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1 DESCRI PTI ON CONDUCTI VE CONTACT HOLDER 5 TECHNI CAL
FI ELD [ 0001] The present invention relates to a
conductive conduct hol der that holds conductive
contacts used for current tegting of a circuit such
as a sem conductor integrated circuit. 10 BACKGROUND
ART [0002] Upon current testing of a sem conduct or

integrated circuit such ' ated circuit (10
chip, a conductive conti%?ﬁgﬂkﬂhﬁgg been used t hat
has a plurality of conductive contacts at
predeterm ned positions 15 corresponding to an

ar r angemnent patteﬁ@NﬂUQ§M@¥ﬁ&NTﬁﬁﬂnﬂQQaﬁ% el ectrodes
provided in the sem conductor integrated circuit.
Such a conductive contact unit includes a conductive
dattaatC Ao |[Fder.if ormed of an  insulating material for

ol ding the conductive contacts. 2 000 To realize
H@Oéﬂ)-lgpeed TERRS ST %%H’lﬁlctr@ga[ﬁ%ﬁ ?é)r &t ecdm%JuCZClve
I dts Hl deBCaita tY @RI h G RREN veOidrHi @ ted for
operate by an electrical signal (a high frequency

slugirant teatiing @ thisgle ifcagde reyrtofa salso wersansdac tor

r&d QE? .. (MHz) to several hundred gi gahertz
?%ﬁg¥ﬁ? ur %gﬁ{ 'sem conductor integrated circuits
lEenoxdreemNrsizR ficantly devel oped to be highly
i ntegrated and mniaturized., [ 0004] Under such
Y% ftst andEon iquqrserﬂéﬁersdzﬂjr% fr % S LRI
Gotfta teapall e aft deald nGs Wi hra Y gh-dd @quentt (1c) chip,
signal and applicable to testing of a highly

iantasgrcadd. vien ¢ B0 afi thiuat i ingesd bsari asirfudihgyt has a
RIS T PSR e L Wl Rl o ons
qrrEdmmnding tto dr aldddrigenasictt pditftfdreuldi esxtarnal
assenbly. To overcone the problem there 2

connecting electrodes provided in the semiconductor
integrated circuit. Such a conductive contact unit
includes a conductive contact holder formed of an
insulating material for holding the conductive contacts.
[0003] To realize high-speed computing, semiconductor
integrated circuits in recent years have been configured to
operate by an electrical signal (a high frequency signal)
having a high frequency of about several hundred megahertz
(MHz) to several hundred gigahertz (GHz). Further,
semiconductor integrated circuits have been significantly
developed to be highly integrated and miniaturized.

[0004] Under such circumstances, it is desirable for a
conductive contact capable of dealing with a high-frequency
signal and applicable to testing of a highly integrated and
miniaturized semiconductor integrated circuit to have an
external diameter as small as possible. This arrangement,

however, causes a problem of its durability and

difficulties in assembly. To overcome the problem, there
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has been di scl osed a conventional technol ogy which
provi des a pipe-like nenber having insulating
properties around the conductive contact (see, for
exanpl e, Patent Docunents 1 and 2). 5 [0005] Patent
Docunent 1: Japanese Patent Application Laid-open No.
2001- 99889 Patent Docunent 2: Japanese Patent

Applicatio ai d- open No. 200 9163 DI OSURE .
Sondig B FOTBe SAOVED B ORISR Provides

bo%@eﬂqwa%n{d& mﬁﬁrﬁ@@ul@&ﬂ@%o@fé}lﬂl@st h&ound the

conductive contact is to have a snall dianeter of
aeotu e glonhaedr e el ¢ rforetesrasip iehe Pafeng Documents 1
tional technology has difficulties in
manufacturing the pipe 15 nenber of such a snal
dicaroet]er . Purtdrer Doevetentf U:hel qpigpe sardraiem tofApguditag ion
snak% dlaneter c be nuf actured, the pipe nenber
517 28Ssenbl ed to a hol der base

pl at e. ThUSP&attenl@c Hddundlt i8S Jap ARt v egptication

been overcone. 20 [0007] The present invention has
B@é{d‘&ﬂﬂ%\?@d t29 001424 6% he above problens in the

%ﬁﬂﬂﬁi and it is an object of the
gﬁggent |nvent|on O provi de a conductive contact
FHoBEEMad BE &EIVRI @Yarmie aNvRNTEssenbl ed st r ucture

and capabl e of dealing with a high-frequency cgqpm
APk h hikpFaticedha |H§|Peaﬁ1?“m%~’ﬁ A 6’r'F°de“

t@Haul 8 cVEANS FQR madeVHNG RRBIEM{0008]; aF 130! W

the problens and achi eve the object nentioned above,
adeurtdiswy e 1t Hmr{dx@sﬂemlqwmanm the IPovEndpariandional

S e 18] dete Lol o5, Syl condi ep ool
Gdnidrt ofandich G auld IcenGueitere caniatied orevaplfyitig pipe
gr our!:g:t ,F()q%esq}clhala ts(r)natlhle dcllarmcelﬂetr clar}f: lb%d?nsanua}fgctured the
pipe member may be deformed when assembled to a holder base
plate. Thus, the difficulties in assembly have not been
overcome.

[0007] The present invention has been achieved to solve
the above problems in the conventional technology and it is
an object of the present invention to provide a cohductive
contact holder having a simple and easily assembled
structure and capable of dealing with a high-frequency
signal and with high integration and miniaturization of a
test object.

MEANS FOR SOLVING PROBLEM

[0008] To solve the problems and achieve the object
mentioned above, according to the present invention, a
conductive contact holder that holds a signal conductive
contact for inputting and outputting a signal to and from a

circuit, and a ground conductive contact for supplying

ground potential to the circuit, includes: an insulating
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3 holder nmenber that is nade of an insulating

material, and includes a first insertion hole through
whi ch the signal conductive contact is directly

inserted over substantially full length thereof; and

a conductive block nenber that is 5 nade of a

conductive material, and includes a second insertion

ol.e, t hrough which the ground conductive contact i
ST TP artiad CofEaR Therbwitarl Toonpiaterial, and
AGronddg 4 & ihe presenti JiRtd Athrduyt Rghi GPRAUCtd ivphal
contact hol der of the above invention, the 10 .
iqEndustiiite Hoinderc b et Havdt it dr e riads tovifg] darpstantially

r$mpr S . [@@m;. t agk h .
al ong la glngtlteude?dr%gl hLc‘?ﬁ(:{rj:dcr:t lon o t%%: l%‘ll%:cg% %? nse%?itor?t o
halds cahd tdendwanidiee tiatee liiladck areirbierc livgld oeatsdtond

bet ween the first hol der . menber and the second hol der
RERSETt o5 BUFL AU iR Fish& Bk fondfantiorontact
1 tihes e QA UGE inse-1Giont addn hiRldamafedtiie, above

i nvention, part of the conductive block nmenber is
ebdfddd on Fecnndiaee tof thife prassiUctinMenddfiactin the

+ .00 cgordi Q res i ion, e
T T ad R ey, oP HE ol el
fiurddiert inndaldes aneadreducitridlanded [0V M sac khateldremember and
that is pade of a conductive nmaterial. The conductive

ol %5 StH HERF PG it £ 28 r&EEY #ARIER an end

Of o ry ISRELMHE 19T QUG + ICAD HUCtiMe NG M ith & d1W | and the
| ength shorter than a full 25 length of the ground ,
comghottiivee domckemambamsiey tlarta tas ke twasit g edritisgn holder
in ich t conduct | | ock nmenber is arranged. In
tnheén\ﬁeoﬁ Iaonv(\]/{jgcohr isoenc,orfcﬁghogé%aru&%%eerb'l ock nenber and
atodieEst pardcaddide Hd r3te igrsaydron adre ifqar reich ithe

the insul ating hol der nenber are arranged. 30 [0012]
AL g e e Ty dsdrites RferthorPauf tiwerdoiductiard of

ol addnfipldefe ¥1ddie Ahays Tventing R ta Yurf® of the

conductive hollow bl ock nenber is exposed on a surface
conductive contact holder.

[0011] According to the present invention, the
conductive contact holder of the above invention further
includes a conductive hollow block member that is made of a
conductive material. The conductive hollow block member
includes a recess in which an end of a second ground
conductive contact having a full length shorter than a full
length of the ground conductive contact is inserted, and a
hollow portion in which the conductive block member is
arranged. In the hollow portion, the conductive block
member and at least part of the first insertion hole formed
in the insulating holder member are arranged.

