- 1- Title of the Invention Polishing Tool and Polishing Method and
Apparatus Using Sane 5 Field of the Invention This invention relates to a
polishing tool, especially a polishing tool suitable for polishing a back
10 side of a sem conductor wafer having processing distortion, and a
pol i shing met hod and apparatus using such -a polishing tool. Description of
the Prior Art 15 In a process for manufacturing sem conductor chips, many
rectangul ar agrieas afetHlenanoahedohy streets arranged in a lattice pattern
on a face side of a sem conductor wafer, and sem conductor circuits are

di sposed in the 20 respective rectangul ar areas. The sem conductor wafer is
di vided al ong the stglgeiHS i VIV aird HA ey Ydtdod ARARPPHrAtus

sem conductor_ ¢hips. To nmake the sem conductor chips conpact and

li ght wei ght, Yf08s 58f%en desired to grind a back side of the seniconduct or
waf er befgre 25 separation of the rectangular areas into individual chips,
t hereby decreasing the thickness of the sem conductor wafer. Ginding of
the back sid&16fdt pé $8Ri EONGOELER wafer is usually perfornmed by pressing
grinding nmeans against the back side of the sem conductor wafer while 30
rotating the grinding neans at a high speed, the grinding nmeans being
formed by bondi ng ditereorichvahrtaisity ecggratiass tonid hpal isbidrgblwdlondi ng agent
such as a regj [ w:\hen e i_d f 1 i cQn or
werer s or soaacaa ion BETERNE tobtn snltasTel ol rild BB 5" Sk

di stortibh i sigenefakedemiconelucack siaderohavtimg pFocesmicgnduct or waf er,

thereby decr%%%%%%tﬁ%%qs%%%S% polishing method and apparatus using

such a polishing tool.

Description of the Prior Art

15
In a process for manufacturing semiconductor chips,

many rectangular areas are demarcated by streets arranged
in a lattice pattern on a face side of a semiconductor
wafer, and semiconductor circuits are disposed in the

20 respective rectangular areas. The semiconductor wafer is
divided along the streets to convert the rectangular
areas into semiconductor chips. To make the semiconductor
chips compact and lightweight, it is often desired to
grind a back side of the semiconductor wafer before

25 separation of the rectangular areas into individual chips,
thereby decreasing the thickness of the semiconductor
wafer. Grinding of the back side of the semiconductor
wafer is usually performed by pressing grinding means
against the back side of the semiconductor wafer while

30 rotating the grinding means at a high speed, the grinding
means being formed by bonding diamond abrasive grains
with a suitable bonding agent such as a resin bonding
agent. When the back side of the semiconductor wafer is
ground by such a grinding method, so-called processing

35 distortion is generated in the back side of the



rupture strength considerably. To elimnate processing distortion generated
in the back side of the sem conductor wafer and thus avoid a decrease in 5
transverse rupture strength, it has been proposed to polish the ground back
side of the sem conductor wafer wth the use of free abrasive grains, or to
chemcally etch the ground back side of {he sem conductor wafer with the
use of an etching solution containing nitric acid and 10 hydrofluoric acid.

Further, PSSt dREXABINSA 3L ChorBUyl Waltlan by, 20000 di sol oses

t he polishin e of a sem uct or fer wth the use of
pol i shing nemtém@stﬁttrmhbfwsgﬁérﬁbdg abFaspkémgparAsPrPAe§S3nmt abl e

cloth. 15 Pol4 ferr%%eqlb qlSIt\ﬁ% Wy ?le%h d@m&v i nvol ves t he

probl ens that t e sup , recovery, etc. e free a ra5|ve grains
require ti remqmmewaﬂega@n@gtmsaalmdefaf |dﬁoe:wcq;se damd that the free

abr asi ve r Hgg% I = ha fa
i ndustri a ac%%cﬁs:{%g‘é’}l S|hrtg\i§n Ce%%ﬁ)le%g qtloeonalc so poses
t he problem tptta]tlsthe:rm cdnomgusch:ladk @ideusEd the aselmrcgmchmnmt wefer 0 be

