SPECI FI CATI ON JI G FOR MATI NG AND DEMATI NG CONNECTORS Technical Field The
present ‘invention relates to a jig for mating and demating a plurality of
connectors nounted on the same surface of a substrate with and froma
plurality of connectors nounted on a mate corresponding thereto. In
particular, the present invention relates to a jig for mating and demating
connectors that is provided with an adapter abutting agai nst and engagi ng
with a substrate provided with connectors, and by noving forward and
backward this adapter along a diSPEIIPDNCADION ch the connectors are mated
and demated, noves the substrate forward and backward in a direction in
whi ch the connectors are mated and demated thereby to mate and denate
connectors wth and fromthe connectors of the mate opposed thereto, and
also in a case whe! EGnERR ABHNERE oRNDa DEMHINGeAONNERTORSi | y and surely
mate and demate all the connectors at the sanme tinme and hence is suitable
for mati ng and demating the connectors of a socket board or a
self-diagpostic b aﬁy. novabl y mounted on t he notherboard of a test

appar at us e%ﬁné°§§niéﬁﬁ%§ctor conponent. Background Art In general, in a
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surface of a substrate with and from a plurality of
connectors mounted on a mate corresponding thereto. 1In
particular, the present invention relates to a jig for
mating and demating connectors that is provided with an
adapter abutting against and engéging with a substrate
provided with connectqrs, and by moving for&ard and
backward this adapter along a direction in which the
connectors are mated and demated, moves the substrate
forward and backward in a direction in which the connectors
are mated and demated thereby to mate and demate connectors
with and from the connectors of the mate opposed thereto,
-and also in a case where many connectors are provided, can
easily and surely mate and demate all the connectors at
the same time and hence is suitable for mating and demating
the connectors of a socket board or a self-diagnostic board
removably mounted on the motherboard of a test apparatus

of a semiconductor component.

Background Art

In generai, in a semiconductor testing apparatus for



a substrate called a notherboard on a test apparatus nmain body side, a
predeterm ned el ectric signal necessary for conducting a test is inputted
to or outputted fromthe socket board via the notherboard to conduct a
test on the sem conductor conponent. Here, in a conventional sem conductor
testing apparatus in prior art, in order to give priority to electric
performance, the socket board on which a sem conductor conponent is placed
is electrically connected to the notherboard on a test apparatus mai n body
side by wanagetsolgdertagtorn teheelmikmndoctbatcomponeket bybpaading
integrally connected to the notherboard and hence can not be. di sconnected
from t he as¢émiboadiictihie ceonveernitortad benitesraddctar 4 estibsd raytpar at us
havi ng such a structure that the socket board is integrally connected to
and can rfetlbeddpsesrkedt deardmnhecapnpetios dhepresehes hoprdbltem t hat
since the socket board can not be singly disconnected or replaced, it is
di fficul & SOREEHBRE CRlelsfsMehneFIREIKPRE IS EapRBRatESomaddnponent s
under goi jor.diversification, In recent years, along with increasing
conpl exi RPFH S1H8 - sBrPEEAGTETIH R pDhE ATt T & LAt AAeCeRSATghfeAckage
density, many sem conductor conponents hayving different _package structures
and pin ST ?ﬁfégghzfvgc%sé nlaggglpbg:etoeg Bﬂdgﬁr SV R BRd %é'ﬁg‘e 8¢ order to
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semiconductor component. ,

Here, in a conventional semiconductor testing
apparatus in prior art, in order to give priority to
electric performance, the socket board on which a
semiconductor component is placed is electrically
connected to the motherboard on a test apparatus main body
side by wiring, soldering or the like, so that the socket
board is integrally connected to the motherboard and hence
can not be disconnected from the motherboard. The
conventional semiconductor testing apparatus having such
a structure that thevsocket board is integrally connected
to and can not be disconnected_from the motherboard
presents a problem that since the socket board can not be
singly disconnected or replaced, it is difficult to respond
to tests on various kinds of semiconductor components
undergoing.major diversification.

In recent years, along with increasing complexity in
the semiconductor components and progress in high package

density, many semiconductor components having different

package structures and pin structures have been developed



which is an interface of the sem conductor conmponent to the socket board
corresponding to the pin structures and package structures of the
respective sem conductor conponents.. However, in the conventional

sem conductor testing apparatus, as described. above, the socket board is
integrally connected to the notherboard of the apparatus nain body side by
soldering or the like with and can not be disconnected fromit, so that it
is inmpossible to connect and disconnect or replace only the socket board.

Thus, whandtpsbyiderl nasle RBndid fiaf eptdkinds efaxeent £988UGHOItHhe it 1S
necessary to replace the whole test apparatus including the notherboard.
The convergmboahdsemicondomponetntsd hagihgesariepsacd hgferenthol e test
apparatus, as described above, not only takes nuch tine for maki ng and

i nt r oducistgraeturest.herbois dseard sl onghd eshangesttiper s odkeliutbadsd | ncur s
i ncreasing test cost and a waste of resources because it needs to

i nt roducevhaiehr &gl ade iaxprREace Wit Hdrdboemscopductter resppenend to

sem conduct or conmponents. Thus, after an earnest research, the present

appl i cantthéEptka taPoeRd SR 8P OREIMiSh ¢ Cafhd Alds sErYetyFed amdapanese
Pat ent Application . i n which gy ado tingpconnectors
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can be r%%é@fgg apparatus, as described .above, the socket board
is integrally connected to the motherboard of the apparatus
main body side by soldering or the like with and can not
be disconnected from it, so that it is impossible to connect
and disconnect or replace only tﬁe socket board. Thus,
when tests are made onvdifferent kinds of semiconductors,
it is necessary to replace the whole test apparatus
including the motherboard.
The conventional semiconductor that requires
replacing the whole test apparatus, és described above,
not only takes much time for making and introducing new
motherboards and elongates a test period, but also incurs
increasing test cost and a waste of resources because it
needs to introduce and replace expensive motherboards for
the respective semiconductof components.
Thus, after an earnest research, the present
applicant invented a semiconductor testing apparatus
.disclosed in Japanese Patent Application'No. 2002-047186

in which by adopting connectors removably mated with each

other as a connection structure of the socket board and



Figs. 9 are an illustration conceptually showi ng a sem conductor testing
appar at us proposed by the present applicant and di sclosed in Japanese

Pat ent Application No. 2002-047186, and Fig. 9 (a) is a front view of the
apparatus in a state where the socket board is renmoved fromthe

not herboard and Fig. 9(b) is a bottomview of the socket board shown
in,Fig. 9(a). As shown in these drawings, in this sem conductor testing
apparatus, a notherboard 120 and a socket board 110 can be freely mated
with and daeamectHeobveadh iof hate sdgitonduta sOckesthaar dpbba@upl urality
of socket boards 110 are aligned on a plate to be a base and, as shown in
Fi g. 9(b) thet heckedk dloaruhrahnl B fas elonmectead sviltifand Wdmatdd 4crom14d,
114n mated with a connector (not shown) on the notherboard 120 side
opposed t hbeeme thregrbedirdg angl t¢ensberi cepdiasted. t esti ng apparatus |ike
this, the socket board 110 is renovably connected to the notherboard 120
via the connect bigst14a axe lA@mnilimgsratiiay exeeebtuald va staseingeae tests
are made on sem conductor conponents that are different. from each other
in a pack8g§BicandnReteres 486 tdny mBPAGALYSe PHAP9SePobYi Bhe mrassmbe the

socket board_110 fromc{he nmot herboard 120 (refer to Fig.. 9 (a)) and to
change onPPPLAC AL IBRY &G 232 A Wb IRECRERRAFR LIt T #bieB Nach

e potller S BNES A T o4 OF G FTEPENTLRT ik 'Ore “SdSbtot or

Conponent§n0%|%é%%éiQﬂg¥ecmﬂgﬁ£@cggkydgg}d is removed from the
motherboard and Fig. 9(b) is a bottom view of the socket
board shown in Fig. 9(a).

As shbwn in these drawings, in this semiconductor
testing apparatus, a motherboard 120 and a socket board
110 can be freely mated with and demated from each other.
As for the socket board 110, a plurality of socket boards
110 are aligned on a plate to be a base and, as shown in
Fig. 9(b), the socket board 110 has connectors ll4a, 114Db,
1l14c, 1144, cen 114n mated with a connector (not shown)
on the motherboard 120 side opposed thereto.

According to the semiconductor testing apparatus
like this, the socket board 110 is removably connected to
the motherboard 120 via the connectors 114a to ‘114n. Thus,
for example, in a case where tests are made on semiconductor
components that are different from each other‘in.ajpackage
structure and a pin structure, it is possible to remove
the socket board 110 from the mothérboard 120 (refer to
Fig. 9(a)) and to change only the socket board to a socket

board corresponding to each semiconductor component.



socket board and hence to elimnate need for changing the whole apparatus
i ncludi ng the notherboard as with the conventional apparatus. Therefore, a
sem conductor testing apparatus having versatility could be realized at

| ow cost. By the way, as for the socket board nmounted in the sem conductor
testing apparatus, usually, a plurality of socket boards are aligned on
the notherboard so as to conduct a test on nany sem conduct or conponents
at the same tinme. Then, in the sem conductor testing apparatus of a board
mati ng and dendth#g)- tlydpethlf\s seavrdamduchiorht erg infgorpgeinat usv et iign of the
present applicant, a predeterm ned nunber of socket boards and connectors
al i gned &PS51PaRe th RFPPNEALOr drests oOFi §iffemenangindge ofocket . boar ds
can be mated, wit d demated fromthe notherboard. by a substrate unified

inthis ﬁeﬁ%’e‘?%BBP or tC&"ergne@tfaSm}Y DY ILY| CRARIASh RISt $h6F t he

I it f ket b d fi b t d h d derrated from the
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He t d other
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many CO”@%H&%nﬁléh%lEﬁéﬁﬁﬂﬁgugn thGe PLang ggﬂfﬂ&ﬁ&ﬁwgsgtEd at the

sarre5t|rretoap urali connectors of the mate correspondl ng

thereto, widtihg £9PRLEIHIUSS hfa%bag Wéfﬂﬂ@e&oﬁgabse@xsﬁute% bhe mate
along the direction in which they are mated
low cost.

By the way, as for the socket board mounted in the
semiconductor testing apparatus, usually, a:plurality of
socket boards are aligned on the motherboard so as to
conduct a test on many semiconductor components at the same
time. Then, in the semiconductor testing apparatus of a
board mating and demating type in accordance with the
foregoing invention of the present applicant, a
predetermined number of socket boards and connectors
aligned on a frame are unified (refer to Fig. 9(b)) and
the socket boards can be mated with and demated from the
motherboard by a substrate unified in this manﬁer (refer
to Fig. 9(a)). Thus, all the connectors of the plurality
of socket boards unified can be mated with and demated from
the connectors of the motherboard corresponding thereto
at the same time.

Here, usually, in a case where one cpnnector is
connected to another connector, it can be easily connected

even manually, but in a case where many connectors are

arranged on the same plane and are connected at the same



and the plurality of connectors need to be mated with and demated fromthe
connectors at the sanme tine, so that as the connectors to be connected

i ncrease in nunber, an operation of mating and demating the connectors
only by hand becones difficult. For this reason, also in the sem conductor
testing apparatus shown in Figs. 9, the plurality of connectors are
aligned on the sane plane in correspondence to the plurality of socket
boards. Thus, the operation of nmating and demating the connectors only by
hand becow®sedi$ fa pdiuraldnty wedhcenine ¢sodesif éliet hat escoeresansdiaig mat i ng
and demating connectors is devel oped. Therefore, as a result of further
earnest reRespde t fddciie clonnpetpresentb apphincsitehas ek sohed marvediea t hat
in a case where a Flurality of connectors are aligned on the sane

substrat et bjeddddi o hegnd fthe Hedfeisr Advivig Buckhardarsr ma ek
substrate a opg a gi rect.ion in which ;Che connectors arfe nated and demat ed,
a | oad orPtfe gﬁe? Pirgﬁ'lcﬁy iFRPRRE Tt OFEnBERHy tonRec BRt&d st by Mhind can
b d |d_m nat.ed. The i ti b roposed tqQ sol ve the
above prosnaned e YHE SRFBer Y 1 prIS RENP nbBHB o & P YR de a
jig for Ln i n at, i ovided w.th an_adapter
gbgttingmgg%iggﬁggﬁgggﬁégg?n%\Jﬁ%ﬁ%égtégb;ﬁéiﬁé%ﬁo%gdg Wﬁ%ﬁrc%ﬂnegtors,

and by mybogak Qe # napdy e§ﬁ§ﬁ3ﬂ3%Q£ingd%ﬂgﬁk&ﬂﬁgwteggiHﬁ%ﬁcg&in

whi ch the ~connectors are na mat e nmoves the substra
hand becomes difficult.

For this reason, also in the semiconductor testing
apparatus shown in Figs. 9, the plurality of connectors
are aligned on the same plane in correspondence to the
plurality of socket boards. Thus,‘the.operation of mating
and demating the connectors only by hand becomes difficult
and hence it is desired that some means for mating and
demating connectors is developed. Therefore, as a result
of further earnest research thereafter, the present
applicant has reached an idea that in a case where a
plurality of connectors are aligned on the same substrate,
by developing a jig capable of moving back and forth the
substrate along a direction in which the connectors are
mated and demated, a load on the operation of mating énd
demating the connectors by hand can be reduced and
eliminated.

The invention has been proposed to solve the above
problems. It is the object of the preéent invention to

provide a jig for mating and demating connectors that is

provided with an adapter abutting against and engaging with



f orward and backward in a direction in which the connectors are mated and
demated thereby to nmate and demate connectors wth and fromthe connectors
of the mate opposed thereto, and also in a case where many connectors are
provi ded, can easily and surely nmate and denate all the connectors at the
same time and, in particular, is suitable for mating and demating the
connectors of a socket board or a self -diagnostic board renovably nounted
on the notherboard of a test apparatus of a sem conductor conponent. ‘
Di scl osur @ suibs heatkevenbivadelhwattecohneathirav,eahlehplhmiel 0hjRtwargj i g for
mating and demati ng connectors of the present invention, according to
claim 1, apdabjpickwardnehiagadasteemmtliongaa gloeakiby din coninEctenes
nounted on the same surf ace of a substrate with and froma plurality of
connect or SORBEMIQF s 0T e Rattetorr@spenditeg t leoees, thed subsorabast r uct ed
as to include an adapter that is arranged opposite to a surface dif f
erent f rbRAFPRE&EPA Brekyrhthdnsyskiretblion WheH alhdéhe eam@@EUTErair e

arranged and is ved_forward d backward in a direction in which the
connect orgrSr%aFrﬁnae%ln‘a rﬁ%f‘rﬁfie rerghy bumatfy apchAsmata cranssiited in a
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jig for nakagyantha deHBLLYInEAWCH &' defthtbNGIAr GSADt bAYRUI Y FAy ther is
the same time and, in particular, is suitéble for mating
and demating the connectors of a socket board or a
self-diagnostic board removably mounted on the motherboard
of a test apparatus of a semiconductor component.
Disclosure of the Inv;ntion
In order to achieve the above object, a jig for mating
and dematihg connectors of the present invention,
according to claim 1, is a jig for mating and demating a
plurality of connectors mounted on the same surface of a
" substrate with and from a plurality of connectors mounted
on a mate corresponding thereto, and is so constructed as
to include an adapter that is arranged opposite to a surface
different from the surface of the substrate on which the
connectors are arranged and is moved forward and backward
in adirection in which the connectors are mated and demated,
and pulling means that is mounted in a protruding manner

on the adapter or the substrate and engages with an engaging

hole formed in the substrate or the adapter and by moving



so constructed as to include pressing neans that is nounted in a
protrudi ng manner on the foregoi ng adapter (or the substrate) and abuts
agai nst a surface different froma surface of the foregoing substrate (or
- the adapter) on which the connectors are arranged and by. noving the
foregoi ng adapter forward, presses the substrate to the foregoing nate.
According to the jig for mating and demati ng connectors of the present
i nvention constructed in this nanner, by noving the adapter having the
pressi ng FB&ngddazdiay i hyckhyairdst pudd surieceulp$ trhées s tar dtieeurtovoed with
the plurality of connectors and the pulling neans engaging wth the
engagi ng b8l ¥t e nSubs tiaise r b espRaAderl BFomg thiee mitection in
whi ch t he conne tor are mated with respect to the substrate by the use of
the lifting and®YFé ﬂ&cl?rﬂzid”i%é:%l‘}ﬂsatjr“étze the HEInQEdN3BEREran® t h
respect t th% mate. This natezﬂg qbdenates t he connectors placed on the
subst r at eJRIEA A FPBALLAE = Sotect SPBFsePﬁéﬁﬁﬁ%PE}BﬁgﬁMqﬂ?qquﬂ$ormard
or backwa nt of ., _th ence in_a cas ere the
plural i tyégfét%l%nne&toerqs agrg plr%‘gi %éa, p’é?fsilﬂg ‘E%?lﬁécﬁb?g e tted or
denat ed b ccor g t res nv nt|o only by
dgpt fﬁ#?ﬂ %@ﬁﬁefi§§ QhQ f%%e ldﬁt ?gptsgég rh% .

