.1 me3eZW . ~6T: A(- 9 DEC 2002 MODULAR | C HOLDI NG DEVI CE | N MODULAR | C
HANDLER BACKGROUND OF THE I NVENTION 5 10 Field of the Invention Thd PEEs2pp

i nvention rﬁ to a nodular | C handler for inspecting a performance of a
nmodul ar 1 C, /@M/MW ticularly, to a modular 1C holding device in a
modul ar 1 C hand mol di ng a nodul ar 1 C when | oadi ng t he W
froma cassette“®a test socket or unloading the nodular 1C, WM‘W[

conpl eted, fromthe test socket to an enpty cassette. Discussion ofssiche

Rel ated Art In general, the nodular ICis Erovi ded with a plurality of ICs

and conponents 15 20 25 sMOBPEHAIR ICHHO! DEMIGEIBS of a circuit
board to form an i ndependent cMOPULARIIC'HANDLERed on a nmain circuit
board for extension of a capacity or a function. Since such nodular |IC has
a val ue added thereto higher than individual 1Cs, |IC manufacturers devel op
and sale as a nain product. Because q_reliabili e nodul ar | C product
is very inportant, the nodu gROLNI O TEL ML a strict quality
control processd §fQhs PhMRfig, only products that have good quality, and to
correct or di'scard products that are determ ned to be defective. There has
been no d&vi ce whiHie arasemtainveatidny rélatasito aa ouodniazt ¥4 handlat for iSpestinghe

socket, conducts a test, au ically classifies the d r L.C according
Co a result dRTRBAERT BGTIC 208 MR PRDRURIY. 1@ oD il e JEYiee
Therefore, amnWIHKATarSIOkHNd]P 'f@ﬂiidikﬁn% hendat 1@fwHef 16408 heensR$R S fRongne by
one manually, load it into the socket, conducts a test, classifies it

accordi ng t o &casestigito adést soaket ersunloaging the nwelular i€, efrwluclatestennadetedydrom
cassette. Thut?x tt Qe ‘%Dgt” ar 1C testing work has a | ow worki ng efficiency,
that results Th 't PEHCHIDHLEOPY| A5 MEyent ual I'y, the applicant has devel oped
a handl eqomhiMM%Aﬁt ed nodular ICin a cassette by neans of a
pi cking up neans, automatically lToad into a socket, conducts a test,
automatical |y cl askigeneral, dheimodulanld isprovided with e pluralily of {es andbenmapongniso a
result of the t (Korea.patent .| aid en .- 9 2002 .2 7-072236
ind o7- 0722720l 8088 HRE of B Adt A g o Rfofts 1A s Frgiie
il1lustrates awhichi$ mouBwWdn /nlaipeirdiit tard foriextensiof of arcapéeityastd] Rmcadipwn in
Korea patent | aid open 97-072275 of the applicant, and Fig.

No. 2
i |lustrates aSEresuch awdylar dhehasonypivg added thergarhigher thep indiviguaiCgedCwi t h

a carrierns2 couple t Yolg L N p

directi or%g, alilf ?&nu{ge?%?g?:eg&gtagguspgg% ?(J)m%]ﬂé)rgaa{%ert'i ?écgu#o?qgn@%})ﬂ%n?fnmﬁp and
down directi ompdulaniC ptoduetis tvegnenpopidi, sic mbdwlaciC prodoes passithebdigh tafserict
lifting pi eceﬂ%ﬁ_ bot h si des thergg_;vf r novi Hg in up and dawn irections in
pi cking up a ALY gPntret propgssata: farward enlyy prg %%ﬁ}éﬂtq'@ﬁﬁtg% cﬂfvﬁ‘ﬂ’:’ya Pd to
nodul ar | C pi gk 1 {eRhhin § e?ﬁﬁzﬁ I i ng
10 bl ock 5 nova #go?ﬁ&%dﬁﬂﬁ{)j&u own dfﬂjfgdgfl onsealt}ﬁégd eb?'i ??l?fr?g}?%leog%féhg
There is a fidsticecwhichcertorfiatically daads mgconyeted imddutar HCoark the dwekete eondubts

lifting piece nd the, |l jfting.blgck 5 such that .the liftin | ock 5 noves
for o or0e; edebamaialy crdem T medliohs croubnang Tt fibs Jok abdon. of
the first cyl id&ds e Jcﬁﬁlﬁﬁ@f B! @8Rfe.! Mhbteishe PP Horker sfowld %Ydﬂgﬂth\@' th a
hol der for holding a nodular 1C1n a socket or a 15 cassette. backgr ound
art hol der wi trodblar & fitom theccasdetth one by rona aeanually;ilegs it tntartibe sockat) conduatse

second cylinders, 7. fixed.to both ends of e |lifti bl ock. a_cyli,nder
For movi g 1 ne S assiERe if Sapicia oohicomh of B et i Wrugs B i ) ilpaBEoq 7a
of each of thgass@&EONdhEY! thedB6duIIONR Ksfing Ghstk HaB th l@vav&ﬁmgrr&ﬁbieﬁéy,_ttha _
second 20 cylinder, and there is a forgelr 9 fixed to each O0f the sliders in

opposi t e 23i r etashlis it @r lowopetidnetivityt h Esentuallyo fthe: applicant has dévelopedrmbandier | C.

