DESCRI PTI ON Socket for | C and Method for Manufacturing | C Technical Field
This invention relates to a socket used for inspecting a so-called inner
surface nounting type IC having a bunp arranged and formed on a bottom
surface of the main body portion of the IC, and a manufacturing method for
manuf acturing the 1C using this socket.] Background Art Up to now, a socket
configured as shown in Fig. 1 is used as a socket for pre- shipnent

i nspection of the inner surface r@ﬁ@g@ﬁyf-m | C. This socket includes a
pre- set nunber of contact term nal's arranged.in a main body portion 2.

Referring to Fig. 1, fhe portiqQn qf the ntact term.nal 3 lying within the
mai n body portion 2 oéo‘ﬁiﬁ%ébm@fl iMealﬁﬂgﬁ)rtﬂcaﬂﬂhmierped portion in
the main body portion 2 of the socket, with a distal end of the contact
terminal 3 operating as a contact TeohnicahFddand a portion of the contact
termnal 3 protruded fromthe bottom surface of the main body portion 2 of .

the socket ogﬂﬁgqﬁ\% Onl%tlé]t%é% A3bclRR us€d'fel MepREtiAR ARt cdllddinhes shrfasel | v

nount ed vi a I nge e malin body portion 2 of "'the socket. An IC 6 to

be housed.in.the so t 1 is . housed in it | ' ] unp

7 as an IBQ‘E%?%M‘T i@t%aa’d%g &n°HHR £54 M?é@ég(ﬁgﬁaf ﬁéﬁhﬁgﬁéﬁ%% Bf ?%én) 8

of the ICin position for contacting with a contgct portion, 3a of cont act

t er m naimaindbodshpextianof the Kai andp manydactupngmg qd@rgaewef@?mrmg a@ ﬁ?i s

t hrust and supported 2 : _ _
using this socket.

Background Art

Up to now, a socket configured as shown in Fig.1 is used as a socket for pre-
shipment inspection of the inner surface mounting type IC. This socket includes a pre-
set number of contact terminals 3 arranged in a main body portion 2. Referring to
Fig.1, the portion of the contact terminal 3 lying within the main body portion 2 of the
socket is bowed to follow a stepped portion in the main body portion 2 of the socket,
with a distal end of the contact terminal 3 operating as a contact portion 3a and a
portion of the contact terminal 3 protruded from the bottom surface of the main body
portion 2 of the socket operatihg as a terminal 3b. A retainer member 5 is rotationally

mounted via a hinge 4 on the main body portion 2 of the socket.
An IC 6 to be housed in the socket 1 is housed in its main quy portion 2 with
| a bump 7 as an external electrode on the bottom surface of a main body portion 8 of
the IC in position for ;:ontacting with a contact portion 3a of a contact terminal 3

arranged in the main body portion 2 of the socket. The IC 6 is thrust and supported



In position by a thrusting portion 5a provided as a boss on a surface of
the retainer nmenber 5 which is rotated for closing an upper opening side
ofthe main body portion 2 of the socket. Wen rotated for closing the
openi ng side of the main body portion 2 of the socket to thrust and support
the IC 6 housed in the main body portion 2 of the socket, as shown in Fig.
1, the retainer nenber 5 is |locked by a | ock nenber, not shown, provided in

the main, Y, 6,.J e I.n.
thrust i POSBE! b3 fuftind HRuRrSEprabioRiia, b0 o sicack " e el
such a case erei.n the bu rraying pitch is broader .and wherein twp rows
of burrpsn?ﬁ@%h% whigh bﬁf@é@gg o m&wwm&m&@gs@i%mnﬁﬂ@' RAFRCody
portion 8 of the IC, as shown in Fig. 1. However, the above-described '
confi gur & obthesocket. Beheapmtated fop closing thegyopehiagside ¢BBe) mairpbodyCportiom a
chip size package (CSP) type ICin which a | arge nunber of bunps are
arranged»i | qﬁﬂf' ' En BB p?)?ﬂ Ufithen
of the l%é‘fﬁg?ﬁ&f&tﬁon t %ggg??gﬁaﬁﬁgﬁggm%ﬁﬁigg%ﬂlﬁe con"tsg(k:i? por?ﬁ?gns Stg of
contact terynals,3 constituted by netal pinsare b f of extendi ng al ong
Che. bot t SFERH A5 SbouR RhEd b fHe et BrBhes sois TorkeE Bylock rshety pif
formed on the BGA type or CSP type IC are sinmultaneously contacted with the
sol e conshewnppravi usﬂaetmaueb@%r porxtianad of tharseckes, whersbytthe IG iskeptian t he

contact portions 3a to be contacted with each other independently.

Di scl osuttke dirushend suppérted statel s an obj ect of the present invention to
provi de a socket for an I C which 3

The above-described socket 1 can be used for such a case wherein the bump

)

arraying pitch is broader and wherein two rows of bumps are each arranged on
opposite sides of the bottom of the main body portion 8 of the IC, as shown in Fig.1.
However, the above-described configuration cannot be applied to a ball grid array
(BGA) type IC or to a chip size package (CSP) type IC in which a large ﬁumber of
bumps are arranged in a matrix conﬁguratioﬁ on the bottom of the main body poﬁion
of the IC. That is, in the socket 1 shown in Fig.1, contact p_ortions. 3a of contact
terminals 3 constituted by metal pins are bowed for extending along the bottom surface
of the main body portion 2 of the socket, plural bumps formed on the BGA type or
CSP type IC are simultaneously contacted with the sole contact portions 3a to render
it impossible to cause the bumps and the contact portions 3a to be contacted with each
other independently.
Disclosure of the Invention

It is an object of the present invention to provide a socket for an IC which



renders it possible to house an I C on the main body portion of which a

| arge nunber of bunps as external electrodes are nounted in a matrix
configuration. It is another object of the present invention to provide a
socket for an ICin which an IC can be housed therein in a condition in
whi ch a | arge nunber of bunps of the ICqrranged at a narrow pitch in a
matri x configuration are connected with high electric and nechani cal
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high in dyrability and reliability. It is _still apnother object of the
present p%\bmpw extepnal\aleiregessie maounigd 182 Matrha 6o @tioBum el ectri cal
properties such as | ow resistance val ue and | ow i nduct ance val ue of a

connecti on cordtlicanethet ebjectadl thy prosentdheention td previtie ansdcket dot aadé€sin
provided on the IC. It is still another object of the present invention to
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across the external electro cont act

el ectrode royi ded o he socket can be r.educed fuyrther. It is.a further
ob; ect _oOLHE 1 AEAeed ok daFoon piteh 1 agrasex sobgereativaate sonnecfdyith ek
crosstal k_between contacts provided on the socket can_be reduced to prevent
det er i or l¢asricandimachanicalagliebyityite the electrodes provided onjthesogkethe present

i nvention to provide a manufacturing nethod for an I C whereby an 1 C of high
reliability cdpisstilbanctheedbject ofthepiceent @sientionlto phovide ahadicketl for an IC

connection between the external electrodes provided on the IC and the 4
which is high in durability and reliability.

It is still another object of the present invention to provide an socket for an IC

“having optimum electrical properties such as low resistance value and low inductance
value of a connection conductor electrically connected to the external electrodes
provided on the IC.

It is still another object of the present invent_:ion to provide an socket for an IC
wherein the value of the connection resistance across the external electrodes provided
on the IC and the contact electrodes provided on the socket can be reduced further.

It is a further object of the present invention to provide a socket for an IC
wherein crosstalk between contacts provided on the socket can be reduced to prevent
deterioration of transmitted signals.

Itis a further object of the present invention to provide a manufacturing method

for an IC whereby an IC of .high reliability can be produced by reliable electrical and

mechanical connection between the external electrodes provided on the IC and the



term nals provided on the socket adapted for housing the IC. It is a
further object of the present invention to provide a manufacturing nethod
‘for an I C whereby the val ue ofthe connection resistance across the external
el ectrodes provided on the I1C and the. contact el ectrodes. provided on the
socket can be reduced further. -1t is yetanother object of the present

I nvention to provide a manufacturing nethod for an | C whereby the crosstalk
bet ween cont ac vi_de . to prevent
deterioratt "%]; p%glrﬁ‘?%qq}g%éqagﬁggéﬁ%ﬁmggg%%ggﬁgfehe present invention
provi des a socket for.an ICin thgdi ng a.printed circyit boargd on,one
surface of whi &isafprthespbjest Present inyentionda o wide agpanwigetming methoda ne
pitch as an arraying pitch of external electrodes for the IC and on the
opposi t e forrdrelEwherellyi thb value efithe cgarectiqu resitaricy acfoss¢heexteimal ededtradess
connected to the contact el ectrodes, an anisotropic electrically conductive
adhesi ve %%ﬁ% SHRUIRS ' ' bt réhifled 2@
base bl oc?%‘??gﬁgrelgﬁ%%@t e otﬁ??ﬁ%@?e of tf@agﬁéﬁt@{jﬂgﬁgﬂ &gg]é%é an

havi ng angopening for setting the 1C therein, the opening facing the

ani sotrop Flectrical | y conductive adhesive,” and a plurality of

coi | -shaped contacts arranged in the opening, one ends of which are |,

posi ti oned abolleistyes anothercebjertef thaipeesentinveation twopropde ac manufperng
conductive adhesive and the other ends of which are protruded fromthe
openi ng. idethedfbreai 1€ hrireby tite crodstaliebetwdensduonvacts ided onftheisogketasin

other via the anisotropic electrically conductive adhesive are nechanically

and el ect bk ¢8ihde L PYRvEARCALRridRebn of Ransmitted signals.

=)

In one aspect, the present invention provides a socket for an IC including a
printed cﬁcﬁt board on one surface of which a plurality of contact electrodes are'
arranged at the same pitch as an arraying pitch of external electrodes for the IC and
on the opposite surface of which are arranged a plurality of terminal electrodes
connected to the contact electrodes, an anisotropic electrically conductive adhesive
arranged on the contact electrodes of the printed circuit board, abase block arranged
on the one surface of the printed circuit board and having an opening for setting the
IC thergin, the opening facing the anisotropic electrically conductive adhesive, and
a plurality of coil;shaped contacts arranged in the opening, one ends of which are
positioned above the contact electrodes via the anisotropic electrically conductive
adhesive and the other ends of which are protruded ﬁ'oﬁl the opening. The contact
electrodes and the coil-shaped contacts facing each other via the anisotropic

electrically conductive adheésive are mechanically and electrically connected to each



other via the anisotropic electrically conductive adhesive. |In another
aspect, the present invention provides a socket for an 1Cincluding a
printed circuit board on one surface of which a plurality of contact :
el ectrodes are arranged at the sane pitch as an arraying pitch of external
el ectrodes for the IC and on the opposi ke surface of which are arranged a
plurality of term nal electrodes respectively connected to the contact

el ectrod . e block fo t he 1.C.. i n, the base bl ock being
ar r.an_gedgﬂ‘ﬁ:r%ﬁ%ﬁ)ﬁ%@%ﬁﬁpﬂ%&%ﬁ?ﬁ%@?%ﬁw 18@%%‘5@%@1’ ‘board and having a
plurality of through-holes facing sais cgntact .electrodes, an ectrically
conductive fi Iyan aspectathe presentsaventien arovides aseckst fosan g

t hrough-hol es, and a plurality of coil-shaped contacts arranged in the
plural thpeimged bicait, board cnose shrfate of whick hgplarhlity ufamintadtaslegirodes at ed
with the contact el ectrodes and the opposite ends thereof being protruded

fromthe I o { é;]b'd'b?fe Rppite
ends theiriltergi?gﬂcgag e %E?ee}%})%gldgciﬁ?%ﬂgg%%ﬁpeéﬁgﬁg% e} at tﬁgblc-:gl:i?lghaped
contacts _are contacted wth the electrically,conduci.jve,filns provided in
Che. ¢ hr oUBIBRTEROSItegdpts of EhihyAre paReRd & PRITAL, BESTEMAh CEHTORRS | on
with the coil -shaped contacts as a connecting conductor between the

ext er nal respeetivelyeeongrectedd to cthengontast ¢ esencbasedoleck for setting thedOher
aspect, the present invention provides a socket for an IC including a '
printed therein, thobaseblotkdeing arrhnged oh thié one sarfate vhthe priofedairguicboard

el ectrodes are arranged at the sane pitch as an arraying pitch of external

el ect 1 00gaq hairgliPph ity b throlgn ML blctng Wik 26Rtt elkiroRes ! SlebATEy 2

plurality of tefm

conductive film formed on an inner peripheral surface of each of the througﬁ-holes,
and a plurality of coil-shaped contacts arranged in the plural through-holes, one ends
of the coil-shaped contacts being contac'ted with the contact electrodes and the
opposite ends thereof being protruded from the through-holes. The coil-shaped
contacts are thrust at the opposite ends thereof by the external electrodes of the IC so
that the coil-shaped contacts are contacted with the electrically conductive films
provided in the through-holes. The electrically conductive films operate in
conjunction with the coil-shaped contacts as a _conneéting conductor between the
external electrodes of the IC and the contact electrodes.

