5 Screw

15 6 Flow path 6a Hol der flow path 6b Substrate flow

path 21, 22 Needl e nenber 2la, 22a Flange 20 23

Spring member 23a Tight winding section 23b Coarse

wi ndi ng section 31 First nenber 32 Second nenber 25

33, 34 Holder hole 33a, 34a, 35b Small dianeter
corfCldtoho 133y 34br Led gendli e @ImSBEt b8Nthd3Bresent
~34c Groove 35 Screw hole 30 41 Insulating | ayer 100
Ingghtddituct or integrated circuit 101 Connecti ng

| ectq,0de..200 Lirocuit e t
B PO AR b SO R ENTTOR Tp o2 5fon Bovhs
fdorenpliar ylrenbod serdise (ber ehaahtehod fenbndhmEatsliying a

for carrying out the present inventjon will 5 he
QTR I B G i et R eriRb T80 b EEoRPRAGLRENT ©OF
tHE 3w dash+ NatwAdtadn t he drawi ngs are schematics and

the relationship between the thickness and the width

EXGTLANA TN OF (el TERS oORf NYeR&hS cknesses of t he
[6ﬂfw?ntsﬂ.andConductive contact holder

2 Conductive contact
3 Holder member
4 Substrate

4a Hollow portion

4b Screw hole

5 Screw

& Flow path

6a Holder flow path

6b Substrate flow path

21, 22 Needle member

2la, 22a Flange

23 Spring member

23a Tight winding section

23b Coarse winding section

31 First member

32 Second member

33, 34 Holder hole

33a, 34a, 35b Small diameter section
33b, 34b, 35a Large diameter section
33c, 34c Groove

35 Screw hole

41 Insulating layer

100 Semiconductor integrated circuit
101 Connecting electrode

200 Circuit substrate
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the like may be different fromthose actually

nmeasured. 10 Needl ess to say, sone elenents may be

di fferent between figures regarding the dinmensiona

relationship or ratio. [0024] Fig. 1 is a perspective

view showi ng a structure of a conductive contact

hol der according to an enbodi nent of the present
2ginventd@ivodd 9. 2 is a cross sectional view 15 of

r el evant portlons taken along line A-A shown in Fig.
BEST MORE &g FQR|@ﬂ%ﬁ%¥@@SO§ECTHEnéNVEN§ﬁDBf t he

[d§§§vant ch |ve ﬁ% lﬁgﬁ ?hafghomn in Fig.

con s own I'n Flgs lto
e&tbmnﬁdnﬁytﬁsfcaﬁ ¢£ﬁﬁ§[11&g paﬁt eheapeeﬁdnct iMgeaonbaCtiill

unlt 20. t hat tests el ectrical characteristics of a
wﬁr{ drelomiehriar eafereeart teubheadcgampanying

dﬂéﬁfﬂﬁéu‘“hété(%ﬂét(&ﬂa GPLRin EUEFQeECh%RQtE Rduehi ¥Re

contact holder 1 contains a p ura con uctlve
rejedtiagtsh e theltweemnene BhﬂGKDESSIBndlthﬂnth&hteﬁt

a semc uct .inte rated 25.cir UIt
o B i T80 § B e hiGRaFEs2ronsarntngTenent?? an
tHeol 1 Ond n@ﬁle@@rdb@ﬁeﬂeﬁ@eﬁtfmctﬁbt‘séCh@taanly tBgsured.
conducti ve contact holder 1. The conductive contact

NeRdl lrTs 1£9 e Udeiomy pbrEeRtRefBYr bs dhifetsntabrévERE
ff&ﬂf@@tfcé?f ﬂﬁ@cﬁﬁezdgﬁé£§§8ﬁﬁ§'leleén@hEg ggofatio.

pattern atest o ., a semcon
(0GR 4EPrat ediigi ruis;a padspeshbsbrauew4shbaungsafbxedcture
ol der nenber as to surround the hol der.

of e I e TR AG R LOLPEE SCEREHeRdnEpyan Papgdiment

oﬁﬁ%ﬁbtéké§§ﬁtalﬁ@@&@@@ﬂUCtPﬁg'ngeggahe@rgsscb%%%hbnaq view
EU|d|ng menber is provided on an outer periphery of a
o skifdale 2o L1 ¢ies contiget pYengontact Ahél gbpwhn (R gig. 1,

ard #0§. pﬁeV§”£'Qﬂoggséé&gﬂéha§e¥Eébmﬁ% of LR cvant

sem conductor Tintegrate rcuit ilea circul
PQﬂﬂmﬁﬁiﬂEﬁk€m|Mﬂ®mQ hidet BSB shpeni tini Fipr.ovi.ded on a
tonlsurface of th condugtlve contact holder 1
C? to 3

%ft 9@?%?%%6?%fd3 own in Figs.

constltutes at least a part of a conductive contact unit
that tests electrical characteristics of a semiconductor
integrated circuit such as an integrated circuit (IC) chip.
Further, the conductive contact holder 1 contains a
plurality of conductive contacts 2 that connect a test
circuit with a test object, i.e. a semiconductor integrated
circuit, so as to transmit and receive signals.

[0025] The following describes a specific structure of
the conductive contact holder 1. The conductive contact
holder 1 includes: a holder member 3 that contains the
conductive contacts 2 corresponding to a wiring pattern on
a test object, i.e., a semiconductor integrated circuit;
and a substrate 4 that is fixed to the holder member 3 so
as to surround the holder member 3. When the conductive

contact holder 1 is used to test a semiconductor integrated
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conductive contact unit of a socket type is
constituted. [0026] As shown in Figs. 2 and 3, the
hol der nmenber 3 includes a stack of a first nmenber 31
positioned on the top 10 surface side, and a second
menber 32 positioned on the bottom surface side. On
the first nmenber 31 and the second nenber 32 are

ciespect i yehyidongedenpral isupkekiakghehdar oﬁ@b@sp%§l hery
and 34 for contalnlng t he conductive contacts 2. ﬁ
e

ket PP tHerhardepfhohesceBdurgizg Fﬁaﬁa§6nh@ﬁdewhé ﬂ?lg
1 sape, conduct i Ve C s 4L.Qr o _have axis
§0|ncﬁ%€ mf%h ggcgg Eioaa hggﬁngQOhhggeﬁ% Sem’cgf&%Ctor
1mﬁegrdtmﬁedlatupbsiWhmms determuied sabcaiditey inelading a
e .sem conductor integrated

irin attern on t
t%%?l?ﬁ%cgiﬁoﬁ%]pE88hg8? PRe2hBPEFPThSPES 2SS id e i s
céddnedi vé donfc-8t REPaLrhe! gFihaving angla"%%%ﬁe, a

varyi ng al ong a penetration dlrectlon t her eof
capeskival fyntegthunttt hf hokdekeholtepe 33 iconisudéntad.

