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 industry. 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

8L ot thed IV &lfogce between the test circuit board and
the DUT. [0003] 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,
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desirable as electrical resistance is reduced with
iiféFease 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
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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.



i nvol ves the extrusion of a nmetallic material into a
hol | ow cylinder. This extrusion process results in
rough surfaces on the hollow cylinder. These rough
surface areas will result in reduction of surface
area of contact and inconsistency of contact between
the probes and the interior %f the barrel when the
robes are sliding within the barrel 0006]
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electrical signals fromone end of the plunger to the
ot her end is through a netal plating on the inside of

mbs@por IEJ 136! rlh& %kd & hg'l; F%@ririgf’ %ﬁ & ousgd within the barrel

to the square
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



3 of contact. By increasing the surface area of

contact, there is less resistance. However, wth
constant surface area of contact between the plunger

and barrel of the probe of the prior art, electrica
resi stance remai ns constant and may even increase wth
reduction of surface area of contact due to wear and
tear. This is highly undesir@8ble, as the reliability

of the device will be greatly affected. Having the
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the plurality of first reciprocating c uct Ive
weendascipiogatingdodecond reci procati ng conductive body
together such that the first abutting body is
slidably abutting t he second abutting body; and a non-

oor umcommghp s mnagasjmt/ |thmgarasepﬂ iuveakioh yrovfdes HiSU@ToRbaging
reci procating

SR Bt eyt eaﬁv%c& s ph’s ?ﬂdu? r&}sa.tgfleﬁﬂsforée%laa @pparatus. The device
doRgpripEsaC flltallgy TaRCUEdeRL dbRBctiRYddll @adﬂlh'd{uﬂ% b st Qbntact

securing means are disposed therein, wherein

HORe ehamska figsb abutting body at another end; a plurahty 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



housi ng bi ases the plurality of first reciprocating
conductive bodies and the plurality of second

reci procati ng conductive bodies in opposing directions
axially away fromeach 4 other when pressure is

applied on the first contact of the plurality of first
reci procating conductive bodies or the second contact

of the plurality of second régciprocating conductive
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iothee nheroprepuovis dpied omehd Akt odntget ofvhelplugaliey effifsi aiprocating

fi i nt d t. .Th
FRRNEG . BFFS R hetodh oBBLES of e PRBGraF aond gavpreatng
conmtiivivagica first reciprocating conductive body

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

FRASURS dn\ﬁ@xelb&?é/ct I}ﬂéb’fgg&nﬁn?grﬁ% gﬁ&%g ngteth% 89@%\11{3[}1% Rficar

a second abut another en
p@@ﬁdt |betmeeme first pblﬂamdrﬂgsebdlrel foiint sTherreeth@l @oatrisesghe steps of (a)
bod t he ﬁecond r.eci

BHGHIER 1B BB PR o dolrh BT lF SRERERIS PRy tige =

f:mzmt eiamb endarder firsvdbettiag Bodyhee afidthed bnd bt Eédd@dba@YiprSeating
I dabl y g the second abutting body, ther

s| eb¥
?‘WF@Y%BO%@%@B{% % sconb RefifRat iy P{lfy%iem@ﬁewé apytfing body at
bR eRE ahd Qﬁhsﬁi@ﬁ‘tqh@ahé Hﬁsﬂi’?ﬂiﬁ firdd MW&&EI R RECABG tive bodyoagld the

reci rocatl ng bod ow ng t cont act
sdvend raciproqating pe fli*ien dydn wﬂmngvchrebmiys axiallyerwap from each

540t . O o B0 PO Bl 08 e s

ﬂxad-;jn% b vhiing eifiottrmat mﬁucﬂvgh bétheerStﬁe ﬁﬁdreb@gd\’;thﬁng[ dadativd vody
er a ec

AL o BBttt boly R floniik B fist dufetonthi gt oipiogating

&ﬁﬂu&nv@ ib3@NOHelif coRRiRh Wk Mkt JoRSidnd Qc_?%ﬁ@@fn?tt%gsecond contact
nprises integrated circuit board he ne

e@hﬁﬁch@%feﬁlﬁ@@tnéﬁ@n@m’firfabodb {ohe it opriact Witk vhiececond point.
conprising a plurality of first reciprocating

conductive bodi es each having a first contact at one
Bats] alndn@théri aB}gtct Mtdemgn‘tnndyn providexod inethodofhrowiding elecirical