In still another aspect, the present invention provides a socket for an IC
including a printed circuit board on one surface of which a plurality of contact
electrodes are arranged at the same pitch as an arraying pitch of external electrodes for

the IC and on the opposite surface of which are arranged a plurality of terminal



el ectrodes respectively connected to the contact el ectrodes, a base bl ock
for setting the I1C therein, the base bl ock being arranged on the one
surface of the printed circuit board and having a plurality of

t hrough-hol es facing sais contact el ectrodes, a magnetic filmformed on an
i nner peripheral surface of each of thethrough-holes, and a plurality of
coi |l -shaped contacts arranged in the plural through-holes. One ends of the

coi | -shaped cqgntacts are contacted wi,th the cantact el ectrades d the
cCher - enBeoiTRars BDRF aVely GORMREIE O oo i sRntas Clatofer. cubase blpck 1ansttoe
aspect, the present invention provides a nethod for producing an I C using a

socket fthe Kntheteinpthedsisadloclpbemgeurarigeduin thscanessusrfacenef theprinted efrcuiti ch

a plurality of contact electrodes are arranged at the sane pitch as an

arrayi ngbarddC fin® haSiie anplur i cobf Oﬁﬁ’éluéﬁrhdl@@ fadmgnsaid dohtit AERBOAR
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surface of which are arranged a pluralrty of termnal el ectrodes connected
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electrically conductive adhesive, and a plurality of coil-shaped contacts

ar r angedtliencdgihshayeehcorgacts ace ecntacteéd withche zontaot sldctrodes aalddhe other emlst act
el ectrodes via the anisotropic electrically conductive adhesive and the

ot her enﬂﬁr%fmgggﬁagd;ﬁ&hrtﬁge&r{,ﬁmm@.openi ng, the contact el ectrodes
e

and the coil-shaped contacts facing each other vi.a the anisotropic
o ectrrcal| Y ERURMGHIG GG iSRS R SRR B o
adhes| "“1c 11-1rs]1%1g a so70ket for an IC including a printed circuit board on one surface of which
- aplurality of contact electrodes are arranged at the same pitch as an arraying pitch of
external électrodes for the IC and on the opposite surface of which are arranged a
plurality of terminal electrodes connected to the contact electrodes, an anisotropic
electrically conductive adhesive arranged on the contact electrodes of the printed
circuit board, a base block arranged on the one surface of the priﬁted circuit board and
having an opening for setting the IC therein, the opening facing the anisotropic
electﬁcally conductive adhesive, and a plurality of coil-shaped contacts arranged in the
opening, one ends of which are positioned above the contact electrodes via the
anisotropic elecuﬁcally conductive adhesive and the other ends of which are protruded
from the opening, the contact electrodes and the coil-shaped contacts facing each other

via the anisotropic electrically conductive adhesive being mechanically and electrically

connected to each other via the anisotropic electrically conductive adhesive. The



met hod includes a step of testing electrical properties of the ICwth the
| C being set on the base bl ock of the socket for contacting the external

el ectrodes of the ICwith the coil-shaped contacts, with the term nal

el ectrodes being connected to a test board. O her _.objects and advant ages of
the present invention will becone clearsfromthe follow ng description of
preferred enbodi nents and the appended clains. Brief Description of the
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socket as a prior-_art to the socket for_ the IC according to the present
i nvent i onn the hase block efithesocket fosrantagting the extegnaliclecizedas afitbetls: witdy t he

socket for the I1C shown in Fig.2. Fig.4 is a perspective view showi ng a

printed the ¢oil-shésel cortacs! withithe gernhinabdlekebdésbeihg eohhiecttd o atestboard.
cross-sectional view showi ng the state of |oading an I C on the socket for

the contact sCare SRR RLVtAlhelr BRSaSIIATRRR LM bocdi MRS

contacts,, FLQ, 7 .S cr.0ss-sectignal, vi ew,show n ot her i cal exanpl e
of o socite telovang desetigfion o3 ArafeTet eBPofReRis A ihs APBPRISClagmSh o

present invention. Fig. 8 is a cross-sectional view show ng still another
typi cal exanpl e of a socketBaefPescriptionraf the Duaswisge ket for the IC
according to the present invention. 8 :

Fig.1is a cross-sectional view showing a conventional socket for an IC.

Fig.2 is a cross-sectional view showing a typical example of a socketasa prior-
art to the socket for the IC according to the present invention.

Fig.3is a cross-sectional view showing an assembled state of the socket for the
IC shown in Fig.2.

Fig.4 is a perspective view showing a printed circuit board constituting the
socket for the IC.

Fig.5 is a cross-sectional view showing the state of loading an IC on the socket
for the IC shown in Fig.2.

Fig.61s an enlarged cross-sectional view showing the contact state between the
bumps provided on the IC and coil-shaped contacts.

Fig.7isa cross-sectional view showing another typical example of a socket as
a prior-art to the sockét for the IC according to the present invention.

Fig.8is a cross-sectional view showing still another typical example of a socket

as a prior-art to the socket for the IC according to the present invention.



Fig.9 is a cross-sectional view showing the state in which an I C has been
| gaded on the socket for the 1C shown in Fig.8. Fig. 10 is a perspective
view showing the state in which a retention plate is nounted on a base

bl ock constituting the socket for the 1C shown in.Fig.8. Fig. 11 is a
cross-sectional view showi ng a socket fgr an | C according to the present
invention. Fig. 12 is a cross-sectional view showi ng an assenbl ed state of

the socket for.tRe | C shown.in 3i-s . rs ti

Showi ng & pri Fitbd feh EESres algpaﬁ%xg%hqwsﬁ&éa BE ARG Has st ied g
to the present invention. Fig. 14 is a cross- sectlonal vi ew showi ng the
state ofonoﬂm-‘w&kéh QI’Gh@rICtEﬂ'@V%@kEIg gor the IC shown in Fig. 11. Fig. 15
is an enlarged cross-sectional view show ng the contact state between the

bunps provi de@ighOtiba ﬁéi‘s@@dtﬂé%ewl‘simdn gahe atite . inFwhichl$ retendion plate is
cross-sectional view show ng anot her typi cal exanple of a socket for an IC

accordi ”ﬂa&&éﬁ&?%npiﬁés%rﬁl ¥Rk RN gr':thg f:lZeﬂ for the 10 Op%ﬁfd ﬁg‘%_FV' ew

showi ng a so for an haV| ng a Ion plate e . Fig. 18 is
a cross-secti Illl Vi ew showi n state in whi ctkeg. been. | oaded on.
the socket fo 18 115 @ SHRSRTREC °P vieyr sheyving 3 gogket fo 8e9ar ©

showi ng the state in which a retention plate has
present invention.

Fig.12 is a cross-sectional view showing an assembled state of the socket for
the IC shown in Fig.11.

Fig.13 is a perspective view showing a printed circuit board constituting a
socket for an IC according to the present invention.

Fig.14 isa cross-sectional view showing the state of loading an IC on the socket
for the IC shown in Fig.11.

Fig.15isan enlarged cross-sectional view showing the contact state between
the bumps prévided on the IC and coil-shaped contacts.

Fig.16is a cross-sectional view showing another typical example of a socket
for an IC according to the present inventioﬁ.

Fig.17 is a cross-sectional view showing a socket for an IC having a retention

~ plate for the IC.

Fig.18 is a cross-sectional view showihg the state in which an IC has been

loaded on the socket for the IC sho@ in Fig.17.

Fig.19 is a perspective view showing the state in which a retention plate has



been nounted on a base bl ock constituting the socket for the I1C shown in
Fi,g. 17. Fig.20 is a cross-sectional view show ng an exanple of a socket
for an 1Cin which contacts and termnals are provided at the sanme pitch on
the printed circuit board.. Fig.21 is a cross-sectional view show ng
essential portions ofthe socket for theya C shown in Fig.20. Fig.22 is a
cross-sectional view show ng another typical exanple of a socket for an IC

according to the esent invention..Fi.g. IS rtial, £ross-segti opal

o ow sholpsmmaipted SR basehipek constitetifadhs kel Brubac e ki Sor e
| C shown in Fig.22. Fig.24 is a partial cross-sectional_ view showng .

anot her exanpFig.20 it Accrosatsectionaliview showiagiansexameplel ofaiserken fonan g@cllnet

for the IC shown in Fig.22. Fig.25 is a cross-sectional view show ng still

anot her {hiXlf 3bnsRh@ tefmiald aleprdvided at lt1§?|= samerpitddoh thé peinded Tt

I nvention. Fig.26 is a partial cross-sectional view showing the state in
whi ch an J)%dﬁas been | oaded on the socket for the IC shown in Fig.25.
Fig.27 i? partial cross-sectional view showing the state in which an
electrically ﬁ)gngﬁct ive filmproyided_ on the inner perip

t hr ough- hol e 15 cressnisgiional vsw slm&s&smaéapﬂwnfhc&%ﬁagé@l&t fopthe
electrically conductive adhesive sheet are electrically connected to each
ot her. FIQ shéwinsindFigi2ss- secti onal vi ew showi ng anot her exanpl e of the
electrically 10 : '
Fig.22 is a cross-sectional view showing another typical example of a socket
for an IC according to the present invention.
Fig.23 is a partial cross-sectional view showing the state in which an IC has
been loaded on the socket for the IC shown in Fig.22.
Fig.24 is a partial cross-sectional view showing another example of the state
in which an IC has been loaded on the socket for the IC shown in Fig.22.
Fig.25 is a cross-sectional view showing still another typical example of a
socket for an IC according to the bresent invention.
| Fig.26 is a partial cross-sectional view showing the state in which an IC has
been loaded on the socket for the IC shown in Fig.25.
Fig.27 is apartial cross-sectional view showing the state in which an electrically
conductive film provided on the inner periphery of a through-hole in which to mount |
é coil-shaped contact and an anisotropic electrically conductive adhesive sheet are

electrically connected to each other.

Fig.28 is a cross-sectional view showing another example of the electrically



conductive filmprovided on the inner periphery of the through-hole. Fig.29
Is_a partial cross-sectional view showing the state in which an
electrically conductive filmprovided on the inner periphery of a

t hrough-hol e in which -to nmount a coil-shaped contact and an ani sotropic

el ectrically conductive adhesive sheet e electrically connected to each
other. Fig.30 is a cross-sectional view'show ng a further typical exanple

of a socket for. an.lC accqrding,to the present Jdnvention, Fig.3 1 is a
cr 0ss- sectORAROLVE; EW)&WSOH%W%@? ‘i\?fyefﬁﬂaﬁrfﬁusﬁ@%?-i nted circuit
board constituting the socket for the |C shown in Fig.30. Fig.32 is, a
cross- sect i onaFigZ®vis shquartigl acvosseseationabl wewf showing the- statec in ovhish an
the printed circuit board. Fig.33 is a cross-sectional view showi ng still

anot her - exagRi@lg condibios lin prelidel Ontke irrer pBeiphery b Ritheough-hbldiaarisich

Fig.34 is a crosS-sectional showing the state of | oading of an 1 C on the
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a magnetic filmon the jnner perjphery of a through-hole forned in the
printed cthestiare Qbﬁma%%ﬂwctﬂ;d&m%lq)%f-cross-sect i onal view showi ng the
state in which an | C has been | oaded on a socket for an |IC of the present

i nventi on enpl Big.3@ i 4 ergusisectional view showingch fitrther tiypical gxaniple of #sgcldt i s
a partial cross-sectional view showi ng anot her exanple of.the state
for an IC according to the present invention,
Fig3lisa cross-sectional view showing a through-hole formed in the printed
circuit board constituting the socket for the IC shown in Fig.30.
Fig.32 is a cross-sectional view showing another example of a through-hole
formed in the printed circuit board.
Fig.33 is a cross-sectional view showing still another example of a through-
hole formed in the printed circuit board.
Fig.34 isa cross-sectional lshowing the state of loading of an IC on the socket
for the IC shown m Fig.30.
Fig.35 is a cross-sectional view showing an example in which an electrically
conductive film is provided along with a magnetic film on the inner periphery of a
through-hole formed in the printed circuit board.
Fig.36 is a partial cross-sectional view showing the state in which an IC has

been loaded on a socket for an IC of the present invention employing the printed

circuit board shown in Fig.35.



in which an | C has been | oaded on a socket for an I C of the present

I nyention enploying the printed circuit board shown in Fig.35. Fig.38 is a
cross-sectional view show ng yet another exanple of a socket for an IC
according to the present invention. Fig.39 is a partial cross-sectional
view showi ng the state in which an IC h been | oaded on the socket for an
| C shown in Fig.38. Fig.40 is a perspective view show ng the state of a
test on an I C enploying an | C socket. accordi to the present jnveptiqn

Fo 4 i a perlbdiues ipattal, cchSrarsinabiiay Stowihg atoRer pERuple W e $htees.
on an.IC enploying an | C socket according to the present invention. Best
Mode for iamhichy anuICthes beeredoadsd onsasiosket for an K& of shgcpresenthinvemtione
present invention is hereinafter explained. This socket for an |IC 24,

conf i gur egmployifig\the bintédeirduit bdarl showh g 35printed circuit board 11 of |
a rectangul ar ‘contour as shown in Fig.4. Refening to Fig.4, this printed

circuit board & I t..ele ' | | | on
ot o d por ti oo s B i sEeHbAE gk ARG ot Snbfho? Bl oPATdcRRE 62
nunber of these contact electrodes 12 correspond to those of bunmps of an IC
| oaded ona® ke asserdingte the preseat 1IsaAO®ent shown in Fig. 4, 7 by 7 contact

el ectrodes 12, totalling at 49, are arranged at a pitch of 0.05 nm 12
On the opposi t Eig3® fimaeattiab codsst$eztiomiah veziv shownng thestate it whidlear 16} bas
provi ded '

been loaded on the socket for an IC shown in Fig.38.

Fig.40 is a perspective view showing the state of a test on an IC employing an
IC socket according to the present invention. |

Fig.41 is a perspective view showing another example of the state of a test on
an IC employing an IC socket according to the present invention.

Best Mode for Carrying out the Invention

A socket for an IC 24 according to the present invention is hereinafter
explained.

This socket for an IC 24, configured as shown in Figs.2 and 3, includes a printed
circuit board 11 of a rectangular contour as shown in Fig.4. Referring to Fig.4, this
printed circuit board 11 has plural contact electrodes 12 in a matrix configuration at
a mid portion of a surface 11a thereof. The arrayihg pitch and the number of these

. contact electrodes 12 correspond to those of bumps of an IC loaded on the socket 24.
In the embodiment shown in Fig.4, 7 by 7 contact electrodes 12, totalling at 49, are

arranged at a pitch of 0.05 mm.



plural term nal electrodes 13 electrically connected to the contact

el ectrodes 12 arranged on the surface 1la. These termmnal electrodes 13 are
formed by a multi- layered print wiring technique. The term nal el ectrodes
13 are enlarged in pitch with respect to the contact el ectrodes 12 and
arranged al ong the four sides of the pri1 ted circuit board 11. The arraying
pitch of the respective termnal electrodes 13 is approximately 2.5 mm In
the preferred di rent., each c agt, el ectrpde 12.is f d with a.

thr ough- hol o | (TMF ORDEsty Saase T RaRt e pEBlA{ SEmuRbugrd P Fhérertst dravided
therein. Each pin termnal 14 is electrically connected to the term nal

el ect r odeplogal minalclectredestl plecpreallyhcopnested riedthensentase ele¢trogesod2ded
with a base block 15 forned of a synthetic resin, as shown in Figs.2 and 3.

Thi s basearphmgdd 48 thesurfatei L. | Thede seriiingleclobieodectd ard foimged Byandnglti-a
rectangul ar first recess 16 in which to hold the printed circuit board 11.

