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
relates 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 nethod for manufacturing such a conductive
contact hol den BACKGROUND ART [0002] To performcurrent testing of a
predetesmi ned circuitry such as apse@RT®H@NCct or integrated circuit, a 15
conductive contact unit has been used that contains at predeterm ned
positions a plurality of conductive contacts (contact probes)

cor r espondi NQMETHEX FORNEANGEATTERING gC@HMSITIIYEe SONFAVE dOdDER, tA& circuitry.

Such a conductive contacr LEB%DGC@EVHd@ﬁhfhd%oﬁﬁﬂﬁﬁﬁVe cont act hol der forned

20 with an insul ating nenber Tor contarlning e conductive contacts. To
i nprove &he position accuracy of conductive contacts contained in such a.
conductive gcphtact hakder while maintaining the strength of the conductive

cont act
[00601] The present invention relates to a conductive

conduct holder that contains conductive contacts used for
current testing of a circuitry such as a semiconductor

10 integrated circuit, and to a method for manufacturing such
a conductive contact holder.
BACKGROUND ART
[0002] To perform current testing of a predetermined
circuitry such as a semiconductor integrated circuit, a

15 conductive contact unit has been used that contains at
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

20 with an insulating member for containing the conductive
contacts. 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

25 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 Document 1l: Jdapanese Patent No. 3500105
DISCLOSURE OF INVENTION

30 PROBLEM TO BE SOLVED BY THE INVENTION
[0004] 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



hol der itself, a technology is disclosed that forns a 25 hol der nenber,
made of a synthetic resin, as an integral unit with a netal plate

i ncorporated therein (for exanple, see Patent Docunent 1). (0003]Patent
Docunent 1: Japanese Patent No. 3500105 [ SCLOSURE OF | NVENTI ON 30 PROBLEM
TO n2 SCLVED BY THE | NVENTI ON [ 0004] To realize a conductive contact unit
that deals with, for exanple, a circuitry driven at a high frequency, it is
required to makengtlcahducttr vehaonhactobal e emgtat af a evigtkdshott er than t he
total length of a.rel.ated-art conductive .contact nd to ke ductive
cont act hol der °F ?‘h&’\)@et ﬁoréé%‘ft’rrt?lngi kﬁ,m&?knesgr f:oﬂ%?‘gliflﬁ’ge, c8g€%?%g}°%%%r

t echnol ogi es, hbiwevemitad tast drdngt | wsoonattiiho) der osheannot be easily
manuf actur ed wLh,idhscsbrenghimi nhatped - LO0IPLIe dofamee fopguctive
contact hol der "as an r'ntegral uni't" by cast no ai ng, insert no (ﬁng, or

ot her techn®l ogaesgt del engipemadifetttred Wifthr iex astptemgtaboaintoricedeek) i s
requi red befor | et iQn , i 1 t _been carried
out quickly, tﬁgge y inggeg%%ﬂt?ﬁro% ﬁgﬁ\geﬁ%%%lst?gt[%%%%s%ﬁg %l?esent
invention is nadesdnelyiuant oy tdrstt opegoiag,ingedt eeldimgebpecethar provi de a

met hod for ManuEaGidiidgldsd §ONMCHYeoE WY AGteN kg e lRl el SaB&Al Ihed

week) is required before completion. Thus, the production

10 has not been carried out quickly, thereby increasing
production cost.
[0006] The present invention ig made in view of the
foregoing, and has an object to provide a method for
manufacturing a conductive contact holder that is realized

15 in a thin figure with its strength wmaintained, achieving
reduction in production time and cost.
MEANS FOR SOLVING PROBLEM
[0007] According to an aspect of the present invention,
a method is for manufacturing a conductive contact holder.

20 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 holder member formed from the

25 insulating material by fitting the substrate into the
hollow portion of the gubstrate formed from the conductive
material,
[0008] In the method, the fixing may include fastening
the holder member and the substrate with screws.

30 [0009] In the method, the fixing may include bonding the
substrate and the holder member with an insulating adhesive.
[o010] In the method, the forming the holder member may

include forming a plurality of holder holes for containing



15 in a thin figure with its strength maintai ned, achieving reduction in
production tine and cost. MEANS FOR SOLVI NG PROBLEM [ 0007] Accordi ng to an
aspect of the present invention, a nmethod is for manufacturing a conductive
contact holder. 20 The nethod incl udes’ forming, froman insul ating
material, a holder menber for holding a plurality of conductive contacts;
formng, froma conductive material, a substrate having a hollow portion to
whi ch the hoideondsnbéye canmtibetsi t regbecaadely xi Hie tirddRs| Be¥eshenber f or med

fromthe 25 'ﬁ&@a@ghggtl@tﬁrlid@% nggélt.ti ng the substrate into the hollow

portion of ¥he substrate forme romthe conductive material, [0005]1n the
met hod, theldiilng may $hemeddoflastleniffyring Het il deenBerPendaYt he

substrate w r ; n h t ilakkng may i ncl ude
bondi ng t h\é\iﬁsu u?t%r g?%né%% a%%%q%lkdgmneﬂﬁx‘%g 91\?“@% hﬁlzorflidﬁgu?at i % adhesi ve.
[0010] I 6 t heowmiticdtioner¥tdy rhaghekéendicaer RemiRt: FRy 2Fnk? LPdlg'of"OFm ng a
plurality o ag]cghlg)g,r_ holes for containing the conductive contacts,
respectively, the holder holes penetrating the hol der nmenber. [0011]1n the

method, theld®¥ati ng ERethpimfehofente? TREFIPACHIYSTBTFRG Whol der f1ow
path that p{QWfRS forming substrate flow paths that penetrate

different side surfaces of the substrate with the holder
10 flow path formed, so as to allow gas flow.
[0013] In the method, the forming the substrate may
include forming an insulating layer on a surface of the
substrate.
[0014] In the method, the forming the holder-member may
15 include forming a plurality of holder holes for containing
the conductive contacts, respectively, the holder holes
penetrating the holder member.
[0015] In the method, the forming the holder-member may
include forming a holder flow path that provides
20 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
25 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,
30 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



5 comuni cation with the hol der holes fornmed, so as to allow gas fl ow
[0012]In the nmethod, the form ng the substrate may i ncl ude form ng
substrate fl ow paths that penetrate different side surfaces of the
substrate with the holder 10 flow path formed, so as to allow gas flow.
[0013] I n the nethod, the form ng the substrate may include form ng an
insulating layer on a surface of the substrate. (0014]1n the nethod, the
form ng the holusibenrenbesumyrate madé uske of epnbage argpmatakrial zafd hol der

hol es for containi.ng th nductive contacts, re ctivel t he hol der

hol es penetr at ialhagntn%eahg? F ReRb&P T‘bd‘%’%f?‘ntl{‘%ép eﬁoﬁ?a{?%re 8 Aifng t he
hol der - nenber nfadttedc| adewiiothmisngsardc dée hbbiepatdmbelafiprealitdesha0
comuni cati on w h der, hal.es.forned a he hal der:hol e, form ng step,
so as to all owv%éélg'o I %Pg{%fgj %ﬁxgﬂ'e n%tlﬁlgaga{:h%g g@?’mrnaoﬁ%d StbStrate may
i ncl ude form ngowfleser af etlid eubpatase t vatd peftdw gieghdithberearetsiadessur f aces
of the substrat i t a Led, . Il ow gas
flow [0017] Acclgort:gﬁl tﬁgetgg%%%{ ﬂ%&'bégp;elkcfwgg %E%L%He%e’nta ﬁlgn e%‘}tl:a(‘)a%, a

conduct i ve contemuhékaeion wiftr thenalidsmboaes. st disngoaaplaw glist y of
conductive contagfs for inputting and outputting a signal to and froma
circuitry, 30 the conductive contact holder including a hol der nenber nade

of an insul ati nfP%&teri afn d&he FaPANGE W pIcoPERTE YDideRo| ot HIdes for
cont ai ni ng itohe EHRLYCELLY L KO BGESatd aREBEI YEEYendd@1bR! sleFeuOkad

penetrating the hol der
thereby fixed to each other.



