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to a pogo pin, and nore particularly, to a pogo pin,

whi ch can reduce | oose contact and sinultaneously can
enhance electrical conductivity and rigidity when

t ePIOGO PINs THEPABRICATIOR MEYHODETHEREGRPAND FESTTSOCKET
met hod thereof and a test socket using the sane. 10
BACKGROUND ART The needgsiNGiTHE/SAM®E! narkets for

sem conduct or devi ces having characteristics of

mul ti-functions, high-speed operation and | ow power
consunption have strongly increased. Wth such needs,
anong packaged sem corﬁ%ﬂ&m, a Ball Gid

Array (BGA) type which 5 high pin count

by formng a plurality of external term nals havin

bal | shEEPresenbINVENkan GiAtES {2 adoos RibANGBRLs Bartculary, to a
t hereof has been favored, rather than a Quad Fl at

PaRRIQ) PN, HBgh capdedge lposgcamacs ramg simedtaneeysly can enhance
protruding toward the outside from side surfaces of

t helepisigal ganduictivity ashiigiditylwbeo testiegi acsemichadudiavpackage, and
under gone conplicated processing 20 are subjected to

v aa ifabricatigp esetiodd tHeeedfrandad tdsesbckes asiag the samst t hei r
characteristics 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 boar dgABKEROUND ARt equi prent and
external termnals of a device to D€ tested (a

sen Conﬁﬁ’é:tr%redgagﬁ(ﬁ%)striarhﬁérk.b&’ fcngélmfc%ﬁ&h&gr Yevices having
sen conductor 25 devi ce, the socket Serves as an
interface to electrijcally connect th rint.ed circuit

of HaraBElsts, il inilifhgiing MG speed o BRealioh . ot fow-power
unggr{sutn%?tlto'n 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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al so changing in respect of an appropriate type
thereof. For instance, various types of sockets which
are electrically connected to the test equi pnent and

capabl epgfa tend s @#Wirzg BRPBBA §papaskask, testae 88kEfof festing
be tested have been devel oped and proposed igure 1

' Strﬂa bRt cal dhardlotdiisASS of GGidRAgE ¥ ' SharRfing e ey F:V of an

related art socket for testing sem conductor” packag

sh gmalq%lr E\téag p% ﬁ%gé’ofg 'ﬁ%r nsn‘stéfr?@ed atr%ug 0(2@&? to{ %?Eﬁétg 6Whlch are

t er sem¢cC uct or
" efbeftically %Saﬁéé{% 'tégi’er‘iﬁeﬁ? éﬁ’l(ﬁBH?enf éﬁf’ R abR A beiry Sy
ka
Zfﬁc&%.” 19§ Pafaasib hagost o0 aploned 294 Rsppased.

devi ce to be tested gsem conductor package) and

cont act Figaiss 158 adpngitudinal gsesg-sedionahveyw gfemexriaglany related
havi ng insul ating properties and di sposing the pogo

pi g secketrfodtastingisamicanduetor pbskage, shawmgdhata pagpoirtis used
the pogo pins to protect against deformation and

extee coaheqhrexteraal terminzds bf aTseenipogdugtdompadkaigecdriddmetal wiring
pi pe-shaped pin bodies 11, netallic upper contactors

120n@mimddbmc@nb¢mgqpoa)d of the pin bodies 11 and
contacting external termnals 3a of the package 3,

et al | | RefedMR PGP $hel Sreftb@! 84 28ckd 20! ‘P&ertgﬁﬂﬂ; the

Cc
of the pin bodies 1? and contacting the contact pads

o Pty AR A0 AR St

g O T S RN R A

teggrktggf pggg I5na\ o? Iaatest 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.
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test board 5. 2 WD 2008/ 018748 PCT/ KR2007/003807 W th
t hese configurations, when the related art
sem conduct or package testing socket 20 is used to

test a Wi thessl ueifijur@rrisp@Ben the mIgted @M0demisbRdUtobackage
the socket 20 is opened, then the package 3 desired to

