POGO PIN. THE FABRI CATI ON METHOD THERECF AND TEST
SOCKET USI NG THE SAME TECHNI CAL FI ELD The present
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particularly, to a pogo pin, which can reduce | oose
contact and sinul taneously can enhance el ectri cal
conductivity and rigidity when testing a sem conduct or

PaPIGO, PIN)THE FABRICATION METHOD THEREUF AND TESTSOCKET
socket using the sane. BACKGROUND ART The needs of

industrial markets for geiNGaHE SAME devi ces havi ng
characteristics of nmultT-Tunctrons, nigh-speed
operation and | ow power consunption have strongly

i ncreased. Wth such needs, anong packaged

sem conduct or devi ces, mﬂg&ﬁ%@r ay (BGA) type

whi ch inplenents a hig formng a

lurali of ex ernal term nals having a pall e, at

D e T, Prestt Eveation, Asn fo Aamobran e ate B@@ﬁu'aa‘v, toa
favored, rather than a Quad Fl at Package (QFP) ty

WhPegP RS m@@pﬁalre@wqﬂq%pscomaﬁ rangi sigultangeusly ﬁ@n enhance
out si de from side surfaces of the body portion.
Seefecigaleansiuctidtyl aukrigididy when desinger spmisondugidr packege, and
processi ng are subjected to various types of

el acabrication hesthed theresf dand 4 &st sodket usinhdhasamel stics

and for defects thereof. To this end, a test socket is

used to electrically connect netallic wires or contact
pads of a test board (a printed circuit board) nounted

in test equiprent and BAlCKERLUND ARE! s of a device
to be tested (a sem coﬂ_ﬁmﬁn Uct o . That is, when
testingrge SRITHE O u-ial markets for semiconductor devices having

characteristics of multi-functions, high-speed operation and low-power

consumption have strongly increased. With such needs, among packaged
semiconductor devices, a Ball Grid Array (BGA) type which implements a
high pin count by forming a plurality of external terminals having a ball shape
'at‘ a lower surface of a body porﬁon thereof has been favored, rather than a
Quad Flat Package (QFP) type which has external terminals protruding
toward the outside from side surfaces of the body portion.

Semiconductor devices that have undergone complicated processing
are subjected to various typeé of electrical tests so as to test their
characteristics and for defects thereof. To this end, a test socket is used to
electrically connect metallic wires or contact pads of a test board (a printed
circuit board) mounted in test equipment and external terminals of a device to
be tested (a semiconductor package). That is, when testing a semiconductor
device, the socket serves as an interface to electrically connect the printed

circuit of the test equipment and the semiconductor device under test.
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devi ce, the socket serves as an interface to
electrically connect the printed circuit of the test

weeowspmsmt and the sem conduct or devi ce under PEBFKRE2®7803807
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trend is driving the BGA type package, test equi pnment
for testing the electrical characteristics of a
package is al so changing in respect of an appropriate

type thasepfrend iy drivisg BHCBGAVEpE %&ké%é}ﬁtéstcéql.ﬁ;ﬂﬁéﬁtf@r testing
which are electrically connected to the test equi pnent

anthe aRRRAI eﬁar%%{éPQtiQseBP%h@éHk&ggq\Q%ﬁs%dcﬁéhg%ogjﬂ? k&Qect of an

to be tested have been devel oped and propose Fi gure

éxééglf?)glrrigﬂér} E}fp%?{el"%?éofc 3r ?ﬁs??r(f#é.dr 'lé)g :tﬁ&ésOfof %Bck%ts which are

art socke g~ seni conduct or

ackage, .show n hat_a 0 pin is ysed to nnect

e sEERY 2P AhRded ' InieBE ARuBinipok ol 2Bkehi 8 HHIE Uetachably
nmetal wiring on a printed circuit board (PCB).

ReMALNet{ B PREkpOETo berigsted|nave besPdeysioped apg rgposed.
testing the sem conductor package includes pogo pins 6
for el eEiguredlis\p lopaitiedingl mjosscseationnl viewrnfran exegaplery eelated
device to be tested (sem conductor package) and
conattsocketdfds testing Seaiconsiticiop aackdge, shawiagrthata body pih is used
havi ng insul ating properties and di sposing the pogo

pi tos cahngut exkégraaintenmihals b avsdnsicoad ddtor panckage paral metdilewiring
pogo pins to protect against deformation and external

phyaiac@intedrelit bddre (PC89Y. pi ns 6 i ncl ude pi pe-shaped
pin bodies 11, nmetallic upper contactors 12 coupled to

an uppeRrefiiingf td MEgPI N | @fatdd 8AJs6OKELASD! B6F testing the

external terninals %a of the pa%ﬁage 3, netallic |ower

SRR AR, PRl O, R ! Mt Boectng

ngg( gnSéiI fglgvgingﬁiaéa %P gidqe%?celt% t()jeI ?gs?gc? ?sei-rrrlll%i)rq(?ucttgrepgci:k%ge) and
contact pads 5a of a test board 5, and a main body 1 having insulating
properties and disposing the pogo pins at predetermined intervals to fix and
support the pogo pins to protect against deformation and external physical
impact.

