Speci fication Title of the Invention

El ect.r,oni c Conponent Connect or 5 Background of the Invﬁgbgéﬁ

The present invention relates to an electronic conpone corihector
used to measure the characteristics of an el ectronic conmponent, eT’g.,
a very high-frequency element. 1061- In recent years, a
strong demand has ari sen for a sem conductor device conprising an

el ectronic conponent and, in particular a 3 to 10-GHz band very

hi gh-frequency el enent, and a demgpecli®icari®nectronic conponent
connector that can be used in a very 15 high-frequency band has been

i ncreasing accordingly. In TitléessutkeeDnaveatidr characteristics of such

a very hi gh-frequency el ectroni c conponent, when | ong contacts
extending fromthe nain bBlycoitohie CemposentenConnettare used, the
I nfl uence of inductance and stray capacitance 20 I ncreases. Therefore,
it is preferable that short as possi bl e contacts be used. Wen the
contacts and the _
5 ackgro of the Invention
| The present invention relates to an electronic
component connector used to measure the characteristics
of an electronic component, e.g., a very high-frequency
element.
10 In recent years, a strong demand has arisen
for a semiconductor device comprising an electronic
component and,- in particular a 3 to 10-GHz band very
high-frequency element, and a demand for an electronic
component connector that can be used in a very
15 high~frequency band has been increasing accordingly. 1In
measurement of the characteristics of such a very
high-frequency electronic component, when long contacts
extending from the main body of the measurement unit are
used, the influence of inductance and stray capaéitance
20 increases. Therefore, it is preferable that short as
possible contacts be used. When the contacts and the
main body of the measurement unit are connected through
cables, a measurement error occurs due to the influence
of the inductance and stray capacitance of the cables.

25 Therefore, the contacts are conventionally, generally

located directly on the measurement circuit bhoard.



mai n body of the measurenment unit are connected through cables, a
measurenment error occurs due to the influence of the inductance and
stray capacitance of the cables. 25 Therefore, the contacts are
conventionally, generally | ocated directly on the measurement circuit
board. -2- - 2- Fig.
11 shows a conventional electronic conponent connector used in

nmeasur enent of the characteristics of a very high-frequency

el ectronic conpongiig, |fhtgﬁéh§ﬂéxggﬂvgétfgﬁg¥) S ctayHet or 101, 5
two rows of a plurality of contacts 103 made of ' belt-1ike netal

segnents are VdnptARchtOtchri@RADY QIBY in meadfiirémdrit Romrthel02. A plurality
of lead term nals 105 extending froman el ectroni c conponent 104 are

di sposed chlrddtemitia 9108 deryE didisphrsydendhalecireiaf ter, 10
the el ectronic conponent 104 is pressed toward the measurenment circuit
board 102 wi t kempmmedst er Mimerthis elqrtasmire domposiant: aqmesdian IfEver 106
to obtain good el ectrical contact between the contacts 103 and the

| ead % er tiwaalzowsO R |1 phiralkityt of canbaeta W13 vadeapf i s

belt-like metal segments are arranged on a measurement
circuit board 102. A plurality of lead terminals 105
extending from an electronic component 104 are disposed
on the contacts 103 to correspond to them. Thereafter,
10 the electronic component 104 is pressed toward the
measurement circuit board 102 with a predetermined
pressure by using a pressing member 106 to obtain good
electrical contact between the contacts 103 and the lead
terminals 105. 1In this state, a current or voltage is
15 applied to the electronic cbmponent 104 through
terminals 107 of the measurement c¢ircuit board 102,
thereby measuring the electrical characteristics of the
electronic component 104.
If, however, oxide films are formed on the
20 surfaces of the contacts 103 of the electronic component
connector 101 or the lead terminals 105 of the
electronic component 104 or if these surfaces are
soiled, the oxide films or contamination forms
insulating layers to disable good electrical connection.
25 For this reason, in measurement, the contacts 103 are
usually brought into slidable contact with the surfaces

of the lead terminals 105 with a predetermined elastic



15 épplied to the el ectronic conponent 104 t hrough
the nmeasurenent circuit board 102,

characteristics of the el ectroni c conponent 104.
however, oxide filns are formed on the 20 surfaces of the contacts 103

of the el ectronic conponent

termnals 107 of
t hereby neasuring the electrical

I f,

connecton 101 or the lead termnals 105 of

t he el ectroni c conponent 104 or if these surfaces are soi l ed, the
oxide films or contam nation forns insulating layers to disable good
el ectrical conmftdd Gthrodgh dWlopddit IGREHL1ed ABASPH BFRitidhe contacts

103 are

usual |y brought into slidable contact wth the surfaces

of the |ead tarytniad sndl Athen d g ingrpttaiertiee b £| tisd i ontacts 103, so

-3 -

el ectri cal

force through an operation called a w ping action
utilizing the tdat ngpoud calydteical ddmenniactcad e ¢ntained. t Htte good
connection can be obtained. The proxi mal end portions of

the contacts Pxima)iemndl portidns ahethergomzdcts 070 hiaze shixed iany.
As descri bed above, in the characteristic test in a very

hi gh- f r eqiencythsarkerRinaksiek07 ovidde rapkdeing -

10

15

20

25

As described above, in the characteristic test
in a very high-frequency band, in order to decrease the
inductance and stray capacitance and to increase the
measurement accuracy, the contacts 103 are provided
directly on the measurement circuit board 102 and the
contacts 103 are formed as small segments. For example,
when the contacts 103 are formed into a length of 1 mm
or less, to increase the contact pressure with the lead
terminals 105, the rigidity of the contacts 103 must be
increased. At the same time, a certain elastic
deformation amount is required for the contacts 103 in
order to maintain the height accuracy of the distal end
portions of the contacts 103 and the height accuracy of
the lead terminals 105 themselves. Therefore, when the
electronic component connector 101 is used repeatedly,
the contacts 103 are broken due to metal fatigue. 1In
particular, to increase the rigidity of the contacts 103
by forming them with spring members, the plate thickness
of the contacts 103 must be increased. This, however,
causes a typical metal fatigue to decrease the

durability. Also, when the rigidity of the contacts 103



I nduct ance and stray capacitance and to increase the measur enment
accuracy, the contacts 103 are provided 10 directly on the nmeasurenent
circuit board 102 and the contacts 103 are forned as small segne

For exanpl e,

when the contacts 103 are fornmed into a length of 1

or less, to increase the contact pressuredwith the | ead term na
105, the rigidity of the contacts 103 nust be 15 increased. At the
time, a certain elastic deformati on anmount is required for the

contacts 103 ijy jncred¥dtel 4 GuPf{dAddtiye i1 Apeil afdrimd o s
end portions of the contacts 103 and the hei ght accuracy of

| ead term nal audiint heimdvase oheigied e, when the 20 electronic
conponent connector 101 is used repeatedly, ~the contacts 103 are
broken due to netal fatimiwthdtimore, irpasideitd effedtna adiyeindie rigidity
of the contacts 103 by formng themw th spring nenbers, the plate

t hi ckness

actofort helngiorng actt MGG mirsy dood relesatseid: a IThion t duwtwevigrh

causes a typical netal fatigue to decrease the durability. Also,
the rigididy dfhe Heabriieaminalgg 105, the contacts 103 must

10

15

20

25

elastically deform to a certain degree even after the
lead terminals 105 start to come into contact with them.
Therefore, the smaller the contacts 103, the more
largely the above problem occurs, making it difficult to

perform high-accuracy measurement.