[0012] According to the present invention, in the
conductive contact holder of the above invention, part of

the conductive hollow block member is exposed on a surface

of the conductive contact holder.
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of the conductive contact holder. 4 [0013] According
to the present invention, in the conductive contact
hol der of the above invention, the conductive bl ock
menber includes a recess in wych an end of the
second ground conductive contact is inserted. 5 [0014]
According to the present invention, in the conductive
coqﬁgft hol der t he abqve invention, the |nsulﬁ%%$g
I mentsi© rtgnetoc AESAEHol 1B Btk e

A diced Mddh@lcd erstaaane Ofcie SHEW anfdftion, the
adhesive. 10 EFFECT OF THE | NVENTI ON [ 0015] Accordlng

t@ﬁ%@fﬁr@&ﬂtoq}h\ﬂmh% inderded & mqRAsddd avhich an end
t t | 1 udi
i O Rl e QAN Qe Pl A,

'S na an insu
arob i4icl udess s Adinrsg ﬂdﬁﬁﬂé|pﬂeduﬂﬁaﬁdvanuﬁbnMuxﬁ1tHé a
S|gnal conductive contact inputting and outputting a

GYHICHy arrPTrsh £idsuiat itds e d Rt ion,” the
siyhstantigy |%ldér_5 ntéﬁ{ﬂeﬂ ey rth@%rﬁiw%tkid&eld% ek ck

menmber that i s nade a conductive material, and

imraasde e Selcmtd wartéulad:t ilmastheine tdfr @u@h:rwm énd e

g{ und conductive contact is 20 inserted in partia
htact therewith. Wth this, the conductive contact

m—tm oV iTHE a dNsiENY ENand easi | y assenbl ed structure
can deal with a high-frequency signa and wi th _high
WM%grlat i oPSHERF P StUrt R ISS BT alr{"eeé’ctl%bj éé’cere.z&ils

%@oﬁ}i JFSERI ZH NG PRANNGS AW [H @ udindt &n 1

an expl oded perspective view of a structure of a
mmuw donitceot rieollter Hedoridi m@cteo o farare rifysdi regritng

t reseq{ |nven |on . .2
§n rni%ﬁj par |é} ¢t 08s- SEé&I%ﬁl J Q§N9§iﬁwﬁhro%%h which

ROrdigst Qfortdiﬁctclamwnﬁea:thmpaﬁitlh@ deld acgartiing a

to the enbodi nent of the present invention.

signal to and from a circuit is inserted over substantially
its full length; and a conductive block member that is made
of a conductive material, and includes a second insulation
hole through which the ground conductive contact is
inserted in partial contact therewith. With this, the
conductive contact holder having a simple and easily
assembled structure can deal with a high-frequency signal
and with high integration and miniaturization of a test
object.

BRIEF DESCRIPTION OF DRAWINGS

[0016] [Fig. 1] Fig. 1 1s an exploded perspective view
of a structure of a conductive contact holder according to
an embodiment of the present invention.

{Fig. 2] Fig. 2 is a schematic partial cross-sectional
view of relevant portions of the conductive contact holder
according to the embodiment of the present invention.

[Fig. 3] Fig. 3 is a partial enlarged view of Fig. 2.

[Fig. 4] Fig. 4 is a schematic diagram of the conductive
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[Fig. 3] Fig. 3 is a partial enlarged view of Fig. 2.
[Fig. 4 Fig. 4 is a schematic diagram of the
conductive 5 contact hol der when used for testing
according to the enbodinent of the present invention.
[Fig. 5] Fig. 5is a schematic diagram of an exanple
of a conductive bIock menber and a conductive hoIIow

bl ock 5 conpect ed to each ot he Flg
B L S ARty oSt d i 615 1 ARt 9
EHHHitda: antad ﬂ%&é&ﬁtfﬂﬂvﬁﬂﬂﬂ&hto a first

nodi fi cation the enbodi nent of the present invention.

[Fig. Al Fikgg.7 3 sl= %cﬂté?mlta‘fclqjmg?\%ﬁﬂb&% agt rr@mirle of a
0 ct. ve._con ol C t

%%%% J‘\Fd q%%% |0H&c]}%he 2%6%%1 nl(% ﬂ%?lé%ihﬁﬁﬁk

imarerdr eind Mahnd]tdd o qdch at¥shenmati ¢ di agr am of

a structure of a conductive contact holder accordi n

tI§ i) o i 19 cat IS CRARATHE ShisRAReT 6f §freicture of a

RIBRAM i U 1kt 3R IRBLANAY NS O d- BT HERS tORodification
NUMERALS [0017] 1, 9, 10, 11 Conductive contact hol der

Xhe emboplizerg, C8‘122h€3-1i8fe$n4: Holvart imandber 2a, 3a

t actj,ng portipon _ 2b, se. pprtion 2
BEoF i ng ot o = e B SM B pifceure o
rmjmﬁfctl&élcgﬁaiamnwmidrveamcaﬁtg *o & .SSanndl

conducti ve contact 21, 22, 31, 32, 33, 36, 41
%ﬁ%%m & Dhe £ripshimerity 03 dhe Presgg (invention.

diggnet &) paritd oy &by 223Uy B2l 33 A8 98 ructure of a
|aneter portion 23, 24, 34, 35, 51 Screw hole 42, 52

RegwbsctiABa qEinrtstc hrdrblater 30°otBisl iSar dred ameitbierd modification

of the embodiment of the present invention.
EXPLANATIONS OF LETTERS OR NUMERALS

[0017] 1, ¢, 10, 11 Conductive contact holder
2, 2-2, 2-3, 3, 3-2, 3-3, 3-4 Holder member

2a, 3a Contacting portion
2b, 3b Base portion
2c, 3c Protruding portion

4, 4-2, 4-3, 5, 5-2, 45 Block member

6 Signal conductive contact

7, 8 Ground conductive contact

21, 22, 31, 32, 33, 36, 41 Insertion hole
2la, 22a, 3la, 32a, 33a Small diameter portion
21b, 22b, 31b, 32b, 33b Large diameter portion
23, 24, 34, 35, 51 Screw hole

42, 52 Recess

45a First member

45b Second member

45c Link portion
61, 62, 71, 72, 81, 82 Needle member
6la, 62a, 7la, 72a, 8la, 82a Flange
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45c¢ Link portion 61, 62, 71, 72, 81, 82 Needle nenber
6la, 62a, 71a, 72a, 8la, 82a Flange 6 63, 73, 83
Spring nenber 63a, 73a, 83a Tight wi nding portion
63b, 73b, 83b Coarse winding portion 91, 92 Screw 5
100 Sem conductor integrated circuit 101, 102
Connecting electrode 200 Crcuit board 201, 202, 203
El ectrode BEST MODE(S) FOR CARRYI NG OUT THE | NVENTI ON
16 [ 062318 Best mifed'q MEFEiSTal ter, "enbodi ments") for

G Vi OWsd hep igiMentiRN nY ﬂoﬁqoqlescri bed with

reference to the acconpanying drawi ngs. Note that the

drowi 1G> arssb sclvamas oviad nchepamdlian onshi p bet ween

tﬂe t cknesss and the width of elenents, the ratio of
g t1fi cknésses of the 15 el enents, and the |ike may

he i fdearietinducyvrt hoseqaeiteal |Q[ertﬁa5ur ed. Needl| ess
to say, sone elenments may be different in the
&%ns%%alcor@%ﬁ’qlé]%rﬁlﬁcd%rqdﬁl o in the draw ngs.

[L9)c iR dsa @D expl oded perspective view of a
structure JT a conductive contact holder according to

#0120 HhodiOientE lefcttrtvedepr esent invention. Fig. 2 is a

e SRR S 8O e e (Y e oA e %

proeset ey trede & g;er%lﬂéf@mar-ténajoﬁmdeaﬁgfd ife:ill
of Fig. 2. A conductive contact holder 1 shown in

Mgy ing o mtiﬂt\{ﬁrbfsioa% Widdstogpglasgribesh with reference
IV O%Hg n rH]:ta t}ﬁgtste%osteeltqgﬂ'ﬁ% draw1ngbs are

aracterlstlcs a pre determ ned circuit typified
ascrwmtucmdimi drha Meélgeﬂatcetbkmpr G ttwesrcthees tdnidkdess and

S P52 MRl St TS LS 1 M e of ene
R R sy, ‘anPQi'}QéJC_Lth\@ may be different from those actually
measured. Needless to say, some elements may be different
in the dimensional relationship or ratio in the drawings.
[0019] Fig. 1 is an exploded perspective view of a
structure of a conductive contact holder according to an
embodiment of the present invention. Fig. 2 is a vertical
cross—-sectional view of relevant portions of the conductive
contact holder according to the present embodiment. Fig. 3
is a partial enlarged view of Fig. 2. A conductive contact
holder 1 shown in Figs. 1 to 3 constitutes at least part of
a conductive contact unit that tests electrical
characteristics of a predetermined circuit typified by a
semiconductor integrated circuit such as an IC chip.
According to predetermined patterns, the conductive contact
holder 1 contains and holds a plurality.of conductive
contacts that transmit and receive an electrical signal
between a semiconductor integrated circuit being a test
object and a circuit board on which a test circuit is

mounted. When the conductive contact holder 1 is used to
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30 contacts that transmt and receive an electrica
signal between a sem conductor integrated circuit
being a test object and a circuit board on which a
test circuit is nmounted. Whery the conductive contact
holder 1 is used to 7 test a sem conductor integrated
circuit, a guiding menber (not shown) is provided on

n uter eri ry, of ato face of  Fi .Qr
eI Seitia s T cabiatiig gemper
| (ﬁicﬁgfﬁicﬁﬂq)Cllfqujﬁovﬂ&éd & £ Iaidr pariprHehyna udi npp-
a test circuit is provided on a bottom surface of
Fsilij-’falce A Fifholle, for qfMRE Y etidekonad destiagion of
§9ﬁ¥Q£mnfdﬁﬁadé%d%”EH%ég%ﬁﬁ%?t fﬂdﬁt ’WH¥¥4 éﬁ JB%lt board