betdsfig esbcket 200NLSEH kdtbsiea Qeﬁcme?%} 30 cover (not

portion 4 fornmed in a front surface of 5 n body

1 Ghow X g% {éSEketh tg?@ﬁect] NRef Weeé%&%gle t?ﬁ@é’é’w&j tbe tested is

cl osed. extern erm nal's e package

no i e Nt n rtion 4, .the 0

oi BBt RsldtCort e QR IME oo RBh o Bltup o &b Rirface of
coptacted t ach other, thereby establishjn )

o BethrEthofohAERefRoREet. and Butihacaver (ot Phognkie dlesed. Then
tests of electrical characteristics are performed. 10
HoRigEnal terninalseBat el the traskagatmaunted dot thecaagkage mounting
connected by the pogo pins 6 has too nany contacts,
wheortioas4.i he, pege pinseb eand theakontant pads 5ar ef theathst board are

between the external term nals 3a of the package and

t heortactedcttopadeh SHhaf therebyststabhshing seldttrical connections
bet ween the external termnals 3a of the package and

t hthergttive8nd thik stéte, WRBRES dedified (chbfacletistits bRep&fEithed.
pins, 15 between the |ower ends of the upper

cont act Qpweder, M8 réBRARRbc ?z?e&factrriﬁﬁlly EMrectey Bg‘rﬁe pogo

14, between the | ower ends o coll springs 14
B8 e S ik A g Yo oo v
e o BR AL M 2 ¥ e BBt
L BF cily Mo R AR SUFBI a5 BFMEE 10 PHEETRRcierminals 3 of the
package and the upper ends of the upper contactors 12 of the pogo pins,
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
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

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



In order to solve this problem in Korean Patent No.

555713, the present applicant disclosed a pogo pinin
wonioshigr4gyl i ndrical netallic body having a hedT/ER2007/003807

i nner space therein and a spring structure being cut

in a screw thread shape (spiral shape) at |east

partially on an outer surface of a 25 central portion

of cohtactsoeyistorlyi bdtegealthy dxtarnaldterMirens bhitise pagkags and the

is applied to the socket for testing a sem conduct or

paebaé}eemwmnen%&gcg pink; and BANVEEP MO Ietends of the pogo pins
PCT/ KR2007/ 00380 contacts exist only between the

ex%ﬁﬁ”tﬁla &ﬁ{tgbtn hgeteeﬁ%%ﬁ ﬂ%r&hg%gﬁ%}?&gtﬂg%sult in

e pogo pln et ween t | ower
po f the test board.
Ac%’{r1 l|e r%Hg%thS?'neiggeS tn%?)égﬁﬁﬁt%c remar kabl e
reductl N Dok oneous cont cts wev p
*pin G BBy RS S5 R B o PS80 oo
n‘ﬁillerrented a spring structure by sp |rallr¥ cutting
potpRigmented: sping pirucivreRespigly guttegta perties of A8 @u&ﬁr surface
the body. Accordingly, nmechanical properties such as
ri f aiceptrahpertioneofithk dogly e Ageardingh anechanieé prapestigpgach as
pinis repeatedly used, the original shape of the
potjgidity,nands theeliker aneddeteﬁ@na&w V¥ bers ithreg pag @ pobisenepeéatedlyOused,
| oose contact. Further, since the outer surface
potHd orygindl shagelsddiye psg6 Pin BRI defotnéd, th&@byRaubinged pR®em of
the external termnals of the package and the contact
10 papdseicontdee test board becomes |ong, thereby
i ncreasing electric resistance. 15 DI SCLOSURE OF THE

| NVENTI ﬂN‘th%eSm&b‘iﬁé OPE&@&@C%%O%&{ 6P 5&5‘;15% spirally cut, the

probl ens and’ I n accordance w € purpose

Eg?éﬁnn‘iet}l\)ééﬁg% Sexternal teeprtﬁ%%s of t%re];dpa%li(gsg la¥1dqﬁe conPac(%I 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