0 catin conductive bodi es
Eontie® aliend = DEE0HH A EGuRelE Mt five S trian ebaraBe rmprises
bygrdted girbddyoaad. TiRNQERSd coMgrised th MeR bt ¥h) PhoB@RE LI Mice
nmeans, for holding the plurality of first reC|procat|ng
oL B Pégrsmalpf%éﬂ@é@a%mw@qdms Gagdthapitge a first contact

r t hat
A0 i AREULSGRELDS S IR g A S
epRduiive b@ﬂ@cﬁ&duét vinge: sepadsonigetabariersgd ancbzl mcatd abyttmg body at

My B h?)hlﬁ%xt)y\@le se%ﬁrri]ngt rlﬂgang lfolil*rholdlr}g%he plurahty of first reciprocating

recl proca
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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



conductive bodies, the plurality of second

reci procating conductlve bodies and the plurality of
securing means are disposed therein, wherein the

non- conducti ve housing biases the plurallty of first
reci procating conductive bodies and the plurality of
second reciprocating conductive bodies in opposing
directions axially away fronfeach other when pressure
is applied on the first contact of the plurality of
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conpr|3|ng integrated circuit board. Brief Description
of the Draw ngs [0014] A preferred enbodi nent of the
Er%agntc ven% z)r now be nore fully described,
el Rgsegipugy ahihe aW"lgﬁ reference to the drawi ngs of

woigha 4r0ReY dmtiadinkent IdfUBS Hadsed AvEltRESwWIEEsW %aﬂnore fully
view show ng a probe found in the prior art; [0016]

fyseribed, by vasehexpmaple i shsense b thodramings elwigeh: one
enbodi ment of the device in a conpressed state;

[0017] FIG 2b illustrates a cross-sectional view of
9at5] enfbo dilinstnatesof crotsesedimnilogew shoavingraggbherfgurst iaties; prior art;
[0018] FIG 3 illustrates three cross-sectional views

of the device having at | east one securing neans;
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first nductive reciprocating body and the second

@Hﬂaﬁ@?f ¥%r eci procating body each having one fl at

surface; [0020] FIG 4b illustrates a perspective view

of the first conductive reciprocating body and the
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&%ﬁﬁ M, faces; [0021] FIG 5 illustrates an exanple of
Cross-sectional view of the first conductive

reC|procat|ng body and the second conductive body; 6

[0018] FIG. 3 illustrates three cross-sectional views of the device having at least one

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;



[ 0022] FIG 6a illustrates a cross-sectional view of
anot her enbodi nent of the device in a resting state;

[0023] FIG 6b illustrates a cross-sectional view of
anot her enbodi nent of the device in a conpressed
state; and [0024] FIG 7 illustrates a perspective view

of a plurality of the devices of the present
i nvention in a non-conductiv@ housing having at | east
one through hole. Detailed Description of the Draw ngs
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A fion are described. In the follow ng
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preferred enbodinent. It shall be apparent to one
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el ectrical conductivity through the device of the
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As the device of the present invention is conpressed,
the surface area of the contact between the conductive
pl ungers increases. Wth the increase of surface area
of contact between the conductive plungers,
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pl ungers "and : Ity devi ce.
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[0028] In another enbodinent, no spring is used to

bi as the pair of conductive plungers. The plurality
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mventiont Is compressed, the surface are 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



contact probe of the present invention such as the

pl unger may be advant ageously replaced individually
wi t hout having to change the whole elastic

non- conductive housing. [0029] Referring to FIG 2a, a
cross sectional view of the device 200 of the present

i nvention in a conpressed stafe is shown. The device
200 conprises of a first reciprocating conductive
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neggsicti ve bodi es 210 and the second reciprocating
conductive body 220 in opposing directions axially
away from each other. [0030] The first reciprocating
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agizly awdy fioen sebotidr.cont act end 280 are displaced in
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The first contact end 250 and the second contact end
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[0033] As the probe is” conpressed, the surface area of

contact between the first abutting body 290 and the

[@g@o gﬂ% SS% ec? tcf n&:x%rgge%ln‘?‘g gorlacﬂlc{lv a %ﬁy ?Z%V %}%heg ec%lflﬁ’pr}{ses 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.



resistance. In a fully conpressed state, the first

abutting body 290 is substantially in contact with

the second abutting body 270 at the at |east one flat
surface, thereby achieving maxi num surface area of

contact. [0034] The first abutting body 290 and the

second abutting body 270 are &i sposed within the

resilient means 230. The resilient neans 230 is
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segerd plpiingybedy %é)a%’@ skideblyt shugtingreagbiotheps55. The t hrough
hol e 255 conprises of a first region 265, a second
region 285 and a third region 275. The first region