conductive contacts e conductive contact
imﬁqﬂndmngcﬂnﬁa&xicfnqnmﬁIﬂsnﬂnqundﬁd Qn)q(hﬁﬂﬂomﬁﬁnrface of

fol | d be truct f
otnict 1 v LG ol DGO THY L ST @bt e socket

i@}gﬁterlsl dord widesdawo hgl derg nenbeiss- 2 ANGhe tdaiddi€ive

of an insulating material such as a hi

hl'y .
GRILAE e 15 rh et Gl e itee kot Ca Gl ok o ik ted
t{%ﬁymﬁlfgé %} &sts direction thereof; and two bl ock
e

rs 4 that are positioned betmeen t he
1 mentidres 2 lanvidg atebcmiddss of quumﬁMHnsnnncture of

terial of the hal ers and is afirs

e Sy s’ e s tiel [dditact
Wmﬂir lASJ_I’ﬂ:l\MH}ilSE tuwd HOIHH Aty N derademarhdss a0 made
constituted. [0021] The hol der nmenber 2 includes:

cb‘iitaabtlmﬁgllpﬁd‘ﬂtriq)ri@atezalatlhaiu%rﬁ@ ien etlactingulpting
or. f ot al d -3
Cs(ybase portfi}%anh rﬁait%;tsl glorrea!s%l%i nsog%‘n%{ éj{;t vviedtr h top

st if caresss 0 fd it thil cac ke eerdeet ;s ahdanovdd b laruk nksddsows and 5
o e end of the conductive contacts inpserted thraqu

R PIEnSs SR Do om e s 2 &hd 3, and
i?r%nfé &t BRIV QI ha @ A Pr BddH NG HROHI 1 2 Gembers 2

protruding from anmong surfaces of the base portion
2nd 33 sif faadel tdfathdlatess member, and the other is a second

holder member. As a whole, an insulating holder member is
constituted.

[0021] The holder member 2 includes: contacting portions
2a that come in contact with corresponding portions of the
other holder member 3; a base portion 2b that comes in
contact with top surfaces of the block members 4 and 5, and
allows one end of the conductive contacts inserted through
the holder member 3 and the block member 4 to penetrate
therethrough; and a protruding portion 2c protruding from,
among surfaces of the base portion 2b, a surface that faces
the holder member 3. On the base portion 2b, a plurality
of insertion holes 21 and 22 for inserting the conductive
contacts are formed according to predetermined patterns.

At predetermined positions on the holder member 2 are

formed screw holes 23 (four in Fig. 1) for inserting screws

S
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the hol der nenber 3. On the base portion 2b, a
plurality 30 of insertion-holes 21 and 22 for
inserting the conductive contacts are forned
according to predeterm ned patgerns. At predeterm ned
positions on the holder nmenber 2 are formed screw
holes 23 (four in Fig. 1) for inserting screws 8 91

i.t h .whi ch .t he .hol der. nmbers 2 and 3 are fast
Sl Bty IR N B B of Aedrniageds 2
SURME N egizigh (shicght tike FiQl .dan mehanseZtamdy Joafedrs 92
fastened with the block nmenber 4 between them _
Mittho s o gher hpdsiegt gy ss 203@ DR e désdRgiegy with the

t 92.+.f (B0 o1 UNOTIR YA -

A SAbES WRRPLIGL SRR K, 1 dopiggs onty
sunet alfl eelHfeors drieavss Olewwrhbloese 23 dig 24 raws ¢t Jald y

fitted thereto., [.0022] . The insertion holes 21 are
ﬁﬁ&ﬁiﬁﬁ#ﬁﬁj tﬁhﬁuéﬁgﬁqhﬁq"(ﬂ? %ﬁfsfgééfagfet§¥?§ﬁﬁggs Il
Idhd@ ubstiiantdial 8o iTaiHd % ci@amhoa GermeanRortd @ireofactually
t he base portion 2b. Each of the insertion holes 21

ifs get® st epped hol e, having a diameter

\ i-ng al rati | rACt ;

AT 21 e SR LS s e e siohuddt
ahES rsrmaddn icicarfetaers paret isoraditrechav g sanp soppertiirg lgn matrix
top-end surface of. the caonductive cont.act hold :
S SR SRR S (TS CARS W rig Th 2R anBess Of the
| 3rgarcthiamdiat 20f id sl lo fdiante@fpeomdie) 2bdring a
The insertion holes 22 are provided such that their
shemiate T atayy ingr M lonsulss thamtd tala il opp Kigipsitd cghgpereot .

' he i pserdi 1 foq t
A
asnth ldmet iemeaetary ipug- @lcon@ la penedincataroopdinriect icon a top-end
thereof, as in the insertion hole 1. Thus, %gch of

2 large

tHeE fatserds dfe W&@&%@"i%cﬂ%ﬁ&% 9T diarfet
ROMAM A 2% AN A 113 Gfividy H MRt 20Mtd QR 24 han that of

.[0023] Thé hol der nenber 37 ncludes contacti ng

pove issresl 1 3 antedte w areer tirpre Grteact Thia Hnses tdom detliarg 22 are
‘%%géf)é%:%%éﬁ that their opening faces form a substantially:
square shape surrounding the insertion holes 21. Each of
the insertion holes 22 is formed of a’stepped hole, having
a diameter varying along a penetration direction thereof,
as in the insertion holes 21. Thus, each of the insertion
holes 22 includes a small diameter portion 22a and a large
diameter portion 22b. ;

[0023] The holder member 3 inbludes cohtacting portions
3a that come in contact with the contacting portions 2a of
the holder member 2, a base portion 3b on which the block

members 4 ahd 5 aré arranged, and a protruding portion 3c

protruding from, among surfaces of the base portion 3b, a

" surface that faces the holder member 2. On the base

/portioﬁ_3b, a plurality of insertion holes 31 and 32 for

inserting the conductive contacts are formed according to




the hol der nenber 2, a base portion 3b on which the
bl ock nenbers 4 and 5 are arranged, and a protrudi ng
portion 3c 30 protruding from anong surfaces of the
base portion 3b, a surface that faces the hol der
menber 2. On the base portion 3b, a plurality of
insertion holes 31 and 32 for inserting the
conductive contacts are forned accordln% to 9

Fespectiive predetermined palterns (6 alilow one ends of the
g&ﬁl,gu%Q%Ctd \ﬁ%a%ctrét 3¢ ﬂt%%ie rtth%% Ul @ nhehohdgher 2

| ock nmenber to penetrate from a
b@tidﬂmsmﬂkawenmobeuhé waS@epewmﬁaﬁ ZlromOa @ogépmpﬁ@miace

of. the se porti.o e f or ned a.np | uralit

i°Fs &P g’ﬁsﬁol Pes 38 nfgi ?erat P5g he é/or%ﬁc |eyvéDase portion
GNA Fdriteer tae@lmraqugly e inkleaak ofemdare s5 3ar rfarged

over the base portion 3b. [0024] At predetermn ned

FESStdng dhe ORItV ensiidRcE s drnserdededhsorgh the

gﬁkﬁﬁcﬁéﬁﬁkgu% a&r%n%&dl%v%%rth%§§%k%n%o%Qi%%e3%Prems

W th h the menber s and
asﬁﬂned aﬂﬁgﬂmmiamanLmed8®o@eNQWma wnFitgpe hplider member 3
i nser the scr whi ch h
i ome S 2e B i th ot R P enaes TR TGP REEE 1Y

tﬂ?@ns&%bﬁaﬁmpfwml& ke Hdier halee® 3t Pormed 3 Rire
the base 15 portion 3b includes a small dianeter

fortiemeB1ansa iR amo lgfediondg sdwhithd b étiomiduiftdce
iy t ol dar-pl 2 and
ST S A A e RN A SR GEnbors 2 an
thatreoff ddternsinlwitdi arhet érl oqudr UHeuxrbefifla& beSiwmenarthgm.

each of the inserti hol es 33 f r d in the 20 has

T 50 BAMD Ged T SREAr oM 0E oo T8k Ling he base
| Rya6 o BFRtielcIRRIdd QN 3301 ERGhadfert @)%r‘trl%@lr t31@N having an
holes 32 fornmed in the protruding portion 3c includes

PRETEINg odi drhest éqotpmnt isor f3%e arfd e smogeluditams gontact

gp ‘%§P|§?§%“%P%ne a%&'por OE§H§Q%> &% F%%ﬁg§é ?Eg
sHEnaiamliaige ras Haie dharge £ chrm@mllp@rﬂamtsarzwmabn 31la.
Zszl?nllraersl%e,(:telavce}lyf the insertion holes 33 formed in the
base portion 3b includes a small diameter portion 33a and a
large diameter portion 33b. Each of the insertion holes 32
formed in the protruding portion 3c includes a small
diameter portion 32a and a large diameter portion 32b; In
the arrangements shown in Figs. 2 and 3, the large diameter
portions 31b and 32b have the same diameters as the large
diameter portions 21b and 22b, réspectively.