4 menber; a. substrate made of a conductive material and having a hol |l ow
portion to which the holder nenber can be fitted, on which substrate the
hol der nenber fitted to the hollow portion is fixed; an insulating |ayer
foamed on a 5 surface of the substraté;, and a flow path that penetrates
both the hol der nenber and the substrate, and provides conmmunication with
the holder holes, so as to allow gas flow, [0018]1n the conductive contact
hol der, tHEERG| O&r THE ANKBEFIANd t he substrate nay be fastened with screws

and t her i,xed each ot her S, EFFECT THE 1 NVENT| ON [ 0019] The
present ﬁ%&éﬁgion @ﬁsbPé§SFBtp%83F8813nn%?ﬂﬁﬁé?o © iUt &%5ﬁ§£&d
conduct i ferceahachchakdat, at Benaathodei Beht8Enohal ot dethdreidieiod or mi ng

step of torgiﬁg the 5 hol der nenber with an insulating material; a
subst r at eCIMATRG &t BRLEPITBERPRY fAENSUBSE FAP et FR R AdRCt i ve materi al ;

and asfixongest ot rf ixikAgahhenbah defnyenbes {01 med. s @s g hol der menber
formng step by fitting the substrate into the hoilom/portlon of the

substratéOFEﬂﬁﬂdsispap t iernébgt Fheestbshf agesveph avednduvitsiver rangenent,
the Cond‘:h%tt!e‘é‘iaﬁ‘?”é at ahel dep, '§té§a{;kzﬁﬁxiﬁ' a‘t%@'l?oi&&tj.rrneenm&:h Its
: 8 reduc Broduct’on

strength mai ntal ne achrevin fon 1n ime and cost.
(0020] Theopmesient: itheehbildrrainsobenabbesing prewilde fHitliSmprdiect i ve cont act

ey Ak DS CEi5 28BS TEREL 0070 MLNe Ao sbagmter sl
el ect®i calt $hgnaubsorand toemiagcktepitryith substiatendataid whish a
CondUCti%%ng%E%&kglch ackxgglggrtgg pgé féed in a thin figure with
its strength maintained, achieving reduction in production
time and cost.
{0020] The present invention alsd enables to provide a
15 conductive contact holder that includes: a holder member
formed with an insulating material and containing 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
20 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
25 thin figure 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
30 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



20 nenber; and a flow path that penetrates the hol der nenber 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 flowto the
outside. Wth this arrangenent, the condtictive contact holder is realized
ina 25 thin figure with its strength naintained, achieving reduction in
production tine and cost. Wth such a conductive contact hol der, the heat
gener at ed bystelvedturieciofy ai woanddcéigendothectoncllds i veccortiact ccam be

qui ckly cool down. .Further, high-tenperature environnment 30 can be
qui ckly pr ep?g[r%eo limr?né:né’fattg‘&ngrfe%@n O%HEIP V& contact hol der for

hi gh- t enper atiiree St)r egs ot.est iiBga BRbEF BESCRLPT] OGN G HRAWNGS, {{0021] [ Fi g.
1] Fig. 1 is at§§%§$ ctive view showing a 6 structure of a conductive
contact hol d&* PG §12R%eAbbai feht Sbewe hen pFeent - i nvention. [Fig.
21 Fig. B is{rLrogs sagtianaks uiewoet Lekevanti pefdd i line
A- A shown in Figa. . 5 ([thFi g. 3] Fi_g? 3is a cr%ss s’gec%n%fé(\eﬁéel%o he

rel evant poMdidn®nsalkaken eAgnbi Aéns- B-BhowpwiniFiGigd.1[Fig. 4] Fig. 4 is
~a schemati c @f; Lonductyycontagts . c ' i Dt uctive contact hol der.
[Fig. 5] Fi g[.q;flgc'i sqa s% érrgllt fcttg of gfqhgﬁ%gg u‘gfi%gn%%ér}?a%?ntl%tﬁsol der being
used for testam@gined gn &ht] cBhgucbitei scatschematder of hol der hol es, screw
hol es and a gt.0ove.all..forped in a first.menper- at a, process for formng a
hol der rrenbe[%r i gjlrretFﬁgd rlsnﬁnﬁFIég?ﬁf;ll ggg %%%a%%?‘?%t’c"&t%tarﬁl der
accordi h§ t dualhierl begmipodiskenttoef teheipgesent invention. [Fig. 6-2] Fig.

6-2 is a sc tic _qf haql.der _holes and a groove all fornmed in a second
menber at the 'O%Egé fg#gfoﬁﬁgnéstﬁes REBRY L Fredrb PO YR | K Yasteh G ep

manuf act ur i nglascamduet igreceenkact rhoheeriRcsof ti fiY ddanddte anhodi ment of

process for forming a holder member by a method for
manufacturing a conductive contact holder according to the

15 embodiment of the 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

20 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

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

30 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



20 the present invention. [Fig. 6-3] Fig, 6-3 is a schematic of the first
menber bei ng stacked on the second nenber at the process for formng the
hol der nenber by the method for nanuchturing a conductive contact hol der
according to the enbodi mrent of 25 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 formng a substrate by the nethod for manufacturing a
conduct i veerdomtadio ldslrdeccasddndi itg tbet hebedbodihent blfe tieegresent 30
inventioq:‘%fkg:n7-2] Fig. "1-2 is a schematic of an insulating | ayer
formed on the substrate at the process for formng the substrate by the
nmet hod f ofFiranuflactfurg.n@ d scandutkimae ic/ofontiastrhokdeéloacs®otics ng to t he

enbodi nrent of the present invention, [Fig..8] Fig. 8 is a schenmatic of
SR 8 s S o AN SRR S e

manuf 3ct Wdthc icRNdeitave Geniast akebdaingcesr dhAdehBol Dee@frhogi ment  of
the present invention. EXPLANATI ONS OF LETTERS OR NUMERALS

[ 0022] 1CditudtiarendodtaentiePder 2Conducti ve contact 10 3Hol der nenber
EXPLANATIONS OF LETTERS OR NUMERALS

[0022] 1 Conductive contact holder
2 Conductive contact
10 3 Holder member
4 Substrate
4a Hollow portion
4b Screw hole
5 Screw
15 6 Flow path
6a Holder flow path
6b Substrate flow path
21, 22 Needle member
2la, 22a Flange
20 23 Spring member
23a Tight winding section
23b Coarse winding section
31 First member
32 Second member
25 33, 34 Holder hole
33a, 34a, 35b Small diameter section
33b, 34b, 35a Large diameter section
33¢c, 34c Groove
35 Screw hole
30 41 Insulating layer
100 Semiconductor integrated circuit
101 Connecting electrode

200 Circuit substrate



4Substrate 4a Hol |l ow portion 4b Screw hol e 5Screw 15 6Fl ow pat h 6aHol der
flow path. 6h Substrate flow path 21, 22Needl e nenber 21a9 22a Fl ange 20 23
Spring nenber 23a Tight w nding section. _23b Coarse w nding section 31
First nmenmber 32 Second nenber 25 33, 34H81 der hol e 33a, 34a, 35b Smal

di aneter section

201 Electrode

BEST MODE (S) FOR CARRYING OUT THE INVENTION

[0023] Exemplary embodiments (hereinafter,

"embodiments") for carrying out the present invention will
5 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 like may be different from those actually measured.

