1 AUXI LI ARY APPARATUS FOR TESTI NG DEVI C? a OF ,THE

| NVENT1 ON The present invention relates to an a 18@ %gﬁo‘p'zgat us for
use in testing a flat plate-like device to be inspected cg_/za? n
inTegrated circuit or a liquid crystal panel. BACK H NTI ON
General ly, an inspection or a test of electrical characteristic oM™a
packaged or nol ded sem conductor device, nore particularly, an integrated
circuit (1C is general f ad) ' ' on socket, that
Is, a test socket, f @ﬂm&m&# gftgg'lrgﬁ%ﬁmfgem conduct or
device is renovably attached. There is provided an auxiliary apparatus
of such a type using a crank- shaped contact, i.e., a probe wherein a
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t he needl e_ {.al ' ch that the needle front portion extends upward
and the ne%&@?gﬁ&%gﬁ?ﬁ%ih extends downward. In this conventional

auxi liary 8 t ng work such as attaching a probe
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to the needl’'e presser or so needl e tail portion to the wiring

portions of thedhgssllp! ahe insstictiols of ka | dest 26X cRicbiBall RRab£itEFBLdI BENSI ON
of an effective area (fromthe tip end of the probe to a connecting point
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frequency of an electric signal used for testing.
circuit (IC) is generally performed by utilizing an inspection socket, that is, a
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test socket, i.e., an auxiliary ai)paratus to which a semiconductor device is
removably attached. _
There is provided an auxiliary apparatus of such a type using a crank-
shaped contact, i.e., a probe wherein a needle front portion to be in contact
with a lead (electrode portion) of a semiconductor device and a needle tail
portion to be connected to wiring portions of a base plate are bent in the
opposite directions (J; apanese.Patent Appln. Public Disclosure No. 7-229949).
In this com_'entional auxiliary apparatus, each probe is attached to a
common needle holder by an adhesive in the intermediate portion between
_ the needle front portion and the needle tail portion such that the needle front
portion extends- upward and the needle tail portion extends downward. In
this conventional aﬁxiliary apparatus, however, an assembling work such as
attaching a probe to the needle presser or soldering the needle tail portion to
the wiring portions of the base plate requires skill, and since the length
dimension of an effective area (from the tip end of the probe to a connecting
point to the wiring portions) is great, there is a limitation in raising the

frequency of an electric signal used for testing.



2 There is another auxiliary apparatus for testing which uses a
plate-l1ike probe formed in a Z-l1ike or an annul ar shape (US Patent No.
5,336,094 and US Patent No. 5,388,996). In this conventional auxiliary
apparatus, however, each probe is pressed agai nst an el ectrode portion of a
device to be |nspect ed inits arc- sﬁaped defornmed face portion, no scraping
action due to a displacenent of the defornmed face portion relative to the
el ectrode portjon occurs, so that a filmlike an OXIde filmexisting in the
el ectrode port&bﬁrql\ssam theg ARy ARPAIRL Wﬁfﬂft wﬁb@bdéﬂ%l%/? ake rabl e
el ectric confacf between_the probe a e po I gn_cannot be
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I nspect ed. SUVMARY OF THE | NVENTI lary apparatus for

testing degeqsrobglaad tiee tlechidde Mo2tiBhlcanbe BbiobBaiuedPr i Ses a base plate
having a plurality of wiring portions in one face, a plurality of pr obes,
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pl ate. Each probe includes a curved def or ned
of a non-packaged or non-molded semiconductor device, particularly an IC

chip, which uses a probe bent in a C-like shape (Japanese Patent Appln.
Public Disclosure No. 5-299483). According to fhis conventional auxiliary
apparatus, however, since each .probe is only held in a socket by its own
spring force, the probe is unstable, and since both ends of the C-like shape
must be further curved, the probe becomes complicated in shape and
expensive.

Accordingly, in an auxiliary apparatus for testing device, it is
important to simplify the shape of a probe, to enhance the stability of the
probe, to make it adapted to a high frequency test, and to facilitate
manufacturing same, in spite of giving an effective scraping action to the
electrode portion of fhe device to be inspected.

SUMMARY OF THE INVENTION

The auxiliary apparatus for testing device relative to the present
invention comprises a base plate having a plurality of wiring portions in one
face, a plurality of probes, and assembling means for assembling the probes

in parallel into the base plate. Each probe includes a cm;ved deformed



3 portion, a needle front portion continuing fromone end of the deforned
portioh and having a tip end or needle point to be pressed against an

el ectrode portion of a device to be inspected, and a needle tail portion
cofitinuing fromthe other end of theszdeformed portion. The assenbling neans
has a needl e pressing portion for pressing the probes so as to bring at

| east a part of the deforned portions of the probes into contact wth the
Wi ring portions of the _base plate and extendipg in the arranging_.direction
of the probesfion, a nemsde dront PoROR HONGUFHREEHOPL CNECRR thea}ﬁ' gggor%e i npl e
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needl e front portion (or scratched away), and the probe and the el ectrode
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fromthe portion in contact wwth the wring portion to the side of the tip
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area than the conventional probe, to reduce a | eakage of the electric

si gnal bet peehes are pressed against the wiring portions of the base plate at least at a

part of the deformed portions by the needle pressing portion and sandwiched
between the base plate and the needle pressing portion to be maintained in
that state, so that the probes are stabilized to facilitate assembling of the
auxiliary apparatus.

Each probe, similarly to the conventional crank-shaped probe, is .
p;'essed at the tip end of the needle front portion against the electrode
portion of the device to be inspected. Thereby, each probe is elastically
deformed at a portion between the portion in contact with the wiring portion
and a portion at thel side of the needle point, and the tip end is displaced
relative to the electrode portion. As a result, a part of the film like an oxide
film existing in the electrode portion is scraped off by the tip end of the
needle front portion (or scratched away), and the probe and the electrode
portion are maintained in a favorable electrically connected state. Also,
from the portion in contact with the wiring portion to the side of the tip end
becomes an effective area, so that the probe has a smaller effective area than

the conventional probe, to reduce a leakage of the electric signal between



adj acent probes and to nake the probe suitable for a high frequency test.
As nmentioned above, according to the present invention, a favorable state
of ,el ectrical connection is maintained between the probe and the el ectrode
portion by an effective scraping agtion caused between the tip end and the
el ectrode portion. Al so, in conparison with a C shaped one, the probe is
sinple in shape and costs |less. Further, the effective area of the probe
beconmes snyl.l er and, suitable for hi frequency test. Still further, the
probe is ;%Jﬁ?f’é}tr@@bsﬁé 0 l%lﬁg? @39 Pré ﬁmtagl r gehighofreanency taste
auxi | iary appagatus.,, he assemfjl i n ans includes at |east one cover
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of at least t def ornmed portion of the priobe by projecting i he

recess of duigligdyappimatulee si de of the base plate. Al so, the
cross-sectional shape of the recess of the cover can be nade arc-|like or

rectangul ar. The asbemblieg! weane ifcludes atieasheRe eovirdiidiabled®tflodhe €ast
the outer 5 peripheral portion of
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the needl e presser is sinplified, and an electrical short- circuit between
t he probeexbend e the attangingsdirectimnofiheppi®best wHerein the HeeesieRMWRnddesser
can include a presser bar and an elastic material |ayer forned of an
el ect ri calatyleastsat the didesofthicabase platel andethe nesdie Messingperticivtawbey an
el ectrical_short-circuit_between the probes by the needle

formed in the needle presser. Thus, since each probe can be maintained by

disposing the deformed portion of each probe in a groove, the manufacture of
the auxiliary apparatus is facilitated though the probes can be maintained in
a more stable state.

It is possible to form the cover so as to further have a plurality of
grooves at intervals in the arranging direction of the probeé, open these
grooves toward both sides of the base plate and the opening, open the recess
toward the grooves, and dispose at least the deformed portions of the probes
in the grooves.

The needle pressing portion can be made to abut against the inside
portion of at least the deformed portion of the probe by projecting it from the
recess of the cover to the side of the base plate. Also, the cross-sectional
shape of the recess of the cover can be made arc-like or rectangular.

The needle presser can be made cylindrical,- and at least the outer



presser can be prevented but also the probes are pressed against the base
plate through the elastic material, so that the probes can be maintained in
a nore stable state. The needl e tail portion of the probe can be
pressed agai nst the inner face of the recess by the needl e presser.

