1 SOCKET ADAPTOR APPARATUS Field of the Invention This
invention relates generally to an adaptor for sockets that mount a
semiconductor device and more particularly to a socket adaptor that
provides an interface of an electrical connection between contacts of a
socket and electrodes of a circuit substrate. Background of the Invention
A conventional socket for a BGA package is disclosed in Japanese Patent
No. 3737078, issued November 4, 2005, by w. f example. This patent
shows a socket that i€ W%ﬁ%é@? 'Bgﬁtmg an electronic
device that includes a semiconductor device of the surface mount type
such as BGA or CSP. According to the patent, the socket includes a base

Fi , ember, a plurality of contacts, an adaptor which is
capable of moving in a direction toward or away from the base member
and which offers a mounting surface for a BGA, a latch member rotatably
mounted on the base member and a positioning mechanism that moves in
linkage bt e PRAVEIRR SERTIE coveramraBder ROGaHitBH, THave are
sockets that are opened and closed by a cover member rotatably

SCHREITEH6R {RBitaay! rﬁ@ﬁ%@f%dﬁﬁ&%ﬁﬂ%@ﬁmﬁ%m%ﬁ@@ interface

such as 2
of an electrical connection between contacts of a socket and electrodes of a circuit

substrate,

Background of the Invention

A conventional socket for a BGA package is disclosed in Japanese Patent No.
3737078, issued November 4, 2005, by way of example. This patent shows a socket that
is capable of mounting or dismounting an electronic device that includes a semiconductor

device of the surface mount type such as BGA or CSP.

According to the patent, the socket includes a base member, a cover member, a
plurality of contacts, an adaptor which is capable of moving in a direction toward or away
frorﬁ the base member and which offers a mounting surface for a BGA, a latch member
rotatably mounted on the base member and a positioning mechanism that moves in

linkage with the movement of the cover member.

In addition, there are sockets that are opened and closed by a cover member

rotatably mounied on the base member and that mount a semiconductor device, such as



BGA, or the like, on the base member with means causing the cover

member to engage in an alternating motion. These sockets have a

plurality of contacts in the shape of a pin grid array protruding from the

bottom, the contacts being inserted into through holes formed on the

circuit substrate where they are soldered. The socket for semiconductor

devices is mounted on a circuit substrate for measurement of electrical

roperties and reliability of the semiconductor device that has been
Eif thereid. o PHIRSIREIRENG IHBcEBh kit 1o Bsaristapalpido engage in

circuit substrate are directly soldered as described above, with a result
antpHeTEpERD eLATiffidistassisen dark andusdilel! potHatiy iiths semecibanin erid

to substitute the contacts of the socket with probe pins, the shape of the
argohpaet v asdckeths botfplicaiedoamrisfitisLsse tHdrép shiottiehabsidarmed

becomes extremely high. Summary of the Invention An objective of this
onpliestisAliS IR VISIoN Bleartadubisrddr sockets that solves the

problem of the conventional art as described above whereby an existing

socket can be easily mounted or dismounted on the circuit substrate, or

the like. The socket adaptor according to this invention is made of an

electridkisPikeiuiatisrRiseRsision A9ivigea sl mranicsfthrotig R slds Hetpisd

therethrough, said through 3 holes each including an upper opening and
mw%&ﬁ,%cﬁlﬁﬁpj@gﬁﬁiﬁﬁm giiability of the semiconductor device that has

been mounted therein. For this mounting, the contacts of a socket and the circuit substrate
are directly soldered as described above, with a result that it becomes difficult to

disengage the socket.

Although it is conceivable to substitute the contacts of the socket with probe pins,
the shape of the contact of a socket is complicated and, if it is used, the cost of the socket

becomes extremely high.

Surmmary of the Invention

An objective of this invention is the provision of an adaptor for sockets that solves
the problem of the conventional art as described above whereby an existing socket can be

easily mounted or dismounted on the circuit substrate, or the like.

The socket adaptor according to this invention is made of an electrically

insulating member having a plurality of through holes formed therethrough, said through



electrically conductive material is accommodated in each of the said

plurality of through holes with each probe pin having a clip portion

thereon that electrically engages a contact when the contact is inserted

from said upper surface opening and each probe pin has on its lower part

a head portion that can protrude from & respective said lower opening. A

spring member is accommodated in each of said plurality of through holes

to bias said probe pins so that the tip portions can protrude from the lower
ROl A S A B B BT &N 1S oF PRBVIRY B aRi Shodp oF

opening into the respective through hole in opposition to the bias_of the
eloghHRY FhERREBF BT SRt ITAECATAIR GGt R BasdyHhaRes dbpgriigo! through

long each_through hole and said probe pin is capable of sliding inside a
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lower adaptor. Said upper adaptor includes a protuberant portion_that
Wi AR AT dRF SIS RIS HERY Ot G ARSI B SREIFARb BEP hBIR BFS on
. the lower adaptor and said protruding part limits the position of one end of
IS O M B BT R AL RE AR IRRGUESRT SH thead dpBerigaening. A

through hole of the lower adaptor. The cross- sectional shape of the )
SPHREUGHHSIE BF ARTITHREF SHBOEafRbiGRHAL Taetehdinies tartiahgxid

cross-sectignal shape of the through holes of the lower adaptoris_ . .
Pfﬁb%Pd&ﬁﬁ%ﬂ&@} PP SARTE BTG PAFE preferap P it Gaer aepERi spid tip

elastically def%rmable arms, the said pair of arms_being connected to a

PRy S e BB bR W SRIB SR LSRRG E P SHB ACaPRT IR AGHgH hole

. halfway. along its len toward the opposing arm. Moreover, a
in oppogi ion to the bias %%hthe spring memi?ee. J

Preferably, the main adaptor body hés a slot formed along each through hole and
said probe pin 1s capable of sliding inside a respective slot and said main adaptor includes
an upper adéptor and a lower adaptor. Said upper adaptor includes a protuberant portion
that protrudes inwardly into th@ imaginary continuation of each though hole of the lower
adaptor and said protruding part limits the position of one end of said spring member that
has been accommodated in the respective through hole of the lower adaptor. The cross-

- sectional shape of the through holes of said upper adaptor is approximately rectangular

and the cross-sectional shape of the through holes of the lower adaptor is approximately

round.