10 Needless to say, some elements may be different between
figures regarding the dimensional relationship or ratio.
[0024] Fig. 1 is a perspective view showing a structure
of a conductive contact holder according to an embodiment
of the present invention. Fig. 2 is a crosé sectional view

15 of relevant portions taken along line A-A shown in Fig. 1,
and Fig. 3 is a cross sectional view of the relevant
portions taken along line B-B shown in Fig. 1. A
conductive contact holder 1 shown in Figs. 1 to 3
constitutes at least a part of a conductive contact unit

20 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

25 circuit, so as to transmit and receive signals.

[0025] The folldwing 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

30 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



33b, 34b, 35a Large dianeter section 33c, 34c G oove 35 Screw hole 30

41l nsul ating | ayer 100 Sem conductor integrated circuit 101 Connecti ng

el ectrode 200 Gircuit substrate 8 201 El ectrode BEST MODE (S FOR CARRYI NG
QUT THE | NVENTI ON [ 0023] Exenpl ary enbodi nents (hereinafter, "enbodi ments')
for carrying out the present inventiog will be described bel ow with
reference to the acconpanying drawi ngs. Note that the draw ngs are
schematics and the rel ati onship between the thickness and the w dth of

el enents, .. rati,o_of it i cknesses_of .the elenents, and the |ike nmay be
di fferent i rglr%\tt’hgsg%égt&%gl %&Eﬁ%gsggeapﬁdﬁéeaf’e@% ?L_bt%réﬁers]tﬂifréﬂ enment s
may be didff er en beirfeer bifgtthescoagdacding thetdctensi@nall retiafi onship or

ratio. [quﬁ%ﬁi%re%ehii%gp%Bigﬁﬁghgf éLSY%%QS&AQQ ghgtééﬁgégééuctor
integrated circuit, while a circuit substrate including a
5 test circuit is provided on a bottom surface of the
conductive contact holder 1 (Fig. 1). As a whole, a
conductive contact unit of a socket type is constituted.
[0026] As shown in Figs. 2 and 3, the holder member 3
includes a stack of a first member 31 positioned on the top
10 surface side, and a second member 32 positioned on the
bottom surface side. On the first member 31 and the second
member 32 are respectively formed equal number of holder
holes 33 and 34 for containing the conductive contacts 2.
Each set of the holder holes 33 and 34 that contain the
15 same conductive contact 2 is formed to have axis lines
coincide with each other. The holder holes 33 and 34 are
formed at positions determined according to a wiring
pattern on the semiconductor integrated circuit.
[0027] Each of the holder holes 33 and 34 is formed of a
20 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
25 than that of the small diameter section 33a. On the other
hand, each of Ehe 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
30 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.



of a conductive contact hol der according to an enbodi nent of the present
invention. Fig. 2 is a cross sectional view 15 of relevant portions taken
along line A---A shown in Fig. 1, and Fig. 3 is a cross sectional view of
the relevant portions taken along Iine BB shown in Fig. 1. A conductive
contact holder 1 shoi,'"41 in Figs. 1 to 3gconstitutes at |least a part of a
conductive contact unit 20 that tests electrical characteristics of a

sem conductor integrated circuit such as an integrated circuit or) chip.

Further, the ctive contact hol der 1 cont ai a plurality of _condyctive
contacts 2 tﬁgteag nnec?naat%%‘f’ea?% i TU N é’a’gt eq"z'ie d‘ﬁ]’r«f& ,meF.%&r a(i and
sem conduct on ibpegnat edr2scei 6EUL e SE-@Sd entdaanNSIV thrandoreesi ve signal s.

[ 0025] The follomjng ggscri es a specific structure of the conductive
cont act -hol d&F°?YeTha CoRltct e EBMRECE Holtter I iFid-udesthg H&EPEBRSNenber

<3 that contaiBe bhe §0RAHEE! ¥En&OPt 8ELE B GOSN NG9 HR-Whihig

pattern. on 30 a. test object, i.e., a sem conductor integrated circuit;
and a subdtrdf&egtinne pBIf FRredoeh t Wreoditt sl eronmdriferte3 as dodsietro f3awr ound

~Lhe hol der MpEPRY 6. (HAIENa {18 EOBLUCH &P GONMLACtE N 4l buk3 aed 1R test a
sem conductor integrated 9 circuit, a guiding nenper i's providéd on an
out er periph&ig-of,athephgldéncElaf paech conduct iavd adentzAcwikiahdbeidg( Fi g,

1) f i j 14 iati f t i t i nt at ed
ol reatt " b rabEe BAShL 0ahadedn A O Bl IR A e ConSh e Pt ded
on a bottom sontacéso?, t Aed condficthed oMHaciotholrdesatkd Figh the As$1a

shown | i Ei o9 KRB SE Ty At af hDer Fu AR Herbaci dor oPirst.
menber 31 positeoard ShapdecfOophe holder flow path 6a are not limited

to those shown in the figures, and design changes can be

nade depending on the conditions for testing a test object

or other factors. | |

15 {0029] The holder member 3 having the above-described
structure is formed with an insulating material such as a
highly insulating synthetic resin material. Further, the
holder member 3 has a volume capable of containing hundreds
or thousands of the conductive contacts 2.

20 [0030] 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 holes 33 and
34 in the conductive contact holder 1.

25 [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

30 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



10 surface side, and a second. nenber 32 positioned on the bottom surface
side. On the first nmenber 31 and the second nenber 32 are respectively
foLmed equal nunber of hol der holes 33 and 34 for containing the conductive
contacts 2. Each set of the holder holes 33 and 34 that contain the 15 sane
conductive contact 2 is forned to hagg axis lines coincide wth each other.
The hol der holes 33 and 34 are fornmed at positions determ ned according to
a wring pattern on the sem conductor integrated circuit, [0027] Each of the -
hol der holes 33 and 34 is forned of a 20 stepped hol e,  having a_di aneter
varyi ng §Poﬁ§V§¥abeh%??5??%n°HiPéﬁ%?%ﬁﬁ??éw6§H391%M€ﬂﬂﬂPCQQPVF édch. of the

hol der hglies 33tLPs! HFe§0ay SARLhe i AT efh Seali Oh 33a JyaviyRg an openi ng on
a top-end surface of the conductive contact holder 1, and a | arge dianeter

section 38buhating dadeaneétets|mpdertobabdiah aattetth Hdesnal | di anet er
section %ﬁ@ckggsgh?tﬂéhghggﬁggfﬁggfhagguﬁh@.i“&f%?% 19l &5 34 ¢ il udes a

smal | di aneter section an opening on a lTower-end surface of the
conduct i melédntaetr hel dequirednfloa pavgesslimmetef amedirson a¥4dbghavi ng a

dianeterllarger t ha éhat of éhe snaLI.BO di anet er. sectj.on 34a.. The hol der
hol es 33 8KG734°FH08 RRabBRLCGEF OP i ALAAE COF dTtF 1o KRR QEF 35t dPe of the
conduct i vele@atiagts. 2, Aknawhéshlt heabobdeindot€stB33 mrukedd are cont ai ned.