Thereby, the relative displacenent ih the longitudinal direction of the
probe between the needl e presser and the probe can be surely hindered, so
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an electric signal in the needle tail portion, and besides, a | eakage of an
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apparatus, so that the frequency of an electric signal used f-or a high
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entire needle tail portion of each probe of a non-conductive material and
to form t hin thebingitudihabdirection ofthe poolr betweerptlereedlotpegssrl andthe

non- conductive nmaterial . The needle tail portions of two or nore
probes canprabeicanche avealy hinderedy eo thattheprobeseandre miaintained eawadré n t he
recess. Thereby, it is enabled to manufacture needl e assenblies conposed of
t he def or nst@ablpstatens of two

The probe may be formed to have a generally curved arc-like shape or a

generally curved U-like shape. Also, the needle front portion of each probe
can be projected through the opening of the cover. |

Each probe can be formed of a conductive material with a non-
conductive material layer formed in the outer periphez;y of the needle tail
portion. Thereby, an electrical short-circuit in the needle tail portions of
adjacent probes can be prevented.

However, each probe may be formed of a non-conductive material with
a conductive material layer formed in the outer peripheries .of the needle
front portion and the deformed portion, or the entire needle tail portion of
each probe may be formed of a non-conductive material with _i:he needle tail
portions formed of . two or more probes integrally of a non-conductive

material.



or nore probes, the needle front portions and the integrated needle tai
portions at one tine by fabrication froma synthetic resin and to assenbl e
them on the base plate at one tine, facilitating the manufacture of the
needl e assenblies and also facilitabing the assenbling work of the
apparatus and, consequently, the manufacturing work of the apparatus.
Assenbl i ng neans i ncludes at | east one cover assenbled into the base plate

and at | east o e needle p ser. having a needl e pressing portion, the cover
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Vi ew showi ng a |rst enbodi nent of an auxiliary apparatus for testing of

the present ingepf 'mﬂvever pobiBle 8o ifSrd ﬂﬁcéh@@hekiﬂﬁawt:%ﬁﬁ%ﬁh%ﬁgeéﬁ? line

2-2 of Fig. 1. Is a bottomview of a part e auxilrary
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Fig. 4 is a cross-sectional view taken along the line 4-4
Fig. 5 is @ giopsprobes imegally 6fw hoh-conduetivt taeridlat € of a probe when a

The needle tail portions of two or more probes can be integrated with a
non-conductive material and received in the recess. Thereby, it is enabled
to manufacture needle assemblies composed of the deformed portions of two
or more probes, the. needle front portions and the integrated needle tail
portions at one time by fabrication from a synthetic resin and to assemble
them on the base plate at one time, facilitating the manufacture of the
needle assemblies and also facilitating the assembling work of the apparatus
and, consequently, the manufacturing work of the apparatus. |

Assembling means includes at least one cover assembled into the base
plate and at least one needle presser having a needle pressing portion, the
cover having a first recess extending in the arranging direction of the probes
and opening at the side of the base plate, a slot communicaﬁng with the first
recess, and a second recess extending in the arranging direction of thg probes
and opening at the side of the first recess, and it is possible to juxtapose the
probes with the needle tips prbjected from the slot and to dispose the needle

presser in the second recess. A plurality of probes, the cover and the needle



device to be inspected is disposed in the auxiliary apparatus. Fig. 6
is a cross-sectional view for explaining a state of a probe when a device
to be inspected is pressed agai nst the probe. Fig. 7 are views show ng
the first enbodi ment of the probe used in the auxiliary apparatus shown in
Fig. 1, in which (A) is a front elevation and (B) is a left side view
Fig. 8 are views show ng a second enbodi nent of the probe used in the

auxi liary apparatus,shown in Fig.. 1, in i.ch (A js a front elevation and
(B) is o | BYasser gadg into a unit cap;be agpemb. addpte the base Blake: vi ow show ng a
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si de vi ew. deviceto?b%?ﬂ%bsgﬂe vi ews showi ng anot her enbodi nent of the probe

used in the auxilrar aratus shown in Fig. 13, in which (A) is a plan

view, (B) BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing a first embodiment of an auxiliary
apparatus for testing of the present invention.

Fig. 2 is a sectional view taken along the line 2-2 of Fig. 1

Fig. 3 is a bottom view of a part of the auxiliary apparatus for testing
shown in Fig. 1 with the base plate removed. |

Fig. 4 is a cross-sectional view taken along the line 4-4 of Fig. 1.

Fig. 5 is a cross-sectional view for explaining a state of a probe when a
device to be inspectéd is disposed in the auxiliary apparatus.

Fig. 6 is a cross-sectional view for explaining a state of a probe when a
device to be inspected is pressed against the probe.

Fig. 7 are viewé showing the first embodiment of the probe used in the
auxiliary apparatus shown in Fig. 1, in which (A) is a front elevation and (B)
is a left side view.

Fig. 8 are views showing a second embodiment of the probe used in the
auxiliary apparatus shown in Fig. 1, in which (A) is a front elevation and (B)
is a left side view.

Fig. 9 is a cross-sectional view showing a part of the second
embodiment of the auxiliary apparatus for testing.

Fig. 10is a cross-sectional view showing a part of a third embodiment



front elevation, and (C) is a right side view Fig. 16 is a
cross-sectional view showing a part of a sixth enbodi nent of the auxiliary
apparatus for testing. Fig. 17 are views show ng an enbodi nent of the
probe used in the auxiliary apparatws shown in Fig. 16, in which (A is a
plan view, (B) is a front elevation, and (C) is a right side view

Fig. 18 are views show ng anot her enbodi nent of the probe used in the

auxi liary apparatus shown in Fig. 16, in which (A) is a plan view, (B) is a
front el ewﬁttﬁ@npxélmry(appamtus forgtestinigde vi ew Fig. 19 is a
cross-sectional view showi ng a part of a seventh enpodi nent qf the

auxi |l i ary appdfigi dd ison viewt shoyingpemart b iDI‘:'gQQI emporimentyiof thepprokerp
EMBODI MENTS | Referring to Figs, 1 to 6§, an auxiliary apparatus 10 is
used as a usedtn @G@é@ﬂ-{lﬁﬁf apparatugishewn inkig.tdasting a fiat pl ate- shaped

device 12 to i ected. In the.illustrated enbodi t, Jhe deyice 12 is
a seni conduct ig. IE%S a cross-secttlonal view showing a part ofrgl3 ?@r’c mﬁgﬁ% as a
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plate 20, a p contacts, 1.e., pro urality of needle

hol ders, ife6nt c1898€bLA Qﬁgqgfzissa Htidovasel ng the probes 22 against the
base plate 20, and a flat plate-shaped cover 26 for assenbling the needle

pressers 24 i nFgy, tiBeadeai6ws showing another embodiment of the probe used in the

auxiliary apparatus shown in Fig. 13, in which (4) is a plan view, (B) is a
front elevation, and (C) is a right side view.

Fig. 16 is a cross-sectional view showing a part of a éixth embodiment
of the auxiliary apparatus for testing.

Fig. 17 are views showing an embodiment of the probe used in the
auxiliary apparatus shown in Fig. 16, in which (A) is a plan view, (B) is a
front elevation, and (C) is a right side view.

Fig. 18 are views showing another embodiment of the probe used in the
auxiliary apparatus shown in Fig. 16, in which (A) is a plan view, (B) is a
front elevation, and (C) is a right side view.

Fig. 19 is a cross-sectional viéw showing a part of a seventh
embodiment of the a_.uxi]iary api)aratus for testing.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figs. 1 to 6, an auxiliary apparatus 10 is used as a test
socket for inspecting, i.e., testing a flat plate-shaped device 12 to be

inspected. In the illustrated embodiment, the device 12 is a semiconductor



pl ate 20. The base plate 20 is a printed wiring board with a wiring
pattern formed on one surface of an electrically insulated material by a
print wiring technique, and has a plurality of wiring portions 28
respectively corresponding to the pré&bes 22 on one surface. Each wring
portion 28 is a part of the wiring pattern. The wiring portions 28 are
divided into a plurality of wiring portion groups corresponding to each
side of the rectangle of the base portion 14 of the device 12, and the
groups of dﬂ'vrid:en@uggr as enpackaggd.or apolded integrates: pirgnihbutothe presertd in a
shape of elastic non-conductive fine line,_ and its tip end portion jis
curved | i Kaventienican alsgl be applied doan anxiliary 2pparatus fortesting apether
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synthetic resin or the like,~ and by a process such as press working,

et chi ng woplarality of coxtiaes, 5l¢¢,prdbeB 22 haplurality ofia6dle Holderd?i.Bahedle
circular cross-sectional shape in the exanples shown in Figs. 1 through 7.
Further, tprespernde4Far pressingthelprebes R2sadaihyipthebask platet 20, dxed meflgt e tip
face, i.e., tip end face extending at right angles to the curved face of

t he probe plate-shapeanivep26bfor’dssemblinid the meedle predvers @dcintoethd bass |
however, may be an ax-type needle with its tip end face extending parallel
to the curpladeffce

The base platé 20 is a printed wiring board with a wiring pattern
formed on one surface of an electrically insulated material by a print wiring
technique, and has a plurality of wiring portions 28 respectively
corresponding to the probes 22 on one surface. Each wiring portion 28 is a
part of the wiring pattern. The wiring portions 28 are divided into a
plurality of wiring portion groups corresponding to each side of the rectangle
of the base portion 14 of the device 12, and the groups of wiring portions are
juxtaposed. '

Each probe 22 is formed in a shape of elastic non-conductive fine line,
and its tip end portion is curved like a semi-circular arch over the whole area
from the tapered needle front portion 30 to the needle tail portion 32 through
the needle base portion, i.e., the deformed portion 31.