di sposed of as, ustria te Pol i shin olishin ns onstl tuted
by di spersi nd“atlf’r r]fg]evélsfr fihdnes (ﬁb&%lvﬁy%fgléggﬂ ogé'ggeé“ Yorm a

| ar ge anmount gfch tHe franerl tsacm%ﬂesmsetd@fsea@ddmﬁdﬁdxalwa/m avitdiowever,
this type of _polishing has not, been successful in achieving a poI%Hhing

ef ficiency ard® YR8 iddhiafy SFEENG) SAVGH Oy COTGAFN A B ML &13skh@ y. 30

Sunmary of thf,drvsanidar AkiRD eehrehethesapaneRe URveANiARd Palc@nr Ovi de a
new and i nproved polishing tool which polls es a back 35 side of a

seni conduct orPUkdfigratfiann Ne -hi2f b4 g isclosgs itthe Ryl Bhing e
pol i shing qualddy g idd Rty fUMId¥hductor wafer with the use of

polishing means constituted by dispersing abrasive grains
in a suitable cloth.

15 Polishing using free abrasive grains, however,
involves the problems that the supply, recovery, etc. of
the free abrasive grains require tiresome procedure,
leading to a low efficiency, and that the free abrasive
grains used in large amounts have to be disposed of as

20 industrial wastes. Chemical etching using an etching
solution also poses the problem that the etching solution
used in a large amount has to be disposed of as
industrial waste. Polishing by polishing means
constituted by dispersing abrasive grains in cloth, by

25 contrast, does not form a large amount of a substance to
be disposed of as industrial waste. However, this type of
polishing has not been successful in achieving a
polishing efficiency and a polishing quality which are
sufficiently satisfactory.

30

Summary of the Invention

An object of the present invention is to provide a
new and improved polishing tool which polishes a back

35 side of a semiconductor wafer with a high polishing



a |large amount of a substance to be disposed of as industrial waste,

t hereby being capable of elimnating processing distortion existent in the
back side of the 5 sem conductor wafer. A further object of the present
invention is to provide a novel and inproved polishing nethod and

apparatus whi ch use the above-nenti oned-pwlishing tool. An additional object
of the present inventionis to 10 provide a new and i nproved

gri ndi ng/ pol iefifiing efetyh@tidanld h iayhn g 1d s inkp igaadd +§1,i Rdivhghrolfcduingy machi ne
which grind _a.back side of sem conduct or, fer..and then polish the back
Side of the CorAigRdGIPEP ERer T ATy I o Bl SHERGSER 19 @fcy and a high

gol i shing quaJriduxstr&hEl Wagrely tﬁférfw)yCdmtﬂge c?‘pa@iﬂdﬁdfatélﬁg}iﬂfdiﬁﬁﬁﬁ' ing
istortion generated owi ng.to the gri.nding. .The inyentors of the present

i nvention coRFPEEES 09 dEFOF Ui Ftﬁﬁg H&V&hﬁb&ﬁﬁﬁiﬁﬁfkiﬁﬂyéﬂg%e obj ect's
can be attai neehilbrnaueelorsiaFeA.00l equi pped with 20 polishing neans forned

by di spersing abrasive grains in felt having a density of 0.20 g/cml or
nore and a hardness® BITBERHobiret ok cHheliPeIN BNl EPREIODI1$ hBOpr esent

invention, thHehA des PrdWedethn S W ishiing, it 'mé’éﬂéﬁ:l g the 25 above
obj ect, a poliishing tool conprising a support nenper and polishing neans
fixed to the appag@EtusRIGeh s hsolabohviargnandaianaskipal icoripus ctb@f - f el t
having a density 0, 20. o) e and
abrasive grains di g%%r%%gl%l& le #%ﬁé.i%%flg‘?@? ?%%?ﬁét%té"%g%‘g{’?ﬁ%f t(t)he
felt is D040 pgioomideora newr endanidnpirvey dehrginiessi mof /gdiel telrtg imet3todrambre. The
pol i shing neans preferab contains 0.05 ta .1..00 g/c ._especi.ally. 0,20 to
070 g/ e | ot el AEF SRRV e gt ST R i SREEHE SR ng
means can i ncd Wik 35 deodT f seminomiiciod acefandchrad Welen spvl sle ifie t he
felt. - 4

back side of the semiconductor wafer with a high
polishing efficiency and a high polishing quality,

15 thereby being capable of eliminating processing
distortion generated owing to the grinding.