[028§ Rsfeatingtd FIGRbppenbsgsefiotdievitRraiudb ol Afibof t1@Y present
.displacing first reciprocatin conducti ve body 235
InyERUQE INAESU N SR1G ks HOME- 186 firstrecimocig qoaguesiyeindy 240 further
dh ' g f

oGP L0, OPEILERSE] e BURUIABLE (0T Bt g1 e i
repipoting afonteivehbalyg B 1folTee 26&0nd9recfdORiTihg Tovmductive body 220

R ETBLSDgh o A2ohd 1Sl 23, GGt SERSLE U5 b o e
set%%gi Akigrh@tiap ool bddiexdo. rst contact 250, allow ng

[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.



first contact 250 to be displaced out of the through
hol e 255 to nake a contact with the first point. The

di aneter of the second region 285 corresponds to the

di aneter of the second reciprocating conducting body
220 at the one end of the second contact 280,

all owi ng the second contact 280 to be displaced out of
the through hole 255 to nakeda contact with the

second point. [0038] The dianeter of the third region
Rp%7|cbine dismoted of whet farst Ingichi 26feterespdnds e tifei disheter of the first

t t 5 he, f { j ti .
SRRt SR 08 a1 R et e HEERF Rultts0. lyna e
Bab corasvt RHE lehydifgaced S cFerdthwiubh hole B td alRUOHNReL Rith the
255. The_diameter of the third region 275 corresponds

s poinh el T dgrasteroidhe pasend B@RSSeoriesnonds/ @ thodipmsies of the
8ne ReAAGkaihLELRLN db&g LRANAYES bxe er@qﬁth?&gom Shidhago,

second strictive 45 can there ace
el aving thelsecandconiget 286 Itte b B5pla¢ed0BO P tha thrhtghr}em Ziﬁgo make a
| &1 the resilient means 230 biases the first
8%%%%?@@3Fse“mdgon%uctlve body 210 and the second
reci procating conductive body 220 in opp05|ng
n1each ot her,

d
Boialetr Bgndind b F}aqu@glﬂm B Sagessugnds it the ﬁ@fﬂ%af B fiest
28Rictive BaRhb eIyt g récﬁﬁodﬂhﬁé@nﬁﬁcﬁ‘?é b&d}@lb'\xﬁﬁtthe {irst restrictive

restrictive body 23 | acenment of first

bastyi 236 serathpiely b@)fih@pla,qed \V@thbldwtlmh hele 28% {Tihp dlatmtebyf thréird
t
R R 05 SRR RO SR R B Bl s R gpoond
tehiprochtie chindueive bodyf 22theitls éxecsmbnd eestrldti@e bwdy Biddyn 2ekbeby be
he di,spl ac nt t second reci procating
%‘8@%89\8{}/‘8’ tggg‘fp%g%(’]le?g?'est ricted by the second
restrictive body 245. As such, the device 200 in its
resting position remains dlsgosed W thin the through

K835 12596 ¢sting @osiHen. dan asdiany Brchusithbiags she fioth zepiprypading
édnﬁﬁwe%uf 9§ %ré% i SONAUGL }(;p% gf%yona&&g%w '29% ??g}%{/bging

reci procat uctive b
@t@b@m aetwllymm lioti emgh n’datE ﬁsahesdlaiﬁcm:f d"dbast}mcfugh thele 255 at the

kO t|ve b 1 t h e d

st R o8 FERRMID R By & 3561, B0 slicaly ol 22y e
diLﬁEd:efrleﬂabf m@rfﬁkt%mp@:cﬁm‘tged’dndhﬁwe ib@dy D?@;ﬂslx]estli Iﬁteﬂn:@ the first
exa res ent neans_230 el jcal spri

e o A i bt ERetein i trongl hale 258 tribe HeRgoEioB285 i
:%nﬂagfer BRHRAR 8Rme®f ofithelsBAMY rONB:tRRYOBPRES Ghé bidPlalleddB 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.



first conductive reciprocating body 210 and the second

conductive reciprocating body 220 securely together.