Each probe 22 has an electrically conductive coating formed in portions



of the,probe 22, or of a shape having a conical or pyram dal needl e front
portion. The cross-sectional shape of the probe may be circular or square.
The probes 22 are divided into a plurality of probe groups corresponding to
each side of the rectangle of the basggortion 14 of the device 12 to be

i nspected. In the illustrated enbodi nent, the device 12 has a plurality of
el ectrode portions at each of the four sides of the rectangle, and the

probes 22 are divided into_four_probe groups. For the same reason, in

the illust9 édﬂ@%égﬁr@ﬁ@@lef bail m*émnelpréaes@rgazsbw:@ by dhedeeference Each
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to the device 12 wwth their respective corner porti aped. The
upper portion Howldver,ORathNgrobe g t I B YWRRE St h¥ned ihngl | sug f ace
38a directed fromthe outsige toward the center S|éde. Ee::;lac]h1 cgr %Ielrggﬁor i on

of the opeadlectgicadly cortiuctive-Shediaie, baGsreferably 1@ SRANY 8f HbthP fhelliggve for

acconmpdating at least the deformed portion 31 and the needle tail portion

32 of the withheleFicaliycnontcogdyctive codting fortfiéd ¥ ¢He Qdedid %D?ofﬁ@n%?ﬁe
nunber of the grooves as that of the probes 22 are provided. The grooves 40

are di vi den the core. p'Theaprdhe 22 mapdeef@uesidef aofine Innef aethh @3akiej de of
the rectangle formng the opening 38 and the respective groove groups are

j uxt aposemynthetic gesiaver tloe dikensndtbyt heprocelss sich he preseworkims, 23chingat i s,
downwar d and at the opening 38. Adj acent grooves 40 are divided by
partition Wewk etaqusingsycly aimatenial.

Each probe 22 has a circular cross-sectional shape in the examples
shown in Figs. 1 through 7. Further, the probe 22 is a so-called chisel-type
needle with its needl_e tip face, i.e., tip end face extending at right angles to
the curved face of thé probe 22,

Each probe 22 as well as each probe described later, however, may be
an ax-type needle with its tip end face extending parallel to the curved face
of the probe 22, or of a shape'having a conical or pyramidal needle front
portion. The cross-sectional shape of the probe may be circular or square.

The probes 22 are divided into a plurality of probe groups
corresponding to each side of the réctangle of the base portion 14 of the
device 12 to be inspected. In the illustrated embodiment, the device 12 has
a plurality of electrode portions at each of the four sides of the rectangle, and

the probes 22 are divided into four probe groups. For the same reason, in



12 walls 44 are provided, in the illustrated enbodi nent, so as to divide
the rear half of the groove 40, and therefore, adjacent grooves 40 are
continuous at the portion of the opening 38. However, the partition walls

44 may be provided so as to divide the entire grooves 40. The
recesses 42 correspond to each sige of the rectangle formng the opening
38 and extend along the corresponding side. In the illustrated enbodi nent,

four recesses 42 are provided. Each recess 42 is a sem - circular groove
accommodatthadllubtrated ehtbodimener foti# medloprszsers 24 hee provided. bot t om sur f ace
of the corresponding groove 40. The cross-sectional shape of the groove
bot t om sur f aceEaéh aeetle prosser 22 is shaped roylindrizallyxby a cylintricad prebsear y
apparatus 10 can be assenbl ed by di sposing each needle presser 24 in the
recess 42 barads amdosme edertricallpangulsded edgsticioiaterial layer 3@ formeddnaihet s

agai nst the deep bottomsurface (in the illustrated enbodi nent, the upper
surface), auter pepiphegal suxface ofthe presser bavi3d. 2 The presser bae 3dreassbe 24 and
the cover 26 on the base plate 20, and attaching the cover 26 to the base
pl ate 20 wondugtiye araa mop-eondistivg bandike memberic hAnselpetrically insulated,
screw nmenmper 46, penetrates the coyer in_its thickness direciign dis
screwed Fﬁaxe% I@r éhpwia%th eE ayer 3628y he Atk ?qx@%é pkarabbeme
probe 22 is pressed . againgst the,wiri orti.on 28 of e base plate .20 at a
ot Cor t HBARHSL R Ao iPoar ToBPETonthh Hesdin sEmedr 4 Sasdh Bowarey, be

mai nt ai ned. i n a.st e %5: b%i ng ndw fhed l:heetween t he base plate 20 and the
need| e preEQ?é‘P 4R a bar-like shape of a single member. .

The cover 26 includes an opening 38 formed in the center so as to
accommodate the device 12, a plurality of grooves 40 formed outside the
opening 38 so as to extend outwardly relative to the opening 38, and a
plurality of recesses 42 formed outside the opening and extending in the
ananging direction of the grooves 40. Such a cover 26 can be formed of an
electrically non-conductive material.

The opening 38 has a rectangular shape of a similar figure to the device
12 with their respective corner portions arc-shaped. The upper portion of
the opening 38 is tapered downward by an inclined surface 38a directed from
the outside toward the center side. Each corner portion of the opening 38 is
an arc-shaped face.

The groove 40 is a groove for accommodating at least the deformed
portion 31 and the needle tail portion 32 of the probe 22. Accordingly, in the
illustrated embodiment the same number of the grooves as that of the probes
22 are provided. The grooves 40 are divided into a plurality of groove
groups correéponding to each side of the rectangle forming the opening 38
and the respective groove groups are juxtaposed. Each groer 40 opens at
the side of the base plate 20, that is, downward and at the opening 38.

Adjacent grooves 40 are divided by partition walls 44. The partition



In the illustrated enbodi ment, the needl e presser 24 and the cover 26 act
as neans for assenbling the probes 22 in parallel in the base plate 20.

Al so, since the |lower half portion of each needle presser 24 projects in an
arc-1li ke shape fromthe recess 432t0 the side of the base plate 20 and
extends in the arranging direction of the probes 22, they act as a needle
pressi ng 13 portion abutting on
the inside of the curved_ portion Qf the probe 22 so as to _press the probe
22 agai nstwale 4dare proxidedy gn the Lﬁusqgglte@e@%gdgpgggﬁo@s ?‘h@"b‘f%%é"s regt j

t he grooves 40 such that the needl e front, portions 30, project upward within
t he openi als®f §108¥8 40y exgfargs o n g%‘)‘fﬂsa‘i(g alé GRPEMIYONS Reedl e

pressers 24, the . .pro 22 canp cqorrectly juxtaposed acgording t r obe
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of the defgraRdrRRbdvdaccdinMbE4EnE the neelld prélshér 24 and opens at the groove

bottom surface of the corresponding groove 40. The cross-sectional shape of

the groove bottom surface of each recess 42 is upwardly convex.

The auxiliary 'apparatus lb can be assembled by disposing each needle
presser 24 in the recess 42, each probe 22 in the groove 40 such that its rear
end abuts against the deep bottom surface (in the illustrated embodiment,
the upper surface), overlapping in that state the probe 22, the needle presser
24 and the cover 26'on the base plate 20, and attaching the cover 26 to the
base plate 20 with a plurality of secrew members 46 such as bolts.

Each screw member 46 penetrates the cover in its thickness direction-
and is screwed into a screw hole formed in the base plate 20. As a result,
the probe 22 is pressed against the wiring portion 28 of the base plate 20 at a
part of the arc-shaped curved portion by the needle presser 24 and
maintained in a state of being sandwiched between the base plate 20 and the
needle presser 24.