provi ded a pogo pin, which can reduce | oose contact,
and sinmul taneously can 20 enhance el ectrica
weondet7us/ity and rigidity when testing a sem PONEREI00/003807
package, and a fabrication nethod thereof. Technica
Sol ution To achi eve these and ot her advantages and in
accordance with an 25 aspect of the present ,
| NwA/IUtEsurtdte tReredf; aVA 8664 RtiNE BSatBHidl. fillindCatudhst®En Mside of
hol | ow body having a spring structure by spirally
CUtid pegyat | east a portion of 4 WO 2008/ 018748
PCT/ KR2007/ 003807 an outer surface thereof; and a
conduct i t. 8L i ] NS .
ody. _Thge B Blovded s RodkBE Thaflnky S Al oy main
u r. and lLower mai.n . bodies; d a,pogo pin inserted
P BEiERr S0t A RoeBepin rRated Tt dhipudrHiies Rt eaffy of the
| ower mai n bodies, and including a hollow body having |
5a HBPPHBNG IQWRSt A Seglﬁéda%@ '@%l?c#'ag wkelﬁ%w Bﬁgy favingadspring
a portion of an outer surface thereof and a
c oRtiuettire, formade by 3pimlly |quitinaa et leastta pertians pfi@noputensurface
body. There is further provided a fabrication nethod
of thereefandoa aondygtive dnaterial fiingraidéasy an ingide ofthedahdy.
having a spring structure by spirally cutting at | east
a 10 pdhereds fotherrprovited asfabficationtrhethedfaf a pery pinnircluding:
the body into a nolder; and filling a conductive
nmeprspatihgiasolbey bo®y kg aptiag stratturd 9%/ lspiramy t@tfind B€least a
pogo pin according to the present invention has only

10 t WBoRloRGf lanCarlter é@fé&@ﬂﬁ@t‘ébﬁiné@?’liﬁé‘%e%bogf‘ihﬁ)té RHbIdEIYAnd filling
pi n, thereby remarkably reduci ng erronedus contacts,
and S Ly dy thereof is coupled to the
co%é@@?ﬁ@é@ﬂﬁgﬁﬁ?ngﬁgﬁﬂg?gﬁv enhancing rigidity and

el ectrical conductivity of the body.

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



Further, the sinple conmponentry of the pogo pin can

facilitate its fabrication, reduce fabrication cost,
waeaseveams f or esee fabrication of a m cro-pogo PCTIKR2@)7/003807

BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a

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

socket for testing a sem conductor package using a

pogepaMatedy Blittlh§ th h Periytilis@idirdtfion; Figure 2 shows
respective plane, front and bottom views of a pogo pin

25 acCOFf g 4 thrBlgh BrERW rEBPEctRe PIATe, Rfdrt %ﬁfl bottom views of a

i nvention, Figure is a perspective view illustrating

th ' ' ' - 0 7. P
o AR As30810 b8! Spefegfer y BOREBER enin: anc
| engt hwse direction; Figures. 4 throu 6 show
resgect \Qgr%léﬁe? Frng " °%ﬁ%e°§'89?'f)mew g&gn dPxeplay pst socket
pin according to anot her enbodi nent of the present
5i n@@?ﬂrﬂm;méﬁ@prqseghwenthrs a front cross-sectional
vi ew of an exenplary test socket 5 according to the
present invention. MODES FOR CARRYI NG OQUT THE
PREFERRED EMBODI MENTS Description will now be given

i n de(MODESfFORC ARRBYINGQUE riltitic PRERERRED EMBODIMENTS

pin according to the present invention. 10 Referring

t o Fi g. Descrigtionpall mopi Ife §eniimektilast the beafbeud eatbodients of
having a spring structure by spirally cutting at |east

a MY pogupiffacedrdmy & theprédeHt thviehgsgof . and a
conductive material 120 filling at |east an inside of

L0} 1e, SRl ¥ighe0ind gl o S0paHRLE £56R0 MRy 110
ﬁgﬁ%\g\%ﬁ; gisgﬁﬁgtﬁﬁjcﬁﬂget;y %bfraﬁ&”‘é&iuﬁé‘ taitalleaéc'tuéf;%c fory foftahne 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
15 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

20  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

25 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
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pin applied to the socket shown in Fig. 1 and the
upper/ |l ower contactors are integrally forned. Even
t hough the body 110 in this exanple is shown as a 20

Y kkiefial GrbssitéPEhe tlél%;tﬁro?&ﬁé‘toutéiVéiMdc@rbdrﬁomQﬂS of the spring
limted to a cylindrical shape. As shown, an outer

