; FGe3e=f:, "N6Tf (-1 ABI | | ~~~ry 1t 4VR700t APPARATUS FOR GRI NDI NG SPHERI CAL
OBJECTS BACKGROUND OF THE I NVENTION 5 1. Field Jmum’m”m tion THe APR 2002
» present invention relates to an apparatus for Mﬁ”rical obj ect s
into an exact spherical shape. 2. Related Arts 10 Seds@ogonductor wafers are
subjected to a series of proceedings to inscribe circuit patterns on their
surfaces, and then, each sem conductor wafer is diced to provide many |IC or

LSI chips for use | APPARKTUSY FOR GRINDING: SPHERECALIOBIJRODSact uri ng of
such 1 C or LSI chips, however, is apt 16 to encounter follow ng problens: (

1) Wafers are sliced out of silicon ingots to be subjected to grinding,

pol i shi ngeﬂ@%&m t i processes. Al nbst all fj S
t hus provi ded, owevcej(rnfD ggﬁé oun ;t[gﬁbe defective, and only OMM mmﬁ mwf
the final products is found to 20 be perm asi ble. Accordingly the

rate rel atjve tq.the, r terial is surprisingly low (2) Transp&¥t&tion
and machimhg o Jseg'rﬂ 8?,1\,(#}?? g’ﬁ‘%ﬁ 1 st be effected in the perfect
dust-free condi tfihe predent iaveatioh etatesOtiban WYSYEatus OBdr (S ATy
26 (3) Slicing machines, polishing apparatuses,  diffusing furnaces,

gri ndi ng #phericakobieekpeintodani agaghcApherigad shape-nachi nes and
appar atuses are used at each manufacturing step. These machi nes and
appar at uses, however, can be used exclusively for one particular size of
waf ers, arfl nusRelatdthirgetcs f or handling 30 different sizes of wafers .

Repl acenment, however, is i.nhibitiyely expensive:, (4) .Sem conductor, waf er
arg véﬁy thin a 1 Ifq,gl.tqlln ![ I ?l'c')%e 3 erelﬂﬁgbﬁétéfl &P tﬁegéeﬁr"@o"l erffF it
has been %%r%ﬁe@tup'ﬂﬁ@riﬁe W&W%Qefﬁé & AndB: fH%&*I'dFéia,t Girid 1

2 4 APR 2 a | ot of spherical bodies and that circuit patterns be
i nscri bed Wen heasly sepdcondugtiorrwaferhipdiced it prostisie maay: I€rer LSI

spheri cal ' igally. , n8Ngq 1 ti V. esistive to

def or mat i on, refef%l‘ @%r aéra‘é%’%fgk§hgfp§%%ﬁ:géh§? P%?J%re gp'osed met hod
requi res use of The mapafaicturfiorg ofs BaghnCaod LSI | elippechowerenndixtapt
bodi ei I nt.o an exact sgggi' cal shape, . SUMWARY OF THE | NVENTI ON 10 To neet
this dBraf® Shcgpntex w+%%h8§?hbe’§ﬁﬁeri cal objects into an exact

spheri cal @hape yage¥dlate B2icEd BueSER! si1¥e8h PRg6EEPES B fibi&ANd &o
grindi ng section equi pped with nmeans
grinding, polishing, dicing and other machining processes.
Almost all final products thus provided, however, are found to be
defective, and only one percent of the final products is found to

20 be permissible. Accordingly the yield rate relative to the raw
material is surprisingly low.

(2) Transportation and machining of semiconductor wafers must
be effected in the perfect dust-free condition. Installation of
_ clean rooms, however, cost too much.

26 (3) Slicingmachines, polishing apparatuses, diffusing furnaces,
grinding apparatuses, steppers, dicingmachines and other machines
and apparatuses are used at each manufacturing step. These
machines and apparatuses, however, can be used exclusively for one
particular size of wafers, and must be changed for handling

30 different sizes of wafers. Replacement, however, is inhibitively
expensive;

