ELECTRONI C DEVI CE SOCKET TECHNI CAL FI ELD The present invention relates to
an el ectronic device socket. BACKGROUND In the past, an el ectronic device
socket i nsenvmd2@rween such an el ectroni c device and aPcirrusaom/obmsas d so as
to detachably attach to the circuit board an integrated circuit package or
ot her el ectronic device having a | arge nunber of termnals such as a | and
grid array (hereinafter referred to as an "LGA") or a ball grid array
(hereinafter referred to a¥lECBRANIGHBEVIEESQRKE e use. Such an

el ectroni c device socket is provided with a plurality of contact termnals
for electrically connecting the tBiGgiMarsFgLban el ectronic device and
contacts of t Ci rcujhi'{I1 bqard. gurther, ti n.ag el ect&iq[ni c device socket, to
transmt signa péfﬁeB V?IHS)&TFlﬁ S& %IE:?IP%FRH&C BUVICEN'th a hi gh reliability
to the circuit board, various confjgurations are provided for preventing
poor conduction of the contact terﬁgﬁgpgoﬁﬂﬂ suppress the generation of

noi s¢ (see JP 1Rekd Shehedidetrbhit kvt d6dkeMNascrRaBRRPEn 30 MR kBl devikOr
exanpl e, the Abstract of JP Registered Utility Mddel No. 3099091 di scl oses

"a seni comducimnit paakages soddtathablyittach trthe pisulithdandjatbméggratdd €ioeut ng a

pl ate shape for carrying a BGA 21, .through hagl es assi ng through this
boar d | n okieor Aot Y Pete o vitebRor T 26 frPERR e bt Bamkiact i ng
t he i nnerargyihac@aftafirefdd@d tAPHITLGRP RS adafingidakta§ (h&cR¥RaNdfoRd t6 804 r act
in an axial line o-direction of the through holes 2, the coil springs 4 1

and sol deBG{ATIhes beerpiaiwige vt ctuch @alclogtrenis device sockahie peaviadadieith diner
surfaces .he ' QV| i I i .3 to

enaL e hipg%raglgeoqf&gh%@qgﬁﬁggﬁﬁ Ortz% ﬁ?%a\[})lvglic\rélh?%gngﬁe%%l&lglé Og% Igl&re gtc I}lgn. "

Furt her, dchizeAbdtomadts of thACROM4B&LE2. Hiusledromes clatmhictdev@y edckot, itdit ed circui t

board 20 having. at |east four conductor |ayers conprised of groun

d
conduct ortrqnéWérségnﬂgoé‘Hﬁlt Somythg eb‘@%‘i“c derigei¥itha high eliabitity té?rﬂ}eg QUCUAl t er nat el y
st acked, LRVl alsvgohﬁﬁlﬁaﬂé)ﬂérag%%fo\gid%ﬁ f&%r%ﬁng gbgraér;ogﬁgéc{fotn%ﬁhez&ﬁﬁ fla’,

21b, and 21c and attaching pr ontact's 3a, electrically
connect edetonglennd nglpscsethegzebefhtidn bhHndibe(seeBR ogistgretiiftditgMduel Bloconduct or s

21, 1glb, 3%580 1§nd%93%1'§92.at | east one through hole conductor 2la'. Said
For example, the Abstract of JP Registered Utility Model No. 3099091 discloses “a
semiconductor package socket having an insulating board 1 forming a plate shape for
carrying a BGA 21, through holes 2 passing through this board in a thickness direction,
and conductive coil springs 41 contacting the inner surfaces of the through holes 2 and
20 able to expand and contract in an axial line o-direction of the through holes 2, the coil
springs 41 and solder balls 22 being electrically connected, wherein the inner surfaces of
the through holes 2 are provided with metal platings 3 to enable high frequency current to
flow in the axial line o-direction.”
Further, the Abstract of W099/41812 discloses “a multilayer printed circuit board
25 20 having at least four conductor layers comprised of ground conductor layers 23 and 25
and power conductor layers 22 and 24 alternately stacked, provided with a plurality of
through hole conductors 21a, 21a’, 21b, and 21¢ and attaching probe contacts 3a, 3b, and
3¢ electrically connected to terminals of a DUT 4 to the remaining through hole
conductors 21, 21b, and 21¢ excluding at least one through hole conductor 21a". Said
30 ground conductor layers are electrically connected to the through hole conductors 21a and
21a', said power conductor layers are electrically connected to through hole conductors

21b, and capacitors CA and CB using the material of the printed circuit board 20 as
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ground conductor |layers are electrically connected to the through hole
conductors 2la and 2l1a', said power conductor |ayers are electrically
connect edwbaotomeisgh hol e conductors 21b, and capaci t or S§CCASand/0€B61Si ng
the material of the printed circuit board 20 asdielectrics are forned

bet ween the ground conductor |ayers and the power conductor |ayers."
However, the operating frequencies of el ectronic devices have been rising

i n recentdiglegriss arpdeniedrbetvagenribe aiornd conduetos dayiers and dhopyacopdrcterequenci es,
t he freqqggg%es of the signals propagated between the el ectronic devices
and circul oar ds have al so been rising. The frequencies of the signals
have becone 1 Hawewer, thoogeratingstospendsest clddmenefderes hovedrablising i@ngomtssi on
of such high frequency signals with a high reliahility, further_inprovenent
of the cdﬁ’aﬁctFiWﬁ?ry alghe pyid 1By Bet %R? BRI e EREY thesfrpsRFes OfSBAMARY OF
THE 4 NVENTJON JEB5181arRmwdcAenPEIES Rt c 4R LhOBirASHASIS Ha%e SHBILEGE ri§i£‘§.
provi si on of an ‘electronic device socket able to shorten the conductTve

pat hs betledrequenrmesltbe agndnheledetomail Gldzvi mercandomonawst $hatfoae,d¢or cui t

board. According to . t of th t invention. t i i ded
an- ol ect 1RV E ‘GEVT CUSRBERER OO RS b AT arbitt AEer oo [y

connect i NepRoRhdehddf thy cdukvif) Heths cREtr@c 8bAES §RREGS Saiphee to .
correspondi ng contacts of a circuit board and able to nove between a first

state where no el ectronic dewy Ay Ot N1k second state where an
el ectronic device is attached, the termnals and the contacts being
elet@rically chendoteethe presehthievaitioothnnad its shbydct thepoakson of reclsaoket  par t

has a pluyality of throygh hal es grrange or r espondi o th ositions of
the ot ur dericy ot abifsBen et ARt MBS LT & rop
surface Qfevichangesktsdts BAY tird@igagy.t he el ectroni c device and a bottom
surface facing the circuit board and has, at each of the plurality of

t hr ough hol es,Acardingtt ¢ns aspedh ef the prigsenisiedendionathewsiis proyrdedgn cctonided wi t h

an upper part und in coi | shape and. haying el asticity.along a
R e s N L R

shape nors densalcydcitano téiecsppmig feitictasith édue toard Midmbi e ansitdctwenpat h
substantiallgﬁparallel to an _extension direction of the through hole, and

i nsert ed 4 fsostetRavhery Buglpctrraiedevicads atiided Huw Fargne BRGUEITY R §lCPtrd¢ ted i nto
the throygl; hol &2 @&eat%ﬁﬂinmfs%méftﬂ%ecoﬁ{ag%g{eﬁge@e@ﬁéauwwﬁﬂ&tédhEinH&P surface

in at |east the second state, and a con
electronic device socket, the socket part has a plurality of through holes arranged

corresponding to the positions of the plurality of terminals of the electronic device and