SUL 85Erd8F id e&tlﬁ%%tehaﬁ H%{hgé% a&&?d \Agrtror{ﬁe . f%zd?’the test

except an upper rtron 11 portion

i's | aser may be used to performthe
egahg?éé‘%%é%’g‘ (g\r facilitation of the work and

reci se sin roce in
(F:)an al ng%g’pQ re 'IOH?E%QFOEB% (&i?&ﬁﬁe g’egﬁ%ﬂ‘ & simple
orti at has elasticity Ii spr

» eﬁmdergﬁamsr%gpﬁ% I 7666 e B0 e hava Bt end 111a.
elasticity against an 6 WO 2008/ 018748

PCitRIEGBSY 0 mpere@qrmrhérﬂ 9 dae bpdy 11Rempyhgtfarmped to have
the outer surface portion 115 of the spring structure

or peaks andt vallgys r{tafering toafigr &)ysa@sotodfaciitate ¢drdact with the
pur poses of the test equipnent to be used. The upper
poektental 1drininéls tof ethdpabkagd OThatlis  thistio t® preventliodbe @ontact with
sinple 5 cylinder having a hollow inner space therein

anthe BYd1awRile tédting, @0en WHerra d rb@rd'fe\‘idtr"(@slsy of Emﬂ?end is not
upper portion 111 o6f the body 11 f or med

h f;

‘ Zléﬁlf?rﬁgt@gs\g@%? a% ?1|e \H‘FX Sor( ﬁﬁ |ﬁfée)'i;\t/aﬂe?%ftaﬁ1e': 'egterr@e)l t%?m?% %%f the

termnals o

o ERHBe ABIRIAG tg 8 Rl b RGPLBNTRY on 5 Gogr oo of

or “an' 1 RIS esUoma T2, s Doty 1B My bale S Bwardl tapered
| o%%%ﬁo%%%d r%SorEtESt e g TetAlcaHres oklneaptac

ta ed
gads of the test board. With this shape, a contact portion 112a has a relatively

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.

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
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



portion so as to secure contact reliability with the

nmetallic wires or the contact pads of the test board.
wWORa0R/014T48 shape, a contact portion 112a has aPCT/KR2007/003807

relatively 15 larger area and the area of an inner

enpty space 112b is sonmewhat reduced. Preferably,

since the body 110 is an el ectrical connection

pokldsadity. iFurthephé RoAdudivearhaterial 12@vwdydfofm| £ otrudmg portion
resistance is used, and a netallic materi al avi ng

exg@l dRpling!t8 Cthe! @@tbr %Qﬁgé@tﬁo‘r‘ﬂ|6r¥’11§u&mtrfésb3€1y 1490, a‘égw.n be
Pt, Au, and the Iike may al'so be used. 20 Meanwhi |

re nducti ve rraterlal 120f|IIs
at Hﬁéegg{ég Ié%r:(:r‘regerdﬁgg% |E@hg?body 110 of the pogo pi n

100 acc rese nt,i an The term
Foast~ 106 oty sheba® pRRRC e.on R PoiN 8 ths it Fipds sBiraly out,
erial 1 O na fill only the inside of the body 110

5 ThEEeG ETIS/E it ETSCHANION, Bronssliash el AS GG Anfiahe like.
be f|IIed in the portion spirally cut on the body 25
116ceerdingly. when thei Rroa pig is seReatedy usﬁplstf@eqawgaltshape of the
strengthen the rigidity of the body 110. In this
caBego piecaivbe defarmednaloagivaih thepossaipility eff eausirigylohse eontact.
7 WD 2008/ 018748 PCT/ KR2007/ 003807 el asticity.
Fulnt &ddition, sinceothe mtévsurfaseqrartion aPBerbmdyfie lsmraily cut, the path
protrudi ng portion by coupling to the outer surface

pobetiwsenlthe eftetrae térariyald b, th@:pankéd,e BAd tHE TohtdeePads of the
|ater (referring to Fig. 6). The outer surface portion