The pogo pins 6 include pipe-shaped pin bodies 11, metallic upper
contactors 12 coupled to an upper end of the pin bodies 11 and contacting
external terminals 3a of the package 3, metallic lower contactors 13 coupled
to a lower end of the pin bodies 11 and contacting the contact pads 5a of the
test board 5, and coil springs 14 disposed inside the pin bodies 11 so that
upper ends make contact with the upper contactors 12 and their lower ends
contact with the lower contactors 13, and upon testing, making elastic
contacts when the upper contactors 12 contact the external terminals 3a of
the package 3 and the lower contactors 13 contact the contact pads 5a of the

test board 5.



upper ends nmake contact with the upper contactors 12

and their |ower ends contact with the |l ower contactors
wdaosamidsgipon testing, nmaking el astic contact SPEITER2G0H03807

upper contactors 12 contact the external term nals 3a

of the package 3 and the |ower contactors 13 contact

the contact pads 5a of the test board 5.Wth these

confi guwnath these corifRjuratihs) @hah ek Alited @R SPMAESdWtor package
package testing socket 20 is used to test a

sefdsting duekef 2paskagsy t& téﬁvﬁrsérﬁl%nmmbaéﬁaggh% cover (not

socket 20 is opened, then the package 3 desir to be
fe , i , 1 .
4" P 5 (B SBpRA 2015 PPl BeR B AEG AR Dbt sibiB e BRied s
SO . & hen cover (not sh i s cl.ose
B i i, bR RauMIRY o088 feiet i rirant supface of
th ackage untin orti 4, the pogo pjns 6 and

5 ¢ iR, haL e Foske, AR fhett thedaver G0t Shawp Hisicapeds Then.
each other, thereby establishing electrical )
cofNEEnal deEMinals: Spepivthah Packageimowited dn thespacksige mounting
el ectrical characteristics are performed. However,
t hpertios| 4t e pego pinskétamDthe eontact phtly Seooh e tast hpard are
the pogo pins 6 has too many contacts, when testing,

wheordaetedcttoi amichc wthergt thereley mestablisting e electrizal  connections
external term nals 3a of the package and the contact

pathereisetwbeh A thiestatBOREES ofBl6dtrics chafaveRIstits are performed.
external termnals 3a of the package and the upper

10 ends of HbRBVED RS réiafidPark Absket 2008 IetiBalRPEShIicis b\él rt]rae pogo

bet ween the | ower ends of the upper contiactors 12

s Rl LR o8 g TR g ae
o s B BT Bl R R B s
thgatc?fs{heb?e%rt dboa/;\g,cglrjgi na%l %’etv&e%% the external terminals 3a of the
package and the upper ends of the upper contactors 12 of the pogo pins,
15  between the lower ends of the upper contactors 12 and the upper ends of the
coil springs 14, between the lower ends of the coil springs 14 and the upper
ends of the lower contactors 13, and between the lower ends of the lower
contactors 13 and the contact pads 5a of the test board. Accordingly, the
presence of so many contacts causes unstable impedance and poor high

20 frequency characteristics, thereby reducing the reliability of the test.

In order to solve this problem, in Korean Patent No. 555713, the
present applicant disclosed a pogo pin in which a cylindrical metallic body
having a hollow inner space therein and a spring structure being cut in a
screw thread shape (spiral shape) at least partially on an outer surface of a

25 central portion of the body are integrally formed. When this pogo pin is

applied to the socket for testing a semiconductor package shown in Fig. 1,
3



presence of so many contacts causes unstabl e i npedance
and poor high frequency characteristics, thereby

wOo esois1g8 t he reliability of the test. In ordePCT/BER2007/003807
solve this problem in Korean Patent No. 555713, the
present applicant disclosed a pogo pin in which a
cylindrical netallic body having a hollow i nner space
t heostaotsaexistioslpribet@gesi rthe taxternbleten@ireild of theél pack&ye and the
thread shape (spiral shape) at least partially on an

outigpersendsA6etHef p@gc\%\ﬁlﬁs[ ahd Hatwveem td 1dvirg &%Yo@th?opogo pins

integrally forned. en this pogo pin is applied

thgngahketoritaét h5gs Ihana %@P&S&F@uﬁéﬁmiﬂg%qgﬁ éa dMresult in

In Frg. 1,contacts exist on et ween t extern
terdy upper ends of the
poB%h%%%é@ﬂ%ﬁgaggﬁag%ﬁgﬁﬁgg?gmggménds of the pogo pins
and the contact, pads of. the test.board. According

5 hi's' cotbiteyas.nf Hopor EinedRalbFed i Katean PP oHEsTS has
contacts.  However, the pogo pin disclosed in Korean
Patepiemestedsz sprng sliuctured\esrifall¥ GUlingi Porgos of gayter surface
by spirally cutting a portion of an outer surface of a
cet eenizal DpBRNGT thadossocomdinshdimeshanions orenerties such as
properties such as rigidity, and the |like are
detigidityrandethe NNecaret deteogtedhihers theepega et is nepedtedly used,
the original shape of the pogo pin is deforned,
t httrectryginalustiape of the pbye pirofs defosfed; thémdl .cabisinghe problem of
since the outer surface portion of the body is

10 SPidogklcwntdéet, the path between the external term nals
of the package and the contact pads of the test board

b ’ . . . . _
D1 St e SRR RO R Hor e HeChf B SaReAF cut, the
path between the external terminals of the package and the contact pads of

the test board becomes long, thereby increasing electric resistance.

15 DISCLOSURE OF THE INVENTION

Technical Problem

To overcome these problems and in accordance with the purposes of
the present invention, as embodied and broadly described herein, there is
provided a pogo pin, which can reduce loose contact, and simultaneously can

20 -enhance electrical conductivity and rigidity when testing a semiconductor

package, and a fabrication method thereof.