The securing nmeans 295 acts on the first conductive

reci procating body 210 and the second conductive

reci procating body 220 such that the first abutting

body 290 is constantly slidably in contact with the

second abutting body 270. Referring to FIG 3, three

exanpl es of the securing neans conprising of at |east

G tlc bhererngxeinple, thiervgsiligne mehen30 i 0Guiddal bprivgrmoadeef conductive
y . i) j Lcal spring.230

PATHTRL e elfib € 395 WHPGTrs% & ol B Bt B 105 e

dppesihgtiendsipodcatitgebdiiyl 110and sipr seognP@Dduchive retippemtiag body

t he helical ring, 230 at,_ the centr ortign 295 is,
200 peBre i R el deenoads s oo Fretiondysiie ompoosting
bbéy 2 MOandRRO SdcBiH dbotive Rifiedatif@boBPIA0NA2B B8 fitd Bbutting
gentre portion 295 holds the first reciprocatin

oIt S peanstasily ShAbIYARGORRE 6B secprskatprie o0 Referring
i S Referi
FORRLSS, e DATHIR dOBEMR it BB 68l 1G8NbATgcontic

rigg sieistiompd.y abutting the second abutting body 270.
[0043] Referring to FIG 4a, one exanple of the
abutting bodies is shown. The first abutting body 430

(®4d)aln Hgilenexdnmd, (Bufcities hems abalhélicalspaing 30 Revihg alentre
surfa gf a second abutting bo%y 440. The first -
e st X

BRiieR bediecartiro ORRYsEwEBIP LAk aliH sPHRSCRP0 4T diamcter
8RHR heh@$ sHGHHAD 3058 The Cdnfrb Egﬁigoln @59 ?sssn?a‘?féf bl ftﬁerHiQH&QI@ WE the

the entire |length. Wen t at surface of first
helisek sprige bodly tuaopriosing ends| Ehedhejicil spiugnd ot theicetire pretion 295

r-f ac S . ttd b 440, . bot.h .
hot@h Bl R eohodyliie 258N ML A TRROSHE $6t0hd Ralifhosgting
bmﬂyh ctivealwi 'd@gzmqugdtheziofgﬁ leealﬁca] rd@ﬁ&ﬁsmsﬂebmre?xb rs@cuagﬂhguﬂle first
t,he.enti.r en ; n anof her exa e as shown
?'?P%ffi Odﬁg? ’ésgﬁsagg'tibﬁﬁlf}g%ffeﬁﬁc%gﬁ tngbady gl}i‘%\vi ng two
flat surfaces for abutment with the two flat surfaces

of a second abutting body 420. Wien the two flat
10043 Rderipg to WEGs 43, pne guample 9§ throabyttinpobodics is slmyine (b yfirst

j ' : I : cond
RuFRToRr T nt OF ol el Phor B e Ah BB e
anittsigdrgntdddl Thel firstaabuitial bodyly3 thali the se[eqmm;hbuﬁhfgdmﬁﬁﬁfl@ each
cti.on. throughout .t he tire lengt By. havi n
RS SPRLLRP S5 St et g Mot sk
biefirsesbutthp! body AlB0tE bargplBeR i@ Todd& witkefle ifRit surface of the second
dvant a%60l218| y increased, 11
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.



[0045] FIG 5 shows another exanple of a
cross-sectional view as seen along line A- A of
FIG 4b. In this exanple, the first abutting body 510
and the second abutting body 520 each do not have
equal cross sectional area throughout its entire
| ength. [0046] The entire Ieﬂéth of the first abutting
body 510 conprises of a first length 530 and a second
| ength 540, the first length 530 being contiguous to
S E g Gl r [ Ly ,
1908 TA0 ] pRR ol LorBC oy oke UG AMEST a5 8D pfihine 4 - A
obbHy. 41 tfﬁke&g«aemmegﬁiradahﬁllﬁﬁng lfdd@rﬂl?hlﬁ(ti] fher ﬁt:onddablutting bﬁ)dy 520
restrictive bo 535 to e start of the, secon engt
e%@dfo RIBIAT ?%’é‘%@ﬁ% segignal prep thepRghout e eRR AL ea of
the second | ength 540 remains constant throughout the
entire second | ength 540. The first |length 530 of the
[90#6]s T he ghiitet lengthbddhe Bt abottimg tavdf i ¥16tcotrapises ofya first length 530

section,,;[00Q4 he.entir th of .the seco -

o S<BRg 1natt o, Bt R S BPing sShiigitis B HEMs sty body
55507 drods seandl headdthihebfkst 1dgd 586 tofl @OGHR ARRing body 510
bei ng contiguous to the second Trestrictive body 54%.