8 using t avi g a sl nple construct|on easily

and surel é’uﬁgtt;ecaocre ﬁegaaea@lultst hf% af000°6! QL elod M1fy SHSLLA! & Wik My and
of

fromthe all the connectors e mate t ere exanpl e, "as i% the
surface of the foregoing substrate (or the adapter) on

which the connectors are arranged and by.moving the
foregoing adapter forward, presses the substrate to the
foregoing mate. |

According to the jig for ﬁating and demating
connectors of the present invention constructed in this
manner, by moving thevadapter having the pressing means
abutting against the surface of the substrate provided with
the plurality of connectors and the pulling means engaging
with the'engaging hole formed in the substrate backward
along the diregtion.in which the connectors are mated with
respect to the substrate by the use of the lifting and
lowering unit, the substrate can be moved forward with
respect to themate. This mates and demates the connectors
placed on the substrate with and from the connectors of
the mate along with the forward or backward movement of
the adapter and hence in a case where the plurality of
connectors are provided, all the connectors can be mated
or demated by one operation.

Thus, according to the present invention, only by



case with a sem conductor testing apparatus provided with a plurality of
socket boards connected to the notherboard via the connectors, it is
possi ble to autonate an operation of nmating and denmating a plurality of
connectors of a substrate with and fromthose of the mate thereof by the
use of the jig in accordance with the present invention and hence to
reduce a load on the operation of mating or demating the connectors by
hand wi t hout the use of a conplex apparatus at |ow cost. Further, the jig
for mati ngsand dérmtadgptemnéetwirsg aasdmpdiengdms €ttacmidn ,i Si€onst ruct ed
in such a manner that the foregoing pressing neans resiliently abuts

agai nst thessiddeydingesabdyr &ral ereldi mgtteo dthed¢mgtEormlinting and
demating connectors of the present invention constructed in this nanner,
the pressFAYNREZAT T off pFbgsiSHPatHeatabyitht @and fxom thee aldsithent |y
abuts agai nst the substrate and hence can snoothly urge and press the
subst r at €PBRERE IR °F t hBPeBF G WHRBEALY nBPE eRamRkmectsrds The s,

according_ to the pressing neans that resjliently abuts against the
subst r at g‘,’a’f’? Y%tgogs?%'f‘gcf’f}%é‘ﬁst&% %Ewga%wgﬁatpa PREVAGRG Mt the
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the connest ohSting and demating a plurality of connectors of a
substrate with and from those of the mate thereof by the
use of the jig in accordance with the present invention
and hence to reduce a load on the operatioﬁ'of mating or
demating the connectors by hand without the use of a complex
apparatus at low cost. |
Further, the jig yfor mating and demating connectors,
according to claim 3, is constructed in such a manner that
the foregoing pressing means resiliently abuts against the
foregoing substrate. '
According to the jig for mating and demating
connectors of the present invention Qonstructed in this
manner, the pressing means for pressing the substrate to
the mate resiliently abuts agaihst the substrate and hence
can smoothly urge and press the substrate to the mate
thereby to smoothly mate the connectors. That is,
according to the pressing means that resiliently abuts
against the substrate, it is possiblé to absorb shock

applied to the substrate, the substrate of the mate, and

the apparatus by resilience and to surely mate the



Then, according to claim4, the jig for mating and denmating connectors of
the present invention is constructed in such a manner that the foregoing
pulling neans has a shaft portion nmounted in a protrudi ng manner slidably
with respect to the foregoing adapter and an bul ging portion fornmed on a
tip of the shaft portion and having a dianeter |arger than the shaft
portion, and that the engaging hole of the foregoing substrate has a
passi ng hol e through which the bul ging portion of the foregoing pulling
means carceasecandsa Sald g yhah e owkitticd B1y erit i igieusa ety £ ieg RASSI Ng

hol e and all ows the shaft portion of the foregoing pulling neans pass
t hrough amehndoésrsqt iat | bsv pbe sfidrlegot ogrballdizieg groréperattd opasst t hr ough,
and that the bulging portion of the. foregoing adapter passing through the
passi ng hoteing ahd flemedding tkegagingcholns iws tfoheidgh ore h@abdaddgni ng
sliding hole by sliding the foregoing shaft portion thereby to engage with
the slidivgthehé dFaprking thecsybiratepanfcddadiornrecteasi.ig for mating
and demating connectors of the present invention constructed in this
manner, it is POs&P bl BCEETALANT A0 t pbapl ti-nGhfedid fipr WafdbiOngntche nat ed
connectors bg a sinple construction including the shaft portion and the
bul gi ng BT bA"Eo Ptarst RE e RTeREREhAMVEREEIPBNi&nd only by
i nserting the ul li nmeans. i nto the engagjng, hol e of the substrate and
sliding i ?H?Brglff&fég%fhesgﬁlas?r TSR hg?%t gaﬁpffé’rr%%ngtﬂﬁi&il@%an not
drop amjﬁéhﬁglhaghg gﬂ@?f%géEéfgﬁiﬁgSnted in a protruding manner

slidably with respect to the foregoing adapter and an

bulging portion formed on a tip of the shaft portion and

- having a diameter larger than the shaft portion, and that

the engaging hole of the foregoing‘substrate has a passing

hole through which the bulging portion of the foregoing

pulling means can pass and a sliding hole which is

continuous with the passing hole and allows the shaft

portion of the foregoing pulling means pass through and

does not allow the foregoing bulging portion to pass

through, and that the bulging portion of the foregoing

adapter passing through the passing hole of the foregoing

engaging hole is moved to the foregoing sliding hole by

sliding the foregoing shaft portion thereby to engage with

the sliding hole such that it can not drop.

According to the jig for mating and demating
connectors of the present invention constructed in this
manner, it is possible to realize the pulling means for

demating the mated connectors by a simple construction

including the shaft portion and the bulging portion formed
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mat e. This nmakes it possible to provide the jig for mating and demating
connectors that can demate the mated connectors only by the use of an
extrenely sinple construction of the pulling means and the engagi ng hol e,
and can autonmate or facilitate the operation of mating and demating the
connectors wi thout a conplex and | arge-sized apparatus, and is
manuf actured at | ow cost, and has a high degree of reliability. In
particular, the jig for mating and demating connectors according to claim
5 is condt uiedtip sfichha shafnepotdtaiorn kend @reppitng BWapirennkasha base
portion fixed to the foregoing substrate and a sliding portion slidable
wi th respectliongtheabssdngar tihon erggabimathebe shathe¢ pobsitaateofantde
foregoing pulling nmeans is nmounted in a protruding nanner on the sliding
portion ofligéngioitgotngeadageertheAsadrirgte wite fhe f#dppietti sgcdnd
demating connectors of the present invention constructed-in this nmanner,
si nce thdhat | fhgCaBaC endBePngnd thP thel knbhgi Ay sHoTetof frRE@ ddisstrat e
is mounted on the slidingaportion of the adapter, by positionin% and

f

fixing tMbase Potfiakesiit ReSHEPLEt? PRN Cahrts AP &9F PREAA i di ng
th i di tiqQn, 1t | ible t lide th Il inth
engazi hglap{gdr eg‘g{tfaktgglge;%?'%’ée§%§%§urtg??geaﬁlﬁggef“ﬁ&egﬂqlbﬁl’ zéaﬁ%ggr![ inon \(/avi th
~th i h Thi it i t i . | lide th
pui 1+ ng. Bl Ok G SELPPEEekle RERE Bh Can! Sx83%n SMEARBIEY UL OV ted a

plurali tyc&{spyu:itﬁ%wsthé Opéi.-ﬁ.gﬁgalnkatn@ea "H lﬂﬂ];-g é?&gﬁing hole,

and can automate or facilitate the operat;l.on of mating and
demating the connectors without a complex and large-sized

_ apparatus, and is manufactured at low cost, é.nd has a high
degree of reliability.

In particular, the jig for mating and demating
connectors according 1;o claim 5 is constructed in such a
manner that the foregoing adapter has a base portion fixed
to the foregoing substrate and a sliding portion slidable
with respect to the base portion, and that the shaft portion
of the foregoing pulling means is mounted in a protruding
manner on the sliding portion of the foregoing adapter.

According to the jig for mating and demating
connectors of the present invention constructed in this
manner, since the pulling means engaging with the engaging
hole of the substrate is mounted on the sliding portion
of the adapter, by positioning and fixing the base portion
of the adapter to the substrate and then slidi'ng the sliding

portion, it is possible to slide the pulling means in the

engaging hole and to easily and surely engage the bulging

11



and to engage themw th the engagi ng hol es by one operation of sliding the
sliding portion, which results in mating and demating the connectors by
the use of the jig in accordance with the present invention with a higher
degree of efficiency. Further, the jig for mating and demati ng connectors,
according to claim6, is constructed in such a manner that the foregoing
adapter has a fixing neans for fixing the foregoing sliding portion to the
foregoi ng base portion such that the sliding portion can not slide with

respect perthenbaseiporhéoangheaardimglehe rhasf araked i 0y ppdsdemms i ng
connectors of the present invention constructed in this manner, it 1is
possi bl e t@ ¢axifllye azid dsugepyr tsildderotineegudrl itre hesrs pakt iign i n such a
way as to freely slide with respect to the base portion in such a manner
that it cearbbdcudlame,alfooinexamsss byerke thesreofafei proyideansa such as a
| atch. Thus, by engaging the bul ging portion of the pulling nmeans wth

t he substRHtBadAdn ﬁénpﬂg%ii@@ means i diong lisie edd tbe phélbiagempamnts on such
that it can_not slide, it is possible to prevent the bulging portion from
dr oppi ng 349k REIaIp Sthen & iy ths ehgRging podias &Y PReoPRAratilon and
hence to mate and demate the connectors wth a_higher.  degree of 12

reliabi|i%y. S1EAANE fihe Rt1AERE POF HAT et PAGPaR® Hbhiet i 7B BBAAEE or s,
o "R G R Talis S OPBRRATTEL b3 Ehe AIEE hBY 1M O N9
accordance with the present invention with a higher degree
of efficiency.
Further, the jig for mating and.demating'connectors,
~according to claim 6, is constructed in such a manner that
the foregoing adapter has a fixiﬁg means for fixing the
foregoing sliding portion to the foregoing base portion
such that the sliding-bortion can not slide with respect
to the base portion.

According the jig for mating and demating connectors
of the present invention constructed in this manner, it
is possible to fix the sliding portion mounted on the base
portion in such a way as to freely slide with respect to
the base portion in such a manner that it can not slide,
for example, by the use of fixing means such as a latch.
Thus, by engaging the buiging portion of the pulling means
with the substrate and then fixing the sliding portion tb
the base portion such that it can not slide, it is possible
to prevent the bulging portion from dropping from the
substrate and shifting in position involuntarily and hence

to mate and demate the connectors with a higher degree of
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means is fornmed in a substantially spherical shape. According to the jig
for mati ng and denmati ng connectors of the present invention constructed in
this nmanner, since the bulging. portion of the pulling neans engagi ng
with the engaging hole in such a way as to freely engage with and
di sengage fromthe engaging hole is so constructed as to be substantially
spherical, it is possible to further snoothly engage and di sengage. the
bul ging portion with and fromthe engagi ng hole. That is, even if the
shaft of nevelpbiliidy means is mounted in any way, it is possible to surely
engage the spherical bul portion wth the edge of the engagi ng hole
and to absorb Si%hiffur%hﬁéytihm At Fe eyl g ABKe demisinakes it
possible to eaS|I¥ assenbl e_the adapter and to surely pull the substrate,
whi ch caif PoeFiers j aF - ¢iy8 F8IF%&HWt igt qomg iode tedhdA, Susdcor di ng
to claim38, the for and de in nnectors of the_present
i nvent i orft &0 %s‘tq?fbﬁtgbetbﬁ“ %gap% ‘?ﬂa‘ﬁ"? I’fé’]?%?‘éﬁﬂﬁnauégl}é’tgr ate is
a socket bho i opductar. co nt t s placed on
and conné‘g ‘%ﬁigt%’g %ﬁ%gplﬁh or ésgtoall%g}')aﬁrjrg?es' gleflrﬁ)? eF§8§Fd of a
sem conduct or tp rat p redet erm ned
R PEL AR ol | 108 bR e S BT e

el ectric signal ron1an t cor the jig for

mating ang,cesBtbRe ocprm&t;?fés%tt e, e8£5h b?iﬁ\%ﬁ}:‘%%@“%%ﬁ&%‘j in

this manner, since the substrate and its nate o
manner, since the bulging portion of the pulling means

engaging with the engaging hole in such a way as to freely
engage with and disengage from the engaging hole is so
constructed as to be substantially sphericél, it is
possible to further émoothly engage and disengage the
bulging portion with and from the engaging hole. That is,
even if the shaft of éhe pulling means is mounted in any
way, it is possible to surely engage the spherical bulging
portion with the edge of the engaging hole and to absorb
a shift in position in the engaging hole. This makes it
possible to easily assemble the adapter and to surely pull
the substrate, which can provide a jig of high reliability
at low cost.

Then, according to claim 8, the jig for matihg and
demating connectors of the present invention is
constructed in such a manner that the foregoing substrate
is a socket board which a semiconductor component to be
tested is placed on and connected to, and that the foregoing

mate is a motherboard of a semiconductor testing apparatus

that receives and applies a predetermined electric signal
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connectors are mated and demated by the use of the adapter are the socket
board and the not herboard of the sem conductor testing apparatus, it is
possible to apply the jig of the present invention to the sem conductor
testing apparatus of a socket board mating and demating type. Thus, in the
sem conductor testing apparatus capable of responding to a test on various
ki nds of sem conductor conponents by singly changing only the socket
board, it is possible to autonate the operation of mating and demating the

socket bogrémwWahla agl fKensblke tTddgrhoard by the use of the jig of the
present invention and to reduce a |oad on the operation of mating and

demating the coocectiany o hehwd gad tForcanditihgt hadt edmopnih§e

sem conduct or conponents with a high degree of efficiency. Brief

Descri pt i @npégcttioesDrafvi tigs Prrgsehti simvenhépat confstanictedawishawning t he
whol e of a sem conductor testing apparatus to which a jig for mting and
demat i ng @RSt oSSLNge atker saceinaté and idsbaditnend fofvhtild priesent
invention is applied; Fig. 2 is an exploded view in perspecti-ve showi ng a
socket boXPRR AR OF smeTiee Mg ansl tteath ed thie themusenddctie atiepttieny
apparatus to which the jig for. mati ng and demati ng 14 connectors in

accor danc® Fﬁeoﬁ@‘“é?ﬂ)’]bdgﬁéﬁfi ¢4 hehprBesherbanrht9bnthe applied; Figs.
3 show a socket tlc)loard mount ed on the sem conductor testing apparatus to

whi ch t he® $THCPBAYH g S ShiR e ARPATE Whhinekt v BRSSiPALd&Rc 8RR one

enbodimar%he jig bf the present invention to the semiconductor
testing apparatus of a socket board‘mating and demating
type. Thus, in the semiconductor testing apparatus
capable of responding to a test on various kinds of
semiconductor components by singiy changing only the
socket board, it is poséible to automate the operation of
mating and demating tﬁe socket board with and from the
motherboard by the use of the jig of the present invention
and to reduce a load on the operation of mating and demating
the connectors by hand and to conduct the test on the

semiconductor components with a high degree of efficiency.