Technical Solution

To achieve these and other advantages and in accordance with an
25 aspect of the present invention, there is provided a pogo pin, including: a

hollow body having a spring structure by spirally cutting at least a portion of
4



To overcone these problenms and in accordance with the
pur poses of the present invention, as enbodi ed and
whe@adisraglescri bed herein, there is provi ded aP@DE&2007/003807
pi n, which can reduce | oose contact, and
si mul t aneously can enhance el ectrical conductivity and
rigidity when testing a sem conductor package, .and a
f apiciadér suifaEetthedof eided EondiRtbe insatbriSaliig sNed an inside of
achi eve these and ot her advant ages and i n accordance
tﬂégw%pspect of the present invention, there is
provided a pogo pin, including: a hO||OM/bOdy havi ng a
spring Ci I n e
por on‘*"‘a%"aén'%é%'%o Ployiiid 34 hsé%% '90'3% é Bering pger main
r|aI [1in .eas |de body.
"b&fiss; gt eRobin dBesitest Rue hidench ?orube&érn 3ﬁah f the
Iomer mai n bodi es 0 i nserted
5 t hHBRRhaRD ler @P%Eogﬁse%&% rgﬁu(? In 3¢l tgw bA Y| a spring
mai n bodi es, and including a hollow body having a
spBirugiues fersiagk by sninally %&trgouat d@asj a portiangohian edier syrface
portion of an outer surface thereof and a conductive
mathareefi ard & comduclive Imaterial fllingratilerst an inside bbthe. boryer e
is further provided a fabrication nethod of a pogo
pi n, i n€herdi isdurthpergpavided asfabatdtion rhethpdhui\d pegcapin, including:
spring structure by spirally cutting at |east a

poptépaiingfa dllodtbedy ﬁé\ﬁiﬁ?é%pﬁhgfsﬁ@ﬁiuré B§ @blraMbcithify at least a
body into a nolder; and 'ing a conductive materrt al

10 | NpbARNtdI BN suﬁefc@%er%ﬁf fi r'?seer!ugl%ﬁﬁt nfﬂ?)ea RESRerPARd filling

according to the present inventi

el gehhliGaleiAieAS! RsiddTht kGagn existing pogo pin.
y y

t here remar re ucr ng €rroneous

Effect of the Invention

The pogo pin according to the present invention has only two electrical

15 contacts, unlike an existing pogo}pin, thereby remarkably reducing erroneous

contacts, and simultaneously, the body thereof is coupled to the conductive

material, thereby enhancing rigidity and electrical conductivity of the body.

Further, the simple componentry of the pogo pin can facilitate its fabrication,
reduce fabrication cost, and even. foresee fabrication of a micro-pogo pin.

20

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a longitudinal cross-sectional view of an exemplary socket
for testing a semiconductor package using a pogo pin according to a prior art;
Figure 2 shows respective plane, front and bottom views of a pogo pin

25 according to one embodiment of the present invention;

Figure 3 is a perspective view illustrating the pogo pin shown in Fig. 2
, 5



contacts, and sinultaneously, the body thereof is
coupled to the conductive material, thereby enhancing

wo e@sdig7ys and el ectrical conductivity of the bpCyKR2007/003807
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Further, the sinple conponentry of the pogo pin can
facilitate its fabrication, reduce fabrication cost,
and even foresee fabrication of a m cro-pogo pin.

BRE&Farater5) EttiRdVirr IeHdthwasd\idiori gure 1 is a

| ongi tudi nal cross-sectional view of an exenpl ary

socket ERurdL8HiBEgR GW@QEQ&W%I% Et?)gu? SHS ibBfofh views of a

pogo pinTaccording™to a prior art; shows

. I , . 0
o 230G PIr et 1o chfbr ERBoBMADT HEHR B AvaikR, hd

S i RS RS S H L U Bh5aR 88t socke
| engt hwi se direction; Figures 4 through 6 show

reég%ftr ingdothe peesent BNENERNY bot t om views of a pogo pin
accordi ng to anot her enbodi nent of the present

invention; and Figure 7 is a front cross-sectional
vi ew of an exenplary test socket according to the

pr eseMODESHOREARRVING CUR THERRRERERRED EMBODIMENTS

PREFERRED EMBODI MENTS Description will now be given in

det ai | Destriptioprwifl eloivelse giviendn detdilsofahe phefered enfiodiments of
according to the present invention. Referring to Fig.

2, tHeSodtPEin ddcbrdhitPio thelpresnt vaatibew body 110 having

a spring structure by spirally cutting at |east a

o L ROlg 15, SR B 10 08 SERBl By 11
érlgg\éiﬁpeal\ %@gﬁg i]%rgjcﬁ];;ﬁtegf SBQQR/ Qﬁtﬂna Ca‘iq{ag'stng ;;oortict)rb Bf an outer
surface thereof, and a conductive material 120 filling at least an inside of the
body 110.
| The body 110 of the pogo pin according to the present invention takes
the shape of a coil spring, since the outer circumferential surface of the hollow
cylindrical body, as a metal pipe such as an injector needle, is spirally cut.
Accordingly, there is provided a body in which the coil spring of the pogo pin
applied to the socket shown in Fig. 1 and the upper/lower contactors are
integrally formed. Even though the body 110 in this example is shown as a
cylindrical shape, the present invention is not limited to a cylindrical shape.
As shown, an outer surface portion 115 of the body 110 of the pogo
pin, except an upper portion 111 and a lower portion 112, is spirally cut. A
laser may be used to perform the cutting process for facilitation of the work
and precise processing. However, other cutting processing can also be