[éﬁﬁ%i deﬁEtgﬁ agcgbogl 3a EaV| g5 anﬁ%%ﬁﬁbﬁﬁﬁgepePber 3

top-end surface gndtct

1nn&hde$aﬁgetdthn6feé segstomeﬁgarhaul@@satdb@@@t%& the top
lt#a?er 25 than that of the snmall di ameter section 33a.
e Dtfer 2REnd, segeRdorerherhéRdep shéiesesyon the

béiﬁ%#d@@rfaé@agkdg'an@ﬁeﬁh S%SE'?nm%ﬁﬁeqa%&n%nﬁpthe second

openi ng on a | ower-end sur ace 0 conductive
m@mﬁﬁ%c32h@tﬁere&peahdvalyanEmddaﬁquaﬁ aamb&mnofS&blder

(F% aag&a tﬁr Iar r t han %Eat of snal
P et eroiec §4SO ﬁénﬁ8ﬁd ehgpgg lgﬁdc§ﬁtﬁ§@§ 2.
Eaﬂapﬁétd@fetnknﬁdldéﬁohdaég 80 thea stur webyr e o@f atike the

conductive contacts 2, in which the hol der holes 33
53Ry 2N dar bl ¥Bnfarhedt 3015[éengdcﬁOahp6Weﬁxeﬁdllnes

cé&ﬂéfﬁé§&&tﬁhgaghréEhggnbe&h 1,28 erahgqese%§ %%r %%eare
of the second nenb are torne grooves 33cC

fageed relspeesivedys ﬁatﬁrginéd theogdiageso 33@1aﬁ®934c

oAl Eo Y WRAE A o N Bn¥SEELERY nEUB AN A s ¢

[0027] Each of the holder holes 33 and 34 is formed of a
stepped hole, having a diameter varying along a penetration
direction thereof. Specifically, each of the holder holes
33 includes a small diameter section 33a having an opening
on a top-end surface of the conductive contact holder 1,
and a large diameter section 33b having a diameter larger
than that of the small diameter section 33a. On the other
hand, each of the holder holes 34 includes a small diameter
section 34a having an opening on a lower-end surface of the
conductive contact holder 1, and a large diameter section
34b having a diameter larger than that of the small
diameter section 34a. The holder holes 33 and 34 have
shapes determined according to the structure of the
conductive contacts 2, in which the holder holes 33 and 34

are contained.
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5 direction, and the both grooves constitute a hol der
flow path 6a that allows gas flowto and fromthe
outside. In Fig. 2, the holder flow path 6a has a

| ateral width being I|arge éfough conpared with the

di aneter of the conductive contacts 2, and is forned
to be communicated with the all 10 hol der holes 33 and

[ diel d igh thel hobdesnaesherade dhechsi zerandmshape ofi and
the holder flow path 6a are not limted to those

a shwmench Swelfa¢guebsthangegesdgherhakgés san Bermpdde

T her 7 bt e 45 [ 0655, Y757 hot 56 idivar 5 Ragrng"s
33dmam®d%k:dﬁserspmﬂetsicmttunealeefonnad Wubh aad-down)

insulatin teri such as a h| hly insulatin
T i B 2SO 3 U T P

pat186a aVot UNE1 6RPabh 8 91oﬁo%ahHHnQrBﬂn@h%d%ut%&de In
t housands of the conductive contacts 2. 20 [0030] I'n

FJF':TgSZ 2tla¢1d1<31d@arflgw pathcbadhasi waela@ﬁuradt widzhi being

L4188 JhUeILahon DEeslouRbER 2 5 haldRCeive

carptd @t 2, ZaI&ﬂelﬁCf@ﬁﬂnéM gonbai ﬁeﬁmahf_i@alt@dt Re3® the all
hol der holes 33 and_ 34 in the conductive contact

hlstzferhale2s3f 0oad] 34heddbitr Ahe BoRdsThIGHDSET engt Ahe
sfﬁﬁiéhHQQﬁAbéYQf gnd hélﬁ@gefQEwapggﬁd%%t 2y ac) E%Eeﬁﬁﬂlted

having a small thermal expansion coef ficient .
tcs uttirsweat@mﬂm nchutles &itiokkew apdr tieengno dwamgbst h:en be
he  conducti v

naift ST CRanBreco PRI HBPAP T ek BRHeREn 236 e gbiect

osusth&s f@w@@r@r koval (r), sem conductor, ceramc, or
| ass may be used. On surfaces of the substrate 4 1s
%%% i ded B¢ i ped FPKeNPREAF afi RGVERYelthgl abpiye-descr ibed

st RN OLL e LoYRtSh UR2, L EDESS (P KRRIEL
higkkpmmenbat specsynthetye abeit B@temiadonmetfarshtes,5Che
héﬂégfnggﬁggf ;hgaghICkn?EﬁeoEa£agle of containing hundreds
or thousands of the conductive contacts 2.

{00301 In Figs. 2 and 3, part of the conductive contacts
2 is omitted for illustrating the structure of the holder
holes 33 and 34. Needless to say, the conductive contacts
2 are actually contained also in these holder heoles 33 and
34 in the conductive contact holder 1.

[0031] The substrate 4 has high strength and durability,
and is made of a conductive material having a small thermal
expansion coefficient. The substrate 4 includes a hollow
portion to which the holder member 3 can be fitted. For
the conductive material, for example, low-thermal expansion
metal, such as invar or koval®, semiconductor, ceramic, or

glass may be used. On surfaces of the substrate 4 is

provided a film-like insulating layer 41. The insulating

layer 41 has a thickness (film thickness) of several tens
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insulating layer 41 is made to about one tenth the

t hi ckness (the thickness of about 0.3 miIlineter to
0.5 5 mllimeter is required for processing) of an
insulating |ayer fornmed by lilnjection nol ding or
insert nolding as in related art. As a result,
according to the present enbodinent, the insulating

td aysrecan Hhaueraid Wb@kﬂﬁé.%oméf@:!s?rs%@é&‘f&ﬂétll f 8Bout 30
insulating layer formed by a 10 rel ated-art nethod.

nitHipgie ifien Fortl iyl cordeterve cBneathickokder sfhakieng
. ne. t h,1 hj ckness t he thod_ according to
gl ST, PO ThAREaG BY ) ePGrEaaR teRE R b The

troaridieds vetnateii eknées vbngabsud 0RBNubodymetertbe 0.5
substrate can have a_ through thickness that is 0.6 15
ML s fRerl § o a9W 7o d | TREt BFOGREaEBY) t RAn2R ERPBLGHRINT
Ly¥C kiR d AgTelh RycE on T /L 8hefaabt TRLDRE. nlASng! U8 in
conductive contac ol der can have a greater streﬁgt
relfded agondust i veresnt bct abobdéingntbutdhrgparsent

nsul at i lLayer formed by the rel ajed-art t hod. 20
e%?ﬁé%ﬁgagpp]E%e%%ﬁ%fﬁgﬁn%oi?Y?BnganB?H@ ﬁoFggFﬂﬁﬁﬁﬁer
swhlland i stst réf ead {8babhtPASI 1h9BRS FBrRkd: bd) sare

formed screw holes such that their axes coincide with
redadipdiaiedr e t heTlhesh weabeforaingassafblsdveBgontact

in t W, he hol de
PR WSS IS e DR IER R ol BB e thos
adgoetiing 0083jhe rpee sent eempodinontoéntihe subatkedtarsd

nl%%#%%i%§§ to a thgou%h-thickn ss direction thereof are
§ d “EUESHIHE HT ouWrpaEhiasbS EREE RPe RSt Palé PabPRY ©f
titd dausgifacescawindfe sopdustipMeraonkaetshehder ;1 wi th

the holder flow 30 path 6a théerebetween, in the
gl eonduetivel Evntact 9r ek der thanThe thubsyhat e

ol MR e S, 1 PEL IS H L Bathofe cOnRIL WS
cide bt strapeof thbedstbstnahevél awgpather6Bti2ngth than
a conductive contact holder including an insulating layer
formed by the related-art method.