Said clipping part preferably includes a pair of elastically deformable arms, the
said pair of arms being connected to a body of the probe pin. A protuberance extends

from each arm, generaily halfway along its length, toward the opposing arm. Moreover, a



4 protruding pin extends upwardly in the longitudinally axial direction of
the probe pin from the said body between the pair of arms. The spring
member, made of electrically conductive coil spring material, is received
between said protuberances and the protruding pin on the body.
Preferably, said coil spring includes aiscontact part for electrically engaging
an elongated contact member that is inserted from said upper opening.
Said main adaptor body also includes either a positioning through hole or
PIRFHERE NG e roeidy ihdelsnaiuderal audEpSiTaHaR HclorBiRgEB ™
a preferred embodiment of the invention comprises a main adaptor body
fromade stdRedereaRpilsnaii AmateridlnrSRgTWHIBR  Zpflrafig strically
through holes have been formed, each through hole having an upper
COBPRFIYG ERitSRIGEERGRrEHinY BAE S PIRF ARy DL AR Therirsrare he
respectively accommodated in said plurality of through holes, each spring
ProfRIBENHCRIRR R @ontact part that comes into contact with an
elongated contact that is inserted from said upper opening and a lower
part of each spring member protruding from said lower opening of said
plurality of through holes. According to this invention, it is possible to
easily THGEH Br dishiBlPTHE SeKEESoeaTdacHBeft Ssstansally cagasHs =

socket is smeared, it is possible to easily clean the socket or reutilize the

el apEKet it et IsERRF FMbIeA AT dere et sips fagaine. Said main adaptor

body also includes either a positioning through hole or groove for fixing the socket

thereto.

A socket adaptor made according to a preferred embodiment of the invention
comprises a main adaptor body made of an electrically insulating maierial through which
a plurality of through holes have been formed, each through hole having an upper
opening and a lower opening and a plurality of spring members are respectively
accommodated in said plurality of through holes, each spring member including a contact
part that comes into contact with an elongated contact that is inserted from said upper
opening and a lower part of each spring member protruding from said lower opening of

said plurality of through holes.

According to this invention, it is possible to easily mount or dismount the socket
on the circuit substrate. In case the socket is smeared, it is possible to easily clean the

socket or reutilize the socket that has been removed from the circuit substrate.



5 Brief Description of the Drawings For a more complete understanding of
the present invention and further advantages thereof, reference may be
made to the following detailed description of the preferred embodiments
taken in conjunction with the drawings in which: Fig. 1 is a cross-sectional
view of a socket to which an adaptor fkade in accordance with a preferred
embodiment of the invention has been attached; Fig. 2(a) is a top plan
view of the socket adaptor accordlng to the first preferred embodiment of

Brgb RessHnd o pidhe Isawings 4ss_sectional view taken on line A-A of Fig.
2(a); Flg 3 is a cross-sectional view of the lower and upper adaptors
separated from each other as viewed from the front side; Fig. 4(a) is an
expanded cross-sectional view of a portion of the upper adaptor of Fig
includiffo &OERAMER HHE R 48) 46 Beottsm PR A ﬂgtﬁ%ugh
hole and Figs. 4(c), 4(d) are a cross-sectional and top plan_vjews,

adFETREN R CB tRETRASHGRAhBfePfefisc i thET5MRE: @d&f&ﬁ%ﬁrﬁ?&%@% the
is a cross-sectional view and Fig. 4(f) a bottom plan view of a variation of

PR EHEEBRO R TR GUGR Hb?@lf&ﬂ%aﬂoﬁlfhéwgéw@aaw% d'Figs. 4(g)
and 4(h) are a cross-sectional and top plan views, respectively, of a
through hole of the lower adaptor;

Fig. 1is a cross-sectional view of a socket to which an adaptor made in

accordance with a preferred embodiment of the inventior has been attached;

Fig. 2(a) is a top plan view of the socket adaptor according to the first preferred

embodiment of the invention;
Fig. 2(b) is a cross-sectional view taken on line A-A of Fig. 2(a);

Fig. 3 is a cross-sectional view of the lower and upper adaptors separated from

cach other as viewed from the front side;

Fig. 4(a) is an expanded cross-secticnal view of a portion of the upper adaptor of
Fig. 3 including a through hole and Fig. 4(b) is a bottom plan view of the through hole
and Figs. 4(c), 4(d) are a cross-sectional and top plan views, respectively, of the through

hole formed in the lower adaptor;



Fig. 5(a) is a front side view of a probe pin; Fig. 5(b) is a front side view of

the Fig. 5(a) probe pin shown with a coil spring installed thereon; Fig. 6 is

a cross-sectional view of a portion of the main adaptor body, as viewed

from the front side, showing a through hole where a probe pin has been

inserted; Fig. 7 is an exploded cross-sgctional view of a socket, a socket

adaptor made in accordance with the invention and a circuit substrate;

Fig. 8(a) is a view similar to Fig 6 showing the probe pin prior to mounting

on thBigsdisstintesTPig-seip e bvitenasihtilar 460id SlayritsHiwiING traration

probe pin after mounting to the substrate, and Fig. 8(c) is a view similar to
of Flig. B bdtishowinghthel probegsinnsibsegarnt1ptesarbEies confacibh) are 2

Fig. 9 is a cross-sectional front side view of a portion of the socket adaptor
crexseordingdoan dhalpreferrad epissiithient of theuahdatiop M/ lay % adaptor;

probe pin and shown with the probe pin in alternate positions; and 7 Fig.