employed. Such outer surface portion 115 is a portion that has elasticity like a

spring or a coil, and provides the pogo pin 100 itself with elasticity against an
6



the shape of a coil spring, since the outer
circunferential surface of the hollow cylindrica

whowg/ 01838 a netal pi pe such as an injector neePdBKR2®7/003807
spirally cut. Accordingly, there is provided a body in
whi ch the coil spring of the pogo pin applied to the
socket shown in Fig. 1 and the upper/lower contactors

ar @xleﬁﬁéi%ré‘séﬁef Ph&BshgtF\¢EMhé %@té}hsdrfé%emoﬂjl%'d? the spring

this exanple is shown as a cylindrical shape t he

pr §§§&hré av ﬁég&ht‘ﬁﬂg rl}ﬁgﬁ{éﬁ n{dﬁﬁ%cé&dﬁl %?Jé}rﬁc?ées of the test

shape. ce por

bog}iwﬂ)ﬂ,{énﬁo ng B§yo pi n, except an upper portion 111

ower por ron 112, is spirally cut. A laser may

be used erfor th r ss, fo .
Dol T T L The 85 Bofighi Ey o frle” %?‘S’cu?i F f?[ﬁcg’sgﬁ’%é”‘d of a simple
However , ot her tin rocess can  al so

> e Eviyieh NiSe Ballow T rsaecs JharAnd Tesy Sae pdiaisgd 111
t hat has elast|C|ty like a spring or a coil, and
pr Hlteaadivelyetheowrpesinertion 111 §é|tlne hody 140aay betfprmed to have
agai nst anexternal pressure. The length of the outer
supeakse apdrvalleys 1 defewingt toe Figor6)nsp sisr tac facilidater cartact with the
cutting interval may vary according to the purposes of
t hexteersd| terningle®ithd padkagesThbt id thisus e prevent looBe tdAtact with
of the body 110 refers to one end of a sinple cylinder

hawenBody, 'Whil\tedtinge eveR anfert Bedéijrﬁe M diResshay ﬁ1eaend is not
flat end 111a. Altérnatively, the upper portion 111 of

10 U h@niRgHy O}Whéﬁ%\ PRidherdFegn t |Hte|?\?%fl o ﬁﬁgéxt%%lvt%lrrbﬁ%f% of the

(referrlngto Fig. SO0 as t El'ﬁ conta N
+ PRGBS B 08 b it B bocy wniie
testl ng

ot Sl Bl 175 e S {A0TRRE ol Sl Taperc
Sébgélgﬁ:sgt %3{3 gﬁ%‘:u?%gaﬁlttagtereﬁjgglht?/gvslthaﬁ‘l%or;lgtlaﬂ% v$/|(r)est Qr the contact
pads of the test board. With this shape, a contact portion 112a has a relatively

15 larger area and the area of an inner empty space 112b is somewhat reduced.

Preferably, since the body 110 is an electrical connection portion, if
possible, a material having a low resistance is used, and a metallic material
having excellent electrical conductivity, such as Al, Cu, Ag, Pt, Au, and the
like may also be used.

20 Meanwhile, referring to Fig. 3, the conductive material 120 fills at least
an inside of the body 110 of the pogo pin 100 according to the present
invention. The term “at least” as used here indicates that the conductive
material 120 may fill only the inside of the body 110. The conductive material
120, as shown in Fig. 3, may be filled in the portion spirally cut on the body

25 110 as well as inside the body 110. This serves to strengthen the rigidity of

the body 110. In this case, the conductive material 120 may preferably have
7



The [ ower portion 112 of the body 110 may have an
inwardly tapered portion so as to secure contact

WO edosas7hd ty with the netallic wires or the coOPCEHER2007/003807
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pads of the test board. Wth this shape, a contact

portion 112a has a relatively larger area and the area

of an inner enpty space 112b is sonewhat reduced.

Pr efegticify. Yurthief|the tdoadbetly rhariab 120 nedyefoti £ Blotruding portion
connection portion, if possible, a material having a

| OBy I ®suiphihg 6 SthbSousE Surfabd porii akbi @r frRt 8%1@'1 é'??‘QRSWiII be

excel l ent electrical conductivity, such

rege&flbeﬁqgtgﬁ'@?&rhé&tfﬁé g)so be used I\/E_anv\hi e,

erring )nductive material 120 fills

Z&L?S‘?tag% ”f’?iggf%?%fgghkon e Rt ok M PG € spivlly cut

egst” as here inpdicates that the conductive

el Tede ey o Machamical PrRparYS, cRichr o H@'@JB’d?"ﬁl@e ike.
The conductlve material 120, as shown in Fig.

beAeFPNdEgly, rY‘/'i%th?dPQQQ)hmsifé|r¢@¢qt9d|&utsednﬂ’t€h@”9m%lwhﬁp6 of the
as well as inside the body 110. This serves to

st Pegrypineean be defagingdt gloog withcthe gapsibility ofi ¢ausitigslooss epntact.
t he conductive material 120 may preferably

halreadiditon, singe thewutéresurfackeportiordofthie i dyes spiraily dutOthe path
may forma protruding portion by coupling to the outer

subéeenpdit éxternbl terarfindld &f bﬁ@'?aéﬂ@ge aAdhé lcoRfact pads of the
described later (referring to Fig. 6). The outer

