1 PROBE FOR TESTI NG | NTEGRATED CIRCUI T DEVICES Field
of the Invention [0001] The present invention rel ates
to electrical contact probes. In particular, this
invention relates to electrical contact probes for
providing electrical contact between diagnostic or
testing apparatus and a device under test (DUT) and a
met hod for providing the eldctrical contact.
Background of the Invention [0002] Contact probes are
used in the electrical circuit test industr The
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test (DUT) and a diagnostic or testing apparatus such
as a test circuit board. These contact probes are
normal |y housed in non- conductive test sockets, which
agggoaangggﬁﬁﬁce between the test circuit board and
A conventional spring | oaded contact
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\%ﬁ%&#.gge receptacle with the plunger extending
d W94 t he receptacle. All parts of the

conventional spring | oaded contact probe are

preferably made of electrically conductive materials,
Fnckeround of thedayentiedl circuit is maintai ned between
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desirable as electrical resistance is reduced with
iich-ease in surface area of contact. One of the

objects of the invention is to provide an increased
surface area of contact between plungers so that

40083k A cenventienadtprisg loadegr eantdoy Mreffugerkrally includes an outer

receptacle, a movable plunger, a barrel containing the plunger and a spring for biasing
the reciprocating travel of the plunger in the barrel. The barrel is normally mounted
within the receptacle with the plunger extending outwardly from the receptacle. All parts
of the conventional spring loaded contact probe are preferably made of electrically
conductive materials, so that an electrical circuit is maintained between the DUT and

testing apparatus.

[0004] The barrel is normally crimped about a reduced area of the plunger, allowing the
plunger to reciprocate relative to the barrel. Crimping requires an exfra step of
manufacture and is difficult in an tem so small. Large surface area of contact is also
highly desirable as electrical resistance is reduced with increase in surface area of
contact. One of the objects of the invention is to provide an increased surface area of

contact between plungers so that electrical resistance is greatly reduced.



[ 0005] The manufacturing of a barrel of a conventiona
spring | oaded contact probe involves the extrusion of
a metallic material into a hollow cylinder. This
extrusion process results in rough surfaces on the
hol | ow cyl i nder. These rough surface areas wl|
result in reduction of surfack area of contact and
i nconsi stency of contact between the ?robes and the
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for maintaining contact with the DUT. The plunger 120
for contact with the circuit board has a contact drill
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mafntfinipachtabel e didgitBbagger s 150, 120 and the
barrel 110 are constant. [0009] Conduction of

electrical signals fromone end of the plunger to the
108541 ¢ Th& BflinkSrs 150, 120 and the helical spring 130 are housed within the barrel

110. All parts of the contact probe 160 are axially aligned on a single axis. The plungers
150, 120 are slidably disposed within the barrel 110, which is crimped at both ends to
limit the outwardly directed axial displacement of the plungers 150, 120 from the barrel
110. The barrel is necessary for electrical conductivity between both contacts. The

surface areas of contact between the plungers 150, 120 and the barrel 110 are constant.

f0009] Conduction of electrical signals from one end of the plunger to the other end is

through a metal plating on the inside of the barrel. Electrical resistance is inversely
proportional to the square of the area



through a netal plating on the inside of the barrel.

El ectrical resistance is inversely proportional to

the square of the area 3 of contact. By increasing

the surface area of contact, there is | ess resistance.
However, w th constant surface area of contact

bet ween the plunger and barrel of the probe of the

prior art, electrical resist@nce remains constant and
may even increase with reduction of surface area of
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The device conprises a first reciprocating conductive
Bschpringas argsiientt imesns poempreklemsses dissgssedabvand a fir st
abutting body at another end; a second reciprocating

conductive body having a second contact at one end
and a second abutting body at another end; and a

gesilieng nﬁanstbiasing the first reciprocating
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conduct i ve bodi es each having a segond ontact at one
wRendaReipwcgwedady-abut ti ng body at another end; a
plurality of securing nmeans each for hol ding each of
the plurality of first reciprocating conductive
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comprises a plurality of first reciprocating conductive bodies each having a first contact

at one end and a first abutting body at another end; a plurality of second reciprocating
conductive bodies each having a second contact at one end and a second abutting body at
another end; a plurality of securing means each for holding each of the plurality of first
reciprocating conductive bodies and the second reciprocating conductive body together
such that the first abutting body is slidably abutting the second abutting body; and a non-
conductive housing having a plurality of through holes wherein the plurality of first
reciprocating conductive bodies, the plurality of second reciprocating conductive bodies
and the plurality of securing means are disposed therein, wherein the non-conductive
housing biases the plurality of first reciprocating conductive bodies and the plurality of

second reciprocating conductive bodies in opposing directions axially away from each



conductive housing having a plurality of through hol es
wherein the plurality of first reciprocating

conductive bodies, the plurality of second

reci procating conductive bodies and the plurality of
securing nmeans are disposed therein, wherein the

non- conducti ve housing biases the plurality of first
reci procati ng conductive boddes and the plurality of
second reci procating conductive bodies in opposing
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aspect, the present invention provides a method of
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the second contact of the second reciprocafing
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point. [0013] In another aspect, the present invention
provi des a nethod of providing electrical contact
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tus co i,ntegrated cjrcuit board. The
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conductlv bod|? each having a first contact at
CHRRPISHG SR h iﬁafeswrpgawnwﬁmdwa@mwma a first. contact