Summary of the Invention

It is an object of the present invention to
provide an electronic component connector for contacts
that can obtain a good wiping action without imparting
the contacts with elasticity.

It is another object of the present invention
to provide an electronic component connector capable of
downsizing the contacts and having an improved
durability;

It is still another object of the present
invention to provide an electronic component connector
which can be suitably used in measurement of the
characteristics of an electronic component having very
high-frequency characteristics,

In order to achieve the above objects,
according tb the present invention, there is provided an

electronic component connector comprising a plurality of

nts.
nm
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t he
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when



I's increased, a sufficiently large elastic deformation anount cannot

be obt ai ned. Furthernore, in order to effect a w ping
action aimng at obtaining good electrical contact with 5 the | ead
termnals 105, the contacts 103 nust el astically deformto a certain
degree even after the | ead term nalg.105 start to conme into contact
with them Therefore, the smaller the contacts 103, the nore

| argely the above problemoccurs, making it difficult to 10 perform

hi gh-accur acy JBRAIHE RN lterminal SWEESA Un (1 {ABEHE Ay substrate,
It is an object of the present invention to provi de an el ectronic

conponent CONREGIMrdITtE WK Bl -1ike dlpfortdmeners) pr@giedVidi theact i on
wi thout inparting 15 the contacts with elasticity. It is
anot her obj ectimsfuldtei iy esgtrateetio Worrespord v hel ecardwd teiste oni ¢
conponent connector capabl e of downsi zi ng the contacts and havi ng an
i nproved tadwwiatE 1s t ythe 2ipport membersd treéspesttivelgndtavemopfirss  of

t he present i nvention to provide an el ectroni c conponent connector
whi ch can e ®nd asistiegns arrangedidamentray theorrespafithrtartderi stics of

an el ectroni c conponent having very hi gh-frequency characterj stics.
25 Pluradrider b krad darminalsp Rpatduiiqg from an electrical

component and proximal end portions cantilevered by the
insulating substrate, and a plurality of conductive
contacts insulated from each other and provided to the
10 free end portions of the support members to normally
oppose the conductive terminals through a predetermined
gap, the conductive contacts respectively having first
contact portions to come into contact with the lead
terminals of the electrical component and second contact
15 portions to come into contact with the terminals at
positions, in a longitudinal direction of the support
members, different from positions where the first
contact portions come into contact with the terminals,
wherein the lead terminals of the electrical component
20 are positioned to correspond to the conductive contacts,
thereafter the electrical component is pressed against
an elastic force of the support members in a direction
to come close to the insulating substrate, thereby
electrically connecting the conductive terminals and the
25 lead terminals of the electrical component through the

conductive contacts.



according to the present invention, there is provided an el ectronic
conponent connector conprising a plurality of

-5- conductive termnals formed on an insulating substrate, a
plurality of belt-like support nenbers provided on the i nsulating
substrate to correspond to the conductiveg- term nals, the support
menbers respectively having free 5 end portions arranged in arowto
correspond to a plurality of lead term nals extending from an

el ectrical Bri@pn@@g@giggggnpapx{@@IDgggi%gétions cantil evered by the

I nsul ating substrate, and a plurality of conductive contacts

i nsul ated from each ot herigndl pi®Vva deskt DofhdE vidw slhd®Engndnportions of

t he support nenbers to normally oppose the conductive terminals

t hrough a predelertroeilc compg@ant tdenmancrtaveocdinqcts thspbitsvel vy
havi ng first contact portions to cone into contact wth the | ead
term nal s of téembedimentcaf theperesentinitneerbhbentontact 15 portions to
come into contact with the term nals at positions, in a |ongitudinal
direction ®f the supportFig- 2 hempesectipnalbreievivherebiitronkedthere the

first contact portions cone into contact with the terniqgls,
terminals of the electronic component are presse

against conductive contacts from the state shown in
Fig. 1;
Fig. 3 is a sectional view showing a state

10 during measurement wherein the lead terminals are
further pressed against the conductive contacts from the
state shown in Fig. 2;

Fig. 4 is an enlarged sectional view of the
electrical contacts in the state shown in Fig. 2;

15 Figs. 5A to 5C are views for explaining how to

attach the conductive contacts in a different manner;

Fig. 6 is a sectional view of a contact
portion showing the second embodiment of the present
invention;

20 Fig. 7 is a sectional view of a support member
portion showing the third embodiment of the present
invention;

Fig. 8 is a sectional view of a conductive
contact portion showing the fourth embodiment of the

25 present invention;



wherein the lead termnals of the electrical conponent 20 are positioned

t-o correspond to the conductive contacts, thereafter the electrical
conmponent is pressed agai nst an elastic force of the support nenbers
in a direction to come close to the insulating substrate, thereby

el ectrically connecting the conductive tegoinals and the 25 | ead
termnals of the electrical conponent through the conductive contacts.
- 6- Brief Description of the Draw ngs Fig. 1is a

sectional view show ng 'g'ofg t%%'%fé%ﬁ%ﬁéc'gf)‘@%% &p?e&;ﬁa@@cor di ing to

the first enbodi nen I nvent1on; Fig. 2

s a sectionalg N ey, Whet £l %%‘é}g’}‘?{i%a fdi.ftﬁ LB merX df16 1) §oAdUUE

conponent are pressed t conductive contacts fromthe state
shown in ifdhtilon; Fig. 3 is a sectional view show ng a
state 10 during neasurenent wherein the lead termnals are further

pressed agai nst the condufgs VelgWNMAES ddlirdd® side view of the
5 conductive contact shown in Fig. 9, and Fig. 10B is a
perspective view of a conductive portion for explaining
the manufacturing process of the contact segment unit;
and |
Fig. 11 shows a conventional electronic

[

10 component connector.

Description of the Preferred Embodiments

The present invention will be described in
detail by way of its preferred embodiments shown in the
accompanying drawings.

15 Figs. 1 to 4 show an electronic component
connector according to the first embodiment of the
present invention. Referring to Fig. 1, an electronic
component connector 20 has two rows of a plurality of
contact segments 21 corresponding to two rows of lead

20 terminals 5 extending from an electronic component 4.

In Fig. 1, for the sake of illustrative convenience,
only the contact segments 21 corresponding to the lead
terminals 5 on one side of the electronic component 4
are.shown and the lead terminals on the other side that

25 perform the same operation are omitted. Each contact
segment 21 is constituted by a support member 22 made of

an elastic insulating material, and a grain-like contact



state shown in Fig. 2; Fig. 4 is an enlarged sectional view
of the - electrical contacts in the state shown in Fig. 2; 15

Figs. 5Ato 5C are views for explaining howto attach the conductive
contacts in a different manner; Fig. 6 is a sectional view
of a contact portion show ng the segend enbodi nrent of the present

I nvention; 20 Fig. 7 is a sectional view of a support nenber
portjion showi ng the third enbodi mrent of the present i nventi on;

Fig. 8is a sepii t%f'e &V Hndh GOV Wdtbrial. RPASELRO tdRN showing the

fourth enbodi nent o 25 present 1nvention;

- 7- ~ portion 2Zh & ithaé ﬁg{(?mtﬂé&@oéff ey ofs af s acd a ,
segnent unit showing the fifth enbodi mrent of the present i nventi on;
Figs. 10A is ateaimsgatt <t ideuiebaird e to pronieta watniltasdr shown in

Fig. 9, and Fig. 10Bis a perspective view of a conductive portion
for expl ai ni nggupport structure. The contact 23 is provided to a free
5 end portion 22b of the support member 22.