In the illustrated embodiment, the needle presser 24 and the cover 26
act as means for assembling the probes 22 in parallel in the base plate 20.
Also, since the lower half portion of each needle presser 24 projects in an
arc-like shape from the recess 42 to the side of the base plate 20 and extends

in the arranging direction of the probes 22, they act as a needle pressing



i nsul ated | ayer 32 exists, so that the portion of the base portion 3lof the
arc- shaped needl e acts as the deforned portion. Si nce each probe 22
i s ..pressed against the wiring portiop328 at a position where no
electrically insulated |ayer 32 existS, the effective area of the probe 22
is fromthe portion of the probe 22 in contact with the wiring portion 28
to the needl e point or needle tip, and is smaller than the conventional
auxiliary apparatus. Also, as shown in Fig. 5 since the elastic nateri al

| ayer 36 iBomias; abutténgionsthe insidmebthe guewerbporntion obthe gzdoTeﬁBa sohas to e; ser
bar 34 to be deforned, each _prohe 22 is firmy maintained. e presser bar
34 and th@@%@?@rﬁg?gzi%mgﬁy&e base®kate80pr evi ousl y made eccentric to
each ot her or be eccentric tg each other in the
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&Qeigrgrgsééﬁgﬂhg%ﬁﬁt y%@“%%§?§§§$§§¢&§é§ksgrobe 22 is deformed as shown in
Fig. 6 Al thi Bindd ilealsfBhé GREdI il hortil'38 of Bhie T2obs 221s 7RBLAEH itid N t e

deep bottom sur
portion divided by the partition wall 44 in the state of being assembled into

—

the auxi}iary apparatus 10 and pressed against the base plate 20 through the
elastic ﬁaterid layer 36 composed of an electrically insulated material, the
probe 22 is maintained in a more stable state by the groove 40 and the needle
presser 24 to be sui'e]y prevented from being brought into electrical contact
with the adjacent probe. |

In an assembled state, each probe 22 is pressed against the wiring
portion 28 at a portion of the deformed portion 31 where no electrically
insulated layer 32 exists, so that the portion of the base portion 31of the arc-
shaped needle acts és the deformed portion.

Since each probe 22 is pressed against the wiring portion 28 at a
position where no electrically insulated layer 32 exists, the effective area of
the probe 22 is from the portion of the probe 22 in contact with the wiring
portion 28 to the needle point or needle tip, and is smaller than the
conventional auxiliary apparatus. Also, as shown in Fig. 5, since the elastic
material layer 36 is pressed against the base plate 20, the cover 26 and the
presser bar 34 to be deformed, each probe 22 is firmly maintained. The
presser bar 34 and the elastic material layer 36 may be previously made

eccentric to each other or may be made eccentric to each other in the



of the,groove 40, so that each probe 22 does not nove around the needle
presser 24 in the peripheral direction. However, when the probe 22
and the device 12 are pressed, each probe 22 is elastically deforned at a
portion fromthe portion in conthét with the wiring portion 28 to the
needle tip side so that the radius of curvature may increase, and thereby
the needle tip of each probe 22 displaces relative to the electrode
portion 16, to cause a scraping action (or scratching action) to renove a
part of tnhassembleggtate.ng in the surface of the el ectrode 16. Also, in
each probe 22, adggrt of H@f ail end cuts . into the elastic material |ayer

36, thereby plBJVBSPeGHNG Hhendewre 12 isnpubin the orsning o8 fram aheve.n Ate

auxi | ary HpdiReu the BoRtin oF £BA devilsolieis deiatad labive tatbedulisryp! ¢
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Ref erring E}%ﬁh%n@ofﬂleogx%lﬂ%ﬁ I's pressed against the wiring portion 28

at the rear end portion I't'S deformed potion 31. The needle tail portion
32 When the device 12 disposed in the auxiliary apparatus 10 is pressed

down by a presser 48, each probe 22 is deformed as shown in Fig. 6. At this
- time, the rear end of each probe 22 is in contact wifh the deep bottom surface
of the groove 40, so that each probe 22 does not move around the needle
presser 24 in the peripheral direction.
However, when the probe 22 and the device 12 are pressed, each probe
22 is elastically deformed at a portion from the portion in contact with the
wiring portion 28 to the needle tip side so that the radius of curvature may
increase, and thereb); the needle tip of each probe 22 displaces' relative to the
electrode portion 16, to cause a scraping action (or scratching action) to
remove a part of the film existing in the surface of the electrode 16. Also, in
each probe 22, a part of its tail end cuts into the elastic material layer 36,
thereby preventing the needle front portion 30 from falling in the axial
direction of the needle presser 24. |
According to the auxiliary apparatus 10, as mentioned above, not only
fhe probe is simple in shape and costs less but also the effective area of the
probe 22 is small to suit a high frequency test, and though the probe is kept
stable, it is easy to manufacture the auxiliary apparatus. Also, the device

12 is disposed in the auxiliary apparatus 10 in a natural and correct state,



having an el ectrically insulated |ayer is bent upward and inserted into the
needl e presser 24. According to this enbodi nent, too, since the needle tai
portion 32 is prevented fron1noviQ%lrelative to the needl e presser 24, the
probe 52 does not nove around the ‘meedl e presser 24 in its peripheral
direction. For this reason, when the probe 52 is pressed down by the device
to be inspected, the probe 52 is elastically deforned so as to increase its
radi us of curvature. Referring to Fig. 10, a probe 54 has its tai

end abut dhealectzdds poitign 36. of tthe dewdte d2risranrsly beoyghtvinde ¢ontackweith probe
group and is attached to the cover 26 with a plurality of screw nenbers 58.
The | eaf $heinepdistivaanddesidese seraping sicbionraceurs.y Fusibent the sliructure
material but may be a conductive plate nmaterial having an electrically

i nsul at ed afdherngasienpaesser; 34 issgimplecand an elactrie shorf-Cirpaitihgtwegndhss ~ each
probe is non-conguctive, y be a canductive plate material . Al so
accor di ng RT@bes22<apdRA Y PESVERteR: Fig. 10, the probe 54, being

revented from,npvinhg relative to,t needl e presser 24 wth its, tai] end
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portion 32 is prevented from moving relative to the needle presser 24, the
probe 52 does not move _around t_:he needle presser 24 in its peripheral
direction. For this reasoﬁ, when the probe 52 is pressed down by the device
to be inspected, the probe 52 is elastically deformed so as to increase its
radius of curvature.

Referring to Fig. 10, a probe 54 has its tail end abut on a leaf spring 56.
The leaf spring 56 is provided in every probe group and is attached to the
cover 26 with a plurality of screw mémbers 58. The leaf spring 56 can be
formed of an electrically insulated plate material but may be a conductive
plate material haviilg an electrically insulated layer formed on its surface,
and further, if the tail end of each probe is non-conductive, may be a
conductive plate material.

Also according to the embodiment shown in Fig. 10, the probe 54, being
prevented from moving relative to the needle presser 24 with its tail end
abutting on the leaf spring 56, does not move around the needle presser 24 in
its peripheral direction. For this reason, when the probe 54 is pressed down
by the device to be inspected, the probe 54 is elastically deformed so as to -
increase the radius of curvature.

Referring to Fig. 11, a probe 60 has convex portions 62 and a concave



60 is pressed against the wiring portion 62 in the convex portions 62. As a
result, in case of the probe 60, the position having the convex portions 62
acts as a deforned portion. According to the probe 60, the convex
portions 62 are engaged with the \A@Bi ng portion 28, so that the novenent of
the probe 60 relative to the needl e presser 24 is prevented by the
engagenent of the convex portions 62 and the wiring portion 28. As a
result, the electrical connection between the wiring portion 28 and each
probe 60 iporminne64 s theositiem inwontanttwithkihegwirdieg peation 8. ofThéprgbeobe
abut on the deep bottom surface of the groove or the leaf spring or wthout
i nserting 6his peessed againstpthe wivingfportionfidhethetonvdxeportintisc6Pr eAsex as
in case of the above-nentioned probe, the novenent of the probe relative to
t he needl ergsndls démcagelofwhenprobe &} the position bavingdhelrpnyer pdetione 62 acte

i nspected is prevented. - In each of the enbodi nents nmentioned above, it
I S possi bl a8 & dleferaned pertioni r cul ar needl e presser instead of the needle
presser 24 making use of a part of the cylindrical portion as the_convex
portion, or toAgaerdingiethe pegbe AO, therconwemnortionsare engages with the

convex port{Qn in qQne surface as a needl e presser. Al sq, the needle presser
may be a NEHANEFATEORESH: 6P fhatythe movement obthe B%‘?bﬁgﬁ(?lée%éhé@ttpéhﬁmeé &l, so
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with a gregioheail&ive to tHERledl€ prddéer 24 when the probe 60 is pressed by the

device to be inspected is prevented.

In each of thé embodiments mentioned above, it is possible to use a
semi-circular needle presser instead of the needle presser 24 making use of a
part of the cylindrical portion as the convex portion, or to use a square
cylindrical member having a semi-circular convex portion in one surface as a
needle presser. Also, the needle presser may be a mere non-conductive bar-
like member using no elastic material, so long as the needle presser has
non-conductivity at least in its outer surface.