And, one of t Qv ic| ! f)]l% r%an Qgrﬁpleted modular IC in a cassette by means of a picking up

QA
[ )]
A

means, automatically load into a socket, conducts a test, automatically classifies and
unload into an empty cassette according to a result of the test(Korea patent laid open



a contact sensor 10 for determning holding of an nodular 1Cin driving the
second cylinder 7. Figs. 4 and 5 illustrate the second cyli nder 7_%

noving the finger 9 in nore detail. The slider 8 is provided with O%g%(gﬂ&g
8a in both sides thereof for 25 stable novenent of the slider 8 fixed to
the rod 7a, and the second cylinder 7 is also provided with V grooves 7b
opposite to the V grooves 8a in the slider 8. Roller bearings 11 are

i nserted between the opposite V-grooves £or nininizing a contact friction
in novenent of the slider 8. The second cylinder 7 is.fornmed divided in two
parts, body Ng. &ﬁdﬂéa%andl%?-omﬁa@@&mr@a wlity eode] laad ppen Npt H/-929%608 14.

- 9 ~E~ 2002 3 The,o j WoSEK G '

expl ai ned. The | rlfqﬁ Egﬁ%%%ga?o%ﬁéng i ng%%Hgﬁ%@(%%}m gﬁ%é%gégsla?gggpdi ng
to the oper aniKorempatertdaifliopsh Noy D7-0d22750f the bpplrrantgamd Fip. 2 olfusttetes ajgilent

when the hol der i ot .at hold of .a _nodular.|C, .and the fingers 9 ich
e oppoo: taRY of IneiondRE iR shew ik Lt prondaE i CiF i SHBIAetp OBt | he
second cyl i 7 1 i i t | ar

oo o AR TR VSR GPER d0PBRARIORE MRS pRcEY Chpldio 1R R BT |
handl er wi t 2 forphening irt yp afd Howh idirgetidrscksl & 1éast ohamddilag 1@ ppkeupainedns  of
nodul ar 1Cs 4, the lifting blocks 5 on,the.right .are spac at short
"terval s 1 oiidkb it hiingguthe:pn b spieRdperetlbr oy iy 7S dofh iiecligrss hor
intervals ang Iﬁgﬁg%:!ll ta‘ﬁn@%dﬁl@rf(t@‘ihsa Ss®ctdier skt @bes ed at wide

intervals for ular 1Cs in test sockets spaced at w de intervals.
Wien the first cyThemedslaslGpickapanednsavitl belesplaimethdhedefis atlgash boe liftgf or

hol di lac 1C the fi 9. i £ .on b i des _of. th
modul ar 10, HPtRS el abend SoadBla Bidet FRTHSE B  ThiEe B’
cylinders 7 @nindfe6 i iblim erlé’ﬁhhfg BlockBaRew&n tﬁ@'lilﬂ_rn%gi%ée 3ignd $he Rfiirpd

through the I5 conpressed air hose, the w de open fingers 9 cones closer to
each ot her thlodlolSdsuchethabothel hitingdlpelodh moves firde presenstyokishianup laad Idofni ng

block 5 is | gwer.ed by operatipn of t.he firs yl. i.nder and t he contact
censor 10" at EE0% Atefing b BF olaalias of dhE Bt PHE o R ERpfSRe .
the modul ar fiffingtH16ckss GO pebvide Wil bcholde o heldlrigfd iddulat 0Ckn arscleasaf ed to
hold the nodular IC, if not, the second cylinders are not 20 operated. Wen

the 1iftldng eAsedks 5 are | owered and the nodular 1Cs in cassettes or

over ed 11ting b oup<eobd st dRR & FeifRruih AR b b, BRIES o
the background ar Thetevire gettdl imdems! 7 disied doothlefds of Fhe Siftingablodkra
surface of the, fj n?er 9 is brqught into close contact _wth_ an 25 underside

of the slidesylgdeniozdneying jn athosigental disectionorihera isea slidex 8dfixed toex wdefice

surface may 1 i t Yol Yeel di ng
ol di ng o t AR HESPESH Yydel hGati 3085 oyl BT b gRET! 12,
second &9l i nddinder,iand dhere ds & Eidgert9 fixed escaet gqidhd slaless inheppobibedibeatipn X8 i s
heat treated, (the b .12 of .the second cylin i,n 9 ~~=~ 02 4 gener al
has not beenh®ldmig l?q%géi‘éﬂogﬂlho@rq;?eog&?épx‘i@argﬁy% Preepf ‘&hleéog’cg@(?ggas
Accor di ngly, 5whg8ctt I i dﬁlﬁ?g : i drPAd he
second cyli naclier 7(,:t S!\%E?dgﬂqj%frﬁlgt?rﬁﬁeat {1(?121151?661 %géglg?ﬁ}lgjgfy vvogn ﬁ‘iﬂn&as t he
sl ider novescylirelet @. fhigsdiand Sullubtrathe¢he sdcbnd cylasier @der Abyingahs fingerehin