[0032] At predetermined positions of the holder member 3
and the substrate 4 (eight positions in Fig. 1) are formed
screw holes such that their axes coincide with each other
when the both members are assembled. By screwing screws 5
in the screw holes, the holder member 3 and the substrate 4
are fastened and fixed.

[0033] In a center portion of the substrate 4 relative
to a through-thickness direction thereof are formed
substrate flow paths 6b that penetrate facing side surfaces
of the conductive contact holder 1 with the holder flow
path 6a therebetween, in the assembled conductive contact
holder 1. The substrate flow paths 6b and the holder flow
path 6a constitute a flow path 6. As in the holder flow

path 6a, the size and shape of the substrate flow paths 6b
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are not limted to those shown in the figures, and
desi gn changes can be nmade suitably dependi ng on the
conditions for testing a test object or other
factors. [0034] The flow pat## 6 is fornmed so that gas
(air) 5 inside the conductive contact hol der 1,
specifically gas (air) around the conductive contacts

arZ rict al imovesh teo ftigvset Shbhe Qﬂtﬁhgefbguﬂeglaﬁhdoﬁesign
%ﬁ&}lcatlon of pressure from the outside. By formng
Chatd sy Gf'hath Wrde heuhiably ofepardingt ehdehescanbomedns

£dr0 ddaw :aeﬂé@&iSg%éetqﬁkcékﬂgfgﬁéc%8r99““ the heat

generated in and around the conductive “contacts 2 due
[GB4]ar ge Hhe rElnw fpawhng der fognefiosoexaapl gas qaEkent
. testi of a high-frequency cjrcuit. Further, wth
TR gh- t enperyt VA ??%ﬁ?%b $ﬂi6thé'fFBﬁFbgﬂﬁaélVréﬁﬁ

(dihg OEideshdi HhdeaPLrat Y6/t EBYLT ONTRBOL 4€88,R8 to flow
qui ckly 15(§éepared in and around the conductive

L ditacutrivldreroy & delasi ghrt appéiaabiensofepsesentingrom

tHPQ3Rs 5 suhst .4 _having.the apove-degscri bed

strucfﬁ§%§haggfﬁééﬁﬁh%?ig%éfg%OVnB?gsiEg Eﬁ% gtFehyPR the

ouwfsidene < adunted et €ontewt ihpl grablingndoahBOcRly cool
fun for 20 shielding electronaagetic waves. This

.
dqwﬁg?#gﬁﬁﬁﬂﬂﬂﬁﬁ%FaEﬁ%c%Toﬂ%@né??%ﬂ ves eppduetdvand
cdmd@atLd Wheh @ 18t §LtEh£ALn 81 81 §H?Saﬁ§i£?¥gggg Eﬁgmple,

conductive contact 2° and externa ransim
CUg|rEdtt dregnidtd o hevdsidhofiregeanbyngitbeivt heFurther, with

.CAN ' ANt act s Because,_ea of.25 the
hl%g%g[ﬁe% cont act's él?‘"él%? hag?i \SF‘BI Elg‘szaFBr 6t hgom the
oudigisier,atrel gh - tadnimst a NOr € NANGPEr OQELHE E&n POE et ak1of

the substrate 4 due to the electrical charges %iven
PIARSHhShe ™ Wt cloe ageRdvct ave owpRbacheholder 1 for

hiRei-eRii@lrdi ke stably copiptained at 0. For the

substrate 4 to fully exhibit Such 30 functions for
(093] di nFhehes W sictatoraiea v tngaves aboterdestabbyd

R R vl ufs SO Eohel vkt ek TRReteELetrpath of
the conductive contact holder 1, and also a function for
shielding electromagnetic waves. This function brevents
electromagnetic 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 4, almost no change occurs in potential of the
substrate 4 due to the electrical charges given from the
conductive contacts 2, allowing the potential to be stably
maintained at 0. For the substrate 4 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 4

have a volume resistivity of 1 puQ-cm to 100 pQ-cm.
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have a volune resistivity of 1 pf2cmto 100 pn cm 13

[0036] Fig. 4 is a schematic of a specific structure

of the conduct contacts 2 contained in the conductive

contact holder 1. Fig. S id3a schematic of the

conductive contact holder 1 being used for testing,

i.e., a conductive contact 5 2 being in contact with a
{oredet er ped £l got4 oglenede@el- 06 Lh8pEONEUEt k¥Bucture of

contacts 2 shown in Figs. 4 and 5 |ncFudes: a needl e
theemsardudt t¢entaohes? i pononired Wit hha condectimg contact

I rode 10 sem conduct or _int.ear ated
n R T e e R COh b sbPAREE R egppact

holle: v sl ke iaid ached; fer neestt engenbee . 22at hbahdaemesei Bontact
ontact. wth an electrode 201 on a circuit substrate
HhAUGFMY-2CE dith ci retpdetapminedppriRgtrefBer Bgch of

tHalodfu k¥ Oyl degh PeLveen sﬂ@@nnfﬁdb§?§?”§eﬁﬁd2% Qggé%%es:

and extends and contracts to connect the tw nee
a meEvsbres dmipand 2P, tiEathcemes ofnt hentbchewdke penbenscting

21 .and. 22 and th pring nenber 23 that . constitute. .
R CIMR oL et R eSS eRdne  Phe 1BEREE akpfs circuit
140 nehenVigie t hiem SESHhERNEYET DRt&gkggeat edrelieuilbolQ@