Brief Description of the Drawings

Fig. 1 is a schematic front view showing the whole
of‘a'semiconductor testing apparatus to which a jig for
mating and demating cénnectors in accordance with one
embodiment of the present invention is applied;

Fig. 2 is an exploded view in perspective showing a
socketboardandﬁamotherboardmountedcnlthesemiconductor

testing apparatus to which the jig for mating and demating
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of the present invention is applied, and Fig. 3(a) is a partial plan view
and Fig. 3(b) is a cross-sectional view taken on aline AAAin Fig. 3(a);
Figs. 4 are an illustration showi ng an adapter of the jig for mating and
demati ng connectors in accordance with one enbodi nent of the present
invention, and Fig. 4(a) is a plan view, and Fig. 4(b) is a
cross-sectional viewtaken on aline B-Bin Fig. 4(a), and Fig. 4(c) is a
cross- sectional viewtaken on aline CGCin Fig. 4(a); Fig. 5is a

schemat i ccérnnat tvirewi ahoyd 0gdan @PRLEh Ofle edfbd@im8d tad IRpieR@nd Socket
board wwth and froma notherboard in the sem conductor testing apparatus
using thenyegtfiom nied i amgpandddemati ng connectors in accordance wth one
enbodi ment of the present invention and shows a state where the socket
board is not ndliged Wi tshhan adapcket Bogs:d Gnghnwedn copetla¢i on of mating
and demating the socket board with and fromthe notherboard in the

sem condugeBi CPRINGTP B heatEing apdakp the tjd yhiich thei hijg faonmaérimtg ng
connectors in accordance with one enbodi nent of the present “i nvention and
Fig. 6(a)2t< IPREheRE: FOPPESTOTY i Bwattnidynaesvhth anerembpdisesitet boar d
is mounted_ wth the adapter and Fig. 6(b) is_a partial cross-sectional

si de 15 ﬁ%$h8n95ﬁ5&ﬂ5rb’éﬁe§5&loé‘, hAwhbieHe 88f Bidted3(pilgds Rare a
cross-sectiopal ,view,_ on an_e .ged cal.e, of the main _portion _of pulling
nmeans and® ae%glaailnﬁﬁaﬁlof’é'ﬁw \ﬂ‘i’irgc%{ ' a{/)ar’iéatai Sﬁfﬁ%'fﬁgtgﬁé‘ta&t VaiTvof

mating and demgling jthe, S’R(_:Ketinb%airg?l' V\éEQ)?J’Id f romthe notherboard

Figs. 4 are an illustration showing an adapter of the
jig for mating and demating connectors in accordance with
one embodiment of the present invention, and Fig. 4(a) is
a plan view, and Fig. 4(b) is a crdés-sectional view taken
on a line B-B in Fig. 4(a), and Fig. 4(c) is a cross-
sectional view taken on a line C-C in Fig. 4(a);

Fig. 5 is a schematic front view showing an operation
of mating and demating a socket board with and from a
motherboard in the semiconductor testing apparatus using
the jig for mating and demating connectors in accordance
with one embodiment of the present invention and shows a
state where the socket board is not mounted with an adapter;

Figs. 6 show an operation of mating‘ and demating the
socket board with and from the motherboard in the
semiconductor testing apparatus using the jig for mating
and demating connectors in accordance with one embodiment
of the present invention and Fig. 6(a) is a schematic front
view showing a state where the socket board is mounted with

the adapter and Fig. 6(b) is a partial cross-sectional side
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of the sem conductor testing apparatus using the jig for mating and
demati ng connectors in accordance with one enbodi nent of the present
invention; Fig. 8 is a schematic f ront view showi ng the operation of
mati ng and demating the socket board with and f romthe notherboard of the
sem conductor testing apparatus using the jig for mating and demati ng
connectors in accordance wth one enbodi nent of the present invention and
shows a state where the socket board is demated from the not herboard; and

Figs. 9 arfeR bhl usfratigpghar seneept sablY ngdesd iPing 38 conduct or
testing apparatus proposed by the present applicant in Japanese Patent

Application No.ri@d027047886, cadd=gechiahalls vadw Ordn VaeVesawgeg a state
where the socket board is demated fromthe notherboard, and Fig. 9 (b) is
a bott omsgele of ofhé heoaksin homr€li shows punlBEing mi¥ens HBedtehdgines
Carrying out the Invention Hereafter, the preferred enbodinent of a jig for
mat | ng arit besat whg cdomsihestorsarhattoosdamcehs dpdieet ipnesénnaitdwent i on
will be described with reference to Figs. 16 1 to 8. Fig. 1 i's a schematic
front vi andidemagingetticiecket b arhivididaadof roasthagnapparbhragd o whi ch
the jig for mating and demating connectors in accordance with one
enbodineﬂf(ﬁh?h%e@F§9QQUQF®®n¥¢%H1P§ apparat unsushagnthen jdge fogur e,
the jig for mating and demati ng connectors. .
mating and demating connectors in accordance with one
embodiment of the present invention;
Fig. 8 is a schematic front view showing the operation
of mating and demating the socket board with and from the
- motherboard of the semiconductor testing apparatus using
the jig for mating and demating cénnectors in accordance
with one embodiment of the present invention and shows a
state where the socket board is demated from the
motherboard; and
Figs. 9 are an illustration for conceptually
describing a semiconductor testing apparatus proposed by
the present applicant in Japanese Patent Application No..
2002-047186, and Fig. 9(a) is a front view showing a state
where the socket board is demated from the motherboard,

and Fig. 9(b) is a bottom view of the socket board shown

in Fig. 9(a).

Best Mode for Carrying out the Invention
Hereafter, the preferred embodiment of a jig for
mating and demating connectors in accordance with the

present invention will be described with reference to Figs.
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in accordance with the present enbodinent is ajig for mating and demating
a plurality of connectors placed on the sane plane of a substrate with and
froma plurality of connectors on the mate corresponding thereto and, to
be nore specific, has a socket board 10 and a notherboard 20 with which

t he socket board 10 is mated in the sem conductor testing apparatus. Then,
an adapter 30 and an adapter lifting and lowering unit 100 are nounted as
ajig for miting and demating a plurality of connectors 14, 21 (refer to
Fig. 2) flortelectrically connecting the socket board 10 to the notherboard
20. [ Socket Board and Mt herboard] First, the socket board 10 and the

not her board 20 Firpunt eflsoa $bbegent icontitich br viewt shgwappareheiswhdle
accordance with the present enbodinent will be described wth reference to
Figs. 2 afdaB3semigcondiugtor &rFtoded anpanatnspee spetchyghsehgwigngotrhe
socket board 10 and the notherboard 20 nmounted on the sem conductor
testing MEppER @t 88% demA thn ¢ heopng TR rsraiRngcerd dfatRe | Mgthcomeect ors in
accordance with one enbodi nrent of the present invention. Figs. 3 show the
socket b&HRPABTERtaLEFRENBECELIH tWW%tb?%s%ta%bﬁﬁwen?‘saﬁBOPPg 3 (a)
is a part.ial

line A-A%™h e{;@]&?‘\é{f‘gw nghgﬁ\g f‘%g‘b‘}i@%—,‘énﬂ %eéeﬁi%%grgsgarﬁl%‘\é%‘%%%grge?eg?l ﬁg

ST e ST o
mating and demating a plurality of connectors placed on.
the same plane of a substrate with and from a plurality
of connectors on the mate corresponding thereto and, to
be more specific, has a socket bbard 10 and a motherboard
20 with which the socket board ld is mated in the
semiconductor testing apparatus. Then, an adapter 30 and
an adapter lifting ana lowering unit 100 are mounted as
a jig for mating and demating a plurality of connectors
14, 21 (refer to Fig. 2) for electrically connecting the
socket board 10 to the motherboard 20.
[Socket Board and Motherboard]

First, the socket board 10 and the motherboard 20
mounted on the semiconductor testing apparatus in
accordance with the present embodiment will be described
with reference to Figs. 2 and 3. Fig. 2 is an exploded
view in perspective showing the socket board 10 and the
motherboard 20 mounted on the semiconductor testing
apparatus to which the jig for mating and demating

connectors in accordance with one embodiment of the present

invention. Figs. 3 show the socket board 10 in accordance
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9, are a test apparatus that is so constructed as to be able to freely
mat e and demate the socket board 10 on which sem conductor conponents (not
shown) to be tested are nounted with and fromthe notherboard 20 and by
singly changing only the socket board 10, can respond to a test on

di fferent kinds of sem conductor conponents. In the socket board 10, as
shown in Fig. 2, a plurality of socket boards 11a, 11b, 11c, 11d, ..., and
11n are integrally unified. To be nore specific, in the unified socket

board 10,wibr phermdésynefenpbeliehehannda Figmita) 19 d bardr@Bljigned in a
row on a socket board frane (SB frane) 12, which is to be a base plate,

and connectewsahdiaFidldb3 (Bh4cisléd,cross-seddionalbertonneaked tom tdhe
socket boards from l1lla to 11n are arranged in spaces 13 (13a, 13b, 13n) of
the SB frhimeld.-AEdgh Bigt h8 (mdspective socket boards fromlla to lln is a
substrate having a part nounting and connecting portion (socket portion)
on which a semidrdiridrin ¢dreggohdiitgure pe thestsaimicondupted drdtimiah
electrically connects the sem conductor conponent and one seni conduct or
conponent@PRaFditiSed brieaehdancehe S kehebpaege ¥y cymiiadimgnito Esh. Then,
this plurality of socket boards fromlla to |lIn are nmounted on and fixed
to the re&hblt the FEIHCOPIRETLOTs TS thred SRPPAZRE WD SHPENSENf Fa/gS 12 is a

f de of netal the like and has the plurality of
from 13a 10 33, & &RF T FRRBTHEESe 2hbbai FEnCORR SHOUAT AOFIEQ. B2 has 8

able to freely mate and demate the socket board 10 on which-
semiconductor components (not shown) to be tested are
mounted with and from the motherboard 20 and by singly
changing only the socket board 10, can respond to a test
on different kinds of'semiconducfor components.

In the socket board 10, as shown in Fig. 2, a plurality
of socket boards 11a,711b,.1lc, 114, ..., and 1l1ln are
integrally unified. To be more specific, in the unified
socket board 10, the plurality of socket boards from l1lla
.to‘lln are aligned in a row on a socket board frame (SB
frame) 12, which is to be a base plate, and connectors l4a,
14b, 14c, 144, ..., 14n to be connected to the socket boards
from 1lla to 11ln are arranged in spaces 13 (13a, 13b, ...,
13n) of the SB frame 12.

Each of the respective socket boards from 1la to 1ln
is a substrate having a part mounting and connecting
portion (socket portion) on which a semiconductor
component to be tested is mounted and which electrically
connects the semiconductor component and one semiconductor

component is mounted on each of the socket boards from 1la

18



spaces per one row, that is, a. total of 16 spaces 13. In the respective
spaces from 13a to 13n are nounted the connectors from l4a to 14n
connected to the socket boards fromlla to IIn. In this manner, the
connectors froml1l4a to 14n are nounted in the SB frame 12 and the
connectors froml1l4a to 14n are arranged on the bottom surface sides of the
respective socket boards fromlla to |IIn and the connectors from 1l4a to
14n are connected to the correspondi ng socket boards fromlla to |l n on

the SB frisrell1d. Tihen,t hehpsupabichy iafy conneetres oarddartemlin are
arranged in the SB frane 12 and hence are fixed on the sane plane on the
bot t om surd atensades mafun hedsockemnddarxisd tdhthe aldspdetLoBnEe@rss are
mated with and demated f rom correspondi ng connectors 21la, 21b, 21c, 21d,
and 21n mrthengotofertivar 8Bsifdane ef2r to Fig. 2). Here, the socket board
10 in which the plurality of socket boards from1lla to |l n and connectors
froml4a to 1AM &reBi fragealld imiditdapy PRELSE Madhe a2, matadesori bed
above, is generally called "DSA (Device Specific Adapter)" and is

manuf act dried, 1 Hae @ dnBade e 8 10 Hahg f Paees fgopsA3aus@alliBy. in the
sem conduct r_testing appar at us, éhe DSAs are nounted_on one not her board
in groupft 1Hhothe Fﬁsggerrbﬂpe’smB? LBERE -Siafc SN SBRKELIbodrd DEF i&
handl ed hy the unified DSA in.this, manner, for ex le, in case Wwhere a
test is rﬁi}/ CoR PRE SBS ESNauddit cﬁrpo%e%‘?fsaﬂa?/fnggpﬁpf*&se ‘pacifage

StrUCturqﬁugngegbgé¥f¢§tgﬁgéest@%om 13a to 13n are mounted the

connectors from 1_4a to 14n connected to the socket boards
from l1lla to 1lln.

In this manner, the connectors from 14a to 1l4n are
mounted in the SB frame 12 and the' connectors from l4a to
14n are arranged on the bottom surface sides of the
respective socket boards from 11la to 11n and the connectors
from 14a to 14n are connected to thé corresponding socket
boards from lla to 1ln on the SB frame 12.

Then, the plurality of connectors from 14a to 14n are
arranged in the SB frame 12 and hence are fixed on the same
plane on the bottom surface sides of the socket boards.
Thus, all the connectors are mated with and demated from
corresponding connectors 21la, 21b, 21c¢c, 214, ..., and 21n
on the motherboard side (refer to Fi.g. 2).

Here, the socket board 10 in which the plurality of
socket boards from lla to 11ln and connectors from 1l4a to
14n are integrally unified by the SB frame v12 , as described
above, is generally called "DSA (Device Specific Adapter)”

and is manufactured, mated and démated, or changed by this
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socket boards 10 corresponding to the respective sem conductor conponents
are prepared by the unified DSA and the socket board 10 corresponding to
t he sem conductor conponent is nated and demated from the not herboard 20
-and is changed. Here, in the enbodi nent shown in Fig. 2, the SB frame 12
has 2 rows of frames, each row having 8 frames, that 1is, a total of 16

frames, and each of the 16 frames is provided with 2 socket boards 11 and
2 connectors 14 corresponding thereto, and hence the socket board 10 is

provi ded péAh aubakallyof 132t BOGkEh i BOAHGS thir %@@tﬁﬁ&hgtpafgt@g ectors

14. It is not intended to specifically limt the nunber of socket boards

11 (and ti®asuater mafunteaneat one kHtwadbbhednumesrShpspaeeswf Jhe SB
frame 12 to these nunbers.' Further, each of the socket boards fromlla to

|l n  nouniedgonuplse 03B ffawre 12inas shewsddkdi gsoaZdand 8s handhdred in
such a shape that the substrate of each socket board is notched at four
corners &yl the ®pifeedoDiSAornrofthithenaBhérantot2ekamedposedd far eaddi s

not ched portions. Then, in this exposed portion of the SB frame 12, as
shown i n WeFp@ t2sth 4 sfvadedon tPus isteimind eigdhokeriGoinpboentischaging
positioning pin 22 nounted in a protrudi ng manner on the notherboard 20 is
inserted,dla%geﬁsﬁ% RafEKagekEt pediras and pddi t9onedtwcels .r ddpect to the
nDtherboarqﬁ%O at a_predeterm ned position and fixed there. Here, while
the posi tYYRFRG EQRF tAndopsssmBiihgy to the respective

semiconductor components are prepargd by the unified DSaA-

and the socket board 10 corresponding to the semiconductor

component is mated and demated from the mothe_rboard 20 and
- 1s changed.