10 11RsPhohidtbddfYesabng rlﬁefebg‘r?]?dgrg?shg t5PbieRlrickl t‘é’éF%ancré

t hereby reducing ItS mec operties, suc

rigidity @@?y“&golgé lﬂf%ab@\?eclql ﬂh{?ﬁ&ﬁ ro\M]e s, tﬂg p?%s%g%%vrentlon

|s repeat e origina
LD A e R i 1 oo e
UL ce, ol o R0 ol L2 ey Cut the Bt
cog&g %ct) tlgea %f)nr?gf; sttrngture of the outer surface portion 115 of the pogo pin
15 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
20  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

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

reducing erroneous contacts, and simultaneously, the body thereof is coupled
8
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t he conductive material 120 inside the body 110 of the
pogo pin. Here, preferably, the conductive nmaterial
may have such elasticity that the elasticity due to

t héo thei cahdeictivs traterial, theeetyuieahanding ape Agidity oand Mectrical
of the pogo pin 15 body cannot be suppressed.

Theseditiity 8f hesbagt i ve el astic rubber (e.g.,
conductive silicon rubber) may be used as the

conduct | FMﬁh B Le el oerdl'b %‘Ve\/lceg%te%m%oé’l\ﬁlﬁr rhr‘?‘éfz@g e spaces
e u e

excellent ctrlc conductivity nmay be a ded

gegs‘rféaé&v%ﬂéaed rpgln e(e?lg ethgoﬁéﬂcrgg?%e)ﬁ (,Hme packages are
ﬁgﬁ%ﬁjfg@'ﬁ%'}é%fcqrﬂ'@g[éfoﬁb%g' Sngiofeaelth o 158 or birndte gedually

as to contact the external termnals of the

seMiRighiged ophanedkag ant %twaéémed\eedhwaawpg & diegater of less
a lower end of the conductive material 120 is forned

t othatofumac fort instansealeven avidiarseter of dh8%mt Withsthisf trehd, if the
circuit board. In particular, the pogo pin according

t OUPB&/IBW@? %Bﬁtabﬂ)\‘ﬁ rﬁdlloébrl?@sarﬁqbbm Pdl Yre &b ?&tﬁ bh&!pogo pin

contacts ke the exi'sting pogo pins, the

regrikald Yrior &t Llﬁ% @&g@ éd’f %ﬁﬂlﬂﬁ’ tr?é)%rﬂ Bﬁerrtgg%uéd b too small to

Si rrul tane usly ereo

ey %Fgﬁf‘*ﬁ@% i F%ﬁﬁ% A peerbfh i BRa Emechents into one

el ectrical conductivity of the body. Further, as
sefPedRWct or devi ces become smaller in size, the
spaces between the |lead pins or balls (in the BGA
case) oficeddingterthgdsesand inventians a kel sprrg shape gagy be formed
the size and I ength of the pogo pin are gradually
mi even uni ardouteh ajiredmiereatiale sunfaseelof 4 icwindeeall ibe having a
having a di aneter of |ess

diameter of less than 0.1um, 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



than 1 mm, for instance, even a dianmeter of 0.35mm

Wth this trend, if the wupper/lower contactors, coil
wapiosig7ad a pin body are to form one pogo piPCT/ER200(1/003807

the prior art, the sizes of each of the conponents

woul d be too small to 10 fabricate. Besides, it is

difficult to assenble each of the conponents into one

pogin Bhd.thécaaindbddy Fer Fdteiuic e thogBVisint P elidas Gis! coupling
spring shape can be formed even in an outer

Ci [gedib®! IRNthistasel iof ?i‘n I@aﬁﬂ%iﬂlﬁfdlléﬂlnd KRaifieaVdHdedvould
di aneter of less than 0.1 mm then the conductive

mat,erdy an be filled inside 15 the body according to
thésﬁ%§k%% to be described later. Accordingly, there

IS no to fabricat LCr onponent s ndt here
IS no d?ﬁ?fj@é&mé‘h F@s‘géﬁ}aﬁ@ ﬂagtl' %‘ﬁg'ﬂﬁrcﬁoom@g%g}%em;’san outer
into,one assenply, thereby reducing the nanufacturi