10 is a cross-sectional front side view of a portion of a socket adaptor

made in accordance with another preferred embodiment. Detailed

DeschigtibfepisthérPreteteedBnib6dimenEFhe above and other objects

and features of the present invention will become apparent from the

detailed description of the invention along with the drawings and

Fig. 5(b) is a front side view of the Fig. 5(a) probe pin shown with a coil spring

instalied thereon;

Fig. 6 is a cross-sectional view of a portion of the main adaptor body, as viewed

from the front side, showing a through hole where a probe pin has been inserted;

Fig. 7 is an exploded cross-sectional view of a socket, a socket adaptor made in

accordance with the invention and a circuit substrate;

Fig. 8(a) is a view similar to Fig 6 showing the probe pin prior to mounting on the
substrate, Fig. 8(b) is a view similar to Fig. 8(a) but showing the probe pin after mounting
to the substrate, and Fig. 8(c) is a view similar to Fig. 8(b) but showing the probe pin

subsequent to the socket connection;

Fig. 9 is a cross-sectional front side view of a portion of the socket adaptor
according to another preferred embodiment of the invention having a probe pin and

shown with the probe pin in alternate positions; and



appended claims. Fig. 1 shows an example of a socket that has
connected thereto a socket adaptor made according to a first preferred
embodiment of this invention. Socket adaptor 10 is to be connected
between a circuit substrate and the socket 20, thereby offering an
electrical interface between the socket and the circuit substrate. It is
possible to mount various packages such as BGA, LGA, PLCC and the
like on socket 20. Socket 20, as shown in Fig. 1, includes a cover
membir 40 WHIEH S CHPSB BPA R ERIEAMG ATGHGH toaare drid dymate

. from base member 30 and a pluraljty of elongated contact members 50
I G RH 556 BRCR PHOEREL T BAS RARBRr 30. A pair of coil springs (not
shown in the drawings) is interposed between cover member 40 and
base member 30 biasing cover member 40 is away from the base
member nerally rectangular opening 42 is formed approximately at
Dejaaled J ROV e rbel A xding-end unloading devices to be
tested. The upper surface of electronic package 1, loaded in the socket,
is pressed downwardly as the rotation takes 8 place with the rotary axis
46 as the center in linkage, with thci reciprocglr@eotion of .cover meg’ﬂlc)b%rC ome

40. CONEOLEGOANTHG HTiTE HhESATGW AR SSPHES 52 8P AN

lectrically insulati terial, d imately, at th t
DG B AT S CORLRS BOTo B Byl GHECH Aty HeUTHEY By
stogg%rs 32. In this manner, contacts 50
appended claims.

Fig. 1 shows an example of a socket that has connected thereto a socket adaptor
made according to a first preferred embodiment of this invention. Socket adaptor 10 1s fo
be connected between a clrcuit substrate and the socket 20, thereby offering an electrical
interface between the socket and the circuit substrate. It is possible to mount various
packages such as BGA, LGA, PLCC and the like on socket 20. Socket 20, as shown in
Fig. 1, includes a cover member 40 which is capable of a reciprocating motion toward
and away from base member 30 and a plurality of elongated contact members 30 which

have been mounted in base member 30.

A pair of coil springs (not shown in the drawings) is interposed between cover’
member 40 and base member 30 biasing cover member 40 is away from the base
member. A generally rectangular opening 42 is formed approximately at the center of
cover member 40 for loading and unioading devices to be tested. The upper surface of

electronic package 1, loaded in the socket, is pressed downwardly as the rotation takes



are arranged along two dimensions like a matrix array. In addition, a post

36 in the shape of a column which is to be used for positioning purposes

is formed at each corner of the bottom 30a of base member 30. The

upper end of contacts 50 are electrically connected to respective terminals

of package 1. Contact lead 52, which ¢pnstitutes the lower end of each

contact 50, protrudes from the bottom 30a of base member 30 for

connection to the socket adaptor. Socket adaptor 10 shown in Figs. 2(a),
pla¢h vindl ke umainsadagst drebmaye 1 2oviiitha gereugikolesforeakboaton of cover

locations corresponding to contact leads 52 plus a plurality of probe pins
médsattire accommodated, one in each through hole 14 of main adaptor

body 12, and coil springs 62 which bias respective probe pins 60. The

main adaptor body 12 has a rectangular outside appearance; it has a

two-layer structure including upper adaptor 12b and lower adaptor 12a.