Here, in the embodiment shoWﬁ,in,Fig. 2, the SB frame

12 has 2 rows of frames, each row having 8 frames, that

. is, a total of 16 frahes, and eachvof the 16 frames is
provided with 2 socket boards 11 and 2 connectors 14
corresponding thereto, and hence the socket board 10 is
provided with a total of 32 socket boards 11 and a total
of 32 connectors 14. It is not intended to specifically
limit the number of socket boards 11 (and the number‘of
connectors 14) and the number of spaces of the SB frame
12 to these numbers.

Further, each of the socket boards from 1lla to 11ln
mounted on the SB frame 12, as shown in Figs. 2 and 3, is
formed in such a shape that the substrate of each socket
board is notched at four corners dnd the frame portion of
the SB frame 12 is exposed from this notched portions. Then,

in this exposed portion of the SB frame 12, as shown in
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hol es 15) are fornmed at two positions on the left and right in a direction
of length of the SB frane 12 in this enbodinent (refer to Fig. 2), as far
as the socket board 10 is positioned at the predeterm ned position, the
positioning pins 22 and the positioning holes 15 can be f ornmed at any
positions and the nunber of themis not Iimted to a specific nunber.
Further, in this enbodinent, in the exposed portion of the SB frane 12 is
f ormed an engagi ng hole 16 which an bulging portion 52 of pulling neans

50 of an Iaﬁgpt or, 30 rybhel Wi Idosbﬁtﬂgﬁgﬁbb%%:deatﬂ11{1{:6%5119&96968 w th or

di sengages from This engagi ng hole 16, as shown in Fig. , 1's a hole

formed i np@spefindmhgiere 1hembtatedofint ke prof fi@Bg lhaht X RAS&G e t hat
is, in the notched portion of the socket board 11 and, as shown in Figs.

3, is formethesbsimntimlilsy iinsarsdapeant Behobt tRegsukd P ditida @

| ar ge-di aneter passing hole 16a and a snall-dianeter sliding hole |6b
formed caind i posddlipriead thetpaseispediol eo the mbthdebbgard @vetet PPassi ng
hol e 16a of the engaging hole 16 is a substantially perfect -circular hole
havi ng oxédeateanminedependtiglonf aand hEikeldgithgyeorti on 52 of the 21
pulling neans 50 of the adapter 30 to pass through. On the other hand, the
smal | - di anet er B¢¥rdi nghhdpethelposibiondpsa pinisalPy(@nti pesidalondigia t hat
is f ornmed continuously to the passing hole 16a and has a dianeter |arge

enough fRplefiel ShaATepR¥MOA BY oo MRS bul PRAP IR 150F banh&iapt er 30

to pass through .and too small for .the_bul gin
P in agdirection of length of th -S% frame 12 in this

embodiment (refer to Fig. 2), as far as the socket board
10 is positioned at the predetermined poSition, the
positioning pins 22 and the positioning holes 15 can be
formed at any positions and the numb.er of them is not limited
to a specific number.

Further, in this embodiment, in the exposed portion
of the SB frame 12 is formedban engaging hole 16 which an
bulging portion 52 of pulling means 50 of an adapter 30,
which will be described later, freely éngages with or
disengages from. This engaging hole 16, as shown in Fig.
2, 1is a hole formed in a portion where the frame of the
SB frame 12 is exposed, that is, in the notched portion
of the socket board 11 and, as shown in Figs. 3, is formed
substantially in a shape of a bottle gourd including a
large-diameter passing hole 1l6a and a small-diameter
sliding hole 16b formed continuously to the passing hole
l6a. The large-diameter passing hole 16a of the engaging
hole 16 is a substantially perfect circular hole having

a diameter largé enough for the bulging portion 52 of the
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portion 52 f to pass through. Then, this engaging portion 16 is forned in
the exposed portion of the SB frame 12, that is, in the frame portion
exposed fromthe notched portion of the socket board 11 and in this
enbodi ment, as shown in Fig. 2, four engaging portions 16 are formed at

four positions at equal intervals in the direction of length of the SB f
rame 12. By f ormng the plurality of engaging portions 16 at the
plurality of portions at equal intervals, as will be described later, a

pul ling fouteihy equald ysappli ethd caddpteSB30r ame dds By thhouw | | rg, means
50 of the adapter 30 noved up and down by the adapter lifting and | owering
unit 100 thérevtbyrt baint edried | ymal 1+ e asartee 1t i1 dengt Aotlke 1plunal idy  of
connectors from 14a to 14n of the socket boards from 1la to Iln fromthe
connect orsu¥ g ban2ialily 21d igfs @ héalrhm herthedr ds20o rivedesombiheotisda yengagi ng
holes 16 are fornmed at four positions in this enbodinent, needless to

say, theyt@rehenpresdad drodiechbasand masindediameded! nbarge eheughmber of
pul l'i ng means of the adapter 30 and the positions where they are forned.
Furt her, %% BRBoSEGTforReBRECHf SthefoE e aRBlidng aepnsg) FBt Ed tileso to

portions essed he pressing neans 40 of the adapter 30. As described
above, cf{)ci ge o%i %ﬁs Pag%® J‘frb’??r’éahaﬁnfioﬁfmcc?ﬂ?elr]s 1T bR BRLOA®%Socket

boar ds froo]p% a I ntand the frame portions of the SB frane 12 are
exposed frOm %%e %gt é%eao p%?ﬁgorél.r i4; in this enbodinent, the pressing
means 40 of th%&ﬂﬂ?Pt€ﬁiéoéﬁ§éEQ§g portion 16 is formed in the
exposed portion of the SB frame 12, that is, in the frame
.portion exposed from the notched portion of the socket
- board 11 and in this embodiment, as shown in Fig. 2, four
engaging portions 16 are formed at‘four positions at equal
intervals in the direction of length of the SB frame 12.
By forming the plurality of engaging portions-16 at
the plurality of portions at equal intérvals, as will be
described later, a pulling force is equally applied to the
SB frame 12 by the pulling means 50 of the adapter 30 moved
up and down by the adapter l1ifting and lowering unit 100
thereby to integrally at the same time demate the plurality
of connectors from l4a to 14n of the socket boards from
lla to 1ln from the connectors from 2la to 21n of the
motherboard 20. Here, while the engaging holes 16 are
formed at four positions in this embodiment, needless to
say, they are increased or decreased in number according
to the number of pulling means of the adapter 30 and the

positions where they are formed.

Further, the exposed portions of the SB frame 12 are
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to abut against the exposed portions of the SB frane 12 and the SB frane
12 is pressed to urge and press the socket board 10 to the notherboard 20.
Here, of the exposed portions of the SB frame 12, portions where the
foregoi ng positioning holes 15 and engaging holes 16 are not forned are
allotted to the portions pressed by the pressing neans 40 of the adapter
30 (refer to Figs. 2 and 3). To be specific, first, in correspondence to
fixed pressing portions 41 which will be described | ater, other four

posi ti onsirnothedesnasedto r eren ond Mk 4 agpihe nd r;ﬁféé@ﬂngf me@RGt h of
center of the SB frame 12 where the positioning holes 15 and the engaging

hole 16 ar®offorhedaaaptald B0t edAbaiPOctipBd 4Povbe PHessed pbukibers N
correspondence to resilient pressing portions 42 which mﬁl? be descri bed

| ater, 4 apostoroed far fech sbdaershaif isach bat alhedfsBcposi bbamsis i N t he
exposed region along both the outside edges in the direction of |ength of
the SB f rfanem 1Rlartoaldo ahlotthed ftamepararohensoobetheesSBedraBye f12or m ng
the portions pressed by the gressin means 40 of the adapter 30 on the SB
frame 12 afie tpEPPSEcalixom2y @fWﬁﬁéﬁ@%n@oﬁtipm@det&hﬁswﬂinntbiwals, as
wi Il be described |ater, the pressing force applied by the pressing neans
40 of theEMRRPLBENED KRBT A SATE BORR D¢ Ot af HrRdarteriif e made owering

unit 100 can be unifaorm lied to _the SB frane 12, so that it is
possi bl e &% ?R?Eg?glqulsa{ gﬁ%ee§gl‘?€’eﬂ RE TRt 8nEhe L dltfect Br ETRPMEMIR4a to

14n of tr&%d the SB frame 12 is pressed to urge and press the socket-

board 10 to the motherboard 20.

Here, of the exposed portions of the'SB frame 12,
portions where the foregoing positioning holes 15 and
engaging holes 16 are not formed‘are allotted to the
portions pressed by the pressing means 40 of the adapter
30 (refer to Figs. 2 and 3). To be specific, first, in
correspondence to fixed pressing portions 41 which will
be described later, other four positions in the exposed
region formed along the direction of length of center of
the SB frame 12 where the positioning holes 15 and the
engaging hole 16 are formed are allotted to portions to
be pressed. Further, in correspondence to resilient
pressing portions 42 which will be described later, 4
positions for each side, that is, a total of 8 positions
in the exposed region along both the outside edges in the
direction of length of the SB frame 12 are also allotted

" to portions to be pressed. | |
By forming the portions pressed by the pressing means

40 of the adapter 30 on the SB frame 12 at the plurality
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plurality of socket boards from1lla to 1ln to the connectors from2la to
21n of the notherboard 20. Here, needless to say, also the portions
pressed by the pressing nmeans 40, as is the case with the foregoing
engagi ng holes 16, can be increased or decreased in the nunber according
to the nunber of pressing neans 40 of the adapter 30 and the positions
where they are forned. The not herboard 20, as shown in Fig. 1, is a
substrate nounted on the main body side of the sem conductor testing

appar at Uso 8Ngo sast 1686 T bRed ekt rih$nBOMIAed- Y15 the RAlurality of

connectors from2la to 21n corresponding to the unified. socket board 10
(refer todEbgridjed 19iteae, the pﬁggkqm(?aﬁa&@elappiieanﬂfcttr?@ptr%ésfien
e

not herboard 20 via connectors, a predeterm ned electric signal neé%ssary
for testméanisnpotboEdthe axdaptepusbatoveanupensardwt Bpatt LQapiart he

not herboard 20 to make the test on the sem conductor conponents on the
respecti veifbdhet avshrldsvedromylkmitold0l pan ba thisoredpeappiai @rtéd on
shown as the notherboard 20 in this enbodi nent generally includes not only
the not hek@o&Bdimame el ors@a test héad sofpaswsiskbei tonilutegralilsstang
apparatus but also an SPC, a netal plate, a 24 performance board and the

li ke. ThushetfieMfordmy mMake Ehehepha@atonselrem LARs toeddadiaferithereans a

mating supstrate or a natingwgevice which the unif ied socket board PSA)
10 can bePtPEBY tHaPES ArliedMRRrBASIFHAR 1Ra tRel 1nd1q kbgRORBES oK

descripti i i by aP8o 8Tt L%k ntOho N e 605 §9°7 19, 80°KEL o d 10 and
say, also the portions pressed by the pressing means 40,
as is the case with the foregoing engaging holes 16, can
be increased or decreased in the number according to the
number of pressing means 40 of tﬁe adapter 30 and the
positions where they are formed.

The motherboard 20, as shown in Fig. 1, is a substrate
mounted on the main body side of the semiconductor testing
apparatus and, as described above, is provided with the
plurality of connectors from 2la to 21ln corresponding to
the unified socket board 10 (refer to Fig. 2). Since the
socket board 10 is connected to the motherboard 20 via
connectors, a predetermined electric Signal necessary for
test is inputted to or outputted from the socket board 10
via the motherboard 20 to make the test on the semiconductor
components on the respective socket boards from 1lla to 11ﬁ.

In this respect, a portion shown as the motherboard
20 in this embodiment generally includes not only the

motherboard mounted on a test head of the semiconductor

testing apparatus but also an SPC, a metal plate, a
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not her board 20 but al so the construction and function of the sem conductor
testing apparatus of this enbodinent are the sane as those of the existing
sem conductor testing apparatus. [Adapter] Next, with reference to Figs.
4, the adapter 30 of the jig for mating and demati ng connectors in
accordance wth this. enbodinment will be described. Figs. 4 are

il lustrations show ng the adapter 30 of the jig for mating and demati ng
connectors in accordance with this enbodinment, Fig. 4(a) is a plan view,

Fig. 4(b)pésrarmuasse esira@naha Wiy 1 aken Oﬁhas“%erﬁ)f& 5igg. %%a and
simlarly, Fig. 4(c) is a cross-sectional view faken on a |ine (E in Fig.

4(a). Thenatlhpreobai@ 'shoswdi int hesies ds@bbagmenitS nieard ahemstapRf nmenber
opposed to a surface different from a surface on which the connectors of

t he socketulbetrdteora aadritegded;i¢dathich thesunfifaed oMUt bokhia

sem conductor conponents are nounted (the upper surface of the socket
board in M%A) 110, card he previldeddyed henBSAeparistd uttomg the socket
board 10. Then, the adapter 30 is noved forward 25 and backward (up and
down) by the ad"db‘f‘é‘?—enflaﬂf@wmh feledileg Wescubptabongihe derection in
whi ch the _connect ors of the socket board 10 are mated and demated from

t he not hétbbhaE 8920 MAterdblY t bhgatfO zadr Hednteckied kurpdcid8r @nst the socket

board 10 vvlth agd fromthe connectors of the notherboard 20.
otherboard 20 but also the construction and function of

the semiconductor testing apparatus of this embodiment are:
the same as those of the existing semiconductor testing
apparatus.

[Adapter]

Next, with reference to Figé. 4, the adapter 30 of
the jig for mating anq demating connectors in accordance
with this embodiment will be described. Figs. 4 are
illustrations showing the adapter 30 of the jig for mating
and demating connectors in accordance with i:his embodiment,
Fig. 4(a) is a plan view, Fig. 4(b) is a cross-sectional
view taken on a line B-B in Fig. 4(a), and similarly, Fig.
4(c) is a cross-sectional view taken on a line C-C in Fig.
4(a). |

The adapter 30 shown in these drawings is a
plate-shaped member opposed to a surface different from
a surface on'which the connectors of the socket board 10
are arranged, that is, a sﬁrface on which the semiconductor
components are mounted (the upper surface of the socket
board in Fig. 1), and is provided by the DSA constructing

the socket board 10. Then, the adapter 30 is moved forward
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The adapter 30, as shown in Figs. 4, has a base portion 31 and a sliding
portion 32. The base portion 31 is formed of a plate nenber having an
out si de shape substantially simlar to outside shape of the socket board
10 (refer to Figs. 5 and 6) and is arranged and fixed wth a predeterm ned
gap between itself and the surface of the socket board 10 on which the

sem conduct or conponents are nounted. Then, the base portion 31 is
provided with the pressing neans 40 for pressing the socket board 10

(fixed pr i n 1 d i gt e efrom
Figs. 4 ﬁég)agc%éfs@l Ejlllggag?)r tdlrogﬁﬂ ’C%Zg{lﬁstia%pl%&j ape%@% é?e i can

freely slwl@emhl@ RESPECE 0b0alilbe Pagee PeL tEeR 1Dk 1:{1 whhich Q;rmod' rfent as
shown in Figs. 4, the sliding portion 32 is arranged on the upper surf ace

si de of tdenhaseop® tadNthdlsaktkets Your@dldnageshrfte ®f afdt Hemaled €
covering the socket board 10 and is nmounted in such a manner as to freely
slide in #hemdithecticrhefbbamgt 2Ofthdeebaseopardticomnaldd. delar tie sliding
portion 32 is provided with the pulling neans 50 (see fromFigs. 4 to 6).
The presstomneasdnssA®@f stheshalckeshapeardeibewidth nowdt €d o thepr ot r udi ng
manner on the base portion 31 of the adapter 30 and is protruded toward
the socketrompaf@orey.oBytheymedgbegrheadd(d8wn) the adapter 30, the pressing
means 40 is nmade to abut against a surface different from a surface on
whi ch the conn&t%%raéiétﬁt?ﬁ Ospafr aRewR2l B Ldshe 430kRE1a BEHIP 2T taoa

arranged that a surface on . . .
1 and a sliding portion 32. The base portion 31 is formed

of a plate member having an outside shape substantially
similar to outside shape of the socket boarq 10 (refer to
Figs. 5 and 6) and is arranged and fixed with a predetermined
gap between itselfl and the surfaca of the sbcket board 10
on which the semiconductor components are mounted. Then,
the base portion 31 is providedeith the pressing means
40 for pressing the socket board 10 (fixed pressing portion
41 and resilient pressing portion 42) (see from Figs. 4
to 6). |

The sliding portion 32 is a plate-shaped member that
can freely slide with respect to the base portion 31. 1In
this embodiment, as shown in Figs. 4, the sliding portion
" 32 is arranged on the upper surface side of the base portion
31 and is formed in a shape of a thin plate covering the
socket board 10 and is mounted in such a manner as to freely
slide in the direction of length of the base portion 31.
Then, the sliding portion 32 is provided with the pulling
means 50 (isee from Figs. 4 to 6).