10 [0028,]On a | ower-end, surface of the first nenber 31 and a top-end
surface GFPPAAMEBEonERS nABRE2820Gr LaYBF nBdl O s BECKIFFS34c,

respecti ¥@hyieknthhf. tRatthe gﬁopﬁsﬁlg»@;n@nﬁa%l@ A&y BEical in a
vertical (up-and-down) direction, and the both grooves constitute a hol der

f 1 owDat Aegaterarral PoBOGas TRBG t Bhand P FBIRT Meminaliide JoRtECE. 2, the
nol der T heWaRaLnnagiRgsthe| SLREANILILR D)1 OEhI A o8 Qb algapared with

the diameter of the conductive contacts 2, and is forned to be communi cated
wi t h t heageprddngofrdethobees83t apub3dithehd and thardidd thsi-ardnber 3. The

si ze and o] h I 6 of. lJjnt.ed,t se shown in
the fi gu?’%2‘?‘82{1dfcﬁés?‘éﬁgléﬁg%‘é%sﬂ%gﬁg L gAY %é%eénsdiangrm%lgl Hey B2 Pooe or
testi ng &heestibebfete oanohhee &athorggh 16h{OKRYsThehdtolider0.enber 3 havi ng

L SRS IRRLRRCSLI MR SR O TR IUAD A oMyl g et o cueh o
has a voltuiekoapabkervédcont ahai nglhuedreds mstlidousandss ,ofchiishe conducti ve
contacts 2, 4G 9920LbNeEL %o fadPdcdn RV 2T thG SONAULING Fakact s
a conductive contact holder including an insulating layer
formed by the related-art method.
20 [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 S
in the screw holes, the holder member 3 and the substrate 4
25 are fastened and fixed.
{o0033] 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
30 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



2 is omtted for illustrating the structure of the holder holes 33 and 34.
edl ess to say, the conductive contacts 2 are actually contained also in

tlhhese hol der holes 33 and 34 in the conductive contact holder 1. 25

({0031] The substrate 4 has high strength and durability, and. is nade of a
onductive material having a small thermaly expansion coefficient. The
ubstrate 4 includes a hollow portion to which the hol der nenber 3 can be

fiitted. For the conductive material, for exanple, |owthermal expansion 30

tal, such ased RW&I 19%; ab(r m.conductor, ceramc, or glass may be
sed, On surfaces of théggébgér}é{“ég% PROWP obf dEtf £ ¥9UTRS i k@] Kediani ng

llayer 41. Théhppgesatangbkayerediubasby thésknessy (Jd 160 RigglingS$), Of

several tens g to 2ral _hundreds.of mcroneters, specifically, about 30
m croneters to 56%%)5%#‘%”& ﬁ?g? ?ﬁ%eﬁli Qkresenifati@nssul ating | ayer 41 is

made to about(06Aé]t ent thehelbhi gkoess (& he, i £kNess 4F goq%iQ.S
nillinetqg tq Oig 5 gillineter.is requi red for proceSS|ﬁ%) 0 a& i nsnl ati ng
| ayer fortred By fj E8Ei 6ANARFHL Y ePntackriodsning seedificallayedaart. As a

result, accondipy heothe Qﬁésé&ﬁd@EWEwﬁrﬁ%Htaéﬁgaﬂ n%%'%ﬁhggebs grf an have

a thickness smaller than that of an insulating1ayer f
rel ated-art t hB8, oyhgsde hkna f bt as th e amhicitdats ccoptfapt-ebeliger $rBavi ng

the sane thredghotihs ckoessghy . method according to the present
enbodi ment and a,related-ar? ﬁ%§ﬁ3g§ {ﬁheézﬁ%hﬁﬁﬁhvg’nﬁkngéF $&PRi heas a
mai n body of °th&14ab5s ratkowen havelaw througlabltingknes st bat yi 80816 15

h thickness forned by the

mllinmet|y tQownOrhilill net ter, than, a throu S
rel ated-art n%tﬁo%&éT'%é?Eé%ﬁé%éﬁ?lﬂﬁq\ﬁ?qxﬁﬁﬂﬁep'%BﬁdéPnéaﬁthﬁﬁe a greater
strength thaficateohedutdwe toontacte holdent mlodingd aar i hBSUkati DY hAYE!

. of

oS B, esgelel gty e A JANIL Pt R B T
Lorned screwhhohesermpretuttad diheiflaxesy Goitaciktle Wikl Baeh QtPﬁé when the
ol der monbe? S A (T SRR e UF 25 e oFESPanednahl fikeLy [ 0033] | a
center @ortipremirddieirs Wit ratud @laldouctive contact holder 1 for
high-temperature stress testing.
[0035] The substrate 4 having the above-described
structure has the function for improving the strength of
the conductive contact holder 1, and also a function for
20 shielding electromagnetic waves. This function prevents
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
25 the conductive contacts 2 is of negligible size faor 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
30 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 pQ-cm to 100 uQ-cm.



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 30 path 6a therebetween, in the assenbl ed conductive
contact holder 1. The substrate flow paths 6b and the hol der flow path 6a
constitute a flow path 6. As in the hglder flow path. 6a, the size and
shape of the substrate flow paths 6b 12 are not limted to those shown in
the figures, and design changes can be nade suitably depending on the
conditions for testing a test object or other factars. 800 4%The fl ow path
6 is forheRBsb thafigast (aF r3 FHeAHE e o SREGH e SEGRELEF hBf der 1,

specifically &%%uéf?i %%n@é@&g'dz the, ConduE tiny & Heooaehug tawel 8oakhewed to flow
to the outside by a blast or application of pressure fromthe outside. By
for m ng hdkdétow. pafhg 6,5 the & FcHamitthe fodihs F@NRCERLVEWEAREEEI ow i n,

enabling _t ui ckly.cool 1 . heat; gener. ddurtanRd apaupdit he
conduct?@%fégﬁtgc?%lﬁg u%e$oﬂgégﬁgh§Ur'eﬁtquoﬁfkg dgfing, for exanple, ;
current teséing of eohtght fweduengyradgtanninglralrmtroget.h Fagh- eénperature |
air flowwng intqQ the flow path 6, fromthe tsjde, _hi : rature

envi r onmefig ‘E‘aﬂgﬁ‘éthiﬁ? c‘ﬁ??lgi%tir%p%t?% kb gﬁﬁogssafr ?uﬁg{(fh@etl%ggggg%i've cont act
hol der 15f QEchh @hmtRHPEr 21 UF s St ¢@ssSs t astdarg: acdtOG85]HTe compsttang 4 havi ng

t he above-described structure has the, fun tLgn for |qp%%ﬂ %gitgg strength
of the cehaa&rpde &BWRRLtLHbI FRrd 15 BHPHNTH FTHGI G S of i el di ng

el ect r omggpelhenWaMeSsedbESnitBedl O PEEYLNES & eatitonmmgndisi c waves
produced and radi ated when an el ectrical signal passes throu t he
condutt | aétechedet a2napdlexperpar | $2 t FRds nF s Bl é?ﬂnr':(?ri:ggl’i’ét Maves from

reachi ng e QbREr 269NGHCL! ¥erEant A8kss ra BECRYS L iRARN i0fg hecsanduct | ve
contacts I's of negligible size for the substrate 4, al nost no change

occurs i mipouéhti ahdok sheisabserber 23 dbeAt ol $ Her AT tG R&AWSSHar ges gi ven
O o s PUGHAL SIRLRE, 1 20a 02408 L R 4 o e sty

connect the two needle members 21 and 22. Each set of the

15 needle members 21 and 22 and the spring member 23 that
constitute the same conductive contact 2 share the same
axis line. When the semiconductor integrated circuit 100
is attached, each spring member 23 is expanded and
contracted in a direction along this axis line, thereby

20 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

25 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

30 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.