The léwetaaddpioioti2aandinthe eppe radaptbsd@ie adiod plurlityiafily

through holes 14 at the positions that correspond to the contact leads 52.
inpubdlnmmatpesitonimgiedughihalené4vavitiy acdtsahewhatdarger30 with

opening diameter than the post portion 36 is formed at each corner part
caoftaséi? Gdaptoh bodyiteforliyeputpese pingetting2the pgostponion@éietts 50

socket 20. The main adaptor body 1.2 is formed of suitable electrically
armsuiungs ded tevgaiv s e as nighli he ataesistany rés i giolyetheosuloin the shape

(PES). Materials other than PES which can be used include
ofpoyphenyieriehsialfidecresia {RRSYtiopitz grysgtasines fofymént each corner of the

bottom 30a of base member 30,

The upper end of contacts 50 are electrically connected to respective terminals of
package 1. Contact lead 52, which constitutes the lower end of each contact 50, protrudes

from the bottom 30a of base member 30 for connection to the socket adaptor.

Socket adaptor 10 shown in Figs. 2(a), 2(b) includes a main adaptor body 12 with
through holes formed at locations Correspdﬂding to contact leads 52 plus a plurality of
probe pins 60 that are accommodated, one in each through hole 14 of main adaptor body

12, and coil springs 62 which bias respective probe pins 60.

The main adaptor body 12 has a rectanguiar outside appearance; it has a two-layer
structure including upper adaptor 12b and lower adaptor 12a. The lower adaptor 12a and
the upper adaptor 12b have a plurality of through holes 14 at the positions that

correspond to the contact leads 52. A celumnar positioning through hole 64 having a



(LCP), polysulfonic resin (PSP) and polyarylate resin (PAR). Fig. 3 shows
the upper and lower adaptors spaced from each other. Figs. 4(a) and 4(c)
show expanded cross-sectional views and Figs. 4(b) and 4(c) plan views
of a through hole formed in upper adaptor 12b and lower adaptor 12a,
respectively. See numerals 13 and 15 for referencing the plan views. The
lower adaptor-12a has a lower surface opening 14a for the receipt of the
tip of a probe pin 60 which is adapted to extend out of the opening. A
soTaprERahio EehoReTENS 41 TTemBd s H) thaast POTIHKE S0 IWE PG pletiifl coarer part
A pair of aligned lower slots 18a is formed at a corresponding location in
of haithickitsd wlsettisir didowmonirolighhore 1BarssiaweradHpedsagdeet 20.
The width W of the pair of aligned lower slots 18a is made somewhat
large relative to the thickness of the sheet of probe pin 60 to facilitate
sliding motion of the probe pin in the perpendicular or longitudinal
direction riasreBydirakidy il pasibrebYestiiebinolveiert vinrobegpinisoal
in the horizontal direction as well as its rotation. Meanwhile, the upper
sughapioeha pais aristash ersopeairgiear b an bR Maleonie atheadan PES
shape on its upper surface to facilitate insertion of a contact lead 52 and
whighttas b uspperchirbupplisienYBhsiHEl tuecBRimdlaie proteligia B ymer
linked to upper opening 14b. A pair of aligned upper slots 18b are formed
(L&Rerrphialonts exich Gopennf ittt Hele tosHcGoMmodate respective
probe pins 60 with the upper slots having a width W the same as width W
of the lower slots 18a. When the lower adaptor 12a and the

Fig. 3 shows the upper and lower adaptors spaced from each other. Figs. 4(a) and
4(c) show expanded cross-sectional views and Figs. 4(b) and 4(c) plan views of a through
hole formed in-upper adaptor 12b and lower adaptor 12a, respectively. See pumerals 13
and 15 for referencing the plan views. The lower adaptor 12a has a lower surface
openingl4a for the receipt of the tip of a probe pin 60 which is adapted to extend out of
the opening. A lower through hole16a is formed so that it is linked to lower opening 14a.
A pair of aligned lower slots 18a is formed .at a corresponding location in the thickness
direction of lower through hole 16a of lower adaptor 12a. The width W of the pair of
aligned lower slots 18a is made somewhat large relative to the thickness of the sheet of
probe pin 60 to facilitate sliding motion of the probe pin in the perpendicular or
longitudinal direction, thereby making it possible to restrict movement of probe pin 60 in

the horizontal direction as well as its rotation.

Meanwhile, the upper adaptor 12b has an upper opening 14b formed with a

conical lead-in shape on its upper surface to facilitate insertion of a contact lead 52 and



upper adaptor 12b are connected, each upper through hole 16b aligns
with each respective lower through hole 16a to make one single through
hole 14 and the lower slots 18a and the upper slots 18b become
continuous. In this manner, probe pins are able to slide within respective
through holes and slots. In this conneggjon, it is pointed out that the plan
(horizontal) cross-sectional shape of the lower through holes 16a of lower
adaptor 12a is approximately round while the plan (horizontal)
ha%sgp@é&ﬁ%rﬁagérf@é% Ko SriRgderasaapordap PEORSHEdMERkRA (0 upper
rectangular of a suitable size to form a differential surface range F on the
OPBBHEM BT dppeiF Uddisi  1p HrdlaticetPryherentbrefadipe iseash tHeper
rectangular and circular through holes that, in effect, overlap or protrude
SRR AR BORaHUERRR T BT SRR aRiBBGR o taRPThidosubricES 2
. range F serves to fix the position of the upper end of coil springs 62 that
Wlﬁg\l/%"/b@éﬁ%%éﬁ]‘fﬁéﬂ’ayg)&’ﬁrﬁhﬁm%‘ﬁ@hS%Pe 24V thedywed aPpaiBv 4p and the
variation of the shape of through hole 14. See numerals 21 and 23 for
UPRSEPE AR BRAATG BN S g (PR Ry Sb Rotsdl b pErsdEibkdiElh a
pair of protruding portions or tabs 19 are formed that extend into each
reiﬂ%@?’?ﬁ%ﬁ@ﬁ@@%ﬁ%? ?ﬁ%tﬁéﬂa@ Wﬁ%ﬁ@i@&?@%‘?rﬁééﬂﬂli?ﬁeéowef slots
selected thickness at a position 90 degrees from the upper slots 18b so
18@15{!%%%@%9@4@%}@@5%% By PHOtION M tRanE T, YSBE Biff 665 AtHe to
Jpair of protrusions 19 fix the position of the upper end of coil springs 62
sigrat e 18R4T REC BHRMERAE i thdHrough holes 14.