(4) Semiconductor wafers are very thin and fragile.
In the hope of reducing all of these problems it has been

proposed that blocks of semiconductor material be machined to
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for grinding spherical objects, ‘an inlet section equi pped with neans for
feeding spherical objects to the grinding section and 15 an outl et 79eAPR 1]
+equi pped with nmeans for taking out spherical objects fromthe grinding
section, said inlet section, grinding section and outlet section

conmmmuni cating by transporting nmeans . The transporting neans nmay conprise
an endless carrier belt having a series of apertures nmade for accepting

spheri cal ghwm& 40 1otd of Gphericyl dodiew 4@ endtessreaiti patkerhs dad
the nmeans Tor grinding spherical objects nmay conprise an endl ess grinding

bel t runni ﬁgsp‘-ﬁ-bleldepnvﬁ-ltlﬂ pefaee| ek eachy brdd atpeich sepvsopduct @ bpdy;
di rection "t [dtp\fl x‘fb& Sf%eﬁ éféa Fs€59§8 é%&dekﬁégtﬁggﬁs
Jec BeX 0 e

spheri cal o ru e“en s grindi ng on accoun

relative sresdsduiréetendemmnhebrﬁam@gmrﬁbmageLer belts, a flat
support_for supp tin Ildabl grlndln%%ﬁelt a randonizeraﬂﬁpable
of recibrocati ngTaer & cﬂrﬂpé’rs d“%ﬁli‘ F@qHéIrF§ e PHWARN

spheri cal é%ﬁﬂéﬁﬁ# 0
. thereby assghsgéi%lﬁeﬂc‘gw asttﬂ%iﬁggﬁgé?% ?ﬁga%?a erica O%j ects. t% P'ggtged
apertures ah elkactndpbesicalr ishapgsalt are | oaded mnth spherical objects one

by one, and the endless grinding belt may have a | ongitudi nal
sphere-reshapi ng groove made on its center |ine, the cross-section of the

| ongi t udi NgUMEIAR®V OF THENTNVBNTION _ z 4 aPR zoo02 precise arc shape of
t he exact spherical shape thereby(f|V|ng t he exact spherical shape to the

spheriBhl obj ect Bopmeetythis: dgman m&IQHRﬁQQRHﬁuﬁOEu¥@ﬁQﬁP¥HQ FBh@Flcal
section ma d a r I pL€ ry
aport ure opPoREHY SptEien Riadk o ARe qikle waRAtldy foTehe, pEftle
means for $nvenhgoarzbmpikises et leasta gninMQamﬁmqamppeddvimIEmgans
aperture o t he_endl.ess Cﬁrrler bel t. endI r|nd|n bel t.and,t

random zer ﬂﬁygﬁéQ iRg £PRE &ﬁQANQQAQf '|ﬁH§t t%ﬁﬁF* t gBL?B%?rWlth

surfaces. mBan8r £6fi Peedtfiyi SphéRYchlcbbgectBats tRe §eefdiflg section and
fine- pulverlzedsﬁrlndstone into the peans for grinding spherical objects.

The spHeri @l oBblett serkjope eamippad yedthneans fo %etﬁlemue%rsaheﬁwal
15 O her OBPﬁEI:EsaE oﬁd{{ﬁatggfﬁd$hgt Bécﬁisﬁe“La;avfﬁiéens%{:hoﬁery ﬁ&iﬁQOd

fromthe folFow ng descript n apparafu or grinding sp
objects i nsechmonxand ephbetcaecthapecammunucaglnq bnetpaasporbdngnmadnﬁent

of the present i t.i.on ich is 0 | D25comp In r 0 EF
DESCRI PTI ON OF T V’\% %"}esa%? g{gP’sﬁ%‘BPH% ‘X\ﬁ’% ‘?%M"a%le%
spher e-r eshaping & e wafaaperdunestmaaéefdr awapﬁm?eaphemcal%ngacts a

bl ock dia ran1o t he sphere-reshapi hg appar at us
20 g Bor drivingpthg egg

and a drive less carrler belt, and the means
for grinding spherical objects may comprise an endless grinding
belt running parallel with the endless carrier belt in same or
counter direction relative to the endless carrier belt at such a

_ speed that causes spherical objects to rub on the endless grinding
25 belt on account of the relative speed difference between the
grinding and carrier belts, a flat support for supporting slidably

the grinding belt, and a randomizer capable of reciprocating across

the endless carrier and grinding belts to sandwich spherical
objects between the randomizer and the endless grinding belt,