Sde‘s@BSaMédo%s%ﬁ ahetdd iRGEYsiAG thd 8leRRRSI l@sfétér?ce

spirally cut, th ere y redudcing 1t3s nmechani cal

pr.oper ﬁ?rde?%?ol@% d Qb&}et heRBthdd’ rob'l%?ﬁ%“the g%saent jnyention

Accordin go pirntTs r peate

o L oS B S 150 BT oo e

?Sgée:gérlggm @%ggn L{éﬁgé’ Bgﬁﬁ%réi %;f ﬁgvepglzér{ glgst?gltyttﬂat t?mede)iastlcny
due to the spring structure of the outer surface portion 115 of the pogo pin
body cannot be suppressed. Therefore, a conductive elastic rubber (e.g.,
conductive silicon rubber) may be used as the conductive material. Further,
metal powder having excellent electrical conductivity may be added to the
conductive material to enhance conductivity.

Preferably, in order to enhance the electrical conductivity and rigidity of
the pogo pin, an upper end of the conductive material 120 is formed so as to
contact the external terminals of the semiconductor package to be tested.
And, preferably, a lower end of the conductive material 120 is formed to
‘contact the metallic wires or contact pads of the circuit board.

In particular, the pogo pin according to the present invention has only

two electrical contacts, unlike the existing pogo pins, thereby remarkably

reducing erroneous contacts, and simultaneously, the body thereof is coupled
8



between the external term nals of the package and the
contact pads of the test board becones |ong, thereby

w0 p@sesig the el ectrical resistance. | n ordePCT/BER2007/003807
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sol ve the above-nenti oned probl ens, the present

invention fills the conductive material 120 inside the
body 110 of the pogo pin. Here, preferably, the

cotglihé i sohdueties irmhtenaly fhevsbys enhardingtthe ti%idttiﬂ aénd hetectrical
el asticity due to the spring structure of the outer
SUEbRGRLNRY bf B bbly. of the pogo pin body cannot be
suppressed. Therefore, a conductive el astic rubber

(e.g., ﬁeﬁﬁé‘r‘?%E‘é%gﬁ%:érigﬁ@ﬁggé?n:@&)be%%ebﬁné%ﬁ% 8Bl R spaces

conductive materi netal powder havi ng

ex | ent i€ S ARVIRRY a to

coRgEN, 4R T8 PR of Tl ahbYRERY eREf 5 Tho 'Sacidfes are
Preferably, in order, to.enhance the electrical,

coRfRRRL! AgtARENE gharysE and; eaoliog B8 modRpiape aradually
end of the conductive material 120 is fornmed so as to
coRtigigturizad. eharadhas apextiomaly fige naedles Baying midiemater of less
package to be tested. And, preferably, a |lower end of

t htharo hduc forvimstamcer iesen 12 didngeteo ofrdti3%mm. AWith atbis traed, if the
netallic wires or contact pads of the circuit board.

I nupgédibwet %ntabg?)is,p&ﬂospmn@ &L BB} Urd e lfjdzrfrl?égﬁtq?go pin

i nventi on has on two elecCtrical contacts, t

exLshh i Br‘?&roarpitﬁé ’siztaeggff B¥%h [ Eﬁh%nérﬁ%gﬂ;@g?e too small to

erroneous’ cont dc st mult aneous

th i I Lt he conductive terial, thereb
enfaEre, BB §S At G BRERbl Saf bl et irto one
t he bod%/. Furt her, as sem conductor devices becone
snBPYRPM™ n size, the spaces between the |ead pins or

balls (in the BGA case) of the packages are narrower.
Accor di AgFerdingHe the psesaid invangen. arcol isering gbape gaabe formed
radual |

? even inyan outer circumferential surface of a cylindrical tube having a

‘diameter of less than 0.1mn, then the conductive material can be filled inside

the body according to the method to be described later. Accordingly, there is
no need to fabricate micro components, and there is no difficulty in
assembling the micro components into one assembly, thereby reducing the
manufacturing cost. A laser processing enables a cutting even in a minute

interval of 0.025mn, thereby foreseeing fabrication of a micro-pogo pin.

Meanwhile, since the outer surface portion 115 of the body of the pogo
pin 100 has a spiral spring structure, when the pogo pin is coupled with the
upper main body and/or lower main body for receiving the pogo pin, the
coupling state can be maintained by friction without a separate coupling
means. However, if the size of the pogo pin is very fine and more precise
testing is required, there is a need to fix the coupling state between the pogo

9



m ni aturized, shaped as an extrenely fine needle

having a dianeter of |ess than 1mm, for instance,
wer@s/os7ds aneter of 0.35nm Wth this trend, iPCT/R82007/003807

upper /|l ower contactors, coil spring and a pin body are

to formone pogo pin as in the prior art, the sizes of

each of the conponents would be too snmall to

f apin aad e¢he Baaindbsdy ifér reteflidg itie! lpogb Opiasae Wallieag aghcoupling

of the conponents into one pogo pin. According to the

Pr RR8R6N.] IRVIBIR! E448, 2Ppsqy binﬂﬁ’éx)_irﬁt?tfﬁi“ﬁiﬂ@w?r@nml%ﬁifiteers’%e would

even in an outer circunferential surface of a

CcYhi ical tube having a dianeter of |ess than 0.1nm

théﬁ@%g&@onduct ive material can be filled inside the

body ac i 0. t t.R_Dbe.described. | ater
Accgr di ﬁﬁ% %"gﬁ]‘f’l‘? ér% @%Sﬁg‘ga tﬁ%t’ fsggﬁ rctgt tgaﬁ'frb?@' 2, an outer
co nents, and there is no difficulty in assemlin