In this connection, it is pointed out that the plan (horizontal) cross-sectional shape
of the lower through holes 16a of lower adaptor 12a is approximately round while the
plan (horizontal) cross-sectional shape 16b of upper adaptor 12b is approximately
rectangular of a suitable size to form a differential surface range F on the bottom of upper
adaptor 12b produced by the difference in shapes of the rectangular and ;ircular through
holes that, in effect, overlap or protrude into the imaginary continuation of lower through
hole 16a. This surface range F serves to fix the position of the ﬁppez end of coil springs

62 that have been accommodated in through holes 14.

Figs. 4(e) — 4(h) show a variation of the shape of through hole 14. See numerals
21 and 23 for referencing plan views of Figs. 4(f) and 4(h). On the upper adaptor 12b a
pair of protruding portions or tabs 19 are formed that extend into each upper through hole
16b. The pair of protrusions 19 are formed with a selected thickness at 2 position 90

degrees from the upper slots 18b so that it will not interfere with the sliding motion of the



Fig. 5(a) is an elevational view of probe pin 60. The probe pin is
composed of electrically conductive material and is formed by punching it
out of a metal sheet, such as a sheet of beryllium copper or the like. A tip
66 is formed on the lower end of probe pin 60 and is adapted to extend
out of lower opening 14a. The lower end of tip 66 is made approximately

" in the shape of a triangle forming a point contact for engaging an

Iectrog cated on a circuit s % trate. An electrical engagement part 68

oSS HRG AL ErEei it BRI b brbbE BN CEP T i B ar ot pttogs
e ement with a contact lead 52. The clipping, portion 68 includes a

6 G ey AP Rl e BUSUOAEIEH 1o base 68b of the
probe pin. A pin shaped support 60a protrudes in the perpendicular or
longitudinal direction generally half way between arms 68a and a

. protrusion 68b is. formed approximatel id-length on the each arm 6
e NI AT BB SReR AP AP P S faprectteall

Ooppos arm. AS SnowIt In

spring 62 is placed.on base 68a wit sup ort pin 60a received in.th
coRRU 5 B AN SU 1 LA LR Sheh A R ket et et o

f th il spri ' ' b, As sh ,.COll spring.62 , .
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state, probe pin 60 is incorporated, int respective through hole on the
s B e B I R L R e L R e o

apg]r%g?r{%flqu i?lot %2 EBE & %I[}igggaigt%n%?gé/ a point contact for engaging an electrode

located on a circuit substrate,

An electrical engagement bart 68 is formed at the upper end of probe pin 60 for
clipping electrical engagement with a contact lead 52. The clipping portion 68 includes a
pair of elastically deformable arms 68a connected to base 68b of the probe pin. A pin
shaped support 60z protrudes in the perpendicular or longitudinal direction generally half
way between arms 68a and a protrusion 68b is formed approx'imately at mid-length on
the ea_cﬁ arm 68, each extending to\x}ard the opposed arm. As shown in Fig. 5(b), a coil
spring 62 is placed on base 68a with support pin 60a recetved fn the cavity at one
terminal end of the coil spring and with the other terminal end of the coil spring engaging

protrusions 60b.

As shown, coil spring 62 is somewhat compressed between base 68b and protrusions 60b.

In this state, probe pin 60 is incorporated into a respective through hole on the main

adaptor body 12.



into which a probe pin 60 and coil spring 62 have been incorporated. For
assembly, the probe pins 60, each holding a respective coil spring 62 as
shown in Fig. 5(b), are first inserted into a lower through hole 16a. The
probe pins are inserted along the lower slots 18a and the tips 66 of the
probe pins protrude from respective |&éwer openings 14a The upper
adaptor 12b is fixed by means of a hook (not shown) on the upper

surface of lower adaptor 12a. As a result, probe pins 60 are
accommodated in through holes 14 of main adaptor body 12. The clipping

.part 68 of probe pins 60 are at a certaip distance away from upper :
FIg R e THBIRE ShOSraiHB T S Roui BEOU e tper Heiapior Haptor body

. en the er part of coil springs 62, tip portions 66 of the_probe pins
oS R RCG 5 ot 1 e IORE BPBRGEeAE TeanBRy. e

derstood that th ection d ibed f ining the lower and _
P AHRBIBrT: A Ao REFEE 61 A ARy OTAD e e

: hesive, threaded bers, etc. Iso b ployed. With
InPGHTANER toT P SOBRe A pton 16 ISIHSRIS A oS Ehe P absIFater ot

70 f ment , to cit le. A plurality of
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of circuit substrate 70 corresponding to the probe pin 60 array. 13 A
" package 1 is mounted or a socket 20 that has not as yet been mounted is

h k f h icular direction. Th
;gg?gl;{eglé%egﬁiegas&%r?E%qsa%?gdlgy rmocgerl]nts gf %%{’ggkn I{g’ltj S%E)grlfrl %%%ge upger

surface of lower adaptor 12a. As a result, probe pins 60 are accommodated in through
holes 14 of main adaptor body 12. The clipping part 68 of probe pins 60 are at a certain
distance away from upper openings 14b. As the range F on the lower face of upper
adaptor 12b engage the upper part of coil springs 62, tip portions 66 of the probe pins are

constantly biased to extend out of the lower openings 14a.