This fir . 14depth . i t-he-nhi d
cirouit PR IRirR R LR TR REhaece6es £ SR ATaRled R Bidh
there is protuberantly forpged a, coppecti on pi 7, efeas, ,at ch corner
of the pricapeet ontass sleptiades Pb fed agrangedaline tSidss Qf)@wi prjte
into which is inserted the connection pin 17. The printed circuit board 11
i s housedcirenit fowafd ridt. Teearraythg\pitbh tdfetheurdspectitd defmmal celectrodeshd 3 is
contact el ectrodes 12 facing the base block 15 and with the connection pin
17 being dﬂtﬁﬁkltﬁ_ﬁte‘ly‘ 2t D O'TReHe! (e faRed icdthokiindedt, diehi édifthttnélecttbde AN Rt ed
circuit board 11is ‘'nmounted on the base bl ock 15 by caul king the distal end

of each cannget bR aMifodgh-hoRsh'ich Asin bitniRP PF1sYtilhed b A Ghk ¥

opening I

MDe~D

~ therein. Each pin terminal 14 is electrically connected to the terminal electrode 13.
The socket 24 of the present preferred embodiment is provided with a base

block 15 formed of a synﬁleﬁc resin, as shown in Figs.2 and 3. This base block 15 has,
on its lower surface when seen in Figs.2 and 3, a rectangular first recess 16 m which
to hold the printed circuit board 11. This first recess 16 has a depth deeper than the
thickness of the printed circuit board 11 housed therein. At each corner of the first
recess 16, there is protuberantly formed a connection pin 17, whereas, at each corner
of the printed circuit board 11, there is formed a connection opem'ng.18 into which is
inserted the connection pin 17. The printed circuit board 11 is housed in the first
recess 16 with the surface 11a formed with the contact electrodes 12 facing the base
block 15 and with the connection pin 17 being inserted in fhe connection opening 18
for positiom'né. The printed circuit board 11 is mounted on the base block 15 by

caulking the distal end of each connection pin 17 inserted into the associated



In an upper surface of the base block 15 in Figs.2 and 3, that is a surface
of. the base block 15 opposite to its surface carrying the printed circuit
board 11, there is forned a second recess 19 in which to hold an IC. In the
bottom surface of the second recess 19 are bored plural through-holes 21
facing the contact electrodes 12 of theyprinted circuit board 11. The
openi ng end side peripheral surface ofthe second recess 19 is flared to
forman inclined surtaCﬁ 2 used for guiding insertion of an I C housed in
posi t i onCPIGAOR QRAUEE In the through-holes 21 in the base block 15
are introduced coil-shaped contacts 23, as shown in Figs.2 and 3. Each

coi | -shaped cbnanappessaeface of thembasshloglodStindiigs2 endd dhatasasurfade afthe t he

contact electrode 12 of the printed circuit board 11, while having its

ot her -enBasd biwek 15 bpgbéilﬂéi%i itsnsuefdceecazfinpdhe ?e'ﬁﬁed tecufl Bawdobl there is
Into

coi |l -shaped contacts 23 are sinply inserte t he through-holes 21 in-

the pres r ' . 1 0 | Q ) o]
the cont S ExEesBeEROS Fihichith HSRH affC HH B LS REERIDE Ve
electrically conductiv dhesjve qr sqglder. In order to, conduct .a fest on
the | C 2BRCesS ilﬁgarpﬁzorggcnigﬁ rouglnholes & lofaciag the contgetielestipdes U0k et
24 is nounted on a circuit substrate 25 for shipnent inspection, as shown

i n Fi g. 5printed ¢iecuitboaidhl bollhe ppeningrendfsidépetipheaal suzfavewdthe secardresesond
recess 19 of the base bl ock 15, bunps 28 arranged as external electrodes in

T 19358 B b ngTck 2 st o ARaa eI Hnsl |
surface gf pBQﬁoﬁ%r)chis recess 19.

In the through-holes 21 in the base block 15 are introduced coil-shaped
contacts 23, as shown in Figs.2 and 3. Each coil-shaped contact 23 has its one end
positioned oﬁ and contacted with the contact electrode 12 of the_pri_nted circuit board
11, while having its other end slightly protruded into the second recess 19. Although
the coil-shaped contacts 23 are simply inserted into the through-holes 21 in the
present preferred embodiment, it may alsq have its one end secured to the contact
electrode 12 of the printed circuit board 11 using e.g., an electrically conductive
adhesive or a solder. |

In order to conduct a test on the IC 26, using tﬁe socket 24, constructed as
described above, the socket 24 is mounted on a circuit substrate 25 for shipment
mnspection, as shown in Fig.5. If then a main body portion of the IC 27 is housed in

the second recess 19 of the base block 15, bumps 28 arranged as external electrodes

in a matrix configuration on the lower surface of the main body portion of the IC 27



body portion of the IC 27 is thrust by a supporting armof a robot, for
exanpl e, the coil-shaped contacts 23 are brought into pressure contact with
t he bunps 28, as shown in Fig.6. In the above-descri bed socket 24, contact
portions optimally contacted with the narrow pitch | C bunps are constituted
by the coil-shaped contacts 23 arranged14' n the through-holes 21 in the base
bl ock 15, and nounting term nal portions, derived with pitch conversion
fromthe respecti,ve contac rtiong, are canstituted by th rinted .

i roui t BSaReF on tiroRmoetacen cPessRed ostigats 25:  dberineef surfBk iafihe dnaipe
applied to_ a ball grid array (BGA) or chip size package (CSP) type IC

havi ng abedy poxtien pﬁyh@ICaﬁ/ wrifsustbype supponting armtofa rehotoforgixampleothe
assure facilitated I C i nspection. Meanwhile, the bunps provided on a
routine ¢éilahaped tomactst3 areBranghy idtepreayinaopitdct ittt buntpsZ8, ds@hdwn
constant value for different |1Cs. However, the nunber of the bunps and the
out er siﬁlng the main body portion of the IC differ depending on different
functions © '?'he particular 1Cs. It is therefore desirable that the socket
can be applie ith uniyersality 1o variety of |ICs hayjng the ¢conmon bunp
pitch and di ¢ Fathe sbatvardasceisd wﬁﬁe@ﬁemaﬁ orfions bikbatactsd vathhe an
be used with universality for different I Cs having different nunbers of the
bunps. Thamowepitch IGbumps arseonstituteddysthe toileshaped contacte?3 airangéd in the
housing therein an | C provided on the base block 15. Specifically, the

second r#f8aghMdIES2 Bk the basdTBleck 1) andanbestisg terhilfal portidnkderited GAIE! N.

The . 15 IC housed in this second recess 19 is positioned by the adapter
s1 houseﬂitl:ﬂ coli§ersion from the respective contact portions, are constituted by the printed

circuit board 11 mounted on the base block 15, so that the socket can be applied to a
ball grid array (BGA) or chip size package (CSP) type IC having a matrix array of a
‘large number of bumps at a narrow pitch to assure facilitated IC inspection.
Meanwhile, the bumps provided on a routine IC are arrayed at a standard
arraying pitch which is set to a constant value for different ICs. However, the number
of the bumps and the. outer size of the main body portion of the IC differ depending
oﬁ different functions of the particular ICs. It is therefore desirable that the socket can
be applied with universality to a variety of ICs having the common bump pitch and
different numbers of the bﬁmps.
Fig.7 shows a socket 32 that can be used with universality for different ICs
having different numbers of the bumps. This socket 32 has a second recess 19 of an
enlarged size for housing therein an IC provided on the base block 15. Specifically,

the second recess 19 is sized to house an adapted 31 along with the IC therein. The



second recess 19. The nunber of the contact electrodes 12 formed in the
printed circuit board 11 is equal to or slightly larger than the maxi num
nunber of the bunps of the ICs | oaded on the socket 32. In the preferred
enbodi ment, 10 by 10 contact electrodes 12, totalling at 100 contact

el ectrodes 12, are arranged, and coiI-s?gped contacts 23 are arranged in
association with these contact electrodes 12 on the base bl ock 15. The
adapt er is forned.as a franme hay{ hg a .center, | ¢ acgonnmodat] n le 33 in
St oh 1t hdCrkoused e thinsasendi TPeess ol 1Y Bfstbianed b Ehe GRBIET 33 haSsstiat fhe
Fig.7, it is possible to provide plural types of adapters 31 having

di f f er entse¢adhdirevessrdBat i ng hol es in association with various | Cs having
different outer sizes, and such - adapter 31 as is suited for a particular 1C

is selected t qlamithbe bEthesdfficteledtfoded 125RAnied inithé peiatd Deiraiit Boad 1t y
of 1Cs having different outer sizes, that is having the common bunp pitch

cui t abl o 1 9l RF e eRA B 50 Sl bl o IAPERLARICKIpacq

shown in Fig.8 is the above-desgcri hed socket having ICretentio '
mechani s %eaamkqtoﬁ{l-?kl thee Px Pﬁﬁ’éﬂn%\dle(blbé(r fl@fpnmtteﬁﬁ%trga%&é& 34,
a retention plate 35 is rotationally nounted on the base bl ock 15. This

r et ent i onotallimg aB500 sontars ele¢osraatts iy, areratrahgsdiearid coil-shapedscoletactsf23 are
term nal end of which a pair of attachnment portions 36 are fornmed by

bendi ng. afigedlifss8BiationWitR!thes @%ﬁ%eﬁe@ﬁ%ﬂe@qQa&PMaéé%IbbR”PS.%e

supported by a pivot shaft 37 provided on

-

adapter 31 is formed as a frame having a center IC accommodating hole 33 in which
the IC is accommd&ated in position.

With the socket 32, shown in Fig.7, it is possible to provide plural types of
adapters 31 having different IC accommodating holes in association with various ICs
having different outer sizes, and such édapter 31 as is suited for a particular IC is
selected to permit the socket 32 to be used for inspection of a variefy of ICs having
different outer sizes, that is having the common bump pitch but different numbers of
bumps.

Referring to Fig.8, a socket having a suitable IC retention mechanism for burn-
in is explained. The socket 34 shown in Fig.8 is the above-described socket having an

. IC retention meqham'sm in addition to the above-described adapter 31.

In this socket 34, a retention plate 35 is rotationally mounted on the base block

15. This retention plate 35 is constituted by a metal sheet on both sides of a terminal

end of which a pair of attachment portions 36 are formed by bending. The retention



a bearing 38 provided in turn on one side of the base block 15 so that the
retention plate 35 may e rotated about this pivot shaft 37 in the direction
i ndicated by arrows A and Bin Fig.8 On both sides at a md portion of the
retention plate 35, there are formed a pair of nmounting | egs 39 by bow ng.
A retention nmenber 41 is nmounted betweentthe nounting legs 39 wth a pivot
shaft 41. The retention nenber 41 is fornmed of synthetic resin

substanti al | a paral|elepiped and i,s rotatignal | y. Suppogt about . a

oi vt - shanaie3S had eReSeautacbitosk Hosians o sHpPRGT Y & K OheBRBort PARASHH Spne
| ateral sides thereof supported by the pivot shaft 42. A pair of coil
springs 48bearing 3Bprovidsd incturnam one sidet efithedbassl bloek 35 sethat the refestionon
menber 41, with the retention nmenber 41 being rotationally actuated in a
see-saw fgiatd 89 maAaLOtitatddatiut thispivdtishdf IPirckheiditectiondadidabel by afrosfs Ahe
coil springs 43. I'n the present socket 34, the I1C 26 is pressed against the
bott om SUI*F.FL(?B& -té‘ue second recess 19 by the retention nmenber 41, by
closing t P %n plate 35 foll owi ng accommodati on of the nmain body
portion of the IC 27 [p the I C acco dating hol e, 33 _qf .the adapter, 31,. as
shown in Fig. o stdeseatiognid parHiey Giberelantan plato 3¢ there aie T 2 RAIr he
rotational end ofthe retention plate 35 | ocked by a | ock nenber 44. The

| ock nmenbef mbimtingclegst3 by dwbvangb oA regentiorotheamberndb ih mongied betaiceni the
ends rotationally ful crunmed by the base block 15, as shown in Fig. 10 17

Wth the mopmeingeRgs 3% witiCar SivoRishat FRCIEHY Setentiff mefder 41 isreskred 4F

synthetic resin substantially as a parallelepiped and is rotationally supported about a
pivot shaft 42 as the center of rotation by having the mid portions of the lateral sides
thereof supporfed by the pivot shaft 42. A pair of coil springs 43 are interposed

‘between the retention plate 35 and the retention member 41, with the retention
member 41 being rotationally actuated in a see-saw fashion, about the pivot shaft 42
as center, under the bias of the coil springs 43.

In the present socket 34, the IC 26 is pressed against the bottom surface of the
second recess 19 by the retention member 41, by closing the retention plate 35
foilowing accommodation of the maﬁ body portion of the IC 27 in the IC
accommodating hole 33 of the adapter 31, as sh_own in Fig.9. The IC 26 is fixedly
mounted on the socket 34 by having the rotational end of the retention plate 35 locked
by a lock member 44. The lock member 44 is constituted by bowing a rod and has
both proximal side ends rotationally fulcrumed by the Ba'se block 15, as shown in

Fig.10



I's rotationally displaced about the pivot shaft 42 as center, and is
thereby reliably brought into profiling surface contact with the upper
surface of the main body portion of the IC 27. Since the main body portion
of the IC 27 is pressed with a uniformpressure agai nst the bottom surface
of the second recess 19 by the retentioqﬁnenber 41 to realize a positive
contact state of the bunps 28 provided i'n the matrix configuration and the
coi | -shaped cogt.act.s 23 wi th egc her. .Since.the retention . .menber. 41
Chrusts the upBURt the Reve-BRDetLItresayBaResaishy KBE FeteptoBIBRIpeEdd:
broader surface, there is no risk of destruction of the IC 26 due to
partial pisesdatienallypdisplacedrabovsdheipivet shafe 42088 cepter.napdiis thereby reliably
rotationally biasing the retention nenber 41 may be omtted, if so desired.

A socket Bﬁhﬁhﬂﬁtgﬁéﬁﬁﬁg@ﬁfﬁaﬂe cbﬂtabhﬁlitm][t_ﬁéﬁi)bef Sudadd @ﬂhb&nﬁiﬁrbﬁd??drﬁbn

expl ai ned. This soCket for an IC 64, configuied as shown in Figs. I1 and

12, inclu arMr4-nt i | 1. . , 2 OWN
g, 10 g IG DT SHef b thdin VR piidH of ETETEP I BroR ot o BB
board 51, there are aryanged plural c &tact el.ectrodes 52 in a matrix

conf i gur apTespureagaimssthe bpttonysurface ofthesecapd secess [Obyathe retentinmmember

t hese contact el ectrodes 52 correspond to those of bunps of an |IC | oaded on
t he sockedl@é. réalizeha poditive amttacthstate iof fhegbufifys 28bpravideditincthe matrix

el ectrodes 12, totalling at 49, are arranged at a pitch of 0.05 mm On the
opposi te ébﬁﬁ%ﬁ%ﬁéﬁbqrﬂ( tHd €oilishp&d! cohffct 23097h&ach, othBL Sindé the retentRm

18 plural termnal electrodes 53 electrically connected to the contact '

el ect rodeg epther 41 thrusts the upper surface of the main body portion of the IC 27 evenly over

a broader surface, there is no risk of destruction of the IC 26 due to partial pressure
application. Meanwhile, the coil spring 43 for rotationally biasing the retention
member 41 may be omitted, if so desired.