30 thereby assuring the deviation-free grinding of spherical objects.
Selected apertures of the endless carrier belt are loaded

with spherical objects one by one, and the endless grinding belt
may have a longitudinal sphere-reshaping groove made on its center

line, the cross-section of the longitudinal groove having the

-2 -



Fig.3 illustrates how a ball--shaped seni conductor body is grounded in the

grinding section. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT 30 §eferring
to Figs.1l and 2, an apparatus 10 for grinding spherical objects in 6 APR 2007

desired exact spherical shape according to the present invention conprises

a grinding section 11 equi pped with neans 18 for grinding spherical

objects, an inlet section 12 equi pped with neans 28 for feeding spherical

Secti on 13PBERILEEAT S TR ghtnd Sct SRR Lsai thABer coPEERRE sV Hhene
grindi ng sesatenspheribali Bhapeseot the sphertibalgobrecte paetlgnfittandinhe

outlet sectjon_13 ¢commyni cate by transporting neans 14. 5 Referring to
Fig.1, thethrakOBIAtiAdNRdaEOV e onprises an endl ess carrier belt 25
having a series a r f ' S ri s Ohj a
drive 27 incIudiﬁgea£§¥%ga$??$fgﬁag§¥Igégi?gg ??ePnggghgﬁg%éﬁgsgﬁégf??g%
bel t 2% whobgebtsngnt egthl andt everigedpetture ofiethei endhgssecarpviet 1bebe,
grinding neans, 18 copprjses _an _endl ess i ndi ng bel ¢ 15 for.rubbing .
apheri cal BAfoERe SREReL SeeRiipRoNal, 1acLuds PRans.EaporuCkanHoand FakET ng
slidably tBgtesshesscalidltditddror 2achdnd sPEP! fhértiedic#ethé’endless
traversing the endless carrier belt 25 and the endl ess grinding belt 5,
thus 15 saf@%raernBedbherical objects between the random zer 17 and the
endl ess grindin I : e F REing I has, J i pe: |.Z

gri ndstone stucgﬂPgs{enclﬁ eISP; ggfr'?ggiée gr%?‘%t&ﬁ%s%}q Oﬁ%?@%lxgé# ﬁgy have
spher el esbanenpuivenieetld grideistone ssturk efabtneo Hheivngutfatesl dJTheve
19 is, 20 in,cr,oss-secti,on, of exagtly sane arge shape.as a_sel ected
Circul ar paFinGEng,BeRLIPR.MAY, JAC 1N MGENS dint & Sedthe t i RpTRHveFbzed

desired exggingBbeheCihtohine h@a&i&_ﬁiﬂ“@jﬁiﬁﬁiid@l@éﬁéri@éi'db?ééﬁ@ﬁ in the
spher e-reshapi ng groove 19. Wil e being supported by the underTying flat
surface 16 the dJFhedisphericals ehjeetsemay \peh bablashapednopbecesi vef
pul I eys 20 LLzer 17 functions to rotate spherical objects
all the ti%%@ygﬁgaéggbga&?ﬁgg éfr rubbi ng portions to change conti nuously,
t her ey maki ng thehextob fects fant advartdygemiof thel ppepent Lnvéntgonunill

evenly. Thus, the deviatjon-free ri.ndi of .spheric objects |s
eour v, T uideraroad tSon (e fRl i M2l O aROhERERaL e for
22 and a %ﬁiﬁ&iﬁg%ﬁéﬂc@ﬁob jeRtisCi Aty aH éX&c@%ﬁﬂi@céi‘Qh&W@fd‘ﬂag

bl ock 22 to nove back and forth in a horizontal plane while riding on. |
spheri cal BedpRe preferkedhembadiment ofe the mryiespnfelinvention, which iPRr

Z002 Alterggé%ﬂeix %ngﬁggggﬁgéig%ﬁﬁgﬁgg.ZZ may be rotated. The flat bottom

of the random zi ng lon , coefficient |larger than that
of theé0Ogrinding belt 15. The random zi ng bl ock 22 may have pul veri zed

gri ndston 1] [ t hereby attaining even nore
effectiveeﬁﬁiﬁﬁrﬂ Qé 1E Ségréﬁi%hahdﬁ$ grinding belt 15. In the inlet
section 12 spherriqllohbjeclas peespectdsed View tOf flgdi ngpherersregshdpinde

endl ess carrier belt 25 tq.,be put in its apertures 24 one after another. In
t he out| et2RRR¥abRs18cepEding to the present invention;

Fig.2 is a block diagram of the sphere-reshaping apparatus;

26 and
Fig.3 illustrates how a ball-shaped semiconductor body is

grounded in the grinding section.