Referring to Fig. 12, an auxiliary apparatus 70 uses an approximately
U-shaped probe. The probe 72 is approximately U-shaped by a needle front
portion 74, a needle base portion, i.e., a deformed portion 76, and a needle
tail portion 78. The needle front portion 74 and the needle tail portion 78
extend linearly upward respectively from the front end and the rear end of
the deformed portion 76 in approximately parallel to each other. The



needle tail portion 78 may be either conductive or non-conductive. The
needl e tail portion 78 has a cross-sectional shape |arger than the needle
front portion and the deformed portion 76. The probe 72 has either a
circular or a rectangular transvense cross-sectional shape. For this
reason, the probe 72 has a shape of either a fine line or a strip. A
cover 80 of the auxiliary apparatus 70 includes an opening 38 forned in
the center to accommodate the device 12, a plurality of grooves 82

ext endi ng rfeedle frioat poetiond/438nd theaiefdrymed gortiop Fbaddecinadardnduptive alti t y of
recesses 84 formed outside the opening 38 to extend in the arrangi ng

di rectionledsttihd:l@inoummipl&ragsarfamr 80 can be formed from a non-
conductive material. The opening 38 is the sane as the opening 38 of the
cover 26 of tHBhedefdrimedpentizar 46 exterals dingerdlly upward fupmchexside obitsof t he
opening 38 is made to be_an inclined surface 38a. The _grooves 82 are
grooves f aeancashivouard theasigaref the aeedlesfrontpordiono7deandgrurved in6aof t he
probe 72. Accord] ngléi, t he nu&rber of .t he, grooves 82, proyided is the_ sane as
that of tKenpepHermydisgenally downward with 2 geat xadius ohgugyalyres dhear e
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partition r‘é@éﬁrfgﬁgr %ar{s%r@ &%SQJ‘seI:&Sn&p&{Hﬂ%? Fornfs reason, the probe 72
has a shape of either a fine line or a strip.
A cover 80 of the auxiliary apparatus 70 includes an opening 38 formed
in the center to accommodate the device 12, a plurality of grooves 82
extending from the opening 38 outwardly and in parallel, and a plurality of
recesses 84 formed outside the opening 38 to extend in the arranging
direction of the grooves 82. Such a cover 80 can be formed frpm a non-
conductive material. The opening 38 is the same as the opening 38 of the
cover 26 of the auxiliary apparatus 10. Therefore, the upper portion of the
opening 38 is made to be an inclined surface 38a. |
The grooves 82 are grooves for accommodating a part of at least the
deformed portion 76 of the probe 72. Accordingly, the number of the
grooves 82 provided is the same as that of the probes 72 in the illustrated
embodiment. The grooves 82 are divided into a plurality of groove groups to
correspond to each side of the rectangle forming the opening 38, and are
formed in parallel in every groove group. Each groove 82 opens at the side
of the base plate 20, that is, downward and at the side of the opening 38 in
the tip end upper portion.
Adjacent grooves 82 are partitioned by a partition wall 86. The end



connected by a wall portion 88 closing the corresponding end portions of
the grooves 82. It is possible, however, not to connect the end portions at
the side of the opening 38 of adjacent partition walls 86 but to open the
correspondi ng end portions of the grqoves 82. The recesses 84
correspond to each side of the recta gle form ng the opening 38 and extend
al ong the corresponding sides. In the illustrated enbodi nent, actually four
recesses 84 are provided. Each recess 84 is a groove having a rectangul ar
cr oss- sect Pentianss o gdiacess parditiom gvalls §6dat thessiderofotheogeningn 88aare he
sides of the rear_end and the base plate 20 of the correspondi ng groove 82.
Each recestomnected by & wall-partion 88 closing the correspendipg. end portiemsofittesl| e
presser 90 is formed_in a re i?ngular cross-sectional shape of an elastic
material s@RAOVES Sblbis pessiple, ithaweser; mob tocennectethe snd portiome at the
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the openiglapdd, the needle tail portion 78 of each probe 72 is pressed
agai nst the inner wall surface formng the groove 82 by the needl e presser
90, and the reBachikelhspreabern0lis Rirahed ﬁ?a&fécﬁa@%@il' ¥ Er dR¥-debf

presser 90. As a result, each probe 72 is pressed agai nst _theoﬁglsageﬂ%qeate 20
at the reaf aandlastitematerial such as rubber and is fitted into the recess 84. In the

illustrated embodiment, the needle presser 90 has a groove communicated
with the groove 82 for receiving a part of the deformed portion 76 and the
needle tail portion 78 of the probe 72. Such a groové may, however, be
formed in the cover 80 or has to be formed neither in the cover 80 nor in the
needle presser 90, depending on the shape and the dimension of the probe.
The auxiliary épparatus 70 can be assembled by arranging each needle
presser 90 in the recess 84, arranging each probe 72 such that the deformed
portion 76 of the probe 72 comes in the groove 82 and that the needle tail
portion 78 comes in the recess 84, overlapping the probe 72, the needle
presser 90 and the cover 80 on the base plate 20 in that state, and mounting
the cover 80 on the base plate with a plurality of screw members such as

bolts in that state.

Each probe 72, in the state of being assembled into the auxiliary



of the deforned portion 76. Wien the tip end of the needle front
portion 74 is pressed against the electrode portion 16 of the device 12,
the probe 72 is elastically defornmed so that the needle front portion 74
and the needle tail portion 78 mayl!%pread. Thereby, the probe 72, giving at
its tip end a scraping action to the electrode portion 16, renoves a part
of a filmsuch as an oxide filmexisting in the surface of the el ectrode
16. The auxiliary apparatus 70 not only gives an action and effect
simi | arl y apparatus Qi ils nressed pgainets the witingapextion ef the bage platiP@ ata; |
portion 78 against the inner face of the recess 84 by the needl e presser
90, so t hdhetnearmngd @ortion ofihecdefosmed pertion 76 byrthe meedle pressey 90.3 an

25 shown” 41p, g tn endaiasdh robe T3cpraieobR upRPd S Ghi GFORFRE S0 M | he
Lt ough 6.0pening BicHignesle 13l POFtQbn T 0EeHh PEbte LA RpToRoRY ABBIHTtReT0. o
end of t naBagr L upEce TorEsie Thh Brpebe BIBUthe nendlk bIeeeRE O0n 8B e | he
The need! deB5anthEice, O oA PFES GEEFBrva B S6¢ Meehd FrooReri A octs i n
mat or al . esul caghprohe 12 ip Broeed sepineythefden 43T Re Bf HH M SdCLC
probe 102 Aﬁh@ 4628@'1%338%&%-“ nner toward the tip end, and the portion

backward from’i nd s a bar-like portion having a circul ar

cr oss- sect | onalyshiapg, (H\end R1E HleAR Fod? kubher4iaf pidieda oRbh AL of

each probe 102 has a cu upper si ancrng the force

| n_combi ni dlgetpbid) phPioR A Lh Abdick 10! LRE pHiiK 72 is elatfballySddiBried'df 1 oA

end of the portion each probe
that the needle front portion 74 and the needle tail portion 78 may spread.

Thereby, the probe 72, giving at its tip end a scraping action to the electrode
portion 16, removes a part of a film such as an oxide film existing in the
surface of the electrode 16.

The auxiliary apparatus 70 not only gives an action and effect similarly
to the auxiliary apparatus 10 but also presses the needle tail portion 78
against'the inner face of the recess 84 by the needle presser 90, so that the
probe 72 is more stabilized.

Referring to Fig. 13, an auxiliary apparatus 100 uses a plurality of
probe 102 having such a shape as shown in Fig. 14 instead of using probes
extending integra]]y from the tip end to the rear end as in the auxiliary
apparatus 10 shown in Figs. 1 through 6.

Each probe 102 is composed of a needle front portion 30, a deformed
portion 31 and a needle tail portion 104 combined with the rear end of the
deformed portion 31, and is curved in an arc-like shape at the same
curvature over the gntire area from the needle point to the rear end. The

needle tail portion 104 is formed of an electrically insulated resin material



I's covered by the needle tail portion 104, while the outside portion is
exposed w thout being covered by the needle tail portion 104. Such a probe
102 can be fabricated by using an electrically insulated material such as
synthetic resin for the needl e fd@il portion 104. The auxiliary
apparatus 100 using a plurality of probes 102 can be, as shown in Fig. 13,
assenbled simlarly to the auxiliary apparatus 10 except that the deforned
portion 31 of each probe 102 is pressed against the wiring portion 28

out si de t haugivas acynthetic mesinnateritle needl e tai|l portion 104, acts

simlarly to the auxiliary apparatus 10 and brings about a simlar effect
as the auxi|i alhedipgndinestion of the needle fnent poxtionZ0ofgack probe 1P isra 100,

i nstead of using a plurality of independent probhes, one or re dl e
assenbl i estmeaﬁmgﬁnmmpm t@ﬂvalréj tﬁe éabgnéom? +ha nertiondbakete fam
portions can be used, .as own in Eig, 15., Each pr.ob 12 us in the
needl e ass@ﬁ‘ﬁ}@eﬂ‘ies Abarslike REFLigh %pp%a m%@@eg@%ﬁ &i oh914 at
the probe 112 in,the.rear, end,qf the def.or ortion 31, t otherw se it
2 tbr roa T $04 pPHion ot STg, lors KoRbRA ThoBBhch Brobe 108 had e GithE® | he

e e 106 RS 838 L SoBSHEERPRREb3E bl Vet RERHeckld €
21 t he dgf.pr ion 31 of each probe 112 has a cutout portion 106 at
its upperg?fagpg%‘g(ig%hanci ng the conbining force with the common needl e

tail portion 134, ihRE1LF TR YTl Eof tHe ddiBEhbbokidn S of Badll pRGR Foghare
is covered by the needle tail portion 104, while the outside portion is exposed

without being covered by the needle tail portion 104. Such é. probe 102 can
be fabricated by using an electrically insulated material such as' synthetic
resin for the needle tail portion 104.