[0026] A top surface of the protruding portion 3c is
brought into contact with a bottom surface of the
protruding portion 2c of the holder member 2 when assembled.
The formation pattern of the insertion holes 32 corresponds
to the formation pattern of the insertion holes 22 of the

base portion 2b in the holder member 2. Thus, when

assembled, the insertion holes 22 and the insertion holes
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[0026] A top surface of the protruding portion 3c is
brought into contact with a bottom surface of the
protrudi ng portion 2c of the hol der nenber 2 when
assenbl ed. 30 The formation pggtern of the insertion
hol es 32 corresponds to the formation pattern of the
i nsertion holes 22 of the base portion 2b in the

| der ne ‘when t he_insertio
101 68735008 CREPTRIRToR 1561 88 o0 S8 coak ATt ot Of the
coffuniicatteny tihseaeh oot helesEachaset 30f cohetitutes a first
connunlcat|n% i nsertion holes 22 and 32 constitutes a

finser tiops dodicon ABPEY ARSn§OPRE CEdNGUCOPFE CESnt Acfdanal
R o@a v eC %%%%%E%V% QQ%B%%HthB@a%%@!E%b%gvaﬁ% an

recei ving an el ectrical signal “is directly inserted
@\l@rcmbstlaﬁtugallally isi tisrfemulyl e_mlqtehrttehir @u'@hr Shi sfqarlitlally

i.nsertiqn _hol no er er.s. t hi ens

e grdtr d& hp g‘ gn%n‘% RS rttlltoll:llt 2ole Fdaspo
@&mbroﬁehm%r%lrSHnl&&Q@tB@&sﬁQ|QhetﬁwﬁtE@UH&@.prtlons 2c
[0027] The di anmeter of the protruding portions 2c and

3@d 3¢ G@HSﬁéGUG@p@ﬁdllﬁ@SGn P&t Ods diigisdnd nsger 19y hole
%ﬁ%s B@'S of the holder menbers 2 and 3 and of

bloc menbers 4 and 5, the diameter of the
dedrdt i ve Thentddeteteramd ttihe mhmau@wlmnl@bm@sgnafZﬁh@nd 3c

d tact, hol der 15 1.
R G REe ST B o8 e R e erde

At 1318 @ Prefe hallde rmadeneirs 2N ainds al &Tnldn@fmﬂh%r balock
such as a resin material, machi nable ceramcs,

Teroe S leginst éredher sdemetier Cfatthitarengusdivel |%P|“F?§‘Cts
%ﬁl%oq!ht ' q:%rottgihs trhq%%ee%gt IE)% %:lhI d'é&%dru%%' %tea%%t%f t2@o0lder

e conductive contacts during their expansi on and
dontmagpldh rence et u senalylel g tehxeampded wotliyve cont acts

g ST Ut OO0k e f 0% B ISSBER mace of
neirhefs A ARy alar@tidlsWal RG 2% dMlehiatlerN@s ,amachinable
substantial ly rectangul ar solid shape. The
ceramics, or Teflon (registered trademark) that have good
sliding properties. This reduces the sliding resistance of
the conductive contacts during their expansion and
contraction movement, enabling the conductive contacts to
move smoothly.

[0029] The following describes structures of the block
members 4 and 5. The block member 4 made of an insulating
material has a substantially rectangular solid shape. The
block member 4 includes insertion holes 41 that are
arranged such that their opening faces form the same
pattern as the opening faces of the insertion holes 21.

The insertion holes 41 are combined and communicated with
the insertion holes 21 of the holder member 2 and the

insertion holes 31 of the holder member 3, thus sharing

axis lines parallel to the through-thickness direction of

the conductive contact holder 1. As such, each set of the
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bl ock menber 4 includes insertion holes 41 that are
arranged such that their opening faces formthe sane
pattern as the opening faces of the insertion holes
21. The insertion holes 41 a¢ conbined and

communi cated with 30 the insertion holes 21 of the
hol der nenber 2 and the insertion holes 31 of the

hol d mber 3, thus_sh e
A 7 GOgROARLRAeS | PEEL i S3f-5End BBRAGETS 05+ amond

¢aRt dehdiekdet Lonfactdcha gaehnsetopbiubthevtlcontact 7 that
insertion holes 21, 31, and 41 allows insertion of,

&W@@@leﬁhgrQQWdu@pﬁﬁétG@ﬁtacﬂ@usa @ﬁ@bn@fc@ﬁéuéﬂﬁﬁétlon
%%ﬁtaCtl7f%Qa% %p%k &%rgu%g %&eqt%%EVeghE§’aﬁ%%Eond
menber

e “inser ormed in’'the bloc
4 nsertésnasod eseb@dtigh whieht ithe Beoendh r:ougllu cwiiveh contact

t he ground conductive contact . 7 is inserted ng i_n .
5aﬂ§|éps@6ﬁ@§cpeﬂﬁ@réﬁ Pﬁrtﬁﬁltﬁpgta§§n§@erFWétbloc%n this

RRer {hbsb@o%Qn%%%bb¥e4b|%C% rRRet i vEOB3IBL Kl Rember .
contrast, the bl ock nmember 5 has top and bottom

d00B&des oﬂnaCQ@W§B§ﬁL|amﬁyb§@@3r@emb@q Shape, top and
LN ud|n hal | o Rortihaon in i,ch r, 4
#g%ﬁﬁg t r% CES Jg tantlwag é@%rln a%gngﬂgﬁe,

e above structure IS arr

hetcieringt Be hdllQek memes: 4.na|W(H115:,h tthe prlotku duem@er 4
portion 2c of the holder nenber 2 and the protrudin

BOiEn tBE GPOMRG SIS T enefbeF Ta"4RE | | iFed SEERe Detween
tt &l el nRRghe3r f4a%%%1 gk G‘chl:5 p%%tx%‘atm‘@ Rr836A 2¢ of the

er. Further, the block nenber 5 includes recesses
&le@uln@nmmgnQn@nﬁa¢®£ @w0¢ayﬁum@n@0rﬁa@mnéct@é the holder

i nserti n hol 3 forned.,in.th holde r
ELY <5t tﬁge 33 488 S w%'§h€Fo§% Condi dc?53§%€8%t§€?es

Rtag ta wiitth da@itgidthefior t efartthan ,t hate ®f olcke mgmbiend 5
20 conductive contact 7 is |nserted Thus, the bl ock
ABHANSS  reses seen Pdc tiavd Mo OPGR 1id &R SPEniidr PORAT 108 s

made f e q_%%%lict \Hq?sﬁlte%f i3 rAntd N3 dhRchivdes A Rember 3.

recesses i n each h an end of the ground

donchacthi \oef ot atetce&sﬁae;r \5|2ng a gy oarsecondugrtdyed contact 8
%%qul.%%;t Iave'fu(EL ntlaeggghs slh%Si' %ha ndchat of the ground
conductive contact 7 is inserted. Thus, the block member 5
is a conductive hollow block member that is made of a
conductive material, and that includes the recesses in each
of which an end of the ground conductive contact 8 serving
as a second ground conductive contact is inserted, and a
hollow portion in which the block member 4 can be arranged.
[0031] In the block member 5, screw holes 51 (eight in
Fig. 1) for inserting the screws 92 with which the holder
members 2 and 3 are fastened are formed at positions
corresponding to the screw holes 24 and 35.

[0032] The block members 4 and 5 are made of a
conductive material having high strength, durability, and a
small thermal expansion coefficient. For example, low-

thermal expansion metal, such as invar or koval (registered
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25 hollow portion in which the block nmenber 4 can be
arranged. [0031] In the block nenber 5, screw hol es

51 (eight in Fig. 1) for inserting the screws 92 with

whi ch the holder nenbers 2 apg 3 are fastened are

formed at positions corresponding to the screw holes

24 and 35. 30 [0032] The block nenbers 4 and 5 are

made of condycti ve terial having_high strength,
THAERPEY BRI oG AT Lok pdfs FASS may bl used.
qeeffiici entrheF o oexami®e HsOW ahldesMlavexpaisieOBbove
metal, such as invar or koval (registered 12

sitaderrnrie) haseri Comgidosr fodeAgwiroying §hesstrgposd of the
%%%%ucth %B%hn¥%%ﬁb%%% EEWQ%BSaéS%ng %u%%%ﬁ%% %%?

above ~structure has a furction for inproving the
sthrierigtimgofe ltehe rooarghedtiicv @ averst. ac tThieslege Ifunartd calss pravent
fynction for 5 shielding el ectronmagnet,.c Theses

GRS B (72 V1% PGS B BTE RavHe L5 HHERd “Eind

radiatadawhen @31 9aeGld GalrotigiinahePassem cthiveugbnttiet and
conductive contact and externally transmtted

ehEeEreragn &raa s eSS LMTtEaElidng t ithagesef rom reaching
%Qﬁggﬁ%%¥ﬁf%gl %&H%e E%JEQéﬁ%.GXbe%bngEF%%ﬁ%&QC%m%”

for ‘ e el ectromagneti ¢ waves,
mefcariabl & orhath itd1 el iblgo ak enmertteerts ohagme t5 chavaees ,siwl lis

(oY 55 S SRt B QEm L 0,200 100, Qe

ti , ld in th duct i
oM PR alahd SoReEaCtE aBBug TR .
proesent enmrod mentl carieg dewghlipesl atsivdted eisntod: conductive
signal conductive contacts 6 that input and output %
AT S 1iRIETS GRACUSTE Su eI SCH BOLAE dowerhe
IR HQURR UGV & fANRCS EHRlre seRP et are

potential to a test object; and ground 20 conductive
comgidtys 8 assdddmdl gmdnd scomduc donglusdrivaccontaggeh 6 that

NN DN AL R MU A
arBtGtiicV oa@it;addh® Ground conductive contacts 7 that
supply ground potential to a test object; and ground
conductive contacts 8 (second ground conductive contacts)
each having a full length shorter than that of the ground
conductive contacts 7.