DETATILED DESCRIPTION OF PREFERRED EMBODIMENT

30 Referring to Figs.l and 2, an apparatus 10 for grinding
spherical objects into a desired exact spherical shape according
to the present invention comprises a grinding section 11 equipped
with means 18 for grinding spherical objects, an inlet section 12
equipped with means 28 for feeding spherical objects into the

- 3 -



10 taking-out means 30 includes ‘a sucking source 29, which applies a
negati ve pressure to each and every spherical object to draw reshaped
*spheri'cal objects one after another. Now, the manner in which the? APR 2002
sphere-reshapi ng apparatus is used in grinding ball-shaped sem conduct or
bodi es into an exact 15 spherical shape is described. The feeding nmeans 28
stores ball-shaped sem conductor bodies 40, which are put in the apertures
24 of the Bk tg1b r t hin i | ; e
ari ndi ng. e g, Seistent 2180l SHESLLSE SECEIoR 1 T RAMENAl with kiahd
di fferent SPefor2takingiowk spherisalaobjectse fropsthetgrindimg seotidore(llito

éﬁ?o:/;vrs]d? ne AHRBIAE Uett ¥ 27 el BF Enails 4%?%%@9%%% 3 3@@%4*88%.%%'3‘3&0,
i ' i i 25. F ,
e 01 i ng. B e M driven i1 oppos o

directi®ns to caBe&exfdngr EPaFigel di the rRRSPOrkiRg neans dd corprises an
ot e bal L ! t el £ g 2

he seon frENGLCLaETeToBAE 95 RAPIAG.a Het{ls Gk Mbdbb e Sy ide tpr

surface l6aceeptling sphegiicadi objeeks ahdnaydrive X7 Hovdlastirey lay patralfityed

level in stable. fashiqn. The hall-shaped. seniconductor, bodigs 40.titjed i
apertur os 9% gunays, Hn o AN PAlith, Chetie g belh fBouRidenberas”

overlying t3igheTyZistdetichedd.22 and the flat surface 16, thus allow ng the
bal | - shaped sem conductor bodies 40 to rotate and rub on the grinding belt

15. - ¥ 2 4 AbPr thexnipding meekiee 1l the,grinding means 48 comprises
the | ongr ¢ o ef1ERACUE1 4 B BRRE, 15 e GE Y ibind SpnEly AP TR B, T
exact sphegriadingapayrfacer,chy fdati sByppoetelsc forpbuapportingaptitdabilyethe
bal | - shaped m _conduct,or bodies,. 40 partly fitted in the sphere-reshapin
oroove 16 BPOLPER.BELAAIGT RELEr LS o AR HIVADIE SORIOTS28F AP PLBiged
sem conducthe 8AHLEEsV¢APrP6EBSLONRS ahdethel éﬁdPésﬁQj&fiﬁ&iﬁ?tbé]ft Bhechawer
surface of the random zing block 22 is I%;ger than that of the grl ndi ng

belt 18 1eandwiching sphgricad: ebijegtEobetweensheypandemigexadi and the
bal | -shapegnag_@s%oag&%mrnﬁgﬁiéq'%/\‘hen t he random zi ng bl ock 22 noves back
' h I'ng

and ' force across e gri belt 15. The rotating force and the running
of the endl ess cZhei grihding2bettkt5chah Hiahé-phlhpertizedi goiddstonebstiucko

to rotate i.n hea%rture 24 Wnilg cg in nf:Sit rota%io axis al] the
time. thusEA8EPRnG EBERTEACenaRROsHik BB & FongHtRAERah BENEEe S SERaPing
evenly. Thgrbaldold mdde bhotks Tertsr ity .puirher 16rgienaigal &?lg_b fast

on its |ower surface, thereby permtting the random zing bl ock 22 t
parti c?bat &nj eressnieation) of pxsck ly-pREE RKR BHADSLAR & sed ectedyeiEeudpr2o

fast-stickj o iRes ' LN n 1.Z4 2
el or 1 nePBEETof Wi EdFed Nexdet TEphaRichd Bhariel WHBALY JLPkoEhe
gri ndi ng sdesiredl exattdisphericdkeshapgeotof the mphexriicald opjectss opartby
the grindi ection ,11 expedite the arindi of _pal.l - shaped