A socket for an IC 64 according to the present invention. is hereinafter
explained.

This socket for an IC 64, configured as shown in Figs.11 and 12, includes a
printed circuit board 51 of a rectangular contour, as shown in Fig.13. Atamid portion
on one surface 51a of the printed circuit board 51, there are arranged plural contact
electrodes 52 in a matrix conﬁgui‘aﬁon, as shown in Fig.13. The arraying pitch and the
number of these contact electrodes 52 correspond to those of bumps of an IC loaded
on the socket 64. In the embodiment shown in Fig.13, 7 by 7 contact electrodes 12,

| totalling at 49, are arranged at a pitch of 0.05 mm.

On the opposite surface 51b of the printed circuit board 51, there are provided



arranged on the surface 51 a. These term nal electrodes 53 are forned
bymul ti-layered print wiring technique. The term nal electrodes 53 are
enlarged in pitch with respect to the contact el ectrodes 52 and arranged
along the four sides of the printed circuit board 51. The arraying pitch
ofthe respective terminal electrodes 53gs approximately 2.5 mm In the
preferred enbodi nent, each contact electrode 12 is formed with a

t hrough- hgl.e in whi gh 4 s nt.gd _an, e f Lnstermn i n

t erm nal ;ggrqlstemqr '183?5@%:5%8%?33&559 tcﬂﬁngétggcﬁ%aﬁ]eed%@% r?g%qﬂf(geét ?%des
53. On a surface 5 ,1a of the pryjnted circujt board_51 js arfyanged, an

ani sot r ofireangedanthe snrfpce dtay Fhesede Elestrodes 3wfm%ﬁéfwfurgasmrada|
contact el ectrodes 58 arranged in a matrix configuration; as shown in

Figs. 11 giinthiringiechnique! rihs teralivaltcleczddes 53 arkuatlargedadipitchweith respect 5
is an anisotropic electrically conductive adhesive exhibiting an

el ectricgl) eg;%%%téléfaré‘&’@se "éﬁd%fég%‘%%%ﬂg\ﬁ/;?kﬂ@ £od 4abs %?gﬁgpﬁqugg ?ﬁnd

is constituted by an epoxy adhesive ng mcro-size ect y

conducti ve rticles uni.for l.spersed.therein. This sheet.,, approxi mately
S0 Ler r] radac Vg itk of tiEspetive tepmutil slectrase oo pbBn aelely
thrust and in the thrusting direction. The socket 64 according to the
present iZhfanm.oln ithe preforred anbedineat, cachrsantact slactiasei t2 n%glrmethw&havm
in Figs. 11 and-12. A first recess 57 of a rectangular profile, for housing

t he pri ntiheowdli-huld inbwhich i8 ndhetediah end of apife teriniinhh$4.| Baeh pintémeiaabs4t he
base block 56 in Figs. 11 and 12. This first recess 57 is of "a depth

SUTONCLY is eldcirifhy 8hnhd36d 19 hd B<IEEE t&mindPeRetrdlieg!ss! roul t board 51

housed therein.

On a surface 51a of the printed circuit board 51 is arranged an anisotropic
electrically conductive adhesive sheet 55 for overlying plural contact electrodes 58
- arranged in a matrix configuration; as shown in Figs.lll and 12. The anisotropic
electrically conductive adhesive sheet 55 is an anisotropic electrically conductive
adhesive exhibiting an electrically conductive adhesive action on being thrust and/or
heated, and is constituted by an epoxy adhesive film having micro-sized electrically
conductive particles uniformly dispersed therein. This sheet, approximately 50 «m in
thickness, exhibits electrically conductivity only on being thrust and in the thrusting
direction.
The socket 64 according to the present in\;ention has a base block 56, formed
of synthetic resin, as shown in Figs.11 and 12. A first recess 57 of a rectangular
profile, for housing the printed circuit board 51 therein, is formed in the lower surface

of the base block 56 in Figs.11 and 12. This first recess 57 is of a depth shightly



corner of the first recess 57 is protuberantly formed a connection pin 58.
At each corner of the first recess 57 is formed a connection hole 59 into
which is inserted the connection pin 58. The printed circuit board 51 is
housed in position in the first recess 57 with its surface 51 a carrying
the connection el ectrodes 52 facing thggbase block 51 and with the
connection pins 58 introduced into the connectionholes 59. The printed

circuit ,board.51 is nt ed t he .base.. [ -he gl end
of the @8FRSIcthay Q‘@t&g S§§%q%rmt8§a°’%b‘lr}ﬁ‘g5{’a‘gd ?g&%@%ﬁgﬁ%ﬁe %’9%@1 t he
upper surface of the base bl ock 56 opposite to its surface carfpyi t he

pri nt ed cornerwof thedarst reaessrd Figprotubearantly fermedsa coppgetion put § %d t&g%@é 60
for housing an IC therein. In the bottom surface of the second recess 60 is
bored agofRartifitte First Rty ST hefamaba copnectirekole ainty wincll iscinsexted thesi ve
sheet 55 arranged on the printed circuit board 51. The peripheral surface

of the aRSRLAToPREh 38 ¢ Mehe BRRIC LECERDERI S [ BO@SLA M péifioa'nithe | firded

surface or g ng t nsertion of an oused-In position in the

recess 60. | he. openi 61l.forned ip the base block 56 [r

coil - shéﬁ%sgj\ml %F‘é&g?‘béég %&%&%‘iﬁ@e& Pnﬂe‘&ﬁ%‘?ﬁ‘? %%ﬁﬂgiﬂg%%sgnd
12. These contact el ectrodes 63 have respective one ends positioned ove
t he contbdatk $1 and withethespnmection pps 38 iagrasuced intorbe conuectipnoles>9. The
ani sotropic electrically conductive adhesive sheet 55 so as to be in

cont act pMrted theuit okt 51 & Arunestbon B badd lotk&6dppemilkingsthesisthl end of

contact "el ectrodes 63 being slightly .protruded into the second recess 60.

20 The_ L koRlRPEibciiled s hRKH:H Stohe ondeivs 14 50 he ani ot 0pi ¢

el ectri

On the upper surface of the base block 56 opposite to its surface carrying the

. printed circuit board 51 in Figs.11, 12, there is formed a second recess 60 for housing

an IC therein. In the bottom surface of the second recess 60 is bored an opening 61

facing the anisotropic electrically conductive adhesive sheet 55 arranged on the printed

circuit board 51. The peripheral surface of the opening end of the second recess 60

is flared to form an inclined surface 62 for guiding the insertion of an IC housed in
position in the recess 60.

In the opening 61 formed in the base block 56 are arranged coil-shaped contact
electrodes 63 side-by-side, as shown in Figs.11 and 12. These contact electrodes 63
have respective one ends positioned above the contact electrodes 52 of the printed
circuit board 51 via the anisotropic electrically conductive adhesive sheet 55 so as to
be in contact with the contact electrodes 52, with the opposite ends of the contact

electrodes 63 being slightly protruded into the second recess 60.



conductive adhesive sheet 55 by setting a weight on the opposite side to
the ani sotropic electrically conductive adhesi ve sheet 55 and by heating
and curing the anisotropic electrically conductive adhesive sheet 55 as the
pressure is applied from above- nentioned opposite side. The coil -shaped
contact el ectrodes 63, secured to the qﬂjsotropic el ectrically conductive
adhesi ve sheet 55, are electrically connected to the contact el ectrodes 52

f th i nt [ Lt bgard 5 1. That ] th | | -shaped tact, .
ol ectrodes. 63 TBRGoUrbsREA FaRtact lectPatets B surgt iohis Ao posicallss
are nmechanically and electrically connected to_each other via the '

ani sot r opondugtivetadhesive gheet ik setting a meightonstheoppssite side tp the aniseiropic
sandwi ched between the anisotropic electrically conductive adhesive sheet

55 and t gRcaficalbnéondictivecadivisivesitfiee § Saand by heating ahddrgingdthenafissteopic an

i nsulating material. For inspecting the IC 66 using the above-descri bed

socket 6 g ' ' ¢ CL . . | t

nepect i lohRGRr SRy RMERE Shod) 3 | o'the HAOSSENE sBpliBd SoRlWBIRI. o
i s housed in,tha second regess 60 oﬁ he bhase bl ock 56 bggps 68 arra ed in
a mat ri xMsBtongd, HPPosts Fidee Theeoilshapad coptagtirlestipdes, by spared dr e tne
| C 67 for operating as external electrodes are positioned on the associated
coi | - shagmisotropicelecwricallyconductige adliesivessheph s, are elentrically comneetéditdthay

portion of the 1C 27 is thrust by a supporting armof a robot, for exanple,

E Eﬁp g °£§?°‘Z@@§ﬁ%§,§gﬁﬁé‘§2 %zf?ﬁ?: Igggt% @M&m bbaEdS Br ThatHse tnedibshaptd dbrthet
electrodes 63 and the contact electrodes of the printed circuit board 51 are
mechanically and electrically connected to each other via the énisotropic electrically
conductive adhesive sheet 55.

The portions not sandwiched between the anisotropic electrically conductive
adhesive sheet 55 and the one ends of the coil-shaped contact electrodes 63 operate
as an insulating material. |

For inspecting the IC 66 using the above-described socket 64, the socket is

‘mounted on a cﬁ‘cuit substrate 65 of a shipment inspection tester, as shown in Fig. 14.
If a main body portion of the IC 67 is housed in the second recess 60 of the base block
56, bumps 68 arrayed in a matrix configuration on the lower surface of the main body
portion of the IC 67 for operating as external electrodes are positioned on the
associated coil-shaped contact electrodes 63. If the upper surface of the main body

portion of the IC 27 is thrust by a supporting arm of a robot, for example, the coil-

shaped contacts 63 are brought into pressure contact with the bumps 28, as shown in



Wth the above-descri bed socket 64, there are constituted contact portions
satisfactorily contacted with the narrowpitch I C bunps by the coil-shaped
contact el ectrodes 63 nmounted via the anisotropic electrically conductive
adhesi ve sheet 55 on the contact el ectrodes 52 provided on the printed
circuit board 51, and nounting term nal EPrtlons derived with pitch
conversion fromthe respective contact pGrtions, are consti.tuted by the
printed c i.t board 51 nounted on the base bl ock 56, so that the socket
can be apﬁ{ gé to a ball grid array (BGA) or chip size package (CSP) type
| C having a matrix arr of a large nunber of narrow pitch bunps to permt
facilitated | CWithpthst agwe-dhsprﬁmdkmckm 641, ttherepaxes constitutedncontachpprtidns
be formed with pIuraI t hrough- holes 71, in place of the opening 61, in the

bot t om surghtisRictdrily¢oraasRdowitRahe slaﬁ%w-pltbhqwaﬁmﬂalbap&é@oﬂ@haﬂsw gbfct he

|C 66, as shown in"Fig. 16. In this socket, t hé coil - shaped ‘cont act

71 The. canreiieRes £ TARIEAN T fhe ##%OS%E§lé°%§§i$§??4#@?s&“§5ﬁ?ﬁEﬁe&‘gf n

t hrough- ho] es, are revente from eveII ng, s .assufin rability and
rel i abil i the sgntactclecipedesca2 pyevi @pxmtﬁamrgub{aom% éi{aaé.mun ting
mechani sm sui tabl e for buml nis now expl ained with reference to Fig. 17.
The socketteritinahportions, Berjved Wittopitetsgumassion frém the réspectibewontact poxionks,
that is a socket in which coil-shaped contact el ectrodes 63 are arranged in

e cuahe bl O grbted SRR SVHLALELO i 58S SIS S50

retention e socket can be applied to a ball grid array (BGA) or chip size package (CSP) type
IC having a matrix array of a large number of narrow pitch bumps to permit facilitated
IC inspection.

The socket 72 of the present invention may also be formed with plural through-
hoies 71, in place of the opening 61, in the bottom surface of the second recess 60 in
the base block 56 for housing the IC 66, as shown in Fig.16. In this socket, 72, the
coil-shaped contact electrodes 63 are respectively introduced into the plural through-
holes 7 1.‘ The coil-shaped contact electrodes 63, thus positioned by the through-holes,
are prevented from levelling, thus assuring durability and reliability against repeated
use. | |

A socket 74 having an IC retention mechanism suitable for burn-in is now

- explained with reference to Fig.17. The socket 74 shown in Fig.17 corresponds to the

socket shown in Fig. 16, that is a socket in which coil-shaped contact electrodes 63 are

arranged in the through-holes 71 formed in the bottom surface of the second recess



mechanism In this socket 74, a retention plate 75 is rotationally nounted
on the base bl ock 56. This retentlon plate 75 is constituted by a netal
sheet on both sides of a termnal end of which a pair of attachnent
portions 76 are fornmed by bowi ng. The retention plate 75 has these
attachnment portions 76 supported by a pg¥pt shaft 77 provided on a bearing
78 provided on one side of the base blo 56 so that t he retentlon plate 75
may be rotated aboyt i s pivol shaft 77 int r.ection,indic by.

Y ove. A s the,1C5, T ik dheret addiionply provided Al Feieationon
plate 75, there are forned a pair of nounting |egs 79 by bomnng A
retentlonnnnhhnmnﬁl I's mounted between the nounting legs 79 with a pivot
shaft 82. The retention nenber 81 is fornmed substantially as a

paral | el epi pedipffs sScker7al h?@&hﬁbn?lﬁt@%ﬁ%ﬁﬁ@ﬂhﬂ?nﬁbﬂfﬁéd ®Ahé bse Blodkhe

~center of rotation by havi hg the m ortions of the lateral sides thereof
support edspythe f .G d
Dot neen ¢ 78 AERRFIRD Eq‘tat‘?gggﬂasttﬁtéqﬁyg&ﬁt@t%ﬁt&&%ﬁﬁ Rk dfY i
retention er, 81 belng rotationally actuated in ee-saw fashi on, about
the pivot erﬁg%ﬁwlgg h apaie pf @ttacﬁmt POFdons 48 a5e f@wisy%%ngnggegstemm he
present socket 74, the IC 66 is pressed agai nst the bottom surface of the

second r eplats 76 (hdmheé:eaaﬂtmlﬁnemmomibnb &6 spponteddiyos piptisheftr £ provided pinat e
75 fol |l owm ng accomodati on of the main body portion of the I1C 67 in the

second reg 7%5})1%@1&1‘?0& _bRYRiddof tHe bas bldHe 56 Goffat the tet&ition PRite73d

on the socket 7% havi ng t
' may be rotated about this pivot shaft 77 in the direction indicated by arrows A and B

m Fig.17.