I s attached, each spring nenber 23 is expanded and
atdgithett et 1eedlei perbebn2al Bhgtt APBeaxils FPpgact with an

e 1 SYe ZPofU(?:hié’”é{‘Ecﬁ{‘f? %&BQEEa‘c«% gﬁoaRB'cilﬁﬁiB?; %ag'?est
connecting electrode on the sem conductor integrate
cigiocuit 400.a $PO0BT§ Eembeonf28héhatedkepmertedesl Bethaen

a ti d havin pl ur.al jt f nails protruding in a
e el mOR T e by tnest: §ndupRheBdchoBts rapetatts to
cdigedie teabelo 28241 §anes864Eeby hahdothe spheriseadl of the
connecting el ectrode 101. On the other hand, on a

n EPRFIFT § hel need| €2 neRBebne1sPEingr aeinbed &3f Ithmde
AR L SOPc e cOOh AL MLOCANLENE o pLOE TG, e
assteppote porfham, the esemanondtetbacenbeywaerd ke Hearige 100
130, dianeter seetign, 33b and the,gmall dianeter seotion
contracted in a direction along this axis line, thereby
cushioning the impact to be applied to each connecting
electrode on the semiconductor integrated circuit 100.
[0037] Each of the needle members 21 has a tip end
having a plurality of nails protruding in a direction
pointed by the tip. With such a shape, the needle member
21 can securely hold the spherical connecting electrode 101.
On the other hand, on a base end of the needle member 21 is
provided a flange 2la that comes in contact with an end of
the spring member 23. The flange 2la comes in contact with
a stepped portion, i.e., an interface between the large

diameter section 33b and the small diameter section 33a, of

the holder hole 33 in the first member 31, thereby serving

to retain the conductive contact 2 inside the holder member
3.
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the holder hole 33 in the first nmenber 31, thereby
serving to retain the conductive contact 2 inside the
hol der nenber 3. 14 [0038] Each of the needle
menbers 22 has a tip end tha# cones in contact with
the el ectrode 201 formed on the circuit substrate
200. The needl e nenber 22 can be noved in the axial

[aIeRcti o e 40 e PRI REMIBOFs COPLRAETLORIB end that
behavi or of the spring nenber 23. Further, the heedle

comghem 22rtsal gedth nthen electrode 20t efoiwaddar tbe
the ..elasti.c for f the spring nme r_2 and
Cﬁﬁéﬁﬁ;tséhﬁ%fa%%ﬁﬁggt Wf?% %e%?%dngggrogztﬁgncPFcﬁPFed
irsubsd radiea PO médthi o deslueedreonéashnseshshafCeonOraction
the needl e nenber 22 is 10 provided a flange 22a that
bedseleh P lditaciPidah Berbehped- pbRE¥EBAL.| Lhe nggdle

mdnB & fACe Daf ihe,) arge g'f qeL 8¢ eé‘égbinoaué“b. a“&g
the smal |l di aneter section % a, of tﬁe ol der hoPe 2
eligsttie Swoond freribersB2ing heerebyr s2Byi agdt broughéi danto
t he conducti ve contact .2 insjde the hol der nber 3. .
a0 i SFaeTEoes PRt REnbrcuss RUBSETREE, 200 with
a Wetlidi SactdOn 238 198610 phetneekedmMiennet 22 is
and a coarse w nding section 23b close to the needle

Prasfsted 2 figqede 124t the hdremesedni oankagthysd thn aesd epped
t_cones. in n .t h a a

péﬁéﬁ%@'&fﬁ%ihgﬁge%??%%f%%% Régga%haﬁggngg?ﬁgtgggﬁggefn

sauntact3 4 tdnd hehé | smgel 2@hamdher peedliennBaber 8f2the

nd 2 d e. spring nmenber 23 are__conpected with
hliin fh% %@ W ndhngSForRe BPUPRE dpri hgSsRLYpperving to
r St deri g, cHabyt Dot heoh 0940] 2 ThRs¢aRduskl V8167t dktder 3.
2 are roughly classified 25 into three groups

[HETDY di nFadh the Eypesproingi pgresrssdgphieedat ¢ ighe winding
oSoEl SO OT A T AELELLEY, Lol 25PoSLl) S e
wimtiong concluicin ve3lsont ase stHorthsi geabiesacibatr 22. The
tight winding section 23a has an end that comes in contact
with the flange 2la, and the coarse winding section 23b has
an end that comes in contact with the flange 22a. The
needle members 21 and 22 and the spring member 23 are
connected with each other by winding force of the spring or
by soldering, or by both.

[0040] The conductive contacts 2 are roughly classified
into three groups according to the types of singles
supplied to the semiconductor integrated circuit 100.
Specifically, the conductive contacts 2 are roughly
classified into: conductive contacts for signal-use that
input and output electrical signals to and from the
semiconductor integrated circuit 100; conductive contacts
for grounding-use that supply ground potential to the
semiconductor integrated circuit 100; and conductive

contacts for power supply that supply electric power to the
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i nput and out put electrical signals to and fromthe 30
sem conductor integrated circuit 100; conductive
contacts for groundi ng-use that supply ground
potential to the sem condudtor integrated circuit

100; and conductive contacts for power supply that
supply electric power to the 15 sem conductor

sl EHAED L1 rncéjééccor g{]{é@f‘ﬁp{ ggent Ine@%db@%nt

Wring patterns a e types of t
emhmdmmﬂnnmawmrﬂngnpaﬁtern$h@c@@ﬂdUﬂ@lVG tbat agpehobdethe
are not IgPortaq% and thus there.is no

Coﬁda‘}qtflﬁ’ T e ct? ohRe of PR REC Ll uE‘PPE@Cg fi?%\é?% !

aﬁékﬁﬁﬁﬁiﬁﬁbﬁﬁﬁhtt&w@stthefﬁéQéelsths £684dusbi ¥€arify the
contacts of all types are collectively referred to as

disdondtictdnge Q:If)rﬁla%t@OIZdUCEDEalﬂTOHﬁ@Ctél Bomaﬁgd on the

R e T MavT g TRACABGUL: G07HAGEF | Bagarl Eypes are

calt retet iireel y |1e £ dwer$d eSends ewb@ﬂdﬂemvet henhabder 2"
nmenber 3 and the substrate 4 are forned at separate

[G¥ i ng Throcdskawbed ofesasikendl §. PREBAFeESTt 0 say,
mdrigr d O Ny Qr@&ﬁéé§§19£ &Bﬁtgekdﬁglasgbﬁgv%gn@hgh%bove-

substrate 4 are ormed 1 n any ord
dé&ﬁmabedmptxnétgﬁe 6- Int bhé- Breshetfemboﬂﬂmgnt the holder

B £ SRR A Th R SO 08 SEBR e cormin

piddSdseemefor 3laofehbeyhol deedMeBReto3saghowheg farming
cross section taken along the sane plane as in FI% 2
are

PYRRTERDONEI FRE to tder 2@e@be§s3séeﬂ| 6het akeFtaRSRy
péffgkﬁgﬁ\§QQ¥legr§ég 1). The first nmenber 31 shown

in Fig. 6-1 includes: the holder holes 33 each having
(A0 smal IRefameirg SecFiga.38alahd 6hé taegéodﬂammng

33b 33 h|
A 2 el PRt ot poaneC ROl Fempdd. B! wia.