The support member 22 is made from an
insulating material, e.g., a ceramic, into a thin belt
having appropriate width, thickness, and length. The
support member 22 is bent upward with a predetermined

10 angle at its proximal end portion 22a side so that its
free end portion 22b side gradually separates from the
surface of the measurement circuit board 2. The
proximal end portion 22a of the support member 22 is
held by a pair of upper and lower holding members 24 and

15 is fixed on the measurement circuit board 2 with a set
screw 25 together with the holding members 24. 1In this
embodiment, the support member 22 is bent upward.
However, if the height of the lower holding member 24 is
increased, the support member 22 need not be bent but

20 can stay horizontal.

The contact 23 provided at the free end
portion 22b of the support member 22 is made of a metal,
e.g., phosphor bronze, platinum, or the like into such a
shape that its section taken along the longitudinal

25 direction of the support member 22 forms an ellipse with
a length of about 1 mm in the major axis. As shown in

Fig. 4, the contact 23 is attached obliquely to the



t he manufacturing process of the contact segnment unit; and

Fig. 11 shows a conventional electronic 10 conponent connector.
Description of the Preferred Enbodi nents The present

i nvention will be described in detail by way of its preferred

enbodi nents shown in the acconpanyi r@draw ngs. 15 Fi gs.
1 to 4 show an el ectroni c conponent connector according to the first
enbodi ment of the present invention. Referring to Fig. 1, an

el ectronic sSuppdIH Git@itier PN eRIcH t2athdtd Wppederdf poritiomligy of
contact segnents 21 corresponding to two rows of lead 20 termnals 5

ext endi ng fr omegaratectfimum ¢heolpdrdnig members 240 whide kitsf diowere esmke of
illustrative convenience, only the contact segnments 21 correspondi ng
to the | ead portijay disnallos® do dhe dioddiofg tmembensct2doni Theomppeent 4

are shown and the lead termnals on the other side that 25 performthe
sanme operati ok @fofihe @pntagicR 3cdist docated afedhentupper Fresstit ut ed by

a support nenber 22 made of . an elastic insulating material, and a
grain-1i ke coPegdttion of the distal end of the free end portion 22b

of the support member 22, thus forming a first contact
portion 23a with respect to the correspondiné lead
terminal 5 of the electronic component 4. The lower end
of the contact 23 is located at the lower rear position

10 of the distal end of the free end portion 22b of the
support member 22, thus forming a second contact portion
23b with respect to a corresponding terminal 7 formed on
the measurement circuit board 2 to correspond to the
contact 23.

15 In the electronic component connector 20
having the above structure, as shown in Fig. 1, the
support member 22 is bent upward at a predetermined
angle to incline with respect to the surface of the
measurement circuit board 2 made of an insulating

20 material, so that the contact 23 is separate upward from
the conductive terminal 7. In this state, as shown in
Fig. 2, the electronic component 4 is positioned and
moved downward to press its each lead terminal 5 against
the first contact portion 23a of the contact 23. Then,

25 the support member 22 elastically deforms downward,
i.e., in a direction to come close to the measurement

circuit board 2, and the second contact portion 23b



- 8- 23 made of a conductive material. A proxinml end portion
22a of .the support nenber 22 is fixed to a measurenment circuit board
2 to provide a cantil ever support structure. The contact 23 is
provided to a free 5 end portion 22b of the support menber 22.

The support nenber 22 is made froman -10-insulating material, e.g., a
ceramc, into a thin belt havi ng appropriate wi dth, thickness, and

| engt h. The support nenber 22 is bent upward with a predeterm ned 10

angle at its RIddBIn@NERVEIOR 43R Hel®ethilAl 7.1 S when tHe €€ end
portion 22b side gradually separates fromthe surface of the

nmeasur enent Cid1@HtdrdAd Gompoltiit 4 is FubdHEd mRedddwnwvaracof the
support nenber 22 is hel d by a pair of upper and | ower hol di ng

nenbers 24 angrebs iits fdaxdd lead heriEanl STeyaitistcuilte boataick W3h a set
screw 25 together with the holding nenbers 24. In this enbodi nment ,
t he support nueercditdct EEntpivavar dountercldmisuise abouthelmsisghtthef t he
| ower hol di ng menber 24 is i ncreased, the support nenber 22 need not
be bent bt 2@ntean at dheh@ivadntfallcrum until the mafpr @griSa@f Xhe
provi ded at the free end portion 22b of the suppaort nenber 22 is nade
of a metal, <contack 2} hecemas muhstantdaklnhRararlahdq ivhe iswdFasseh a
of the terminal 7, as shown in Fig. 3. At this time,
the support member 22 elastically deforms such that its
distal end-side central portion projects upward. While

10 the contact area between the conductive contact 23 and
the lead terminal 5 and that between the conductive
contact 23 and the terminal 7 are large, the
characteristic measurement of the electronic component 4
is performed.

15 In this case, as shown in Fig. 5A, when the
contact 23 is mounted to be inclined in the opposite
direction to that shown in Fig. 4 so that its first
contact portion 23a is located at the upper rear
position of the distal end of the free end portion 22b

20 of the support member 22 and its second contact portion
23b is located at the lower front position of the distal
end of the free end portion 22b of the support member
22, as the lead terminal 5 is moved downward, the
suéport member 22 is bent downward at its central

25 portion and the contact 23 comes into contaét with the

terminal 7, as shown in Fig. 5B. Thereafter, as shown

in Fig. 5C, the support member 22 deforms elastically



shape that its section taken along the longitudinal 25 direction of the
support ‘menber 22 fornms an ellipse with a length of about 1 mmin the
maj or axis. As shown in Fig. 4, the contact 23 is attached obliquely
to the -9 - support nenber
22 such that its upper end portion is -11-separate fromthe hol di ng
menbers 24 while its | ower end portion is close to the hol ding
menbers 24. The upper end of the contact 23 is |ocated at the upper

front 5 posg&s&&&éléia dir?é@'ax?@-:??aéé‘e Ffgeply $odd on 22b of

t he support menber 22 s formng a rst contact portion 23a with

respect to thekrd@ePONEk 9 hefshirement t&f Rl e Po®irdhie: Q{-&ﬁédﬁh@ 4
conponent 4. The | ower end of the contact 23 is |located at the | ower

rear position islOpe®fotmeddi stal end of the free end portion 22b of the
support nmenber 22, thus formng a second contact portion 23b with
respect to a correspondi Iy tleisrimeine f ovheadl e suppoitth emendsst r 22reanid
circuit board 2 to correspond to the contact 23. 15 In
t he el ect roni cthnpomeat t cOhneenstitafting thdavwwmtpcthesedmant st utaire, as
shown in Fig. 1, the
formed of separate members, the contact 23 can be formed
into a grain-like shape or a small segment and need not
have elasticity. For this reason, the degree of freedom
in selecting the material of the contact 23 increases,
10 thereby improving the durability and making the contact
23 small. Since the support member 22 is formed of an
insulating material separately of the contact 23, its
length, thickness, rigidity, amount of elastic
deformation, and the like can be determined freely, so
15 that a difference in amount of deformation caused by
variations in height precision of the lead terminals 5
can be absorbed. The material of the support member 22
is not limited to ceramics. If the contact pressure is
not strictly defined, an inexpensive support member made
20 of a synthetic resin, e.g., a glass-reinforced epoxy
resin, may be used.