On both sides at a mid portion of the retention plate 75, there are formed a pair
of mounting legs 79 by bowing. A retention member 81 is mounted between the
mounting legs 79 with a pivot shaft 82. The retention member 81 is formed
substantially as a parallelepiped and is rotationally supported about a pivot shaft 82
as the center of rotation by having the mid portions of the lateral sides thereof
supported by the pivot shaft 82. A pair of coil springs 83 are interpos_ed between the
retention plate 75 and the retention member 81, with the retention member 81 being
rotationally actuated in a see~-saw fashion, about the pivot shaft 82 as center, under the
bias of the coil springs 83.

In the present socket 74, the IC 66 is pressed against the bottom surface of the
second recess 60 by the retention member 81, by closing the retention plate 75

following accommodation of the main body portion of the IC 67 in the second recess -



rotational end of the retention plate 75 | ocked by a | ock nenber 84. The

| ock menber 84 is constituted by bow ng a rod and has both proxi mal side
ends rotationally ful cruned by the base bl ock 56, as shown in Fig. 19. Wth
t he above-described IC retention nmechanism the retention nmenber 81 is
rotationally displaced about the pivot gghaft 82 as center, and is thereby
reliably brought into profiling surface contact with the upper surface of

th [ d t i op. t I s t [ d ' f.the | C
671 5 pr S0t igh) oot e R kBT TR S B Rl 14 BR paiog

ond 60 b h [ nb i itive
CTa0e ot samgoged o fanion i enied Bt T bl b ok
coi | -shaped contacts 63 with each other. Since the retention nenber 41

thrusts fiegnbyri8dris sonstinted by bbainga rodand haobodihprosimbksidée®ds rovastivnaliyver

a broader surface, there is no risk of destruction of the IC 66 due to

parti al 2 [ ' : ' . il spring 83 for

rotationa ’@%%gg?%éh%gépg%(nﬁ?%%&#g%%y be omtted, if so desired.
Wth the above-descriped sockets , M4 .according to jhe present invention,
Uhe ar rayi ng. JTAB A AboVe-desrirehiC SPERHPBBec o ha CetenopTbembes Rl
circuit board 51 is enlarged in conparison with that of the termnal :
el ect r odissrcstipnally displaced aboutrthetpisiot shafli&2 bo sentesandvis éhereby welighlyt he
arraying pitch of the term nal electrodes 53 nay be set so as to be equal

to that ded@tﬁ%tﬁ@ﬁmg%wa@e%nﬁ%tvﬁm&%@ef Suffaée 8PtheAmaily Pdcticihown

in this figure, has a printed circuit board 51 formed with plural 24

thr ough- Belge 18%7. GindB I8 il b8y’ borttbh BEAARYESH? S §rbdsRHSRiti%a Afform

t er m nal

pressure against the bottom surface of the second recess 60 by the retention member
81 to realize bositive contact state of the bumps 68 provided in the matrix
configuration and the coil-shaped contacts 63 with each other. Since the retention
member 41 thrusts the upper surface of the main body portion of the IC 67 evenly over
a broader surface, there is no risk of desu'uctibn of the IC 66 due to partial pressure
application. Meanwhile, the coil spring 83 for rotationally biasing the rétention
member 81 may be omitted, if so desired.

With the above-described sockets 64, 74 gccording to the present invention, the
arraying pitch of the terminal electrodes 53 provided on the printed circuit board 51
is enlarged in comparison with that of the terminal electrodes 53 provided on the
printed circuit board 51. Alternatively, the arraying pitch of the terminal electrodes
53 may be set s0 as to be equal to that of the contact electrodes 52, as shown in Fig.20.

A socket 94, shown in this figure, has a printed circuit board 51 formed with plural



el ectrodes 53 being provided on the rins of both opening sides of these

t hrough-holes 85. I n each through-hole 85 is nmounted a pin term nal 54 by
having its one end inserted therein. Each pin termnal 54 is secured by a
sol der 86 charged into the through-hole 85 and is electrically connected to
the contact electrodes 52. Each term nal opin 54 is electrically connected
to the termnal el ectrodes 53 by contacting a flange 54a fornmed on its

proxi mal g de wi t termynal el ect rypdes. b3 s shown in Fig. 21,  The.
Cor |- onap L cuighrcled JF%. & ShB8msfo WA i eoRiek Andis o A, tiifioal
and 21, are inserted and positioned iin a through-hole 71, as in the case of
t he socketletradesdd bengprovided o themmsof botk operiagsidasioftbess thioughdinles
94 is constituted by a main body portion ofthe base bl ock 87 and a gui de
plate 88, 86hi cin each othredghvhiole 85tibmogitedal pidterminalf4 by thaing its-caieaged!
contact electrode 63 is to be arranged, as shown in Fig.20. In the
above-descti I f . [ ORI i |
gﬁ%&gﬁ&g@:{é‘}% ”Eg[-,}é éﬁfg%ﬁﬁhﬁ?tﬂ R Sec &PW.&%‘ 1&&%‘%@#@11’:0 the

adhesi ve S use n-ani sotropi c electrically con
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merely illustrative, and a paste-like anisotropic electrically conductive
pai nt may teenimabpin J4és electriallypéannectast toi thelteyminehelactrodes H3bytcompacting a
applied by e.g., printing nmeans on the printed circuit board 51. 25

Anot her  efh@ges forined 6@ ¢ Girokithaladidé Witls i Riming bledtfoddy 53 SACHRIwH @i

an

Fig.21.

The coil-shaped contact electrodes 63, used in the socket 94, shown in Figs.20
and 21, are inserted and positioned in é through-hole 71, as in the case of the socket
72 shown in Fig.16.

Meanwhile, the base block 56 of the socket 94 is constituted by a main body
portion of the base block 87 and a guide plate 88, which is formed with a through-hole
81 in which the coil-shaped contact electrode 63 is fo be arranged, as shown in Fig.20.

In the above-described embodiment, the anisotropic electrically conductive
adhesive sheet 55 is used as an anisotropic electrically conductive adhesive for
r_nechanically and electrically connecting the contact electrodes 52 and the coil-shaped
contact electrodes 63. This, however, is merely illustrative, and a paste-like
anisotropic electrically conductive paint may be used. The anisotropic electrically
conductive paiﬁt may be applied by e.g., printing means on the printed circuit board

51.



| C 148, a base bl ock 141, arranged on one surface 121a of the printed
circuit board 121, is constituted by a guide plate 142 and a franme 143, a
first recess 144 is fornmed in the surface of the frane 143 carrying the
printed circuit board 121 and the guide plate 142 is housed in the first
recess 144, as shown in Fig.22. The g%¥de plate 142 is fornmed with plural
t hrough-holes 131 in register with contact el ectrodes 122 provided in a

mat ri x configurgtion on,a surface 12 of e printed, cirguit hoard 121
The port 1 on ARotiararbedRnt ofa soskeh for wn 1CHs BisplRiRs ol a8 Sodkeltor i he
guide plate 142 is _provided with an opening. This opening and a surface of
t he -gui 2 14Baa base block 14}, armangedpempng s icnelZdas@‘g@nqamteéwcmdaowdm ch
an | C | oaded on this socket 148 is housed in position. The peripheral

sur face]2f, i§ benstited By 2l gifide platef142hmmd£ famse 1485 Firstd8cess f44aisforeds or m
an inclined surface 132 for guiding the insertion of an I C housed in the

second S . rqy . i . f 243 i s
ot at i oapEy U of e TR 4P ed Uil e SRR LRAS S Tt nd BRTRAR
the second recess 129, On the opposite side of the frame 143 with respect
to the B]iaEF‘eI&ié? owsest i thedirstireasss Mgbé‘ﬁrs yt1gL% or ned an engagenent

| ug 146 engaged with a portion of the cover rotated to a position of

cl osi ng t he Thegmide plats 44249 foithed watleplural Ithrkegh-holea 13ddntregisterf withosi ng
the second recess 129 by being engaged with the engagement |ug 146. The
base bl géitadtidlctBebed HZQf;SIBQi&'d #fa PAAH] é(ﬂﬁig‘lgﬂtiéﬁ dnf 4 ?Eﬁ‘aéé‘iiﬂﬁ dfithedl y

coupled to the printed circuit board 121 by e.g., a caul king pin, not

Shoun.  orin® Houit odrd"C11. PPhé BBfIGH 143'bF A Frithe 185 Tabiig HE iRl gh-fidfesPO" &

in the %w
131 bored in the guide plate 142 is provided with an opening. This opening and a

surface of the guide plate 142 facing this opening define a second recess 129 in which
an IC loaded on this socket 148 is housed in position. The peripheral surface of tﬁe
opening sidé end of the second recess 129 is flared to form an inclined surface 132 for
guiding the inseftion of an IC housed in the second recess 129.
On a bearing 145 provided on one end of the frame 143 is rotationally mounted
a cover, not shown, adapted for opening and closing the second recess 129. On the
- opposite side of the frame 143 with respect to the side thereof provided with the
bearing 145 is formed an engagement lug 146 engaged with a portion of the cover
rotated to a position of closing the second recess 129. The cover is locked at a position
- of closing the second recess 129 by being engaged with the engagement lug 146.
The base block 141 made up of the guide plate 142 and the frame 143 is fixedly

coupled to the printed circuit board 121 by e.g., a caulking pin, not shown.



plate 142 is forned an electrically conductive film 147, as shown in
Fig.23. In the through-holes 131, thus provided with the electrically
conductive filns 147, there are arranged coil-shaped contacts 133, one ends
of which are positioned on and contacted with contact el ectrodes 122 of the
printed circuit board 121 and the oppo E}e ends of which are slightly
protruded fromthe one surface of the 3%|de plate 142, that is the bottom
surface of the second recess 129, and intrpdyced J nt t hr qugh- hol

50 “The ol oD B ek pratpberd) surfite of prch traughole hal toted TR SHEiea
surface of the through-hole 131, is forned b e.g., Cu plating, and is

pr ef er abplatefl42 is formed lanyeleettticallsitdomgustive ¢47paeshowofind1g23p| bx they,
an underlying Ni plating and an Au plating, in this order. Wen an |IC 136

i s | oadeghrbfighdtoléd P1,ithué Provided et #rassctidlly chedwdtive Shae 847 chei@ates
133 are thrust and conpressed bythe bunps 138 provided on the | ower sides

of the I ' n [ r |

burps. 1387ByBe e sB8bed SORRER T3 DRE AN o whlh A EE R BER Soraled
bunmps 138 ..  The coil- shaped cqntacts 133 ar.e, pressed agai nst the bupps. 138
under t hwith contact eleepdes 122 of the printad-@rcult beardplZsan alqo?pﬁmt f
andare therebypositively contacted with the bunps 138. Wen conpressed by

t hebunpswhiéh atéslightly protapdet from e ond Sarface ofl dioguide platet 142, that is the

t hrough- hol es 131 by being distorted froman upstandi ng position and are

‘thereby BpRbfYurfaioPie!deBbnd rEcssy129¢ 8Rd aftfodded ihiPiR! ffbhl ﬁ]déas 131.

Cﬁnduchl \éeI film147 formed on the inner peri phfaral su(rjf aces o .
cont act ed i ¢ WEte@hichy Saldfive filgt {47 Brit Gridh3 e Bhtigera shitdct of

the through-hole 131, is formed by e.g., Cu plating, and is preferably of a three-

layered plating structure made up of a Cu plating, an underlying Ni plating and an Au
plating, in this order.

| . When an IC 136 is loadéd in position in the second recess 129, the coil-shaped
contacts 133 are thrust and compressed by the bumps 138 provided on the lower sides
of the IC 136. The coil;shaped contacts 133 are compressed against the bumps 138
by the elastic recoiling force produced by compression by the bumps 138 . The coil-
shaped contacts 133 are pressed against the bumps 138 under the elastic recoiling
force produced by compression by the bumps and are therebjr positively contacted with
the bumps 138. When compressed by the bumps 138, the coil-shaped contacts 133 are
deformed in the through-holes 131 by being distorted from an upstanding position and
are thereby brought into partial pressure contact with the electrically cqnductive film

147 formed on the inner peripheral surfaces of the through-holes 131. At this time,



three positions of PI, P2 and P3. In this case, shorting occurs across the
points P1 and P3 by the electrically conductive film 147, such that the
portion of the electrically conductive film 147 between these points P1 and
P3 and the coil-shaped contact 133 operate as a connection conductor

bet ween the bunps 138 and the contact elygctrodes 122. The result is that

t he connection resistance between the bunp 138 and the contact el ectrode

122 is signifi.cantl vy reduce 0 e q. : whj ch.isw.on the ordar of
one- t ent Hbgreoilnst AtaghT 14 & Grtlaesed vy Fhe BsERic Popdisferiiim T47 at
coi | -shaped contact 133 is sinEIy inserted intgQ a through-hgﬁe not ﬁrovided
with an eihses positionsofBhdR and £3; iInthiswesesherting pecurs agrassthe pomts Bhandd
to inprove the electrically properties of the socket significantly. Wen

conpr essep3 by theeclbetrically Fndubtive dilin $4Apasthcit alé poRtiors af the elestpicatiyed

in an ideal state without its axis being bent froma true vertical. In
actuality F 3 i hSik '

corpr ess) QY AT 1P Etont ke bothi ™ (Rt P3 o B 51 MAApeA LA 133,
bunmp 138 or the coil-shaped contact 133. At this tinpe, the coil-shaped
contact 1RETHEASECORIRAOREPIRCI b etEf thepupps 3§ aog the cOBtash &lkthrodes
Fig.24, in distinction fromthe state shown in Fig.23. In this case, the
portion bb22weéthe nesubbinthatrthe commeptionfresistansedeatwicen thg uunp 38§ endfthem
147 operates as a connection conductor. For achieving bow ng of the

coi | - shapgshtaerélastrods 32218 sipmiRedrtirednced s egs. CP05AR wWhich i 6 theobidee of

coi |l -shaped contact 133 with the electrically conductive film 147, the
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preferred:.