functions for shielding the el ectromagnetic waves or for stably
intaining the zero potential, it is preferable that the conductive

terial constituting the substrate 4 have a volune resistivity of 1 gD.Om
100 4Q cm_ 13 (0036]Fig. 4 is a schematic of a specific structure of

e conduct contacts 2 contained in the ggnductive contact holder 1. Fig. 5
a schematic of the conductive contact "hol der 1 being used for testing,
if. e., a conductive contact 5 2 being in contact with a predeterm ned

| ect rode. Eﬁ% %f t he_conpductive contacts 2 shown in Figs. 4 and 5

ilncl udes: a reedle nenB@F22Tt RAE eeRwke i Pemvract?2 widsh @ tdgnreet ithg t

| ectrode (buplesl@h 0BndaseM,¢eRAUGL 0L ] t circuit 100 when the
em conduct or i ntegrated ci regh?teﬂlggéiésl%(g&gﬁ%c ed; A &% thenber 22
tlhat cones il’flE&HtlgcfsuRFFﬁa‘aﬁ éPect rbae 2O4dIon merbiac Wt Sub$id alb®ed00

ijncl udi ng a tiestnhel KeYht; 4@ . Spri menber 23 that. is provided between
tlhe needl e nenbers 21 and Zgggﬁﬁglgx(?‘g%dtsoa ORI B3 SeRdErcthent wo

eedl e nenbeP§haY¥iando22thEashr sey némide A5 neadiedEmes n2bqard 22 and

tthe spring- constitute the same conductive contact 2 share
tthe same axi gi%IH{P%% g%\h%%a%ﬁ%egelr‘r? COhRR TG ehracdd om dugi tol6bei s

ttached, eaehaspinforeaber %ei@@q@nﬁad;e}n(iﬁo%t,{dagr%ggihr& 3,direction
long this aéi)ﬁt!ai pe .%her ebé/ 20 cushioning the inpact to be applied to
each connect IRy el ectt ode?dnclHet 4R hdi o1 nowidgsaibed reitec 0D 406h

[0037] Each ef reHecaeedbet senbessi Alahas add Rpgn Ian lurglity of
nail s pry rud%ng.i n,a direction pointed by thg: t%i gl.e tehglg%g%raEghéBe, t he
needl e menbeP 351939 cant 529 €132 Hetatk wnsesphier icoaltactnméchi ngsekppéaode
101. On the pbhetchant,e 0N & HasSS €A §f needl e _nenber 21, is provided
“a flange 21a that conmes in contact wt %a%ﬁ%% g Gt ﬁgrgﬁr gﬁ@?‘eﬁﬁﬁber 23.
The flange 298°tbMRs’ th awshtide small alisstdepedeptibhoBaai, . 65, tRa i nterface

bet ween t he har@er 3% i et gl cty and t snal | di ameter section

33a, of the holder hole 33 in t e%egz)&%s%raeﬁ%&r g%' gﬁ@rsby SBFVing €9

retain the cobhbelihe omdinttive moindedtrhe hakdae eBEDBH1der member 3.
15 [0039] Each of the spring members 23 has a tight winding

section 23a close to the needle member 21, and a coarse
winding section 23b close to the needle member 22. The
tight winding section 23a has an end that comes in contact
with the flange 21a, and the coarse winding section 23b has

20 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

25 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

30 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



14 [0038] Each of the needl e nenbers—22 has a tip end that cones in contact

with the el ectrode 201

menber

formed on the circuit substrate 200. The needl e
22 can be noved in the axial direction due to the expansion.

and

contraction. behavior of the spring nenber 23. Further, the needl e nenber

22 is urged in an electrode directi

spring

di anet ti 34a,, of th I d hol 34 in_t 32,
oo S5y S el ookt oot besoteaps s

i nside the hol der

t her eby
"menber
section
cl ose t
t hat .co
23b ﬁhs
menber s
wi ndi ng

conduct i ¥8

due to the elastic force of the

menber 23, and brought into g@%tact with an el ectrode on the circuit
substrate 200 with a reduced contact resistance. On the needl e nenber 22 is
10 provided a flange 22a that conmes in contact with a stepped portion,
i.e., andmit@rfacehetiwenrtdted aigeuditadBfer 3ectnBnPB2BBhd t he snal |

FRrediEilo Metainy |

%n&i&%%ﬁa@d&@ 4 hiey aprd ngnrentérvs 28nhastaheight Wi nding
3a close to the needl e nenpher 21, and aegoﬁgsg%g%ggynghéection 23b

02t engiie ebiRO Teafera P, thidfe Wit Wi A& 1§ Sect’i

a has an end

n§§s£9n89 to M il thshdl@nge 2bataand theasedr se whadi ng section
an end that cones in contact with the flgpgg 2%?? The_needl e
cfed WwPR

S

pgpand 2Phemefdte spPre rePHAHHEY D FOIE Lo R
foiggﬁffv%f§ ngépge@r ?yé§C“égﬁddei¢H dantheith. 2['0040] The
ClS

Zrare roug

edth ot her by

to the typegiof si Tigk efo sLppl nedde oot Hee s eni®IMAse i i ntegrated circuit

100. Specifically,.th duct ctoad i nt o:
conducf?%éné%%Fﬁﬁfén?g?cggﬁggftygeC éﬁéﬁ%é;ﬁéfﬁé%fﬂaﬂyﬂgyt%baggb pta L

to ang fpeEckhBed0sseaiconduct on the epresant cimkadimergo; theéndedrrve

-use at 1 nput and output electrical

tacts f di ng- use t hat | - the s
e condBePbEY, At 8HALEA SFPRLFELoh; LHA CaTct Ve abnt St Far

con

supply tggbcgggggybgkgggrhgsgﬁmmy_tONééeledﬁ to say, the forming

15

20

25

30

processes of the holder member 3 and the substrate 4 are
performed in any order.

fo042] Referring to Figs. 6-1 to 6-3, the following
describes a process for forming the holder member 3. Fig.
6-1 is a schematic of relevant portions of the first member
31 of the holder member 3, showing a Cross section taken
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 holderx
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 beam,
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

signal s

ctive contacts for power

|

y classified 25 into three groups according



m conductor integrated circuit: 100. In the present enbodi nent, wring
tterns according to the types of the conductive contacts 2 in the
nductive contact holder 1 are not inportant and thus there is no need to
arify the distinctions of the conductive contacts 2 based on the types
erefore, the conductive contacts of allléypes are collectively referred
as "conductive contacts [0041] The fol l'ow ng describes a nethod for
nuf acturi ng a conductive contact hol der having the above- 10 descri bed
ructure. IQhkpgﬁgre%fg&?gﬁbodinent, t he hol der menber 3 and the substrate

are formed at separa i 1§ Pro&bssbeldef onentass ehbl ynd Need ass 40

y, the formengijpmecesses oficlha heol de .and the substrate 4 are
rformed i né:gnlx_ order. 15[ 00421IReferri %5@%10%%@1.0%-‘1‘3?56%?%‘,‘1%% to

|| owi ng de S804 AGc &3 - 6r 1f or fhagsebend ahetse MEIDeIhAm Rid.pi6- 1 i S

schematic' 62 relAavark.PeL he first nmenber 31 of the holder

nmber 3, _showing a cross gé%tﬁ%%dggkéﬁfﬁfoié §3H B ahesteppad Fig. 2

(lcor r espondi AGPE tRe1R0ivgoshesensidndl akere al 0 1dNe A %éﬂ"({h\ml in Fig.
er ho

1). The firstpeabes o3 own _in_Fi 6-1 includes: the hol es 33
each havi ng thg%smalll %Feét?re S(rzl:ﬁg?:t?%lﬁ’ 3320 P tHO Ve Fed i it dormedt | on