;ﬁ'dﬁé 3hd hyd PFirs? Q&Ri?ﬁjg b5 RERGRI NS 2 B g Cf.%@onlaqgélﬁrgcatmg

each having a second contact at one" en
amdudtive jodiesdipclabaving a second contact at one end and a second abutting body at

another end; a plurality of securing means for holding the phurality of first reciprocating
conductive bodies and the second reciprocating conductive body together such that the
first abutting body is slid_abiy abutting the second abutting body; and a non-conductive
housing having a plurality of through holes wherein the plurality of first reciprocating
conductive bodies, the plurality of second reciprocating conductive bodies and the
plurality of securing means are disposed therein, wherein the non-conductive housing
biases the plurality of first reciprocating conductive bodies and the plurality of second
reciprocating conductive bodies in opposing directions axially away from each other

when pressure is applied on the first contact of the plurality of first reciprocating



another end; a plurality of securing neans for hol ding
the plurality of first reciprocating conductive

bodi es and the second reciprocating conductive body
toget her such that the first abutting body is

slidably abutting the second abutting body; and a

non- conductive housing having a plurality of through
hol es wherein the plurality ®f first reciprocating
conductive bodies, the plurality of second
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t00€4] SR CRBR e At Indt oftthe 3pésélﬁtal1nlvéxﬁioﬁfwﬁieﬁ&ﬂdoe more fully
reciprocating conductjive bodies to be in contact with
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conprising integrated circuit board. Brief Description
of the Draw ngs [0014] A preferred enbodi nent of the
9085 eIG. 1 mvstnatbsomeradstsectivosl iew stomingfaprblye fogtelsio thcpeidy art;
by way of exanple, with reference to the draw ngs of
which: [0015] FIG | illustrates a cross-sectiona

o) MG ifigsteigaracdiessisottivalal view € opd b@bodihbnt of [0dSlce in a
FIG 2a jllustrates a cross-sectional view of one
EHHBERTET0f the device in a conpressed state;

[0017] FIG 2b illustrates a cross-sectional view of

one enbodi nent of the device in a resting state;
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Et- t%evi ce having at | east one securing neans;

:% IG 4a illustrates a perspective view of the
first conductive reciprocating body and the second
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securing means;

[0018] FIG. 4a illustrates a perspective view of the first conductive reciprocating body

and the second conductive reciprocating body each having one flat surface;

[0020] FIG. 4b illustrates a perspective view of the first conductive reciprocating body

and the second conductive reciprocating body each having two flat surfaces;

[0021] FIG. 5 illustrates an example of a cross-sectional view of the first conductive

reciprocating body and the second conductive body;



[0020] FIG 4b illustrates a perspective view of the
first conductive reciprocating body and the second
conductive reciprocating body each having two fl at
surfaces; [0021] FIG 5 illustrates an exanple of a
cross-sectional view of the first conductive
reci procating body and the second conductive body; 6
[0022] FIG 6a illustrates a6cross-sectional view of
anot her enbodi nent of the device in a resting state;
[@eA3FIGri6aillBhates & oosrwriémabvicw of snotier tmbertinentiof theafvice in
. pbodi nrent of the device in a conpressed
%?&%gg&gﬁﬁ [0024] FIG 7 illustrates a perspective view
of a plurality of the devices of the present

i nventj i.h a non-conducti ve hoysi ng having at |east
J_ﬂﬁ’éﬁt 1&1:;:835 HTLHHP%S. a paessyerappaEet of pothsh egbodiment of Higidpgee in
hQOApkssbM secafgdance with a preferred enbodi nent of

the 1 nvention are described. In the follow ng
description, details are provided to describe the
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may not be described at Iength so as not to obscure
the invention. [0026] In the present enbodi nent,
el ectrical conductivity through the device of the

resent invention i s achieved through a pair of
5@%@&%9?%%“%@9ﬁﬁ@ﬁghﬁwuﬁﬁntact with each other
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As tfhe device of the present Invention IS conpressed,
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nere. With the incregse of surface area
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iprovi ng the conductivity between the conductive
HosEivrG EhedTvgitoR-el i abi ity of the device. [0027]
Furthernore, there are advantageously no hi dden
interiors or hard to reach areas in the parts of the
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other without the need of an electrically conducting barrel. As the device of the present
invention is compressed, the surface area of the contact between the conductive plungers
increases. With the increase of surface area of contact between the conductive plungers,
electrical resistance is greatly decreased, thereby improving the conductivity between the

conductive plungers and reliability of the device.

[0027] Furthermore, there are advantageously no hidden interiors or hard to reach areas
in the parts of the device as all surfaces to be plated are exposed, hence all parts can be
plated with the desired metal with much ease. The manufacturing process of the device

of the present invention is advantageously simplified.

[0028] In another embodiment, no spring is used to bias the pair of conductive plungers,

The plurality of conductive contact probes are housed in an elastic non-conductive



of the present invention is advantageously sinplified.
[0028] In another enbodinent, no spring is used to

bi as the pair of conductive plungers. The plurality

of conductive contact probes are housed in an elastic

non- conductive 7 housing that will bias each pair of
conductive plungers. This wilT greatly dimnish or
elimnate the problens associated with the use of
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HeQdRE.essed st ate is shown. The device 200 conprises of
a first reciprocating conductive body 210, a second
reci procati ng conductive body 220, and a resilient
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reci procating  conductive body 220. The resilient
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reci procating conduc an ‘el
akially awhmfiongeagh otHeeast one fI at surface

| ongi tudinally. [0031] The second reciprocating
conductive body 220 further conprises a second
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second poi nt second
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k%ﬁﬂnﬁqﬂug&ﬁmgg&gﬂﬁdﬁ@nyact end 280 are dlsplaced in
opposi ng directions of” each other on a single axis.

The first contact end 250 and the
[0031] The second reciprocating conductive body 220 further comprises a second

contact 280 at one end for making a contact with a second point, and a second abutting
body 270 at another end. The second reciprocating conductive body 220 may be an

elongate body, having at least one flat surface longitudinally.