5 ¢ nBURGE BOaRr R s Carebees@riady 21h &SRRy Py laser
reduci ng the manufacturing cost. A |aser processing
engwitieg. Howgver pycete noriien gl ae ok the,putey furfgee portion 215 of
0. 025nm thereby foreseeing fabrication of a
m theobpdy pretrudesvisdenaly.| Sucks iprefteuding: podtias iss to fcauple with the
portion 115 of the body of the pogo pin 100 has a
spimain bodyi ofgthet tast tsocket faneneceivimgpthgoppga pirs arligy dfix the
with the upper main body and/or | ower main body for

r efiatibm Goft bEuRiRgO THis protigdifg Usdrtiow rﬁb?t@e Fafné&E by laterally
mai ntai ned by friction wi thout a separate coupling

10 MeBASsINgANE Bhiral dorfibif offneSddly, t Ne Pogo pin is very

fine and nore precise testing'is required, there is a

need tOpfilol g CRARbINA. B2k ShBREIRSY SMifarB4RR! B ABY2, an
§ o8 S welT as

t he mai n"bo receivin he~“pogo pin
BB BRSOG4 Pl A 3550 0P BREPAE) B Bt by
laser cutting. However, a central portion 315¢ of the outer surface portion 315
of the body is laterally indented. Such indented portion is to couple with the
15 main body of the test socket for receiving the pogo pin and/or to fix the
location of coupling. This indented portion may be formed by pressing toward

.the inside of the body.

Further, the example in Fig. 6 shows that, similar to that in Fig. 2, an
outer surface portion of a cylindrical pogo pin body 410 is spirally cut by laser
20  cutting. Upper and lower end portions of the body 410 have peaks and valleys
‘so as to facilitate respective contacts with external terminals of a package and
a test board. A conductive material 420 is filled in the portion spirally laser-cut
on the body 410 as well as inside the body 410. Further, in this example,
unlike in the above-described examples, the conductive material 420 forms a
25 protruding portion coupled to the outer surface of the body 410. This

protruding portion 425 is to couple with the main body of the test socket for
10



The exanple in Fig. 4 shows that, simlar to that in

Fig. 2, an outer surface portion 215 of a cylindrical
wW@ows/ 078 body 210 is spirally cut by | aser cuP€T/K&2007/003807

However, a central portion 215c of the outer surface

portion 215 of the body protrudes laterally. Such

protruding portion is to couple with the main body of

t hﬁadeﬁﬁlﬁ? sthekpdgd Qin r £0EIafidng t EixPEED IgdalioAnef Woupfng. The

fix the lTocation of coupling. This protruding portion

ma . t
g ALk a8 A gy o e

SheURAURFE matbAal 250, HOWERE, ihBriibto savedqoRidtich time cost,
3%0 0 [)]ody gTB

surface portion a cylindrical pogo pin
I S SPI I I r cutting. ver central .
polto girBlerdy8 hatthe Bttt bbliBn 48R BhimedsSEME fanauctive
body .i s | rally jndented. Such indented portion s |

5 pometerial T8 & dhdd T RY Hoiingr thendroBuling GeRtipns 445 will be
recei ving the pogo pin and/or to fix the |ocation of
coflp$Gritgd Iater.s i ndented portion may be forned by
pressing toward the inside of the body. Further, the
exanpl eMeanwhile, efetivasta Irig., 7,sthe teat saskeh&00i of khey present
2, an outer surface portion of a cylindrical pogo pin

boihyedtidh inslusieisraapbgo pint 5@, draisan uppért mam badhpB30 and a lower
| oner end portions of the body 410 have peaks and

Valﬁaﬁyso@)%&ﬂdr(?eééi@ihbitﬁ@bﬁié pRIBUE.i ve contacts with
external termnals of a package and a test board. A

10 COT‘dUCtTH‘? UPRER Friaih bﬂ@?ﬁ?@béﬁéﬁyh%dlo\/\)%rtrﬁ‘ﬁp%%o? £8b are coupled

spirally laser-cut on 0 410 as we I nsi de

_ o . T .
oL ePtiy Bl v Sl SRARRNRuehgpbfred 1528 e
Qrtion cou

fsafr@@gedg"&%ég%h@gel%ﬁ%q d?mngvaPcliI)?qr&n? arbose ?Hé %rpper main body
530, due to the elasticity of the springs 540, the distance between the upper
main body 530 and the lower main body 550 becomes shorter. With such a
15 structure, the external terminal 10a of a miniaturized and high pin count
package can be easily I}ocated at the upper end of the corresponding pogo

pin 505 to make a contact.
The pogo pin 505 is inserted into through-holes formed in the upper
main body 530 and the lower main body 550. The pogo pin 505 includes a
20 hollow body 510 having a spring structure by spirally cutting at least a portion
of its outer surface, and a conductive material 520 filling at least an inside of

the body.