The pressing means 40 is a shaft-shaped member
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whi ch the sem conductor conponents are nounted thereby to press the socket
board 10 to the notherboard 20. Then, the pressing neans 40 in accordance
with this enbodinent 'has two kinds of pressing neans of the fixed
pressing portion 41 and the resilient pressing portion 42. The fixed
pressing portion 41, as shown in Fig. 4 (¢c) , is a pillar-shaped nenber
nounted on the bottom surface of the base portion 31 of the adapter 30 in
such as manner ‘as to protrude toward the substrate surface of the socket

board 10 @hehtsamage %%uégﬁgnﬁhnh@er &P PLLL ggrtqfont frame

12 by lifting and lowering the adapter 30. In this enbodi nent, as shown in

Fig. 4 (cjhe abapideedopapasiing gpytiededltbasrd Ridd asosharedpardion 4la
and a cylindrical portion 41b. The pillar-shaped portion 4la is a

pi | | ar - shiaped Benbevinguhbedaind adprel)r ydiengdaprrar 300nNthlkepbase Rrytion 31
along the direction of length of center of the base portion 31 in such
away as teabst4@ghsnsadet he ebpdsedapordt an surfdiee diie€kiren toffdgangt h of
the center of the SB frame 12 and there are provided four pillar- shaped
portions.a 4swafacef cay whifhgthes camhé&)toronotthehet 88 fhamd, 1khef
cylindrical portion 41b is a hollow cylindrical 27 menber abutting agai nst
t he peri pHt® ysefkefte v i bAi age @nrapédef thatto i g.a 2yunfatke on

not her board 20, which protrudes fromthe Eositioning hol e 15 of the SB
frame 12,¥RiFy the HPLiFERAt PordawpRRenbSarEemmenREe dat hewebpdsi ti ons
corresponding to two positioning pins 22. By providing_the cylindrical
porti ons pﬂ%gﬁ gge”.ﬁ ,k?‘f pgar% 10 to the motherboard 20.

Then, the pressing means 40 in accordance with this
embodiment has two kinds of press‘ing means of the fixed
pressing portion 41 and the resilient pressing portion 42.

The ‘fixed pressing portion 41, as shown in Fig. 4(c),
is a pillar-shaped member mounted on the bottom surface
of the base poi:tion 31 of the adapter 30 in such as manner
as to protrude toward the substrate surface of the socket
board 10 and is made to abut against the exposed portion
of the SB frame 12 by lifting and lowering the adapter 30.

In this embodiment, as shown in Fig. 4(c), the fixed
pressing portion 41 has a pillar-shaped portion 4la and
a cylindrical portion 41b. The pillar-shaped portion 41la
is a pillar-shaped member mounted in a protruding manner
on the base'portion 31 along the direction of length of
center of the base portion 31 in such a way as to abut against

~the exposed portion in the direction of length of the center
of the SB frame 12 and there are provided four pillar-

shaped portions 41la (refer to Figs. 5 and 6). On the other

hand, the cylindrical portion 41b is a hollow cylindi:ical
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possible to press also portions near the peripheries of the positioning
hol es 15 of the SB franme 12 and hence to urge and press the SB frame 12
further uniformy by the fixed pressing portion 41 wthout causing
interference wth the projecting positioning pin 22. Here, the length
(protruding length) of the pressing mneans 40 (fixed pressing portion 41
and resilient pressing portion 42) can be set at a suitable length
according to the size of the socket board 10 to be mated and demated by

the use qﬁexsasramt@al@&,aé@fngettﬂ% E»%fﬁ% y IO LifQNPSE, fion Al the

| i ke. The fixed pressing portion 41 | ar - shaped nenb a an
cylindri g%inr@abqrrélfléa) t§ ragde 23 Iéftkﬁest%@rttrpérw@ﬁdt a@ ,PiyH #¢n shaped
menber 4 of the resilient pressing nmeans 42, which will 'be described

later. |rptdtsudnEron Rha gasaﬁ/ﬂtawngheoadaps &£ Ihd SB ek fior war d
(down) to the SB franme 12, the pillar-shaped mnenber 42b of the resilient
pressi ng godt the 4% laindsicagaipesttidwes SBlbr are hiowatétdentt taro t he
pillar-shaped nenber of the fixed pressing portion 41. The resilient
pressi ng pos L Edond2, casr ehpundiimoFitys. twd( @psdridiok(ing hassa 29 at @yxhaped
portion 42a extending 28 f romthe base portion 31 of the adapter 30 in
par al | el REOViRdnguIhe €l sndrdcalofpehbtionskdilthdakke 10haRd 4t is

pi |l ar-shaped portion 42b nounted on tip portion of the plate portion 42a
in a rranrié?sﬁigtlm&%d“f%ﬁr alERe PoRiibse P At Beadr ftdde RETiRBeFd&&etothoar d

10. The plate shaped portion 42a_is nmade of a elastic
he p051t10 ing holes 15 of the SB frame 12 and hence to

urge and press the SB frame 12 further uniformly by the
fixed pressing portion 41 without causing interference
with the projecting positioning pin 22.

Here, the length (protruding»length) of the pressing
means 40 (fixe-d pressing portion 41 and resilient pressing
portion 42) can be set at a suitable length according to
the size of the socket board 10 to be mated and demated
by the usé of the adapter 30, the mating forces of the
connectors, and the like. The fixed pressing portion 41
(pillar-shaped member 4la and cylindrical member‘4lb) is
made a little shorter than the pillar-shaped member 42b
of the resilient pressing means 42, which will be described
later. 1In this manner, in a case where the adapter 30 is
moved forward (down) to the SB frame 12, the pillar-shaped
member 42b of the resilient pressing portion 42 abuts
against the SB frame 12 earlier than the pillar-shaped

- member of the fixed pressing portién 41. |
The resilient pressing portion 42, as shown in Figs.

4(a) and 4(b), has a plate-shaped portion 42a extending
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netal plate or the like and is fixed to the base portion 31 of the adapter
30 and extends, in a shape of a wing in the direction of wdth of the
adapter 30 and the pillar-shaped portions 42b are fixed to the respective
tip portions of the plate-shaped portion 42a. According to the resilient
pressing portion 42 including the plate- shaped portion 42a and the '
pill ar-shaped portions 42b, the plate-shaped portion 42a is resiliently
defl ected and the pillar-shaped portions 42b press the SB frane 12

resilienttyomhenet BEsRl bloaftdeprsd &Prﬁﬂé’%ég{?eﬁbgbsihpﬁag&ﬁl%% fyame 12

of the socket board 10. Then, since the resilient pressing portion 42

resilientiyepcassesatd shgesddaSBheagBckdt Was@Cket anpayd 10 is
snoot hly urged and pressed to the notherboard 20 thereby to mate the

connect orpsif Larhehanadt hoytanad 4mEmarosutellyomattd g heoeenbacihe sndi | e
absor bi ng ‘shock applied to the socket board 10 and the not herboard 20 by
means of pkastéi pocd.idieré2acdnh aofmdineepl blratrsitEpey powhrdnste2b nount ed
in the protruding nmanner on the tip portions of the plate-shaped portion
42a is a substratengarrfaae vie 26 psdthetnboberd dfot he foregoing fixed
pressing portion 41. Then, in a case where the adapter 30 is noved down
toward the SBThanplate-tshaped| ppréigredi poris omeds2lpfatddastdsi | i ent
pressing portion 42 abut against the SB frame 12 earlier than the
pi | | ar - nEMdERLoPleRe O ddi9rkikengndpast fdxed taoHdrebyashePprati®shaped
portion 42a is .
- 31 of the adapter 30 and extends in a shape of a wing in
the direction of width of the adapter 30 and the
pillar-shaped portions 42b are fixed to the respective tip
portions of the plate-shaped portion 42a. According to
the resilient pressing portion 42 including the plate-
shaped portion 42a and the pillar-shaped portions 42b, the
plate-shaped portion 42a is resiliently deflected and the
~pillar-shaped portions 42b press the SB frame 12
resiliently when the pillar-shaped portions 42b abuts to
the SB frame 12 of the socket board 10.

Then, since the resilient pressing portion 42
resiliently presses and urges the SB frame 12, the socket
board 10 is smoothly urged and pressed to the motherboard
20 thereby to mate the connectors further smoothly and
hence surely mate the connectors while absorbing shock
applied to the socket board 10 and the motherboard 20 by
means of resilience.

Here, each of the pillar-shaped portions 42b mounted

in the protruding manner on the tip portions of the

plate-shaped portion 42a is a little longer than the
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defl ected to nmake the pillar-shaped portions 42b resiliently press the SB
frame 12. In this respect, in the resilient pressing portion 42 of this
enbodi ment, as shown in Fig. 4(a), four plate-shaped portions 42a
protruding toward both ends of the base portion 31 in a shape of a w ng
42a are. nmounted along the direction of |length of the adapter 30 at equal
intervals and the pillar-shaped portions 42b are nounted on both the tip
portions of the respective plate-shaped portions 42a and hence a total of

: pl Al ﬁb@@ﬁ@—&@rﬁﬁ%%f%@&?&?&ﬂﬁe EQ? %SQ%% qﬁp escri Edlhagg;[/? ae

edges in the direction of gth o
in this enhedi,MeAt a theePkietd tdhe c&a&ﬁseéy 50 IBaRSvAR 8% kRGHd ng the

fixed pressing portion 41 and the resilient pressing portion 42 are forned

to the adepéesB3Grdmé& Dhyr ahid Yo 0f 1 pPSEhia@RE FPoPf edakeuPpIeE i pherval s.
Thus, by noving* down the adapter 30 by the adapter lifting and | owering
unit 100,résiildenjogsidseihg maketidie pRuabhitt yagefips €sshBgSBoFtdmns 41,

14 2 abut against the SB frame 12 uniformy and hence to apply a pressing
force to 1heewmdliemfthde tbeketilbcar dndbeThef3Glpr efskad pransidly each
including the fixed pressing portion 41 and the resilient pressing portion
42 can bepeutiam yll»i ri%h@ﬁ@@d dheleptebsedhapatunpertionordangis o the size
of connector nated means of the adapter 30, the nunber of pins, the

degree(ﬁd%ﬁééc&@QHﬁqr@akSnGnﬁnP4lk@r THEDSRA IROwt heRAs 430 i s

shaft - shqged nmeans _nmount ed
esiliently press the SB frame 12.

In this respect, in the resilient pressing portion
42 of this embodiment,‘as shown in Fig. 4(a), four
plate-shaped portions 42a protruding toward both ends of
the base portion 31 in a shape of'a wing 42a are mounted
along the direction of length of the adapter 30 at equal
intervals and the pillar-shaped portions 42b are mounted
on both the tip portions of the respective plate-shaped
portions 42a_ and hence a total of 8 pillar-shaped portions
42b press the exposed portions along both outside edges
in the direction of length of the SB frame 12.

Asdescribedabove;inthisembodiment,theplurality
of pressing means 40 each including the fixed pressing
portion 41 and the resilient pressing portion 42 are formed
to the adapter 30 at a plurality of positions at
predetermined intervals. Thus, by moving down the adapter
30 by the adapter l1lifting and lowering unit 100, it is
possible to make the plurality of preésing portions 41,
-42 abut against the SB frame 12 uniformly and hence to apply

a pressing force to the whole of the socket board 10. The
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in a protruding manner on the sliding portion 32 of the adapter 30 and is
engaged with the engaging hole 16 fornmed in the SB frane 12 to pull the
socket board 10 in the direction separating f romthe notherboard when the
adapter 30 is noved backward. The pulling neans 50 has the shaft portion
51 nounted in a protruding manner slidably with respect to the adapter 30
and the bulging portion 52 fornmed at the tip of the shaft portion 51 and
having a | arger dianeter than the shaft portion 51. The shaf t portion 51

is made ¢fr&sshabimeshanas eRANSnchading aneBlken Phanslay pHapsbhe
passi ng %gie 16a§and t he glidinacholéﬂg%b of the é%gaginggﬁ%le iGBbf t he

SB frane 41lZeddthesrebe 1W norPos 1hgnpbd2 themmerh alad heetdwithBng, the
shaft portion 51, as shown in Fig. 4(b), is mounted in a protruding nanner

and fixedrnardéheedl bdi dgcoperddead 1B wibdhea adaptiehg3@ oantlepsakzieudds

t hrough the base portion 31 toward the socket board 10. Then, in the base
portion cdnhndebdbaghmattiech biyheesired tofpditted aidgiteas3les thef oumbdraof. hol e

el ongated along the direction in which the sliding portion 32 slides. In

t hi s manmdms t hehehgfetgnre tpfne8se cdh matidegw and ehal Lilkag portion 32 in
the direction of 31 the length of the adapter 30 wthin a range of the

el ongated hol &hs Rpklbagemgans P Jus ishphssebapmdbmpansimeenthd shaft

portion 51 of the pulling nmeans 50 is fixed to the sliding portion 32, in
this embddh r?eri?’,fo*él@éléhﬁiﬂ PR PEENED &h8 Flatiiy9oPogiamg3 4e@fisthe by

[idin i di rtion 32, i i i bl [ ] [ 1 h [1in
?reags 9 ta eaésteg 9(9 ar%.) :Esoeng’ageatwighp&%es ebngatg:?nsé hg?Lea16 :tt?ogmglfll 9

in the SB frame 12 to pull the socket board 10 in the
direction separating from the motherboard when the adapter
30 is moved backward. The pulling means 50 has the shaft
portion 51 mounted in a protrudin.g manner slidably with
respect to the adapter '30 and the bulging portion 52 formed
at the tip of the shaft portion 51 and having a larger
diameter than the shaft portion 51.