[0032] The first contact end 250 and the second contact end 280 are displaced in
opposing directions of each other on a single axis. The first contact end 250 and the
second contact end 280 are at opposing ends of the device 200 for providing electrical
contact between two points. The two points may each be a DUT and a circuit board,
testing or diagnostic apparatus. The flat surface of the first abutting body 290 is slidably
abutting the flat surface of the second abutting body 270.



second contact end 280 are at opposing ends of the

device 200 for providing electrical contact between

two points. The two points may each be a DUT and a

circuit board, testing or diagnostic apparatus. The

flat surface of the first abutting body 290 is

slidably abutting the flat sirface of the second

abutting body 270. 8 époss] As the probe is
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b0 Btk k8nd BB E BTN I Bl R PPt O 58 ccotia
rds@fdnsé.anCe fully cdmbtéstad apepiRsSSR a§1§tﬁh§ bolif@9bi ik S.;Ebstantlaily in
abutti ngﬁbod 290 i s substanti all contact wt

coHactsWib rfhe sBerndi shytieg pody @78t att %@ Htleast poe ﬂatesu‘rfaa@, thereby

urface area of
eI frax i) Sblace 3R Aot T oy 596 andt he

second abutt| ng body 270 are disposed within the

3 I 230 i
199533 The At BERTing bogtead s Re prepnd SbiEAE brbor Bhary dspesed within
tRNEbsiifRg %?e%a@dzsb?%@rfég&tew%eaﬂp% L Vi a i) %Xh@%gst' Fb_f;wrocatmg

opposing directions axially away from each ot he
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FIG 2b, a cross sectional view of the device 200 of

sqcpiad EIP‘E%%bOdY Mg pladpbbnabattingseachgthstat e is shown.
The first reciprocating conductive body 210 further
conprises a first restrictive body 235 di sposed

[obss]WBeferinge td WOGRDOa @bsst fetibhdl Stiewrdcthprdeerei TW of the present
conductlve b 210. The_second r.eci procati
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[0036] In another embodiment, the device 200 is disposed within a through hole 255 of a
non-conductive housing 265 having at least one through hole 255. The through hole 255
comprises of a first region 265, a second region 285 and a third region 275. The first
region 265 is at a first opening of the through hole 255, for displacing first reciprocating
conductive body 235 out of the through hole 255. The second region 285 is at a second
opening of the through hole 255, for displacing the second reciprocating conductive
body 220 out of the through hole 255.



conprises of a first region 265, a second region 285

and a third region 275. The first region 265 is at a
first opening of the through hole 255, for displacing
first reciprocating conductive body 235 out of the

t hrough hol e 255. The second region 285 is at a second
openi ng of the through hole 255, for displacing the
second reciprocating conduct$ve body 220 out of the
through hole 255. 9 [0037] The dianeter of the first
(088l ohhe2 i mer € dpofids rdgtont B cirasminds tothetdisméter oft the first

FREPPRAGE b RROER O ROGe Gt Tt R REL AR v e
fiest bentsbt SPo ﬁﬁiﬁ%iizﬁﬂktoe@ butt d¥ehd Mrcagl Rolb @k & toRBke @cdﬂ@'éﬁwﬁh the
contact with the first point. The dianeter of

8¢ opt. ridgi bamgeidhe ﬁf‘ég% Fraion 38 St eEesnoadieiodhe é\arrne% of the
SRELN Chef ;&&aaeﬁge%éfug%r%cg@?@boﬁ ghebﬁi% v’&%ﬁ& tﬁ%setch?d ct 280,

end of the secton € sSecon
slbrwing thezgnigotiectdi88 i e didplacsd vt of the thrhmghdg:liﬁ 2661 te make a

5 cont act with the second point. [0038]
%%nga%%ltﬁrng} efaé%cr)1 p?lﬂe third region 275 corresponds with

the dianmeter of the first restrictive body 235. The

o R Sy b e
Felé‘@lcﬁw gb351 € figs? 5ec1p¥51:%t1ﬁ’g ﬁiﬁﬁ&c@fve 8yt N8 \xtlﬁl' tﬁéjﬁlst restrictive

ion 275 corresponds wt e di anmeter of the second

435 eent therehp by digiged Wliémstb@@r@gh hele 2p¥. dbatiamgter of the third
I%gg)qcligal %ﬁﬁes?&@% “%@Qhe 15(9 %{}g @ S%?(ﬁlg rgst?rzctt&r ﬁ(gda/ 294['51 bﬂglygecond

25proch3@Indhictive bedy E’BI wmlg theasédnil oexiridtine bcnd3524|5l canthereby be
eans .230. bi ases reci procating conductive
%‘8@?7" gfﬁgé{htheﬁﬁ%lggg 181’?‘85 reci procating conductive body
220 in opposing directions axially away from each

other. As the dianeter of the through hole 255 at the
EOPif%tlnrtb@ resHng pesifien, charesdient peans B dipserdhe firgreqiprecating

édnﬁﬁéuxfe%ﬁg'z% %€ oo uctlrp%/dgtgtb édéo%g%‘gﬁr@ RE) 2 6;& ?}%}é)smg

first reci rocatlng con I S res
diyections aﬂcnallytaway donr ¢ach pther. Bodhe @&ﬁctem@f thm&arcdxghdnetceﬁss af the

h 15)
B0 ERE B il OGS 8F B B RPukir by 235, e
dhqdyce?r&ﬁt of the ﬂist&ﬁblpﬁﬁﬁm@t confiudtive bo8COMGk restricted by the first
220 is restricted by the

rrggtgll ﬁ‘ﬁ:%rog {Z?flvg ¥ t{l}eeéllgt%}igt\éreofb t}?edt)rllrough hole 255 at the second region 285 is

smaller than the diameter of the second restrictive body 245, the displacement of the
second reciprocating conductive body 220 is restricted by the second restrictive body
245, As such, the device 200 in its resting position remains disposed within the through
hole 255 of the non-conductive housing 265.

{0040] The first reciprocating conductive body 210 and the second reciprocating
conductive body 220 can be made of any electrical conducting materials. Surfaces of the
first reciprocating conductive body 210 and the second conductive reciprocating body

220 are plated with any electrical conducting materials.