The auxiliary apparatus 100 using a plurality of probes 102 can be, as
shown in Fig. 13, assembled similarly to the auxiliary apparatus 10 except
that the deformed portion 31 of each probe 102 is pressed against the wiring
portion 28 outside the portion combined with the needle tail portion 104, acts
similarly to the auxiliary apparatus 10 and brings about a similar effect as
the auxiliary apparatus 10. |

In the auxi]ié:ry apparatus 10 or 100, instead of using a plurality of
independent probes, one or more needle assemblies 110 with a plurality of
probes combined at the needle tail portions can be used, as shown in Fig. 15.

Each probe 112 used in the needle assembly 110 is combined with the
common needle tail portion 114 at the probe 112 in the rear end of the
deformed portion 31, but otherwise it is formed similarly to the probe 102
shown in Fig. 14,

Therefore, the needle front portion 30 and the deformed portion 31 of

each probe 112 are the same as those of the probe 102 shown in Fig. 14, and



curved li ke a shallow chute made of a non-conductive material, wth the
sane curvature as the needle front portions 30 and the defornmed portions 31
of .t he probes 112. The conmon needle tail portion 114 may be nade
comon to every probe group of eachlside of the rectangle forned by the
opening 38 of the aforenentioned cover 26, or nmay be nade common to every
two or nore probes. Al so, since adjacent probes 112 are connected to the
comon needle_ tail portion 114 in_ the deforned portions 31, the cover 26
of the auxheideformpdaportion a;l,mfgeaqhepmhebél%&mwtmbppmmd&é abitsher
the groove 40 nor the partition 44. |t ma however, include a roove for
recei vi ng uppey side fon@@&a@mg) the gembining T&ﬁdﬂﬁhé?héeqmm pepdle dgils1 of
each probe 112. l e the inside of the rear. e d por n of each

def or med Rortiosn134. | %‘hecv&n@m@a 99e ﬁetaéloﬂﬁmomem ag /1 ehm&atsrﬁ t he

out si de thereof (i.s not, cqver e cpmon needl e tail I on 1 but S
exposed. Wﬁéé&k%a gh &‘ m@&? ‘&f%n%'cﬁﬁ uetive lﬂaé&t@ i on
using an el ectricall |ns | at e terial,suc g i C res as

common nectAte FHFYE &ﬁeﬂ%%le”ﬁont%h%& Bpiind ok SStored Tarho i g
usi ng the dl e ﬁSSﬁggl y 110 can be assenbled and utilized simlarly to

t he auxi | i‘gﬁg' P&tu€s 10 and 70 and, besides bri ngi ng about actions . and
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22 aforementioned cover 26, or may be made common to every two or more

probes. Also, since adjacent probes 112 are connected to the éommon neet_ile
tail portion 114 in the deformed portions 31, the cover 26 of the auxi]iﬁry
apparatus using the probe assembly 110 includes neither the groove 40 nor
the partition 44. It may, however, include a groove for receiving only the
needle front portion 30 and the deformed portion 31 of each probe 112.

While the inside of the rear end portion of each deformed portion 381 is
covered by the common needle tail portion 114, the outside thereof is not
covered by the common needle tail portion 114 but is exposéd. The needle
assembly 110 can also be manufactured by fabrication using‘la'n électrica]ly
insulated material éuch as synthetic resin as the common needle tail portion
114,

The auxiliary épparatus for testing using the needle assembly 110 can
be assembled and utilized similarly to the auxiliary apparatuss 10 and 70
and, besides bringing about actions and effects similarly to the auxiliary
apparatus 10, the needle tail portions of the probes 112 are combined in
common, so that there is such a merit as to facilitate manufacturing and
assembling of the needle assembly 110.

Referring to Fig. 16, an auxiliary apparatus 120 uses a plurality of



probes. 122 having such a shape as shown in Fig. 17, instead of using the
probes 72 integrally extending fromthe tip ends to the rear ends in the
auxiliary apparatus 70 shown in Fi g 12. Each probe 122 is

approxi mately U shaped by a needl éZf r ont portion 74, a deforned portion 76
and a needle tail portion 124 as shown in Fig. 17. The needle front portion
74 and the deforned portion 76 are respectively the sane as those of the
probe 72 shown in Fig. 12. Therefore, the needle front portion 74 extends
linearly upmehes 122having suehi ehapeonsishevwnindigd 1 7psnstead ofeusing: an
L- shape. The deforped portion 76 of each probe tiiéz has a_cut oyt
portion 1Jwobesi?2 iniegsallyextending from dhegtiphends {9 thentearoerds Wt ¥he he
needl e tail pgrtion 124. The upper side_(inside) portion of the rear end
of the def®rrbarygppasrtus/y) shownirldg. b9 the needle tail portion 124,

e Eur e Cushagh b o3 Ehpkomiha O el A Bl Fofrbirio 2
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appar at us gin ?6‘ é#&%o.ﬁﬂgaﬂ? {I‘ﬁg’t”zﬁxf‘f{%ﬂa?iy‘hé%’%g?a. us %%Mgr ﬁ%mnea%/ use
one or m;ﬁ%‘?ﬁ%{ﬂzgf??mﬁ%h%ﬁg having a plurality.of probes conbined :

with the portioen, stead of using a plurality of independent
pr obes. %,ggﬁ ' FiRd el Lo o f
simlarly to tﬁggireg%lgﬂgg S gl\?ne?%;l ?}f‘%&%ﬁpﬂ e&%ze%tggbel nﬂgb“%?%%ﬁ”é‘dﬁvg?ﬂ t he

comon its upper side for enhancing the combining force with the needle tail portion

o

124, The upper side (inside) portion of the rear end of the deformed portion
76 is covered by the needle tail portion 124, while the lower side (outside) is
not covered by the needle tail portion 124 but is exposed.

The needle tail portion 124 is formed of an electrically non-conductive

" material such as synthetic resin and extends linearly from the rear end of
the deformed portion 76 upward in parallel to the needle front portion 74.

The probe 122 can also be manufactured by fabrication using an
electrically insulated material such as synthetic resin for the needle tail
portion 124. The auxiliary apparatus 120 can also be utilized similarly to
the auxiliary apparatuses 10, 70 and 100 and, besides, can give actions and
effects similarly to the ‘auxi]iary apparatuses 10, 70 and 100.

The auxiliary apparatus 70 or 120 may use one or more needle
assemblies 130 having a plurality of probes combined with the needle tail
portion, instead of using a plurality of independent probes.

Each probe 132 used in the needle assembly 130 is formed similarly to

the probe 122 shown in Fig. 17 except being combined with the common



23 needl e tail portion 134 at the rear end of the deformed portion 76.
The defornmed portion 76 of each probe 132 has, therefore, a cutout portion
126 at its upper side for enhancing the conbining force with the conmmon
needle tail portion 134, and the cdifon needle tail portion 134 is nade of
an electrically non-conductive material to have a conb-|ike shape.

The needl e assenbly 130 is approxinately U shaped by the needle front
portions 74, the deforned portions 76 and the common needle tail portion
134 of t hengedlbdail R2tionhkB4cat/ e rfartdinl afthid defoymedprtions7aisi ng t he
needl e assenbly 130 does not have to include a wall portion 86 or 88 shown
in Fig. 12. %he defornietlopontibm G6t obeadlt prbbeal3? jhashehdfsfolgsa tdugoatit out
portion 126 at its upper side for enhancing the combining force with the
needl e t aiponsion 186 alats Thpew pisler fari erhéncingdtie pombinimgoforchewithathend of
the deformed portion 76 is covered by the needle tail portion 124, whi | e
the | ower ¢anamon peadedeil portiosx 134 and ¢hecomroon gwidie tail Ipartioni 184 24 but
i s exposed. The auxiliary apparatus using the needle assenbly 130 can
be assenbl@@dad am ¢lectricnlly nen-genguetive material to hayeammnb h-ﬂxkegﬂ132 ae. ﬁg_d )
120, and since,the negdle tail portions 134 of the probes 132 are conbine
in common, the'lrgei’%e ehaq;em;}ly»? 130 ineannreximately Yrshanedbydthe awedlol v

besi dos. BFPRGARABBUISaHS deboraned aorbene T Andakeg cosmnn aesdiei i)
appar at useﬁor%%nafg4 %%Q:he probes 132. The cover of the auxiliary apparatus using
the needle assembly 130 does not have to include a wall portion 86 or 88
shown in Fig. 12.