The shaft portion 51 is made of a shaft-shaped means
having a smaller diameter than the passing hole 16a and
the sliding hole 16b of the engaging hole 16 of the SB frame
12 and has the bulging portion 52 formed at the tip. Here,
the shaft portion 51, as shown in Fig. 4(b), is mounted

"in a protruding manner and fixed to the sliding portion
32 of the adapter 30 and protrudes through the base portion
31 toward the socket board 10. Then, in the base portion
31 through which the shaft portion 51 passes is formed a
‘hole elongated along the direction in which the sliding
portion 32 slides. In this manner, the shaft portion 51

can slide with the sliding portion 32 in the direction of
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50 by one operation and hence to easily and surely engaging the bul ging
portion 52 with the-engaging hole 16 of the SB frame 12. Further, the

| ength (protrusion height) of the shaft portion 51 is set in such a manner
that the bul ging portion 52 passes the passing hole 16a in a state where
the foregoing pressing neans 40 (fixed pressing portion 41 and resili-ent
pressing portion 42) abut against the SB frame 12 (refer to Figs. 6). The
bul gi ng portion 52 has an outside dianmeter Iletting an bul ging portion

formed atthbeléhptef othenshafdpt®or3o0 e thlipassahfeasgit Hd1e 1RARFd ¥@ahol e
16a of the engaging hole 16 of the SB frane 12 and not letting it pass

t hrough hbeeshifditihg healse HrtHene31whenpabeepr eAsongmeansi e eyt s
against the SB frame 12, the bulging portion 52 is set such that it passes
t hrough tabafdsgiawt hohe5l6afothet lperlehnigagi mgahel B0olGsad xesd posi thened in
the hole (refer to Figs. 6). Thus, when the adapter 30 is noved down
toward tA&igdakeP Poaken 192 . the Wl gi embpeimeat 52 lsitabypagsesidingough

t he passing hole 16a of the engaging hole 16 of the SB frang 12 and is
posi tioned PA YTl ba¥sPhgPNdld b anerBsBPed bivo SHdinadithg WoidiBs by
sliding the shaf t_ portion 32 51, whereby, the bulging portion 52 is
engaged wPPR THRR 352]01 (ﬁihd-sncﬂcésﬁB‘Bantgugﬁlgenﬁﬁﬁe%hﬁhHE‘ Lling MRS dr op

sy e £ ST A Sl A bl
ggg%(e?ybggsg %ﬁgeln!gléog:ltri%n ag’gj J%\ﬁr lérrlllgtaglzpr(l)glﬂo&gl 36 () théhe

SB frame 12.

Further, the length (protrusion height) of the shaft
portion 51 is set in such a manner that the bulging portion
52 passes the passinghole l6aina étate where the foregoing
pressing means 40 (fix?d pressing portion 41 and resilient
pressing portion 42) abut against the SB frame 12 (refer
to Figs. 6). The bulging portion 52 has an outsidé diameter
letting an bulging portion formed at the tip of the shaft
portion 51 pass through the passing hole 16a of the engaging
holé 16 of the SB frame 12 and not letting it pass through
the sliding hole 16b. Here, when the pressing means 40
abuts against the SB frame 12, the bulging portion 52 is
set such that it passes through the passing hole l16a of
the engaging hole 16 and is positioned in the hole (refer
to Figs. 6). Thus, when the adapter 30 is moved down toward
the socket board 10, the bulging portion 52 that passes
through the passing hole 16a of the engaging hole 16 of
the SB frvame 12 and is positioned in the passing hole 1l6a

ismoved to the sliding hole 16b by sliding the shaft portion
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is pulled by the pulling neans 50 in a direction in which it is separated
fromthe notherboard 20. Here, the bulging portion 52 in accordance with
this enbodinent, as shown in Figs. 4 (b) and 4 (c) , is formed in a
substantially spherical outer shape. Since the bulging portion 52 is
formed in a spherjcal shape, even if the shaft of the pulling nmeans 50 is
fixed to the adapter side at any angle, the bulging portion 52 bulging in
t he spherical shape surely engages with the edge portion of the sliding

hol e 16b ®f, t haeergagitige hoheglihd pettibnate tike diegsgédokitadjtsdi ng the
direction in which the pulling means 50 is nounted on the adapter 30,

whi ch ressiliding hadel ibht ingsuadsenbhnngt hdaxdapmt ean3foandoopuanidig or

di snounting the adapter 30 on or fromthe socket board 10 and surely
pul I i ng hémrceotket pydakindomedmesn,5q hies peihyaagdnwartsh Sthea8h Iliavaimeg t he
shaft portion 51 and the bul ging portion 52 described above are forned on
the slidikg HpBreueh 31 waYf 6BAthdst t¢omsnat dgeal. ThereBpsei nwhies
direction of |length of adapter 30. By formng the pulling néans 50 at the
pluralitytd® 3R EeBR0 1§meyad PRAKEATE 6UPh Rhitdenadaetetnvhéf tiRg adapt er

30 is 33 i ed and | owered by the adapter lifting and |lowering unit 100,
it is pos%’i"‘%)l O¥ET Mm% &Yy ]a%%lﬁnatgﬁfsr)?ﬁ&%r é'é‘etgogo?]ﬁ%tSBOPF%néolz by

e, pul 09 SERTS6500 . BTG R0 Sip 0 o PO S HOPREEELS 4 50
integrally, 2L LRe-3Fed! FPom™h% MEHAEHBERUIJ NG means 50 are

Here, the bulging portion 52 in accordance with this
embodiment, as shown in Figs. 4(b) and 4(c), is formed in
a substantially spherical outer shape. Since the bulging
portion 52 is formed in a spherical 'shape, even if the shaft
of the pulling means ?O is fixed to the adapter side at
any angle, the bulging portion 52 bulging in the spherical
shape surely engages with the edge portion of the sliding
hole 16b of the engaging hole 16 to eliminate the need for
.adjusting the direction in which the pulling means 50 is
mounted on the adapter 30, which results in facilifating
assembling the adapter 30 and mounting or dismounting the
adapter 30 on or from the socket board 10 and surely pulling
the socket board 10.

Then, the pulling means 50 each having the shaft
portion 51 and the bulging portion 52 described above are
formed on the sliding portion 31 at four positions at eqﬁal
intervals in the direction of 1enlgth of adapter 30. By

forming the pulling means 50 at the plurality of positions

at equal intervals in this manner, when the adapter 30 is
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formed at four positions in the direction of length of the adapter 30 in
this enbodi nent, needless to say, the nunber of the pulling neans 50 and
the positions where they are nounted can be increased or decreased and
changed according to the size, the nunber of pins, the connecting force
and the like of the connectors to be demated and separated. Then, in this
enbodi nent having the pulling neans 50 on the sliding portion 32 of the
adapter 30 in this manner, the adapter 30 is provided with fixing neans 60

for fixingriBa $hadidwePRR!b P2 abR e a@%iﬁ%grﬁql%%e%i%g%?t_it can

not slide with respect to the base portion 31. By providing I Xi ng

neans 60 f@6,fixi 0§ pH8sIIE NG WREIAd @M P2app1yhe Pase iRY o3k such
that it can not nove wth respect to the base portion 31, after the

bul gi ng tetSBrEREme1 2 hey puld iphg INBaNmddhd $cland arth@ngagadmaitdr the
SB frame 12 of the socket board 10,' by fixing the sliding portion 32 to

t he base podtsepaBitet bhepubhnagtorans 450f tden socKe kdband L I hatteld can
not slide. This can surely prevent the bulging portion 52 from

i nvol unt awith tdheppionpedtonmst B efgagieagndbherb®agfd the BBtEgamd 152 and
hence from being shifted in position. 34 Here, in the adapter 30 in this
enbodi re@t hhpas@me flokmei xi Agrehe Wiiils nghpobPuilddi e nearheSBagagort i on
.31 is used as _the fixing means 60. The latch, as shown in Fig. 4 (c) , is
a | atch provPa8dah tAuR B8Ff tdomisdrafPengdde i ame g g i Fadd s de of

the adapter 30 and fixed to the_slidin ortion 32 and has a buckl e
structuPéi ﬂpﬁﬁ;bgo in this embodiment,gngedless to say, fie nuﬁ%er

of the pulling means 50 and the positions where they are
mounted can be increased or decreased and changed according
to the size, the number of pins, the connecting force and
the like of the connectors to be‘demated and separated.
Then, in this embodiment having the pulling means 50
on the sliding portion 32 of the adapter 30 in this manner,
the adapter 30 is provided with fixing means 60 for f£ixing
the sliding portion 32 to the base portion 31 such that
it can not slide with respect to the base portion 31. By
providing the fixing means 60 for fixing the sliding
portion 32 to the base portion 31 such that it can not move
with respect to the base portion 31, after the bulging
portion 52 of the pulling means 50 is slid and engaged with
the SB frame 12 of the socket board 10, by fixing the sliding
portion 32 to the base portion 31, the pulling means 50
.can be fixed such that it can not slide. This can surely
prevent the bulging portion 52 from involuntarily dropping
from the engagihg hole 16 of the SB frame 12 and hence from

being shifted in position.
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one end side of the latch is hooked and fixed on a hook 3 la fixed to the
base 3 1. Since the latch is fixed in this mnner, the sliding portion 32
is pulled to the hook side of the base portion 31 and fixed there by the
pulling force of the coil spring of the latch. Then, the pulling means 50
nounted on the sliding portion 32, as will be described |l|ater, is engaged
and fixed in a state where the bulging portion 52 is urged to the sliding
hol e 16b of the engaging hole 16 of the SB frame 12 (refer to Figs. 7).
Here, the fixiligrapana Ghef adafdtdngd hien UH 0 ngmpoatiiment32 &t Q ddwn base
portion 31 in such a manner that it can not slide is not limted to the
| at ch desterbEdxima Hitse enbbdi ngnpolriti orotI®ert d i khegbaranpoand dr X3 ng
structures can be used such as a stopper for regulating the novenent of
the slidihg upeft iagh Bre SirdRY dreddst §0f or Thiexiliad.ch oras hehbwie.iFurt her,
the adapter 30 described above is mounted w th cylinder insertion portions
70 on th& tPpet (Sdrfhtea 1ahehRFPHAER T WaEht RopOpdrSPEABI7TOITAR GSIOWY i n
Fig. 1, are nounted at two gositions corresponding to the cylindrical
portions @AptRR PRESIHFBIT LR fatddss Ofnd hea@gdstReBo3@nananfifesd to
enbodi ment., each._of them.is faqrned 33 in_an apnul ar shape (i.n a _shape of a
Fing) i ntois EhALRE PRRGHAR P aPdL Bag! 2 P RORLSRE ERCRHTSddr WBILIb ¢ he
adapter |jfti %o ri i,t 100, which w_| |  be described,  |ater, can
be freel yoé%’lsgﬁge%q‘?% oéA%rHe%%t ;i%&cerﬁ 3 ol?ﬁ_’o ﬁgn?n%fe’i’ﬁ% r®Png B%P% i xi ng
the prot r4ipl oy 1043 8feASSA0 T #ON &5 £34 1N 200 |1 & 146 B Rl
manner, the sliding portion 32 is pulled to the hook side
of the base portion 31 and fixed there by the pulling force
- of the coil spring of the lafch. Then, the pulling means
50 mounted on the sliding portion 32, as will be described
later, is engaged and fixed in a state where the bulging
portion 52 is urged to the sliding hole 16b of the engaging
hole 16 of the SB frame 12 (refer to Figs. 7). Here, the
fixing means 60 for fixing the sliding portion 32 to the
base portion 31 in such a manner that it can not slide is
not limited to the latch described in this embodiment but
other fixing means and fixing structures can be used such
as a stopper for regulating the movement of the sliding
portion 32, screws or bolts for fixing, or the like.
Further, the adapter 30 described above is mounted
with cylinder insertion portions 70 on the upper surface.
The cylinder insertion portions 70, as shown in Fig. 1,
are mounted at two positions corresponding to the

cylindrical portions 41b on the upper surface of the

adapter 30 and in this embodiment, each of them is formed
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portion 70, the adapter 30 is held and fixed by the adapter lifting and

| owering unit 100 such that it can not drop and when a vertical cylinder

102 which will be described later is driven, is noved up and down in the
vertical direction. Incidentally, the adapter 30 in accordance with this

enbodi ment is provided with not only the foregoing respective constituent
portions but also, as shown in Fig. 1, a pillar- shaped nenber protruding
frombelowthe f ixing neans 60 to the socket board 10. Although the

pillar- shangd Jeies - Wshh peok i9eserd S‘ﬁt%ﬂ%y)efﬁéewh&chst ot - a

main part of the adapter 3 i n accordance odi nent en the

pillar-s rOBABEr 1034l $BE hediid¥Ptad J(}Pifmﬁ@geléﬁ otﬁ%nféeaaéglte@r tion
of the SB frame 12 of the socket board 10, a |latch structure of a netal

plate onifeingt hedbaaywk2Ongi daits Pr@esseHikd fixi 1 hee m@bakplie® to the
SB frame 12. [Adapter Lifting and Lowering Unit] Next, the outline of the

adapt er llidterngandel Dneeilnginsartei0into @cestdaces diftdont hi Tres®Odi ment
will be described with reference to Fig. 1. The adapter lifting 36 and
| oweri ng hpni inse0tiayg dHrownfinikigg.tie psohrdsiiwmd 0 Lmi ofathanged above
the adapter 30 and has a horizontal cylinder 101, a vertical cylinder 102,
and a shdxkrupepipdr cylgg1dqhelRdr iizvim atheyFiyAdaderoiingegtdpini nder for
driving the protrusion 10la in a horizontal direction (in a
portion 70, the adapter 30 is held and fixed by the adapter
lifting and lowering unit 100 such that it can not drop:
and when a vertical cylinder 102 which will be described
later is driven, is moved up and down in the vertical
direction.

Incidentally, the adapter'BO'in.accordance with this
embodiment is provideg with not only the foregoing
respective constituent portions but also, as shown in Fig.

1, a.pillar-shapedxnember‘protrﬁding:fronlbelOW'the fixing
means 60 to the socket board 10. Although the pillar-

shaped member will not described in detail because it is
not a main part of the adapter 30 in accordance with this
embodiment, when the pillar-shaped member is inserted into
a hole made in the central portion of the SB frame 12 of
the socket board 10, a latch structure of a metal plate
on the motherboard 20 side is pressed to £ixX the metal plate
to the SB frame 12.

[Adapter Lifting and Lowering Unit]

| Next, the outline of the adapter 1lifting and lowering

unit 100 in accordance with this embodiment will be

described with reference to Fig. 1. The adapter lifting
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|l eft-right direction in the drawing) and the protrusion 10la driven by the
hori zontal cylinder 101 is freely inserted into or extracted fromthe
cylinder insertion portion 70 provided on the side of the upper surface of
t he adapter 30. Wien the protrusion 10la is inserted into and f ixed by
the cylinder insertion portion 70, the adapter 30 is held and fixed by the
adapter lifting and lowering wunit 100. The vertical cylinder 102 is a
cylinder for driving the horizontal cylinder 101 in a vertical direction
(in an upndohowdimiend iwnitnloite dravélmgyn Yhemitghe veriscal arGwtinygler 102
is driven, the adapter 30 held and fixed by the protrusion 10la of the
hori zont akn&y| Amdemddd abovei ftthed axdhap t emeBedaind thees veérhoedlzothitraelct | on.
This freely noves the adapter 30 close to and away fromthe socket board
10 and t &Y hbRHREMbEALd 2(07aBt HaRé andindaat 02 handmebosiksabsorifen he
socket board 10 with and fromthe connectors 21 of the notherboard 20. The
shock absb?her 103 is a cyIinder protruding toward the adapter 30 held by
t he hori zont al Ilnder 101 _and_i.s provided at the tip with an elastic

menber such as MfbkF OREEY ?%F\PF‘)‘?e&bﬁPtllﬁﬁaa@Xﬂ-ﬂé‘tdqlhé?q.FpEr@llVM ace of

t he adapter ince the shock absarber 10 reS|I|entI but s agai nst the
adapt er 3€h eipr 8356?%% %h%@g Aridbft P T HECR S%I@&Eﬁﬁ Bn?ﬂﬂb‘%onnectors

R R L TR R e S Ll
10la driven by the horizontal cylinder 101 is freely
inserted intb or extracted from the cylinder insertion
portion 70 provided on the side of the upper surface of
the adapter 30. When the protrusion 10la is inserted into
and fixed by the cylinder insertion‘ portion 70, the adapter
30 is held and fixed by the adapter lifting and lowering
unit 100.

The vertical cylinder 102 is a cylinder for driving
the horizontal cylinder 101 in a vertical direction (in
an up-down direction in the drawing). When the vertical
cylinder 102 is driven, the adaptef 30 held and fixed by
the protrusion 10la of the horizontal cylinder 101 is
lifted and lowered in the vertical direction. This freely
moves the adapter 30 close to and away from the socket board
10 and the motherboard 20 to mate and demate the connectors
14 of the socket board 10 with and from the connectors 21
of the motherboard 20.