245. As such, the device 200 in its resting position
remai ns di sposed within the through hole 255 of the
non- conductive housi ng 265. [0040] The first

reci procating conductive body 210 and the second

reci procating conductive body 220 can be nmade of any

el ectrical conducting materials. Surfaces of the

first reciprocating conducti¥e body 210 and the second
conductive reciprocating body 220 are plated with any
d004%k F1 endl exemnliu dreitagilisona mernsl 39, is atel lmaptm]g tadeafeonductive

0
%ﬁgérm e}BL?l"h(e: t(s)%g.r ?1?1%‘%{8%% {ﬂ?@&?{ﬁ)ﬂ%‘%] é“ ag 15%% rxl?enéongengx rlrfggids the
tﬁnatco?c_im:pw seiprahtiag bédyaHl and eha:sm@reiﬂmdm:tm ?@lﬂgédadﬁg body
t con ctive, recl pr atin n
208 sl hatRo VS B iRt R els gy irosdutiboreg procating
boget ednd tHhgceRTeonHRGive @@ﬂ}ﬁo&ﬁﬁ%ﬁ&iysm@%uém@mf thé 8tst abutting

%onductlve reci procating bod 0 an e second

OO Ven BB bGP grBe aythabses ehituiee bofe20. Referring
S HIO TR Bre D00 RRbr R, SORFARLY (ShLERE, ¥t & TosS Ol Bphonti

Bing plsrshewmxanpl es of the securing neans conprising of

at | east one concentric ring are shown. [0042] In

anot her exanple, the resilient neans is a helical

gos21n @Bheh axtiniide, ahC RBILES mONE i HRelRIDspiling PGS ﬂﬁ‘vm%a centre

bet we wo opposing ends of the helical sprin
phrLioy ﬁgﬁéwseéj g@ﬂ WARPPQSHE ey 9fiibp Bedigal éPflﬁgr?@%cBFﬁ imeter
BOMHe IRt gﬁlﬂgsizmhﬂu%enﬁrg PBrifoh @08l él%f ﬁlaﬁfthet (ﬁ?meters of the

helical spring at the two opposing en cal

belicehypringet the twhepposing eedspBid lickinal 2p8ng 1361 at $hetckmtred pm&dn 295
{ e sec

R BEOIR NS RUNE NG, R0 R AT L B FEBY cmrocuing

eélﬂutwvmlaidymﬁttagdthdrffef elbativstenntabiibbrebdidterd, RecH fhaSthe first

tt ) is slidabl butti ng the second
gtﬁﬁtf bﬁgy gg(g%f/ Sé(gagb’ a[%@@‘ﬁ‘% ‘%loélﬁlab‘ﬁ@n&l?ﬁ) EP® 4a, one
exanpl e of the abutting bod| es is shown. The first
abutting body 430 is having one flat surface for

9Bt B @ngttﬁ Féreda: |oae e¥umpla of st atattingcpdips inBhev. r’i‘@e first
P48y 4%&1@ h \2{5& af%‘t' Etlfqri;lggfop 99%&1 égv%tlf"&% af ?age (Qfga sgeond

abut i ng” bo m-crrcu ar cr
gadiingdody Hﬁ@u@@cﬁ}tt dbhiéing |’mbd)r é3€l arghd sechibbabutthg b‘olcijat440 each

rst abutti dy .430..i et e
e Rl e Sl g pic gt The e St
of first abutting body 430 is completely in contact with the flat surface of the second
abutting body 440, both abutting bodies 430, 440 form an elongated cylindrical body

having equal circular cross section throughout the entire length.

[0044] In another example as shown in FIG. 4b, a first abutting body 410 is having two
flat surfaces for abutment with the two flat surfaces of a second abutting body 420.
When the two flat surfaces of the first abutting body 410 are completely in contact with
the two flat surfaces of the second abutting body 420, both abutting bodies 410, 420
form an elongated cylindrical body having equal circular cross section throughout the
entire length. By having two flat surfaces for abutment, the contact area between both

abutting bodies 410, 420 is advantageously increased.



abutting body 440, both abutting bodies 430, 440 form
an el ongated cylindrical body having equal circul ar
cross section throughout the entire length. [0044] In
anot her exanple as shown in FIG 4b, a first abutting
body 410 is having two flat surfaces for abutnent
with the two flat surfaces oflla second abutting body
420. Wen the two flat surfaces of the first abutting
body 410 are conpletely in contact wwth the two flat
f S ' . )
ST TS BlatoaBofEf SR AOULA L BRGNSty B4 along line A - A
ot F1G.nidx Ircthlis dbadipld)ahd fivgt sattiarg tm'dwgband EHd&Sor?lleﬂﬁittﬁfg body 520
t hr pughout the, entire | ength. By having, two at
each ot Say fegb eI RuIRE oneh &' P udioua e STTE Bk bot h
abutting bodies 410, 420 is advantageously increased.
11 0045] FIG 5 shows another exanple of a
[a946ls 4 he gotiteolsngthvifahe fisst sbettingl tody 310r@emirisestof a difrst length 530

FIG _4b..In.this e le, .t first abuttin dy 510,
ol sl LbRt G ot BTl Tb o0 btk Sl e TRsbestictive body
583Uuhe Cf 36 Sc@Rehl anal ofaiheafidD 1QaNSYY Jftihe §REH Autting body 510
| engt h. [0046% The entire length of the first abutting

dessepres godedlipipaicte é'frstlareﬂriﬁté‘te baslyghds e standofaths seamd length
L M TN X T A —

casesat Ohroufieoti the tentiengédonB3en@h 3406 Ther kst ABMth 1330 of the first
body Qé? decreasg; radual ly fromthe first

abutdng bedy; 349 fopnya Gny tansripgeecEieart of the second | ength
540, where the sem -circul ar cross sectional area of

the second | ength 540 remains constant throughout the
[0e#}i Tke setenkdngtbnyt the Sd@nd Tdbettingr sddyl £20gfilrtheBQombritdieof a first

g 139 oI RGeSt s HiahlsPatiort b gagous to the second
redfietive nRaPoty. 3R &bt Befiokd rﬂ?%d %f%hé)fﬁr lfeh%tﬁt %Sg §P A second
550 t he eng 0