20 opening at a top surface of the socket part facing the electronic device and a bottom
surface facing the circuit board and has, at each of the plurality of through holes, an elastic
member comprised of a coil spring, provided with an upper part wound in a coil shape and
having elasticity along a longitudinal direction of the through hole and a lower part wound
in a coil shape more densely than the upper part and able to form a conductive path

25 substantially parallel to an extension direction of the through hole, and inserted into the
through hole, a plunger having conductivity inserted into the through hole and biased from
the elastic member toward the top surface in at least the second state, and a conductive
film formed at an inner surface of the through hole so as to electrically connect with near a
part of the elastic member where a upper part of the elastic member and the plunger

30 contact each other, and a lower part of the clastic member when the elastic member is

compressed in the second state.



filmformed at an inner surface of the through hole so as to electrically
connect with near a part of the elastic nenber where a upper part of the

el asti c meoizero/@nid7t he pl unger contact each other, and &Crasesdpsrsss of t he
el asti c nenber when the elastic nenber is conpressed in the second

state. According to the present invention, it becomes possible to provide an
el ectroni c device socket able to shorten the conductive paths between the
ternminal s of theorlingtortbaipecserivicatiangt besames pessiile toyoride eniclectioried. BRI EF
DESCRI PT.'(@'i ggoéﬂéﬁalg‘ig% Hx%n lﬁ{e?ona@tﬁi%gﬁ{ﬁ@tb' RVdﬁBﬁn[Eéat%ﬁ#l n%{ﬁ o‘f'tl?e"%l@eft ot

el ectroniC device Socket accor ing to an 8nbodi ment o e presenﬁ

i nvent i ondeviek @nd 2othacs bt icircuipbsgpect i ve view of a board formng a main
part of a socket. FIG 3 (a) is a schematic partial side sectional view of
a board form ng the mai n Pitr DEsERIPOOSOT T19r PRAGHINGH el ectronic device is
not attached, while (b) is a schematic partial side sectional view of a
boarsgl to mi ¢ @McRLBEHESHUCEVESKWS dn2lRibARIRce 5bRet 4ecbAlind @ 4nC) are
schemati c cross-sectional perspective views of bottom pl ates show ng

exanpl es of a aahedustitwé tHegyesent iDEFAIONED DESCRI PTI ON Bel ow, enbodi nents of
the present invention will be explained wwth reference to the drawi ngs. The
el ect ronidGd2 W schesat& ptrsgeaoe dicngoftacbdahkefoemingdi meimtpaatfoftalseckat.esent
invention is used to connect an integrated circuit package or other

el ect r oniGA8 V&) a WeHdmatic Phttiadikidé Yecbibnilendw 88k Bodrll d6rnEiN@ iRl Rain patt@€e bal | s,
pins, or lands) arranged in a predeterm ned pattern (for exanple, lattice

or zigzag) on SSRECtHAM) i@@ﬁf@éﬁéggnm&ﬁvi@szmtéﬁaqhﬁé Woia Giissuschgigatic pastiglor

exayple a_cir aid ORI LOoPSldf i \OhiL 5 OREKAL vicFRuyhticd T eason, the

socket enabl es an ectronic device to be atta in a detachabl e manner.

Furt her, IEIPI'yﬁ é%g[ﬁz@:aré ?cl{e&raﬂg growg-geohc%ito{ll%g)%gs'%ea?vle%%evgsso %r@tto%lcﬁlattg? ghnoi g |s for

el ectri cal I'hg ternm nars éctroni c device and” con a%ts of

the circuit bagasiplcCondusiductvérRipbers are arranged in the through holes.
Further, in this socket, to reduce the conductive resistance between the
termnals of the el ectroni c devpyerafsDibErPPiNacts of the circuit board,

the insides of the through holes are formed with conductive filnms to enable
el ectrical corBmdewi anbasfimeirte of the present invention will be explained with reference to

15 the drawings.

The electronic device socket according to the embodiment of the present invention
is used to connect an integrated circuit package or other electronic device with a plurality
of terminals (for example, solder balls, pins, or lands) arranged in a predetermined pattern
(for example, lattice or zigzag) on one main surface, for example, the bottom surface, to

20 for example a circuit board for verifying its operation. For this reason, the socket enables
an electronic device to be attached in a detachable manner. Further, this socket is formed
with through holes as contact terminals for electrically connecting terminals of the
electronic device and contacts of the circuit board. Conductive members are arranged in
the through holes. Further, in this socket, to reduce the conductive resistance between the

25 terminals of the electronic device and the contacts of the circuit board, the insides of the
through holes are formed with conductive films to enable electrical connection of the
conductive films of the contact terminals corresponding to the plurality of terminals
becoming the same potential simultancously.

FIG. 1 is a schematic perspective view of an electronic device socket 1 according

30 to an embodiment of the present invention. The socket 1 has a board 10, a bottom frame 2



conductive films of the contact termnals corresponding to the plurality of
termnals becom ng the sane potential sinultaneously. FIG 1 is a schematic
per spect iwe 20i08278f7 an el ectroni c devi ce socket 1 accor @CmgSt@Iamnses

enbodi ment of the present invention. The socket 1 has a board 10, a bottom
frame 2for holding the board 10, and a top frame 3 and a pusher 4 for

hol ding and fastening an el ectronic device on the board 10. The bottom

frane 2 ifer heJeingdhe besid 40 pindgitpe fremech andra matskeitd fog hplding and fpdeningatmat er i al

and has o) I gul ar outer shape. Further, an opening part
is forne a%BpLéﬁgggbggxa cgad?{léd?bottornfram&\ 2. Further, the board 10 is

attached t o t Hehcottoanfrate P axcﬁ)rméd frbﬁlta pipﬁm m@tmretectrﬁunjz hsulatihfe top frame
3 is also formed froma plasti éﬁﬁrlcally i nsul ati ng materi al
and has afﬂat%gg]s ¢iDARIBIRPrOEEE {ﬂc‘éiﬂg ali Qpte YeHictHBOPCRIRS PR M ng par t
is for ”E%ﬁhe& eﬁ‘%hé?é‘é?&& of fe ﬁo%n{ R8né b aFGrtiRer! ﬂh"e pbmsefotib Qﬂadﬁfed ?J‘th@ *b%ﬁ&rhon' c

device (not shown). The top frame 3 i's attached to the bottom frane in a
manner eﬁaﬁhung%huu@ﬁmmgpwn Fbﬂhmeﬁmnm@ﬁmMBBesam©ﬁnmﬁdﬁmheapbwmemnahmachlng

| ect t 1, if th f 3.
he pusherceriosny cpehe et s Bras et il BpehtiTi o Bas ARenehe
el ect roni gy deNingPattss RIrMCEe AP céhier dTARE BpkFhmd™ FRfindeRich ofiah ddk@ohfer ce

pushing down the top frane 3 is released, a spring or other biasing neans
causes t H@Vtcg mnqtrsawn)s Tl@ tﬂbﬁr@merii i ﬁ@a@pm tinedvptt@mtfrm\e 2 ) omgnRdrt h t hi s

the ® ushe &ha Hov rnetn? chaf ?etc b nFu atf ?}}111%1 eleccj%’| %}BQH&&@

pushes t he ﬁl surface ectronic evice

wher eby tthéhedoekétriQffithe dxp\ﬂa@lee 3 & puskaddvan, ttﬁ@d@ﬁ@ﬂﬁpﬁlzats ilNgHeaipisagt  bot t om
frame 2, the top frane 3, and the pusher 4 can be nade the varlous