5 CoSNTAGR PATRR BoAIc SYINGEALBRGEP R ka2 W ey GubbY taser
mnute jnterval of 0.025mm thereby foreseeing )
f ap¥itinat Heweyer, 2 gertral-nostien gitac op theveuiaifsurface fafien 215 of
the outer surface portion 115 of the body of the pogo
pi thelbodhasotsudasi faderalipr Sreh Protouding eortigreis theopplgowith the
pinis coupled with the upper main body and/or | ower
mamair debylyf @fr thee tasit \dockett foe neogioingi the pbgo phowgmdiorgto fix the
state can be maintained by friction without a separate

colgehtion ofMedustingHOWRY grotriiding NSorib@ emay B FoMe&P by Materally
Is very fine and nore precise 25 testing is required,

1o} s BoSSRlof Rulatol B AP 70 SLate belueer | e
T oY PSRN BSAGRRER M o3B! i 2 an
(B RS L1 RSt b B 55 5181 A ot by
2, Ia%gr 8tlft'iiﬁgr;. 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



5 surface portion 215 of a cylindrical pogo pin body

210 is spirally cut by laser cutting. However, a
w@emwsng74porti on 215¢c of the outer surface porPCDRR2®05/003807

of the body protrudes laterally. Such protruding

portion is to couple with the main body of the test

socket for receiving the pogo pin and/or to fix the

| opsteiviny Cthe CHOGY 1919 - 4001 hdidrotd Utk B PeddtiofN ofBbubkng. The
formed by laterally 10 pressing the central portion

of deiﬁldh’%dflomEH ubbPhay Bé‘ﬁ)rﬁ?é%m?f'a%omér Fhterian, §él9é?’étely from the
that, simlar to that out er surface

2,
pog{,,l, )tﬁ%i‘né’[ rid) 'I-Wév% 'm%?@%o éév@qg%rlge]tﬂp tﬁPe and cost,

ser cut wever, a cen
] on 315 the .
Bﬁ"p?eﬁ?bﬁﬁ ARt i plihing B AR 4R b el f U paductive

to C th the 1 body . of the est cket for,

5 1 OB 4806 Ao SN {OR BIBIGY 8§78 (BORYING | BRSPS rwill be
coupllng This indented portion may be forned by
pr@@%ﬁﬁ@ tl3%rd the inside of the body: Further, the
exanple in Fi 8 6 shows that, simlar to that in Fig.
2, an Weaswhider refersingotat Figh Bf the teati sapkiet £00pofy thepipnesent
body 410 is spirally cut by laser 20 cutting. Upper

anohveotian inchdlesar pogm pino503, rendoard ypgdromhavieohe 838G aadd lower
valleys so as to facilitate respective contacts with

exnermabdytssmmaéeemhgah@pég@? a test board. A
conductive materi al Ois led in the portion

[ I
1020 LT 8y 5 e Bt s e

abﬂwY@ugg*?%gﬁlpr og/r ‘éﬁ ?EH'J]%; 546N é:ggr‘ﬁr‘b%hbyaorﬁtagﬁéﬁe 1648 safely

forms rtiron couple

h
s f%“ﬂﬁe&ﬁyﬁ@ Rl reds chvobay e aopge fYE bRk it body
8748 PCT/ KR2007/ 003807
SXP pq? ea?lamtytq; }ﬁw RPEiRgs ﬁﬁ%&hﬁ@?&g%gé Bawqqavgthe upper

maln 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



protrudi ng portion 425 may be formed of another

material, separately fromthe conductive nmateri al
wa2@s/oHowever, in order to save fabrication tiPEI/ERA07/003807

cost, it is preferable that the protruding portion

425 is fornmed of the conductive 5 material 420. A

met hod for form ng the protruding portion 425 will be

defiged. feat thetsame kssonhiakseshowef ir Fign@, tioprbtrgding, pdriien 525 is

test socket 500 of the present invention includes a

POfIRMiddb\oEBupling theBortREle FREtEri A1 TP td3Ke al@r %uHQ&@bortlon of
mai n body 550 for receiving the pogo pin 505.