) and a’ second | ength 560, i rst
alpeiingbedynd 2 (yderusaseogiathelly fcan dhe seshd restrictvelbody 58850 the start

' | f the first | th 5 f
SR e TN i
560RnBRtRdstfsthidughéitehdafiYe 8dand Rnlles6t Tht firQlerdoP550 of the

second |l ength 560, where the sem -circular cross
seserd plnting eedyot20fhensesesaud tapaiedsec§60 r emai ns

constant throughout the entire second | ength 560. The

first length 550 of the second abutting body 520

[0048] MAt fcastee@nsbcliARE ieads B6IAtth®Mirst abutting body 510 together with the
second abutting body 520 such that both abutting bodies 510, 520 are slidably abutting
each other. The flat surface of the first abutting body 510 at the second length 540 is thus
in full contact with the flat surface of the second abutting body 520 at the second length
560. When the first conductive reciprocating body 570 or the second conductive
reciprocating body 580 is compressed, the first abutting body 510 acts on the second
tapering section, and vice versa. As a result, the second tapering section and the first
tapering section act on the first abutting body 510 and the second abutting body 520
respectively in outward opposing directions perpendicular the axis of the abutting bodies
510, 520.



[0048] At |east one securing neans hold the first

abutting body 510 together with the second abutting

body 520 such that both abutting bodies 510, 520 are
slidably abutting each other. The flat surface of the
first abutting body 510 at the second length 540 is

thus in full contact with thd flat surface of the

second abutting body 520 at the second |ength 560.

[opAYn Homesver thet seewiint mdene holding bothaabuiting bdgies 7000520 and the

oBRRASERON UMM KO SEPLEIH9 30) T8 e i

gapofndth slapeid bedises10, B2, tReLbYi GRUNBY Sénstals canth@étdeen both
t he sqﬁgnd tapering section and the first tapering
atuging Bofieci10pA2q Aiehs flalsuriape t i ng body 510 and t he
second abutting body 520 respectively in outward
opposi ng directions perpendicular the axis of the
[0aBA]t Refegritp i BIG. 6218 crd5@8ectibRal {10049 sptingvbose cortie@ probe 600 for

PR 1L Rah ePRGE Gt TRt biD DR HFERgS ot ainh apparatus s

1RGN TBRUdNtAE pRAKYs 2ls Rr g flRiRoddight '
“both abutting bodi gt , ?Sgszg,mﬁg%épg?&é‘g‘gu@?%&%ﬁ’og§ 210, a

sasons regiroeating aondustvebedy Bt ind aberst omyscbwdhemess®95. The first
20 at. the f| at f 0050] . Ref i t 2|
rey ook dBnetBha oy AT omecromye Bedibh Landielobed 220 and

the Q) 1dalf onePse@iniisl MBad BBt 4rk ¢BlisedAR taahiouRBHORERS Po i elastic non-
and a diagnostic or testing apparatus i's shown. The

crgieta hysimBdodp64@onpri ses a first reciprocating
conductive body 210, a second reciprocating
conductive body 220 and at | east one securing neans

[0894). Thheohidoatiuctive chqusidgabaodig 640 e umt eMstohed or bihsinghthe first

second reciprocating_conductive body 220 and the at )
recpaatipg £oBEtys hednekhandibs segoadieripwgating ¢ondpetbgdedy 220 in

fg6 % i A5k X L us| i
R Per el RIE M B0, cobh G, THE PR RIRGAEY gnaucive
balyasitloarel the gecdnd asdipigcativey Edandattiver ey @200t 10Q 4a are housed in a

condyct i b 10 and the second reciprocat.
EGRATENS VD GO0Y <ot Fab-csBuReGutnE Boty SHLoBTaty

away from each other. The first reciprocating

conductive body 210 and the second reciprocating
(0852 dlibe fivse rdvaptpcaRin@ cofidueiti®e bddy 2@ finthes edmprisea a first contact 250
atts)gxra S;lr'll% Eghrg}fk%'n_g %%o%ggttvpl% g lﬁ?s% tplogn 28(? a I?Q:%H&tttiln\g/ %ocr!]yoggc'd thanother
end. The first reciprocating conductive body 210 further comprises a first restrictive
body 235 disposed between the two ends of the first reciprocating conductive body 210.
The first reciprocating conductive body 210 may be an elongate body, having at least

one flat surface longitudinally.

[0053] The second reciprocating conductive body 220 further comprises a second
contact 280 at one end for making a contact with a second point, and a second abutting
body 270 at another end. The second reciprocating conductive body 220 further
comprises a second restrictive body 245 disposed between the two ends of the second
reciprocating conductive body 220. The second reciprocating conductive body 220 may

be an elongate body, having at least one flat surface longitudinally.



[0052] The first reciprocating conductive body 210
further conprises a first contact 250 at one end for
maki ng a contact with a first point and a first
abutting body 290 at another end. The first

reci procati ng conductive body 210 further conprises a
first restrictive body 235 disposed between the two
ends of the first reciprocatfd3ng conducti ve body 210.
The first reciprocating conductive body 210 may be an
el ongat e body, having at |east one flat surface

R DT Y8ty ST RS S B BChETEE R body 290 and
@W&mﬁ aBﬁiﬂn@bod?n}HO espdtten o takiha Qrsaalﬁﬂhig&mﬁy wh{ dndahe second

qond p and cond abut ody 270 at :
%}f%POfgvrﬁﬂ iRt agh 8 G &Hﬁ ?&s REFRIPGAURE FoRfpetive
%8@y b1p, mee{ecorfaqea fo%%gacoﬁﬁmw béd%ﬁizfol 4t itNE oY oARcuring
di sposéd between the two ends of the second

e 2T arei Heposerhdiddin the thisygh 221@ 65 the elasdc non-conductive
: 0
g}gggylgg %‘g@;} r@'é@afrﬂpda%t%é n%"%?r%é” fs 2 £ A gég H:Qatflg first

eastoone f ongl t udl na
1R iprpEfibg borlduetiwat bddg a0} and ehesecadi mgplmsean@ @afuctiee hadys220