o SonducrRRa Boeie S EESASRLAG HOdNE h O Wi 1s) PRIBE mupported
sem conducbgrz theturde# Dy fngofla®| S @Ff € SH6Ithd Yriimdiy bl 4 a5t he driven

random zer 2 maé be ,adj usted by the pressure control 23. OQtherw se, the
ri si ngtdf WhEhr the addr 9fc mpgorsHyemh PWASYSi 4 r andoni zer 22 may be

controlled for t p £ bad | erg r | 0
t hus evenly gr ou?ﬁeaﬁgggggf [ %ﬁéﬁﬁng eggﬁggrgglngr rEbogl t 2 efoos?ggi\:/gé?ﬁe
gri ndi ng sebfiectslalflothehtimet,l dthexraly arakiiig vithe &r t bl dikg ngevtioneate

30 sucks ball-shaped seni cond badi es_40 || h . 26
>4 A PR 78D3NAE RRPICURI: OIET 0N BRb-agovhe Setd A i HE eatboe

ground ef f gphereculvbbjeRteebsbanggbund é%h@gs edrRisi CtR8Cdeviat ibavERELY
bal | - shaped seni conductor bodi es can be ground wi th _such_ precision, that

ci r cui 30 pagrapgdnonf; i sRlesicahepbieghs ih| assured. The randomizer 17
comprises a rotary drive 21, a randomizing block 22 and a pressure

control 23. The rotary drive 21 makes the randomizing block 22
to move back and forth in a horizontal plane while riding on.

spherical bodies to push them against the grinding belt 15.
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5 surfaces are guaranteed to be free of any defects. z 4 aPR zooz WBAT
IS CLAIMED IS 1. An apparatus for grinding spherical objects into ﬁﬂ@ﬁﬁﬁ?t

- spherical shape conprising at |east a grinding section equipped!ﬁ i

means for grinding spherical objects, an inlet section equi pped with neans
for feeding spherical objects to the grinding section and an outlet section
equi pped with neans for taking out reshaped spherical objects fromthe

grinding s i I 4. ket cii . qrindi ction and outlet section
comuni cat F‘%e%?}afﬂeﬁin%&%r ﬁsaﬁ‘gé(#@%%% ~W%ggfafé%’ér ?u’éogﬁﬁe i ndi ng
spherical obj ectghenfbatrbotech oPheheé arinddmineims Gloctk@2 ha@l ai friction
wherein said transporting neans_conprises an endless carrier belt 16 having

a series ofogfficient kaledenr thatepthah ofhcthe agrdmding halta 1+ veTher
o es b . ceept ' GO At
Conpr | ges SAREEhT2AnGEplbek 2P niay RAVE BERIE: 2Pt (HNgoRE AR £o3Y 61 °
carrierb. hebt flatsbottom,ctherebydattainangr ereni mereoeffiectiveegrindinger

20 belt at,such a speed that . cayses sphericgl objects to rub on the endl ess
grinding b&Pt CBRPSE%&_FPP ngﬁ%lﬁlrﬂfg‘%%fﬁl erence between the
endl ess carrier pRdKl iiddietdglekion azféﬁﬁefﬂeaprclsbejﬁtéw&buaasﬁgngf%y

the endl ess grinding belt, aid a random zer capabl novi ng back )
forth acrothet feedihngcaneansgr28 cko the Endlessligarmien dalt 25na0 be put in

spheri cal L€ t I ' dt I rindj It

t her eby asgg?i %éé{"ﬁ'g{%g\? %t&%’n#& %%?1?’%5’? %gj O?RS%E% roﬁ%%&olﬁgg&qg).rpg; Rﬂe

appar atus takigyrodtngeapkeBicihcdifest a sutking ssacte3P9spwhRichahpplips

according to claim 2, wherein selected apertures of sajd endl ess carri.er
tto draw

belt are | BaBCIARLVE PERESUES toy; eXehSPhericat P

grindi ng bgbghBpedasphBticadl ohjettiiedid St thakwe made on its center
line, the cross-section of the | ongitudinal sphere-reshaping groove having
the arc shape - aNowp thememmeapinpwhieh thecspbgrerreghapingeapphsptyg is
giving the Ct..S | e e her | ] a |t N
t he spher elrlgéﬁa%rll ngpglﬁéci)%@é ngg. shﬁpégpgéﬁpgéhﬁgktégi ﬁé&%sgs%ht‘é %gl é’?g&‘
obj ect¥ i ngphepieadcshapeeciisc destirdediccording to claim 3, wherein said