The inventors of the present invention conducted
in-depth studies, and have found that the above objects
can be attained by a polishing tool equipped with

20 polishing means formed by dispersing abrasive grains in
felt having a density of 0.20 g/cm’ or more and a hardness
of 30 or more.

According to an aspect of the present invention,
there is provided, as the polishing tool attaining the

25 above object, a polishing tool comprising a support
member and polishing means fixed to the support member,
the polishing means being composed of felt having a
density of 0.20 g/cm’ or more and a hardness of 30 or more,
and abrasive grains dispersed in the felt.

30 Preferably, the density of the felt is 0.40 g/cm’ or
more, and the hardness of the felt is 50 or more. The
polishing means preferably contains 0.05 to 1.00 g/cm’,
especially 0.20 to 0.70 g/cm’, of the abrasive grains.

The polishing surface of the polishing means can include

35 both of a course surface and a wale surface of the felt.



The abrasive grains preferably have particle dianeters of 0.01 to 100 m
The abrasive grains nay be those including one or nore of silica, alumna,
forsterite, steatite, nmullite, cubic boron nitride, dianond, silicon 5
nitride, silicon carbide, boron carbide, bariumcarbonate., calcium
carbonate, iron oxide, nmagnesium oxide,_ ﬁinponiun1 oxi de, cerium oxi de,
chrom um oxi de, tin oxide, and titaniumoxide. The support nenber

preferably h@ﬁeaabﬁ%égvéa&r?ﬂﬂ@°ﬁ£e§%££ﬁf ' n30d HAe: PO ESHE BReFBRARS,E0

preferably is Int orntof a di'sc bonded to the circular support surface.
Accordi ng to0afdt her 188ppdt dJfhe rebyasistentgrainemaypme ttse i s provi ded, as

the pol i shing,gefleqd 8ﬁhcgraﬁB§En3ft§§lFHéEhﬁiuﬂ?h§9tfo?s9ﬁk5§3ing met hod
15 conpri si ng rotatlﬂg a_workpiece and al'so’'rotating’ polishing means, and
pressi ng t hespektshengmniahseagaithse bargnrfiateide,t déamondpi ecéiconbe

pol i shed,: ang. rein_ .tk ol.L shi [ ASkru y .di Lng
abr asi ve 5grg%ﬁ2§9§'f8ﬁ§9§g§iﬁé§§l§gh2$§§88f88?%885/C%%ggPRnSggggﬁéﬁbgo a
hardness of 88loiumbcerbbnaaepr ékenr edidehodagret iunhexidekprzéceonsun

sem conduct or fer, and the,surface to be polished is a. ground back side.
The wor kpi ecBXAAa- t BT pB SKAAG BRGNP cORPaPer Shy OFAEGE cd N opposi t ¢

directions. fheazdumobatibenal rispesibdrt hRembsKpbesLetsby chesadly S to 200
rpm especially 10 to 30 rpm while the rotational speed of the polishing

means is prefeFSBL§r258BBOrE 88rde6er pAPd EBFePPALF)1BIOBEANS 8, 000 rpm The

pol i shi ngp rregaéf&abmge&gr 28! ¥nper essfRdoagal AsEct BenuBbkRbeeBeat a pressing
30 force of 100 to 300 g/cnR, especially 180 to 220 g/cn2. In a preferred
enbodi ment, ERECWSRAKpPEPEOFS &UREAFPY di sc- shaped senmiconductor wafer, the

e er and the. out & O iater o I RE ol T B o e, 7€ Wahrly the 35 same.
and the cent iaveagionef thRzesési ponddded, wsf éheapdlishing method
which attains the further object, a polishing method
15 comprising rotating a workpiece and also rotating
polishing means, and pressing the polishing means against
a surface of the workpiece to be polished, and wherein
the polishing means is constructed by dispersing abrasive
grains in felt having a density of 0.20 g/cm’ or more and
20 a hardness of 30 or more.