When the contact 23 pivots upon being pressed
by the lead terminal 5, its first and second contact
portions 23a and 23b respectively come.into slidable

25 contéct with the lead terminals 5 and 7, thus performing

a wiping action. Therefore, the oxide films and

contamination on the surfaces of the respective contact



support nmenber 22 is bent upward at a predeterm ned angle to incline
wth respect to the surface of the measurenent circuit board 2 made
of an insulating 20 material, so that the contact 23 is separate upward
from t he conductive termnal 7. In this state, as shown in Fi g.
2, the electronic conponent 4 is positiangd and nmoved downward to
press its each lead term nal 5 agai nst the first contact portion 23a
of the contact 23. Then, 25 t he support nenber 22 elastically deforns
downwar d, poritiens iof ahei ceatiaot 28 amde thleodeado telraimads Gr, e modl
circuit board 2, and the second contact portion 23b

- 10- cowds thet consrcic23wiand the termingl 7. aggesemeyed, thalsectronic
conponent 4 is further noved downward to press its each | ead term na
5 agai nst t heobtaiadnogood elechaisgdt gontastymidhs acdomt SOHLECHW se about
alnmost the 5 center as the pivot fulcrumuntil the major axis of the

contact 23 be&&FdS§886St-antially parallel to the surface of the
termnal 7, as shown in _Fig. 3. At this ting, the su .t er 22
el astical Pv def orms sucﬁﬁﬁﬁa@ ﬁ@gws a contact portion acé@%&lngn%%b

the second embodiment of the present invention. In this
embodiment, a contact 123 is forme& into a small segment
having a rhombic section taken in the longitudinal
direction of a support member 22. The upper and lower

10 acute-angled portions of the contact 123:r form first and
second contact portions 123a and 123b. The contact 123
is mounted on a support member 22 such that one of its
first and second contact portions 123a and 123b is
located in front of the distal end of a free end portion

15 22b and the remaining one of its first and second
contact portions 123a and 123b is located behind the
distal end of the free end portion 22b. A lead terminal
5 is pressed against the contact 123 with a
predetermined pressure to pivot the contact 123, so that

20 a flat lower surface 125 of the contact 123 comes into
tight contact with the surface of a terminal 7.

In this structure, since the lower surface 125
of the contact 123 serves as a stopper that defines the
pivot angle of the contact 123, the contact pressure

25 need not be set strictly.
Fig. 7 shows a contact segment portion

according to the third embodiment of the present



di stal end-side central portion projects upward. Wile 10 the contact

area between the conductive contact 23 and the lead termnal 5 and

t hat between the conductive contact 23 and the termnal 7 are | arge,

t he characteristic neasurenent of the el ectronic conponent 4 IS
performed. 15 In this case,.18s shown in Fig. 5A, when the
contact 23 is nounted to be inclined in the opposite direction to

t hat shown in Fig. 4 so that its first contact portion 23a is |ocated

A NS, PPer if%ention, PIN theQ GhpbBSndht! 2l 9840506l HECRERL Bt 0N

22b 20 of t e support menbe I'ts second contact portlon

is |ocated atatHﬁlhomé&aﬁr9&5t@08bkaBp§fatE% almember 28Nfa@b blte free
end portion 22b of the support menb as the lead termnal 5is

moved downwar dn tiheulatmgsnam@ﬁ:tiameaheé 22 fb&' befiredowndapdréiont 22Bent r al
25 portion and the contact 23 cones into contact with the termnal 7,
as shown in Fibg. thB. stppoeaf menpezs22hownd a contakitg235€s plrevddedort
menber 22 deforns elastically substantially into an
S-shape. bBn t kbostbeaffeee end portion 22b of the support member 22.

The leaf spring 26 ensures the stroke of the contact 23

and the contact pressure between the contact 23 and a

lead terminal 5. The leaf spring 26 is formed shorter

than the support member 22 and overlaps the support

10 member 22 such that its proximal end sidé matches with
that of the support member 22, thereby preventing the
leaf spring 26 from coming into electrical contact with
the contact 23. 1In this structure, since the stroke of
the contact 23 and the contact pressure between the

15 contact 23 and lead terminal 5 are ensured by the
elasticity of the leaf spring 26, the support member 22
can be fabricated by an inexpensive material, e.g., a
synthetic resin, thus decreasing the manufacturing cost
of the connector.

20 Fig. 8 shows a contact portion according to
the fourth embodiment of the present invention. In this
embodiment, a small segment-like main body 230 is formed
of an elastic synthetic resin, e.g., a glass-reinforced
epoxy resin, an engineering plastic, or the 1like, to

25 have a rhombic section, as shown in Fig. 6. A

conductive portion 231 having an uneven surface is

formed on the surface of the main body 230 by plating,



characteristic neasurenent of the el ectronic conponent 4 IS

per f or med. In this manner, when the support nenber 22 and
5 the contact 23 constituting the contact segnent 21 are formed of
separate nmenbers, the contact 23 can be forned into a grain-like
shape or a small segnment and need not .14- have elasticity. For this
reason, the degree of freedom in selecting the material of the
contact 23 increases, 10 thereby inproving the durability and nmaking the

cont act : Ia?"%blatlﬁgnc%rt h$eSURRY ! R tA% it faorc'aseﬁa%ft 62@3.

I nsul ati ng nat separately of thée contact 23, its | engt

thi ckness, ri @ihdl thntaduni 30t seidnided by weldahey B3 ithie 13k ttla>eal i ke can
be determined freely, so 15 that a difference i'n amount of deformation

caused by freal ieqld @3 tilnhai2ghi flae GuPpdit tomembed @2d niadleriofalan 5

can be absorbed. The material of the support nenber 22 is not limted
to ceram cs. lihsulatimg aatemiadsur @hen formimgt thaﬂauﬂdwc¢éWEned an

I nexpensi ve support nmenber made 20 of a synthetic resin, %

gl ass-rei Af or PeFtdpex 231 by pdaitingpayhee sygfece of the main O@Wéﬂ3phe

contact 23 pivots upon being pressed. g%.the |l ead termnal 5, its first
and second codfa@lated wikh ag,andexlyjag Béﬁ&%ﬁikﬂﬂgf SdmabeRite

slidable 25 contact with the |ead tern1na| 5.and 7, 3? perforn1ng
a wiping acti 8n9-Thar #ffgr 80 g Shege Plateg &H&h rigid 9°

thickness of about 1 um.
In this structure, since unevenness is formed
10 on the surface of the conductive portion’' 231, when the
contact 223 pivots as it is pressed against the lead
terminallof the electronic component, the contamination,
oxide films, and the like on the surface of the lead
termiﬁpl can be removed well. Therefore, good
15 electrical connection is obtained between the lead
terminal and the contact 223.