erratic operation of the second 5 cylinde o drop.a.mdul ar, | C hel.d. by the

fingers 9 i nmcoﬁ%aﬁt?ﬁdlﬂ‘eoﬁ“%f)grlétﬂr‘é%d“{llw d '%‘P(W&g 8?%%%1?5 ﬁ(ﬁ?f@é&g’f ng

exi stengg of s@bldhfdetient 6f iR sfI@&® fiketo the rod 7a, and the second cylinder 7 is also
provided with V-grooves 7b opposite to the V-grooves 8a in the slider 8. Roller

bearings 11 are inserted between the opposite V-grooves for minimizing a contact
friction in movement of the slider 8. The second cylinder 7 is formed divided in two
parts, body 12 and cover 13, for assembly of the slider 8 with screws 14.



contact type, there has been cases when the sensor can not sense the

nodul ar 1 C due to wear down form a prol onged use. Fourth, the tvvo.gq)(}gé%
conpressed air hoses connected to each of the double 10 acting secon 02
cylinders 7 interfere novenents of the lifting blocks 5 and the second
cylinders 7. SUMMARY OF THE | NVENTI ON Accordi ngly, the present invention is
directed a nodular |1 C holding device in a nodular | C handl er that
substantially obviates one or nore of thel problens due 15 to linitations
and di sadvantages of the related art. An object of the present invention is

tokpr ovi d? a rrgdul?ne Oner&tirs]m?ifrﬂge b&ﬁg&gmriralh olderuvidk ba explainel.er, whi ch can
| . I .
Adal t onal f oat ur i b et o, aBvER B dri e R0k, ABERAG 1o e

the 20 descridgpetfion \Ufitkd fifsPLyl@ier 6 3§ fbcated Bea top\dad potntamtiearthd holdeoiriohe
description, or may be | earned by practice of the invention. The objectives

and ot her adwmokdef agnoduba liGasdithe fingers |9 whichaapye eppasitely dntasherzgntal t he

her eof acd nei HeRtoOF heebuBBk R Bheraln ok Secdle il oL e bl B fapos ™
advant ages angddsirag&ahsan andia IC] i, Huidinoe tief boakd. t Aedisehewh ih Fyet i on,
as enbodi ed and broadly described, the nmodular I C holding device jn a

modul ar | C haRdhereaserwéithpkandier with 3 Rirality ok liféna blgcksor fordwaclngriphiralign: r al
sol ation waldr ARAIALRR! £Ant KRy BlobEY s BnShE @g@%@&&% 4"t AR ROt

directions, a gurde bar cCouple 11 f In a horizontal

di (rj ect :c on, olrig)flcﬂiﬁ'g lmogilulditCICis beforatestinvessottes spaced destoremednv zilﬂamhthediﬁinge f
ends o e liftin C nitary - 9 DEC 20 s.therewt e.pair o
sl iders i&um tlacksod tonet%e ﬁﬁfg A 8paced at Nade ﬂgﬁf"aﬁ?zfﬁb@@{béﬁﬁ m@u@bgég i dest
directions t (=T I t tg | pair
of forgers rce)sgglgéé? F@%‘% a(t: %égﬁ)e ér,?%s.t Wgﬁgﬁg@pwc}g&déﬁﬁjg%g& g‘ﬁécfftsoeﬁg\l%ﬁg
means provi detie tigting ®ldckf3 forchadding la modulaclQ thy fimgesehaee pdsitidned ondbdtiar | C.

s The sensing.peans. i ncl.udes a Qush fitted in the isolation |1 of . the
lifting bl ocksifso ﬁ%@/mﬁaulahf%ﬁwﬁh@e?%mcﬂ W@GHPB%SGB%QH‘H?W gooroadt of

t he pusher w ¢ty ol C [14TeYNs) e?:{ﬁd : td.ends
of the lifti n@ﬁ%@ﬂﬁeﬁ@‘%‘gbﬁd&ﬁaﬁve aséfﬁ(zrﬁgrus e%ﬁcn%\ll)gfsle%gﬁ% ‘g%vvn.

Thus, t hé5nodednspredsed hivlhdisey gheleidecapenrfingersdticomes dlaseh émcdabrotladr to holdthesent
10 invention can ;ho at dul ar, | C .acgur.at.el t.is to under.st ood
that borh ¢ nePOYBOLS Gy e o Duly e B G binck:s islaie Dybarih

description %memmﬂhae@rﬁ%ﬂ&ﬁéa&ﬁha@mﬁ%%%né@id@ruf%ie fiflod?" esied
further explanation of the invention as clainmed. BRI EF DESCRI PTI OF THE