conf i gur #tifeshan rﬂﬂeay@uthﬂwt%ﬁdmelépté@v? deiiec Welaced o8 Hradasd 1¢ oA B1si | ed
| Furth
expl anat i ?ﬂlf%rc'é%ﬁslﬁr?é HQTA T ggﬂffl%m%%%tcﬂ@as%%%ﬁpgﬁe gﬁhgbﬁ H%h‘te% urther,

t he socke ave; in a Ion to r 4, a QUIde
frame ancahgls dhmtgprfmmaae? tof roovchialthk m;varh eirettact rAohg wﬁiﬁ\thls,ethe pushel éver or

oth conponent f V|n the.to a 3, .but all of these are kno
theg\.xp Yats it ot ?férogm ﬂ[lwa BFG{“frh pusher &pushes dheiop SEHRee qié@? cels

pl aced onddaenRARN e 1O theHURE 1078 @zh&%ﬂif el e"l’éc%nf%fdew&@ id Bdd S YRt Rd or
testing the el ectronic device pushes the electronic device on the board 10

wher eby tlfe el ectronic device is held on the board 10. For this reason, the
Note that bottom frame 2, the top frame 3, and the pusher 4 can be made the
various configurations employed in known electronic device sockets, so a detailed
20 explanation of the bottom frame 2 and top frame 3 will be omitted. Further, the socket 1
may have, in addition to the top frame 3 and pusher 4, a guide frame and holding member
for holding the electronic device or a lever or other component for moving the top frame 3,
but all of these are known, so the explanations will be omitted.
Further, after an electronic device is placed on the board 10, sometimes a
25 manipulator of the test system for testing the electronic device pushes the electronic device
on the board 10 whereby the electronic device is held on the board 10. For this reason, the
socket 1 also need not have the holder comprised by the top frame 3 and pusher 4.
FIG. 2 is a schematic perspective view of a board 10. Further, FIG. 3(a) is a partial
side cross-sectional view of a board 10 at the time of a first state where an electronic
30 device is not attached to the socket 1, while FIG. 3(b) is a partial side cross-sectional view
of a board 10 at the time of a second state where an electronic device is attached to the

socket 1 and the terminals 20 of the electronic device and the contacts 31 of the circuit



socket 1 al so need not have the hol der conprised by the top frane 3 and
pusher 4. FIG 2 is a schematic perspective view of a board 10. Further,

FI G 3(a)wo0n/q@a39i al side cross-sectional view of a beaerdsi@oas2sehe tine
of a first state where an electronic device is not attached to the socket
1, while FIG 3(b) is a partial side cross-sectional view of a board 10 at
the time of a second state where an electronic device is attached to the

socket 1 beagd i%@rete@rctrﬁcab\y sogeisel. The beard deinygng thedevke @arhelse edledont acts 3 1
of the ci f rymng the
socket par%ﬂ{({e{?so c %hgﬁ glb:8 Lo l%tgggggﬁg%%%%gq% y&ﬁlg?&kﬁd bg Y02 and a
top pl at a:ldcﬁ:%’caﬂrmsnlanoﬁ ataned]. bf}?heaa penlt@crhery hsraﬂabnmed ot 1ngmtmﬁh&)rldhag or These

pl ates nmay be fabricate i njecti | di ng anot her known et hod.

Al t er nat i%ﬁv‘ Iﬂ?‘ﬁ’é%’éle gt éﬁteegﬁvalws Bl FCHB0F ﬁém@e WS HRASaNEt hod as
the gret hqg.bd 55311% 'n?e@ﬁdd%? fbridaf6n BF ih@g)?iﬂ%eg' c'ir‘éh'i!t Bonaarme blﬂﬂ@m?h £ 9gp pl at e

102 and the top plate 103 are connect bolt and nut nechanism a
| at ch nechdthstop pdnte o0 here conmdcatol by clooihatk nut gnenkarben.sa l(awbtrnes:lh@msn)l orFur t her,

the bottom surface 102a.of th to | at 02 f s the CI it. poard 30
hhonthe RS e R mbbers i aPePr S e then g TR SReSh ift onboa’ < e
top surf Hottomiate Qf)z trhes HRRiRLALBard 3D Wingaske tdikeel %Qifttﬁélfé'd% %Vdn‘éﬁltvme n the
electronic device is attached to the socket 1. As shown in FIG 2, FIG

3(a), andorrds Omtll@)othetrﬂil@ncbéhq omspifagcel 0B@ 2f talwdmo olatpl Gt facesoBe alﬁ@trcmi@vu ded

pluralities u e t hrough the board 10 in the
verpocal dal\]lrcgc |68%h ethon% deV?Cel?attJfaC%F&)f %Céﬁem These through hol es 105

are arranged tAs goknasFo0d, Gt B@) ta@ﬂmlﬂaz@),aﬁe bdtonepREd 102nind teeplace to be
attached to the socket 1, for exanp E)redet ermned intervals in the

two per pehfdiauiprgrided pitharwisfitier Qfébltqughéolieﬁ Papasivg thiough HhedgaphiQ Brithe The
tch of ;
0 5 . ercieeh Bl (6%ofigioh ¥, GO IR nedsApoBRIBLE 1 0Lu® Mihet B2 21 o

a first parispbddao pirecwnndﬁds af th'[eMfctromrdepﬂcat(ebél.ﬁﬂichﬂﬁtoctbeSDCﬂIgt I,doit he bottom
sur{ ce 102a,  a secg nd . 105 h ng(:d C%}fﬁl’g wth 4he first part,
and'an wFéF“inﬁl?datﬁ%iF fopvalint $ FizeRtal FLeCEAgi ng i n an
ext ensi ona@ict 8£3iLO1Y &Eteltn@eThslbgagafﬂﬁehﬁo&gﬁl&&dlwﬁ%wag forexdrhpist part

105a and second part 105c. The inside diameter at the first part 105a near
t he bot t dhd operl.eigmird 0.80hn, kig. t hr ough hoI e 105 (that is, the opening facing

the ciroul t board) s, 9481 LS oA S5, LR\ AN 1AL HESEF0A0 par

105c formng t
provided at the lower plate 102 and opening to the bottom surface 102a, a second part

20 105¢ arranged coaxially with the first part, and an inclined part 105b with an inside
diameter gradually changing in an extension direction of the through hole 105 and
connecting the first part 105a and second part 105¢. The inside diameter at the first part
105a near the bottom opening 111 of the through hole 105 (that is, the opening facing the
circuit board) is smaller than the inside diameter at the second part 105¢ forming the

25 center part of the through hole 105. At the top plate 103, the through hole 105 is provided
with a third part 105d having an inside diameter approximately the same as the second part
105¢. Further, a fourth part 105¢ connected with the third part 105d and with a smaller
inside diameter than the third part 105d opens at the top surface 103a as a top surface
opening 112 of the top plate 103a.