degseasgy sdualbefrpmndl fustaastyttivenkodyi $X% to hagtant abbestcond length
[ cre s gradual ly from .
SHievaEENG seBRehbully BB Xed Rl LRGSR et neth 0 Femmains
castamhdhioagigith the Gntivheé@nt Nen@BNI40ci THeu kit 1688BS530 of the first
section area of the second Iength 560 remains
atupthag berdy 110 fotrghe frst tapsripgsgctiensecond | engt h 560. The
first length 550 of the second abutting body 520
forms a second tapering section. [0048] At |east one
[09¢73uT her gnirealesgthodfathe secdnidrabuttalgubddynsP (o fidsheb EBmprises of a first

together with t econd abutting body 520 such that

B D 5obb el b gt kpeihst 1 RN Cpiprsg the sccond
t .54kh I : i St t&4

B0y 510 4t Fhe SecondengtH g8 1L (gl B 1 the second

alpimgbedynd2hdecheased gradwalilyf faoe thé sdchoed sestricitve dlody tSHfigo the start
dy 520 .at t second length 560. Wen the first
R BRStRerEarho STEE s PBEae T PR AGHS second length
SRS o8stah GBI RERGA thdChtROBEoRS Renighh SEUTTHE 3128 Tengtil'$50 of the
first abutting body 510 acts on the second tapering

sesprd alartingbeitnd 0oty & secopd tagering sctiont he second
tapering section and the first tapering section act
on the first abutting body 510 and the second abutting

[0b4BJyADRfdst si@sfROkihy @leyind RoldUhwairst ARRAH Haiyds ICRIb®BS with the
per pendi.cul ar the axis of the abutting bodies 0,
sesgng abugting 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.



[ 0049] However the securing nmeans hol di ng both

abutting bodies 510, 520 and the opposing action of

the tapering bodies on each abutting body 510, 520

provide a tighter grip of both abutting bodies 510,

520, thereby ensuring constant contact between both
abutting bodies 510, 520 at flBe flat surfaces. [0050]
Referring to FIG 6a, a cross-sectional view of
[09491;i Hgwiererstheoseeuing mresbe helbling beth phustinglibadies 510, 520 and the

' t : a n i i.c ar .

oSl SN AR B VRS e b BB fle Botl 37652 0aB0Rte o tehter

grppbogeshuatiig bedies S0, H20¢ tHeidby ERMGHE bonseanb 0sitact Hitwékn both

secong%i{iem procati ng conductive body 220 and at | east
abyiiing bedies M- redAtho fat suiseest j rst  reci procati ng

conducti ve body 210, the second reciprocating

conductive body 220 and the at |east one securing
[008QInBeABnmtceFlib Umea ciass-aediiongiuglw hudlsprifdeso tortict probe 600 for

el astic, non-. conductive housjng body 640. [0051]. The .
PRI AL SOMATIShaneRh Ry D EA ke Siaeapsid Ofrisstipg opparatus is
sHvAS ITHE ddieact pFsHe 600E&IRLACAL! MYt RRANGHNY S oRALY

and the sec_gng recipr ocngéri ng conduct&iﬁlve lb%d)(/) %%V?#gdy 210,
sesppd Hichyoeiting condustivakody 230 awbat I¢asbomeesectning weans ZPeThe first

first .reciprocatin dyctive , body 210 and,the
relngngnf GoPRERA Py 20 MiG g BOmPcaoBe Spideicive hady 220 and
tharae iéh@ﬂ&%jse!cﬁri%rrfeﬁkﬁsol-%hare P58 20thrdud® HIAE40 &f an elastic non-
non- conducti ve housi ng body 640 of FIG™ 6a. [0052] The
cqrdpgtive xnisinedody 6A¢ conducti ve body 210 furt her

conprises a first contact 250 at one end for meking a
contact with a first point and a first abutting body

08510 @he aoatdoaduct@adiouding bodysb40 €6i v eRabhiRE for biasing the first
conductive body 210 further conprises a first

recpEpqatipg corduchyyhodyzl (angihe secand reripioceting ¢andudtivgdody 220 in
i RS i ec] i t] 10.. T :

o} RSN OGS 10N Tl contcn

balyohidaarel thedycondaviipgcating e@asltictivenisodyl 220 SUrIGade are housed in a

| ongi,tudinal ly. [0053] The secqnd reciprocatjn
A G %fl&ﬁg B M REP TG PrIE8 GoBy SLLOHIC: Ga.
contact 280 at one end for making a contact with a
second point, and a second abutting body 270 at

[085@t hle fieshdecipFhenting conduatize ibpdy 24 furthec ocomiptsds \aefitsoetyntact 250
220 further,. conprises .a second restrictjve bod 45

ot g 5B Lt TBUDE R OTAS e BFUGOB 2Ehe fedebiifing Body 296t another

erfde THRT RRA kIS o EAMIULINIM&AIVROBMI Y221 flltRr SREPRFes a first restrictive
reci procating conductive body 220 may be an el ongate

baslydds S dispeisedybetwvepe thettworends pathedfinst reciprocating tomiunaid hody 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.