DRAW NGS 15 Thie thecmodplan¥€rig sanseviha geoduldri I€h the eedond loytinders @ g thei lifding

further undergtandi ng of the |J tion, an r.e i ncorporated i nd

constitute a @8&? a5t %P?Fia?dstﬁef&‘?qgﬁﬁﬁﬁ%’r\’?arﬁcﬁdgﬂogt eeﬁ%%f ﬁ%lm%sl%o © 1Pk

i nvent i opgandopepgted. heWheh tthe tiftipdsiecksi Phredbwerd \@dtthe scduRi TC§ e caxsétitsi pl es

of the invention: In the draw ngs: 20 Fég. 1 illustrates a front view of a
AIC

| oadi ng part Phsaegkets ke heldnthesfist %b@ﬁ@lr opgrvied pgair; tg. elevatg hgdoveieds a

si de view of f: I i . Lo Fj - H 3illustrates a front
vi ew of a hol g@ﬁxgllﬁ&%é %aiﬁl%tgmgagk%p réofgtﬁ? ;“rOdkarI%ndl er; 25 Fig. 4
illustrates a backHeideerytlevbaskgroimnd am deviet davthecfollpwinpgprobletrBe second
cylinder and the sljder in the holder of the backgroun rt nmodul ar, | C

Fig. 5 illustratesFasy é‘#ﬂJPB‘chﬁé'ff@Pf‘eﬁfﬁ!e r 998 Hreueht o inse sergridwil annder
and the gki dep, GROWD of thd 5iftier ¥ in assembly of both. Therefore, the lack of a reference

surface may cause an assembly with the finger slanted, frequently impeding holding
of the modular IC at right positions.

Second, as the body 12 of the second cylinder 7 is distorted at processed
portions when the body 12 is heat treated, the body 12 of the second cylinder in




Fig. 6 illustrates an expl oded perspective view of a device for ho_lﬂitg:gcaz
- 9 DEC 2002 6 nmodular ICin a nodular |IC handler in accordance wt 002
preferred enbodi nent of the present invention; Figs. 7A and 7B respectively
illustrates sections of the device for holding a nodular 1Cin a nodular 1C
handl er in accordance with a preferred enbodi nent of 5 the present

i nvention, wherein, Fig. 7Aillustrates a state before the fingers hold a
nodular 1C, and Fig. 7B illustrates a st 4te the fingers hold at the nodul ar

IC and, Fig |.l ustrates sectio [,0S Ilnelg Fi g 7A DEAILED
DESCRI PTI ON @efﬂhéa@RﬁﬁEkP@qu T ils Hher SPWRC vﬁ”ﬂy Boliegelr in
detail to th@co%tcﬁﬁgg d%eﬁ{ﬂﬁééﬂbl'ﬂ[@f‘léu&ﬁ fobg 1%@%@&1 m@tssa';t '12%ftﬁé§%nﬁs of

which are illustra In acconpanyin lustrates an
expl oded percytiader % avhicheis not heatdmatedetsfscnowsdﬂ daorrgdwmslthmhdcmowsadmndul ar

| C handl i d d enbodi t of t

| vont on 1P e S ertolil BeRings o Pyt an pabe apertiBR SR Shondey ce

for hol d§ng %@nﬁeﬁ%%@ﬁ% th&dula H@lﬁlﬂ e'fﬁg&%@h%e'n@idﬁféc&fcgﬁ pMth a
di ment Al

preferred e the present inventi wherein Fi | ustrates
a state before thbhifd, rsipeesthh seoson IPoshnsing axtstem:nd)fFa gtodt?ll:anICI tosholdties a

statethefln%r hol at t he nodul a and Fi il ectlon

across |ine §© E‘f erefies begp ¢35 Wbﬁ?&%ﬁeﬂ?%cﬁﬁg Oh3FRRG %‘{ tIe\IQS

given the sqwé@fd@m%gnwﬁ%[@{ sd uadd expl anations on the 20 identi cal

parts will be omtted. There is a I|ft|aea bl ock 16 provided with both ends
2)

16a and 16b, forrﬁ@tgtlsﬁmdwlqrgtlmemmm ir yaskes cosrectaskio eaeh efritie double-

2o t a0 scietind Sesaf o tder TAeBE mRGERR: 0Pe Mg Borks S W mbeRida’ 2 4%
slider 19, whjl@mderdoyes interlocked with the second 25 cylinder 17, is

fitted in each of the space 18 |n t he I|ft|no bl ock, for nmoving in a
hori zontal direction gui ded BYMMARGIQE $HEJNVENAEIN 20. The second

cylinder 17 is pr &1 ¢ ubl e
acting type. Becau%‘%@?lg%'egbesb{%g&ﬁﬁéngﬁﬁ)}é §ne t%(ém‘cpw(g&shs!ée} d;ﬁérﬂd%%&v%%
connect ed t ointyollulat IO fakdl@ctkatldubstehtislly cbvidted ésor Mo dfahe probldntisodaet he
corrpressed ai r_hose 15 during operation. For - 9 DEC 2p02 enpl oyi ng the

si ngl e déti ng ippetions coddlisadvanteges of the Elated a8t i ¢ menber 21, such as a
conpr essi on'Spr 1 o R Bl 1ot RlodhF 1E i e

restoring the sli no conp ressed I’ exer orce

provi de the m astodalamEGthandled, vel’ncloom maklea(sﬁfetdmd aebnrdter hold of amaodudarrIC ng
hol e 19a|s ornmed i the slider 5 for inserting the elastic nmenber 21
t herein, means, PHIRESesi gned to make a cl ose contact with the