It will be understood that the connection described for joining the lower and upper
adaptors is not limited to the vse of a hook but other joining means, such as adhesive,

threaded members, etc. can also be employed.

With reference to Fig. 7, socket adaptor 10 is installed on the circuit substrate 70
for measurement purposes, {o cite an example. A plurality of electrically conductive
electrodes or lands 72 are formed on the surface of circuit substrate 70 corresponding to

the probe pin 60 array.



inserted into the positioning through holes 64 to position the socket and

adaptor and then into holes 74 of the circuit substrate. As a result, contact

leads 52 of socket 20 extend through respective upper openings 14b and

are clipped by the clipping parts 68 of the probe pins in the through holes

of the main adaptor body. In this manner, the socket 20 is connected to

the circuit substrate 70 through socket adaptor 10. Fig. 8(a), similar to Fig.

6 shows the main adaptor portion with a probe pin and spring prior to its
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indicated by arrow mark R by means of coil spring 62 with the pin's tip part
cogpegiktbind qeﬁ%ﬁ@?@qméfwéﬁwguﬁlﬁ%lﬂ%@ﬁ%ﬁ%apwwaypfzﬁs 36 are
_ Fig. 8(b) shows the state of the probe pin subsequent to its mounting on
IN§REG i LEUPREFAAEINY HEAtER bRl OAda oY RoR P S9rE8 IFee R frBI ! then
_on circuit substrate 70, tip portion 66 is pressed against circuit substrate
intpohaiid tHerbrBBETHRTS BUsHED Op 4T tHEL GRBERO AT cateteRy aFrale S 5RY

opposition to the bias of coil spring 62. Probe pins 60 slide by being
thiRHaBAReSIBiE WrRE brRF AiBBSh AP AT BetiRpsrmEdhin ISR HEISS 4 the

As the position of the top of the coil springs are limited by the overlappin )
prgéﬁée%%%nrawgt@rp%c%&@a Bhikdnemerirabeds ie it amerIahFshmied 20 1s

in through holes 14, a s ring7 ressure is constantly applied to the tip
CORBRTGHS B ENGRH R bt iiat &@Wﬁg%%oﬁlfétrﬁ%% ngage the

electrodes of the circuit substrate with a 14 suitable force. If socket

adaptor 10 is taken off circuit substrate 70, the socket adaptor

Fig. 8(a), similar to Fig. 6 shows the main adaptor portion with a probe pin and
spring prior to its mounting on the circuit substrate. The probe pin is biased in the
direction indicated by arrow mark R by means of coil spring 62 with the pin’s tip part 66

extending out of the lower opening 14a of the main adaptor body 12.

Fig. 8(b) shows the state of the probe pin subsequent to its mounting on the circuit
substrate. When the main adaptor body 12 has been mounted on circuit substrate 70, tip
portion 66 is pressed against circuit substrate 70 and the probe pin is pushed up in the

direction indicated by arrow S in opposition to the bias of coil spring 62.

Probe pins 60 siide by being guided by slots 18a and 18b that have been formed in
through holes 14. As the position of the top of the coil springs are limited by the
overlapping surfaces, range F, located on the lower surface of the adaptor 12b formed in
through holes 14, a spring pressure is constantly applied to the tip portions 66 with a

result that the tips 66 are made to engage the electrodes of the circuit substrate with a



returns to the state shown in Fig. 8 (a). Fig. 8 (c) indicates the state of the
probe pin subsequent to the connection of the socket. When the socket is
connected to the main adaptor body 12, clipping part 68 clips the sides of
elongated contact lead 52 that has been inserted through the upper
opening 14b, with the contact lead 52 being electrically connected. As a
result, socket 20 is connected to the circuit substrate 70 through contacts

rob s 60, Another, preferred. embodiment of e |nve
SR PP SR P BN ECT A CBlt CaUE EBFetiag o
80 is used. The coil s omprises a lower terminal portlon 80a and
TeRIgR ek et ﬁépﬁgﬂlﬁ}?ég% the inner diameters of the lower portion

80a being smaller than the inner diameter of the upper portion 80b. The
upper portion 80b of the coil spring engages the protruding portion, range
located on the lo rface.of the upper adaptor 12b
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Another preferred embodiment of the invention is shown in Fig. 9. In this
embodiment an electrically conductive coil spring 80 is used. The coil spring 80
comprises & lower terminal portion 80a and a upper terminal portion 80b and the inner
diameters of the lower portion 80a being smaller than the inner diameter of the upper
portion 80b. The upper portion 80b of the coil spring engages the protruding portion,
range F which is located on the lower surface of the upper adaptor 12b or, as shown in
Fig. 9, tabs 19 that extend into through hole 14, As a result, the position of one end of the
coil spring 80 is limited and the probe pin 60 is biased so that tip 66 protrudes out of the

lower opening 142 at all times. This state is shown on the right side of Fig. 9.

When the main adaptor body is connected to the circuit substrate the probe pin 60
is pushed upward in & perpendicular direction in opposition to coil spring 80. At this
juncture, the tip part engages the electrode of the circuit substrate with a suitable force.