UPRHE boRY %é%@b iy %ﬁkﬁjléé}"ﬁZ @bﬁn@cg%gt@s@v@ff ‘?naln body

coupled ity of SprlngS

t k t
Ei.g%%"%?%hééﬁét TR 3RSyl BSRRAT. s TRV 50 Pokh Srouan e
t | ast {

5¢ @*a@-ﬁﬂ'&?”%ﬁgbﬁ%ﬂﬁ@gswbﬁ bdiyepst G 4% 9@@%@&%@8% of
I body 550 b hor t Wth h 15
ol 853 SR Weswy Sl b ppen mai
and hi pin count package can be easily | ocated at
thbo‘dnp%eﬁo 8avingf a ttheougbridie pofndi syalivsgareapi thesyy et passing
make a contact. The pogo pin 505 is inserted into

t htrwoggh ioé dbrdughriede ifarmaéd initber uppesti malmo bpdp BEBCandere, the
the | ower nmain body 550. The pogo pin 505 includes a

20stoppingvehooitier 552 riay be forterati the upbetifiaiil Body530, or may be
spirally cutting at |east a portion of its outer

10 SUerﬁfé@ atabth élhé‘ilfb%kéﬁtahd%mﬁ Ridifboaiés 43d bh@%s@t Further, the
east an inside o I n addition,

PHtM@ \#p@ﬁlbﬁ' 5’25 ﬁ{a e 'f&gﬁ%eﬂe a?ﬁﬁlﬁé‘ ehSMI%Q; tslﬁgqgnlch is

may be f at a centr t1on o
o e e B TR A Do
Do oo 3 smaonc o JebEa B3 el e pogo pir
-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



11 WO 2008/ 018748 PCT/ KR2007/ 003807 fixed. For the
sane reason, as shown in Fig. 7, a protruding portion

WG 2®8i08874¢ or med by coupling the conductive matRPCT/EKR282003807

10

15

to the outer surface portion of the body 510, and a
st oppi ng shoul der 552 is forned at the | ower nmain body
550 such that the protrudi ng portion 525 may not pass
t hsotkah abBBowntinFygh- hol e formed in the |ower main
body 550. In this case, a top surface of the

protr UdTﬁ&,F@&éﬂldﬂ%ﬁ%%étériéﬂi@Iﬂﬂ’&ﬂirﬁldeathb%g. $HEAPSR various
of the upper main body 530 having a through-hole of a

¢ BbtThie G Y o RETHING thé RopUvE N faterial inside the

oug _ ormed 1 n the upper “maln
L BogBERLARC B A e R e B0 Bobl o BB unicate
o it R loglo o TR oG, TS Ridteal 15 RedS Bhobashyngmong the

shoul der 552 which is fornmed at the upper 530 or

| ofRAces frmeag Msidaiite ypRer ari lowergnoldgriefhrough the runner, a
Her ei nafter, description of the fabrication nethod of

t heonsigveiresin soluoicigjacted and headwndened: &starmthetirethod, a
be given in detail. 15 First, a hollow body having a
spcomductive ditrhusrecdrmiuctive ipasiepisr disposeduat thegoutsidel efathie body,
a portion of its outer surface is prepared. A |aser

nMagndas UREN dre@ssurigbll AbWakd)ehe Wolly Nflichr Biae e fc@hductive film or
facilitation of the work and preci se processing.

HOWS Y fictiv td(?):nsfei ﬁteé‘yt pEHERAEO BHOEET Ttl‘f&?ﬁaﬁé P thE pd h Sg%/@?aély cut

The | engt cut portion~o e spring's

or .i ' interval may vary according to 20 the
pu?t%@ggH%Pb?ﬂe test equi pnment to be used. Next, the

prepared bady is inserted into | der. The nol der
eyl nihe detegnid, BRBoslienS | dhel lbattaass S TRty exemplary
spg@i formed by contactin t he .upper and the | ower

r

ToRBr a6 NShcl SenepnNEYEhes Jmilig dbeuPraseny invention. Many

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

the art.
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conpl enmentary to an outer shape of the prepared pogo
pi n body, or an 25 additional recess may be forned at

w@2@en1ssgpondi ng | ocation of the nolder so asPCDKROG0TI003807
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the protruding portion of the pogo pin to be applied
to the test 12 WD 2008/ 018748 PCT/ KR2007/ 003807
socket as shown in Fig. 7. Then, a conductive nateri al
is filled inside the body. CIlAIMS are various possible
exanpl es for the nmethod for filling the conductive
material inside the body of the pogo pin. For

i nstance, a runner may be formed to communicate 5 with

a | ocatjon cRIHES A Eohtbristhg: he i nside of the pogo pin
body anong the “space forned inside the upper or |ower

mol der s U : - i e?