15 Ton vl A e e o O R T e S O 0

are inserted in fastening s
screws 20. Adecripsorswhish folows,gnd i part viillte dppatentfomsthe dmrpam,lmnm}en t he

l'id 19 h ide b f t of th Lid
Finger o 1o Pe el ot sihe SaBton. The oBioHaes And Ok ACKIREFR T I ( e
second cyl i nggentloh Wil W%ﬁ%nd%ﬁ%ﬂq@%@mﬁhﬁwﬁ@r inted GhtA e

modul ar I C 4. A stepped portion 19b at | ower part side of the

slider 19 anmepatemﬁpngn@ndtdamsmrq@faw&ﬁcasahc appentlech degwings or j oi nti ng
to the stepped pori Qfkeddthed fnd § ad%/antglggs:}n antla@corganer%ﬁteﬂlepurposeof

25  the present invention, as embodied and broadly described, the modular IC holding

device in a modular IC handler includes a lifting block having both ends and a
central isolation wall and adapted to move for a certain stroke in up and down
directions, a guide bar coupled to the lifting block in a horizontal direction, one pair
of horizontal movement cylinders each in one of the ends of the lifting block unitary



surface 9b on the finger 9 is brought into a close contact with a bottom
surface of 15 the slider 19, for preventing defective assenbly WhiC”gnﬂEC‘ﬂMZ
cause defective holding of the nmodular IC 4. In the neantine, in the

present invention, sensing neans is provided for controlli-ng operation of

the second cylinder 17 as the finger 9 holds the nodular 1C 4. The sensing
means Wl |l be explained with reference to Figs. 6 and 8. 20 The isolation

wall 22 in the lifting block 16 has a recéss 22a for fitting a pusher 27
therein to be novable in up and down directions, and the both ends of the
lifting bl ockthereavithi pne painiofisliderstcouplad o sheaguidavbar farl harigomabmoyemendrinhol es

29 and gaps 28 ar rovided at,a sane height, i. ak..a hei ght .
correspondi ngORpé)Sge ﬁgﬁc\ﬁ?&? E(? ﬁfhﬁﬁ?ﬁwﬁgﬁr&? Oﬁ?_aﬁﬂn 8%g1teacty§n %_%sﬂqgro_fﬂ is
posi tioned at figgep9tdspettieRedipiedito thebne pailoff Qldérs dSsensihg ndahdIprovRiFtt t ed
fromthe photosensors 30. "In detail, the isolation wall 22 in the lifting
bl ock has t hetosthetliftingplock feresensing meesenca ofethp gmodulaids- 16a and 16b have t he

sensor hokes 29 fo r.el -gﬂgj ' . ned

t her ei n. knd, t he Eg%g%{rsnﬁo éeZ{siHS [ ne?s,[éﬁ;ﬁﬁrﬁﬁe&éﬂélﬁ%@gfaﬁ@lg%g ﬁ{@%ﬁgﬂ th
phot osensor s Black Tdrangviad &t uRdnddemadivestions dépending onadoatazi/af the pusidr Withr ei n,
wth a screw 31 - 9 DE C 2002 g having_ a dianeter l]er..th i dth
of the Iong hgxeemmaq ]&3@@&@ phomssasorr@éﬁ@hﬁf@@%&h@@ﬁi%i@ﬂéﬂ@@% 22.
Therefore, ifyt:here.l t I i:Nng on the pusher 27, the
pusher 27 is g%‘ggtogg‘]aﬁ‘c’)@%%@%H%h%gﬁégﬁﬁom%{?poi nt always by its own
wei ght. S5 The oper dhugnhomotihler EC avkivgnddviceeis Ppmetielar BC handlerdofrdae pregéntt he
present invention will be expl ai ui?d with reference to Figs. 7A and 7B.

Referrindlt o Hvgntionacan hgldat o adngeamalely. 16 is at the top dead point,
as there is no conpr - dﬁ?§ , e ik, Of

sliders 19 are spg.ge%s%gtger tah%eét{r;%dstﬁgart?ﬁgpp%r%ééo ?ﬁé&%lo(?r%r tgilﬁn%lﬂg%{;ei ngs.
And, the pushéollosengidegiléd description are exemslamyt arichexptaviatarpn ad sate atemdedity it s

own weight. That.is he fingers are spaced art wider than the w dth of
a modul ar 1C Eroé(hciﬁj%)‘ﬁ Froe’ﬁ’&%’gﬂ%éfﬁf@ ’QH%‘R iaﬁ‘ﬁﬁ@ dular 1C 4 between the