In a preferred embodiment, the workpiece is a
semiconductor wafer, and the surface to be polished is a
ground back side. The workpiece and the polishing means
are preferably rotated in opposite directions. The

25 rotational speed of the workpiece is preferably 5 to 200
rpm, especially 10 to 30 rpm, while the rotational speed
of the polishing means is preferably 2,000 to 20,000 rpm,
especially 5,000 to 8,000 rpm. The polishing means is
preferably pressed against the workpiece at a pressing

30 force of 100 to 300 g/cm?, especially 180 to 220 g/cm’. 1In
a preferred embodiment, the workpiece is a nearly disc-
shaped semiconductor wafer, the polishing means is disc-
shaped, the outer diameter of the semiconductor wafer and
the outer diameter of the polishing means are nearly the

35 same, and the central axis of the semiconductor wafer and



- 5 the central axis of the polishing neans are positioned so as to be

di spl aced fromeach other by a third to a half of the radius of the

sem conductor wafer. The polishing neans preferably is noved back and forth
relative to the 5 workpiece in a direction perpendicular to the rotation
axis of the polishing means and perpendicular to a direction of

di spl acement of the central axis of the sem conductor wafer and the central

axis of the pabi sBhRga1NBRNS. ofhéheobb§hbﬁgnaeﬁ€§nbsaEéeESEQQanEBVQS back
and 10 forth at such a speed as to be reC|grocate once in 30 to _60 seconds

at an anpl i t 88eteqhgl disPbrce8nEhABt eRaRgeENerhRY fh&bdrdnErer BRlfhe

Se”‘CondUCtObf“@B%rraé@ﬁgranghéoséﬁhbbnéﬁekﬁ§rwﬁ?@%Ct @ﬁet 1 P St
i nvention, there is provided, as the grinding/polishing met hod whi ch

attains the BEansi @ﬁ_&ﬁeéﬁpéytlSamgVeﬁdbﬁgkpénﬁsﬁpﬁghnﬁﬁﬁé\al@@nﬁpu §hRg a
grinding §teQ09&piagb“§h“ ISHPQEKléhdseQ eﬁdi@ﬁh%QnQBCEﬂ% W%Eﬁklwhth a

grindi ng nenber; "and a po I ng step, ter the grinding step, of rotating
t he sem condactier ofiatee andlahsugzmeBQSaandgppmpesuunglnmamg aand pressing

t he polishin agai ack Sld of th ﬂ]COﬂd t mafer t he
pol i shi ng negﬁgng %8 gg FB& y “aPE gp?lﬁﬁn 5% adTve é%a% infelt.
Preferably, aemheandngtstewaﬁérjahalmgeaceheaaungx1%50E|QMEdp@ﬂlsh&n@ack

i de of th i condyct ' | uded_aft dj t d
befor o the. pBERSRnot oS P TRRG B9Tngt StEREErEPBIY ) RVl PRk, RBtback

si de of1¢ he fegfhcardgatdr avapbeed asi el baegeafiptocatedclopae g 3%t ep and
before the palishing step. 30 Accqording to a further aspect Qf the present
i nventi on, tﬁ@réeF§n6Fo@ déa, aQQlﬂﬁédﬁoPH§ﬁln&caﬁﬁaﬁﬁmﬁy Athil@F %t ai ns t he

further obJthanatagla&@m@ge%pa@r%hasseﬁaﬁwwdﬁdﬁbﬁﬂwaéérweans rotatably

nmounted for holding a workpiece, and a polishing tool nounted rotatably,

and According to still another aspect of the present
invention, there is provided, as the grinding/polishing

15 method which attains the additional object, a
grinding/polishing method comprising a grinding step of
grinding a back side of a semiconductor wafer with a
grinding member; and a polishing step, after the grinding
step, of rotating the semiconductor wafer and also

20 rotating polishing means, and pressing the polishing
means against the back side of the semiconductor wafer,
the polishing means being constructed by dispersing
abrasive grains in felt.

Preferably, a cleaning step of jetting a cleaning

25 liquid at the back side of the semiconductor wafer is
included after the grinding step and before the polishing
step, and a drying step of jetting air at the back side
of the semiconductor wafer is included after the cleaning
step and before the polishing step.