[0035] -Each of the signal conductive contacts 6
includes: a needle member 61 that comes in contact with a
connecting electrode on a semiconductor integrated circuit
being a test object; a needle member 62 that domes in
contact with an electrode on a circuit board; and a spring
member 63 that is provided between the needle members 61
and 62 and extends and contracts to connect the two needle
members 61 and 62. The needle members 61 and 62 and the
spring member 63 share the same axis line. During testing,

each spring member 63 is extended and contracted in a

direction along this axis line, thereby cushioning the




10

15

20

25

30

i ncludes: a needl e nmenber 61 that cones in contact
wth a 25 connecting el ectrode on a sem conduct or
integrated circuit being a test object; a needle
menber 62 that comes in contagt with an el ectrode on
a circuit board; and a spring nenber 63 that is
provi ded between the needl e nenbers 61 and 62 and
extends and contracts to connect the two needl e 30

HEWESTts t61 Pen@Pe2 1ethdonsédie CRERESLNE1 caRG t62dangn the
a5 BRI RE oFC TR oS3 (BRI g coane axi s |ine. During
testing, each spring nenber 63 i s extended and
d@@Bﬁdctedﬂawhaofdmmecmeemlalm@@behﬁs6éxb§8Ianelp end
her.eb t e 13 to be applled t
AH" oﬁné@?ﬁﬁ e@ S&élgnggﬁ n1condu096FeC%lon
ipdtiededt e @ihleC Wi 0@ rkkagh h@fldt ke eneedne crrarier S
61 has a tlp end having a plurallty of nails
FreCtFdideg h@"&n&rr dor Sraplsoi Gt SHNGF 1CRe BigPey on the

%ﬁﬁH Bhauleld b ?@@%@&'éﬂléﬁﬂ?&kﬁ%ﬁ'&%@%%ﬁ%nehoﬁbove

anple a spherlc shape) on th sem conduct or
KhMEgmaﬁe$tamQCU|Dnb¢m@go¢@$mtm@m@d @moweba@@rﬁm@ of the
t est other han%. %lbas gg %%
RERE 1 iS5 Brovidss & fiange &ia ChaC comes in

|d3>n1:Qlcﬁ:0r\11tla:¢'1t a\M telaldar@fert%eofsptﬁegsme&mmmber T63. flhege
fl ange 6la cones in contact with a stepped portion,

i6lg comes H@té@ﬁé@@tbéﬂﬁée@ ﬁﬁ@ppﬁﬂg@o&téﬁ@teﬁ Sort #8n
%.%k%e%cteh% t.-%% tqjll Aig %qratrrfeq,'eg%%’rtq ”i’.%b and the
insertion there y serving to retain

sirgridl da@mdumtlm©r¢nmmadaa6 5 iths d@sehelb@I@@ﬂe 22,

nber 3. 7] _[Each of, the needl e nenbers 62 has
T TRy 19 L i Ad0nds, Sad ISl Bty act ¢
tihe iGid aid AdG mehitrNeedl e menber 62 can be noved
in the axial direction due to the expansion and

d@r@t3r7dct| ok asdh @eomqqﬁéesmmb@@o bfeiiesr ag3ip end that
nIe@er e%)l He%etdlmﬁtgﬁe q%dtsrolﬂreg%% ItrPl r3:1rcu1|j1: board.

ctro rection ¢ elastic force of
ﬂprel meediwmremices, 62ndalr @Leglntovleral dnc ahteaetx iwilt kliarection
%LESE&P%%éjexpan51on and contraction behavior of the spring
member 63. Further, the needle member 62 is urged in an
electrode direction due to the elastic force of the spring
member 63, and brought into contact with an electrode on
the circuit board with a reduced contact resistance. On
the needle member 62 is provided a flange 62a that comes in
contact with a stepped portion, i.e., an interface between
the large diameter portion 32b and the small diameter
portion 32a, of the insertion hole 32, thereby serving to
retain the signal conductive contact 6 inside the holder
member 3.
[0038] Each of the spring members 63 has a tight winding

portion 63a close to the needle member 61, and a coarse

winding portion 63b close to the needle member 62. The

tight winding portion 63a has an end that comes in contact
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the circuit board wwth a reduced contact resistance.
On the needle nenber 62 is provided a flange 62a that
comes in 25 contact with a stepped portion, i.e., an
interface between the large dianmeter portion 32b and
the small dianeter portion 32a, of the insertion hole
thereby serving to retain the signal conductive

32,
6 J.nsid he hol d §10] 3...30_[0038]. .
GRURTh D ARBIe e BaLoss TRERer, 340,003 BAChan s

6.3a e@ldos® atc0 cohe sneadlce nrahewigh, taed faaggar $2a. The
wi nding portion 63b close to the needl e menber 62. The

DGRt WMSaIRg Spérit P8R 63a2Rds AR SR PRl eEbItEs fPnare
%?%%%%%eﬁ4wﬂ@ht%g%%eoE%%Qg%y6%§nd§%% trhe e0RFS@he spring,

ndi ng portion 63b has an“end that cones in contact
wirt byt se lidearnige ,62a1ding, weedhe dedesrs 61 and 62 and

t ri ng_nenber are caonnected with each other .b
W5y Foreetons, po<s frongd soprtgy tvs gePiAgts ¥ iRLudes
wWledilRg metb e 71 ked [70038hdEachpefingh@epbewnd3 that
conductive contacts 7 includes needle nenbers 71 and
PXteadd anshoongasdsbdr ZOMISST thet 88G8lenaeRERESct/d and

4@ co c n ers /% -a ; I
TRtbere T e i e pPng “manber 73 "T6 avecrber 73
$ave sthreucturees tasicttheaseed! ¢hee meedd e6 heabet r62 6 lapagd 62

t he, spring nmenber 63, respectively. Thus, the needle

FRbNe PPN FETERS fde FRARSESLTEL Yany P% - THC Reedle
RPRGI val und t7RerekM RS HiRGide® Matdidhd e agr eergectively,
conductive contacts 7 inside the conductive contact
Hdlegebyl sery inan40] redeh fofthiehgrgraeh ¢ ovshgidiiey gontacts 7

%9&&%&;%.%idgﬁdﬂga vé‘%%d%g%@ %oq%ggeﬁs 81 and 82
having substantially the same shape, and a spring
mMedey] 83 tHaath ext eds cartdincbrioacth s ttive comtaecttst Be includes

1550 R G T 2 T U OIS e o

isgyd, andal %ﬁaﬁ%%ﬁnetnm)%rb@%e R Gt Bl saRGhdt R®ntacts to
recesses 52 of the bl ock nenber 5. The needl e nenbers
gpnnect the needle members 81 and 82. The ground
conductive contacts 8 are inserted to grooves, formed as
the insertion holes 33 of the base portion 3b and the
recesses 52 of the block member 5. The needle members.81
and 82 have base ends where flanges 8la and 82a are formed,
respectively. Each of the spring members 83 includes a
tight winding portion 83a and a coarse winding portion 83b.
The needle members at the upper portions of the ground
conductive contacts 8 are not necessarily the needle
members 81 because tip ends thereof are in contact with
bottom surfaces of the recesses 52.

[0041] To manufacture the conductive contact holder 1
having the above structure, the various inserting holes and

screw holes are formed in the holder members 2 and 3 and

the block members 4 and 5. To this end, the insulating

material and the conductive material both serving as base
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and 82 have base ends where flanges 8la and 82a are

formed, respectively. Each of the spring nenbers 83
includes a tight winding portion 83a and a coarse

wi ndi ng portion 83b. 25 The negdl e nenbers at the
upper portions of the ground conductive contacts 8
are not necessarily the needle nenbers 81 because tip
nds thgreof are n1surf % or

FREeriade argstougsian Betnlt o ARLITTRENT LRERT A o

%Qﬁh&@hghob&e&olp%@cﬁ%%uﬂ@ hﬁ&n@bQ&ee$LréQbumepntbeam, ion
various inserting holes and screw holes are forned in
Pré™hoMdér Rerisérd calafd sshasge t REChl ock nembers 4

%@@éuctTo %%&Sa%%@mbﬁge EQ%%'%B&ﬁgng”%h%rbﬁkléﬂ@ Eh%ertlon

con ive material b serving as base 15 materials
&wod esulpjnelc tsedrewi hiodest, o tdei blliowg, membiirsg 4oend 5 are

bIa kln 0 pr ssin Iaser el ect,ron

e 3B BETERenhelibelR roat 38 SRbl25r Famtened
@&s el tafrih o pFirtd ohlze wiahi @us iskgekdsi On ahdh 9I2es The
and screw hol es, the block nenbers 4 and 5 are
Sdoali axEbesy 4 He RelrdduererBetder DAd oy, Perdigneof the

re # I5tih0 ht S 9% ;