fingers 9. Under this condi gshown) are

n
operated to lower the |ifting blrock or holding a noduTar 1C 4 in a
cassette.l5 n this iThetaocompanyhieg fdragmgs, Shiche asp doelddeth 4o tprevidagh fishérol d
the 15 nodular LC in.the.cassette. (see Fi.g. 7A), As the lifting block.l16 is
| over od, " a boPRTHBRIBRG! FHSHUMIPR A8 4 dioBRarHA b 00 SRR & FAFY G thSo e
to contact W kpecificatiBRe ilhiuhicaembolinidhes MIdtHealindchtidn @0 togthdr NRiithi el NG
bl ock 16 is kept |owered, the pusher 27 is pushed up. Eventually, when the
lifting bl ockdesgription gerve e explaintthe prnciples of thehsvertonpl ocks the slits 22b,
bl ocking a |ight tm&%ﬂ%rpma | i ght source to 20 a receiver in the

phot osensor 30. That "I's; §Sp_hoft osensor 30 inforns a controller(not shown)
that a nmtul ar |1 C iRgiNilkstaeda fioanviely 6f°d Radig! ghrt HRoBackerfind Grt! Modulr
nodular 1Cis_in a _condition of being held by the photosensor 30, the
second cyli ndée dandlerr e supplied of conpressed air. Then, the rod 17a on
each of the secondgeyly ﬁﬁﬁﬁ | | & t hat the
sliders 19 nove inV\F/gél'cﬁg in %%58%?31&?8@5} e?g{hlhgf‘?saﬁa#lgﬁéﬁ?#gg';@i de bars 20
whi | e conpressing g 3ellhstrates adrdne view2df a dbldewim thet baek frongd gt rodutardGe
closer to grip the nodular IC at both sides thereof as shown in Fig. 7B.
After the |if Bl ock 16 is lowered and the nmodular 1C 4 in the cassette

is held, npr esseg;ig i1fuSird J : i i . i he
| ower ed Iﬁ)ti ng bl g:é 4?Llé up t%ga ?h%ﬁ%lg%¥@%ﬁ8§?%? ,s{aﬁgife @ilf:l%r?gﬁleeltéle%nd
pi cki ng up of cylinder and the slider in the holder of the background art modular IC;

Fig. 5 illustrates a left side view of the coupling of the second cylinder and
the slider shown in Fig. 4;
Fig. 6 illustrates an exploded perspective view of a device for holding a



- 9 DE C 2002 9 the nodular ICin the cassette. Thereafter ali ke the
background art, the lifting block 16, hol ding the nodul ar IS nnvgd EE fb
space over a test socket al ong the robot shaft by the carrrer After 02
lifting block 16 is noved to a space over a test socket, the first

cylinders are operated to lower the lifting block to its bottom dead poi nt

as 5 expl ai ned before. Wen conpressed air to the second cylinders 17 are
stopped as a fact that the lifting block 16 is positioned at the bottom

dead point is sensed by a separate sensor(not shown), the sliders 16 cone

cl oser in ommnkﬂardCdnraenmddasI(E dandlereint dpeprdancd withla m&tredt@mbpdenmsvf oring

forces of t ela nbers 21, to |load the nodular 1C held between the
fingers 9 i the af orenenti oned operation 10 explains a process
for I oading a ”D%'ésaWAQl ] esﬁy@étﬁ%‘l} ﬁl@ﬂa@s%ﬁ%@%ﬁﬁ%deﬁ&%ﬁh@dﬂfgﬁ for
unl oadi ng a nmodul ar I'C of which test” I's co froma test socke

anot her casswadudar IC. is. 3 madulanQhdindigr tuacset  withlasprefoved sabedinent iof

apparent_. that the per .on E Iar ned up to now is continuous while the
handl er 1's %P@f‘? énv O VEH“Sper ation either a nodular 1Cin a cassette

after 15 productim % 14 illheadrd a datd beRkK fle ﬁ’%ge@s holtitd madilbep® aa, or a

nmodul ar 1 C of which test is conpleted | oaded in the socket i's unl oaded to
an enpty cassett &igcOdillistrgtes @ shate daufingess holdeat tthe modylee 16y &gbnt i nventi on

20 First. the asaott JBreend PRI IR LPE RIS ot The ot epped

portion at a | owBETRIILEDODESCRIBTIN Q!E TPEBREEERRFMEM&IMIENI!IQ portion
on the frnger for_jol ntr‘r:,% to the step portion such that a reference
surfacel®n the fdiaferenseswilt saythe nﬁdeuad@rad@ the preferedembodimentsaely thei de of

uni tary. hor PEERTB VTR ERERT SE yBlen'sff iHEH i (¢ Sebfiokoyifp FRARRE 1
lifting bl odig, évilustrates h@reﬁpladani ;mr@eﬁﬁvamw&stendémdf@t éoklirgea nfodalat ICat es a
preci se control. Third de\:hawear at a friction_surface jin noving back and

forth of th@ﬂméum&hgn minpjceerdanse WHB apeferned smbediment .of ghppresent2002
to Fourth, the.| @ﬁﬁ, O cﬁ‘)ﬁr&g&?&eﬁ ‘r‘rﬁ{é@éﬁg&%ﬁ% Bfﬁl%sc%vi%ﬁ(gocy drfi cond