30 At the inside surface of each through hole 105, a conductive film 106 comprised
of, for example, copper, gold, or another conductive metal is formed. The conductive film

106 can be deposited on the inner surface of the plate by for example electroless plating.



center part of the through hole 105. At the top plate 103, the through hole
105 is provided with a third part 105d havi ng an inside di aneter

appr oxi newel2giessgane as the second part 105c. Furt her pca/udseamnmspart 105e
connected with the third part 105d and with a snaller inside dianmeter than
the third part 105d opens at the top surface 103a as a top surface opening
112 of the top plate 103a . At the inside surface of each through hole 105,
a conductANeangtiveh, 2oeeteldaber gkl sleevamay bk Bppites ingide erthroysh foled05 dnot her

conduct i v, gL doﬁdﬁc%g‘?‘?m 15@%1?81%%‘1‘&%#9’&111{&&1 &to&e%éﬂd&ﬁvgﬁﬂﬂﬁbé d on the

i nner surface o te by for e
pl ati ng. Alot pravaded\aeth, mﬁdemtrﬁalcesf@ﬂ the drlrdrmrrtalosalaeé\f@rtmparbmﬂenmmaad [ nsi de

t he through hol e 5to pr vide the conductive film106. |In the pre
embodi merfond %q%@eé@wd&étm 19 1?%2%@65 at ef-nstﬂeo@wfa tth@ctﬁggipﬁ%tilagd %fo faces

of the thhgh PQHE thS"cO 5ﬂ1eac'ilﬁ 10B4'bf ﬂﬁe Eéﬁducih@é film @96 att fag bBQ&H ‘éﬁltféééel szh bin 106

may al so be provided at the inside surfaces of the third part 105d and
f ourt h pah¢ bdtbse plaTénhOZewd bt@esitiohed lhle;ubsmdwd:hynkmsafmd piatﬂd)a@ thd: bcnttmn bott om

surface 10 otto 102 ¢ 0Si | bst ally the
same pl ar‘?é“%g%e { E{W‘feé’ﬁ’i ﬁf?ﬁl@é@%mefa@%%wg {i ﬁ&” %E“Pkf erably
arranged If()lsrthahﬁt'he%{t&h@uﬁf&reoll@)g@ Wﬂeﬁ tﬂ@'s‘_bck&alnlstah@cﬁé@tté {H@&ﬂéﬁlft%@fd%@za Wen
the socket 1 is attached to the circuit board 30, the bottom surface 102a

of the bdhe berqn ayréacedR2eohthadpdomiptate 193 eardacss the lyer federad e citswitrteaB0 or a
S! ! %ﬂ gaﬁ) ollrS sgli]%fltnea% ig) ?ot Wpéﬁ% %We%n t?l?t‘tgoct)tm P urf a% ?Oﬂ‘ % tﬁg 9 rtfaQ:g 0§H}efc?r%ﬁlt0f the
board 3§ & powder ends up i

circult aVI ng con

bet ween tHeard3d. tlcf@bwhaﬂewﬂx@%oaaabtivﬁtgz e€d. re@lds tip b@@fpdsea(het\izd%ﬁ thobsttoet pMee fil m
106 and a contact 3 1 on the circuit board 30 are liable to short-circuit.
In this cd3andithe ¢ipaitdbrardiiPs thegondpdive Shaidpiand arcppiactifeonthe chguit beagd part

105a i s m{mm@% ARAVEGrdhie 1 ﬁﬁh&&’ S&'fﬁ Al 1%E BP&e%ﬁlﬁﬁthﬁggoé? gt he

ri sk of circuiting canh be reduce e ins each

t hrough HabtepatOB)5ads pwitionsprbong theBottam sedadef shecmniducplated 02pthalrisk f housed.
The 0| I aszgrl ng 107 is ? ovided with an upper part 107a accommodated in the
sec -rERitgE g e rod t 105d of the through hole 105 and a | ower

part 107b conngeined af detifGdPREER ﬂfi‘éﬂi h]{Q)Té‘lOSTQ%oH@Bﬁﬁg P& forth@d By has a
conpressible elasticity in the axial d| rection, that is, the extension

di r ect i orcopfludtive rmdt\al@mmushdml ®ha o8| spFet19@ris profeled p\p‘élranpaxpter @70 has an
SRR LR AR X A L L
lower part 107b connected to the upper part 107a. The upper part 107a has a compressible
20 elasticity in the axial direction, that is, the extension direction of the through hole 105.
Further, the upper part 107a has an outside diameter substantially the same or smaller than
the inside diameter of the second part 105¢ of the through hole 105 having the conductive
film 106. The lower part 107b is formed continuing from the upper part 107a. At the
lower part 107D, the spring is wound denser than the upper part 107a. Further, the outside
25 diameter of the lower part 107b is smaller than upper part 107a and is substantially the
same as or smaller than the inside diameter of the first part 105a of the through hole 105.
Therefore, the diameter of the upper part 107a of the coil spring 107 (that is, the part
positioned in the second part 105¢ of the through hole 105) is larger than the inside
diameter of the first part 105a of the through hole 105. For this reason, at the board 10,
30 the coil spring 107 can be prevented from detaching from the through hole 105.
Furthermore, the length of the upper part 107 of the coil spring 107 has a length
approximately the same as the sum of the second part 105¢ and third part 105d of the



film106. The | ower part 107b is formed continuing fromthe upper part
107a. At the lower part 107b, the spring is wound denser than the upper
part 107avORorwd2e397 t he outsi de dianmeter of the | ower paco/usemb/ossesnal | er
t han upper part 107a and is substantially the same as or snmaller than the
inside dianmeter of the first part 105a of the through hole 105. Therefore,
the diameter of the upper part 107a of the coil spring 107 (that is, the

part posithfogglgolen 06 h&nstbe ethgr pand: thederstypf thedowermetigih7hef rexe8)sprisg | ar ger
h he jASi j f i f 105.
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For this re € colr sprin can revefted from
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part 107 of the coil spring 107 has_a ] ength approxi mately the sane as the
sum of tﬂélﬁmtt@a}?fq%gﬁo‘éﬁuh({?ﬁ% WY theosakr i h‘é%qfrﬁ%taﬁgqlaeﬁwgt 105. On
the ot her,hanth N eHdbihe E&?sﬂrf?i‘%ar()ﬂ\}@ﬁttact%@[?ebcoﬂ{ac% Deof@klirsRf b&gy 107 i's
| onger than the first part 105a of the through hole 105. Therefore, the

coi | spri3gvi@byi ihsseal¢atdealiytcontdveedt Hiuothgh thedbter EQ8aistd phsgautd8as mid s | ower
part 107b fromthe opening.111 of the bottom of the through hole 105. Wen
Phe. sooketd biraed]f BBRah ik e o b e giFtoact 2 bt fom end of ine.
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is electrically connected. Further, the |ater explained plunger 108 is in a
stat e bi dbeeoibspringel 0das in the fiicn gtatedFtaterwhdie no govaptestive baed ismeestved).ithe i nes.
Furthermore.. the | 1 Lt 107b _of .the ceil rin | S nf i, gt so
et whert g SEfe A 1 Bl Pk o3P R, & Iyt BRR R 8F

conpr essithecdiDspiing 197! 86 etoseddctiohhlearedy fth o borgluttivagatio forbdeg bypkd agl cont act
each other. For_this reason, at the |ower part 107b of the coil Sfl‘i ng 107,
the crossbaagd oA condagiveriilim 06ckssammes bipadgascihe somdigting rashEnget thepri ng

107 and ¢ i f C Eg% S0 J I, Stance
of the cocﬁﬁ%%égtgadtahwg%% Cg&%re ucé’%g ur'tru Flté‘?e,paytﬂﬂglagﬁﬁ %&ﬁéid\ég)t E)Ig(? may be
f or med naioilishaee, Butcosttaight alppe shbdtaraialy paragibl toshapecsidnsdiesotioabf thepail al | el

to e extensi irection of the cojl. spring. 107. For this reason, even if
a h§ h erBE}H%ﬁ&; g?rgtﬁwe%gn,aﬁaﬁw 1@% ffteﬂ‘éenéVg’(,gPPIdﬁ?Elakfé\}P & elgqironie nossi bl e

to suppr eRgick e iAot ublcad SEpREssitRIsChABER @FlinddtaficP@ this paft. TREHERENT
enbodi ment, by changi ng the outside dianmeter and w nding pitch of one

spring, amhpdpeentpar chahging thaehtsid¢ damctqpand wigiihe piteh dfameepringen uphérs
reason,

oy E I PR N K N
Spring mayasbe nfditek 8 RV eS Godt BRta smaller number of parts.