The deformed portion 76 of each probe 132 has the cutout portion 126
at its upper side for enhancing the combining force with the needle tail
portion 124, The upper side (inside) portion of the rear end of the deformed
portion 76 is covered by the needle tail portion 124, while the lower side
(outside) is not covered by the needle tail portion 124 but is exposed.

The auxiliary- apparatus using the needle assembly 130 can be
assembled and utilized similarly to the auxiliary apparatuses 70 and 120,
and since the needle tail portions 134 of the probes 132 are combined in
common, there is such a merit as manufacturing of the needle assembly 130
as well as assembling it into the auxiliary apparatus are facilitated besides
bringing about actibﬁs and effects similarly to the auxiliary apparatuses 70
and 120.

In the above-mentioned embodiment, the cover is formed by a-single
member, but it may be formed by a plurality of members. For example, the
cover may be formed by a plate-like member having the opening 38 and a
member having a groove and a recess. It may be also formed by a plate-like

member having the opening 38, a member having a groove, and a member



I n the, above-nentioned enbodi nent, the cover is fornmed by a single nmenber,
but it may be fornmed by a plurality of nmenbers. For exanple, the cover may
be.formed by a plate-like nmenber having the opening 38 and a nmenber having
‘a groove and a recess. It may be gjso forned by a plate-Ilike nenber having
t he opening 38, a nenber having a groove, and a nenber

24 having a recess. Further, it may be forned by a plate-Ilike nenber
having the opening and a recess and a nenber having a_groove, .

Ref erri ng havikigy reeesst h&uathen, itimayape dermed bysa plateslike prember baving
probes 142 simlar to the probe 122 shown_in Fig. 17. Each probe 142 is
gener al | y the openingiandia regessiansha mpem eéhamg@srow-t ion 144 to the rear
end of the defornmed portjion 146, At |least the surface of the _needle front
portion 144 an&eferringte gy laortbpﬁvalﬁerbfap@a@ﬂt% 46Q uses aplurality of
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conductive material such as synthetic resin and is fixed at the deformed

portion 1486. The upper side (inside) portion of the rear end of the deformed
portion 146 is covered by the needle tail portion 148, while the lower side
(outside) is not covered by the needle tail portion 148 but is exposed. .

The needle tail portion 148 is independent for every probe 142, but may
be made common to adjacent probes. In order to enhance the combining
force between the deformed portion 146 and the needle tail portion 148, a
cutout portion 126 may be formed at the upper side of the deformed portion
146 as shown in Figs. 17 and 18.

The auxiliary apparatus 140 has a plﬁdity of elongate covers 150
where a plurality of probes 142 are juxtaposed, with a long needle presser
152 and a spacer 154 disposed within each cover 150.

Each cover 150 includes a first recess 156 opening at the éide of the
base plate 20, a slo.t 158 communicating with the first recess 156, and a
second recess 160 opening at the side of the first recess 156, as one example
is shown in Fig. 19. The first recess 156, the slot 158, and the second recess
160 extend in the arranging direction of the probes 142.

The needle presser 152 is formed of an elastic material such as hard

rubber in a rectangular cross-sectional shape and is disposed in the first and



The auxiliary apparatus 140 has a plurality of elongate covers 150 where a
plurality of probes 142 are juxtaposed, with a |ong needle presser 152 and
a spacer 154 disposed within each cover 150. Each cover 150 i ncl udes
a first recess 156 opening at the 8bde of the base plate 20, a slot 158
communi cating with the first recess 156, and a second recess 160 openi ng at
the side of the first recess 156, as one exanple is shown in Fig. 19. The
first recess 156, the slot 158, and the second recess 160 extend in the
arrangi ng sdcomd trecesses YotcapdolGs THRe spacer 1h4 inckdies gn epening 352 of
formed of an elastic material such as hard rubber in a rectangul ar

cr oss- sectdppreximately thadsame dimension as thadifstmecessnd56, and is disposed

25 second recesses 156 and 160. The spacer 154 includes an opening 162 of
appr oxi nathetweendheaenyeni Hithandthesbasecpkate 20 suchethati e Hixakirecesyi l%@s ed

bet ween the cover 150 and the, base plate 20 such that the first recess 156
and t he o the epeningeal 62,aveisy epndprmity Wit Br . The probes 142
are juxtaposed jn the first recess 156, The probes 14 are juxtaposed such
that the needl Enepsabes,die iaaﬂgwﬂmog?gﬂéﬁeﬁﬁbr@:e%ﬂ%éugﬂq}%r@egtl%s and
that the needle tail portio 1 extend Lnto the, se d recess 160,, and
Lhe rear cie BiteRpselb@icho g ihe cReshle iiand prdionsq 144aPHIRCt PR no
portions of bas ate . Each,cover 150 j 5 overl ed,,on the
base. i at dhgugh Abecsiof 1Bei 2hat the negdfe, il Sastiona oL 4B, S¥ind BE ik o
presser 152 acgonmnpd .0 be ass d {nto the base plate together

i tht he  Spetd ToRspa 1T, and hbes? SHALTHBE detbctutd BopBits Hudiste r29iaiCE,

t he probes?%agﬁggﬁgee‘dﬁﬁ%grpsoraiggs 28tc£ﬁh@eoea%|e%lgfee§§.er 152 and the spacer 154

are assenb
Each cover 150 is overlapped on the base plate 20 through the spacer

154, with the probgs 142 and the needle presser 152 amommodated, to be
assembled into the base plate together with the spacer 154 with suitable
means such as a screw member. Thereby, the probes 142, the covers 150,
the needle presser 152 and the spacer 154 are assembled as a unit.

The auxiliary apparatuses 140 respectively use such units. Each unit
is assembled into the base plate 20 so that the arranging direction of the
needle tips of the probes 142 may coincide with the arranging direction of the
electrode portion of a device to be inspected and that the needle tips of the
probes of the confronting units may confront each other. Thereby, the
electrode portion of the device to be inspected is received by the needle tip of
each probe 142,

In the illustrated example, the cover 150 does not include a groove for
receiving the deformed portion 146 of each probe 142. Therefore, each
probe 142 has a spacer 164 abutting against the adjacent probe 142 at the
needle front portion 144. The spacer 164 is formed of an electrically non-
conductive material as synthetic resin like a plate and is fixed at one of the
sides of the probe 142, However, the spacer 164 and the probe 142 may be



The auxiliary apparatuses 140 respectively use such units. Each unit is
assenbled into the base plate 20 so that the arranging direction of the
needl e tips of the probes 142 may coincide with the arranging direction of
the electrode portion of a device,fo be inspected and that the needle tips
of the probes of the confronting units may confront each other. Thereby,
the electrode portion of the device to be inspected is received by the
needle tip of each probe 142. In the illustrated exanple, the cover
150 does nintegrally dermed rsushetlfadr thee veedienfronh attibnr bdi of dhiei probed 54 f
each probe 142. Therefore, each probe 142 has a spacer 164 abutting agai nst
t he adj acepengfratrs thepspacer A46. needl e front portion 144. The spacer 164 is
formed of an electrjcally non-_ ~conductive material as synthetic resin |ike
a plate and i sAcesedingitodhe probeHd2siitieffeetivelygipes bscraping-astioreto thee

spacer 164 and the probe 2 y be . . 26
i ntegrall ye]% M&lﬁnt‘?fléilet‘ig’l%%bé ipgppptedionevestheless, dhereds podber 142

penetrat es,.t he .spacer 146. According, to the prohe 142, it effectively
gi ves a sc'F}é%i ﬂbgégﬂ?‘iﬁﬁétm'obﬁ% %"Ieeg?qqﬁ!@ epr sontack with eseh etheroatyshe
i nspect ed,; ne%llgrthg{dess there ig, nQ f.ear that the adjacgent a;hobes_ are
brought i npeedlsHe &ide yhen the peg P 38 Prefiseq agapst the elpefrode partien oficedl e

tip is pregsed against .the electrode portion of the device to be inspected.
The spaceral%geﬁgﬁtgz)eﬁm(gﬁa in the aforementioned probes 22, 50, 52, 54,
60, 72, 102, 14, 132,14 Al s0o..qnstead o rovidi ng the spacer 164
in each probe, @epﬁgfﬁé@ %‘%yaIZﬁ REQYide P‘B&Z’f #99&3 nbﬁﬁﬁg&r@geﬁ&%a on-

62, 54, 60, 72, 102, 112, 122, and 132, Also, instead of providing the spacer

164 in each probe, a plurg]ity of adjacent probes may be connected by a non-
conductive material such as synthetic resin at a position on the needle tip
side.