Fig. 9 shows a contact segment portion
according to the fifth embodiment of the present
invention, Fig. 10A shows a contact element shown in

20 Fig. 9, and Fig. 10B shows a conductive portion for
explaining the manufacturing process of a contact
segment unit. In this embbdiment, as shown in Fig. 9, a
plurality of comb-toothed support members 322 having
elasticity and insulating properties and contacts 323

25 integrally formed at the free end portions of the
support members 322 by plastic molding (injection

molding, compression molding, or the like) constitute a



contam nation on the surfaces of the respective contact

-12- B portions of the contact 23 and the lead termnal 5, and of
the contact 23 and the termnal 7 are renoved, thus obt ai ni ng good
electrical contact with a | ow cont act resistance. 5 Fi g.
6 shows a contact portion according to .15-the second enbodi nent of the
present invention. In this enbodi nent, a contact 123 is forned into a
smal | segnent having a rhonbic section taken in the |ongitudinal
direction of aontpRY syt uwadt Bla.upmhe auppore membersad2eazegl ed
portions of the contact 123 formfirst and second contact portions
123a and 123bmallee ofort pdlastdd materdialpoeniged am @muimeertingenber 22 such
that one of its first and second contact portions 123a and 123b is
| ocated in fr@iasdfic/hdadiisigala didhomosufluse odhaek lpettiicdity ,1and22bedmd t he
remai ning one of its first and second contact portions 123a_and 123b
i s |ocated behas@ mexrtions gire:r goupdg@doftor facty @khard Widtt idosoRpding | ead
t erm nal 5 is pressed against the contact 123 with a )

5 portion 340. e gap between the support members 322 is

equal to the pitch of the lead terminals of an
electronic component to be measured.
As shown in Fig. 10A, each contact 323 has a

shoe-shaped side surface and is inclined with respect to

10 the corresponding support member 322 at an angle (0)
larger than 90°. A conductive portion 331 having a
predetermined thickness is formed in a recessed portion
of the contact 323 formed to extend from the instep to
the toe, the sole, and the heel portion. 1In this

15 contact 323, the toe portion extending upward from the
support member 322 constitutes a first contact portion
323a, against which the lead terminal of the electronic
component to be measured is pressed. The heel portion
extending downward from tﬁe support member 322

20 constitutes a second contact portion 323b, which is
pressed against the terminal of the measurement circuit
board. Lengths L1 and L2 of the conductive portion 331
corresponding to the first and second contact portions
323a and 323b differ, such that the conductive portion

25 331 corresponding to the second contact portion 323b is
shorter than the conductive portion 331 corresponding to

the first contact portion 323a. This aims at prolonging



predetérnined pressure to pivot the contact 123, so that 20 a flat |ower

surface. 125 of the contact 123 cones into tight contact with the
surface of a termnal 7. In this structure, since the | ower
surface 125 of the contact 123 serves as a stopper that defines the

pi vot angle of the contact 123, the contget pressure 25 need not be set
strictly. Fig. 7 shows a contact segnent portion

according to the third embodi nent of the'present

-13 - RkeRE cel N il B f?&@%ﬁ%ﬁ% kG SR ¢ethinRds. Off

a thin netal p ate overlaps a s ort gf 22 made of an insulating

mat eri al exceﬁhefﬁba%u&@ﬁ@n%n@lE%thOBo%%Q consti®utlifhg fwaport menber 22,
and a contact 23 is provided to the free end portion 22b of the

support menbemeddurement E@@a&ﬁ%ﬁsSPWh&QeZQeﬂJl% &S auuawahl’golaewqblh?e
contact 23 and the contact pressure between the contact 23 an

| ead term nal abtidlne algadhstptiheg t2eminaller wEd thieoktlectronic chmpohkeat
support nenber 22 and overlaps the support 10 nenber 22 such that its
proxi mal énd sbdbemmeasagedi.t hMore spelkatfichlillys yhppoatpawnmeﬁuZqumhereby
preventing the

323c of the contact 323 is shifted from almost the

center of the contact 323 to the second contact portion

323b side, the wiping amount of the first contact

portion 323a becomes larger than that of the second

10 contact portion 323b.

Since the contact 323 is brought into reliable
contact with the terminal of the measurement circuit
board having a good surface state even with a small
wiping amount, the wiping.amOunt of the measurement

15 circuit board is decreased to prolong the service life
of the measurement circuit board which is expensive.

The contact 323 can be brought into reliable contact
with the terminal of a component to be measured having a
poor surface state by increasing the wiping amount.

20 In the contact segment unit 321, a metal
portion constituting the conductive portion and the
support members 322 are integrally formed by plastic
molding. 1In this case, as shown in Fig. 10A,
wedge-shaped projections 331a and 331b are provided to

25 the two ends of the conductive portion 331 to improve

the adhesion strength between the plastic and the metal

of the conductive portion. To integrally form the



| eaf spring 26 fromcomng into electrical contact with t he cont act

23. In this structure, since the stroke of the contact 23 and the
contact pressure between the 15 contact 23 and lead terminal 5 are
ensured by the elasticity of the leaf spring 26, the support nenber
22 can be fabricated by an i nexpengfve nmaterial, e.g., a

synthetic resin, thus decreasing the manufacturing cost of the
connector. 20 Fig. 8 shows a contact portion according to

the fourth en%gﬁ%gEQtsgf %%& gégifgbﬁgpﬁggtE%%dubg-ggi%oftionsegquinent, a

smal | segment - T mai n _ an-elastic synthetic
resin, €0 . A 2ioyehBOGGER a pe1tlARE hYal oARANY3IeCHLNENRI aSIC,

or the like, to have a r Ic section, as shown in Fig. 6. A

conductive polghingn pd3EnNa% RGN 4NYHRN teided s ©f the EQe@REoRict he
surface of the main body 230 by plating,

-14 - SR RR! itdg beOelatireidke, ThenGORSe isiippoitC membdelrs2332
The contact 223 is bonded by welding or the like to a free end
portion 23b ofana tiepaonteetiser323? areddoainedn integrally by plastic
molding, and the belt-like metal plate 331c is separated
from the conductive portions 331. As the metal .
material, gold, a silver-tungsten alloy, a
gold-platinum-palladium-silver-copper-zinc-nickel
10 seven-element alloy, e.g., SP-1 (Tradename of Tanaka
Kikinzoku K.K.), or the like is used.

To form the contact segment unit 321, one end
of a plate-like member may be formed in accordance with
the shape of the contacts 323, and the recessed portion

15 may be entirely plated with a metal. Alternatively, a
conductive material may be adhered to a plastic member
and common conductive portions'331 may be formed.
Thereafter, the support members 322 may be formed into
the comb-toothed shape.

20 In the fifth embodiment, the plurality of
support members 322 are coupled to each other at their
proximal end portions through the coupling portion 340.
However, a separate contact segment may be integrally
formed by plasfic molding with a separate support member

25 322 and a separate conductive portion 331, and
thereafter a plurality of contact segments each obtained

in this manner may be arranged at a pitch equal to the



I nsulating material. When form ng the conductive 5 portion 231 by

pl ating, the surface of the main body 230 Is plated with an
underlying N -plated | ayer of about, e.g., S5[err]m and is then
plated with rigid gold to a t hi ckness of about 1 [err]m

In this structure, since unevenness is fofgeed 10 on the surface of the
conductive portion 231, when the contact 223 pivots as it is pressed
agai nst the | ead term nal of the electronic conmponent, the

contam nat | 0n1terminaP§5ﬂ§:ﬁ id #T8an Ak dtheon i Kecdtipdient Wd ase ndaddreed ead
term nal can be renoved well. Therefore, good 1 el ectrical connection is
obt ai ned bet weaid tfiexddash a boaddr m nal and the contact 223.

Fig. 9 shows a contact segnment portion according to the fifth

enbodi nent of the presenin this stuwerthimoes, dsimre lfhe stmvisactsad®hct el enent
shown in 20 Fig. 9, and Fig. 10B shows a conductive portion for

expl ai ni ng t héhamimg acheair¢ondyprvices paft cowoni Iktare integemely fgimed | n

this enbodi nent, as shown in Fig. 9, a plurality of conb-toothed
support meEnberat 34 hxgeend portaieng ief tYhey uUPPRET MNeMRERTF obdt 4 i&8% and
contacts 323 25 integrally formed at the free end portions of the

support nenmber@PeEstifn REAMHNYIFRPITHIR INdH SeImeRt AP conpressi on

nol di ng, or the |ike) constitut %’
contacts afterwards becomes unnecessary. Thus, a

connector having good productivity and uniform quality
can be manufactured.