30 According to a further aspect of the present
invention, there is provided, as the polishing apparatus
which attains the further object, a polishing apparatus
comprising chuck means rotatably mounted for holding a
workpiece, and a polishing tool mounted rotatably, and

35 wherein the polishing tool includes polishing means



35 wherein the polishing tool includes polishing nmeans - 6 constructed by
di spersing abrasive grains in felt having a density of 0.20 g/cn8 or nore
and a hardness of 30 or nore, and the chuck nmeans is rotated and the
polishing tool is also rotated, and the polishing neans of the 5 polishing
tool is pressed against the workpiece hgug_py t he chuck neans, whereby the
wor kpi ece is polished. In a preferred enbodi nent, a sem conductor wafer, as

t he workpi ec ' op,t . ~pol i shj 15 ,pol i shes
= qr ound back ar 45 of “neY 10 SBnr coRduar 5 aar ef - S The Shuck nenne afd the
pol i shing mBadengisyppé&f 8r 28I ¢/e8! Redere gppbst tharfinest i ohs30 e

rotational s o] h h LS Qr y t 2 :pm: especi al |y
10 1o 30 rprCanr | erFnerEoraeh ARAng DR FoERPRLY AR, Ene RO ERME A
preferably 2t000 tis 20s0000tBtedm aedptbeapbyishd06 mea8s008 tpm The

pol i shi ng: e o b referably pressed_against, the kpiece a, pressing
force of 00%@§1§83n§/§0 } é&p@cF§?F§ nglPSEZE egV@%&Plﬁﬁg gg%PeP rred
enbodi nent, tthe whokii eeanss wheeablyytiesworkbaped senpodndhedor wafer, the

pol i shing nmeans is disc 20 shaped, the .outer dianeter of the sem conductor
Pafer and | the our d & HRRLELIRY ST nG RETHC ORI, MRS Sane.

and the cent gl tagl yoekptibeejediscorddchbar thaf ehuakdmebine ,camdr aheaxi s of the
pol i shing nmeans .are positioned_so. as to be displaced fromeach other by a

third to a h®CLis5189 MRENSa@OYd SHESt Re IEONPEORAGE S %Rarer Ehfhe pol i shi ng

tool preferaklewiconReed Dagk and i‘l‘i’ét@hﬁék%éé{ﬁstQn&h’é‘heCEHEKsHEﬁ sina
direction perpendicular to the rotation axis of the polishing tool and

per pendi cul aMepdsa agier peeifer abilvdireplasednint oppostidec ditest iQhise oThehe 30
sem conduct or- Ak elLnand SRS LOH file VHLEIOhLEE Y iHUAG JTRARS £oThe
polishing neans is prefe&%ﬁly moved back and %orth at suéh speed as to be
reci procat ed 20fcepmn 88pesiagldysddords 38 ram,ampliilteuddecqeddattion@l somewhat
lar ger speed of the polishing tool is preferably 2,000 to 20,000
15 rpm, especially 5,000 to 8,000 rpm. The polishing means
is preferably pressed against the workpiece at a pressing
force of 100 to 300 g/cm’, especially 180 to 220 g/cm’. 1In
a preferred embodiment, the workpiece is a nearly disc-
shaped semiconductor wafer, the polishing means is disc-
20 shaped, the outer diameter of the semiconductor wafer and
the outer diameter of the polishing means are nearly the
same, and the central axis of the semiconductor wafer and
the central axis of the polishing means are positioned so
as to be displaced from each other by a third to a half
25 of the radius of the semiconductor wafer. The polishing
tool preferably is moved back and forth relative to the
chuck means in a direction perpendicular to the rotation
axis of the polishing tool and perpendicular to a
direction of displacement of the central axis of the
30 semiconductor wafer and the central axis of the polishing
means. The polishing means is preferably moved back and
forth at such a speed as to be reciprocated once in 30 to
60 seconds at an amplitude equal to or somewhat larger
than the diameter of the semiconductor wafer.