6+ NS ad | Sich M el & a:!:fb){eEéfrﬁhﬁgp@&tbbﬁﬁkbﬁgth@f ¥ st member
3£Zé%${£gr§% ég§g§g$ggruginghggiﬁg aetigggogeggighlgglen
along the same plane as in Fig. 2 (corresponding to the
cross section taken along line A-A shown in Fig. 1). The
first member 31 shown in Fig. 6-1 includes: the holder
holes 33 each having the small diameter section 33a and the
large diameter section 33b; the groove 33c¢; and screw holes
35, all formed at predetermined positions on a plate-like
insulating material by etching or blanking, or by
performing processing using laser, electron beam, ion beamn,
wire electrical discharge, etc. Each of the screw holes 35
is formed to have a stepped shape, including a large
diameter section 35a in which a screw head of each screw 5
can be inserted, and a small diameter section 35b having a
screw thread (not shown) formed therein with which a screw

portion of the screw 5 is engaged.

[0043] Fig. 6-2 is a schematic of relevant portions of
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wire electrical discharge, etc. Each of the screw
holes 35 is forned to have a stepped shape, including
a large dianmeter section 35a in which a screw head of
each screw S 30 can be insédsted, and a small dianeter
section 35b having a screw thread (not shown) forned
therein with which a screw portion of the screwb5 is

thengagedg [y HO .o 6-hd Shé er%%&%%r?%érﬁhﬁvf‘gt a cross

portions of 16 the second ne der
samdrigera I3, viegwl Vizwedrassa se@$$oaa¢tw®nmcwrameﬂoadlag to

) ST UL e by 38 SORFOT RbC 638 PRENTade: i

6-tzhe rholdess halies 13 @€ biays ng4 aezs&@pﬂsalﬁgSHaﬁeepped
including the small dianeter section 34a and the

Shaaﬂegelrmlaﬁébltr& e tsonl B4dianpger héegtb@ve3eacandl the

polgC n po [ in S
L el Y SR CL IR DERA' O08 DYRRGECTIEL clrfcFormed
att e exaichuoi i nveed qed Bict sn@ hyeprdﬁe59$ﬁgt&d pBrEbEmed in
holger hol eg 33 d 34, and the first nenber 31 is
ébﬁ? ond nenber 32. To this end,
[dUﬁﬂF'(N“TﬁbfgéﬁﬁeﬁfetH@déoh&uéQY@QcéoﬁEaéEErQpék@te
positions on the first menber 31 and the second nember

irmgzeriesd paneilratho der bov hepedbeasdcdbxi antlytheo filat
nelifs POLN 15 JEIDELS JRY R BLLORSCDYLEDSSELI NG es o eng,

posi |on|ng pinTn eac p05| Ironi ng “hol es.
pddigidiihd sh@al s€herathedof int Aevartevant apprbpens tef
the hol der nenber 3 forned at_the process for formng

PG HAYSRD ndtber 1T ahd"$RPEr of bsdndethfofi§FOPRetember 32
t S YL aspondi nghd o H 9. m@mbépstlasaia%@@?hegg FRAREk K3 both

shown in Fig. 6-3,~the groove 3 rirst nmenbe
meguo el e @&o@h%q@a@ by theesttovgdaneabétigifhgepin in

o AP ELRL 3P PRy AVLE LT o hotPat BeRpatigt o
thﬁﬂﬁﬁﬁeéﬁﬁtﬂﬁﬁxklons of the holder member 3 formed at the
process for forming the holder member, and is a cross
sectional view corresponding to Fig. 2. In the holder
member 3 shown in Fig. 6-3, .the groove 33c of the first
member 31 and the groove 34c of the second member 32 face
each other, so as to form the holder flow path 6a used for
gas flow.

[0045] As a cross section of the holder member 3 formed
at the process for forming the holder member, a cross
section being different from the cross section shown in Fig.
6-3, i.e., a cross section corresponding to the cross
section of the relevant portions taken along line B-B shown
in Fig. 1, is obviously the same cross sectional view as
shown in Fig. 3.

[0046] In the present embodiment, the holder member need

not be formed in combination of two substrates. For

example, when the conductive contacts have a shape that can
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25 at the process for form ng the hol der nenber, a
cross section being different fromthe cross section
shown in Fig. 6-3, i.e., a cross section
corresponding to the cross 1%ection of the rel evant
portions taken along |line B-B shown in Fig. 1, is
obvi ously the sane cross sectional view as 30 shown in

: _ \ .
berfg%%tém[egg&ﬁ) th@,bmgdyﬁ%ntese%%@r&owﬁ%@ﬁ@ﬁ er

er need not be forned in conbination o
prsubsteat esheFbo 1l dexamsindge nwirery tilves lomied udte Vieo kdawt dee bes,

ha a shape that ,can 17 b ont ai d in the hol der
thﬁo?fggwi ﬁat% e d e ﬁ:irefff g‘cog‘s Se's,arhte‘lhe% 10 %Cgrlr}re%%r
infaY aitiekude tleha aholsderi mhaligs .abdhe dravepat Inl aethdbevely,

screw holes, all formed in one insulating material as
thpnhppdegbapdbeaniay, Itlardfatd villdek % HIIRE dof more

ber. de a stack of three or nore
plg%b‘h}é@;% rr@)%or% !

["at e-T1 e€%e ers. [0047] The follow ng describes a
[OpAddess fTove fiarldicowgridhelesuhidteate groddspridet Eomibed the

ositions of the plate-like _substrate 4 are for a. .
Y 0Vl el v SRt SR ke SU RN
sub@ tidalleed, and M oS Ay ipb Wi & 44 heo SGRENE Bhe
for fixing the holder nenber 3 are screwed. To form

hol e thalemsg et tdash ba Gird-ade ard eve koW 3o des fhein which
cnRURSLIQIL A 45 Sfti%%%{)%é 9, 81 & | ggem}ggéfﬁ » aPLeSSyre@bd.

ot ier ~appropri at'e processi ng. S a Cross
ToS detrimonadle \HeeEM kb gaakeioral fmngaidietisangcpé@ankc assi b, the

Fig. 2 (correspqondin o the cross section taken
SURG UG e e AHGREIh 59 EE Al RS ahbar i tRECRGT | B Other
apRloidan: 144 éshﬁ.rﬁj]:_fh Smi;g! ep-fibi beingrof9r sEAtiBnkheview

Substrate 4. [0048] ter, the filmlike _
takesuladidnm they eramE plan@ e $ ormebdlidy €ohtphyeshending to

R ash Yol A G e A0Sl 08 e, 1,
sHorimg len holsldvatpoxti@yetq . afil gthé- 2ckswahel@ss4b being
formed in the substrate 4.