The shock absorber 103 is a cylinder-protruding
toward the adapter 30 held by the horizontal cylinder 101

and is provided at the tipvwith an elastic member such as
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100 constructed in the manner described above is one exanple of driving
means for noving the adapter 30 in accordance with this enbodi nent cl ose
to and away fromthe socket board 10, and it is not intended to '
specifically |imt the present invention to the adapter lifting and

| owering unit 100 described in this enbodinent. [Operation of Mting and
Demati ng Connectors] An operation of mating and demati ng the connectors of
t he socket board 10 with and fromthe connectors of the notherboard 20 by

the use ofubberjteshardmii ga@ﬁ@t@%@higwn%%tﬁﬁeknsﬁﬁgﬁw%ﬁ ;Nihth

this enbodi nent constructe in the above manner w be descri be

referencetii® adgptati 80.i | Bisldeatthens hahxva o F @M T gsre S11 9815 rst, as
shown in Fig. 5, in a case where the connectors of the socket board 10

mat ed wi tdbthe aegadecttorishe ofdalpeerotiter bbar db20ravse stesek eprotheeadapt er
30 is arranged above the socket board 10 (in a state shown in Fig. 5) and
then is |oWwdrieel jamsit phicwieon thive cyppercsurfacE thé $bheksdckenrdodrod 10. At
this time, although the adapter 30 can be placed on the socket board 10 by
hand, it ¥%h deBaieso tremrahecaionngstteed by ithe uretherbharddldf er 38

lifting and lowering unit 100. Further, in this state, the fixing nmeans 60
is set in an urquci(Je‘gegFét]éY'\l\ﬁé’r? e Rt ek L Bhngsapfatedesianghenddeket

of the pldf nGoREEREF AT L pEbEo A Shghe ARU LR (FERER TPn oo passing
hol es 1&%£gméfg %%g%¥£$ﬁ98|%%a%%(¥o£rﬁoving'the adapter 30 in
accordance with this embodiment close to and away from the
socket board 10, and it is not intended to specifically
- limit the present invention to the adapter l1lifting and
lowering unit 100 described in tﬁis embodiment.
[Operation of Mating §nd Demating Connectors]

An operation of mating and demating the connectors
of the socket board 10 with and from the connectors of the
motherboard 20 by the use of the jig for mating and demating
conneCtors'in accordance with this embodiment constructed
in the above manner will be described with reference to
operation illustrations shown in from Figs. 5 to 8.

First, as shown in Fig. 5, in a case where the
connectors of the socket board 10 mated with the connectors
of the motherboard 20 are demated, the adapter 30 is
arranged above the socket board 10 (in a state shown in
Fig. 5) and then is lowered and placed on the upper surface
of the socket board 10. At this time, although the adapter

30 can be placed on the socket board 10 by hand, it can

be also automatically placed by the use of the adapter
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SB frame 12 and the pressing neans 40 are nade to abut against the SB
frame 12. In this state, the base portion 31 of the adapter 30 is fixed
while it is being positioned at the predeterm ned position of the SB frane
12 (refer to Figs. 6). In this respect, when the pressing neans 40 are
made to abut against the SB frame 12, since the resilient pressing
portions 42 are a little longer than the fixed pressing portions 41, the
resilient pressing portions 42 are made to abut against the SBf rane 12

earlier thaptihg drikelopeesaignirct tions 4fuardeihe fi xelipr egsivy,
portions 41 are nade to abut against the SB frane 12. Then, when the
sliding poi¢i fanx3hofmehipsadaptier 30t is ahi dinMitd@ dtaeet.i on of |length
(in the right direction in Figs. 6 (b) and 7 (c) the pulling neans 50
nounted 'in tHéhenotheddyphann? ion pleecsdiai ngeeotckat Idaard 191 ) d
along with the sliding portion 32 (refer to Fig. 7(c)), whereby the

bul gi ng pd% t$BAYNSAN Figfe éngaRing(Adl e3 (PO . de Mvkdingorrritd quessi ng
holes 16a to the sliding holes 16b. This en aggs t he bul ging portions 52
wi th the % i f§ BBLEATEERCInED S (ke PREP LA IAOUSH 8B RESREAGRahgages
39 the pulling neans 50 with the SB frame 12 such that _the can not drop.
Her e, aIEH%UBﬁetHQS§%Qﬂrﬁfb%?t?ﬁﬁ 8% &he Fﬁ@%ﬁ%&@e?oéésciﬁ pE 41 by

nand. 1 S8NeBEagl 35 SASTERLOUI oS Bahe d% oL RIRCLY RIS
the fixi nagggfﬁg% Q(Pxef %@T%Q'al?tye 12. In this state, the base portion
31 of the adapter 30 is fixed while it is being positioned
at the predetermined position of the SB frame 12 (refer
- to Figs. 6).

In this respect, when the préssing means 40 are made
to abut against the S? frame 12, since the resilient
pressing portions 42 are a little longer than the‘fixed
pressing portions 41, the resilient pressing portions 42
are made to abut against the SB frame 12 earlier than the
fixed pressing portions 41 and the fixed pressing portions
41 are made to abut against the SB frame 12.

Then, when the sliding portion 32 of the adapter 30
is slid.in_the direction of length (in the right direction
in Figs. 6(b) and 7(c)), the pulling means 50 mounted in
the protruding manner on the sliding portion 32 are slid
along with the sliding portion 32 (refer to Fig. 7(c)).,
whereby the bulging portions 52 in the engaging holes 16
are moved from the passing holes 16a to the sliding holes
16b. This engages the bulging portions 52 with the sliding

holes 16b such that they can not drop and hence engages
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the latch is set in af ixed state tof ix the sliding portion 32 to the
base portion 31 such that the sliding portion, 32 can not nove wth
respect to the base portion 31. In this manner, the sliding portion 32 is
fixed to the base portion 31 and hence the pulling neans 50 are fixed in a
state that they can not nove thereby to prevent the bulging portions 52
from being dropped fromor shifted in positions in the engaging holes 16
(refer to Fig. 7(c)). Inthis state, the adapter 30 is retracted (lifted

up), thatths, pulll ithtf 46t b ONwi i IV dihersarke] 2 boaed 184tS (3RpRr at ed
fromthe notherboard 20. This |if ting-up of the adapter 30 is performed by
the adapten hioftt idpmnd Hewer i ag thudgH0Ohshewd dihd i gortioho 320&, #0re
specific, first, the vertical cylinders 102 are driven to |lower the

hori zont atheyhkidagdresr 150 tenalbiegrns 1 hénbyt banlde ciyt | ddrr bensaQrdd on portions
70 on the upper surface of the adapter 30. Then, the horizontal cylinders
101 are a@wtomatticable shadpbot rifse onse10fathe theiviong zoatals sdigtecti on
(inthe lef t direction in the dramﬁng} thereby to insert theminto the
cyl i nder #fséP€i daRkeF ohd £dnsh andel appednsurfracle bPOthe adapter 30 and
to fix themthere. 40 In this state, the adapter 30 is held and fixed by
the adapter |i¥2¢Rg ARdthdviers tRteni Eheod ixtmeh maawrs vePt feamed) thder s

102 tdr C Liff. the hori 1t al | i nde 101 in th
verti cal CUFrEREPBILY SO% 2 B HERA T RbbL TR 1 LPRLS AAUPRPOTtaaR e t he

v.erti cal fﬁll Lgd%ﬁlsé Jboazsémgolricfito%d 3Ulp’315<?he - g[gt %E'le?’osliding portion:
32 can not move with respect to the base portion 31. 1In
this manner, the sliding portion 32 is fixed to the base
portion 31 and hence the pulling means' 50 are fixed in a
state that they can not move thereby to prevent the bulging
portions 52 from being dropped from or shifted in positions
in the engaging holes 16 (refer to Fig. 7(c)). In this
state, the adapter 30 is retracted (lifted up), that is,
in the directionin which the socket board 10 is separated
from the motherboard 20.

This lifting-up of the adapter 30 is performed by the
adapter lifting and lowering unit 100 shown in Fig. 1. To
be more specific, first, the vertical cylinders 102 are
driven to lower the horizontal cylinders 101 to align them
to the cylinder insertion portions 70 on the upper surface
of the adapter 30. Then, the horizontal cylinders 101 are
driven to move the protrusions 10la in the horizontal
direction (in the left direction in the drawing) thereby
to insert them into the cylinder insertion portions 70 on

the upper surface of the adapter 30 and to £fix them there.
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hel d and fixed by the protrusions 10la of the horizontal <cylinders 101 is
also lifted up in the vertical direction., This pulls up the socket board
10 with which the adapter 30 engages,. as shown in Fig. 8, which in turn
demates the connectors 14 of the socket board 10 fromthe connectors 21
of the notherboard 20. Next, in a case where the connectors of the socket
board 10 which are not mated with the connectors of the notherboard 20 are
mated with them the operation is the reverse of the above operation of

demating fhetge8nedt s, £hESH SHoyy § 8 ag§ t adapt er
30 is engag%d with and f |xeddta§§tt he socket Et'?ggr %nl%nfﬁﬁéhstg keét}F board 10

IS pIacengQ?th matferntbeasda2Q ot end tuhstbeippnd positioned by the use of
t he adapte ifting and lTowering wunit 100. In this state, the vertical

cylinders 102 dfhet hetladapeet ilciaflt icdygd iante OVWVE0 2 ngrendtied abemdkieven to
press the socket board 10 to the notherboard 20. At this time, since the
resilientomprksftngppdita dnsriddnéadh aflivhdehsi 304 liirt ttlee | vagedcallan t he
fixed pressing portion 41 abut against the SB frane 12 of the socket board
10, when d@iweegbipincaindie nperdwpdiges tdidvdm therdtawihg)41l phiace
portions 42a of the resilient pressing portions 42 press the SB frane 12
wi th the PhrateepbicadnsvddandefreéPédargnd iffif@f tye. stk afiredepr 89sing
portions 41 abut against  the SB frane 12 to press the SB frame 12. In this
manner , S@n@r gﬁ%eiiZ biyg tﬁ?%s%’é‘atﬁﬂalﬁpée&oﬂ? Bt R PBizPRERL

pressi ng c'%? 103886803 ds 08 L 128 BhCS S ek RN W 341 airection.
This pulls up the socket board 10 with which the adapter
30 engages, as shown in Fig. 8, which in turn demates the
connectors 14 of the socket board 10 from the connectors
21 of the motherboard 20. ‘

Next, in a case where the connectors of the socket
board 10 which are not mated with the connectors of the
motherboard 20 are mated with them, the operation is the
reverse of the above operation of demating the connectors.

First, as shown in Fig. 8, in a state the adapter 30
is engaged with and £fixed to the socket board 10, the socket
board 10 is placed on the motherboard 20 while it is being
positioned by the use of the adapter lifting and lowering
unit 100. In this state, the vertical cylinders 102 of
the adapter lifting and lowering unit 100 are driven fo
press the socket board 10 to the motherboard 20.

At this time, since the resilient pressing portions
42 each of which is a 1ittle longer than the fixed pressing
portion 41 abut against the SB frame 12 of the socket board

10, when the vertical cylinders 102 are driven, first, the
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The connectors 14 of the socket board 10 are mated with the connectors 21
of the notherboard 20 by this pressing force (refer to Figs. 6).
Thereafter , first , the fixing neans 60 for fixing the sliding portion 32
to the base portion 31 of the adapter 30 is unfixed to return the sliding
portion 32 to a state in which the sliding portion 32 can slide with
respect to the base portion 31. This brings the pulling nmeans 50 nounted
on the sliding portion 32 into a sliding state; then the bul ging portions

52 of theipdiperteaRs 2@ AlsE ﬂ@’%ﬂli@ﬁt?ﬁm%%‘%@ﬁtiéngo4gi sengage
the pulling neans 50 in the order showmn in Figs. 7 (¢) , 7 (b) , and 7 (a)

Wien t perqud [ting seegran) 1arei dhsengagest e tfer edepbes 2 a e £p8c g 4r enoved
fromthe socket board 10 and hence the adapter 30 is renoved fromthe

socket beard tIGkbytiwmnuwk fbyetihpraseiofy ploe taidaps e11 ldbdt nggandskoweri ng
unit 100. This is the end of mating the connectors of the socket board 10
wi t h t he tdenddr tforamefl 2 heo motdwes bdee EREraise dezcr i bedtlabsoveanaeegrding to
the jig for mating and demating connectors in accordance with this

enbodi mefdihe SB f@afiad F dravdiad vre bavkdarnb e hovduptlertlsd newmilhast4?2
pressing nmeans 40 abutting against the substrate (SB frane 12) of the
socket b&FEF AP FDBRTEE AT 2 hangl §R&l ifthxed PEBRFES: A ¥iomF 144 -to 14n

and the pulling neans 50 engaging wth the engagi ng holes 16 forned in the
substrate (S B%PQ%ﬁﬂPnﬁﬁfogﬁ e ofoditth %R%%ﬁgng%QQu}qPﬁ?%iW%E?ﬁon in

which t rv]v%t%ontnt?gt 85§1naercetorr1% eglbgft f{%eusrgogﬁegg%g%dﬂbc(;‘l 1%? %Hgs

pressing force (refer to Figs. 6).

Thereafter, first, the fixing means 60 for £ixing the
- sliding portion 32 to the base portion 31 of the adapter
30 is unfixed to return the slidiné portion 32 to a state
in which the sliding pprtion 32 can slide with respect to
the base portion 31. This brings the pulling means 50
mounted on the sliding portion 32 into a sliding state,
then the bulging portions 52 of the pulling means 50 are
moved by the engaging holes 16 to disengage the pulling
means 50 in the order shown in Figs. 7(c), 7(b), and 7(a).

When the pulling means 50 are disengaged, the adapter
30 can be removed from the socket board 10 and hence the
adapter 30 is removed from the socket board 10 by hand or
by the use of the adapter lifting and lowering unit 100.
This is the end of mating the connectors of the socket board
10 with the connectors of the motherboard 20.