inl et section incl]udes ans for puttin i gal objects in each ang,
every aperture o'?h?%@ HAERe2ES _€%°5 Btba ?&@Qﬁ&&i“l’-é‘?“@é’&ﬁ%’nb0gles
i ncl udes "Eﬁpswﬁﬂéhsﬂfé'ﬂﬁtaﬂﬂ ﬁﬁ&'Eﬁefﬁﬁréﬁ??ﬂ'%E'tﬁ@léﬁffiéfoﬂhie 28Cfo

and every aperture of the endless carrier belt. 5. An apparatus for ]
gri ndi ng sk@cbreughtbiecthei grindiangxgectipnelilcal IHehe griedimggsectioni m

2, wherein | lL.e LR . ' 1.Zer.
fine-pul ve%:fgtgge glflr? ??I%(?gé eg.g ugg ltllgﬂ% élg?ggﬁaéggléggggﬂﬁgsafggeiﬁngps ?%?us
for gradnhdi nglapheei dal tibe echrriero eltex26; whikdy imms spapaldedortd nthe o

claims, WheheilyiRgtg2thaThg%627€ 187 Thus, the resultant difference in

speed allows the grinding belt 15 to rub the ball-shaped

semiconductor bodies 40, which are fitted in the apertures 24 of

the carrier belt 25. For example, the grinding belt 15 and the

26 carrier belt 25 are driven in opposite directions to cause such

relative difference in speed as required in rubbing ball-shaped
semiconductor bodies, as indicated by arrows in Fig.3.

As seen from Fig. 3, the grindingbelt 15 is slidably supported

by the flat surface 16, so that the grinding belt 15 may run

30 horizontally at a fixed level in stable fashion. The ball-shaped

semiconductor bodies 40 fitted in apertures 24 of the carrier belt

25 are sandwiched rotatably between the overlying randomizing

block 22 and the flat surface 16, thus allowing the ball-shaped

semiconductor bodies 40 to rotate and rub on the grinding belt 15.
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has nmeans for feeding fine-pulverized grindstone into the neans 20 for

grinding spherical objects. 7. An apparatus for grinding spherical on ?g&ﬂ%l
- into an exact spherical shape according to any of clains 1 to 6, &

sai d spherical objects are ball-shaped pi eces of sem conductor 25 material.
g _ .AF_.AL. A Au9. A(. A . AGNS. ASY% AA@R xy=?AC=H @ P ~

| wql gb] XS] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca] cal] cal] cal] cal] ca] cal] ca] cal]

noureuxr. | FOEopESPORERCEETY 13 hag hrividitifinal sphokerreshaping argprs

Z?P]kggg] c?wpapa&{l/ea:]mwbceéﬂwet dalﬂ@aUMrah&eakcahon o dhe>QoAgitudina®

o ca] ca] caftGebeapdly )08 i i) BhBpeenc g?éf"ﬂe’e?cl AAe bELighashesis

11111 5

} caj caga%iiﬁié’%%chg gg?gg]c']cg%lggiaﬁg] ggv}, %Cﬂ}' CZ% ;a 8%%%@ @ eiéca
< < ]1392@3

(a]m(fa] cal] calgalcalc (?imt?bm eaa] d@] o ]].g:] aptercapoatkhe] c

S ca@ xy! DPPRSHEOERRPARLPY, GFRVE 49 55 ERaRRraR iRl Thel 52} Bhnbe of the
Fs*10%& ( yroo@kVDy \tl ¢He b&ll—éﬁa Q%eﬁédnduéééé%dfeé )wlth! i@&@sﬁbm.
"1a&lov ( " t&10%.& () "@” '\, 10 10 10F=10%& ()-!'[ #109%&'

6y#10%& () - &10%&'”!9 frighion: cpefficientyrofi-ithe lower sur ace o the
randomizing block 22 is larger than that of the grinding belt 15,