bo h the f rs ab 290 and.. the second
h 1o Sugisty i3 5D i et g MRS, AR A0 hegeby
em»fm&%%amﬂsttrsﬁpﬁo@m{gdcona&wv& ibogy DTN e REshd remprocatmg

slidably abutting each other, The first reciprocat.i

sonsticiEts body 2B rgmalisplacing @usefdhntirqugh bl éé&t’h‘heghrough hote 650
‘Eso&%uﬁ%agﬁ%fgﬂx\gi éo% ﬁ%nﬁhﬁe@ﬂn%@ﬁﬁ% ﬂ%fla% h Bﬁthe trough

nmeans I sposed wthint roug e 650
hble 680.asti ¢ non-conducti ve housi ng body 640. The at
| east one securing nmeans 295 al so secures the first
reci procating conductive body 210 and the second

roB6s] PTRCH lRgriedrbsad DyRishadig 2 20medt fahden tHah ehet daar@eu@rbfthe
hoIe ﬁ@o of the, elastic non-caonductive housing

iy Therfevierttiiohye Pasy 43ors tispased ot et .%)pemngs of the

9:9 ol §5PQENY 11l Qi ehel 8 RREORL HolE DBS %C&Jrﬂﬁﬂ&sed the first
conductive body 220 from di splacing out of the through

mstr@tl%bpdy‘ﬁﬂé prefesugh fin resips®oting @néﬂct@@b@iyamﬂuf@m §isplacing

ectii onal area throughout the entire
ﬁgﬁg?tﬁ£ﬁ§§ﬁﬁ”§brough hol e 650. [0055] The first
restrictive body 235 is having a dianeter |arger than
di.anet er, of .the h h hol e 650, The fir
bl 1 R % o 26 0 8a S giamises fer i The diameter of
eReRoR@ShoM 6300N€he second restrictive body 235 is on the other one of the openings

of the through hole 650 such that when the second restrictive body 245 is compressed,
the second restrictive body 245 prevents the second reciprocating conductive body 220

from displacing into the through hole 650.

{0057] The diameter of the through hole 650 is sufficiently large enough for housing the
first abutting body 290 and the second abuiting body 270, such that the first abutting
body 290 and the second abutting body 270 are not in contact with the wall of the
through hole 650 when the at least one securing means holds the first abutting body 290
and the second abutting body 270 together. This prevents further wear and tear of the
abutting bodies 290, 270 from contact with the wall of the through hole 650.



t hrough hol e 650 such that when the first restrictive
body 235 is conpressed, the first restrictive body
235 prevents the first reciprocating conductive body
210 fromdisplacing into the through hole 650. [0056]
The second restrictive body 245 is having a di aneter
| arger than the dianeter of 1¢he t hrough hol e 650. The
second restrictive body 235 is on the other one of the
-openi ngs of the through hole 650 such that when the
0 [ ressed:
IS RO i 45, R Uhas N, Ry KR FOCEE 1 bR, SR Aher e
ficso nabiypvéatimgrodyuctiz® bolly b6 di giplsemindgedipiooatitpecdndn@ighbody 220
. hol e 650. OO%?!,The di ter of .the through hole 650
isj CongpRressedi B FloSticapepscantigiye hopsing betn@4Pra thejqpspings of the
t .
g ks RO B b 6y RS K itive body
245 Ruei tn gheoeldsticar@ura o theatlastin nowevadiictivg hbusidpebwiyl 640pthe elastic

t he hrough hol.e .6 aen th t l.east.one securin
i Sond BTN ey 0 B I giBag PBseveaRe boty 210 and
theeeend zﬂbikéfrdchﬁ% B&%cﬁ?@béc@/@%d‘ﬁroptp_gﬁhé dRe&YRR bRially Avay from

further wear and tear of the abutting bodies 290,
eqeporherodbiscadviantegeausly elithinatgs tha prabiienaugésobieted @8I0 theldse of a

. rri: . conpressed dewvi ce qf
hel RSB Bl il B s TSR IR A SGisdonn g 10 and
the aacudtréciprobgihy cdhQuaivettody geeond reci procati ng
conductive body 220 is conpressed, the elastic
non- conducti ve housi ng body 640 at the openi ngs of the
0 : I LSt ri,Gi.l .
o RO 8 1308 TP ok o 8 A8 1 bt UG8, ghe prosent
inebiEsn of kdGule ofd Phaligloast iic andeast onduhidugk hdelS4000f a non-
bady. 640, the elastic _non-conductive housing body 640
C%%aéé‘éedlt%émsi%@tham& PrERPIhGresAdias ?%l%%baymﬂge aefgpective
vieBEofSBE ARk cE BF IHGOSR ngs‘%ﬁ’ﬁ@g}égf‘tibﬁzﬁ%}i tl?xﬁge\'/iﬁe of FIG. 2b in a
opposing directions axially away trom each other.
comhpressedipantiaryddusispowhi mi nat es the probl ens associ at ed
with the use of a helical spring as a resilient means
to bias the first reciprocating conductive body 210
[oogng ItiAE ReGRReifee i QP@bi st b5 AR nRADNe 3280 described in
[0059] Referring to FIG 7, a perspective view of a
defailyrvatipeymeflifichdonfeandcimprofements qnetilirhte mada/ena iporsonfskilled in

thglﬁxg \gﬁﬁoﬁ ﬁg;?ﬁpmg ifr%%loﬁl%dscgge gtt thle %?étent%lﬂ\eiergtﬂ)rnplggrhexg%{p‘:fe, a barrel
or sleeve with a bore may be disposed in the through hole 255 of the third region 275 of
the embodiment shown in FIGs. 2a and 2b or the through hole 650 shown in FIGs. 6a
and 6b. The bore of the barrel/sleeve allows the first and second conductive abutting
bodies 270,290 to slidably abut each other. In addition, the barrel/sleeve allows the

conductive abutting bodies to be pre-assembled for ease of installation.



conductive housing 310 having at |east one through

hol e 340 is shown. The perspective view of the device

of FIG 2a in a resting position 320 and the device of

FIG 2bin a conpressed posifion 330 is shown. [0060]

It will be appreciated that although sonme enbodi nents

have been described in detail, various nodifications

and i nprovenents can still be made by a person skilled
CGlHmsi he art wit hout departing fromthe scope of the

present invention. For exanple, a barrel or sleeve

with a bore may be disposed in the through hol e 255 of

1t he thdaviterfegproniddrbeledtricdl kenteahteideeitt cemprisingn Fl Gs.