13 [0054] The at | east one securing neans 295 secures
both the first abutting body 290 and the second
abutting body 270 together, so that the first abutting
body 290 and the second abutting body 270 are
slidably abutting each other. The first reciprocating
conductive body 210, the second reciprocating
conductive body 220 and the 1& | east one securing
means 295 are di sposed within the through hol e 650 of
the elastic non-conductive housing body 640. The at

I t ne securln nmeans al so ,s s.th

108 THOS FREesAGRE RIB G 20T S Al bllfla fodd 200 an

ﬁl&fﬂcﬂfnﬂ@&ﬁt}?ﬁ@?@@ﬂ Gdgeiter, b dyit B ﬂrst Wmﬁhﬁmoﬁh e50 :lfifdabkgiécond
e 650 of the e ti.c non-con Y ousi ng

62 R By Wy O 3¢ é%ﬂﬁf % Hyttingeash pigpr. tfé% i smrp??gng o Cnauctive

Geddny, 't%esep&fél%e@lggcﬁﬁfé éoheuoﬁe@ 85U TRCANAHRC &t IERY one securing

conducfi ve bod O fromdisplacing out of the through

siags @%’i)afeﬂ“@oﬁﬁi m@m ﬁ@ltbroesm holes63@f ofsthip slashie nem-cynductive

R

mﬁgirmtanh'g vzaaduotdv;e 23y 418 ahdvhengcanddedpetaingl candetive hady 220
h hole 650. The.fir

dj t th
baGiT e ot Bl S8 or 1 SRS 0SB, BelRing o2 640 thereby
?&Q’Bﬁhtﬁ%sth@fﬁritr}@c:lpxtobitﬁiggtfbnbﬁﬂtﬁe Gody amtand fat se\t\h@nret:lbﬁﬁcatlng

irst restrictive body 235 is conpre

cerdupiivethode 2%&%213&91%9%@@?@@@ theough h@lﬁ 65%61?*1%'@'@%&11 hode 650

Rac B DB SRR RSP LRRRA IRl B fgltouan

haleichyy a dlaneter | arger than the dianeter of t he
t hrough hol e 650. The second restrictive body 235 is
on the other one of the -openings of the through hole

o6 Sllﬁefﬁxtshr@&tn&ﬁ\%rboﬂfl 23 5B ¢y b GRinkict lakgee B ddtbetérsof the

conpr S second restrlctlve body 245 prevents
%12\9@’1%% fgﬁtde%&w% bedheRids ﬁ%@@%ﬁw@ﬁ therqpgipings of the

%&@h@ﬁil@%d ﬁl‘bH tﬁal't‘ CEASY 'ﬂ%uﬁljgt 1Ba}i8ie MW dy LIO R donth&sed, the first

di aneter of the through hole 650 is suff|C|entIy | arge

sbishre basly 266 umvetgs thi dirst fecipsecatibg ronfurgve bely 216 (ﬁroamjsx} acing

i ng body 270, such that the first
hE§t§? 65%? 90 and the second abutting body 270

are not in contact with the wall of the through hole
en th | east .0 curing. neans hol ds

Fobp OGRS D80 24 SR de e it G LAt Ce e Dot of

&Ethb@Qﬂldl@GSO The Sechtidee@nbtiebbdyt 198Ms YeAE oBRFodelR ihe@penings

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.



abutting bodies 290, 270 fromcontact with the wall of

the through hole 650. 14 [0056] Referring to FIG 6b

a conpressed device of FIG 6a is shown. Wen either

the first reciprocating conductive body 210 or the

second reci procating conductive body 220 is

conpressed, the elastic non- dbnduct i ve housi ng body

640 at the openings of the through hole 650 acts on

the first restrictive body 235 and the second

t REELINELLPRY 6b2 bast k.C. euff.. o

IR RERME DR, b SomPHEsUckiE o3, BE R RRE Wlen ciher the
fiedt adprocatimgrronduudive oty 2 hd usine gedvmd e cltimsendhdibre body 220