10 thus causing a rotating force to be applied to each ball-shaped
semiconductor body 40 when the randomizing block 22 moves back and
force across the grinding belt 15. The rotating force and the
running of the endless carrier belt 25 make each ball-shaped
semiconductor body 40 to rotate in the aperture 24 while changing

15 its rotation axis all the time, thus assuring that the ball-shaped
semiconductor body be ground evenly. The randomizing block 22 has
fine-pulverized grindstone stuck fast on its lower surface,
thereby permitting the randomizing block 22 to participate in
grinding ball-shaped semiconductor bodies 40. 1In place of

20 fast-sticking of fine-pulverized grindstone to the randomizing
block 22 and/or the grinding belt 26 fine-pulverized grindstone
may be fed to the grinding section 11. Additional feeding of
fine-pulverized grindstone to the grinding section 11 may expedite
the grinding of ball-shaped semiconductor bodies.

25 To assure the even grinding of ball-shaped semiconductor
bodies 40 a controlled pressure to be applied to the randomizer
22 may be adjusted by the pressure control 23. Otherwise, the
rising of the flat surface 16 toward the overlying randomizer 22
may be controlled for the purpose.

30 All the ball-shaped semiconductor bodies 40 thus evenly
ground are carried by the endless carrier belt 25 to leave the
grinding section 11 for the outlet section 13, where the taking-~out
means 30 sucks ball-shaped semiconductor bodies 40 to allow them

to go out.
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GO (). V. ARG (] Y EAOER (L ASOSSERE, (el a1 UBUESS
g#10 ”ef‘sﬁyzlo%gz}%@gy_( L@Ag%gé%ﬁ_ﬁ&f{%m-éﬁe/%& pherfdatién
S () Dez ket eEfet@imely) with PHECHS1 04E G iridudANKEETE dency .
105 1551 s BEsdquLarly ball-shaped semiconductor bodies chn 'be ground with
>
! ' e - ! oyl e 0, ! . N
Ty #1004 & T bR Esibm Ehab Gfeauts Jdckd s Ipcop el BAYREL spherical
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WHAT IS CLAIMED 1S:

1. An apparatus for grinding spherical objects into an exact
spherical shape comprising at least a grinding section equipped
5 with means for grinding spherical objects, an inlet section
equipped with means for feeding spherical objects to the grinding
section and an outlet section equipped with means for taking out
reshaped spherical objects from the grinding section, said inlet
section, grinding section and outlet section communicating by

10 transporting means.

2. An apparatus for grinding spherical objects into an exact
spherical shape according to claim 1, wherein
said transporting means comprises an endless carrier belt
16 having a series of apertures made for accepting spherical objects
and a drive for driving the endless carrier belt;
said means for grinding spherical objects comprises an
endless grinding belt running parallel with the endless carrier
belt in same or counter direction relative to the endless carrier
20 belt at such a speed that causes spherical objects to rub on the
endless grinding belt on account of the relative speed difference
between the endless carrier and grinding belts, a flat support for
supporting slidably the endless grinding belt, and a randomizer
capable of moving back and forth across the endless carrier and
26 grinding belts to sandwich spherical objects between the
randomizer and the endless grinding belt, thereby assuring the

deviation-free grinding of spherical objects.

3. An apparatus for grinding spherical objects into an exact
30 spherical shape according to claim 2, wherein selected apertures
of said endless carrier belt are loaded with spherical objects one
by one; and said endless grinding belt has a longitudinal
sphere-reshaping groove made on its center line, the cross—section

of the longitudinal sphere-reshaping groove having the arc shape
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reshaping groove.

5 4. An apparatus for grinding spherical objects into an exact
spherical shape according to claim 3, wherein said inlet section
includes means for putting spherical objects in each and every“
aperture of the endless carrier belt, and said outlet section
includes means for sucking and taking out spherical objects from

10 each and every aperture of the endless carrier belt.

5. An apparatus for grinding spherical objects into an exact
spherical shape according to claim 2, wherein said endless grinding
belt and said randomizer have fine-pulverized grindstone stuck

15 fast on their surfaces.

6. An apparatus for grinding spherical objects into an exact

spherical sﬂape according to claim 5, wherein said grinding section

has means for feeding fine-pulverized grindstone into the means
20 for grinding spherical objects.

7. An apparatus for grinding spherical objects into an exact
spherical shape according to any of claims 1 to 6, wherein said
spherical objects are ball-shaped pieces of semiconductor

25 material.