35 According to a still further aspect of the present



than the diameter of the sem conductor wafer. 35 According to a stil

further aspect of the present - 7 invention, there is provided, as the
grindi ng/ polishing machine which attains the additional object, a
grindi ng/ polishing machine for grinding a back side of a sem conductor

waf er and then polishing the back side-of7 5 the sem conductor wafer,
conprising: a turntable rotated intermttently; at |east one chuck neans
rotatably nodnvedtéentheherer nsabreyided| east tbeaeggindihgdpdéisbéngand 10 a

pol i shing ap US, .,a0 ' t er to be ground and
pol i shed isB%éﬁéﬂgnw?Eghggﬁé ﬁ%a%gg agg%ggﬁgggagﬁjgﬁ & 3 the
seniconductogrﬁaﬁénghpbmgshipgsmdchnhe furngabhéihg anbecki stidat by rot at ed,

whereby 15t nmeans _i.s t se aIIy east on

gri ndi ng zongeﬁﬁ %?“F88§tw868rp8P? ﬁgﬁa §8ﬁ SOtRe BblngFHB % |ncludes
a grinding teak, samdcohhecgblrndalﬂgrt,oobmpslganged to act on the back si de of
the sem conductor wafer held by the chuck neans |ocated 20 in the grinding

zone to grind the Fa IO @R & noteted STt e  tider : and the pol i shing

apparat us includes s pRldsthidie (ORick MddHsedJrelitlAR khodﬂt%dp@ﬂ heng t ool
has polishing means constructed by dispersing abrasive grains in felt, the

25 chuck nea §rP6é§@@d in the polishing zone is rotated and the pollshlng

tool is also rotated 1atd PYdiHdiNG JRARS ;| K essed agai nst the back
side of the seniconductor wafer held by the chuck neans, whereby the back

side of the sem cor?dtmlmshﬂé\‘%ranwr;ﬁﬂq%h@dld I eResmer abl y, the
O 0L PoL) S 0 S A dch i cha LR W] SRl e o
is held on the chuck means, with the back side of the
semiconductor wafer being exposed;
the turntable is intermittently rotated, whereby

15 the chuck means is located sequentially in at least one

grinding zone and at least one polishing zone;

the grinding device includes a grinding tool, and
the grinding tool is caused to act on the back side of
the semiconductor wafer held by the chuck means located

20 in the grinding zone to grind the back side of the
semiconductor wafer; and

the polishing apparatus includes a polishing tool
mounted rotatably, the polishing tool has polishing means
constructed by dispersing abrasive grains in felt, the

25 chuck means located in the polishing zone is rotated and
the polishing tool is also rotated, and the polishing
means 1s pressed against the back side of the
semiconductor wafer held by the chuck means, whereby the
back side of the semiconductor wafer is polished.

30 Preferably, the grinding/polishing machine is
further equipped with cleaning means for jetting a
cleaning liquid at the back side of the semiconductor
wafer held by the chuck means located in the polishing
zone, and drying means for jetting air at the back side

35 of the semiconductor wafer held by the chuck means



waf er held by the chuck neans located in the polishing =zone, and drying
nmeans for jetting air at the back side 35 of the sem conductor wafer held by
the chuck neans 8 - located in the polishing zone. Upon further in-depth
studies, the present inventors constructed polishing means in a polishing

t ool fron1a massi ve body forned fromat J east two types of 5 fibers

sel ected fromnatural fibers, |nclud|ng various animal hairs, and synthetic

fibers, and a Eggéaelgr@gg iéﬂfﬁ hQ such a massive body. The inventors
have found that conpare mft a po |ng t ool having polishing nmeans

construct ed fron1aUvagsﬁuétb@dylnkdb@thoSt@ﬁnescoﬁb@s@ae§ﬁnﬁ|bers of a
single type, ﬁ()gn? ?Sgééﬁstgﬁé"c Sb;‘u‘? Bﬂ?g #ngaﬁélcgn a”? %¥ﬁ198d¥ooihe

above pO|IS I'ng chr eves eas rom-t I'ng “neans and/ or
wor kpi ece evénomnaemeﬁééveibeﬁy,fanmedlﬁpomves leesquaWDtyyped efficiency of