cylinder 17 res Frdmtné s acting type secon ers
al l ows 1% niamodaler &Clieaghbdwlér I@rhmﬁxﬂapmea:sadlamewhb mfaﬂreﬂreﬂﬁmdhnent

mterference#g the lifting block, 1 aggs Bg second c )é a}rs 17 by the

conpressed Airthepessentsinygniton; wherein big Asilbisiates asiate! e# ¢ fingses Bolar ent
to those ski i t can
e mde. i 1 (haquel G O TR luskats S4B Ol idecA ot A aMaral 38, ©0F

t he present Elgv@ntllwtraw; tehsedtiodeparossi tige flFlomn thig. i r i Rartsr identiqaé tof thehe
i nventi on. t the.present ventJ on, cover t

t.ended
nodi fi cat i ont%auggm Iﬂ&é’?ﬂa‘?eqn@ﬁgn i]}eastamesref ?}E:ﬁtr}um?‘%?’o%doe@‘(ﬁ’lmﬁté?psc%@ew thin
the scopg ofidémtRaPpRE&WANbe omitted.

There is a lifting block 16 provided with both ends 16a and 16b, forming
spaces 18 between the ends 16a and 16b and an isolation wall 22. Each of the ends
16a and 16b of the lifting block 16 has a unitary second cylinder 17 formed therein
for horizontal movements, and a slider 19, which moves interlocked with the second

25  cylinder 17, is fitted in each of the space 18 in the lifting block, for moving in a
horizontal direction guided by one pair of guide bars 20. The second cylinder 17 is
preferably a single acting type, though it may be a double acting type. Because it
leads to have only one compressed air hose 15 connected to the lifting block 16,

which minimizes interference from the compressed air hose 15 during operation. For
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2002 n What is Mainmed is: 1. A device for holding a nodular 1Cin a‘Hn@ﬁCa2002
| C handl er, conprising: a lifting block having both ends and a central

i solation wall and adapted to nove for a certain stroke in up and down
directions; 5 a guide bar coupled to the lifting block in a horizontal
direction; one pair of horizontal novenent cylinders each in one of the

ends of the lifting block unitary therewiTh; one pair of sliders coupled to

t he guide bar for horizgntal novenent in opposite directions to each ot her
accordi ng to SSREPHNE Skt Ynglereting tpsaepand C.b’gméﬁe 1 7o an elagtic momhsr 21, such as

respectively ¢ d

pr oel ded t oyt%g&ﬁé r?’ gsn(;n Sé)rp%t E}T(ﬁ%?%s H‘g‘{ Krlf%i %trog%es’rll% e%e%ﬁaaj Bg ﬁ%ﬁgﬂﬂ%&het he

ise]psn ng lr)r:aani:sh:cdenc |19d\ehcn noacdmiﬁ-b@ed faiirt exaits i;mrd&&xer@nl aﬂbopsro\é\ﬂblthefeldstie
iftin oc of noving i own, directi endi ng on nt act

of t hegpus herleg"FF 4l (?ﬂﬁdiﬂea‘PftﬁEShé‘?ﬁd ,-an Hlsﬁ‘ﬁ’é‘gck@&]i%ls : meeslaif the Slﬂ%ﬁ bot h

ends of thie | fof bRl Bckolbdic REBE: PR VRHRR dHBEIAPHS BRliglBRS Smi: 4Nd

down wherel n slits, sensor l'es and gaps are atron wall,
t he both endsclesmcbontaet wlithdbe sota&spe@lln%sl"ﬂxdgmdcabdm@ﬂw@u&ﬂgwd¢ n@lvemémtsmthe

bl oGk Tox 118G Shdes 19, rmarccrsbietening sloine in e diiag biosk W dod et Bl 1
wherein the S@faﬁsdz&yAh&ds‘srsﬂ S 13S0} BRGNS (RS nRATh BidBIDET S

are provi ded between one’ pair ders an e 1solatron
A devi ce as cl%amdktteignidel tar 80 for aM;mmﬁhmmwehmhl oﬁdhs klides 19nsefihga Sistfiedn t he

4 ° A deffce G [ Sl oA pleh L3, Whisttaies 25 Bieopun PR RO d. ai
?hlao:‘,\ﬂ]ggﬁr1£o§yj oréﬁﬁgng@?géﬁs?fg?g%peog gg??(?l(l)éhrqotlgl g?lsﬂr%gﬁéd reflglfégggﬂﬁd o
surface of t hlewer pgearofi enteoside of dlseslider didt anck a yhintingpordiodea priosisled font the
stider. . AU. ﬁ‘nger ﬁo@]omﬁng to the stepped portion 19b are jointed such that a reference
surface 9b on the finger 9 is brought into a close contact with a bottom surface of

15 the slider 19, for preventing defective assembly which may cause defective holding
of the modular IC 4.

In the meantime, in the present invention, sensing means is provided for
controlling operation of the second cylinder 17 as the finger 9 holds the modular IC
4. The sensing means will be explained with reference to Figs. 6 and 8.