33b; the grodVer3sdetanuisedemohvt e6n35hy abtodydlRe, s pGdetern ned
positions ontﬁepkgggtl Iimlée 25 '{lsul ating material by etching or le aRki ng, or
by perform ng processi ngm}ﬁgfn l aser, electron beam ion beam wre

el ectrical dil88Adige, eherekpedr Of thde-SheW ; g Lormed to have a
st epped ﬁpapgn jangl (Lédl ng, a |large di aneter seclth;i:go%%ggcltﬁ PER a screw head
of each screw B-30%8ahbEl§ rﬂ%‘éﬁ‘%%‘ﬂ,hcalrﬁﬁ B3 mald 3di,ameterhsectiiren 35b having
a screw t hr eaembant 35hpyngdc { ord@ds i herei ith which a_.screw portion of the
screw 5 is eng%gﬁg. [00431Fig, 6-2 i asgec é‘ﬁﬁﬂeg‘bgf sgl'evgﬂt Ebbﬁt%ﬁs of
16 the secontd BP13% Rlehetrlwete Menbeivadceand hppaopeiss sectional

vi ew vi ened pSs Bt £608 Soi$8atd on respondi-ng t at shown in Fig. 6-1. The
second menber 32 shown in Fig, I%&rz |nc%3:de3§: an eEHSI d&FORg| BMRAr edth

having a Stéﬁbéaenetrate the both members coaxially, so that the both
15

~ 4o 0T W”W

n N0

—h

members may be aligned by inserting a positioning pin in

each of the positioning holes. Fig. 6-3 is a schematic of

the relevant portions of the holder member 3 formed at the

process for forming the holder member, and is a cross

sectional view corresponding to Fig. 2. 1In the holder

20 member 3 shown in Fig. 6-3, .the groove 33¢c 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

25 at the process for forming the holder member, a cross
section being different from the cross section shown in Figqg.
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

30 shown in Fig. 3.

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

not be formed in combination of two substrates. For

exXample, when the conductive contacts have a shape that can



5 shape including the small dianmeter section 34a and the |arge dianeter
section 34b; and the groove 34c, all formed at predeterm ned positions by
processing as perforned in the first nmenber 31. [0044] Thereafter, the
conductive contacts 2 are 10 inserted in the holder holes 33 and 34, and
the first nmenber 31 is stacked on th§7second menber 32. To this end,
positioning holes are nade in advance at appropriate Positions on the first
menber 31 and the second nmenber 32 to penetrate the both nenbers coaxially,
so that the both nmenbers may be aligned by inserting a positioning pin. in
each of Wdecqusiineniiny e énlddghdad ii® §hecheREESSM t he rel evant

portions of the hol der er 3 for t. t r s$ohakfALMEAg the
hol der n®hPetrSSahd t'(fjrée ahno‘cnlrr?(;es% %egaﬁ%r%\%fvﬁnec{/lv%g%r (r%g%poﬁéi ng to Fi g 2. In
t he hol deiie 201 senbeth 3 aldwhd nsdiien B 13s,. 14 doogoed 38coof the first

menber 31 and the groove, 34c of. t second nenber_ 32 .f her, so as
to formimeubeFHR? Rt it P B Ldel 0 Gad sk [@63%%&21%%@8?%%5 section

of the hplden, BaberedhdormRd 2fcAtdd he ra0ess frorrefeoom mgrehe hol der
menber, a cross section being different fromthe cross section shown in

Fig. 6-3platerlikecreBRes®ction corresponding to the cross section of the

rel evant (pghyions tpkep, 8l QRohd i e & B shWWprocess ifdrFif@rming $hebvi ously
t he sanetggosg sect?%ng? vieM/%s 30 shown in Fig. 3. (0046)In the present

enbodi meatbsthathol derArepbede praninrAd Brs ¥oiafsd 9t EnBlAE dh k6f two
substrat es [, ex , t pﬂﬂy YA W12V anshape that can
ubag?ﬁtghgnﬁkgdf&gﬁ%? 2% t e%%%%ﬁgﬁfggﬁﬁ%focegggsF

be cont afié er es in _ t he hol der
menber nhplidecl mdebehe3hohulebe hbl esedt hend | sweathplemdh Ha s&i6l hol es,

all for in one ipsulating.mteri i v,
Al ter nagl%ggl §ErERE o?ﬂ’érkﬁ’gﬁ%%r&n%?h?%%?%:}%&g?%%g’gkﬁo i hres or more
plate-1ike gerhetse 0043y Thert dbh ot nendiesios | hesewa hprlosedd f Gihef orming the

substrate 4. A predeterm ned pgsilions, of Ihe PlAtGIdKE or other

appropriate processing. Fig. 7-1 is a cross sectional view

15 taken along the same plane as in Fig. 2 (corresponding to
the cross section taken along line A-A shown in Fig. 1),
showing-the hollow portion 4a and the screw holes 4b being
formed in the substrate 4.
[0048] Thereafter, the film-like insulating layer 41 is

20 formed by coating the surface of the substfate 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-

25 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
naterial as the holder member 3, or of a different

30 insulating material. In 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



ubstrate 4 are forned a hollow portion la to which the 10 hol der nenber 3
an be fitted, and screw holes 4b in which the screws 5 for fixing the

ol der nmenber 3 are screwed. To formthe hollow portion 4a and the screw
ol es 4b, the substrate 4 is subjected to etching, |aser; press, or other
\ppropriate processing. Fig. 7-1is a crg s sectional view 15 taken al ong
he sane plane as in Fig. 2 (correspondi a to the cross section taken

1l ong- line A-A shown in Fig. 1), showing the hollow portion 4a and the
crew holes 4b_bheing forned in the substrate 4. [0048] Thereafter, the

il mlike i nBGLEErngerager341the polder mehinr coatidhg Heheubsttrate af t he
ubstrate 4 withypanet l ati y tic resin material_ aqr the |like 4a
brocess for ?%&mbﬁgf%%é#ng{al%%%géﬁlge%érﬁqr%isg?cufezw's A fod 8 LR RS nal

i ew of the theuhdhfagvényes Wefaremdedm tdmisiibsi nat @xhibiicewsgnas t he
$ame Ccross s ' in Fig.,1- 25 1, The process for formng an

itnsul ati ng I§§ékgggﬁgﬁepﬁ%?$5$h%ﬁ'by a processing nethod such as coati ng,
col ander,5 ex{00$bdN, dipe SpsalatSpy tle:ors €G]t HRIeResIH 89 FbRica
i,nsul ati ng- Iager gl may be made of the same insulating matefial as tﬁe
hol der. nmembéfPSE OFPRFLILIGH f fe¥ ot I Ghating i my afdieni &k, othethe | atter
case, by forprogesbengneetiadddg | ALl WiHd '%dlﬁ'n@f '1%%?%?%8 .
serving as aPhl hl¥ i nsul ati ng coating naterlé] an avi ng-a hi gh adhesive
power to an PhRstlal iyl #eted i &liedismaditasngn lexideg flidindencheaber t he

hol der nenbegigmapd. the snhstrate 4 can be fixed to each other nore
securely. This increases the adhesiveness therebetween, enabling to exhibit
hi gh i nsifl at {BR°Pt operthercafter, the substrate flow path 6b is formed

around the center portion of the substrate 4 so as to

N oy 550 W
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penetrate the substrate 4 in a direction orthogonal to the
through-thickness direction thereof. Fig. 8 is a schematic
of the substrate 4 in which the substréte flow path 6b is

15 formed, is a cross sectional view viewed as the same Cross
section as in Fig. 3 (corresponding to the cross section
taken along B-B shown in Fig. 1).
[(0051] The following describes a fixing process for
fixing the holder member 3 and the substrate 4 that are

20 separately formed at individual formin§ 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

25 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

30 members may be aligned by inserting a predetermined
positioning pin in each of the positioning holes. 1In this
way, the holder member 3 and the substrate 4 can be

assembled more accurately.