20 As another embodiment, the lower part of the coil spring may be configured so that
the adjoining turns of the spring do not contact each other in the free state and configured
so that when an electronic device is placed on the socket 1 and the coil spring is
compressed, that is, in the second state, the adjoining turns of the spring at the lower part
contact each other. When the coil spring is formed so that the adjoining turns of the spring

25 at the lower part of the coil spring contact each other in advance, a conductive path is
formed substantially parallel to the extension direction of the coil spring regardless of the
degree of compression of the coil spring, so it is possible to more reliably shorten the
conductive path.

On the other hand, in the second part 105¢ of the through hole 105, the coil spring

30 107 is sparsely wound, so the coil spring 107 has elasticity along the longitudinal direction

of the through hole 105.



the adjoining turns of the spring do not contact each other in the free
state and configured so that when an el ectronic device is placed on the
socket 1 woaotoe7396i | spring is conpressed, that is, |inPChAISS@onmB6St at e,
the adjoining turns of the spring at the | ower part contact each other.
When the coil spring is formed so that the adjoining turns of the spring at
the I ower part of the coil spring contact each other in advance, a
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spring 107 is rsel un so .t he coil ring 107 has elasticity al ong
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menber may al so be fornied exanpl e, is al so
possi bl e sl@wve nsmetal todd Fomfhler sipari thg ®opwintl lof thof hetmesitevo vt medeé raztl ame ey deor

spring constan series e t. ol e 105.  Fuyr t hese coil
b1 ngs MRPREE i thatness mirLof i OBt VB ERet] 0d SAREIDE L he
coi | sprifghs@Yold:atpRe itGO PRNsIIERD Ghpldy MRUALhSd SEMECHAhICARY Bhodeffd thédr t her,
near the top end of the netal sleeve or netal rod, this may be connected

vvl t h t he qmlpfemeii@adtof béndingthemi by asmndngtlwdées@mvﬁurtk@trh@r@, thagipperepatiorinect i ng
d, e | e of _nmech |caII
engagl ng E 8%12%%%%&1&1]9’%6&% ?as hl%e??‘ﬁ’lﬁg%o zliwt(l:\blﬁ'du eu\Pger rtggo ive. Y

Fur t her mayxempiehtayippebmpasdd &Tanteiratoemlhasmg lcagduwedy Qﬂﬁ| ayr dpeingRo@bAsdd C
menber havi ng conduct|V|ty The upper part, for exanple, nmay be conprised

of an el #frcke u%@ﬁﬁ@@f@éﬁdﬂ@tﬁspmﬂgjcoraﬁe%ﬁlb ¢ gpthe ﬁgtee@%mr%@n&f the

conducti I pl ate spring conpressible in the extension direction
of the tﬁﬁ%ﬁghﬁﬁ%ﬁQST%% etc. Further, each through hole 105 accommopdat es

an el ongat ed mumhshapcﬁdthpdugh@ete m&ctmnmedatésr antlangaoaiipia tshaped pbirgker f or
electrically. c ctl termn of the electronic deV| nd the coil
spr ﬁ]g 1 PSafﬂ ARG duatie mei%éor AscturrdluronpeoEnga tepHya o legiontc

el ect ron'cfcvﬁ%‘éh&@ne‘ o%ll%bﬁﬁg ﬁ'@’ﬂaﬁ@c&nﬁﬁc%@ﬂﬁf 1(% A@ﬁlowﬂﬁnm leo ), &l aR! unger
108 sticks out fromthe opening of the top of the through holé 105 so as to

reliably datpacstdeyvive ig Gtanhﬂiaﬂo tROsazkett héhatopcnd ohtashgdwigee 1 0&xtickkheutot her
hand, t hef t[ﬁeoonﬂelenrlll% fthet tgg OP![h%qgl%lﬁg&gglei 195 s0 as to reliably contact the terminal
20 of the electronic device. On the other hand, the bottom end of the plunger 108 is
20 inserted into the inside of the coil spring 107. Further, at the approximate center of the
plunger 108 in the longitudinal direction, a flange 118 with a diameter larger than the
other parts of the plunger is formed. A bottom end 118a of the flange 118 is engaged with
a top end of the coil spring 107. For this reason, when an electronic device is attached to
the socket 1 and the terminals of the electronic devices push the plungers 108 down, the
25 plungers 108 move downward and the plungers 108 compress the coil springs 107 along
the longitudinal direction of the through holes 105. Due to this, the plungers 108 and the
coil springs 107 reliably contact each other and poor connection of the plungers 108 and
coil springs 107 is prevented. Further, the contact areas of the plungers 108 and coil
springs 107 and the conductive films 106 increase, so the resistance of the conductive

30 paths from the plungers 108 and coil springs 107 through the conductive films 106 can be

reduced.



inserted into the inside of the coil spring 107. Further, at the

approxi mate center of the plunger 108 in the longitudinal direction, a

fl ange 1Mownton2z59di anet er | arger than the other parts @CTiuseooplosasger is
formed. A bottomend 118a of the flange 118 is engaged with a top end of
the coil spring 107. For this reason, when an electronic device is attached
to the socket 1 and the termnals of the electronic devices EUSh t he

pl ungers 108 dweip that the lpngih gbeashhErzep @8 Woviefarbly dosignedheo Hiruengardienog
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107 through the CTonductive 1l ns can be reduced. Note that the l'ength of

each pl ungeossii8to meypmeflertamitoyn adsif gimeplusger tlA8 froeviesingwrght ftehpthimger 108

is positipned at the bottomend _of the range o enent (that is, the
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part 105c). By designing the | ength of "the plugger 108 in this way, when an
t

el ect r oniconyelsithesragschevaetterirt ¢iche edibspsekldl. 1t the plingepSsioptaststtbe pr event
t he, bottom end of ~t he. plu r 108 f.rom bei caught. at hi i anet er
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contacts the sparsely wound part of the coil spring 107. |If the plunger 108
cont act s When thiselpsticispenghagk &ofes il laiggr tha seapbetypen Beicpil spingntP 71999, the he coi |

spring 1 | i i ’ : 108
6 be-puataireb iRk S e T mar b BB O S MEF LOEHRRE L RERNERE
force is ibHalge fo bhebstvaated bdhevegilitylod tiooddnsa pmiongd peT ofithd coliapphgih@er 108
bec s l.arger and the novenent of the plunger 108 in.the vertic
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20 Furthermore, the densely wound part of the coil spring 107 is preferably short.
Preferably, the upper part 107a of the coil spring 107 is substantially comprised of only
the sparsely wound part. In the disclosed socket, warping of the electronic device or
variation in size of the terminals 20 causes variation in the positions of the terminals 20 in
the height direction. To enable reliable electrical connection between the terminals 20 and
25 contacts 31 of the circuit board 30 at this time, preferably the amounts of movement of the
plungers 108 in the vertical directions are as large as possible. The shorter the densely
wound parts of the coil springs 107, the longer the dimension of the sparsely wound part
of the coil spring 107 giving the elasticity in the longitudinal direction. For this reason,
when the heights of the sockets 1 are the same, the shorter the densely wound parts of the
30 coil springs 107, the greater the amounts of movement of the plungers 108 can be made.
Furthermore, if it is possible to increase the amounts of movement of the plungers 108, the

spring constants of the sparsely wound parts can be reduced. For this reason, even if the



in the vertical direction. Furthernore, the densely wound part of the coi
spring 107 is preferably short. Preferably, the upper part 107a of the coi
spring 1Oowoietsb®ranti ally conprised of only the sparsecCy/useamasysast. | n