[0048] Thereafter, the film~like insulating layer 41 1is
formed by coating the surface of the substrate 4 with an
insulating synthetic resin material or the like {a process
for forming an insulating layer). Fig. 7-2 is a cross
sectional view of the insulating layer 41 formed in the
substrate 4, viewed as the same cross section as in Fig. 7-
1. The process for forming an insulating layer can be
performed by a processing method such as coating, colander,
extrusion, dip, spray, spread, or electrodeposition. The
insulating layer 41 may be made of the same insulating
material as the holder member 3, or of a different
insulating material. 1In the latter case, by forming the
insulating layer 41 with an insulating material serving as
a highly insulating coating material and having a high

adhesive power to an insulating material constituting the
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sectional view of the insulating |layer 41 fornmed in
the substrate 4, viewed as the sanme cross section as
in Fig. 7 25 1. The process for formng an insul ating
| ayer can be perforned by a&8processing nethod such as
coating, colander, extrusion, dip, spray, spread, or
el ectrodeposition. The insulating |ayer 41 may be

hdI‘Ei‘éer %feniﬂ“e% SAMB ) P&éf‘%exﬁ@éfﬂ%a!anéstEQesBBEQ%te 4

3, or of adifferent 30 insulating material. In
canhéad a?tat}erd dasesadly dioner ngotheseq:nsallatl n@hhayencatases
W th,an .insul ati ter serving.as .a high :
e, A A | TR dpe o RBGi A 58nPEHIPYE nion
1ﬁgﬂkﬁﬂﬂ5h{§ﬁ&ﬁeﬁ@h@§ insulating material constituting
the 18 hol der nmenber 3, the hol der nenber 3 and the
(WA r at The s brt ingebayer edthmayhbr ABrBedebyr ebpmical

vl ddEsereen, [0 RiesLYe0es g TRISREhipeD: ocper
pﬂ%ﬁﬁﬁ%;ﬁ@eszﬁmmdaglggur?%ﬁr 4ﬂhaaynbﬁg?gfrﬁdlbyertf§ may
b TbtG 13 Gebs STy FRTRORSa S Fhbt ABT ey fhd nslich: ity

al@¥&fe 41 may be an insulating filmformed as an oxi de
filmsuch as alumte. 10 [0050] Thereafter, the
[Qﬂﬂﬁ&rzﬂeﬂh¢tﬁ@%@@h:thtssﬂbﬁﬁﬁéteaﬁégwdpﬁﬁ@ ébntigr formed

q£<%qﬂ% Q€e§u§§££ Ssh%st&?%%tﬁa%% %%etc

I TEec |on or ogonal 0 th
péﬁHKMQﬁEttmékﬂﬁﬁstﬂatécﬂl@ﬁ thateettibingor&hiogomal to the
schematic. of the substrate 4 in which . the substrat

CHIQHE hat i SN ees 181 FBF kAN FBeEeBloss Fddct ifondl dvisghematic

o I e ds @Ss ¢ Per Sae; G QRS chSeRkl ANLA% rlaf Fifd.owd path 6b is
(corresponding to the cross section taken along B-B

f e, |hSFagch§=s pe0sipnIheviek @wewgdd@@rtuh@ew@e Cross
s{421 00 pLogese lof, TLALNg LARIAL A%, TRIbe UL NGy

Separa ormned
tak@hv&ﬁm@¢ R-OBMERGwWAr 06€5$§S as . the
[0051] The following describes a fixing process for
fixing the holder member 3 and the substrate 4 that are
separately formed at individual forming processes as the
above. At the fixing process, the holder member 3 is
fitted to the hollow portion 4a of the substrate 4, and the
screws 5 are screwed in the screw holes 4b and 35 having
axis lines coincide with each other. Accordingly, the
holder member 3 is fastened and fixed to the substrate 4,
so that the conductive contact holder 1 as shown in Figs. 1
to 3 is completed. Preferably, positioning holes are made
in advance on the holder member 3 and the substrate 4 to
penetrate the both members coaxially, so that the both
members may be aligned by inserting a predetermined
positioning pin in each of the positioning holes. In this
way, the holder member 3 and the substrate 4 can be

assembled more accurately.
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above. At the fixing process, the holder nmenber 3 is
fitted to the holl ow portion 4a of the substrate 4,

and the screws 5 are screwed in the screw hol es 4b
and 35 having axis lines cd9cide with each other.

Accordingly, the 25 holder menber 3 is fastened and

fixed to the substrate 4, so that the conductive

[ o act e ﬂecg%jfﬁcﬁ‘oa\@séf-‘iﬁégsth FiQiﬁ | Brocess. in
conpl et ed. Pré%er , positioning holes afe nade in
whachhande droitder hodgdeer nenied B8hansubberstubstr are 4iked

enetrate the both nbers coaxjally, so.tha he both
OA;Ylﬁﬁﬁhﬂ%@%ﬁﬁfﬁﬁ?”ﬁﬁggnegnb?gght%??fn@nalBFgagképﬁined
adiRs oMY K Nudd egshe 0% the Besht meRbBEshol 8. this case,

this way, the holder nmenber 3 and the substrate 4 can
thse addwsaiiin atbove akreliadety. begndpggssprfrees of the

f ' escri e fxi 0CEess | [
o] GEMIE Cent A diEncae SELERIIBAOGRCS LPackliBell She
iniddfdde sErevs ot magidetrsoaftap aBsuhbiiyng For example,
adhesive may be used to fix the both nenbers. In_this

b dslel 1iq 1 RBREYVR2ARY BEN&FPFFelTt 8 HY¥ARGACFYLate-based

(THEA00S Mnddieye PPLNABMAEE riFACRIKBRKEenOfhEl hiadid M
a space along the 1interface of the both nenbers after

meggwenh yand-orhexsnps eratby 4f 5bl aagtan fépdx phigaspdce
adhesive or a cyanpacryl ate-based i.nst ant ) ,adhesi ve

R N N R R TR M T g Sk

cdrhe: stibsin@t €hd 861asrt fefibklk Bhesspage abliherehetasgeni from

a synthetic resin material or the |ike constitutin% o
SRR Yt ViR nbRie B FRestpraBry tPrévdReéd Iesemthan S0°C)

r%%?x?‘?é&%@?@f‘dé’?gﬂogh?o??'ﬁﬁ%ﬁ:ﬁ\%‘ir %xg%ts il8s$ ¢ han

equi ring consideration tor thermal expansion of
symeghdbisymehist i erreBenlaoket.he |i ke. [0053] According

1§63 RO IR oL ot DE PLEBSIL VBN 30 3 LNt
invehties, 4onstRgd WwbthmaRuifAsthatingg amicerdltivge contact
holder includes: forming, with an insulating material, a
holder member that holds a plurality of conductive
contacts; forming, with a conductive material, a substrate
having a hollow portion to which the holder member can be
fitted; and fitting and fixing the holder member formed at
the forming the holder member to the hollow portion
provided in the substrate formed at the forming the
substrate. With this method, the conductive contact holder
is realized in a thin figure with its strength maintained,
achieving reduction in production time and cost.