In addition, a protruding portion or an indented portion, even though
not shown, may be formed at a central portion of the outer surface of the body
25 510 such that the coupling state of the pogo pin 505 with the main bodies 530

and/or 550 receiving the pogo pin 505, and/or the location of coupling can be
11



protruding portion 425 is to couple wth the main body

of the test socket forreceiving the pogo pin 400
w@nwBo187e® fix the [ocation of coupling. The prPOI/KRANIHNI3807

portion 425 may be fornmed of another material,

separately fromthe conductive material 420. However,

in order to save fabrication tine and cost, it is

pr fixexdt. dfdrethehsimé heagonptasushiong ipOFigl Gn ad@btrudingagorton 525 is
of the conductive material 420. A nethod for formng

t hforitedtByuebupling ®id b&ﬁddhﬁ% Wdtbridl S20a6 hé ber saigte portlon of
Meanwhi l e, referring to Fig. 7, the test socket 500

h
Lpﬁgfﬁ?@ﬁg‘%oﬁ*"eﬁ%ﬁs’ i hqles SRRyl Eg% i iy
[ 5
ot Rl S e e oo
s DotirguiriHeRyof f“rE@we eremgis haeoSE da i anbet laRpurtace of
&QS%?W eur{sPS?rﬁpﬁer 55 FoHomRRs by olan S iGeeisg e dipper main
the upper mai n body 530 and the | ower main body 550
bebeshe P3O bavieg. av%fqug@cmie aofsar spallereareah dhesebyr nall passing
termnal 10a of a mniaturized and high pin count

patikeugh dbe theoughdidly foooed dal the wpperumpper bedy 580.tHere, the
correspondi ng pogo pin 505 to make a contact. The pogo

pi stopfimgi shoulte552dnaybe fémiealstithB ppsr maimBsdy 530, may be
upper mai n body 530 and the | ower main body 550. The

10 pOﬂﬁnﬁU%tWh'tﬁé'dﬂ)%@ﬁ aﬁdhawbpménv%dééosdwh@%se Further, the
spring structure by spirally cutting at |east

CBEHSIL i AT AL 58 e ORIl 3 e

formed at the upper 530 or lower 550 main bodies in a fitting manner.

Hereinafter, description of the fabrication method of the pogo pin
-according to the present invention will be given in detail.

15 First, a hollow body having a spring structure formed by spirally cutting
at least a portion of its outer surface is prepared. A laser may be used to
perform the cutting process for facilitation of the work and precise processing.
‘However, other cutting processes can also be employed. The length of the
cut portion of the spring structure or its cutting interval may vary according to

20  the purposes of the test equipment to be used.

Next, the prepared body is inserted into a molder. The molder may
include an upper and a lower molder. An inner space formed by contacting
the upper and the lower molder to each other may be formed accurately
complementary to an outer shape of the prepared pogo pin body, or an

25 additional recess may be formed at a corresponding location of the molder so

as to form the protruding portion of the pogo pin to be applied to the test
12



In addition, a protruding portion or an indented
portion, even though not shown, may be forned at a

w@eesno74porti on of the outer surface of the bPUFKRI®7/003807

10

15

such that the coupling state of the pogo pin 505 with
the mai n bodi es 530 and/or 550 receiving the pogo pin
505, and/or the |ocation of coupling can befixed. For
t hgodi@tasishadfnin F&g 7shown in Fig. 7, a protruding
portion 525 is forned by coupling the conductive

mat eri afh&? G EShdutve MfErifus fifsEinkRid thebgly. TherebadWarious
510, and a stopping shoulder 552 is fornmed at the

B o S e
| ohRUE el B Fo? Hhanl, G Rt it

surface of .the upper in hody 530 having a .

¢ hivificniaRation SerESatndie o Bitinsil et B, Skt vigshadingmong the
t hrough the through-hole fornmed in the upper main body
538Paqg farmadh insider Ahe MPPSH A lgwer Soldees, ﬁe'omla rtbg maner, a
t he upper mai n body 530, or nay be formed at both the
uppendustive resir solution isinitictad FaDthendchasdened-dstanatherthethod, a
protrudi ng portion 525 may be fixed to the stopping
shoondietivé Fitnvdri edndustitopasid Bt dispesadpptetheSS@tside dfother body,
550 main bodies in a fitting nmanner. Hereinafter,

degd iiptthém mésduiiced abivafdthe® bodRtdiRf Bkt the dBREACRIfilm or
according to the present invention will be given in

dekaidyuls i LU0 oy 6 A

ouLer is prepared. A laser may be used to
pe%@gpgﬁéégsg'tting process for facilitation of the

wor k an reci se processi ng. However,, other cuttin
pr ocessgggcfgrr?ggfrgﬁé °§|%?%§e@al\$ﬂ}§?'?téﬂ@§ ﬁrf)fm?l]!? %gﬁemplary
Pﬁ%@cﬁl queOf h\%aig%r Igg gt?lﬁﬁr ;a}stj (rgi?nit?rgg It 2 gyetstehtn gmvention. Many

alternatives, modifications, and variations will be apparent to those skilled in

the art.
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t he purposes of the test equipnment to be used. Next,
the prepared body is inserted into a nolder. The

worpdoders7amy i ncl ude an upper and a | ower nol dePCT/RR2007/003807

10

15

20

25

i nner space formed by contacting the upper and the

| ower nol der to each other may be fornmed accurately
conpl enentary to an outer shape of the prepared pogo
pi n body, or an additional ClAIMS nmay be forned at a
corresponding |location of the nolder so as to formthe
protrudi ng portion of the pogo pin to be applied to
the testsocket as shown in Fig. 7. Then, a conductive