133 is simply inserted into a through-hole not provided with an electrically conductive
film. Moreover, the inductance is lowered to improve the electrically properties of the
socketsﬁgﬁﬁcanﬂy. |

When compressed by the. bumps 138, the coil-shaped contact 133 can be
compressed in an ideal state without its axis being bent from a true vertical. In
actuality, the coil-shaped contact 133 may have its axis bent during compression by
such factors as.the shape, size or the accuracy of the line bump 138 or the coil-shaped
contact 133. At this time, the coil-shaped contact 133 may be contacted at two points
of P1 and P2, as shown in Fig.24, in distinction from the state shown in Fig.23. In this
case, the portion between the points P1 and P2 of the electrically conductive film 147
operates as a connection conductor. For achieving bowing of the coil-shaped contact
133 and an optimum pressure contacting state of the coil-shaped contact 133 with the

electrically conductive film 147, the winding pitch of the coil-shaped contact 133 as



A still further enbodi ment of a socket for I C 152 according to the present

I nyention is hereinafter explained. Wth this socket for an I C 152,

el ectrical connection between the contact el ectrode 122 and the coil -shaped
contact 133 is achieved by an anisotropic electrically conductive adhesive
sheet 151. The portions common to those t he socket 148 shown in Fig.22
are depicted by the sane reference nunerdl s and detail ed explanation i s not
made for ginplicity. .In the, preferred enbodi nent, an ani sotropic

el ectri caﬁ?@%ﬁ%ﬂb@és pEefeiede sheet 151 is provi ded between the printed
circuit board 121 and the guide plate 142 of the base block 141. The

ani sot ropi ¢ el dcstilldarther corkhdiment ofchsecket fond€t 135 accerding dpdhe prebesnt ve
filmhaving mcro-sized electrically conductive particles uniformy

di sper sedigvatidhis heféin2fet Sxplailedct rical ly conductivity is produced only
in the conpressed portion inthe direction of conpression. The thickness of
t he ani sotropi ri L Ve.condust | Lye . ' referahl y. on
t he order of SSV@&Q%#S%H%@ *’B’f Z@em@’pg@?ﬁﬂ%f o@%&?ﬁéﬁqﬁFﬁeﬁ&%ﬁﬁ%&

el ectrode 122 and the_coil -, shaped contact 133 face, each pother with th

ani sot r op¢lecpded 22 and the %hqu@mmtééﬁu&a@néﬁcghmnammﬁlecwﬁly
heating and curing the anisotropic electrically conductive adhesive sheet
151 with esmductiid adliesesiskestt k. Tife portiomsssommayto tisdset & thensccket dpi&

el ectrically conductive adhesive sheet 151, the contact el ectrode 122 29

and the CeldwihRprig2s QfE dPicteddy the safhete e At S RImERdls Bid AREHRA Sptdnatii

electrically

is not made for simplicity.

In the preferred embodiment, an anisotropic electrically conductive adhesive
sheet 151 is provided between the printed circuit board 121 and the guide plate 142 of
the base block 141.

The anisotropic electrically conductive adhesive sheet 151 is an epoxy adhesive
film having micro-sized electrically conductive particles uniformly dispersed therém,
and optimum electrically conductivity is produced only in the compressed portion in
the direction of compression. The thickness of the anisotropic electrically conductive
adhesive sheet 151 is preferably on the order of 50 um.

In the present preferfed embodiment, the contact electrode 122 and the coil-
shaped contact 133 face each other with the anisotrbpic electrically conductive
.adhesive sheet 151 in-between. By heating and curing the anisotropic elecﬁcally
conductive adhesive sheet 151 with each coil-shaped contact 133 compressing against

the anisotropic electrically conductive adhesive sheet 151, the contact electrode 122



connected in their entirety via the anisotropic electrically conductive
adhesi ve sheet 151. Therefore, in the present preferred enbodi nent, there
is no risk of each coil- shaped contact 133 becom ng detached fromthe

t hrough-hol e 131, with the coil- shaped contact 133 being reliably held in
t he through-hole 131. The guide plate 14@bitself also is bonded to the
printed circuit board 121 by this anisotTopic electrically conductive

adhesive sheet 151..If the IC 136.is | oaded,in itiop inh the gsecond
ecess 12ondfha eral-shened Comactid fechaatathenedt O nsehanigalitand seshicaly
thrust and conpressed by the bunp 138 provided on the |ower surface of the
| C 136. Thenmentéd & Hpeid entiretyotia thsanisotropiy elestricallyatonsuctive adbasive 3heet
under the elastic recoiling force stored on conpression by the bunp 138 so

as to be f§her gherefirbaf thecpriseht PefrEd ebboditiant 1d8re Wed rikRof @fshecoldy

t he bu(rjrp 138, the coi1-shaped (Eon act 133 is deforned and bowed froma true
cont act casiing ttaet 133 GedothBCoaPhe frify i HRhuphotole 31, WK the.soily

conductive film 147 forned. on the. inner peri1pher . surface_of the
bt ough. hehapesontak s being reliablyhelana too huveboiolP Ao Hir e mlate 142

decreased in an anount corresponding to the shorting by the portion of the
el ect ri caltsgif absodischonded {0 thelgrintedtcirmnt boardod2 hibyy this ansoRdpid elestrically
required pressure is applied against the guide plate 142 at the tinme of

heati ng apgnhdidtiviadiesinesiadit9stiropi ¢ el ectrical ly conductive adhesive
sheet 151, so 30 that the contact electrode 122 facing the electrically

conductive fil T e 1Y 136 i$'foaded in position in the second recess 129 of the socket for an

IC 152, the coil-shaped contact 133 is thrust and compressed by the bump 138
provided on the lower surface of the IC 136. The coil-shaped contact 133 is
compressed against the bump 138 under the elastic recoiling force stored on
compression by the bump 138 so as to be thereby reliably contacted Wlth the bump
138. When compressed by the bump 138, the coil-shaped contact 133 is deformed and
bowed from a true upstanding position in the through-hole 131 so that it is parﬁally
contacted under pressure at twp points of P1 and P2 with the electrically conductive
film 147 formed on the inner peripheral surface of the through-hole 131. The result
is that the connection resistance value is decreased in an amount corresponding to the
shorting by the portion of the electrically conductive film 147 between the points P1
and P2. |

If a required pressure is applied against the guide plate 142 at the time of

heating and curing of the anisotropic electrically conductive adhesive sheet 151, so



ani sotropic electrically conductive adhesive sheet 151 and the portion

I ndi cated by arrow Din Fig.27 are directly electrically connected to each
ot her without the interposition ofthe coil-shaped contact 133, as
showni nFi g. 27, shorting occurs across the point Pl and the contact

el ectrode 122 by the electrically condu%élve film 147 and the ani sotropic
electrically conductive adhesive sheet for further reducing the

resi stanc This effec C % he,c haped cont and, t he
G ectr ot ik, vantach seattodk 123 Tacing dhe slecdrioally wopdurtvk At 147 piaitng
sol e point Pl1. Fig.28 shows an exanple in which an el ectrode fil m153 S
formed aranisetropie electrically oondpetive gdbesivefshiet 151 endrtheqartioaindwatedibyt he
printed circuit board 121 for assuring stable and positive electrical

connect | Qfrdft PPRN RiBQ7ehRe ireety! sleRIvA! édtindotddntdAdact dihdiewithidh Ghe

el ectrode 122 by the anisotropic” electrically conductive adhesive sheet

flfllm 159 f?e@sﬁ%ﬁqﬁ@é%@ }hﬁéﬁf s %3’3 & g&é@&ﬂgﬁg ?Z&HS@%Q%%S%%%O%?M
147
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side of the through- hole 131 to which is Ioaded t he IC 136 By

const i t utthequtiswtrepiectlectridally conthetivie\adhicsive shegt 481 far furthesiredtcingethei I'm

153 in this manner, it is possible to enlarge the contact portion between

the el ectiekizpddce. CPH@‘&Héc‘f‘i‘s ﬁéﬁx@\ré&ff BB EolilshapRi Tt AR 1336 tHe! dlattritall

conductive adhesive sheet 1, as indicated by arrow D in Fig.29. A further

her of naf (RAEAVEHE) 147 ﬁpéggﬁeéi%eﬂfé# b Sl e pRY ‘k’”z'ﬁ 31_

d
arranged on Onl?lg 28 shows an example in which an electrode film 153 is formed around the

rim of the opening end of the through-hole 131 towards_ the printed circuit board 121
for assuring stable and positive electrical connection between the electrically
conductive film 147 and the contact electrode 122 by the anisotropic electrically
conductive adhesive sheet 151. Fig.29 shows a portion of Fig.28 to an enlarged scale.
The electrode film 153 is constituted by, for example, Cu plating, and is unified to the
electrically conducti.ve film 147. In the preferred embodiment, the electrically
conductive film 154 is provided on the rim of the opening end side of the through-
hole 131 to which is loaded the IC 136. By constituting the electrically conductive
film 147 having the electrodé film 153 in this manner, it is possible to enlarge the
contact portion between the electrically conductive film 147 and the anisotropic
électrically conductive adhesive sheet 151, as indicated .by arrow D in Fig.29,

A further example of the socket for an IC according to the present invention is



surface 221 a of a printed circuit board 221 is constituted by a guide
plate 242 and a frane 243, and a surface of the frame 243 carrying the
printed circuit board 221 is formed with a first recess 244, w thin which
i s housed the guide plate 242, as shown in Fig.30. In the guide plate 242,
there are fornmed plural through-holes 23§1in regi ster with contact

el ectrodes 222 arranged in a matrix configuration on the surface 22 |la of

the printed cirguit hoar . The, portio he, fr i n_regi,ster
wth e ho. Deronafier raleied; Thobissockerfr iGieed: batbok 2 trantin o,
openi ng which, in conjunction with a surface ofthe guide plate 242 facing

t he openi syrfage2datof aspentedreireut board22l fsoeonssifuieddy aguide platei2d2 andiai s
socket 249 in position therein. The peripheral surface on the opening side

of the sedrifie 243eandA Surfacd b tiesframe 24 Incanyinpctiengantedrditsist Board 221 is

guiding-the insertion of an I C housed in the second recess 229. On a

Caver Tor ARV GEE rR08e2d, M AN LRTE LS fd QUG 1 iy,

opposite to thg bearing 245 is forned with a engagenent |ug 246 engaged by
a portion“&ﬁg- @ cover rotated to the position of closing the second recess
229. The cover is | ocked, on engagenent with the engagenent |ug 246, at a

posi tion of cl deitheg gnide plateo242; thees are formad plurat ughichales 2 Jinnheregisterf
the guide plate 242 and the franme 243, and the printed circuit board 221,
are fixediwitlsemmnaet eléctrodesed?2 aifafifedin a nvtikldondightatich 6n thesurface’22 BTN
the printed circuit board 221. The portion of the frame 243 in register with the
through-holes 231 bored in the guide plate 242 is formed with an opening which, in
conjunctioﬂ with a surface of'the guide plate 242 facing the opening, delimits a second
recess 229 for housing the IC loaded on this socket 249 in position therein. The
peripheral surface on the opening side of the second recess 229 is flared to form an
inclined surface 232 for guiding the insertion of an IC housed in the second recess 229.
On a bearing 245 provided at one end of the frame 243 is rotatably mounted a
cover for opening/closing the.second recess 229. The end of the frame 243 opposite
to the bearing 245 is formed with a engagement lug 246 engaged by a portion of the
cofrer rotated to the position of closing the second recess 229. The cover is locked, on
engagement with the engagement lug 246, at a position of closing the second recess
229.
The base block 241, made up of the guide plate 242 and the frame 243, and the

printed circuit board 221, are fixedly connected to each other by a caulking pin etc, not



On the inner peripheral surface of each through-hole 231, bored in the
guide plate 242, there is formed a magnetic film 247, as shown in Fig.3 1.
In each through- hole 231, carrying the magnetic film 247, there is

i ntroduced a coil-shaped contact 233 which has its one end positioned on
and contacted with the contact el ectrodg, 222 of the printed circuit board
221, and which has its opposite end slightly protruded fromthe surface of
the guide plate 242, that is fromthe bottom of the second recess 229, into
the thro88P%Hol e 231. The nagnetlc film247 is formed of, for exanple,
Permal l oy, and is formed on the inner peripheral surface of each

t hr ough- hol e £ theyinnee peripheral syrface o€ ea¢h ) thFough-hole23 hbareddn the gujdeer a

surface and on the rimof both opening ends of the through-hole 231, an

under | yi PlthQm' H{Erg‘isgfdrﬁaéd)é Yic H18£24 7] &SshoRirfinl Fig.3 12 InSdaeinthirbugh-

Fi g.|31;h th enh c pai né prlod ced by dissolving fine Pernall oy powdérs .in
posi t1 on ol 28}, e3ene R SpBRet Blmad 7 Rtk R533Rcsdn Béil%&ﬁ&f@%oé%d%

t hrough-hol.es 131; (iii) this paint is sucked under vacuumfromthe |o
si des of Whieh bas &sm@pogg@ncé@nr@d erntgcigd with the cqutagt clactiode 222 o

opposite to the paint printed surface to forma coating filmon the inner

per i pher ghe printeteirait bbard 22 hugid which Radits dpposiiesemhslightlyuprinidedfrom
coating film 248; and (iv) the coati ng filmis fired at el evated

t enper at Hﬂ@s@ﬁé‘; aﬂ?éﬂk{elﬁgﬁteezﬂz thai s???ﬁ@%x%&%om%ﬁ‘ theset MPrecigyn29and

cured. T y magret |
mto the through-hole 231.