ol 1 of LR S, AEMAG " Ehringsr6A0RLBY offall Shilng at least a
nme ' conductive . filmar conductive paste is

di éﬁ@@eﬁsp e SHtebE dbesPt e body.  and fs then

pressuri zed tqward theﬁﬁod uch that, the conductive

P P or @ p8naustiia cvatoBeiialatlase! conlating O tiepeigh « he
gaps of the portion spirally cut anong the body. The

f oregoi ng enbodi nents and advantages are nerely

exenplary and are not to be construed as linmting the

pr esent 2i nvehhe degomainy of slaimr hamwhesein thedbody dsiforrmed in a
and variations will be apparent to those skilled in
15cylimdriealtshapd. WO 2008/ 018748 PCT/ KR2007/ 003807

CLAIMS 1. A pogo pin, conprising; a hollow body having
a spring structure by spirally cutting at |east a

3. The pogo pin of claim 1, wherein a central 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



5 portion of an outer surface thereof; and a
conductive material filling at |east an inside of the

whowy/018248 The pogo pin of claim1l, wherein theP@DER2003/003807
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formed in a cylindrical shape. 10 3. The pogo pin of
claim1, wherein a central portion of the body is
ei ther protruded or indented. 4. The pogo pin of claim

1, msigi fornidg pRRelingpdreibARdusied 3o ahDutdtsiifiaké of the body.
material. 5. The pogo pin of claiml1, wherein the

conductive material is an elastic rubber material. 20
6. The pogo pin of claiml, wherein a netallic powder

i's addeg intR%eét%?cﬁé’cn%hﬁé‘lﬁ%'mte” al. 7. The pogo

pin of claim erei nductive material is
filled  inside the boqy and in the portion spirally

cut on P%ermpw%mgl %%eﬁ pin of claim1l1 or
claim7, wherein the conductiyv 14 WD 2008/ 018748
PCT/ KRoBHPI0 PHBHIEErtad nip it'HPUQB'?\%esafOHP% ;maaabofgt@fetqp@ﬁr and
coupled to an outer surface of the body. 9. A test
soldv@ar, mainpediesngnd ingluding i dojleebodyahavined sgring ridructure
5 a pogo pin inserted into through-holes formed in
eafthimed hyhspitallyeauttingdat leestea pottion dfaaih egter audace thereof and a
i ncluding a holl ow body having a spring structure
f ocomdldtiye smateddlIflingudtticasy antindieasf the iyt i on of an
outer surface thereof and a
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



conductive material filling at |east an inside of the

body. 10 10. The test socket of claim9, wherein the
wapwenisTes n body is coupled to the | ower nai NnPODER2MWY/003807

a spring. 11. The test socket of claim9, wherein a

protruding portion is formed by coupling the

conductive material to the outer surface of the body,

15 and plasingppcarglusticaifildeor canductiveepasta catside abthedioely;

of the upper main body or the |ower main body such

t hat t heressaizing theg coductios filrarorajondastivet paste dbwatethe body;

t hrough holes forned in the upper and | ower nain

bogdh@s. 12. A fabrication nethod of a pogo pin,

conprising: 20 preparing a hollow body having a spring

Struct Ugk tﬁ@'cro"f\tjhbftl\}é“ﬁIH Bﬂcé“ducltﬁé%%s% PORdtt8 tRough the

ody Into a

an outer surface thereof; 1nserting t

I nductlve material inside the
> boé‘s&'%ﬁ%{“’ #Lﬁéﬂr@? gl?of claim 12, wherein the step
of filling the conductive material inside the body

conpri ses: 15 WD 2008/ 018748 PCT/ KR2007/ 003807

pl aci ng a conductive filmor conductive paste outside
of the body; pressurizing the conductive film or
conductive paste toward the body; and making the
conductive filmor conductive paste penetrate through
the 5 portion spirally cut on the body. 16
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