[0054] According to the present embodiment, the
conductive contact holder is manufactured by fixing the
holder member and the substrate that are separately
manufactured. This reduces the producticn time compared
with a conductive contact holder formed as an integral unit,

thereby enabling fast production and delivery of the
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hol der nenber that holds a plurality of conductive 20
contacts; formng, with a conductive nmaterial, a
substrate having a hollow portion to which the hol der
menber can be fitted; and £0tting and fixing the
hol der nmenber formed at the form ng the hol der nenber
to the hollow portion provided in the substrate forned

pr@%u%ﬁ% formng the 25 substrate. Wth this method, the
conducti ve contact holder is realized in a thin

{ofbisgur e WiRdTdrdEirsy rendtie nai s a beepbodthnerzi ngonnecting
reduction in production ti and cost., [ 0054

SR AE A d e L e gEh 4 hbe ve

subRHagle Neldamd shidmiul asdmsed byef Exbagnkheand0fitted to

hol der menber and the substrate that are separatel¥
eagdngftdetuneidh Biseweducksis hinpredaesi bhet sheength of the

Q it d ' t c fo
S SUPIELat! S SP LA 0001 PEL POLABEALELIRAISS o
thNdG dedws ernd aftdthel 20ingr olectsnnp0056h Adthr dheghodder

the present enbodi nent, connecting, screw

. hol
meRRRA ded YR e sIBRE rla%Jel}taﬁanFﬁe1%859?&%@53&%%@ the
sdiJ&h FBIRET 2 AL enbast 920y andnbhbhedyt @epeath vat her

W th screws. This increases the Strength of the screw
atttedaknt e byet achmext ngft hbeckanphag capacity of

cre and.stabilizing the_conn [ i, th t
gTetr ot SR nefhESpbAERaRnEERR RN Bridbil o, o
pRBERUS € tEndSEE EVe t Boradstaneliet easit! indanmiged ly holder

repetitive 10 attachnent and detachnent of the screws.
meTYERG | MAGE Rt R ol S hat hresBAf cEdBddPREN D3I & to

oRELOY dey % £0AdUSLE VR, 08t a6k chokdpkdkhalerindlaiden

r ~menber made of an insulating material and
phava hgta oploeadlicyiveé hohtecthol @d thhao thespekst iofelgpch of
CBSTABLTR e LR ELFEY, PSRN VR COINAGIR o Hlpperate
ndd@e the putShdectaveuhsteatial and having a hollow portion
to which the holder member is fitted, on which substrate
the holder member fitted to the hollow portion is fixed;
and a film-like insulating layer formed on a surface of the
substrate. Inside the conductive contact holder, a flow
path is formed that penetrates the holder member and the
substrate and provides communication with the holder holes
to allow gas flow. With this structure, the conductive
contact holder is realized in a thin figure with its
strength maintained, achieving reduction in production time
and cost.
[0057] According to the present embodiment, the
thickness (film thickness) of the insulating layer formed
in a film is made to about one tenth the thickness of an
insulating layer formed by injection molding, insert
molding, or the like. As a result, when forming conductive

contact holders having the same through thickness, the
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made of a conductive material and having a hol |l ow
portion to which the holder nenber is fitted, on

whi ch substrate the holder nenber fitted to the

hol | ow portion is fixed; 202nd a filmlike insulating
| ayer fornmed on a surface of the substrate. |nside

t he conductive contact holder, a flow path is forned

cJJ%PprOVI §%§§1£fesgpbgﬁﬁ ?Ee#ﬁﬁﬁdbbgg o%“Q%kr%h%strate

es conmuni cati o e hol hol es
cal llewgas thooknd¥s hgthasest khahutbatt ke @Oﬂ@d@h@d&dﬂi
ed in athin f|

nGARERgtn vl R GFREES  SERVESNGYr BRGo Yo Btairigh £11m

tHider ANdAEOSEA1 1§D/ ] 2 AeeBidpAght @ntfte aer%?o%mgas flow for
enbodi nent, the thickness (filmthickness) of the

combkiiatdeid | Byercepdwetivgocprtactisl @ans heacf@rtmdabout

r(gfyaegw@ih dhe i {;' Cgﬂgﬁlgé &n h@gg[f%tatn e fggga g_"g%gls

nj écti on
candesti te abebaforhbbgeeohdutihigva smrittaaioﬂmJ d@rrfgth for
havi n $ the sanme through thickness, the 21 conductive

CoRt 2t Jaﬁlgs%?@u‘ﬂal%ng FRENCBBEAVCE Ve Safttsattdate frsily
ga@é/lea@etmg{mﬁé gheaher £ pan tthtar%fe S A dnling

met hod by a thickness reduced by making the |nsulat|ng
tésthmat hidinen. CWEnendlthylna Plifow patdh-tfhatquedamnssircuit.
e} down .th on ctive contac
138 Lo rhr ndaSeF BBshy valfeRat e, SRR i Wibainent,
t e gict st eefgph el er shkareaoraiedt Wit aiHeaciod] deirve
having a short total length for containing and

C%‘F@%gh%%eéohau@ﬁﬂeetbéﬁt acF8 e e ddig yurgdhidridie of
tieal; Jue-t vt heofit o of s Lar g g:r%%rerdent A drrlgm]goﬁlc,y high

testing, as in current testl g of hi gh-freque
actucaty. 1s[0058} a Asedewcehbed, badoor diffpdted ey the
h,str is en ured even

th
R P LonABER PV B BB A6t kel Ber Do S i Lhe
t&srihgrortbe durabel wwhofclmbhau@o&@@ﬂd@wrd@mﬁna@on

régg{gggdafgggogggngestlng This enables stable testing
over a long period of time.

[0059] Although the foregoing specifically describes
exemplary 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.

[C060] The embodiment described above assumes that the
conductive contact unit is used to test a semiconductor
integrated circuit. 1In addition, the embodiment is
applicable to a high-density probe unit used to test a
package substrate or wafer level on which a semiconductor
chip is mounted. In this case also, such advantages are

achieved that the holder has high strength and its ceontact
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15 accuracy is nmaintained without being affected by

the di nensional change caused by the atnosphere

during the testing or by change with tine due to

process deformation renmained after the testing. This

enabl es stable testing over a long period of tine. 20

[ 0059] Although the foregoing specifically describes
poSXemphakycarhedi MeNtL oK ARII I Mt QUtddd e Presethange

invention, thé present invention should not be
overntimg-to the enbodi nent. For exanple, the shape of

condycgti.ye Qnt act s i Yy an.e -

(0P8 Loy, Bhe br aBEREIE Ty e f B iy FivSittion
magonduttidee vaenbast erband ifg rotdherhats hapesnotf 00687 r Tied

enmbodi nent descri bed above assunes that the
hegghiucelfe VEsALASt dgHiaN NPT PX dsite ol ke may be made
wiBRThCRRAUGHRhe igH WA £ Iids dpelffiLd oy the patent

enbodi nment is 30 applicable to a high-density probe
clamis.used to test a package substrate or wafer |evel

e Al A A o ges Car b | achi oved that the
[obebder has Wegh rSigeegtdhaskddontconiwent 28n POSptébBrable

accuracy is not deteriorated due to the change_ over
forj ge copgeet]ivas Gof tasifarehtt fiah teprtaine pradenfive
. i . C di
o e SR a e R AT oo ey G thahgoeh oo @
setiieohidke tmay ilve epadecedvdiwauithe scope of technica
i deas specified by the patent clainms. | NDUSTRI AL
APPLI CABI LI TY [ 0062] As described, the present
invention is preferable 10 for a conductive contact
unit that contains conductive contacts used for
current testing of a circuitry such as a
sem conductor integrated circuit.
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23 CLAIMS 1. A nethod for manufacturing a conductive
contact holder, conprising: formng, froman
insulating nmaterial, a holder nmenber 5 for holding a
plurality of conductive contaats; formng, froma
conductive material, a substrate having a holl ow
portion to which the hol der nenber can be fitted; and
fixing the hol der nmenber f @iaesisfromthe insulating