pol i shin 1 | t hou asons se_advant ages.are_not ntirely
clear. Ag%orgﬁﬁsrfo ggeﬁgaﬁt Bﬂﬁlng Bééi ngFﬁg’p%aggﬂalngnvgﬁngg there is
provi ded, asahlimapohashsngah@okywbhehlicattibens, tbﬁdaébraﬁﬁvélgnadnebject, a
polishing toql 20 conpprising a support er and polishi ans fixed to
the support ﬁéﬁBQFseapanmﬁBgBiﬁ PﬁgsbBFHEEBXQ ﬁ@ﬁ% %?nE%ﬁ%gE%ﬂ?of a

massi ve bodyrbahaedhhtofbpakeasiritWoat ppesshehgf tBeLshaeliagt ed from natural
fibers, including various animal hairs, and synthetic fihers, and abrasive

grains 25 d|Eﬁéﬂ§36n9nm?ﬁésnﬁ§§§§€u5689 £YRB RePASSANEUPRAYHI BEKE" used

herein refersete, aphpBkehasedsaabisabsf hbgaagueckygbngaaet awlagl\o'@ol and
goat hair, but also prg hair, horse hair, cattle hair, g hair, cat hair,

raccoon dog BaPAnSaddspexsadi in sgchegemaESévﬁlb@ﬂyrsﬁbﬁ aboyet t on and henp,
and mneral HhBER$nFUERLRS 2BRREEES nell® rbS T M3 € nBODY1 1488 R g

means and/or workpiece even more effectively, and
improves the guality and efficiency of polishing,

15 although the reasons for these advantages are not
entirely clear.

According to an additional aspect of the present
invention, there is provided, as the polishing tool which
attains the aforementioned object, a polishing tool

20 comprising a support member and polishing means fixed to
the support member, and wherein the polishing means is
composed of a massive body formed from at least two types
of fibers selected from natural fibers, including various
animal hairs, and synthetic fibers, and abrasive grains

25 dispersed in the massive body.

The term “natural fibers” used herein refers to
animal-based natural fibers including not only wool and
goat hair, but also pig hair, horse hair, cattle hair,
dog hair, cat hair, raccoon dog hair, and fox hair,

30 vegetable fibers such as cotton and hemp, and mineral
fibers such as asbestos. The term “massive body” used
herein refers to an object, such as felt or a fiber
bundle, which is formed by compressing fibers into a mass
form.

35 In a preferred embodiment, the massive body is



herein refers to an object, such as felt or a fiber bundle, which is forned
by conpressing fibers into a mass form 35 In a preferred enbodi nent, the
massive body is - 9 conposed of a first felt formed fromfirst fibers, and
a second felt fornmed fromsecond fibers. The first fibers may be wool or
goat hair, while the second fibers may be, _goat hair or wool. Preferably,
the massive body is 5 constructed by formng a plurality of voids in the

first felt, cangdobilt bRgat Rergeceat:f ebimbat eremchiobtt Bebepkyr ahlit ¥ of
voids. In a polishing_surface of the polishing neans, it is preferred that

the second f8PFENdafelk farRed SFSPeFeeany fAPERE-fiThe FEISt FHPeF®ther 10

preferred e”ﬁQ?'Bﬁn%ooﬁhér”BéétVﬁaPdeWh§180€H85§Qc8£d E@bérEOﬁH§dbEr0”‘
first fibers, and a fiber biandle formed from second fibers. The first

fibers nay bgoasohasdr QﬁaWOOﬁalrPrQﬁﬁHleYmatﬂ#xﬂﬁﬁ#}%%r%oﬁﬁyl%e animal hair
other than @BH%t?BgtgﬂaE h@bE 9ege£§QE§li£geoga§§Eﬁ§ Qﬂd bS£lPst
i the felt, an

constructed by tormng a ura Vol flttlng t he
fi ber bundl efeate eadhf@ttuhg pharabcbyd 6elvoidso each pdl icski ng surface of

t he p0|i8hing%H?%2§F§|?% V%la%efefﬁeguégfasﬁl fé@dfiggn%%oghgre arranged

di spersedly 'n=sti'l 1 ~"ano pre rre ment, the
nmassi ve bodypioidisbipgsedant,t e fisl prefermed hhanlxhngsatohda§91tmo types of
fibers. The _nmassive body .can be nstru&bed fron1E%é§ g m Xxi ng
wool and goafffafFrafde n?lﬁpefﬁg %béal fit $18ke Si b%ﬁ? Bfbferably
has a densi tpr@EeQraa emdat igenss l&’ﬁéemaQSQQ@ ably @s4eogfp©@%d06frmre and a
har dness of nore, especially nore. Bri ef Descrlptlon of  the