20 The isolation wall 22 in the lifting block 16 has a recess 22a for fitting a
pusher 27 therein to be movable in up and down directions, and the both ends of the
lifting block are fitted with photosensors 30. And, slits 22b, sensor holes 29 and
gaps 28 are provided at a same height, i.e, at a height corresponding to a top portion
of the pusher 27 in a state the pusher 27 is positioned at a bottom dead point, for

25  allowing pass of a light emitted from the photosensors 30. In detail, the isolation
wall 22 in the lifting block has the slits 22b formed therein, the both ends 16a and
16b have the sensor holes 29 formed therein, and the slider 19 has the gap 28 formed
therein. And, the sensor holes 29 in the lifting block 16 are fitted with photosensors

30. The pusher 27 has a vertical long hole 27a formed therein, with a screw 31
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are spaced apart wider than the width of a modular IC 4 enough to accommodate and
grip the modular IC 4 between the fingers 9. Under this condition, the first
cylinders(not shown) are operated to lower the lifting block 16 for holding a modular
IC 4 in a cassette. In this instance, the fingers 9 are spaced apart enough to hold the
15 modular IC in the cassette.(see Fig. 7A) As the lifting block 16 is lowered, a
bottom of the pusher 27 at its bottom dead point is first come to contact with an
upper surface of the modular IC 4, and, as the lifting block 16 is kept lowered, the
pusher 27 is pushed up. Eventually, when the lifting block is fully lowered, top of
the pusher 27 blocks the slits 22b, blocking a light traveling from a light source to

20  areceiver in the photosensor 30. That is, the photosensor 30 informs a controller(not

shown) that a modular IC is in a condition of being held. Upon sensing that a
modular IC is in a condition of being held by the photosensor 30, the second
cylinders 17 are supplied of compressed air. Then, the rod 17a on each of the second
cylinders 17 pushes respective sliders 19 so that the sliders 19 move inwardly in
25  opposite directions along the guide bars 20 while compressing the elastic members
21, allowing the fingers 9 to come closer to grip the modular IC at both sides thereof
as shown in Fig. 7B. After the lifting block 16 is lowered and the modular IC 4 in
the cassette is held, compressed air to the first cylinders is turned off, to lift the
lowered lifting block 16 up to the top dead point, thereby completing picking up of
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shaft by the carrier. After the lifting block 16 is moved to a space over a test socket,
the first cylinders are operated to lower the lifting block to its bottom dead point as
5  explained before. When compressed air to the second cylinders 17 are stopped as
a fact that the lifting block 16 is positioned at the bottom dead point is sensed by a
separate sensor(not shown), the sliders 16 come closer in opposite directions restore
their initial state by the restoring forces of the elastic members 21, to load the
modular IC held between the fingers 9 in the socket. The aforementioned operation

10 explains a process for loading a modular IC in a cassette on a test socket, and a
process for unloading a modular IC of which test is completed from a test socket to
another cassette, i.e., an unloading cassette is also the same.

It is apparent that the operation explained up to now is continuous while the
handler is operative, in which operation either a modular IC in a cassette after

15  production is loaded in a socket by a lifting block 16, or a modular IC of which test
is completed loaded in the socket is unloaded to an empty cassette according to a
result of the test.

The present invention as has been explained has the following advantages
over the background art.

20 First, the assembly of the finger and the slider 19 at the stepped portion at a
lower part of one side of the slider and the jointing portion on the finger for jointing
to the stepped portion such that a reference strface on the finger is brought into a
close contact with an under side of the slider improves a preciseness of the finger 9
assembly.

25 Second, the unitary horizontal movement cylinder, the second cylinder 17 with
the lifting block, which allows minimizing an assembly tolerance, facilitates a precise
control.

Third, the wear at a friction surface in moving back and forth of the slider 19
is minimized by the ball bush 25.
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It will be apparent to those skilled in the art that various modifications and
variations can be made in the device for holding a modular IC in a modular IC
handler of the present invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover the modifications and

10 variations of this invention provided they come within the scope of the appended
claims and their equivalents.
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\ move for a certain stroke in up and down directions;
5 a guide bar coupled to the lifting block in a horizontal direction;
one pair of horizontal movement cylinders each in one of the ends of the
lifting block unitary therewith;
one pair of sliders coupled to the guide bar for horizontal movement in
opposite directions to each other according to operation of the cylinders;
10 one pair of fingers respectively coupled to the one pair of sliders; and,

sensing means provided to the lifting block for sensing presence of the
modular IC,

the sensing means includes,
~ a pusher fitted in the isolation wall of the lifting block for moving in up and
15 down directions depending on contact of the pusher with the modular IC, and
— a photosensor at each of the both ends of the lifting block for being operative
as the pusher moves up and down,

wherein slits, sensor holes and gaps are
formed in the isolation wall, the both ends and the sliders respectively for allowing

20  alight from the photosensor to pass, and g
a recess in the isolation wall of the lifting block for fitting the pusher therein.

2, A device as claimed in claim 1, wherein the second cylinder is of a single
acting type, and elastic members are provided between one pair of the sliders and the

isolation wall.

25 3. A device as claimed in claim 1, wherein a ball bush is inserted between the

i = T T
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