10 material by fitting the substrate into the hollag
pdrt i BrmeeRod HeoXs MBSHFAFEUF SRretl FFBICERYS cORRRT P Lder

Mabpk@king: The nethod for nanufacturing a conductive
contact holder according to claim1, wherein the
fi xi ngEPAEI Rl rols afa dRERL AEL IR EATSTdaE - nBnBetdss frember

t herSHBSHIAL & vgsmas_qrt?w@f Sondilte: iARE kedrbets;

manuf acturing a conducfive contact hol der accordlng

t o cl afaFPinghdixam ar FENARQEHYE iftRIarded BofdPPyratfe
Q%Ehat g ﬁé‘ﬁlév@ SR 88 « BERREI WHd 131 a2Q haabkAtddil be

adhesi Ve. met hod for manufacturing a conductive
cdntaed; h@@der accordlng to any one of clains 1 to 3,

wher ei g, he A% %hﬁs@ﬂ%ﬁefofﬁﬂﬁ"fiohnEthﬁﬁsulatlng

formng ap ur ity o ol der hol es for containing
t reteanalichy Vel tomadhe, spbapeats idlp tigehpdleeportion

h‘%!fe%hgeg %\‘?H&g G0k dsh tﬁ@'ﬁ%ﬁ{duc'ilvjéhﬁa%ﬂ@ﬁ

nmanu uring a conductive contact 30 hol der
according to claim4, wherein the form ng the hol der

meTber o ncl Udgs, fﬁmgu@abghpﬁg fd %n%ualwaeontact

provi dés~ comunication wt hol der hol es forned,
stcdsietroaatbodinga® fdladm 24 weerdite thet Kégingr includes

”%%%E%%EH&'Qﬂean&ﬂﬂﬂP%mh%SrCQH&aeﬁe subsgtrate with screws.

3. The method for manufacturing a conductive contact
holder according to claim 2, wherein the fixing includes
bonding the substrate and the holder member with an

insulating adhesive.

4. The method for manufacturing a conductive contact
holder according to any cne of claims 1 to 3, wherein the
forming the holder member includes forming a plurality of
holder holes for containing the conductive contacts,
respectively, the holder holes penetrating the holder

member.

5. The method for manufacturing a conductive contact
holder according to claim 4, wherein the forming the holder
member includes forming a holder flow path that provides
communication with the holder holes formed, so as to allow

gas flow.
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hol der according to claim5, wherein the formng the
substrate includes formng substrate flow paths that
penetrate different side surfaces of the substrate
with the 5 holder flow path 2ornmed, so as to all ow gas
flow. 7. The nethod for manufacturing a conductive
contact holder according to any one of clains 1 to 3,
wher eiphd lﬂ\%thf)@.r FLAGnd M 24RSLREL 8 Losdmdas d ebatRgran
insulating layer 10 on a surface of the substrate. 8.
Treldft REFordi nAakaf @kd it isng VASEBABUERS Vo THmTathe
h@&@ﬁrﬁ%cqaguugegofmﬂa 7s’ub%§5€é nfm@ da¥Hy R@athe

der - menber i ncl udes form ng plurality of holder
hmr&t@ef i féenent v ide tswerf@@ﬁau@fu e comfapse with the
ESREE! 248k patHe oA dICTad 18T oPENEL) d i iye hol der
nber. 9. ﬁe met hod f'or manufacturing a conductive
contact holder according to claim8, wherein the
ern1 %I%%thgg PQ%@&HnJFEH% gcguggédﬁégfvéqgoﬂtact
holder ow pat h that prOV| ommuni cation wt
hodHéar Relcegrdfiogntd any tdne dfolcaenmhol etd gr.mwihgrstepthe
S : | T f . 1
LRl e SUaHREate CicTies 1B HERG O, Blolating layer
aw@oicﬁunjaag clf akne 9sulygtaragien t he form ng the
substrate includes formng substrate fl ow paths that
penetrate different side surfaces of the substrate
with tTre heltbed fbovwngatfadtomied, ascoadudtoi v [contgas
f.‘rll der 3?3%020 11 FA gfaduc}l\éa e 8n}la&§ hPA %_r Qe
containing an ﬁo din a glurari of “con ive
chmﬂd&ﬁ%mdhher|mpuludﬂg Ennmln@uappturaglzysnﬁyhﬂldew hates

h d hol
LEOE Srftal ! Vel DS SRIAME! (U85 600 AedllidSery the

niad Bieémlhoded plaautngtnglulreall'zloﬂyleofmhrmﬂaeier hol es for
contai ning the conductive contacts, respectively, the
hol der hol es

9. The method for manufacturing a conductive contact

holder according to claim 8, wherein the forming the
holder-member includes forming a holder flow path that
provides communication with the holder holes formed at the

holder-hole forming step, so as to allow gas flow.

10. The method for manufacturing a conductive contact
holder according to claim 9, wherein the forming the
substrate includes forming substrate flow paths that
penetrate different side surfaces of the substrate with the

holder flow path formed, so as to allow gas flow.
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penetrating the hol der nenber; a substrate nmade of a
conductive material and having a 10 hollow portion to
whi ch the hol der nenber can be fitted, on which
substrate the hol der nmenber sgtted to the holl ow
portion is fixed; an insulating |layer fornmed on a
surface of the substrate; and 15 a flow path that

pffet At & RRERvENEhOA demdiRihe Eo?ngonéi‘&ﬁéb%hﬁahgldlng

and provides comuni cation with the holder holes, so
a8 pbuzdlidy @dscprpgwctive cankagsAdberi VP g @nd

h d 0 o v
ng%g]gét%ﬁﬂg){ahléqagnég el al Koom 20cWREREEA I NE1E ehaum e

Strate are fastened wth screws and
t henedst fiodsigrt gownths brther .

a holder member made of an insulating material and
having a plurality of holder holes for containing the
conductive contacts, respectively, the holder holes
penetrating the holder member;

a substrate made of a conductive material and having a
hollow portion to which the holder member can be fitted, on
which substrate the holder member fitted to the hollow
portion is fixed;

an insulating layer formed on a surface of the
substrate; and

a flow path that penetrates both the holder member and
the substrate, and provides communication with the holder

holes, so as to allow gas flow.

12. The conductive contact holder according to claim 11,
wherein the holder member and the substrate are fastened

with screws and thereby fixed to each other.