Sl T S R St Y
mmxddonwaththgs Bh@@ksm&ﬁBSBSSSuamwumNedpQSItm@npmbtrudlng

t he hl oc 4 10 f|x th it S|de sur.f.aces

B anies B e Bedertam e o fOS SReoPiona it ber
@Eﬁhﬁbn23%ﬂ@ftﬁ%epm%ﬂﬁ@é*ﬁ@mb@QfBlOnT&QSthh@ebh@b@emember
menmber 3. Thus, the bl ock nenber 4 need not be

f4a§te@ﬁ3ed10ttob@t e teseserts Withiers SleaRetsr Wiffd Sciregs or the
Eﬂ h0| 'ﬂ?% g%g\%gs 2”%%db% %e%glggs%%bﬁgﬁ % the
ers usi

ng a suitabl'e adhesi ve,
|b|1$;tcﬂ<adtemﬂaem;sm@ntd16 seriews a9k udrtd 2. aflhteerivat,i vuelsyead of

both the screws d the adhesi.ve may .,be _used t

S he Bt Ane SNt AR aeLY opid s, screvs
Eﬁﬁi&ﬁkﬁ@%h%%qV%h%m®dm%§M§%d @ %%%@wwl%gtm@m@©hd%@the

as a resinrivet, a pressure fit 20 pin, or a snap fit

ey U tu Sed- der flast @hetre thelndghemssi@ws and the adhesive,

a fastening member such as a resin rivet, a pressure fit
pin, or a snap fit may be used to fasten the holder members
2 and 3 to the block member 5.

[0043] To assemble the conductive contact holder 1,
positioning of the block members 4 and 5 and the holder
members 2 and 3 is necessary. To perform the positioning,
a positioning hole is formed that provides communication
with the block members 4, the holder member 2 and/or the
holder member 3 all sharing the same axis line, and a
positioning pin is inserted in the positioning hole. After

positioned in this way, the members are fastened with the

screws 91 and 92. This enables the positioning with higher
accuracy.
[0044] Fig. 4 is a schematic diagram of the conductive

contact holder 1 having the above structure and being used
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2 and 3 to the block nenber 5 [0043] To assenble the
conductive contact holder 1, positioning of the block
nmenbers 4 and 5 and the holder nenbers 2 and 3 is
necessary. To performthe posigioning, 25 a
positioning hole is fornmed that provides comrunication
with the bl ock nenbers 4, the hol der nenber 2 and/or

the _hol der hari ng the sane

&4 §esﬁ&§gt|o%%ﬂ8 élﬁg 5% nggpgggtl e pos?thogﬁﬁr L
rale. 4Afitleln @ﬂ&b&g@ﬂe@rbﬁsLBb&tWQMalth&eWEBHemheapertlon
fastened with the 30 screws 91 and 92. This enabl es
shewpodit Fdni-ng -wi ERORI ghere 4BEuFRBFUCoUR4FORtgetaholder

IS %e%%%ﬁgghbﬁc@' gﬁﬁ%b f-atRe eondugti Y80, cqnkact 5 test

hdl havi n e above structure and béing used 16
b@netestumgatﬁegaedlngnﬁhep@emduaﬂ|wen@@ntaog kdegsrodes

v Fi an .enl ar Cross t.i onal ew_of the
S Pol brs Y g B a0 A koG o ShE CEPoLS
aRemRGls Bal der thlh sageen conduetak e kbegratedeCi r similarly,
100, i.e., a test 5 object, is attached, and spherica

SOMTEdCRdg CONBECdags S Legt rafeshldg RS REGUEHt a8(E°
Con%a%%P%l%% thes n%%dk%gl%%%gﬁrsm@%b% sthe %EQQQE ground

uctive contacts 6 mlarly, spherical
comnaecttiing eoadtthcdaded . 10X varth elr, oedleictiredes €0idt aot a

wiith tips of t need| s 71 of the g

e Pooh 0 ST7. DEUTORG TbPeCrsass Yo thof he of the
Gideellid rRaded s2@0 re thic0ddhihalniconeRriratie \WohftalitRs 6,

of the needle nenbers 62 of the signal conductive

eSRcdaIosies;, 20é2| Ot rthde s 125211¢n boge & i208uipr o H&RPYIPGo into
%% ersuggkg# " <] %&n%%.tfgédl 'ﬂ@%ﬂ% H@ %%GQ%% grognd

€ groun conduct i ve contact s 7,
@omﬂuumﬂm@ 2% tare tsh @ |, clancuiet] e dicade s2 @0 3aoa wm@ughmcult
into cgﬂ}act with tips . of the nee

8 6k 00d S RFQUIRE daCaeR tec qﬁ[@fdﬁ*} Q;Ql%rst ﬁ%&?“&t geedle

%@AM@M 82 &f 4hd RERId RGIRARE BAhtalds aNd 83
are contracted in the axial direction .
[0045] In the state shown in Fig. 4, the spring members

63, 73, and 83 are contracted in the axial direction
thereof. When contracted, the spring members 63, 73, and
83 are slightly deflected in a direction (a lateral
direction in Fig. 4) orthogonal to the axial direction.
Accordingly, the spring members 73 are brought into direct
contact with the block member 4, so that the ground
conductive contacts 7 are electrically connected to the
block member 4. As a result, the ground potential to be
provided by the ground conductive contacts 7 becomes equal
to the potential of the block member 4. The ground
conductive contacts 8 supply the ground potential being
equal to the potential of the block member 5 because the
tips of the needle members 81 come in contact with the

block member 5. As a result, a strong ground is provided

around the signal conductive contacts 6, enabling to reduce
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20 thereof. \Wen contracted, the spring nenbers 63,
73, and 83 are slightly deflected in a direction (a
lateral direction in Fig. 4) orthogonal to the axia
direction. Accordingly, the spring nenbers 73 are
brought into direct contact with the bl ock nenber 4,
so that the ground 25 conductive contacts 7 are

FRECLLLAALY COUNECLET o LS RLAGK TRINGT c8paffcdve

Sul r Sang S Sotent i a

@bﬂ&ﬁ@t@OBdUCEhi% peeiants 7okeceoresiegualk ttanbmetted
otential of the block nenber 4. The ground
SHIGED \F@ec@ﬁf“éé‘f?§1d810§9|§pll\?t€ﬁ‘éa§r‘36luﬁ&rﬁbltléntlogl and the

ng%%l%ob%%%@]ZBQ tQ%e&%b?n%bﬁhegﬁnbhgm%&%@%d”%ﬁ@%&r@cal

because the tips of the need nbers 81 come in
@@nmacmemlﬁhlpheofbt@@kcwembgmlse Asnjacgshfldex 1. The

HIRRICT T Con'aele &, ENaBEN R ot 6 "Leabes TPiciRess

clepssidahly bet waen ollke tadjcailnichg raicgeali starduetkigueé red for
contacts 6. This prevents |loss of signhals transmtted

BoewsoRdued iyenicosiagdt b lidsedrat ed circuit 100 and
@ 46qi T CURL. hQRT gzqg ahhen %g%g%%%hgvbﬁgtb@Br%Ye@he signal

electrical 5 chara teristics of the conductive contact
mmmmuctlveTh@ntbhaek6nenbersomdan¢15en@90hav@ember and the

SU|tabIe t hi cknes endi on_th electrl

YRR viE sPPg Wé&&P % 8&% R&Yc BRAGCHTV %ggnﬁgc€dvance'
malgdens ks [0Q4GlemAGGer diiRg bt F amr@&g&@a@tomathern
of the signal 10 conductive contacts 6, th

CORGUSHLYE BILock MeMbeE -and PRECKe BIFIREE] éé foerEwin Fig. S
q%hQQd%%wgeflq%l gg?ﬁgﬂnQ%%e@oEQ %%%ﬁﬁﬁﬁg thl $hedphiSc

emat1 c diagram of an exanple o conducti ve
lleotie rmdnTbierondd dilioek bieake medbeshowhown EngFigy. 1, a
includes a. first menber 45a corr p di to the, bl ogk
5 G BT o il P E SBODER Mooty s R K ASRPGT 7.
 corREIH VB HRAN AD D 16K dERMRA) NG Howmt A& bh@qqueaharllnk

5 (conductive hollow bl ock nenber) shown in Fig

aed tiome 456t thhgits a45c makker Odr &hvademe CPWélus“&we material
%ﬁp%%ggéu%fngfgwfyrst member 45a and the second member 45b,

and that link and connect the first member 45a to the
second member 45b. In the first member 45a are provided
insertion holes 451 for inserting the ground conductive
contacts 7. In the second member 45b, screw holes 452
(eight in Fig. 5) for inserting the screws 92 with which
the holder members 2 and 3 are fastened are formed at
positions corresponding to the screw holes 24 and 35. When
the block member 45 is used to constitute a conductive
contact holder, the protruding portion 2c of the holder
member 2 and the protruding portion 3c ofvthe holder member
3 need to have cutouts that can fit to the link portions
45c.