Then, when socket 20 1s attached, and contact lead 52 that has been inserted engages the



inside of the lower terminal portion 80a through the upper opening 14b

and is electrically connected to probe pin 60 through coil spring 80. This

state is shown in the left side of Fig. 9. As a result, BGA package 1 that

has been mounted on socket 20 is connected to the circuit substrate

through contact 50, coil spring 80 and probe pin 60. Another preferred

embodiment of this invention will be explained with referenced to Fig. 10.
_ An electrically conductive coil spring 82 is employed in place of the probe
ingiit efohslortg @Mﬁ%;ﬁ’ﬁé%%ﬂaé)mgf%ﬁ& B PR ST AR B ars s 2RF trically

and an upper part or terminal 82c. The lower end diameter is smaller thgm
CORRE fitErimBERRE PP AT FORISRING St S THREUBDE Barelt side of

_diameter. The upper end 82c of coil spring 82 engages protrusion surface
Fig. §h {2 et Blrfapackidnd (iperadapionrsitivd o de(shdnPrmeigd o

10) that extend into through hole 14 thereby limiting the position of the top
the CRRETHGT RGP B IR E S RRE 8P 401 B edR BHng 82

protrudes from the main adaptor body through lower opening 14a. When

the main adaptor body 12 is connected to the circuit substrate the lower

end 82ais pushed back into the main adaptor body 12. At this time the tip

of the RIS M L LHBRREE RIS eirtiti Supatiche WitheLSaitHIE forgeterenced

When socket 20 is connected, contact lead 52 that has been inserted
todhigads the e b RBdRteith&aihRR BRI BIBPHYSHGh RW&%%%F probe

opening 14b for electrical connection to the coil spring 82. As a result, 16
pin. Coil spring 82 comprises a lower end 82a, an intermediate part 32b and an upper part

or terminal 82¢. The lower end diameter is smaller than the intermediate part diameter

which is smaller than the upper part diameter.

The upper end 82c of coil spring 82 engages protrusion surface F on the lower
surface of the upper adaptor or the tabs 19 (shown in Fig. 10) that extend into through
hole 14 thereby limiting the position of the tlop of the coil spring. In addition, the Jower
end 82a of the coil spring 82 protrudes from the main adaptor body through lower

opening 14a.

When the main adaptor body 12 is connected to the circuit substrate the lower end
82a is pushed back into the main adaptor body 12. At this time the tip of the coil spring
82 engages the circuit substrate with a suitable force. When socket 20 is connected,
contact lead 52 that has been inserted engages the inside of the intermediate portion 82b

through the upper opening 14% for electrical connection to the coil spring 82. As a result,



the BGA package 1 that has been mounted on socket 20 is connected to
circuit substrate 70 through contacts 50 and coil springs 82. According to
the socket adaptor as described in the embodiment described herein, the
use of a probe pin and/or coil spring obviates the need for a solder
connection to the circuit substrate. THi& makes reuse possible.
Additionally, various kinds of sockets can be used and even existing

Oggégtsc n b tlveE-) utlllzed éltho (? Ve{'rfﬁ%nteﬁl l%%emt substrate
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riati ifications will become apparent to those of ordinary
70%%1?% CE: ratmlg[nz)d éé?e ofr1ep e |r$t§ent that the appended claims be

interpr_eted as broadly as possible in view of the prior art to include such
variations and modifications 17 CLAIMS: 1. A socket adaptor for
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u%(Lljrfag '1ns% and egl%h gﬂ?@e que %91 t%lower part a head
portion il ¢ n pro (6 said fower penlng and a spring member

Although the invention has been described with regards to specific preferred
embodiments thereof, variations and modifications will become apparent to those of
ordinary skill in the art. It is therefore, the intent that the appended claims be interpreted
as broadly as possible in view of the prior art to inciude such variations and |

modifications.



accommodated in each through hole to bias said probe pin so that said tip
portion can protrude from the lower opening, and said tip portions being
capable of moving back through the through hole in opposition to the bias
of said spring member. 2. A socket adaptor according to claim 1 further
comprising a slot formed along the tArbugh hole and in communication
therewith in said main adaptor body, with said probe pin being able slide
inside said slot. 3. A socket adaptor according to claim 2 where said main
CLAdd#ptor comprises an upper and a lower adaptor with said upper adaptor
including a protuberant part that protrudes into the imaginary continuation
of the through hole of the lower adaptor, and said protuberant part limiting

the ppsition, of gna end- ok saldRRANE MERELIALNASARE e miconductor

accommodated in the through hole of the lower adaptor. 18 4. A socket

a&f&@%ﬁ@g&@{@ﬁ&%&ﬁﬁ%ﬁd@ Which the protberant m@fag@(}m@my of

into the imaginary continuation of the throughholes in the lower adaptor

hSATIPHSE S PaiQf HRbS AR f%affaerﬁﬂlgﬁ'ﬂgf‘eyﬂﬁzﬁfcﬁg&agﬁq@@mﬁéﬂﬂgand a

portion of each through hole. 5. A sockét adaptor according to claim 3

JoWNEs é’ﬂiﬂé? IRHEN Holesh %Y%é’ml%@i%’&i%hé%ﬁ% andethe shapsIdhed in

through holes of said. upper adaptor with respect to a cross-section taken

caPERENGIGHIA t,{be.lonaitydinat axi5ipd tha nper adapkanibroualy holeses »
IS approximgtely rectangqujlar gﬁd the sRape of the through holes of g%dw
colMW&inserted from said upper surface opening and each probe pin having on its lower
part a head portion that can protrude from said lower opening and a spring member
accommodated in each through hole to bias said probe pin so that said tip portion can

protrude from the lower opening, and said tip portions being capable of moving back

through the through hole in opposition to the bias of said spring member.