t he di scl osed socket, warping of the electronic device or variation in size
of the term nals 20 causes variation in the positions of the termnals 20
in the height direction. To enable reliable electrical connection between
the ter nminealtionm thaheightdierstignsaf the termimals 20dlong yéetitregonsnf thigugh hplge,
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the coi |l wpomeagsndlRY and fteblk oogect stdtes cn e pbtabredof t he sparsely wound part
of the coil spring 107 giving the elasticity in the |ongitudinal direction.
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defi nes tthecdiDgprivigd 00fcah be nfadogey Rhgtov EsEdMan®ic, tielchitt g e 18Q8: pathe | engt h
of the upper part 108a of the plunger positioned at the upper side fromthe

f1ange 1198bmayrhe sybsimytally dbgisaaa ariangsy they thhlengBof g yrpeeraddesasi de of the
board 10 i t ' i : the | : the |
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part 108 r positione ower romt ange 118
and i nserttetinalrtOcortbeediug péthepail tspy &0 Dfestiltsain ¢ibdiing thp plungerlfdomalaniobg nmade

any | engths. For. exanple, the | th of.the | ower part 108h may .
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deviation fromthe termnal 20 or behding of the coil spring 107 results in

tilting tdeepptadngér thtrormunhel degragonari thedop et dighe pfungérel 08Hrau ¢ie deoice 105.
ol ungor 1550 e gl Ty Bisenital SR bR s Wb Hon g 0r e®
through hole 105 becomes substantially the same or more. For this reason, the bottom end
20 part of the plunger 108 and coil spring 107 and the coil spring 107 near the bottom end
part and conductive film 106 can be brought into contact more reliably. Note that the
“bottom end part” is understood as a term not limited to only the front end of the plunger
and including the vicinity of the front end adjoining the front end.
On the other hand, the length of the lower part 108b may be shorter than the length
25 of the upper part 108a. The shorter the length of the lower part 108b of the plunger 108,
the greater the allowance with respect to positional deviation of the terminal of the
electronic device. When the terminal 20 is arranged offset from the center of the through
hole 105, to make the plunger 108 and the terminal 20 contact each other, the plunger 108
has to be tilted corresponding to the positional deviation of the terminal 20 from the center
30 of the through hole 105. This is because the shorter the length of the lower part 108b, the

larger the inclination of the plunger 108 from the long axis direction of the through hole
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conpared with the anount of deviation of the top end of the plunger 108

fromthe center of the through hole 105, the anount of deviation of the

bot t om ermiOf2otm2tdse center of the through hol e 105 becomes/tsadwonssss al |y

the same or nore. For this reason, the bottomend part of the plunger 108

and coil spring 107 and the coil spring 107 near the bottomend part and

conductive film 106 can be brought into contact nore reli ablﬁl ~Note that
)
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a1 555 becanih fe Ealiyic o drddgery ihhiehar g s Salodiin 195 ;Igiqréxa@p and
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conductive filnms 106 provided he plurality of through 105

cor r esporthé plyralioy Dﬁgmpnallteaﬂnutajﬁ th‘e Ctoedlmtlrva Ipgthk avémughish thelsigmabous| y t he same
ESE ? SH S‘:tg?l]é %{[g:; el&ct o Og?fgl? dCeOVIlld%(eltl\s: ayers lf)&ﬁgggg g th‘Otl.lIr‘}g pioggﬁiigesoolft 1st he
possible to give resistance to the effect of outside noise. Further, the conductive layer 109
20 may be formed between the top plate 103 and bottom plate 102 or at the top surface of the
top plate 103. However, by providing the conductive layer 109 at the inside of the bottom
plate 102, it is possible to prevent the conductive foreign matter mixed in during the
assembly step of the socket etc. from contacting the conductive layer 109. For this
reason, it is possible to prevent the occurrence of the problem of short-circuiting between
25 terminals of the electronic device outputting different signals due to contact of foreign
matter. The conductive layer 109 may be deposited at the surface or inside of the bottom
plate 102 by electroless plating or another method. Copper foil or other metal foil may
also be bonded to the surface or inside of the bottom plate 102 as a conductive layer 109.
FIGS. 4(a) to (c) are schematic cross-sectional perspective views of the bottom
30 plate 102 cut horizontally for showing examples of the conductive layer 109. In the

example shown in FIG. 4(a), the conductive layer 109 electrically connects the conductive

films provided in the through holes 105 arranged at the outermost periphery.
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at the socket 1 as well, by electrically connecting the contact term nals
corresponding to the plurality of ground termnals, the conductive paths
over whi cNOthw/eiggnal s are transmtted are surrounded bycCtarsdwwoinsases | ayers
109 having a ground potential, so it is possible to give resistance to the
effect of outside noise. Further, the conductive |ayer 109 nmay be forned

between the top plate 103 and botton1 | ate 102 or at the tqg surface of the
top plate 103.Fusbgevithe ssympleappun iy iGe(bbiyuentvaivedper 190dericelbe insi de

of the bo ﬁé@tféogltdﬁctm%l s&ar&xﬁ%ﬁ%ﬁeﬁ ptﬁ%rgh{y QIE Qﬁ‘ho EPF%C@{BC’ td Atfan g@ ei gn

matter mixe urin ass he“soc ron1c acting
t he condunﬂkM&nkayéﬂwlﬁgmlRbr this reason, is possible to prevent the

occurrence of t probl em of short-circuiting between termnals. of the
el ectronic deJﬁﬁgﬁgﬂﬂﬁdPn%hﬁwHi ¢ ghoaphy indil nﬁ?%tﬁﬁ@“pﬁmgﬁﬂﬁﬁﬁﬁoéﬁsforeign

matter. e GPRGUR: 'cM@urh%Yé‘%ﬁlafLQQe %Yac@@oﬂﬁ@@éﬂtérﬁ?la@é l(ﬁ1 FLRtHeE, %Sﬁdlf&'hvb nsi de

of the bottom plate 102 by el ectrol ess plating of another net'hod. Copper
foil or 0%h3ﬂl@eﬂaﬂwﬁ©dh1mawoabmqﬂbe1bbndﬂdxnaﬂbh@nsunﬂ&u@nduannéﬂmm of the

o s o D Db gmads R o R T oS B b et e spratiads 65tE Gechbc one ol v

f or show RgicexarmtasoRly hhenLOadaat by@ntiaY¥e Eerﬂqﬂ%ls dalllcd h@eBxaAmBER shown in
FIG 4(a), the conductive |ayer 109 electrically connects the conductive

filnms pr dormaestiuptrior the purrose ghh¢ad Hissipato® efrthaplgettome deies angtthe persluctive
per i(P her a Felljr rlF)Pe’When €O f %urg()f %m?ﬁsew%lg%} | (ionauctw%laycf(%gb {:cltn ffm?t Lig%t allsvae | ayer

109 el ect 1 connec conduct | rovi

t hr ough h&htel&dihﬁﬁfxpitﬁ ah@24h ALFAETHEEneY di'sklpaté et Ievat piodhidral Hy(lﬁé éled.t@omc
Furthernnre in the exanple shown in FIG 4(c), the conductive layer 109 is
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el ectrical y connect the conductive the through hol es
105 correﬁnqmdnggﬁba1fhﬁu@ﬁnmmnahmc0®uhheumM&tbfﬁmmoddmwm@$osmhmE@aneousIy
hav gg (gne otentlg of termnals called "thermal bores"” forned just
for PhyEEP4ien{RfshaVaki pation of the el ectronic device and the

Conduct lve | aWext ]tﬁgpro\é\@@tﬁe @&Qfsh%l{ﬁ@glsblesédmleccuwﬁ% ddvite SG%@T% hl\é§su|r@yer 109
can function also as a heat radiating path and can nore efficiently

d|55|patemﬁhwﬁheaubpm@duﬂédebmamhé el ectroni c device through the socket 1.
e Sonduet | v U109, SRRTEN A KNS, 0L £ UM AT 5, T 000
or another known technique. At this time, the socket 1 is fixed in the state where the

20 contacts 31 of the circuit board 30 and the through holes 105 of the socket 1 are aligned
with each another. As shown in FIG. 3(b), the bottom surface 102a of the board 10 is
arranged on the circuit board 30 in the state in contact with the surface of the circuit board
30 or through a slight gap. The bottom ends of the coil springs 107 are made to abut
against the contacts 31 of the circuit board 30, so the coil springs 107 move upward in the

25 figure (upper surface side of the board 30) and gaps occur between the inclined parts 105b
of the through holes 105 and the coil springs 107 (first state).