10 According to this embodiment, since electronic
components are manufactured by mass production, their
terminals are treated by, e.g., inexpensive solder
plating. For this reason, oxide films may be formed on
the surfaces of the terminals or these terminals may be

15 soiled, often forming electrically insulating layers.
Accordingly, the terminals of the electronic components
must perform a large wiping action. In general, the
surfaces of the terminals of the measurement circuit
board of a measurement apparatus are treated by, e.g.,

20 gold plating, in order to obtain reliable conduction.
Therefore, the terminals of the board can obtain
reliable conduction even with a small wiping action.

Since a measurement circuit is constituted bn
the measurement circuit board, the measurement circuit

25 board is very expensive. Hence, it is demanded that
wear of the terminal portions integrally formed with

this measurement circuit, which is caused by slidable



- 15- contact segnment unit 321. The support nenbers 322 are made
of a plastic material, e.g., an engineering pl astic, having a high
nodul us of elasticity, and their base portions are coupled to each
other with a coupling 5 portion 340. The gap between the support nenbers
322 is equal to the pitch of the leatPterm nals of an el ectronic
conponent to be neasured. As shown in Fig. 10A each contact
323 has a shoe- shaped side surface and is inclined with respect to
10 the corresporkioly oilipper tcomrdisy, 382 decxeased)) esq [Ehal )the | ar ger
than 90[err]. A conductive portion 331 having a predet erm ned

t hi ckness i s fegmwidce nl bfe eaxdrs el prrldnged by degreamindrwert- 323 for med
to extend fromthe instep to the toe, the sole, and the heel portion.

In this 15 contact 32Framdhese gaseentextchdiify IRRRNY VAT he

support nmenber 322 constitutes a first contacf portion 323a, . agai nst
whi ch the | ea(fcirefr’rﬂ%aqb?ﬁr‘{ HERE ) ghide) of %ﬁ]’bcﬁ@?ﬁa@b Yo ®afRured is

pressd. Hhe MARlRaSl el she G SANEA LI R idR ayppert rorber
agai nst the terfndle M 4ife)PAHL PRA e Hdfin is shifted downward
(second contact portion side) from almost the center of
the contact, and the wiping amount at the second contact
portion is decreased while maintaining a large wiping
10  amount at the first contact portion, reliable conduction
can be obtained while prolonging service life by
decreasing wear of the terminals of the measurement
circuit board.
In any of the respective embodiments described
.15 above, the support member is formed as a thin plate.
However, the support member may be a linear member. A
measurement circuit board on which conductive terminals
are formed was described as the side to be pressed.
However, another electrical component having fixed
20 terminals may be employed as the side to be pressed.
The support member may be made of an insulating metal as
far as it has spring properties, and may be made of a
conductive metal as far as the conductive contacts are
insulated from each other.
25 As has been described above, in the electronic
component connector according to the present invention,

since the length of each contact itself can be decreased



board. Lengths L1 and L2 of the conductive portion 331 correspondi ng
to the first and second contact portions 323a and 323b differ, such

t hat the conductive portion 25 331 corresponding to the second contact
portion 323b is shorter than the conductive portion 331 correspondi ng
to the first contact portion 323a.-2Whks ains at prol onging

- 16- the service life by preventing wear of the term nals of

t he neasurenent circuit board constituting the measur enent appar at us,
whil e reliabl yngh! ¥paraaW8i Blat of ad6bh9Bnedohast mbBalt eonitaets of the
el ectroni ¢ conponent 5 to be neasured. More specifically, when a pivot
fulcrum ha¢8fgoklhbeieotyach 33nthetshatbtiad &rapwalimpedahbe and
center of the contact 323 to the second contact portion 323b si de,

t he wi pi ng anaushadl sheafi capacbhhtaceé can bepobtadne823aAbsconeintear ger
than that of the second 10 contact portion 323b. . Si nce
the contact 32Bei mebpuughentneores| igbbwall, thisncapneGter ifie termninal of

t he measurenent circuit . board havtng_a good surface state even with a
smal | 5 suitably used in characteristic measurement of an

electronic component having particularly high-frequency
characteristics. The contact pivots upon being pressed
by the terminal of the_electronic component to absorb
variations in height accuracy of the terminal and to

10 perform a wiping action. Thus, a contact resistance
with the terminal becomes low, thus obtaining good
electrical connection. Since the support member can be
fabficated separately from the contact, the rigidity,
the length, and the like of the support member can be

15 determined freely.



W pi ng anount, the w ping amount of the nmeasurement 15 circuit board is
decreased to prolong the service life of the nmeasurenent circuit
board which is expensive. The contact 323 can be brought into
reliable contact with the term nal of a conponent to be neasured
havi ng a poor surface state by incpgasing the w pingamount.

In the contact segnent unit 321, a netal port the
conducti ve pordLamMsand t he support nmenbers 3 \ﬂ !ﬁﬂ jwm\l“m‘ f ormed

by plastic WhatTl &l O 14y tfl s case, as shownl

wedge- shaped proj ections 331a and 331b are provided to the two ends
of the conductive portion 331 to inprove t he adheS|on strength

bet ween the plastic and the netal of the conductive portion. To
integrally formthe An electronic component connector -17-

contact segnment unit 321, the conductive portions 331 are projected
froma bel2-| idieanresttedr pdent o8 Tdompati iy : sanme pitch as that of the
termnals of the electronic conponent to be neasured. Then, the

support nehbers 322 5 a gndindld tgomfactandRs e fexrmmigth it (Sgr aidxyesly

pl astic mol di ng, and the belt-like netal plate 331c is separated
4 on an insulating substrate (2);

5 a@ plurality of belt-like support members (22)
6 provided on said insulating substrate to correspond to
7 said conductive terminals, said support members
8 respectively having free end portions (22b) arranged in
9 a row to correspond to a plurality of lead terminals
10 extending from an electrical component and proximal end
11 portions (22a) cantilevered by said insulating
12 substrate; and
13 a plurality of conductive contacts (23)
14 insulated from each other and provided to said free end
15 portions of said support members to normally oppose said
16 conductive terminals through a predetermined gap, said
17 conductive contacts respectively having first coﬁtact
18 portions (23a) to come into contact with said lead
19 terminals of the electrical component and second contact
20 portions (23b) to come into contact with said terminals
21 at positions, in a iongitudinal direction of said
22 support members, different from positions where said
23 first contact portions come into contact with said

24 terminals,



fromthe conductive portions 331. As the netal material, gold, a
silver-tungsten alloy, a . R I o
gol d- pl ati num pal | adi um si | ver - copper-zinc-ni ckel 10 seven-elenent all oy,

e.g., SP-1 (Tradenane of Tanaka Ki ki nzoku K. K.), ”lllm mnmllﬁﬂulﬁmzed
To formthe contact segnent unit 321, onezend of er

may be formed in accordance with the shape of the*cohtdctd 333, *and
the recessed portion 15 nmay be entirely plated with a netal.
Alternatiy®ly, a Comlgketed i v es Abd eléad B@Eymbea bsihef eché ce et pistal
menber and common conductive portions 331 may be forned.