5 [0049] The insulating |ayer 41 may be formed by chem cal vapor deposition
(CvD), sputtering, plating, or other processing nethods. Further, the
insulating layer 41 nay be an insulating filmforned as an oxide film such
as alumte. [0050] Thereafter, the substrate flow path Gb is fornmed around
the center portion of the substrate Agso as to penetrate the substrate 4 in
a direction orthogonal to the througlh-thi ckness direction thereof. Fig. 8
is a schematic of the substrate 4 in which the substrate flow path 6b is 15
formed, is a cross sectional view viewed as the same cross section as in
Fig. 3 (m@99spondieg foaeybéngr descséberohntakeh B3P oG EEE shown in Fig.

1). 10051] The foll ow ng describes a fixing,psecees hosréi xingdt he hol der
nenber 3dfd tHhe ?@L}Qegaf“@“%etrhat aglfje tg% sgpar ately formed at individual

form ng ﬁ{:ﬂp%&ﬁsﬁ 3% the-akore. An theiftiienngapr 486832LLRA€ hol der menber 3
e

is fitt to the hollow portion 4a qf the,su 4, randnht hecsgepws 5 are
screwed adhqm%@w%l‘ﬁﬁﬂ:%rﬁf’%%q?a&oﬁé gl%}n%%hgﬁes coi ncide with each

ot her.. Aggorg&g@g%,etntgeyw qﬁip]ﬁﬂi@&fo Yduhdbast enedagrd PitxéBeto t he
2,250 that the con

substrate 34, uctive contact, hol derac%e as oo olN Figs. 1to
3 is coripbet etentired ermbidraei (900 Nyt oIS a3 idé I °n “advance on t he

hol der nenber 3 and.t %&ﬁﬁ%rﬁéﬁoé‘ré 0 afetysaieaHiie bablr weRbels
coaxi al | {*C€b TRt t hg-?%ot 30 menbers may be al iy%ned by .i n%e_tbtais:ag a

pr edet erpiynedl posé t annemox piiee § 20 ea@e HEVY 1F oS R&5FeS25FR this
way, the hol der er 3 and the s Al & boandie ass edllded nore

accur at el(%‘s':i@trgg%?‘f%‘éeflg?egtgle njéllpg%scri bes the fixing process in which
t he ! dgenBeEDEr aBdatiet Sebstbsteat esd 2F eLd iSdek gty SHAYF t he screws 5.

|, 20GELen, 20,1 15kl 1 19, UELYFUR heeasedh 6k e thacdoth members. 1

constituting the holder member 3 is suitably prevented from
expansion even under the temperature (not less than 50°C)
requiring consideration for thermal expansion of the

15 synthetic resin or the like. .
[0053]} According to the embodiment of the present
invention, a method for manufacturing a conductive contact
holder includes: forming, with an insulating material, a
holder member that holds a plurality of conductive

20 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

25 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

30 holder member and the substrate that are separately
manufactured. This reduces the production time compared
with a conductive contact holder formed as an integral unit,

thereby enabling fast production and delivery of the



5/t he adhesive may be applied to boundary surfaces of the both members in
advance, or filled in a space along the interface of the both nenbers after

assenbly. For exanple, by filling an epoxy-based adhesive or a
oyanoacryl at e-based (instant) adhesive in the interface between the hol der
10 menber 3 and the substrate 4 so as to %'II t he space therebetween, a
synthetic resin material or the |like constituting the holder nenber 3- is

suitably prevented from expansion even under the tenperature (not |ess
than 50"C) regqui iC consideration for thermal expansion of the 15
synthetic resin 0 ‘e |ike. [0053)According to the enbodi nent of the
present inventd@sr] a methed-JiQf; nanyfacturing . a cenductive contact hol der
i ncludes; forning, with an iﬁé&ﬂqting%ngggfﬁgF,eﬁngéWeﬂEnb%?n?ﬁ%E1%@Ids a
~plurality of ¥ QARS Zoecpradded fiot shengubwithta, condugtive material
a substrate @ﬂg&aacycgllr{do\gh@ han_to ich _the _hol der nenber can be
“fitted; and fitting and fiX|ng%kﬁgeﬁopﬁggeﬁeﬁﬁﬁrf?ﬁFﬁﬁﬁdaﬁn@h§l¢©¢®1M@ t he

hol der nerbertad tdHdidromidh poreiven pravidedcifathe €H@$§Eﬁéﬁ%§ﬁ”{‘?%1}a% the
ct™ holder

-form ng the 25 spshr . Wth this nmethod, the conductive conta
I's realized in a tﬁ#ﬁ%%?'u¥éeﬁf N FESTSEFengt hhfrarhamp hed, caehi e ng
reduction in theodwsEiwsn ahidmetapd1€eshg RO54LAGEOF i the present
enmbodi ment , %Qﬁm%gndu%gi%g contact holder is nan% g%@ﬂ?% t%bﬁgkﬁ the 30
hol der menber and t he $UHSEFat EOPRafa 4P benenae at el promiddadiatatse FHes
reduces the productheaaticmereonpar €8s & hy ive contact hol der

for med ag anaitnte ral unit, thereby Zna Ii%mgg?é;gtg%r%?fcﬂ Yénd delivery
of the b pPSGaEFEenfopBE] AgEaFianemt t of t blee psessnt . enbodi ment, connect i ng

[0056] In addition, the present embodiment enables to

pProvide a conductive contact holder that includes: a holder
member made of an insulating material and having a
plurality of holder holes that respectively contain a

15 plurality of conductive contacts, with both ends of each of
the conductive contacts exposed to the outside; a substrate
made of a conductive material and having a hollow porfion
to which the holder member is fitted, on which substrate
the holder member fitted to the hollow portion is fixed;

20 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

25 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

30 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



screw holes are provided in the substrate,—and the substrate and the hol der
menber are fastened and fitted to each other with screws. This increases
the strength of the screw thread, thereby increasing the clanping capacity
of the screws and stabilizing the connection with the hol der nenber.
Further, good mai ntenance is provideg because the screw threads are not
easi |y damaged by repetitive 10 attac%nent and detachnent of the screws.
[0056] I n addition, the present enbodi nent enables to provide a conductive
contact hol der that includes; a hol der nenber made of an insulating

mat er i al candubaivagnatet skl senviogftg s demdigl e2odhal tdspspdisterfecontain a
15 plurality, of conductive co C i t he
conductiQ%nc%m’%lc?sgké%(%%%%%st%‘t‘%ﬁeé%u s%rget%}?%@s(ﬁ%gafr%lea%gq%f a
conduct i Metnadiebi ak anilchaws ngredinodd dwy poakion ithe whishlatiechdliday nenber

is fitted, on which substrate the_hol der_nenber fiifted to t | ow 7
portion FEIPPREd; BBCRARHLRI Y1n?|f£ wi%%?ﬁfﬁ'?ﬁ)7%%&§%fiﬁﬁnﬁ?ﬁgﬂ%grsurface
of the suybsikiabedokAStHe thedeoOnet tvet £oNd acdn Nod desrmeal f | ow path is

fornmed that penetrates the hol der nenber and the substrs&g ﬁggiprovides
communi cBELBR1WRLY EASLAYI deralpblRE tO BFPOLAGEECS I DWW SWIR R s structure,

the condughiue:29.ceBhacLt Qb H9E: | Sat LRk Zeeho P acdtin fdgyne fysth its
strength mai ntal ned, achieving reduction in production time and cost.