Next, the electronic device is arranged on the board 10 so that the terminals 20 of
the electronic device and the through holes 105 match in position. Further, due to the
pusher 4 of the socket 1, the electronic device is biased toward the board 10 (second state).

30 At this time, each coil spring 107 is compressed, the plunger 108 tilts from the
longitudinal direction of the through hole 105 or the coil spring 107 bends and the bottom

end part of the plunger 108 contacts the inner circumferential side of the coil spring 107.
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di ssipating effect if brought into contact with a nenber of the socket 1
responsi bl e for heat dissipation (not shown). Next, the procedure for using
t he di sclweediodl2ewrr oni ¢ devi ce socket 1 to neasure an eCaaiSe@m9ios2sdevi ce
wi |l be explained. First, the disclosed electronic device socket 1 is fixed
to the circuit board by screws or another known technique. At this tine,
the socket 1 is fixed in the state where the contacts 3 1 of the circuit

board 30 Farither, meartthe purg hais| the battmn grd pareokige phmger HBand|thgeribisniingH 0dach

anot her . b . E . ) I 2a Of rd 10 is
arranged ‘?ﬁta? %‘é@ ioﬁ%&itb%%géﬁ@&b?ﬁoﬁﬁé& g{@a{% dﬁﬁ&goﬁg\h?la@tﬁ v]\? ‘{eﬂ[gtt g’aas urface
of the cidoadudtivb@athds 8ined niihinoiugl the khithRif tigegpring ipert b ticamilapesg 007 t he

coil springs 107 are de to abut against the contacts 3,1 of the circuit
boar d 3o,W@6h9W%§PWg2&iPP%§ngsf?C%%e&m&ﬂwg cppomicad part elPier surface
si des of  tfye, R aPiondNdidaRm RRCUR tRSLIREN SR ciNEpdDEToRAEL whd@BR Of the
t hrough holes 105 and the coil springs 107 (first state). Next, the

el ect r oniwreetdutseadressdhng mnged thmcdiheringd 0a@ fibin the bbham endeattef thepdlmee20 of
the el ectrgni ¢.device and the through hale 0 tch in position., Further,
due to ¢ hegadiamed gt fies kot p Vg ody Penml TeoRcBn SRR over d
t he boar dhol Bolvs&e Spitdl @F theAlppbipadt 1078 tIRADN s‘tfoﬁhé 16Pthd genkafiohDf
conpressed, the plunger 108 til tps fromthe | ongitudinal direction of the

t hr ough Hoductangs cart be sippeesbdd andrthqrgrogoechentd greard thagonduetiverpatreinpar t  of

t he, pl unger 10 tac he inner .cir e, jjal side of the coil spring
107¥(Eurt%gcrr,easr?ggr&)pﬁeco%g?%twvm%trhecgflﬁenbao%fgt%)en’slhgﬂéﬁpart of the plunger 108 and
the coil spri MurthOr] titolohAEpare a@TH Etthetoil §gtmgcolis sl9s tingd ddddevaantidai et he
conductive fi|m 106, Due to this, a conductive path is formed m nim zing

t he | engt¥teapioparcetinn efghpireuebtholt 0% sp thedpwemprt H7bwhiocentagtsitbait f 1 ows
h h, ieal Ly ' f 108
throug c%ﬂ&luc%lvgﬁtlﬂr# 1@@ é)l-ry\ilﬁ&{lﬂ%é ﬁﬁg%&&‘?oﬁ%f fgécgh?@%h%[ep (IBS 'J#H%?ef@ﬂg?%%er

and conductive is case, a con pat orne ere
t he cur r entreotufleviag fiess thicipdurtgar N thfoughehcapder pat il Ofp dfGHe Esibspringel OGadt om

706! For BraniueRus B Lo el casbeitiont fowonistge £he 1OAPr s 1 he

upper pargd Qe @fsabbeheGRilined PaitN958 87 thel?@ pRANSHRLLREr St | BUFHRNGH! can be
suppressed and the cross-sectional area of the conductive path can be

i ncr easedspeng 10heAt thedoreer neet Wabhascanplaeedrbdec, tithie pessdrle esformFuurigat , t he
| over parl}athlggltl)g 81fe lglbgeax(%so éiilrec%i%{’l Io?gle]ﬂ%%u:gl? h81'e31‘65.t &I‘ll Eh(lesdwaslﬁ qge“@oal{[dugtgv%m the

film 106 is electrically connected with the lower part 107b of the coil spring 107, so the

20 socket 1 according to an embodiment of the present invention can run the signals to the
circuit board 30 by a short conductive path without causing inductance at the connecting
part of the socket 1 and circuit board 30.

Further, the coil spring 107 is compressed, so the elastic springback force causes

the contact part of the plunger 108 and electronic device to be reliably electrically
25 connected to the contact 31 of the circuit board 30 and the lower part 107b of the coil
spring 107.

In this state, the desired test signals are applied to the electronic device through the
circuit board 30 and socket 1 and the output from the electronic device is measured
through the socket 1 and circuit board 30.

30 After the measurement of the electronic device ends, the top frame 3 is pushed
down to release the pushing force from the pusher 4 so the electronic device can be taken

out from the socket 1 (first state).
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extension direction of the through hole 105, so the lower part 107b al so
contacts the conductive film 106 provided at the first part 105a of the

t hrough wDeowaB759Ther ef ore, the current flow ng from tR€eTAISANYHF28808

t hrough the upper part 107a of the coil spring 107 to the conductive film
106 can be directly conducted fromthe conductive film 106 provided at the

part 105a or the inclined part 105b of the first part to the | ower part
107b of the coli cxphingdpbeyy. thagleetreni¢ divaee sogket acgrgingde thexgmbwidieent&bove, it

i S possi . i i i f the
thr ough 1y Bt SR BpEHERERn kD BLATE dORSIdRPHr Bl En LIS TRRL 1)
connect edcontachtetrhmalsane FupautredéIplaets bdsades ohd tuaprafmg ddispriags édmeingacket 1
according, to an enbodi nent of the present |nyvention can run the signals to
the ci rcdhs clgdiraemaepy For @wdﬁ%soeofﬁwiw%w&meﬁp@% ERabecs PR ANt ance
at thie CORRRYHAENRAL ferRinals tHROQK& ontc @SLCnH M LonPRA & 0cirfl BART 1o t he
coil spring 107 Is conpressed, so the elastic springback force causes the
cont act pmrshouéncdhred phaesethe 208@nde ef iedtatame ¢o Hewippecssal. Bairthet, ibgbl y

el ectrically.connected to . the contact 3 f the circuit board 30 and the
Cover | pariectiitoarer i eGht CSheRt i ohe s i S tgid e