[0047] The ground conductive contacts 7 and 8 have

extremely small structures due to the high integration and
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as those of the first nenber 45a and the second nenber
45p, 20 and that |ink and connect the first menmber 45a
to the second nenber 45b. In the first nenber 45a are
provided insertion holes 451;g0r inserting the ground
conductive contacts 7. In the second menber 45b,
screw holes 452 (eight in Fig. 5 for inserting the
scgrews 92 wi.th which 25 the holder nenbers 2 and 3 are
FUSLERST L2PE 108 fibd TR SEBERENE Fo6r rOSIRATRY CoTERat 100-
FERRW ROl odhmRd 035 thWh et ounkie cBhaelk tiwabebn4acts 7 and 8
used to constitute a conductive contact holder, the

pret negilig ipdet ifor Toeot olmaerolodethembiesk meglkgrshd and 5.
%tht%léqj,ng:h%o%)tg't% £3%10% ¢ he hel der Fﬁl%%%frs%_ 3nkeed

to have ‘cutou at can fit to the portions
4fote a@e4l7 oyThéegredend rdendhetriges gdneacby Zhandr®und
have extrenely small_ structures due to the high .
CAPGH 6N CRRTE8® i ATAL G (24 Pon T6PAFAEY 4o 2 variable
SR MG O M daH189-aed CiThCUithelOQordEhUshet Betential of
vol umes of the ground conductive contacts 7 and 8 are

HG iggioping! fcomdied 1vel weadasttst He apidodk Aefber $he Begential
%f g@@qﬂTﬁbk %&@Q%eqtkﬂd %ﬂ H esQE%ﬁ% ﬂ%ﬁ%%%in%da%Q the

, generated by the electri'c charges-given by the
grrowndl pedarctdisilve contacts 7 and 8 can be regarded as
a variable valuye being nearly z I n other words, .
(DA ent (TR GPOVERE BB o iU dhey @TES T e Le VP A"
&nadled td MRAlRNE dlondRfctiRe ek sremdanerd iakd valing:
is stably maintained at the 10 ground potenti al. .
[200481s Ulled 1aiso Ve Leterodiemiastr dfhatthd spresientofi gpedfisedating
enabl es .to provid conduct i ve . t__hal der ;
Tty b iy Hafe o Bt throygn wnich
ef sarnals Woaddued i vietoeinitalct dmgbutndingdesida olutipsttting a
i nsertion hole through which 15 a,s%g? | conductive
SOt S/ it Takd GGttt itfg 94T taﬂaﬂnﬁﬁréﬁﬂ-PWﬁﬁ

&t Sttt 419 yWiReCAM 11 NIRIGHe0 QWYY o Hehshariih@l I ddks

full Tength; "and a conductive bl ock

member that is made of a conductive material, and includes
a second insertion hole through which the ground conductive
contact is inserted being in partial contact therewith.
With such a simple structure facilitating assembly, the
conductive contact holder is capable of dealing with a
high-frequency signal and with high integration and
miniaturization of a test object.

[0049] According to the present embodiment, the
insertion holes for inserting the signal conductive
contacts are formed directly in the insulating holder
member. Thus, coaxial structures can be formed easily even
when the conductive contacts are arranged at a narrow pitch
of being equal to or less than several hundred micrometers.

This eliminates the need to provide insulating pipe members

as in the conventional technology, thus reducing

manufacturing costs.
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menber that is nmade of a conductive material, and
i ncl udes a second insertion hole through which the
ground conductive 20 contact is inserted being in
partial contact therewith. Wg¢h such a sinple
structure facilitating assenbly, the conductive
contact holder is capable of dealing with a

igh-f ' I d w th _hi ' I Qn . -
OG0y 2 AP Lt K e BRE o o6t 0 35 LG ASRer RgS 17

it et h& ipnesiete cenboditieatught ke ichngekt icondneltésef @bntacts
inserting the signal conductive contacts_are forned

dire diS@Titedt-he FiOXs §F&ITPAG - hdhGe P LoggnBsrbersyg, and 5 may
¢ _t%%‘k%"e‘érse%e%%gb%qﬁ%ﬁ”%@ eal Iy 1@%eR s sWRen thie
conductive contacts aré arranged at a narrow pitch 30
afondeicrig veqeain tag toholees tlhan Isevérs clasedr éd is possible

crometers. his elininates the need.to provi,de .
ST P58 MRS | ad o115 & BomVEnCHoRA] Conductive
RERRGHOGY mdrRUS il@duGidagt 1ganuf act uri ng costs. 19
[0050] The bl ock nmembers 4 and 5 have any thickness in

tiRO5dNi al  dibcediorewoimdodge omibes the cdraadt icppductive

%%I?ltt%%é:% 6258 HHIR tdei’%::t El%ru 14! &hel I&%n@i'u%@ﬁv@a ek cts
an may ave a thickness nearly equal to the

tfhirc kless rdfcatlhe ignadndiset ianel ¢diet aondugltdere tonttacts for

this case, it is possjble to shield.electromgnetic

BAYES FRtbin e SioGRAT W dikEL (V8 2Dddrtalc 6 Sopgn T there

#agnidd Gartdsle A5 helh@niicedien @ otesetished it Rewer supply

signal conductive contacts 6 w thout distinguishing

e fegmddon ihee’ ec antddems terp liggiges] déden dhrtsiogndheuse

%cfu SNk %%%gfa\éecﬁc %tra%tl% cftQ:ri gy gﬁlléﬁp Iu3é'e . In this
egarding the durabi ity of current, there my be a

casse ! ale tinesexariduc thiole sc anrtyadies foamepowerchs ujplty the

preferably have a dianmeter |arger than that of t

St ?‘E‘Q t c

jiare hodmSadiod S e daS COngHa Ly Se. Oﬂq:%t%ss for

12 A58 cd1h e iighsar tiQn el ahddn e fiommed1g4c Fdhathserting
the insertion holes for inserting the conductive
doret acrsluagrive contacts for power supply have different

- diameters according to a wiring pattern on a test object.
[0052] The ground conductive contacts 7 may have an
external diameter larger than that of the signal conductive
contacts 6. This is because the ground conductive contacts
7 have no need to perform impedance matching of the
characteristics impedance, and therefore the external
diameter thereof can be increased as much as possible
regarding the strength, durability, and electrical
conductivity.

[0053] The above conductive contacts are described as
examples only, and the present embodiment is applicable to
various known conductive contacts.

[0054] In addition, the present embodiment assumes that

the conductive contact unit is used to test a semiconductor

integrated circuit. Needless to say, the conductive
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el ectrical signal use and the insertion holes for
inserting the conductive contacts for power supply
have different diameters according to a wiring
pattern on a test object. 20 $®052] The ground
conductive contacts 7 may have an external dianeter
Iarger than that of the signal conductive contacts 6.

b h d d h
Rk 258 R Rorp st $3d: EriohS BRLERY Brobe"hic

ehRakdaaie ﬁ:le%tﬂ @S plaked@n ee.a rand rt h}%rf%fro rl%vtelle oexwarikal a
25 di aneter thereof can be increased as nmuch as

FEEdjaomelucteFa iy ith@ostesyers, addesti Poyctand

glogetsni cal v %ngthhxﬁ&y [ 0053] The above conductive
contacts are described as examples only, and the

preseﬁﬂMEnhddwmamg|d§ammﬂhe®aMGdhﬁicaaoomardeihknown
conducti.ve contacts. 005%%‘In |on

ERIHTE SRRIAEEY At e oRd ke Tesst B flent

uni

iFS used its0 of @%ihethatard m&@t@mrof Irfétl%g'ra&iltte@omtrl@lrhlst of a
Needl ess to say, the conductive 20 contact unit is

mqw"@ W%amtgm%&% BFGrciaditin @ dd&dtt godedd cation
%fpﬁﬁﬁg ﬂﬂ%éﬁ% n. le%?%dﬁ&d@%ﬁv% @ontact holder 9

sen1conghctor chip is nounted as a test object. [0055]
dciwin dat iFdns % The fooleatiung d@@¢r¢b@39ﬂ@@mﬁ @@m@@@glve

of the  cqnductive contacts rd to the pr S
ERGHnE PRIGS 6 (D0 b CHarati e Bin o S rE Ao i
ROM1IMNS rrﬁ’afmhﬁar qondUEdneR HaRtea ¢1 Jed ﬂ%ﬁnb@&QOftCﬂﬂr@@gﬂqO which
a first nodification of the present invention.

démmqur@l EEMCAat s Fan g ctE 7s Wi 1ioh aFilgnds fwésl—éength
Lﬁ_rneset:&laﬁt q 1 he,greund c%%du% ‘éeftl%‘?ﬁth%cﬂe% %eh%'fﬂg
ort -Iength are inserted al 8o in

MmMMmhﬁmmmmmmw@&MmkmmM@ﬁ&hm&MmWﬁhmﬁina

LS S sonduct v cotlacte T DRI L0 carrion or
halgs o% tfl"%r Fro s dridi thike ok teomdugld V®rmed in the
contacts 8 are fornmed in a

block member 4-2. With the above structure, the conductive
contact holder 9 can provide a further stronger ground.
[0056] Fig. 7 is a schematic diagram of relevant
portions of a conductive contact holder according to a
second modification of the present embodiment. 1In a
conductive contact holder 10 shown in Fig. 7, an outer
periphery of a block member 4-3 (conductive'block member)
allowing insertion of the ground conductive contacts 7 is
partially extended out in the through-thickness direction
near the signal conductive contacts 6 to be exposed on
surfaces of the conductive contact holder 10. 1In this case,
holder members 2-2 and 3-3 have shapes that can fit to the
portions of the block member 4-3 that are exposed outside.