2a and. 2b ar the through hol e 650 shown in FIGs. 6a

ond” BRI e oA S HeS gy BreaePBAR o fke F5d and a frs
aRREnS B&BNA 66MREV&GId;. ve abutting bodies 270,290 to

slidably abut each other. In addition, the

bar r els¢eind eeaprakatowscontuctivededy beving asbenndi aogtaobatices end and a

to .e-assenbl ed for, ease of installation. 15
S%Pg?ﬁ%‘ﬁ_[lﬂg g%?yd%\%ng. k ‘Eﬂ’dﬁP viding electrical contact,

the devdiként GRS bisitg thé fikdt r&diproBMinY Q@idtieti@ body and the second
conductive body having a first contact at one end and

regirpgading capdictive jodoitnopapsing dirersiong adallpawey Gam each other,
reci 1 ve sbody.: . Se n "
o OB 0GR AL NGB0 DY DBy R e ooy

thardbyapresdihg einiproRainSobaéts afid) diédriédl r sdndueevipr ¢ebideAdthe first
conductive body and the second reciprocating

recHReRAENE sendistiye padxowsiale seyond Fedrpeiee eyl 1y away
fromeach other, wherein the first abutting body is
slidably abutting the second abutting body, thereby

2pr ovilde degvicenpr anceriaoontvith telzmdl , elteedin isodthcecarad uf tontadt Yetween

bet ween the first reciprocati conductive body and, )
£, DU G RPdY cEp FSCEP aBipe PRIV TREreeyi a8l rfirst Teciprocating
cARBEEHANMRY Ms! RisplREN th MN&HRERS YbhAE MeC3ehd reciprocating

cont act beymeen first abutting body and the second
caluttivenlspdyody i ncreases as the first reciprocating

conductive body is displaced in the direction towards

the second reciprocating conductive body.

3. ‘The device in accordance with claim 1, wherein the first reciprocating conductive

body is axially disposed to the second reciprocating conductive body.

4. The device in accordance with claim 1, wherein the resilient means is having a
first end coupled to the first reciprocating conductive body and a second end coupled to

the second reciprocating conductive.

5. The device in accordance with claim 4, wherein the resilient means further
comprises at least one securing means for holding the first reciprocating conductive body
and the second reciprocating conductive body together such that the first abutting body is

slidably abutting the second abutting body.

6. The device in accordance with claim 5, wherein the at least one securing means is

a concentric ring.



3. The device in accordance with claim1, wherein the

first reciprocating conductive body is axially

di sposed to the second reciprocating conductive body.

4. The device in accordance with claim1l1l, wherein the

resilient nmeans is having a Jgdirst end coupled to the

first reciprocating conductive body and a second end

coupled to the second reciprocating conductive. 5.

The device in accordance with claim4, wherein the

resilient nmeans further conprises at |east one

oo TROJdEANS aﬁaﬁdég@é QifAL1R8 , Wnbin hE FdsRSALdnR% a helical

conductive body and the second reécl procating

épmrduict i ve body together such that the first abutting

body is slidably abutting the second abutting body.

6. The device in accordance with claim5, wherein the

3t | edhd done inertirif@e MRANGaiS7, WheE@h ERMHalita spiifgis thbing a

7. The devjce in accordance with claim1, wherein the

cedePORTN dinpaisd bpavegn 1en rpgting &g phge hdicalspangievi ce i n

accorda nce wwth claim7, wherein the helical spring

is having a centre portion disposed between two

8pposiThryderirddn efcordpecevethi daim & piheteig. theodiammpler ofdhg ledical gpring

r it h. cl ai el [ r.of t

AEFRCERE Dol s SRR g W0 k"B e sBhe e e

bheosiligasrels eths leficdlhwprihglat dad cempreipogioat hdldwethe Wst reciprocating

opposi. ng, ends, the hel]ical spring . at. the centre )

FtuPRYe sy ed ihresepp W&Wﬁ% Petiye bednineethes for sisagical
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for electrical contact therebetween, such that the

Abytidne bl t i ng body is slidably abutting the second

abutting body. 10. The device in accordance with claim

7 or 9, wherein the first abutting body and the
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abutting body are el ongated bodi es, each having at

llEaSt Tt%nc?ev&le allrt1 agcltj); aggeewitkll glg?nll t1 ,u Qvlhgrglnltl\{é first abutting body and the

second abutting body are elongated bodies, each having at least one flat surface

longitudinally.

12. The device in accordance with claim 11, wherein the at least one flat surface of
the second conductive body is slidably abutting the at least one flat surface of the first

conductive body.

13.  The device in accordance with claim 2, wherein the device is disposed within a

through hole of a non-conductive housing having at least one through hole.

14, The device in accordance with claim 13, wherein the first reciprocating
conductive body further having a first restrictive body located between the two ends of

the first reciprocating conductive body, and the second reciprocating conductive body



12. The device in accordance with claim 11, wherein
the at |least one flat surface of the second
conductive body is slidably abutting the at | east one
flat surface of the first conductive body. 13. The
device in accordance with cli@ m 2, wherein the device
is disposed within a through hole of a non-conductive
housing having at | east one through hole. 14. The
%g i.n accordance with claim13, wherein the first
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claim 16, wherein the dianeter of the third region
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19.  The device in accordance with claim 17, wherein the diameter of the first region
and the diameter of the second region are smaller than the diameter of the first restrictive
body and the diameter of the second resirictive body respectively, thereby restricting the
displacement of the first reciprocating conductive body and the second reciprocating

conductive body out of the at least one through hole.