si gnal s aggniafRbf 8d dtbhie delRehhdR) SinddMhERiskythowahe phiented] N1l t board 30
and socket 1 and the output fromthe electronic device is nmeasured through
t he sockewonduciivd peths otfhe skavalsdr@o theAtmeinals pé theedestrovivalsvicofto thiyecontaest r oni ¢
device en he.top frane i > wn.to.,rel ease th ushing.force

fr o & no 0ot S 8B Y @8 dude, T HCHRRUT e o F R B S T S B ke
1 (first th¢ adRuche R¥ipladédIadwadoNie terinivel £b e Eletirenicl@siceasiabk ednt@geor di ng
to the enbodi nent of the present invention forns conductive filns at the

i nsi des off th¢isugfbortt es forned as contact terninals and runs current to

pl aces besi de i i i I iC
menbers. For ?ﬁ%§%¥%g%gﬁ?%%%#g§gﬁ§é%P@ﬂ?%l egﬁgémgggfgﬁogﬁgﬁﬁeggﬁhe

conduct i waamatchthelpetsseeinvéthentreaybaaglpticdfo 4 heked reaimmgiaa ctbewrboie dandet he
contacts of the.gircuit board to be shortened and enabl es the occurrence of
i nd tandg“i%ﬂﬁgi?ﬁﬁbressed. Further, by electrical connection of the
conductive filpBmef dh&amPH dfetbdaf] 10 RRbIpFSEd SSPBP P16 Parld otlof] phfaal s of
the el ectronic device having S|nultaneousPy the sane potential, the

conduct i vid2pbutike bdard he nziyghml s dompmsedef theaerpir medre plfest idtesiagivtlyothiec devi ce

to the Cqﬂﬁﬁf

fOS may also be comprised of a single plate. In this case, it is also possible to form
in the plate through holes comprised of first parts having inside diameters substantially the

20 same as or larger than the outside diameters of the lower parts of the coil springs and
second parts having inside diameters larger than this. Further, it is also possible to insert
into the through holes donut-shaped members having inside diameters larger than the
outside diameters of the top parts of the plungers and outside diameters substantially the
same as the second parts of the through holes to prevent detachment of the plungers from

25 the board 10.

In the above way, a person skilled in the art can make various changes in

accordance with the mode of working within the scope of the present invention.
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of the circuit board were enlarged. For this reason, the electronic device
socket can reduce the conductive resistance between the termnals of the
el ect r oniwodew/eesdand t he contacts of the circuit boar dPCHatSeomiostses he
present invention is not limted to the above enbodi nent. For exanple, the
present invention nmay be applied to a socket nounting an el ectronic device
on a circuit board. Further, for exanple, the board 10 is conprised of a
top pl at golsand bottom pl ate 102, but the board 10 may al so be conpri sed
of three or nore plates. Alternatively, the board 10 may al so be conpri sed

of a singl e plaf glect}(;hi%jﬁé:\?cefcﬁ%ﬁet p‘r&vﬂiéd ﬁltﬁg sQ&é@%%gle%tﬁg%@{ éHnirlgctHé% plate

t hrough hol es conprised o Irst "parts having In ers

substanti al | y plimeliafecrasnads of ar gectrdniadeviideeto cotrsipdedidp @aomthets of atirtthe | ower
parts of the cgoil,springs and second parts having inside dianeters.|arger
Phan this.  FurltrBHable meC PR piial ygor e 1o FRTENHE b ALl os
donu - shaped nERREEHARBNE RYclcRdiHRuEhRMBIRE s dtRERRS sdifadntlies altside

di aneters of the top parts of the plungers and outside dianeters

subst anti al | y cohectsdemgadedihellssommitqdart s of the through holes to prevent
det achnent of the iﬁ)l Uﬂ@ﬁés fromthe board 10. In the above way, a person
skilled in the aft" ¥ RECPI TGS changes in accordance with the node of

wor ki ng wi t hin t hehsglaper eiroddehdiésesnbed E3RRPpd A loAhdMosltioddfelect roni ¢
devi ce socket provided with a socket part electrically connecting a
plurality of termnm rdvsgligfofdermanads of baictecanic devicparbepasiponi ditRySwseact s of

a cigeult board and,ablealo, BBY B AR MEEN AL (8liS Lt EndAISE SR At TONi ©

device is attached to a seco ere an e roni c devic

attached, said ternhaakrcuitbdrd aitdrdodidsdckebpirngpreprising, ncalchywf sddnect ed,
sai d socket part conpri.si rH: a plurality of through hol es arranged
correspondi ng to t HAUBHY;afityeugloletie piurality of terminal's of the

R A G N
wher ei n sai d socketwgandtin e@npshgicrigd hating abhtiofy dangla wngrtedinglyiettiarhefough
hol ?? : said through hole and a lower part wound in a coil shape more densely than
said upper part and able to form a conductive path substantially parallel to
an extension direction of said through hole, and inserted into said through
hole,
a plunger having conductivity inserted into said through hole and biased from
20 said elastic member toward said top surface in at least said second state,
and
a conductive film formed at an inner surface of said through hole so as to
electrically connect with near a part of said elastic member where a upper
part of said elastic member and said plunger contact each other, and a lower
25 part of said elastic member when said elastic member is compressed in said

second state.

2. An electronic device socket as set forth in claim 1 wherein
said plunger is provided with a bottom part inserted into said upper part of said
elastic member and a top part extending to said top surface side of said
30 socket part at the outside of said elastic member, and

when the electronic device is placed on said socket part, said bottom part is
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an elastic nmenber conprised of a coil spring, provided with an upper part
wound in a coil shape and having elasticity along a | ongitudinal direction
of said twocogh2hire and a | ower part wound in a coil sirepasaewessensel y
than said upper part and able to forma conductive path substantially
parallel to an extension direction of said through hole, and inserted into
sai d through hole, a plunger having conductivity inserted into said through
hol e and bi ased fr ohsciagadly sparacted widhihe condiesive Tifathyouglpsaddi ppnree @ast of at

| east said second siate,and a conductive filmfornmed at an inner surface
of said through hole so as to electrically connect with near a part of said

I [ nmb f i d el [ nb d i d
Contact gach PhaR amudaouBr st i dufaTEd SE2TEORE sEP AR ek

el asti c nenberofite GPFPHESELchid Blafti HeBB&AN hrsdr @R andnsiddRhRES bPREiIE devi ce
socket as set forth in claim1l wherein said plunger is provided with a

bot tdm part i riBougkfolerrhereticdovigipart gfanid clistis aeanbsr BsATa8gobmber and a top
part extending to said top surface side of said socket part at the outside
of said el astikn aleetbang danct solaket as et fefte ot argnine deldive 1 ite 3 ptheoea therendai d
socket part, said bottom t iselectrically connected with.the conductive
Fim through SdraddBpaRTsBAim gt S84 Bt §liriet SBrDERSanctal Yun & FEle

devi ce socket @& B&h shidmbhomnuehéed M1 or 2 wherein an outside di aneter of
t he upper part of said elastic nenber is |arger than an inside dianeter of
sai d through hol gWRGHEdENE doRME s RaThrtRin $B) SheQIraBliG 1 W& ARALrdiS s@d r anged.
4. An el ectronic device socket as set forth’in any one of clains 1 to 3
whet@®i n t he erdclgft pgiifietthen nomptisivg afcphdnctive baeoelbaticadin wondctiog thy de i s
positioned at ﬁaip tgp %yrfgcg.skge fromsaid bottomsurface. 5. An

el ectronic deWl C&TESUREY QUMY h in any one of claims 1 to 4 wherein
sai d socket part further conprising a conductive |ayer electrically
connecting the plurality of said conductive fil ns.
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