.first recigrocating conductive body 210 and the )
s BABRTA-SF L 1y et FRP-COMMGRYS Deusiipodp A0 mtoipueniges of the
tHRbIACHAIO B30 A¥is A me?m@tyreéﬁfagbee g?%ﬁgg% &l thel Yednd restrictive body

advant ageousl y elimnates t ens assocl ate
24hdugde thyf elastichralire af themlastig nas-canduetivé hewdingrisaiyso40pthe elastic

g EnddBiehiBineg o B e Rau R e s B gsdagy 210 and
theakeyndi @&p?&aﬂ%&ndu@ti%ﬁ&@ﬁﬂd Meppb§ing ‘afreétidéills é&ﬁggtaxvay from

of the devices of the present invention of _
caghopthey. dihsspabvedtageously ¢lamipatesribe phatdengh assotisted aitlotheause of a

| ' 0..havi.ng .at | east ane.
R er RS P et RBhE & AR s e Blose TReCondfiyedpody 210 and
theRecontd teeiproodtirpl dondd@iverbody 2@6t i ng posi tion 320 and
the device of FIG 2b in a conpressed position 330 is
shown. [0060] It will be appreciated that although
| . .

(oS PR EARAEL TGS pkEer B 185 S MMl of L Bhjipesgf the prosent
invedenbyf &1Qe e omdsRb | digeséd in tahdeast tonwi thivaigh 1edB40i 6¥a non-
fromthe scope of the present invention. For exanple, i
copdyefiyediousigg 4 @&xﬂtﬁ?ﬂ%%f‘o?héo Voke 34 pdees- ir"fﬁe pefspective
bl quEb deglce oRFRGOBa g Ll | - -
Vlen‘oodi ment Csl%)ovvn [ na FI &E&g%%gﬁﬁgggﬁg%ﬁtﬁﬁgé tdﬁ‘?lE%SFFIG' 2bina

cdnapresséd poshawd3( is skdb@s. 6a and 6b. The bore of the
barrel /sl eeve allows the first and second conductive
abutting bodies 270,290 to slidably abut each other.

[obgb Ak Alitll BN apPrfQatb@ thet | BbEAY Sorid EABEdihRGts 1ERE BER ld¥&ribed in
abutting bodies to be pre-assenbled for ease of

dqtaibtvaripag inedificaionsCing improvemeatsdeistid Heomagyr by i giersgn skilled in

thglaﬁc\kﬁﬁo%ldeﬁa%ﬁﬁg(f’rtom Eh%escggf.’y &c fhe %%I;Errnti i%ivgrgi.on. For example, 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.



a first reciprocating conductive body having a first
contact at one end and a first abutting body at
anot her end; a second reciprocating conductive body
havi ng a second contact at oh& end and a second
abutting body at another end; and a resilient nmeans
bi asing the first reciprocating conductive body and
the second reciprocating conductive body in opposing
If¥eti ons axially away from each other, wherein the
first abutting body is slidably abutting the second
abutting body, thereby providing inproved contact and
lel ectrdevide foomeutling/¢legtribe toomact, t}ieeleiflcesbmprismg

reci cati.n conductlve nd the second

et B Er R RO Comsl sl R he, aniesh oMk ok @nypichand a frs
a&hﬁh%rbéd Mﬁ{gﬁbpeﬁdrface area of contact between

first abutting body and the second abutting body

i ncr eaw@dasclpﬂmeaﬂngr@mdu@memociz aeving a sconmduontageatiymeend and a
on towards the second

S‘?cggﬁ?ﬁﬁ"% E‘ﬁ(& élcagﬂ {ﬁr}(ﬁgn ody. 3. The device in

accop Gadilsent hdahs &ladind the i1 @E@pidCALR ddndSittive body and the second
reci procating conductive body is axially disposed to

reciREocAting wendustivp bodiaini angoding duestione atially away frpmeeach other,
devi g\r%exl Eh "ﬁ‘fecﬁfsg adlﬂﬁﬁmg: %ogiya ;1:&1@1 gfng e Sg(gor%d al%lﬁténg body,

resi neans oupl'é

th‘ereb';irt pfcﬁ&'khﬁg OBiro gl QOMELC i eel&@ﬂyal agshdactpesondtveied the first
coupled to . the second reciprocating conductive. 5.
IeFHEOGENE candustiie Beticiie wicord sciraralingiRdy ei n t he
resilient means further conprises at |east one
securing nmeans for holding the first reciprocating
2condilibt deecd izdgccoaiadcet With stadand wieteip sodade arga of contact between

conductive bo oget he uch that the first tting
i apuiive S | {heateond ARG bodk JhEFeasaI e f*ééfdpwprocatmg
c&dumee dRMi CR IdpBREST HaREE awealfmp'tawm NS &hA I'E!E%)rocatmg

| east ohe securlng neans 1s concentric ring.
aﬂﬂM@h@i@EWtce in accordance with cIa|n11 wherein the
resilient means is a helical spring. 8 The device in
accorda nce with claim7, wherein the helical spring