The present invention is not limited to the above-mentioned
embodimentg. For example, the probes may be formed in such simple
shapes as an arc-shape, a one-side open rectangular shape, a U-ghape, an L-
shape, a V-shape, a__W-shape, etc. Also, the probes may be used with the

shapes turned upside down in the foregoing embodiments.



conductive material such as synthetic resin at a position on the needle tip
si de. The present invention is not limted to the above-nentioned
emhodi nents. For exanple, the probes may be fornmed in such sinple shapes as
an arc-shape, a one-side open rectangul ar shape, a U-shape, an L- shape, a
V-shape, a Wshape, etc. Al so, the probes may be used with the shapes
turned upside down in the foregoi ng enbodi nents.

27 WHAT 1S CLAIMED 1S: 1. An auxiliary apparatus for testing device,
conpri si ngWHATER GUARMERN 131 a plurality of wiring portions on one face; a
plurality of probes; and assenmbling neans for assenbling said probes in
paral | el i ht o S anxligey ppraratugror sesting davisecwanprising asbasecplate with

def or med portion .a gﬁeQIe front, portion continued to one end of said

def or med pdr Phuglityqob aviring porkispscon; pne ofase; ma&gﬁiz%afnpﬁoms; eﬁ(ljm]Erode
[ ' d ' ' t ther end o
a1 d dof or ARPCBBIHE SReae r%ﬁé?%ﬁﬁ%aaﬁ%%‘gm"”b'c°£‘ééa&§imtq°s§a‘i’gb§ae ?é?tem' th s
' ' . ' ' .t ring,at.least a
part of péi%ﬁeﬁér@%%éfa%mﬁaﬁ{aféié% 2%@?%%"_ Oflﬁ?io 3 oa_‘itava;e_ £HEoRF 11 ng
[ ' | n e arran I recti o]
a1 d probeortd B RNR o orkend braait Mrinied, pngt"i‘flm ;e%?da?ﬁvlﬂg fln sai
[ . ' .Into sai ase ate
and havi ngtis Poe pRStACRertRg: Rk RG0S £REfind e fevate o Beedlsr St
, . recess. bein
opened at PREASH %@ﬁﬁbﬁsg{?s‘z?%% % a‘?é?égﬁdﬁ@fso%ﬁ% %néﬁlﬁfipﬁ%&%ersma#ng o
the arranghimbhAg hoindss pRoABANER 8MediY IMSRALLASRH ol pRoRNY
portion. 3. An auxilTary dpparatus according to cladi ) erern sard
needl e pregsidngrdtdstdPls 30 Hring 9811828t 5 fart 0 i8d RREHRAE pbtifhs l0P3gkq sai d
P
def orned -portion of said probes. 4. auxi I'rary ‘apparatus according to
claim 3, whedlRisint@ contRe With Bhe Wifingsértredfisadd bagd P%%@%e?aiﬁ@f\ﬁ

electrically insulated at least in its outer peripheral portion.
auxiliary Bpties aitging divtiction¢f slidprdles, Wherei n sai d needl e

2. An auxiliary apparatus according to claim 1, wherein said assembling
means includes one or more covers assembled into said base plate and
having a recess extending in the arranging direction of said probes, and one
or more needle pressers received in said recess, said recess being opened at
the side of said base plate, and said needle presser extending in the
arranging direction of said probes and having said needle pressing portion.
3. An auxiliary apparatus according to claim 2, wherein said needle
pressing portion abuts against the inside portions of at least said deformed
portion of said probes.

4, An auxiliary apparatus according to claim 3, wherein said needle
presser has a cylindrical shape and is made electrically insulated at least in
its outer peripheral portion.

5. An auxiliary apparatus according to claim 3, wherein said needle
presser includes a cylindrical presser bar and an elastic material layer

formed of an electrical insulation material around said presser bar.

A N



presser includes a cylindrical presser bar and an elastic material |ayer
fornmed of an electrical insulation naterial around said presser bar.

28 6. An auxiliary apparatus according to claim 2, wherein said recess
has an arc-shape or rectangul ag cross-sectional shape and opens at | east
at the side of said base plate. 7. An auxiliary apparatus according to
claim2, wherein each of said covers further includes an opening for
receiving said device and.a plurality of said recesses. 8. An auxiliary
appar at us @ccorAhramiibiary appaftustencerdingaiooclae B, evhexein aaid wecdserhas esses
the needle tail portion of said probe against the inner face of said
recess. 9.an ako-shapelorarectamgaantcressasentioiah ghape cinal aopens ahdeastratsthel
probe is generally curved in an arc-shape. 10. An auxiliary apparatus
accor di ng sideifsaid basevhlatei n. sai d probe is generally curved in an
U-shape. 11. An auxiljary apparatus according to claim 7, wherein_ saij
probe has Vis nABdaexifiasyiapraretus ascoydingd® claim 2qvahensinioach of sad An
auxi liary apparatus accqording to claim11, wherein, {he needle tail_portion
of each premyersfurthesanclydes ananening fon Yegervang saichdeyice angddn Bhyrglity of 5
An auxiliary apparatus according to claim1, wherein each probe is forned
of an el ec##idIgrLes8se8onducti ve material and has an el ectrically non-

conductive_materiial layer in the outer periphery. of  sai,d needl e, tail
bortion. 18 AnARR apparatugsachorime o AIBin) i Wherey seid eedle,

probe 1 ﬁf,ésré‘éﬂ £OHAP pRoset th Aeedle BRI SORIBICb sia TroBE aBhirtil the 3andl

el ectri cal
face of said recess.

9. An auxiliary apparatus accord_ing to claim 1, wherein said probe is
generally curved in an arc-shape.

10. An auxiliary apparatus according to claim 1, wherein said probe is
generally curved in an U-shape.

11. An auxiliary apparatus according to claim 7, wherein said probe has
its needle front portion projected into said opening.

12. An auxiliary apparatus according to claim 1, wherein the needle tail
portion of each probe is formed of an electrically non-conductive material.

13. An auxiliary apparatus according to claim 1, wherein each probe is
formed of an electrically conductive material and has an electrically non-
conductive material layer in the outer periphery of said needle tail portion.
14. An auxiliary épparatus according to claim 1, wherein each probe is
formed of an electrically non-conductive material and has an electrically |
conductive materiall. layer in the outer peripheries of said needle front
portion and said deformed portion.

15. An auxiliary épparatus according to claim 1, wherein the needle tail
portions of two or more probes are integrally formed of an electrically non-

conductive material.
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conductive material layer in the outer peripheries of said needle front
portion and said deforned portion. 15. An auxiliary apparatus according to
claim1l1, wherein the needle tail portions of two or nore probes are
integrally formed of an electricallyy non- conductive material.

29 16. An auxiliary apparatus according to claim2, wherein the needle
tail portions of two or nore probes are integrally fornmed of an

el ectrically non- conductive material and received in said recess. 17. An
auxi | i ary Hhparft eaxiliary dppgratascdeeordihg tohdatmr2, swhdreiasthrbhéadle ngagins

I ncl udes one or nore covers assenbled into said base plate and one or nore
needl e pr guaéionsuf\iwg o anakenproties gredntegmmllyoformetsof aheaslectricalliydnemver
has a first recess extending in the arranging direction of said probes and
openi ng atcondsctive enatertali ahdeaveivddoinesaid rekeds. coomuni cating with said
first recess, and a second recess extending in the arranging direction of
sai d pr obekl.andn puxilirryaapparatus accardingtel clainms 1, wherein, saitl @ssembligi
probes are juxtapgsed in said first recess wiith their needl e front portions
pr oj ect ed Means ingludes ene oy mprgrovernassemebled dntasgiddaser plate andaimeer i n
said second recesa1 18. An auxilianﬁ apparatus according to_claiml,

wher ei n edBAre Ne6ele pressers havdpgeaid nesdle presging, vertiors, awharein: spidbe at

the side of the needle tip.
cover has a hrst regess extending in the arranging direction of said probes

and opening at the side of said base plate, a slot communicating with said
first recess, and a second recess extending in the arranging direction of said
probeé and opeping at the side of said first recess, wherein said probes are
juxtaposed in said first recess with their needle front portions projected from
said slot, and wherein said needle presser is received in said second recess.

18. An auxiliary apparatus according to claim 1, wherein each probe
includes a spacer abutting against the adjacent probe at the side of the

needle tip.
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