Ther eaft e26 t hzospppent arebpesiSnedytdecdorespondtbo saidt he
conb-t oot hed shape. 20 In the fifth enbodinent, the plurality
of ZUpporendrgibieve GAetags cothexelr ferathe o2 hegtnicahegomponent
proxi mal end portions through the coupling portion 340. However, a
separ at e ¢hnt okt RERFESH ¥FLmet i lagric forcerof ngyidySWPRRYY ¢ nol di ng

with a separate suppori nenber 25 322 and separate conductj ve, portion
331, and 25 mef‘ﬁé‘g’g%f’t’éraa ’pF‘T:ﬁ%’r‘?’Ey?%fc%‘?lt‘g]c sgeé‘?rei?%ge%{b%“joﬁ t%hed
'n this nppner, Ry, D& & M AN9ES Mo fo £ £0a FIVAL o fiQed fng said

31 conductive terminals and said lead terminals of the

32 electrical component through said conductive contacts.

2. A connector according to claim 1, wherein said
2 conductive contacts respectively have elliptic sections
3 taken along the longitudinal direction of said support

4 members.

3. A connector according to claim 1, wherein said
2 conductive contacts respectively have parallelogram
3 sections taken along the longitudinal direction of said

4 support members.

4, A connector according to claim 1, wherein said
2 support members are made of an insulating material, and
3 said conductive contacts are made of grains of a

4 conductive material.

5. A connector according to claim 1, wherein said

2 conductive contacts have unevenness on surfaces thereof.



- 18- termnal pitch of an electronic conponent to be neasured

and fixed on a board. In this structure, sincethe-contacts
323 havi ng the conductive portions 331 are in 5 at
the free end portions of the support nenbers 322, m‘mng\&u&@‘@@m‘aof
nmounting separate small segnent-1like -23contacts arter S
unnecessary. Thus, a connector having good productivity and uniform
qual ity can be manufactured. 10 According to this

enbodi nent, sigice el ect rONtEGnnector WROHED g at6 EBALh AT] Witshkdin nesid
production, their termnals are treated by, e.g., inexpensive sol der

plating. PFor tfisst easotacOxpsiet iondsar@yl deated ned @m upper t fusostur f aces of
the termnals or these termnals may be 15 soiled, often formng
electrically ipssitiomef aseid.free endcuoxiighy,of heaidrsuppdst of t he

el ectroni ¢ conponents must performa |large w ping action. In general,
t he shr f deembeyrs  hand esad hagecwid (ernbeet upereiengaxgitocated @tar d of
a neasurenent apparatus are treated by, e, g. 20 gold plating, in_order
Lo obtain ¥ el iRbl @B RAY {RRPLEION o ciakdr Ere¢ Hand i WPRS o1t 1FRLboar d
can obtain reliable conduction even with a small w ping action.

Since a nehsurtHRERT MRS s constituted on

7. A connector according to claim 1, further
2 comprising belt-like leaf springs (26) which overlap
3 said support members except for said free end portions

4 thereof.

8. A connector according to claim 1, wherein said

(8}

conductive contacts are respectively constituted by
contact main bodies (230) fixed to said free end
portions of said support members and made of a synthetic

resin and conductive films (231) formed on surfaces of

[>2JNE ¥ ; B — S ¥§ )

said contact main bodies.

9. A connector according to claim 8, wherein said
2 contact main bodies are integrally formed of a synthetic
3 resin at said free end portions of said support members,
4 and a line connecting each of said first contact
5 portions and a corresponding one of said second contact
6 portions intersects a corresponding one of said support

7 members at a predetermined angle.



t he measurement circuit board, the neasurenent circuit 25 board is very
expensive. Hence, it is demanded that wear of the t-ermi-ral portions

integrally formed with this measurenent circuit, ' ' by
sl'i dabl e - 18 Ei] uumE E !|of
the contact, be decreased, so that the -24- service I'fife% xonged

by decreasi ng wear. From these respects, if the second
cont act portion (board ternminal side) of each contact is nade 5

shorter than ylge first QQEB%SECQ%&Ih@@o&@hﬁ@t&@“anlm 1, whepeianisadidde),
the pivot fulcrumis shifted dowward (second cont act portion side)

from al gt t Bappertemettbers are!l ARtegradadly faithddaushpithgtamaud at the
second cont act portion is decreased while naintaining a |large w ping

10 anmoun3 at phrbe iivals endopoattiopsr tihereodfelareblcoupdedudol @ach othegan be
obtai ned while prolonging service |ife by decreasi ng wear of the
term nal s 4of tind sedsufementend portdiomsuiof Is@ddd support members aren any of

the respective enbodi nents described 15 above, the support nenher |s

fornmed as5a t fiormsidati®to a combohepdhed Wélaeﬂ?prféioﬁﬂ e (ASEMOR, PIOE 183 near

menber. A ) )
6 end portion of said support members.

11. A connector according to claim 9, wherein said
2 .second contact portions of said conductive contacts are
3 formed shorter than said first contact portions, and a
4 pivot fulcrum of each of said conductive contacts is
5 located close to a corresponding one of said second

6 contact portions than a substantial center thereof.

12. A connector according to claim 11, wherein
2 each of said conductive contacts has an inclined
3 shoe-shaped side surface in which a toe portion thereof
4 is located in front of a heel portion thereof in the

S longitudinal direction of said support members.

13. A connector according to claim 12, wherein
2 each of said conductive films is formed to extend from
3 an instep portion to said toe portion, a sole portion,
4 and to said heel portion of said shoe-shaped conductive

5 contact to have a predetermined thickness.



measurement circuit board on which conductive termnals __ _are forned
was described as the side to be pressed. However, another el ectrical

conponent having fixed 20 termnals nay be enpl oy I“.“!‘TWL\'H be
pressed. The support nmenber nmay be made of an uﬂﬁm i¥las

far as it has spring properties, and nay-2f- nade of &a ¢ t cohddctive neta
as far as the conductive contacts are I nsul ated fromeach other. 25
As has been descri bed above, in the electronic conmponent conneéct or

according to the, presentin nybsdtfdnic compomest tdenhemgbd of each cont act
itself can be decreased - 20-

when conpa? ed ¢hatdaratenizexd donveompoi=inget al cont act havi ng

el asticity, a contact having a | ow i npedance and a small stray

capaci tanc® can be obt aidneplurdbbty sthideelt-likéice hesitic esupRortror is
small, this connector is 5 suitably used in characteristic nmeasurenent of
an el &ct regRerdnpdherRreeided Paran cinswlatinghnsybeexatry said
characteristics. The contact pivots upon being_pregsed by the term nal

of the el ett r CHRRPUHIBHIRRTE oFeBRRFPLIVely having free end portions

6 (22b) arranged in a row to correspond to a plurality of
7 lead terminals extending from_first and second

8 electrical components and proximal end portions {22a)

9 cantilevered by said insulating substrate; and

10 conductive contacts (23) insulated from eaéh
11 other and provided to said free end portions of said

12 support members to normally oppose said terminals of

13 said second electrical component through a predetermined
14 gap, said conductive contacts respectively having first
15 contact portions (23a) to éome into contact with said
16 cﬁnductive terminals of the first electrical component
17 and second contact portions (23b) to come into contact
18 with said conductive terminals of the second electrical
19 component at positions, in a longitudinal direction of
20 said support members, different from positions where

21 said first contact portions come into contact with said
22 conductive terminals of the first electrical component,
23 wherein said conductive terminals of the first
24 and second electrical components are positioned to

25 correspond to said conductive contacts, and thereafter
26 the first electrical component is pressed against an