31's h@Hé BSide 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.



centre portion disposed between two opposi ng ends of
the helical spring. 9. The device in accordance with
claim8, wherein the dianmeter of the helical spring

at the centre portion is smaller than the di aneters of
the helical spring at the twg opposing ends, the
helical spring at the centre portion holds the first
reci procating conductive body and the second

reci procating conductive body together for electrica
contact therebetween, such that the first abutting
ody Eﬁe géx)i&‘%ﬁla&o?@éﬁ% A6 1S 91‘3 thépééﬁfehﬂgeeﬁ’lgqya helical
10. The device I n accordance MA aim/ or 9,
whirgei n the first abutting body and t he second
abutting body are disposed within the helical spring.
11. The device in accordance with claim1, wherein the
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aiénEctadye body, and the second reciprocating

conductive body 17 further having a second

restrictive body |ocated between the two ends of the
$@conthe dezice pn a@:atdancg: wittncleizt 7 ve 9 belttyein . firftrebudiey ibody and
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5, wherein di ameter o rst
longitudmally

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



corresponds to the dianmeter of the first reciprocating
conductive body at the one end of the first contact,
and the dianmeter of the second region corresponds to
the dianeter of the second reciprocating conductive
body at the one end of the sigcond contact. 17. The
device in accordance with claim 16, wherein the
di aneter of the third region corresponds to the
%%ggeiers of the first restrictive body and the second
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second reci procating conductive body within the
t hrough hole. 18. The device in accordance with claim
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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



22. A device for providing inproved electrical contact
between a DUT and a diagnostic or testing apparatus,
the device conprising: a plurality of first

reci procating conductive bodi®s each having a first
contact at one end and a first abutting body at
another end; a plurality of second reciprocating
conducti ve bodies each having a second contact at one
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one surface of each of the plurali
sush rikhd thd fest dndiingsbhody is slidably abutting the second abuttlng 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 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.



27. The device in accordance with claim 22, wherein
each of the plurality of first reciprocating
conductive bodies further having a first restrictive
body | ocated between the two ends thereof, and each
of the plurality of second neciprocating conductive
bodies further having a second restrictive body
| ocated between the two ends thereof. 28. The device
I n accordance with claim 27, wherein the diameter of
2he plhgrdervice o aeordangecsvighelpiol 85 wherein the nemequgpetive housing is
&ﬁ&g&gﬁ@ntlwroughout the length of the plurality of

roug hol es. 29. The device in accordance with
claim 28, wherein the dianeter of the first
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a first abutting body at another end; 20 a second
reci procating conductive body having a second contact
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holes.

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;



c) allow ng the second contact of the second

reci procating conductive body to be in contact with
the second point. 31. The nethod in accordance with
claim 30, wherein the first Pdint is a DUT. 32. The
met hod in accordance with claim30, wherein the second
point is a diagnostic or testing appar at us conpri sing

integrated circuit, board. 33, A net hod of providjng
i nproved ®I58¢an;Tesipracating sendystivie ad havine grigcepd contact at one
ARnPsk ARPAL td.A0 parat us conprising
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st eps of. aa&sﬂpmﬂmnednmglaamgehe fmstcrewrplrdcsﬁinmcorﬂuctive body and the

ality of fir [ ec ocat i n conducti ve bqdi es
sl Tecirbring ot R ot oMo G oR GTY agy from each
ofdBut ting body at another end; a plurality of second
reci procating conductive bodi es each having a second
cont act awhensin thediitahabuitisge bodyd isablidabiyngbusonly thet second abutting
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non- conductlve housi ng bi ases the pIuraIity of first

reci procating conductive bodies and the plurality of
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directions axially away from each ot her when pressure

is applied on the first contact of the plurality of
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conducti ve
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,



bodies to be in contact with the di agnostic apparatus

or testing apparatus conprising integrated circuit
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Abstract A device for providing electrical contact

conprises a first reciprocatiing conductive body

having a first abutting body at one end, a second

reci procating conductive body having a second

abutting body at one end and a resiljent means biasin
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