2. A socket adaptor according to claim 1 further comprising a slot formed along
the through hole and in communication therewith in said main adaptor body, with said

probe pin being able slide inside said slot.

3. Asocket adaptor according to claim 2 where said main adaptor comprises an
upper and a lower adaptor with said upper adaptor including a protuberant part that
7 protrudes into the imaginary continuation of the through hole of the lower adaptor, and
said protuberant part Himiting the position of one end of said spring member that has been

accommodated in the through hole of the lower adaptor,



adaptor with respect to a cross-section taken perpendicular to the
longitudinal axis of the lower adaptor through holes is approximately .
circular defining the protuberant part that protrudes into the imaginary
continuation of the through holes of the lower adaptor. 6. A socket adaptor
according to claim 1 wherein each pralze pin has a base and said clipping
portion comprises a pair of arms extending longitudinally from the base
which are capable of elastic deformation, a protuberant part formed on
eachfarthSeskehilag ARG IRFNA AR DBbBEHE WP LNePs BrORGDE it
pin extending longitudinally from the base intermediate tqQ the pair of
PIOIFHHASSIAIA S5 BRRARbEIERHE O A LRAUERAE R RICREESHEHRng
and said coil spring is accommodated between said pair of arms and thF
COBYRRIIB B B ERERGIRG oMLt BAPPEY 29 DA0EERY toduprapron of each
~according to claim 3 where said spring member is a coil spring that
thrpesbdla contact part for electrically engaging the contact that is inserted
from said upper opening. 8. A socket adaptor according to claim 1 where
said main adaptor body includes a positioning through hole whose
- purpose is to determine the position for fixi\r,ﬁ{‘gle socket. 9. A socket
u

adaptor Aot OSSR (S EBBRAP HATRTOUME S B PRI RS i adTEe
comprises a main adaptor body made of electrically insulating material to
lopgtudapkErstARst e Sakctt S duradiptor B%gmaw RGP AR espect to
bottom surface and . o ,
a cross-section taken perpendicular to the longitudinal axis of the upper adaptor through

holes is approximately rectangular and the shape of the through holes of said lower
adaptor with respect to a cross-section taken perpendicular to the longitudinal axis of the
lower adaptor through holes is approximately circular defining the protuberant part that

protrudes into the imaginary continuation of the through holes of the lower adaptor.

6. A socket adaptor according to claim 1 wherein each probe pin has a base and
said clipping portion comprises a pair of arms extending longitudinally from the base
which are capable of elastic deformation, a protuberant part formed on each arm
extending laterally toward the opposing arm and a protuberant pin extending
longitudinally from the base intermediate to the pair of arms, said spring member is made
of an electrically conductive coil spring and said coil spring is accommodated between

said pair of arms and the protuberant pin extending from said base.



formed with a plurality of through holes extending from the top surface to
the bottom surface with each through hole including both an upper
- opening and a lower opening and an electrically conductive coil spring

member is received in each through hole, each coil spring member
including a contact portion that engagé% an elongated contact that is
inserted from said upper opening and a lower part of each coil spring
member protruding from said lower opening. 10. A socket adaptor. .
accofdifg I it RIRNREFSg FAIBbAy T ug %&H%WEH&%&S 2 coll
adaptor and a lower adaptor with said uPper adaptogincludin%%

SPIGRGHLIEIAF e AT IS SHOHHE! SN DR RO Bt thsseried

through holes in the lower adaptor, the protuberant part that protrudes
from$aeRREigiRaM €ontinuation of the through holes in 20 the lower

adaptor limiting the position of an end of the a respective coil spring

member that has been accommodated in the through holes of the lower

adaptor. 11. A socket adaptoy, according to claim 10.where the through
Pole e XS A TBHGHSERTAN T ECH ahdt HRE- UL GaEAONAr DADE BFLdes

cross section taken perpendicular to the |longitudinal directio ofiy‘.he h
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shape of a similar cross-section of the through holes of the lower adaptor
soghproximately circular. 12. A socket adaptor according to claim 9 in

which the protuberant part that protrudes into the imaginary continuation
of the through holes in the lower adaptor

9. A socket adaptor for connection to a socket that mounts a semiconductor
device comprises a main adaptor body made of electrically insulating material to be
connected to the socket, said main adaptor body having a top and bottom surface and
formed with a plurality of through holes extending from the top surface to the bottom
surface with each through hole including both an upper opening and a lower opening and
an electrically conductive coil spring member is received in each through hole, each coil
spring member including a contact portion that engages an elongated contact that is
inserted from said upper opening and a lower part of each coil spring member protruding

from said lower opening.

10. A socket adaptor according to claim 9 where said main body includes both an
upper adaptor and & lower adaptor with said upper adaptor including a protuberant part
that protrudes into the imaginary continuation of the through holes in the lower adaptor,

the protuberant part that protrudes into the imaginary continuation of the through holes in



comprise a pair of tabs that are formed on the upper adaptor at the lower
portion of each through hole.

20

the lower adaptor limiting the position of an end of the a respective coil spring member

that has been accommodated in the through holes of the lower adaptor.

11. A socket adaptor according to claim 10 where the through holes extend in a
longttudinal direction and the cross-sectional shape of a cross section taken perpendicular
to the longitudinal direction of the through holes of said upper adaptor is rectangular and

the cross-sectional shape of a similar cross-section of the through holes of the lower

adaptor is approximately circular.

12. A socket adaptor according to claim 9 in which the protuberant part that
protrudes into the imaginary continuation of the through holes in the lower adaptor

comprise a pair of tabs that are formed on the upper adaptor at the lower portion of each

through hole.