The magnetic film 247 is formed of, for example, Permalloy, and is formed on
the inner peripheral surface of each through-hole 231 by the following steps:
(i) First, on the inner peripheral surface and on the rim of both opening ends of the
through-hole 231, an underlying Cu film 248 is formed by electroless plating, as shown
in Fig.31;
(ii) then, a paint produced by dissolving fine Permalloy powders in a polyhydric
alcohol based solvent to form a paste is printed at the positions of one surface of the
guide plate 242 in register with the through-holes 131;
(ii1) this paint is sucked under vacuum from the lower sides of the through-holes 231
facing the side of the guide plate 242 opposite to the paint printed surface to form a
coating film on the inner peripheral surface of the through-hole 231, that is on the
underlying coating film 248; and

(iv) the cbating film is fired at elevated temperature under a condition e.g., of 125°C



underlyi ng coating film248. In the above nethod, the magnetic film 247 is
formed after formng the underlying Cu film 248. However, the underlying Cu
film248 may be omitted and the nagnetic film 247 may directly be formed on
the inner peripheral surface of the through-hole 231. ‘In this case, the
magnetic film 247 may be sonmewhat inferi% in filmthickness fluctuations
or strength in conparison with the magnettic fil m provided vmth t he

underlying, Cu, film 248. The i m 2 may. al so be VI d only, on
the i nner %Bé E]QPT%@Fl 2t tellkh!s tfrﬁ 1maBi‘?P§ ef‘h ){]H?
247 may al so be forned by, for exanpl e, pI ating, instead of by t he above
met hod. | fundedying eGdtingsfilméHk&d i n position in the second recess 229 of the
socket for an I C 249, the coil-shaped contact 233 is thrust and conpressed

by the bump 238npfiaviEesk Nethdl, eehagidtica imoR47 g foﬁt%ﬂ%ft@ﬁ%nnmg the
coi |l -shaped contact 233 is rel1ably contacted with the bunp 238 by

by Conpr cSHBROHIE Ol TAS DHEWEXHE IR ﬁ?r@hﬁié‘aﬁle?ﬁ iyl GRfEARRATHE S5

I S surrounded and magnetlcall shi el ded by the magnetic film_247 forned on
t he i nner 1pagneticefilm d%(nectlm e forngsh onothe mper peripheralgsirfaceant the

reduci ng the cross-tal k‘vm th the coil -shaped contact 233. In the socket for
an | C 249 thrmphdholg 231.t hethis ease)tthe avagieticnfilmr2 45 aayrbecsdrthgwhanihfetior én
film251 may further be fornmed on the magnetic film 247 of each through-

gg ][‘g 'r e 5 %iln iR Ihichudtishs ot streRgFineipasdrf withHY gt IR Brovidsd

with the underlying Cu film 248.

| The magnetic film 247 may also be provided only on the inner peripheral
surface of the through—hole 231. This magnetic film 247 may also be formed by, for
example, plating, instead of by the above method.

If the IC 236 is loaded in position in the second recess 229 of the socket for an
IC 249, the coil-shaped contact 233 is thrust and compressed by the bump 238
provided on the lower surface of the IC 236. The coil-shaped contact 233 is reliably
contacted with the bump 238 by compression against the bump 238 under the elastic
recoiling force produced by compression by the bump 238.- At this time, each coil-
shaped contact 233 is surrounded and magnetically shielded by the magnetic film 247
formed on the inner peripheral. surface of the through-hole 231, thus significantly
reducing the cross-talk with the coil-shaped contact 233.

In the socket for an IC 249 according to the present invention, an electrically

conductive film 251 may further be formed on the magnetic film 247 of each through-



the el ectroless nmethod or by the electric plating nethod, and may be
constituted as a three-layer filmof, for exanple, an Au filmor a Cu film
a N filmand an Au film The coil-shaped contact 233 is arranged in the

t hrough-hol e 231 on the inner surface of which are |ayered the nagnetic
film247 and the electrically condudtgge film251. If the IC 236 is | oaded
I n position in the second recess 229 the socket for an I C 249, forned

wi th through-holes 231,_..0 i nher . i pheyal. susf of l.ch t
magnet 016 28 b S ShoRm g 3. e PlESGply Sansiictive i £5 Duy Do SOl e,
the coil- shaped contacts 233 are thrust and conpressed by the bunps 238
pr ovi débie electitodessamethoslorf by theotlectnis platinganethods andmaynbé-consut a
coi | -shaped contact 233 are conpressed agai nst the bunps 238 under the

el asti ghfeRChiyet filim' OF, CRrR¥xae18 Jar® AvCHIR 02 SSCATilRY, 4 Ne fitRed 48 An Hdm hat
the coil -shaped contacts 233 are contacted positively with the bunps 238.

When, SO ESESHaBin OB R I Bra LB ARG b By SEHABTS, "
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hole 231. At this time, the coil-shaped contact 233 is contacted wth the

el ectri cal | Jf ¢l B0 236\s Idaded idGosition in the seoiontd yecess 29 of the sedket #ar amd P3,
as shown in Fig.36. In such case, shorting is induced by the electrically

conduciicve4d, itbffinéd wifle 1Ry 189281 Sorthedfifler Perihiral hitficesyT vgichithe of

the electrically conducti ve I fiIm 257 between the points Pl and P3 oper at es,
conduceBpEiseR Al P47 86q e AgAERAy RantRRbue Him 281 Ry oSy fRGHRE solr

shaped contacts 233 are thrust and compressed by the bumps 238 provided on the

lower surface of the IC 236, as shown in Fig.36. The coil-shaped contact 233 are
compreésed against the bumps 238 under the elastic recoiling force produced on
compression by the bumps 238, so that the coil-shaped contacts 233 are contacted
posiﬁirely with the bumps 238. When compressed by the bump 238, the coil-shaped
contact 233 is deformed in the through-hole 231 so that its axis departs from true
vertical aﬁd ‘hence the cbil-shaped contact 233 is partially contacted with the
electrically conductive film 251 formed on the inner peripheral surface of the through-
hole 231. At this tiine, the coil-shaped contact 233 is contacted with the electrically
conductive film 251 at three points, that is at P1, P2 and P3, as shown in Fig.36. In
such case, shorting is induced by the electrically conductive film 251 across the points
P1 and P3, such that the portion of the electrically conductive film 252 between the

points P1 and P3 operates, in conjunction with the coil-shaped contact 233, as a



connection resistance across the bunp 238 and the contact el ectrode 222 is
t hereby decreased significantly, and the inductance is also decreased, the
el ectrical properties of the socket can be inproved significantly. In an
i deal state, the coil-shaped contact 233 can be conpressed by the bunp 238
W thout its axis departing fromthe true yertical. In actuality, however,
the coil- shaped contact 233 is warped i% this manner due to such factors
as shape, size or accuracy ofthe b 2 or e coil -shape t get 233.
T Th b semRsatinn udnedhsdtrevo e iamp 23S And the coptast Bleckiadet o et ik
film252 may possibly be contacted with each other at two points of Pl and
P2, as shoonnéctioh rpsiTandenactioss the:bump 239 and ithe sontaet elestwrode222 iy. thereby
However, the portion of the electrically conductive film 252 between the

poi nts Pl Japabed §iBAFCRRATARAT thE irdlueRiNiteqs ARD derisiieli Othe iddtricERpriopeities
opti mum war pi ng of "the coi'l'’-shaped contact 233 and .opti num

Gl cotri cabt PeuinkiRerb Beinfirobed sEitietiN, i ng. "2 dener wi nding pi tch of

the coil -shaped contact 233 is desirable. In the.abgve-described socket for
an | C 249, si nd@appdealtates thgeeilsbaped coptagt 233 sambecampressediby the ppmmed
in the through-hole 231, the coil-shaped contact 233 tends to be detached
from the R88iwithait ithaxisidepagting dtom Thd trierverticak dn poteditp rhekevdre tisocdibt
249. For preventing such accidental detachnent of the coil-shaped contact

233, an a '%[%d ' taki | AP Bhdtfe qgﬁeﬁj RS
I nter posegh et \/\g@r‘]ﬁ?ﬁgsg 1%3% réiﬂnt ed %ﬁcw tr oar dyt%ﬁ andrsﬁ%zs gui 63&& %I'E e
242 of th%cgt%%gy Bk a'fekbt%fi%b ol dig cgﬁ—'shhped contact 233. In this case, the coil-shaped

‘contact 233 and the electrically conductive film 252 may possibly be contacted with
each other at two points of P1 and P2, as shown in Fig.37, in distinction from the state
shown in Fig.36. However, the portion of the electrically conductive film 252 between
the points i’l and P2 then operates as a connection conductor. For realizing optimum
warping of the coil-shaped contact 233 and optimum pressure-contacting state of the
coil-shaped contact 233 with the electrically conductive film 251 by such warping, a
denser winding pitch of the coil-shaped contact 233 is desirable.

In the above-described socket for an IC 249, since the coil-shaped contact 233
is simply inserted and plac_ed in the through-hole 231, the coil-shaped contact 233
tends fo be detached from the inside of the through-hole 231 during manipulation of |
the socket 249.

For preventing such accidental detachment of the coil-shaped contact 233, an

‘anisotropic electrically conductive adhesive sheet 253 may be interposed between the



shaped contact 233 may be secured to this anisotropic electrically
conductive adhesive sheet 253. This anisotropic electrically conductive
adhesi ve sheet 253 is constituted by an epoxy adhesive filmin which

m cro-sized electrically conductive particles are dispersed uniformy. Wen
thrust, the anisotropic electrically cggpuctive adhesi ve sheet 253
generates anisotropic electrically conductivity in the thrusting direction.
Preferably, the anisotropic electrigcally c uct.i ve adhesj she 253, is
about 50PRted) GirGuit baard: gmll theguilomldte ﬂﬁeg Fhfdéasz‘glgoskﬁtlr@ﬁm Cathaped
contact 233 face each other with the anisotropic electrically conductive
adhesi veslepediconfi:t283 maybesecufédtcthisanisapopicel entticaltyt onduntivitadhiesive
adhesi ve sheet 253 is heated and cured, with the coil-shaped contacts 233
thrustingkkkgggpisotropic el ectrically conductive adhesive sheet 253, as
shown in Fig.39, whereby the contact el ectrode 222 and the coil -shaped

contact 233 faging.each .other .are nechani cal and, el icall

I nt er connect eg.ﬁ}sr??? OPIE q%ﬁrl.%’ %fbglqcég’ &l qd!b%glvp ﬁQFetteﬁe{ &?&OPséﬂ’;}ﬁ‘éHy an
contacts 233 are held in the through-hol es 231 and thereby, saf eguarded

agai nst epexyiadhgrivee fiiohin rwhicheanowo-sized t electyically ponductiver partieles are
bonded by this anisotropic electrically conductive adhesive sheet 253 to
the pri ndispessedarifornsigr dWheh. thiist| tee gnisderopiatiectichllyscaphuetiveradbiesiviet h a

pre-set force so that the electrically conductive sheet 251 is electrically

connecte SORh ALt @ﬁ% A VSRt the hfusd ' y
37 cond u%:iféle\? e2 51133% esl vgégsﬂgé@?é@gfja% t tIXe&é{gﬁI%Pgﬁggg go nt ac F&;%ég%él’éig
thrust bi‘ret eleably, the anisotropic electrically conductive adhesive sheet 253 is about 50 um

in thickness.

The contact electrode 222 and the coil-shaped contact 233 face each other with
the anisotropic electrically conductive adhesive sheet 253 in-between. The anisotropic
electrically conductive adhesive sheet 253 is heated and cured, with the coil-shaped
contacts 233 thrusting the anisotropic electrically conductive adhesive sheet 253, as
shown in Fig.39, whereby the contact electrode 222 and the coil-shaped contact 233
facing each other are mechanically and electrically interconnected in their entirety.
The result is that the coil-shaped contacts 233 are held in the tﬁrough—holes 231 and
thereby safeguarded against accidental detachment.

Meanwhile, the guide plate 242 itself is bonded by this anisotropic electrically
conductive adhesive sheet 253 to the printed circuit board 221. If the guide plate 242
is apso thrust with a pre-set force so that the electrically conductive sheet 251 is

electrically connected to the contact electrodes 222 via the anisotropic electrically



bunmp 238, with points P1 and P2 thereofbeing in pressure contact with the
el ectrically conductive film 251, as shown in Fig.39, shorting is induced
across P 1 and the contact el ectrode 222 via the électrically conductive
film 251 and the anisotropic electrically conductive adhesive sheet 253,
thus further lowering the resistance. Thg above-descri bed socket for an |IC
such as the socket for an | C 64, shoWn | Fig. 11, |s used in a test step
for electrical propgerties for | C.s Fi i course qfthe
manuf act uFPHEPGHVE, sp@rshqq,@ﬁg) &HFE% Mg ‘émsf%}’&'ﬁ
this test step for electrical ropertles for an I C, the socket for an IC
64, car rybumpt238, withgointsP band P2 thereofibeingdn pressure eontactowith thodectricailyown
in Fig.40. At this time, the IC 66 is |odaded on the socket for an |IC 64,

usi ng aj | gorifotiviind DS1 586 WRSwh i FAY9,Shbfing Bkl dciGed 1] 88d ticedrasied

on a support rrenber 303 and nount ed in’thi's ate on a nounting base bl ock

f th I .
for an | col 9@?23.%@%@&@%”@%&%%4@%25@ L
bumin test for_an |C . as _shown_in Fi In this case, a bumin board
test is caenduativeadhesivesshest 25 agﬂmsé%s@w&mmg&hﬁmlw%rry. ng the IC

66 to a burn-in board 311. In the IC manufacturing process, an |IC of high

reliability cafTheabowstdesctibeddobketdfonadnd(, sgch as itheisodkes tfor as ICH643 shbhvas e
for electrical properties, using the inventive socket for the |IC having

opti mum eir?F{rg }P% lﬂgggﬁ %We@tssteﬁ goﬁglgggﬁ%b? &)H\)gén rtieR bt &R 10 down\d Fi C%@G in

socket for a Cacc Ing to t tion, contact porti

the course of the manufacturing process for the IC 66, constructed as shown in Fig.11.

In this test step for electrical properties for an IC, the socket for an IC 64,
carrying the IC 66, is directly connected to a test board 301, as shown in Fig.40. At
this time, the IC 66 is loadéd on the socket for an IC 64, using a jig 302, and the socket
for an IC 64, carrying the IC 66, is loaded on a support member 303 and mounted in
this state on a mounting base block 305 of the test board 301 with completed electrical
connection.

The socket for an IC 64 according to the present invention can also be used for
a burn-in test for an IC, as shown in Fig.41. In this case, a burn-in board test is carried
out by connecting the socket for an IC 64 carrying the IC 66 to a burn;in board 311.