materiak is Aldobgq,,ﬁ ROhfiRisige body. There are vari ous
possi bl e exanpl &s for the method for filling the

conduct %%IIBW 56dy2havifg! adgpr%g;e ngﬁé&émt%ﬁrﬁﬁ %ﬁtg@peat least a

FOI‘ I nstance, a runner

co ond to the inside of the

égrt@f‘r??%@ %n%‘ﬁ%c?ﬁ@e@ﬁt;\@gdfor med i nside the upper
or | ower nol der Thr.ough the ruynner, nducti ve
resin S%ICBE‘WFE'V%“?WF@I?&M %@ﬁ@asﬁﬁé‘dnﬁg?@gﬁ%bo&é
anot her nmethod, a conductive filmor conductive paste
is disposed at the outside of the body, and is then
pressurized toward the body such that the conductive
fi | m or2condlig ippgopeist ef miqimpénmheaeie ther bagy is Hermed in a
gaps of the portion spirally cut anong the body. The
f ocdindrinal shapedi ment s and advantages are nerely
exenplary and are not to be construed as limting the
present invention. Many alternatives, nodifications,
and variations will be apparent to those skilled in

the art3 CLAIMR Bogd\pROSITIRM, WRERIH & cBBtral portion of the body is

either protruded or indented.

4, The pogo pin of claim 1, wherein the body is formed of a

metallic material.

5. The pogo pin of claim 1, wherein the conductive material is an

elastic rubber material.

6. The pogo pin of claim 1, wherein a metallic powder is added into

the conductive material.

7. The pogo pin of claim 5, wherein the conductive material is filled

inside the body and in the portion spirally cut on the body.

8. The pogo pin of claim 1 or claim 7, wherein the conductive
14



a hol |l ow body having a spring structure by spirally
cutting at |least a portion of an outer surface

wao beseof738 and a conductive material filling atPCEERR004M003807

10

15

20

25

i nside of the body. 2. The pogo pin of claim1,
wherein the body is formed in a cylindrical shape. 3.
The pogo pin of claiml1l, wherein a central portion of

t NehROBI fornsLh bRRFudMPbErER doaplet N6 BRToREbr strfadb ®f BSody.
pin of claim1, wherein the body is forned of a

metallic material. 5. The pogo pin of claim1l, wherein
the conductive material is an elastic rubber materi al.

6. The g.o_go Ritﬁ%focﬁétai:%&\?)(}si erein a netallic powder

is added into the contu e naterial. 7. The pogo pin

of claimb5, wherein the canductjve material is filled

i nsi de W]%érba&ﬁ@oyﬁan]aw W@eﬁoqn( on spirally cut on the
body. 8. The pogo pin.of claim1 or claim?7, wherein

the conAReEP FiiSereaintp dieHoB hGlest foBSsH N Bash Phihe upper and
coupled to an outer surface of the body. 9. A test

soldar, mainpediesngnd ipgludingri hobowrbegi Raviodi & spriag ctaicture
pogf pin inserted into through-holes forned in each of

t htormeddry spichlly muttingnali leastoal pedionaofcan agtiendurigcenthereof and a
hol | ow body having a spring structure formed by

spcorddctive nidtens) filingl ataedst anpagide onthefbarly. out er

surface thereof and a conductive material filling at

| east an inside of the body.

10. The test socket of claim 9, wherein the upper main body is

coupled to the lower main body by a spring.

11.  The test socket of claim 9, wherein a protruding portion is
formed by coupling the conductive material to the outer surface of the body,
and a stopping shoulder is formed in at least one of the upper main body or
the lower main body such that the protruding portion cannot pass through the

through holes formed in the upper and lower main bodies.

12. A fabrication method of a pogo pin, comprising:

preparing a hollow body having a spring structure by spirally cutting at
least a portion of an outer surface thereof;

inserting the body into a molder; and

filling a conductive material inside the body.

13. The method of claim 12, wherein the step of filling the

conductive material inside the body comprises:
15



10. The test socket of claim9, wherein the upper main
body is coupled to the | ower main body by a spring.
wd 1008/08548 est socket of claim9, wherein a proPC/HR2@7/003807
portion is fornmed by coupling the conductive materi al
to the outer surface of the body, and a stopping
shoul der is fornmed in at | east one of the upper main
body or plabiaglaoewrductivenfilbodycandiotivé paste loatgideof theibbogly;
portion cannot pass through the through hol es forned
in the pegsurizing theovenduvtive firndredndlidtive’pastdrtowaid the body;
nmet hod of a pogo pin, conprising: preparing a holl ow
bodyd havi ng a spring structure by spirally cutting at
| east a portion of an outer surface thereof; inserting
t he body i ; kb I
mat er i a?halkfri:@iotgg dtgﬂgggivgyﬂnﬁgr b%dedwngtéﬁgg%yéﬁtgﬁq?ntq? u gh the
wher ei fiilling the conductive materi al
5in§§%@“fﬁgg@g§§Qg§L ﬁqggs:placing a conductive filmor
conductive paste outside of the body; pressurizing the
conductive filmor conductive paste toward the body;
and maki ng the conductive filmor conductive paste
penetrate through the portion spirally cut on the
body.

16