With the above structure, the conductive contact holder 10

can shield electromagnetic waves more reliably. Depending

on the structure of the semiconductor integrated circuit




hol der nenber 3-2, and recesses 42 allow ng insertion
of tips of the ground conductive contacts 8 are
formed in the block nmenber 4-2. Wth the above
structure, the conductive copfact holder 9 can
provide a further stronger ground. 20 [0056] Fig. 7 is
a schematic diagram of relevant portions of a
conductive contact hol der according to a _sec

ond ,
A fHCalGiaITIoE PRE TS E9&ht CORPGEitTEntC [Hheg conductive
CORAUCH ¥e 160t 3¢t Dol dels i@ r9heWE it Fog- plev@itadeh
peri phery of a block nenber 4-3 (conductive bl ock
s 128 udit dwi pgovisied: ioon thke plee tgoosnd fc dhdubtliog&
cont act [ partially extended out in the
Pﬁ?%ﬁﬁhﬁféic &s§ 5§ Féf%ﬁgg'oﬁggﬁdfhe si gna
qouduyat | ve FaNt &ctis 6 tsehlefa@iposicgerm SUr fretevanft
t he conductive contact holder 10. In this case,,
POIrdeCTFe Mo s CRNAlUSHd VS $ORARE ts RapES Tt RECOLER M £t &
the 30 gm%‘&ritf'i%%g i e hleoght SRR e rtbud i ddk: .ﬁVGQn a

exposed out si Wth the above structure, t
conducttiive contactt hollder 10 st@wnshinelFdg. 8, the outer

el ectromagnet i es.nmore.reliably. Dependi on th
BT O (8 BURCEoMATECGr 4 i A SERT Einduerbgp et on
g ke Cidfc e RoJIak comrecietdidethea Iconduettihee, an
contact holder 10, an_insulating filmfor preventing a
sy Eerdmhenys ofr Gvibded koM portd diFeTEI At ShiNGdr oW
RRE! nﬁe’n%etrﬁata&q_ro%ﬁﬁgqgﬁ%%&lﬂoﬂ de ohd Q;Q%?J]ndl:'c%-nd%ctive
s a schematic diagramof relevant portiions of a
comducttisve8 dentpaett iladllge e xdenoiedi gt ¢ na thehithgough-

di fication of .the prese enmhodi nent. In.a

S PERASE O TF SHOWMA D FORdy St ve gentacts 6,

A ¢e RYIRREA Ahd heidHeds e 4ohdutiaft icinthct

exposed on 10 surfaces of the conductive contact

hellger 4. Fihraser hodler mealoeser iZpRedpdofi 4 Bayek shapes
R A
a2 italdty et engedegutoutrs itdee t ddigl-het Ribokress ructure,
qcihreecctcjn%rllcr%ei%re tc%%tséic nﬂolcdoeq’d l'iclt ic\g% Cs nlte%.%t Sel6e’ctroma<;metic
waves more reliably, as in the conductive contact holder 10.
In this modification also, depending on the structure of
the semiconductor integrated circuit and the circuit board
both connected to the conductive contact holder 11, an
insulating film for preventing a short circuit may be
provided on the portions of the block members 4-3 and 5-2
that are exposed outside. ‘

[0058] In Figs. 6 to 8, elements having the same
structures as those of the conduétive contact holder 1
according to the first embodiment are indicated by the same
reference numerals as in Fig. 3 or the like.

[{0059] Although the present invention has been described

with reference to a particular embodiment, it will be

understood that the present invention is also capable of



15 to be exposed on the surfaces of the conductive
contact holder 11. Thus, hol der nenbers 2-3 and 3-4
have shapes that can fit to the portions of the bl ock
menbers 4-3 and 5-2 that areygxposed outside. Wth

t he above structure, the conductive contact hol der 11
can shield el ectromagnetic 20 waves nore reliably, as

in the conductive contact hol der. . 10, n thi.s.

& e Ea 05#@6, S 2)8 e Soﬁ'lttﬁénstti‘&ctsﬁ%é 15 angdpgcope
sgmceendpplarcdnt-agralsed circuit and the circuit board
both connected to the conductive contact hol der 11, an

IASYISERIAG APPMICEE Ipddv¥enting a short circuit may be
Qvi ded .o part i gn I 4- rdin

N R R N O S
5 tto 8&heelpemmeing Haviend ithe isaprefetrebdeurfes aoldhoge of

t he conductive contact holder 1 according to the . .

PSP G RBTE e ok (Ao By e [S3ma"g00T & cireuit

fc@r QRCE RUMBIRNIURT oM ihitégrated tcheduike. [0059]

Al t hough the present invention has been descri bed

with reference to a particular enbodinent, it will be

understood that the present invention is also capable

of 22 further and other enbodinments within the spirit

and scope of the appended cl ai ns. | NDUSTRI AL

APPLI CABI LI TY [ 0060] As described, a conductive

contact unit according 5 to the present invention is

preferable for holding conductive contacts used for

current testing of a circuit such as a sem conductor

integrated circuit. 23 CLAIMS 1. A conductive contact

hol der that holds a signal conductive contact for

i nputting and outputting a signal to and froma

circuit, and a ground conductive contact for 5

suppl ying ground potential to the circuit, the

conducti ve
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contact hol der conprising: an insulating hol der nenber
that is nmade of an insulating material, and includes
a first insertion hole through which the signa
conductive contact is directly310 inserted over
substantially full length thereof; and a conductive
bl ock nmenber that is made of a conductive material,
and i ncludes a second inseré{gﬂggole t hrough which
t he ground conductive conta inserted in partia
aont agt doheremitle. cbatdctlhe leerdutkitveociart acts igalkder
according to claiml, wherein the insulating holder

Give geadagtt ifrst RELESAndneRte CUARY t4188cangional to
%%bd%&o %b%ﬁ . QE,a%%d§ a%&%%nﬁl%%%dﬁct%@e contact for
'ongi tudi nal direction of the first 1nsertion hole,
anghptllye. ngo iohectnidy @oltlemd i aiterdoe rthies digcatied Téewsenduggive
firﬁ}éﬁpld r, menber and _the second hol der nenber. 3.
TR TEGTIICRE EORPEE RS der according to claim 2, 25

wher eigh Rarsh 16t inke HeQRdUC e Y atls tMarbeak des ogxpased
on a_ surface of the conductive contact holder. 4. The
dawddettiing asregde tholedsr iacded@isng fd raty iogeréion hole
j 1 Cohur onNpr.iSi [ I
i B e R
neseyritadd, cared isublsuces iz llgcdss i i engitdh taue rend ;oknal

second ground .conductive conta avin full length ..
shorté?q¥¥ﬂi¢c Hﬁﬂ:ﬂio Fﬁ“%@r t @Qgﬁﬁu%@%@oﬁ uét i gduCtlve
GRIHAG 1 S As Alc@Gdednd 24 condAlnls@WtRent hel e i hwduefh

the conductive block nenber is arranged, wherein in .
e o [thsw gFerrido EonIchie taaied GONTERE thIiGc R e 4R Partial

OAé?gg zggéﬁy%h%he first insertion hole forned in
the I ns

ulating hol der nmenber are arranged. 5. The
conducti ve contact hol der according to claim4,
2. The conductive contact holder according to claim 1,
wherein

the insulating holder member includes a first holder
member and a second holder member that are stacked along a
longitudinal direction of the first insertion hole, and

the conductive block member is located between the

first holder member and the second holder member.

3. The conductive contact holder according to claim 2,
wherein part of the conductive block member is exposed on a

surface of the conductive contact holder.

4. The conductive contact holder according to any one of

claims 1 to 3, further comprising a conductive hollow block

member that is made of a conductive material, and includes
a recess in which an end of a second ground conductive

contact having a full length shorter than a full length of

the ground conductive contact is inserted, and




wherein part of the conductive holl ow bl ock nmenber is
exposed on a surface of the conductive contact hol der.
10 6. The conductive contact hol der according to claim
4, wherein the conductive blggk nenber includes a
recess in which an end of the second ground
conductive contact is inserted. 15 7. The conductive
cont act _hol.der according to .claim 4,

: erein e
i nsul &t Mg P81 Ber tHeRpe é’ﬁd%@h@oﬁé?&g‘]‘i éV@hﬁ?ﬁP&% member
Rlsogk aBideer @@ ddixed with at | east one of a screw
and an adhesi ve.
in the hollow portion, the conductive block member and
at least part of the first insertion hole formed in the

5 insulating holder member are arranged.

5. The conductive contact holder according to claim 4,
wherein part of the conductive hollow block member is

exposed on a surface of the conductive contact holder.

10
6. The conductive contact holder according to claim 4,
wherein the conductive block member includes a recess in
which an end of the second ground conductive contact is
inserted.

15 |
7. The conductive contact holder according to claim 4,

wherein the insulating holder member and the conductive

hollow block member are fixed with at least one of a screw

and an adhesive.