As described above, according to the jig for mating
and demating connectors in accordance with this embodiment,

by moving forward or backward the adapter 30 that has
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adapter lifting and I owering unit 100 and the like, the socket board 10
can be noved forward and backward to the notherboard 20 to be mated. This
forward or backward novenent of the adapter 30 mates and demates the
plurality of connectors from 14a to 14n nounted on the socket board 10
with and fromthe connectors from2la to 21n of the notherboard 20. Thus,
in the sem conductor testing apparatus to be provided with the plurality
of connectors, all the connectors can be mated or demated by one

oper at i onprefbamnef alean Ha00aBUNG itry tahjasi ranbadiaTeribs tad Ve bysB ifddm@  or

| owering the adapter 30 having a sinple construction, it is possible to
easi |y ant23upél yheatse chelt deoatrd abl motume: exbrwiech ot se op 1ulra 1siacked £ boar d
10 of the substrate with and fromall the connectors of the notherboard 10
to be ne¢ednectqRg firow dda ta 141 endnbbdipeht ingeeaubi engagnichgits
mate of which the connectors are nated and demated by the use of the

adapt er 30ihhethpengrgingdraberet beamedon Hre suhs worher GDALETam® in the
sem conduct or testing apparatus. Thus, in the sem conductor testin

appar at us' 2 tapbT b S?eEBEnAPF X o' & 24P IofPPardiciRC ki ABs 18f wiblc
PoConIueLor cSSIBONEnt s DY syadln Shelglng onlye e, sockel, baarg 10, 1
Lhe sockelabanid 30 e 4l B0 LA, TRARET HEE 420 Bg Uzpoe Blolhe
the adaptgécﬁgti%&%%H"f%”@ﬁhwﬂéhmgggﬁ forward and backward to the
motherboard 20 to be mated. This forward or backward
movement of the adapter 30 mates and demates the plurality
of connectors from 14a to 14n mounted on the socket board
10 with and from the connectors from 2la to 21n of the
motherboard 20. Thusa in the semiconductor testing
apparatus to be provided with the plurality of connectors,
all the connectors can be mated or demated by one operation.
Therefore,Aaccording to this embodiment, only by lifting
or lowering the adapter 30 having a simple construction,
it is possible to easily and surely mate and demate all
the connectors of the socket board 10 of the substrate with
and from all the connectors of the motherboard 10 to be
mated.
In particular, in this embodiment, the substrate and
its mate of which the connectors are mated and demated by
the use of the adapter 30 are the unified socket board 10
and the motherboard 20 in the semiconductor testing
apparatus. Thus, in the semiconductor testing apparatus

capable of responding to a test on various kinds of
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enbodi ment is nounted on the socket board 10, it is not necessary to
provi de the notherboard 20 with a nechanism for nmating and demating the
socket board 10 and hence the notherboard 20 is not made conplex. Stil
further, since the adapter 30 can mate and demate the socket board 10 by
the DSA, it is possible to mate and demate many socket boards 10 by the
use of one adapter 30 and hence to inprove performance or efficiency in
nounting the socket board 10 on notherboard 20. As descri bed above,

accor di Ngs LA RICESH! cohPeRtr oF bl sif PPl Lglfgr BAGE @yboad on the

operation of mating and demating the connectors in sem’conduct or

testing appakaitudcairh henceit oi Sakeskestie @ it osefl 68MAYCLRL GRIponent s
with a high degree of efficiency. Up to this point, the jig for mating and

demat i ng anonpeatadrisonfof heapriesenind ndenkian ghahdesscrescbiokad byo
showi ng the preferred enbodi nent. However, the jig for mating and demating
connect orwith ahd premehhei motheimhrard 2Miby ithd et e ot hheahdap tenbodi ment
but can be variously nodified within the scope of the present invention.
For exanp$@, awdi Ithe dapfetrod ifiiimg and dewstnimg 4dnisndddt.ors of the
present invention has been described b{ taki ng the operation of mating and
demating the coNBEERELs sépcenkhecrfartpsad e it el gRemwiidh ddvirrect or s

of the notherhoard as an example, the object for which the jig of the
present iSRRG 18 JBOPRERG 91 fR@dSPEXERe PRIBL 10 poditd i8n@Athe

nDtherboaﬂgCe%g%r%quf%ﬂﬂggigéSthg R%twggﬁ%ard 20 with a mechanism

for mating and demating the socket board 10 and hence the
motherboard 20 is not made complex.

Still further, sinée the adapter 30 can mate and
demate the socket board 10 by the‘DSA, it is possible to
mate and demate many §ocket boards 10 by the use of one
adapter 30 and hence to improve performance or efficiency
in mounting thé socket board 10 on motherboard 20.

As described above, according to the present
invention, it is poséible to reduce a load on the operation
of mating and demating the connectors in the semiconductor
testing apparatus and hence to make tests on the
semiconductor components with a high degree of efficiency.

Up to this point, the jig for mating and demating
connectors of the present invention has been described by
showing the preférred embodiment. However, the jig for
mating and demating connectors of the present invention
is not limited to the above embodiment but can be variously
modified within the scope of'the present invention.

For example, while the jig for mating and demating
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and demated by the jig of the present invention are not specifically
limted in nunber and mating structure. That is, if one or nore connectors
nounted on a substrate or an apparatus are nated with and denmated f rom

t he connectors nounted on the substrate or the apparatus of the nate
corresponding thereto, the jig for mating and demating connectors of the
present invention can be applied to any connectors nounted on any
substrate or any apparatus. In the sem conductor testing apparatus, in

addi tion cdnéBeozecket theaps e niiiGhyditei S£#MEONWELOfe SEFRPRRNS, [0 be
tested are placed, for exanple, a self-diagnostic board is used which is

mat ed W tteladwlg detv@tgek £ 4 oivhhef m@at haghoed demhat CAGNEREESnh8Etbhe pur pose
of testing the sem conductor testing apparatus itself. The jig for nmating
and dematafigttenaeckerts wiatdewptesantd ifvant the coamdiet aisedosl shef or
mating and demating the self- diagnostic board with and fromthe

mot her boarath¢nbehad as hanj egaipd enattiiry @ngledémibimgvicbrimether gigf t he
present invention is not af f ected by the construction or the nunber of
t he connédt §P€ PHRAEET bAVERE Isdnigsus e imupe hekimheHet ¢ Hdrg sgckedapt er)
used for mating and demating_ the connectors is noved up and down in the
vertical PRAFRATINCHLIACEREFOARLED 13 U tGenRRe ¢ EBERetOhBar BRtE] t he

foregoing e diment,, the direction in which the jig is noved with respect
to t%e s%&éﬁé&@gsgdnayI§9ﬁtéagt8g e \REGFRRE &P%%ﬂﬁ%ﬁﬂ #6f BRdnple, in

a case W@%é%i?fcally limited in number and mating structure.

That is, if one or more connectors mounted on a
substrate or an apparatus are mated with and demated from
- the connectors mounted on the substrate or the apparatus
of the mate corresponding thereto; the jig for mating and
demating connectors of'the present invention can be applied
to any connectors mounted on any substrate or any
apparatus.

In the semiconductor testing apparatus, in addition
to the socket board on which the semiconductor components
to be tested are placed, for example, a self-diagnostic
board is used which is mated with and demated from the
motherboard via connectors for the purpose of testing the
semiconductor testing apparatué itself. The jig for
mating and demating connectors of the present invention
can be used also for mating and demating the self-
diagnostic board with and from the motherboard. Further,
the jig for mating and demating connectors of the present
invention is not affected by the construction or the number

of the connectors mounted on the boards.
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substrates to be mated are vertically nmounted, the direction in which the
connectors are mated and demated- is the horizontal direction and hence the
jig of the present invention is noved f orward and backward in the
horizontal direction. That is, the jig of the present invention is not
limted in the direction of novenent as f ar as it is noved back and forth
along the direction in which the connectors to be mated and demated are
mat ed and demated, and can be noved back and forth in the arbitrary

di rection accorEunghetrq the ldi teet jag i Bdediter f ks DIAC et if egmt ed and
demat ed such as the vertical direction, the horizontal direction and a

sl anti ng démettingnth€heodheediranismaemedhip e floivg i thwedrkaddqiand
forth does not affect the effect produced by the present invention.

Furt her, dhreetilen siithcyidspRet hourhedwnsthetel (ockeg hodddwerm ng unit
are used as nmeans f or noving back and forth the adapter in the foregoing
enbodi nenthet feregedng f%ﬁ‘b‘ﬁg%‘l“ﬁgtba@lbearﬂf-lffm’éhotlhénauaép@r tihe ictg | i ni t ed
to the air cylinder. Any apparatus or jig, for exanple, a |éver can be
used as th® RRYRE FIthhA TR Bhckoahlier 51t Ut EPel daptel 1Rd tegt s it can

nove back and forth th .ada$ter in_a desiredq direction. Still further,

whi l e thetlb?e%gf:%dcr?da Gt hPRssi hgT EREMRIEket PhBaFdSanlleRe fhig i ng

TRane o Rk o SR8 R It LR PRRE Y d eGR4 o e o
direction in which the connectors are mated and demated
is the horizontal direction and hen.ce the jig of the present
invention is moved forward and backward in tne horizontal
direction.

That is, the jig of the présent invention is not
limited in the direction of movement as far as it is moved
back and forth along the direction in which the connectors
to be mated and demated are mated and demated, and can be
moved back and forth in the arbitrary direction according
to the direction in which the connectors are mated and
demated such as the vertical direction, the horizontal
direction and a slanting direction. The direction inwhich
the jig is moved back and forth does not affect the effect
produced by the present invention.

Further, while the air cylinders mounted on the
lifting and lowering unit are used as means for moving back
and forth the adapter in the foregoing embodiment, the
means for moving back and forth the adépter is not limited
to the air cylinder. Any apparatus or jig, for example,

a lever can be used as the means for moving back and forth
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or pulling nmeans can be nounted on the SB frane of the socket board that
is the substrate and can mate and demate the. connectors of the substrate
with and fromthe connectors of the notherboard by the pressing force of
the pressing neans and the pulling force of the pulling neans. That is,

t he pressing neans and the pulling neans can be nounted on the substrate
or the adapter of the present invention. Further, the jig can omt the
pressing neans (or the pulling neans) and have only the pulling nmeans (or

the pressting ad@pbe). as mhstas ak Applmeabidddly Axd ¢o3H hed aBayrerd he jig
for mating and demating connectors of the present invention has the.
adapt er dbuat degiagai ndirandiemgagi ng with the substrate provided wth

t he connectors and by noving the adapter forward and backward in the
direction in w¥ehlihturbhract vhd lar thraprdssang nematsefiorcpmessind he
substrate forward or backward in the direction in which the connectors are
mat ed andR@lefRCES T He 2B 88 dmdthe @l Henat aegms chvmeptdddne the
substrate with and fromthe connectors of the mate. This 47 rakes it

possi bl e 3°K&Si PYafifh af dIQUNREE ARdtBEnRES tAYdinganaprRsdcod $had t he

sanme time even if. mapy connectqrs are provided. Thus, the jig for matin
and dematafcﬁ g@Enﬁ@c?%?sg‘BFe?ﬁén@r ég'é’rﬂé)]ir?ﬁ'/‘éﬁt ihese Eﬁ?ﬁ?&lﬁﬂggf“ﬁ?n%ui tagl e

(o7, ot s RO R CREEEA G885l B sREPEha SR SRt e
nDthermxH&%P& EB%E“%% fﬂ@agekg%rate and .can mate and demate the
connectors of the substrate with and from the connectors
of the motherboard by the pressing force of the pressing
means and the pulling force of the pulling means. That
is, the pressing means and the pulling means can be mounted
on the substrate or the adapter of the present invention.
Further, the jig can omit the pressing means (or the pulling
means) and have only the pulling means (or the pressing

means) .

Industrial Applicability

As described above, the jig for mating and demating
connectors of the present invention has the adapter
abutting against and engaging with the substrate provided
with the connectors and by moving the adapter forward and
backward in the direction in which the connectors are mated
and demated, can move the substrate forward or backward
in the direction in which the connectors are mated and
demated thereby to mate and demate the connectors of the

substrate with and from the connectors of the mate. This
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of the sem conductor conponents. 48 CLAIMS 1. Ajig for mating and demating
a plurality of connectors nounted on a sane surface of a substrate with
and froma plurality of connectors nounted on a mate correspondi ng
thereto, the jig conprising: an adapter that is arranged opposite to a
surface different fromthe surf ace of the substrate on which the
connectors are arranged and is -noved forward and backward in a direction
in which the connectors are mated and demated; and pulling neans that is
nmount ed infh}ee 1O rpt_ﬂéélgb]TBnﬂ@reaQﬂlEr_hQnadéﬁiéliy%attQeaﬁﬁbééfnﬁg% anq en
gages with an engaging hole forned in the subStrate or the adapter and by
nmovi ng tiiee acdaphec thackwet dihpukhme heimaibsieat e£i RadyWid&ehé8Borisn Whi ch
the substrate is separated fromthe mate. 2. The jig for mati ng and

demat i ng acmnnerovidedaccidisng thechdigmfbr fmathey aadprdemaigipgessi ng
means that is nmounted in a protrudi ng manner on the adapter or the
substr at €dteabors gdaitlye pregehdceinivéfitient ir partiheusarfigce of the
substrate or the adapter on which the connectors are arranged and by

movi ng t 1f8ligkRpier fpér Matding ppadssenadieizgbtheacennectersaps. the The jig
for mating and denmating connectors  according to claim2, wherein the
pressi ng SRR Board odnthy aﬁéﬁs%%ﬁt%ﬁim@ﬁﬂm%ca@ beheated for

mati ng an enat j cQnnect ors .
9 wc%.tqm and ggma ed from the motherboard of the test apparatus

of the semiconductor components.
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49 according to any one of clains 1, 2, and 3, wherein the pulling neans
has a shaft portion nounted in a protruding nanner slidably with respect
to the adapter and an bulging portion formed on a tip of the shaft portion
and having a dianeter larger than the shaft portion, wherein the engagi ng
hol e of the substrate has a passing hole through which the bul ging portion
of the pulling neans can pass and a sliding hole which is continuous with
the passing hole, allows the shaft portion of the pulling neans to pass

t hrough, and does not allow the bulgLagMgortion to pass through, wherein

t he bul gi ng portion passing through the passing hole of the engaging hole
is noved to the sliding hole by sliding the shaft portion thereby to
engage with the sliding hole such that the bul ging portion can not drop.

5. The jig for lvat? ngiand odemathydcondedtenrast img car gilugraloi ©f adm 4,
wherein the adapter has: a base portion fixed to the substrate; and a
slidi ng FRIRPRALSFSIANUER &L OR ed peelet surfiiee Isds@ por$bnatahwidibn t he
shaft portion_of the uIIinaneans is nounted in a protrudi ng manner on

the slidi pbF PloA S UL LHEpLer comeqherfi gougtemit PAgaand téenat i ng
cpnpectoQﬁ)accordig to _Iai 5, erejn the adapLer has a fixing nmeans for
fixing tif&stTaPRY %&%t#ﬁﬁr§t8h g&ﬁ 1he SPPBFA§P¥tion can not slide
with respect %%téﬁhBéaﬁ @%QQ(HE arranged opposite to a surface

different from the surface of the substrate on which the.

connectors are arranged and is moved forward and backward -

in a direction in which the connectors are mated and

. demated; and

pulling means that is mounted.in'a protruding manner
on the adapter or the substrate and envgages with an engaging
hole formed in the sub;trate or the adapter and by moving
the adapter backward, pulls the substrate in a direction
in which the substrate is separated from the mate.

2. The jig for mating and demating connectors
according to claim 1, further comprising pressing means
that is mounted in a protruding manner on the adapter or
the substrate and abuts against a surface different from
the surface of the substrate or the adapter on which the
connectors are arranged and by moving the adapter forward,
presses the substrate to the mate.

3. The jig for mating and demating connectors
according to claim 2, wherein the pressing meéns
resiliently abuts against the substrate.

4. The jig for mating and demating connectors
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50 7. The jig for mating and demati ng connectors according to any one of
clains 4, 5, and 6, wherein the bulging portion of the pulling neans is
formed in a substantially spherical shape. 8. The jig for mati ng and
demati ng connectors according to any one of clains 1 to 7, wherein the
substrate is a socket board which a sem conductor conponent to be tested
is placed on and connected to, wherein the mate is a notherboard of a
sem conductor testing apparatus that receives and applies a predeterm ned

el ectric stgobaldifipm @ndniyoohke cyockediheand. 251 and 3, wherein the
pulling means has a shaft portion mounted in a protruding
manner slidably with respect to the adapter and an bulging
portion formed on a tip of the shaft portion and having
a diameter larger than the shaft portion, whereih
the engaging hole of thé substrate has a passing hole
through which the bulging portion of the pulling means can
pass and a sliding hole which is continuous with the passing
hole, allows the shaft portion of the pulling means to pass
through, and does not allow the bulging portion to pass
through, wherein
the bulging portion passing’fhrough.the;passing]nole
of the engaging hole is moved to the sliding hole by sliding
the shaft portion thereby to engage with the sliding hole
such that the bulging portion can not drop.
5. The jig for mating and demating connectors
according to claim 4, wherein
the adapter has: a base portion fixed to the
substrate; and a sliding portion slidable with respect to
the base portion, wherein
| the shaft portion of the pulling means is mounted in
a protruding manner on the sliding portion of the adapter.
6. The jig for mating and dematipg connectors
according to claim 5, wherein
the adapter has a fixing means for fixing the sliding
portion suéh that the sliding portion can not slide with

respect to the base portion.
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7. The jig for mating and demating connectors
according to any one of claims 4, 5, and 6, wherein the
bulging portion of the pulling means is formed in a
substantially spherical shape.

8. The jig for mating and demating connectérs
according to any one of claims 1 to 7, wherein

the substrate is a socket board which a semiconductor
component to be tested is placed on and connected to,
wherein

the mate is a motherboard of a semiconductor testing

apparatus that receives and applies a predetermined

electric signal from and to the socket board.
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