(0057) Accontipiging &hé bpédeny EhboaphenetivRecehiekhess A 931! ckness)
of the i gankatinonlayehulopheehdlribudoti Livhs SRfifehe dbailgone tenth the

t hi cknesS ot "an i nsu at'1 ng yer tormed by injection nolding, insert
nol ditg, testtihg, | kkeinAsuareesutestihenof or ni hghchrelaeenae Toitdt- hol ders

having t?%o%%?E tRgogggcgggggpe§§CO£Q§ng2&0 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. Accordingly, high
15 accuracy is maintained 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. This enables stable testing
over a long period of time.
20 [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
25 invention is applicable to conductive contacts having other
shapes.
[0060] The embodiment described above assumes that the
conductive contact unit is used to test a semiconductor !
integrated circuit. In addition, the embodiment is i
30 applicable to a high-density probe unit used to test a i
package substrate or wafer level on which a semiconductor
chip is mounted. 1In this case also, such advantages are

achieved that the holder has high strength and its contact



- applica

conductive material serving as a nmain body of the substrate can. have a

t hi ckness greater than that of a related-art nethod by a thickness reduced
by making the insulating filmthinner. Accordingly, a flow path that all ows
gas flow for 5 cooling down the conductive contacts can be forned
relatively easily, enabling to nanufactu&g a preferable conductive contact
hiol der having a short total length for containing and hol ding the
conductive contacts that easily generate heat due to the flow of |arge
current durip ig.testin ,_as in current testing of a high-frequency
circuit.. fooggi 1ARsBrTBERCY att reff e ey it e st tentiddi wbanget he hi gh
strength i s efisur edneven when the conductive contact hol der is made thin.
Further, the durability of the conductive contacts is inproved.

Accordi ngly, 'BPBh) 15 at®uiacyprraren nfmimedmhiv t How Hreisegtafiheehedohy t he
di mensi onal ghan e here .during the testing or by change
with tine dueg?o?ﬁ?gﬁégg%‘g?%é%n?n%c;r;@iﬁgenr%snet At 7° RS CESEEABSSTh s
enabl es st ablereést i agd overieud obes jper idtkmfed igre.th0 1iGR59kA HRoKghet he

foregoi ng spgeiii scri bes, exenpl-ary. enbodi nent_for carrying out the
present i nveﬁﬁ{cl)%[?a%%% %?Oe%een?teiﬁémji‘i?ﬁ SITRAS) SRGICiFd edi kvt é8°t Bathet
enbodi nent. €baiexanple, the shape of the conductive contacts is only an

exanpl e. hbeg&?§§¥%ﬂ%§3¥; t%e resent 25 invention is applicable to

conductive contac Lidapes. [0060] The embodi ment descri bed

above assuneg00éal theAgxuggg&ﬂbga;uyﬁéa_réggdtiiiv%%quépigeFEegegﬁble
senlcongﬁpto oLnte rated circuit. In addition, the enbodiment IS

et 5.%iéﬁFQHﬁﬁﬁY%/?ﬂQﬂﬁFQMHQlQKﬁhﬁtt@Omé@nna paokageisabstrate or
waf er | evel efnthieh &sSeMEONIUGIDl: iR ;i t Q401 s, gase al so,
such advant%ges,are achi eved that the hgﬁﬂ€§ %gggh?gﬁcgﬁF%ngHC nd°its
cont act emiconductor integrated circuit.



22 position accuracy is not deteriorated due to the change over tine.
00611As is apparent fromthis, the present invention may include various
enbodi ments that are not described 5 herein, and various design changes or
the like may be made within the scope of technical ideas specified by the
patent. clains. |NDUSTRIAL APPLI CABI LI,EY [0062] As described, the nresent
invention is preferable 10 for a conductive contact unit that contains
conductive contacts used for current tﬁikgng of a circuitry such as a

sem conductor integrated. circuit_ 33 A met hod for manufacturing a
conductive contact hol der, conprisin.g: formng, froman insulating
material, a holder nenmber for holding a plurality of conductive contacts;
forming, from&a coadbeti véorat aFinaliack isubst rat e BAVFRGtavhol FEWEB6ELi on to

whi ch theh@?&gﬁf ggﬂ?g{sfgg:be fitted; and

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 holder member formed from the insulating
material by fitting the holding member into the hollow
portion of the substrate formed from the conductive
material,
wherein forming the holder member includes
forming a plurality of holder holes for
containing the conductive contacts, respectively,
the holder holes penetrating first and second
members each of which has a groove, and
forming the holder member by stacking the
first and second members with their grooves
facing each other to form a holder flow path that
provides communication with the holder holes
formed, so as to allow gas flow, and
wherein forming the substrate includes forming
substrate flow paths that penetrate different side surfaces
of the substrate via the holder flow path formed, so as to

allow gas flow.

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

fastening the holder member and the substrate with screws.



fixing the holder menber fornmed fromthe insulating material by fitting.
the hol di ng neMoer into the hollow portion of the subsi-raiwn forned from
t he conductive material, wherein fanning the hol der nenber includes
formng a plurality of holder holes for containing the conductive contacts,
respectively, the holder holes penetrafing first and second. nenbers each
of which has a groove, and formng the hol der nenber by stacking the

first and, second nenbers with their grhoves facing each other to forma

ol der 11w part t FEE B oviis OImeCat G wit hoChaunstds: RoneecT
fonm ad. "hspa@s hecakbewggass f Eowim and whereidhenei neforg ngnthegsubstrate
i ncludes formng substrate fl ow paths that penetrate different side

sur f aces lofndhed subtr atebvinathe Adfdern el oopdeh foOemedr solas tonal | ow

gas flow. . h nufacturing a conductive contact hol der
accordingl %Jgg%?ﬁélgg%%giégg the fixing includes fastening the hol der

menber and the substrate with screws. 24 3.The nethod for manufacturing a
conductive contact hol der according to claim2, wherein the fixing includes

bondi ng the sub$®r ALY thie hdleder: ardmder i th 2ATFPHSGHEAE nGCRARES ve.

4, The method £ or, manuf act urdi Ng @ Lcopduct i g gentact nhol derraceor dhpg to
claim1l, wherein the forning the substrate includes form ng an’insulating
| ayer on sulstirface ofcthéesubstnane. an5inAutehduct Legeconnaet sholfdee for

containiqgfqggahgﬁdéngageplurality of conductive contacts for inputting and

out putting a signa ?o and froma circuitry, the conductive contact hol der
conpri si ng: a hol der nenber nmade of an insulating material and having

a plurality of holder holes for containing the conductive contacts,
respectively, @k@P?ﬁW%@%V%o$%%t%%Ee??é@?ﬁgf?ﬁeCHBFaéPlﬁﬁnﬁgg;h°ldlng

a plurality of conductive contacts for inputting and
outputting a signal to and from a circuitry, the conductive
contact holder comprising:

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,

wherein the holder member includes first and second
members, each of which has a groove, and the first and
second members are stacked with their grooves facing each

other so as to form part of the flow path.



a substrate nmade of a. conductive material and having a hollow portion to
whi ch the hol der nenber CAR be fitted, on which substrate the hol der nenber

fitted to the hollow portion is fixed; an insulating |ayer forned on
a surface of the substrate; and a flow path that penetrates both the
hol der menber and the substrate, and pfrovides communicatiou with the hol der
hol es, so as to allow gas flow, erein the hol der nenber i ncludes

first and.second nenbers., each of ich.has a groove, and the first and
Second. nober o eCORBEREI B (TP IRNY GPOBREs TRUT Tl MachCothEH bobas &
fCE!V' par tka:Iréihe thewmatdsr Gerdbercenductiye sgoptact chal der fé@ﬁ@hé_ﬂng to
claim5b, wherein the holder menber and the substrate are fastened with

screws anditther@tsd ixed tloeedeh fixed to each other.