20.  The device in accordance with claim 1, wherein the first abutting body is having
a first length and a second length, the first length being contiguous to a first restrictive
body located between the two ends of the first reciprocating conductive body, wherein

the cross sectional area of the first length of the first abutting body decreases gradually



body and the dianeter of the second restrictive body
respectively, thereby restricting the displacenent of
the first reciprocating conductive body and the second
reci procating conductive boé§ out of the at |east one
t hrough hole. 20. The device in accordance with claim
1, wherein the first abutting body is having a first

l ength and a second length, the first |ength being
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hol €3 ryggiecro%lductlv% housing having a plurality of through holes wherein the
plurality of first reciprocating conductive bodies, the plurality of second reciprocating
conductive bodies and the plurality of securing means are disposed therein,

wherein the non-conductive housing biases the plurality of first reciprocating

conductive bodies and the plurality of second reciprocating conductive bodies in
opposing directions axially away from each other when pressure is applied on the first
contact of the plurality of first reciprocating conductive bodies or the second contact of

the plurality of second reciprocating conductive bodies.

23, The device in accordance with claim 22, wherein the first reciprocating

conductive body is axially disposed to the second reciprocating conductive body.



plurality of first reciprocating conductive bodies,
the plurality of second reciprocating conductive
bodi es and the plurality of securing neans are

di sposed therein, wherein the non-conductive housing
bi ases the plurality of firgp reciprocating
conductive bodies and the plurality of second

reci procati ng conductive bodies in opposing
dlrectlons axially away from each other when pressure
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29.  The device in accordance with claim 28, wherein the diameter of the first
restrictive body and the diameter of the second restrictive body are bigger than the
diameters of the plurality of through holes, thereby restricting the displacement of the
plurality of first reciprocating conductive bodies and the plurality of second

reciprocating conductive bodies completely into the plurality of through holes.

30. A method of providing electrical contact between a first point and a second point,
the method comprising the steps of:
a) providing a device comprising:
a first reciprocating conductive body having a first contact at one end and

a first abutting body at another end;



di aneters of the plurality of through holes, thereby
restricting the displacenent of the plurality of
first reciprocating conductive bodies and the
plurality of second reciproédting conductive bodies
conpletely into the plurality of through holes. 30. A
nmet hod of providing electrical contact between a first

poi nt and a second point, the nethod caonprising the
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point is a DUT. 32. The nmethod in accordance with

cl ai m 30, wherein the second point is a diagnostic or
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33. A nethod of providing inproved el ectrical contact

between a DUT and a diagnostic apparatus or testing

3APPATAE UsethOIBE | sdcBfiahft SEHAEHMC 30C WHerdiRahe: sebHf point is a
met hod conprising the steps of.

diagnostic or testing apparatus comprising integrated circuit board.

33. A method of providing improved electrical contact between a DUT and a
diagnostic apparatus or testing apparatus comprising integrated circuit board, the method
comprising the steps of:

a) providing a device comprising:

a plurality of first reciprocating conductive bodies each having a first
contact at one end and a first abutting body at another end,;

a plurality of second reciprocating conductive bodies each having a
second contact at one end and a second abutting body at another end;

a plurality of securing means for holding the plurality of first
reciprocating conductive bodies and the second reciprocating conductive body together
such that the first abutting body is slidably abutting the second abutting body; and

a non-conductive housing having a plurality of through holes wherein the
plurality of first reciprocating conductive bodies, the plurality of second reciprocating

conductive bodies and the plurality of securing means are disposed therein,



a) providing a device conprising: a plurality of first
reci procating conductive bodi es each having a first
contact at one end and a first abutting body at

another end; a plurality of second reciprocating
conductive bodi es each havirg a second contact at one
end and a second abutting body at another end; a
plurality of securing neans for holding the plurality

of first reciprocating conductive bodies and th
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conductive bodies; b) having the first contacts of the

plurality of first reciprocating conductive bodies to

be in contact with the DUT;, and c) having the second

contacts of the plurality of second reciprocating

conductive bodies to be in contact with the

di agnosti c apparatus or testing apparatus conprising

integrated circuit board. PROBE FOR TESTI NG

| NTEGRATED CI RCUI T DEVI CES Abstract A device for

providing electrical contact conprises a first

reci procating conductive body having a first abutting

body at one end, a second reciprocating



conductive body having a second abutting body at one
end and a resilient neans biasing the first

reci procati ng conductive body and the second

reci procating conductive body in opposing directions
axially away from each other22 The first abutting body
is slidably abutting the second abutting body,

t hereby providing electrical conductivity between the
first reciprocating conductive body and the second
reci procating body. In another enbodinment, the first
reci procating conductive body, the second

reci pr oPROBERIFORIPESTING ENTEGRATFIEIRECH DRYIORSNS
are di sposed within one of plurality of through hol es

of an elastic non-conductive housi ng body. The

el astic non-conductive housi ng body biases the first
reci procating conductive body and the second
E@?%Pocating conductive body in opposing directions
axially fromeach other. FIG 2a and FIG 6a

ROEO R idehRr ARSVHRE! electrical contact comprises a first reciprocating
conductive body having a first abutting body at one end, a second reciprocating
conductive body having a second abuiting body at one end and a resilient means biasing
the first reciprocating conductive body and the second reciprocating conductive body in
opposing directions axially away from each other. The first abutting body is slidably
abutting the second abutting body, thereby providing electrical conductivity between the
first reciprocating conductive body and the second reciprocating body. In another
embodiment, the first reciprocating conductive body, the second reciprocating body and
at least one securing means are disposed within one of plurality of through holes of an
elastic non-conductive housing body. The elastic non-conductive housing body biases
the first reciprocating conductive body and the second reciprocating conductive body in

opposing directions axially from each other.

[0002] FIG. 2a and FIG. 6a accompany the abstract.