In the IC manufacturing process, an IC of high reliability can be manufactured
by conducting various tests, such as those for electrical properties, using the inventive

socket for the IC having optimum electrical properties.



arranged in a matrix configuration at a dense pitch can be constructed by
coi | -shaped contacts connected electrically and nechanically using an '
ani sotropic electrically conductive adhesive arranged on contact el ectrodes
provided in a matrix configuration on a printed circuit board, so that the
| C havi ng bunps for external connectio% arranged in a matrix configuration
can be | oaded easily and reliably. % CLAIMS 1. A socket for an IC
conprising: a printed circuit board.on, on urface of which a plurality of
contact el ectrodes are arrangegﬂgﬁuﬂﬁQAEHﬁﬁa%Lﬁéh as an arraying pitch of
external electrodes for the IC and on the opposite surface of which are
arranged a plWithlthegsookettfor ani€) accloedingudecthe present iwverttion; aodtact poazons

‘el ectrodes; an anisotropic electrically conductive adhesive arranged on

sai d cogh%ﬁ g SthoEBRS i Y i [ ' i

arrange on%ggi’%%gfﬁe su?@g%%ﬁg °§§? gt(%‘rﬁlsﬁ (iatgﬁgitmrl ?&?{dﬁgggrc%ag%’d%gﬂi%%edan
openi ng fo etting . said |.C therei sgai d. openi ng facin ai d i iC
oFect r 1 CaRtastE shaitePd asirically e methagicBRT i 1 ppEBpts, ARBIHIRE, <
arranged in said gpening, one ends of which_ are pgsitioned above said
cont act conduetiveiadhesive armangedonenntaet aleeiredasprevided i a matsixicoaliguration e .
and the other ends of which are protruded from said opening, said contact
el ect r od@sa printetiecieonit -andeso ahad ted ICfhaving lanps dohextarnal sehnection
ani sotropic electrically conductive adhesive being nmechanically and

el ectri %?Hn&ed in a matrix configuration can be loaded easily and reliably.




connected to each other via said anisotropic electrically conductive
adhesi ve. 2. The socket for an I C according to claim1l wherein said

coi | -shaped contacts are connected to said anisotropic electrically
conductive adhesive by curing on heating. 3. The socket for an |IC according
to claim1 wherein said opening is nmade_yp of a plurality of through-holes
I n which said coil-shaped contacts are Bgsitioned, with the 40 ends of
said coil -shaped contacts being protQﬁggg | a upper portions of said
through- holes. 4. The socket for an rding to claim1 wherein said
opening in said base block is positioned facing said anisotropic

el ectri cal.l A sooketfar arel@doaygirisingin t he bottom surface of a recess forned
in an outer Iateral surface at a md portion of said base block. 5. The

socket for anyg %f&ﬁﬂ)é:&d%ﬁéﬂ@ éhrfé&etmhﬁﬁ%?lhﬁlﬁ?oféﬁnﬁ&Blé%hd(detst ed

in said recess for operatlng as a frane used to del i mt“the setting
position for th The cket for .an _l to C

Pard t or TR A aBeed ot Cibsatmi pi A R pich A Bt kb i £ HERE Bhil.
at a pitch enlarged, fromthe Eltch of said contact electrodes. 7. A socket

for an | O 8popppaife surfacenokwhich e arrnged arplorality of teranisal elactrodes

plurality of contact electrodes are arranged at the same pitch as an

arrayi ng qonnebteditoeshid cuaitacl eleéteodss for the |1 C and on the opposite
surface of which are arranged a plurality of term nal el ectrodes

an anisotropic electrically conductive adhesive arranged on said contact

 electrodes of said printed circuit board;

a base block arranged on said one surface of said prin;ced circuit board 'and
having an openjng for setting said IC therein, said opening facing said anisotropic
electrically conductiye adhesive; and |

a plurality of coil-shaped contacts arranged in said opening, one ends of which
are positioned above said contact electrodes via said anisotropic electrically conductive
adhesive and the other ends of which are protruded from said opening;

said contact electrodes and the coil-shaped contacts facing each other via. said
anisotropic electrically conductive adhesive being mechanically and electrically
connected to each other via said anisotropic electrically conductive adhesive.:

2. The socket for an IC according to claim 1 wherein said coil-shaped contacts are
connected to said anisotropic electrically conductive adhesive by curing on heating.
3. The socket for an IC according to claim 1 wherein said opening is made up of a

plurality of through-holes in which said coil-shaped contacts are positioned, with the

A



respéctively connected to said contact el ectrodes; a base block for setting
said I C therein, said base block being arranged on said one surface of said
printed circuit board and having a plurality of through-holes facing sais
contact electrodes; an electrically conductive filmformed on an inner

peri pheral surface of each of 41 sai? t hrough-hol es; and a plurality of
coi | -shaped contacts arranged in said p Ur al t hr ough- hol es, one ends of
said coil -shaped contacts being contacted with said contact el ectrodes and
t he Oppognd%ogmd coHeshaprdisontasty bemgnre dmupaextmr&logﬁnﬁémésﬂlr@m

coi | -shaped contacts having the opposite ends thereof thrust by said

“ext ernal helegctrodes of the IC so that the coil-shaped contacts are
contacted with the electrically conductive filnms provided in said

t hr ough- hol ' tyH Hl'n%qﬂ | b be &Hih ' b B on
with sai 'c%—%&g%e@%gpa@gkas a %ﬁlr%g?‘fﬂn"gé’g?ngﬁ or %g:tl\kfxégg?&t%g
external . el ect.rod af the, 1 C and said contact electrodgs.. 8 The socket
For Can | i BESHPRFS JactoE il APIRORRBICPIPoBaraDt cotHraveiEsig b e PR
said printed circuit board are formed at a pitch enlarged fromthe pitch of
t he cont sutfaet efarredess farmerthin soouter ¥aterah surface et smiidhportion lofisaidrbase
wherein an anisotropic electrically conductive adhesive is interposed

bet ween ppdc¢k.printed circuit board and the base bl ock, said contact
el ectrodes and the coil-shaped contacts facing each other via said

5. The socket for an IC according to claim 4 further comprising:

an adapter fitted in said recess for operating as a frame used to delimit the -
setting position for the IC.

6. The socket for an IC according to claim1 wherein said terminal electrodes provided
on said printed circuit board are formed at a pitch enlarged from the pitch of said
contact electrodes.

7. A socket for an IC comprising:

a printed circuit board on one surface of which a plurality of contact electrodes
are arranged at the same pifch as an arraying pitch of exfernél electrodes for the IC and
on the opposite surface of which are arranged a plurality of terminal electrodes
respectively connected to said contact electrodes;

a base block for setting said IC therein, said base block being arranged on said
one surface of said printed circuit board and having a plurality of through-holes facing
sais contact electrodes; |

an electrically conductive film formed on an inner peripheral surface of each of

A



ani sotropic electrically conductive adhesive being nechanically and
electrically connected to each other via said anisotropic electrically
conductive adhesive. 10. The socket for an I C according to claim7 wherein
an electrode filmis formed as- one with said electrically conductive film
on the rimof the opening of each through- hole towards the printed circuit
board, said electrode filmbeing electrically connected 42 via the

ani sotropic, electrjcally conductive adhesive to said contact el ectrodes
adapt ed f 8aids thrpp, §H¥§&éﬂﬁﬁtrode filmvia said anisotropic electrically
conductive adhesive. 11. A socket for an IC conprising: a printed circuit
board on one suarglaratitpfofwoilshaped conthcts wrrahged in said pheal todeghdiales, one
arranged at the sane pitch as an arraying pitch of external electrodes for

the 1€ angngfot §dRRROSIpRATHEIRIEDOhe tonfived i A 86thatt BldrBlibd kndihe

t erm nal ectr es respective conn cte to sal cont act ectrodes;

base bl ock for. set JCth sai d. bei ng arranged on
sai d one SBPPSiteeR Sﬂ%?ﬁ"afﬁ?lﬁgémﬁrlﬁe@ﬁ %‘ﬁ%ﬂl%ﬁﬁ& a plurality of
through-hol es facing sais contact electrodes; a magnetic filmformed on_an
i nner peri pher atidsgpilshgped contactsthaying thnrqpmslteh@n@s theraaf shpist byt isaid of
coi | -shaped contacts arranged in sai-d plural through-holes, one ends of

sai d coi | exfeapsldelectbdes of ks 10 soahhestieasbilishdpesbeshtaontae tcostaéd edtstiend
t he ot her ends thereof being protruded fromsaid through-holes. 12. The

fsiofﬁft f Okl it dty? CotidticiVe ! Alrhib Provided Hh’ S4ill 2PhrduBhlHdIES! baidCeRdnaddiy?

conductive films operating in .conjunction with said coil-shaped contacts as a
connecting conductor between the external electrodes of the IC and said contact
electrodes.

8. The socket for an IC according to claim 7 wherein said terminal electrodes formed
on said printed circuit board are formed at a pitch enlarged from the pitch of the
contact electrodes. |

9. The socket for an IC according to claim 7 wherein an anisotropic electrically
conductive adhesive is interposed between said printed circuit board and the base
block , said contact electrodes and the coil-shaped contacts facing each other via said
anisotropic electﬁcally conductive adhesive being mechanically and electrically
connected to each other via said anisotropic electrically conductive adhesive.

10. The socket for an IC according to claim 7 wherein an electrode film is formed as-
one vﬁth said electrically conductive film on the rim of the opening of each through-

hole towards the printed circuit board, said electrode film being electrically connected

AN O O TR



Is | dyered on the magnetic filmprovided on the inner peripheral surface of
each of the through-hole. 13. The socket for an I C according to claim11
wherein an ani sotropic electrically conductive adhesive is interposed

bet ween said printed circuit board and the base bl ock, said contact

el ectrodes and the coil-shaped contacts, facing each other via said 43
~anisotropic electrically conductive adheSi ve being nmechanically and

electrically connected to each other via said anispfropic electyicall
conduct i v&a satéopm.lecmgalbb@qz@fuqtme %ﬁleﬁ’@eéeé‘ qyﬁaqtg?%qtgqéﬁsfadmgq in
said termnal electrodes provided on said printed circuit board are forned
at a pit ¢or Sivheg 6£id dlecroddSlmiia sait arisotiopicrelectrically conduetive adhestveret hod
for producing an IC using a socket for an IC conprising: a printed circuit

board onigne s [ : rality of contact electrodes are
745488 Sl 0 o

arr anged “at arraying pitch of external electrodes for

the IC and on the opposite surface of I C r.e, ar r.aki

terninal el ectarmﬁ&&? O@adpa%%“fggﬁtﬁ&a‘“@ 8&‘3‘3‘%@2&8&‘%‘8%18%8%%

el ectrically conductive adhesive arranged on_said contact electrqdes, of

sai d pri mredrrangediat thosame, pitchasan anrayong pitchiof eutesnakelectrodes ﬂiea@éa%d
said printed circuit board and having an opening for setting said IC
therein, oiolie @ppositd shipfice Gofs whiclears eiranged @ iphutality aif] termimed uelectredes
adhesive, and a plurality of coil-shaped contacts arranged in said opening,
one ends ' 4 1d QRS 80 ' ntact electrodes via said

ani sotroﬁ?@%&?@@%@é%% I .|cve \ggﬁ%g?]@gegfnd the ot her ends of which

uc
are protruded J l;é)sré]bslgélg for set '“8 ’salsdaféJ tlfe?'gltn?%id base block being arranged on said

one surface of said printed circuit board and having a plurality of through-holes facing
sais contact electrodes; - |

a magnetic film formed on an inner peripheral surface of .each of said through-
holes; and

a plurality of coil-shaped conﬁcts arranged in said plural through-holes, one
ends of said coil-shaped contacts being contacted with said contact electrodes and the
other ends thereof being protruded from said through-holes.
12. The socket for an IC according to claim 11 wherein an electrically conductive film
is layered on the magnetic film provided on the inner peripheral surface of each of the
through-hole.
13. The socket for an IC according to claim 11 wherein an aniéotropic electrically
éonductive adhesive is interposed between said printed circuit board and the base

block , said contact electrodes and the coil-shaped contacts facing each other via said

(N O O



el ectrodes and the coil-shaped contacts facing each other via said

ani sotropic electrically conductive adhesive being mechanically and

el ectrically connected to each other via said anisotropic electrically
conductive adhesive, said nmethod conprising: a step oftesting electrical
properties of the ICwith the |IC being t on said base block of said
socket for contacting said external eleCtrodes of the ICwth said coil-

44 shaped contacts, with _said termnal_ el ectrqdes being connected tqQ a_ test
board. 1@nispteopietélectricellyr eondpatiyecadhesive haiag angchameally ramdy glectrically

el ectrodes provided on said printed circuit board of said socket for the IC
ar e for negnatcteditoteabh othex vadaid amisdlrepiv éslebtrivallyaschduoctiveatihedivet r odes.

17. The method according to claim 15 wherein said opening provided in said
socket fqiy t h§pGdcke RS ' f 3 &?‘]B Cl '
cont act e4éct ?’élggssdc\l;tlca sa?%qg{i%%}r%%#@g%%}qui ‘é’ialﬁayﬂrcggir%tc |v% %@ﬁ‘é@%g
said coil -shaped contact el n osijioned in said through-holes. 18., The
ot hod adEBTReAGT Sid Panted oL Perd arf Tormed af 8 aich Suisaied s the P €
formed on the inner peripheral surface of the through-hole of said socket

for the Isaid gentadheleawroddesi according to claim 17 wherein a magnetic filmis
formed on the inner peripheral surface of the through-hole of said socket

for the 13, RGnethdd foepreduciagAndidgsing acdovket for #EC Comprigimgtnetic film
and an electrically conductive filmare |layered on the inner peripheral

surface of the J Ot aaRi A RHrd B8 che AFHRE dfWhibA g pifirality of contact electrodes

are arranged at the same pitch as an arraying pitch of external electrodes for the IC and

on the opposite surface of which are arranged a plurality of terminal electrodes
connected to said contact electrodes, an anisotropic electrically conductive adhesive
arranged on said contact electrodes of said printed circuit board, a base block arranged
on said one surface of said printed circuit board and having an opening for setting said
IC therein, said opening facing said anisotropic electrically conductive adhesive, and
a plurality of coil-shaped contacts arranged in said opening, one ends of which are
positioned above said contact electrodes via said anisbtropic electrically conductive
adhesive and the other ends of which are protruded ﬁ'oml said opening, said contact
electrodes and the coil-shaped contacts facing each other via said anisotropic
electrically conductive adhesive being mechanically and electrically connected to each
6ther via said anisotropic electrically conductive adhesive, said method comprising:
a step of testing electrical properties of the IC with the IC being set on said base

block of said socket for contacting said external electrodes of the IC with said coil-
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44
shaped contacts, with said terminal electrodes being connected to a test board.
16. The method according to claim 15 wherein said terminal electrodes provided on
said printed circuit board of said socket for the IC are foﬁned at a pitch enlarged from
the pitch of said contact electrodes.
17. The method according to claim 15 wherein said opening provided in said socket
for the IC is made up of a plurality of through-holes facing said c.ontact electrodes via
said anisotropic electrically conductive adhesive, said coil-shaped contacts being
positioned in said through-holes.
18. The method according to claim 17 wherein an electrically conductive film is
formed on the inner peripheral surface of the through-hole of said socket for the IC.
19. The method according to claim 17 wherein a magnetic film is formed on the inner
peripheral surface of the through-hole of said socket for the IC. |
20. The method according to claim 17 wherein a magnetic film and an electrically
conductive film are layered on the inner peripheral surface of the through-hole of said
socket for the IC. |
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