27 elastic force of said support members in a direction to



variations in height accuracy of the termnal and to 10 performa w ping
action:, Thus, a contact resistance W th the term nal becones | ow,

t hus obt ai ni ng good el ectrical connection. Immﬂm Iuﬂﬂmw II nmber
can be fabricated separately fromthe contact t he
length, and the like of the support menb@é-can be 15 ° detefmihed freely.
-21- CLAI M5 What is clainmed is: 1. An el ectronic
conmponent connect or 2 characterized by conprising

pluralitysof comduciliose ter thealsecond fedeeddicad C&H‘P&rﬁ‘%%ul%rﬁé’i’
substrate (2); 5 a plurality of beIt-Ilke su port @rS (22)
6 provi @&d ORMUIMQ@JJYaﬁM@M #add gosucddysnd Inals of
conductive termnals, said support nenbers res tively havjng free
end portidéhs (f2$§)t e‘t’rﬂdaﬁ@é'@ﬂcﬁ el@t%%wm% ’%/1 S5 tﬁiral ity of

| ead ter m nal s ext endi n% froman el ectrical conponent and proxi nal

end 11 3Ypor tqod’ﬁ’é‘c(tﬂ’z% C39% ered by said insul ating



12 "substrate; and 13 a plurality of conductive contacts (23)
14 insulated fromeach other and provided to said free end 15 portions
of said support nmenbers to nornally oppose said 16 conductive termnals
t hrough a predeterm ned gap, said 17 conductive contacts respectively
having first contact 18 portions (23a) to cone into contact with said

| ead 19 termnals of the el ectri cghRaAWWINGSNt and second cont act 20
portions (23b) to cone into contact with said term nals 21 at positions,
in a longitudinal direction of said 22 support nmenbers,,different from
positions where said 23 first contact portions cone ingﬂ_ contact with
said 24 termnals, 23 wherein said | ead term nals
of the electrical 26 conponint re positioned to correspond to said 27
conductive contacts,gther Eectric?1 conponent / 28 is pressed

agai nst an el astic f%r 29 &lnenbers i a diredidion to
cone close to said igs

‘ s.st r at 2% Zzhereby el ectrical/ly
connecting said 31—conductive @8§u 8Ly and said | ead terpgfDRl s of gshe

{;f'~
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32 electrical conmponent through said conductive contacts. 2.
A'connector according to claim1l, wherein said 2 conductive contact
respectively have elliptic sections 3 taken along the |ongitudinal
direction of said support 4 nenbers. 3. A connect or
according to claim1, wherein said 2 comluctive contacts respectively
have parall el ogram 3 sections taken along the |ongitudinal direction of
said 4 support nenbers. 4, A connector according to claim
1, wherein said 2 support menbers are made of an insulating material, and
3 sai d conductive contacts are nmade of grains of a 4 conductive

mat eri al . 5. A connector according to claiml1l, wherein said 2
conductive contacts have unevenness on surfaces thereof.
-23- 6. A co tor according £o claiml1, wherein said

pal

! | (
1 2 2
"FIG.5A FIG.5B FIG.5C



2 first contact portions are |ocated at an upper front 3 position of
said free end portions of said support 4 nenbers, and said second contact
portions are located at 5 a lower rear position of said free end portions
of said 6 support nenbers. 7. A connector according to claim
1, further 2 conprising belt-like |eaf springs (26) which overlap 3

sai d support nenbers except for said free end portions 4 thereof.

8. A connector according to claim1, wherein said 2 conductive
contacts are respectively constituted by 3 contact main bodies (230)
fixed to said free end 4 portions of said support nenbers and made of a
synthetic 5 resin and conductive.filns (231) forned on surfaces of 6
said contact main bodies. 31 A connector according to claim8,
wherein said 2 contact nain\bydies are integrally forned ff a synthetic

3 resin at said free end port\orRs_a ai 0 qf ort nenbers 4 and a line

connecting each of said first coOw Jans and a ¢ rrespondi ng one
a corzapp’oﬁ}d’i ng ghe of said

of said second contact 6 portions int@PSs
support 7 nenbers at a predeterm ned

1
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-24 - 10. A connector according to claim1, wherein said 2
support nenbers are integrally formed such that said 3 proxinml end
portions thereof are coupled to each other, 4 and said free end portions
of said support nenbers are 5 formed into a comb-toothed shape froma
common proximal 6 end portion of said sqgpport nenbers. 11. A
connector according to claim9, wherein said 2 second contact portions of
sai d conductive contacts are 3 formed shorter than said first contact
portions, and a 4 pivot fulc of each of said conductive contacts is 5
| ocated cl ose to a correspondi Bd" one of said second 6 contact portions
than a substantial center . thg 12. A connector according to
claim1ll, wherein 2 each df conductive contacts has an inclined 3
shoe- shaped side surface in ¥ - e rtion thereof2%4 is located in
ire
(

. > , : , :
front of a heel portion the e | ongi t udi nal ction of said

LS LA

support nenbers.

FIG.8
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13. A connector according to claim12, wherein 2 each of said
conductive filns is forned to extend from 3 an instep portion to said toe
portion, a sole portion, 4 and to said heel portion of said shoe-shaped
conductive 5 contact to have a predeterm ned thickness.

- 25- 14. An el ectronic conponehnl connector 2 characterized
by conpri sing: 3 a plurality of belt-like elastic support 4
menbers (22) provided on an insulating substrate, said 5 support
menbers respectively ving free end portions 6 (22b) arranged in a row
to correspond to a ty cﬁ33 7 | ead term nals extending fromfirst
and second 8 electrlcal wnnnents and proxi mal end portions (22a) 9

cantil evered by sai d i I"IQII| at Tt nRlsubst ?3‘% and 10 conducti ve
contacts (23) insul 2 ther and provided to said free end
EWRsr s to mal | y oppose said term nals of

portions of said E
13 said second el ectt 14 gap,

[ portions

ugh a predeternlned

FIG.10B
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16 conductive termnals of the first electrical conponent 17 and second
contact portions (23b) to cone into contact 18 with said conductive
term nals of the second electrlcal d&ﬁs nent at positions, in a
| ongi t udi nal direction of sai uppor% menbers, different from
positions where 21 said flrst cont 0 lpto contact with
sai d 22 conductive ter HEEERON ‘ onponent, 23
wherein said conductive term nals of the first 24 and second el ectri cal
conponents are positiongd aa elacteonliespomponersaichmresuteon, ve contacts,
and thereafter 26 the first electrical conponent is pressed against an
27 elastic feeeminklsaages foimed oanacmeasuremdne i ito board.
-26 - 28 cone close to the second el ectrical conponent, thereby .29
electrically gsappeeti mgmbeirs amedprbwvidedeom rtdies mefasuremedd: digaitand
second el ectrical components through said 31 conductive contacts.

board to correspond to the terminals. The support

5 members respectively have free end portions arranged in
a row to correspond to a plurality of lead terminals
extending from an electrical component and proximal end
portions cantilevered by the measurement* circuit board.
Contacts are insulated from each other and provided to

10 the free end portions of the support members to normally
oppose the terminals through a predetermined gap. The
contacts respectively have first contact portions to
come into contact with the lead terminals of the
electrical component and second contact portions to come

15 into contact with the terminals at positions, in a
longitudinal direction of the support members, different
from positions where the first contact portions come
into contact with the terminals. The lead terminals of
the electrical component are positioned to correspond to

20 the contacts, and thereafter the electrical component is
pressed against an eiastic force of the support members
in a direction to come close to the measurement circuit
board, thereby electrically connecting the terminals and
the lead terminals of the electrical component through

25 the contacts.

Figure to accompany Abstract: Figure 1