Dr awi ngs 30 ﬁ?é? f°F§e§ ﬁéPQpé&Fﬁﬁefﬁpéwsshéﬁpnﬁ £ipegt bundde EREBEArent of
a polishing tegh geeshuutiedrsn aBRerfanse rYhihst ALy PHESHBLLI B¥egbhen;

hair, while the second fibers may be animal hair other
than wool and goat hair. Preferably, the massive body is

15 constructed by forming a plurality of voids in the felt,
and fitting the fiber bundle into each of the plurality
of voids. In a polishing surface of the polishing means,
it is preferred that the fiber bundles are arranged
dispersedly in the felt. 1In still another preferred

20 embodiment, the massive body is composed of the felt
formed by mixing at least two types of fibers. The
massive body can be constructed from felt formed by
mixing wool and goat hair. In any of the embodiments, the
massive body preferably has a density of 0.20 g/cm’ or

25 more, especially 0.40 g/cm’ or more, and a hardness of 30

or more, especially 50 or more.

Brief Description of the Drawings

30 FIG. 1 is a perspective view showing a preferred
embodiment of a polishing tool constructed in accordance
with the present invention;

FIG. 2 is a perspective view showing the polishing
tool of FIG. 1 in an inverted state;

35 FIG. 3 is a perspective view showing a part of



FIG 2 is a perspective view showi ng the polishing tool of FIG 1 in an
inverted state; 35 FIG 3 is a perspective view show ng a part of - 10 -
felt; FIG 4 is a perspective view show ng another enbodinent, in an
inverted state, of the polishing tool constructed in accordance with the
present invention; 5 FIG 5 is a perspectpve view showi ng still another
enbodi nent, in an inverted state, of the polishing tool constructed in
accordance wfeltthe present invention; FIG 6 is a perspective view show ng
a further enbodinent, in.an inverted state,, rT'ﬁ"lhe .pol i shin tooI 10

constructed in accrdande Wi th REFSHFSESYR Vllr?\‘i’e ORI 2RO ‘P s a

perspective emBwdshewkngia shi bhvekdetihgtaeshodEmeht, pblighingvebbed state,
of the polishing tool constructed in accordance with the present

i nvention; 15OPFEruUgted ANparspEdenge Vish SREBWPKESSRTtadAVEPSARR

enbodi meng, in an 'Frt‘(ﬁrtsecis'Staat;%réﬂectﬂl%elel'e%h's%th@ S1GONStddéxtRg i n
accordance with the present invention; is a perspective view show ng

a preferred cBppedmgsht &P éng#PNGFﬁQﬂp§¢ﬁ§ﬁun@fnﬁbﬁl@@1é§ﬁépﬂu@P@& in 20
accor dance V"'cblﬂsttE%cQE@S?ﬂt ab@%?c@a'n‘&'% wikf? +AQ E%e%e %Ct:.‘ng'%%ltl\é'new showi ng a

part of a polishing apparatus in the grinding/polishing machine ‘'of FIG 9;
FIG 11 is a perspdtiGvé \isew gheovpestams herew 5 hoveifrg redwdod nent of the

pol 1 shing togly AANSELNCt od LA Aceandance Wi ke par eaquiyfipeatian: FI G

12 is a perspectlve Vi 6w showi i shiig "t ool
i nvert edl®t acenskkrGected iin acpelrsl[am«.rtel watw eWesnpmelsmntt dnFe@tibd; 30
:CI lustrating a m)dsﬁf#gd {mde of ecrosng:)éc a%\;eorl,loéw asﬁévgisr'gg gesléiflnd a second
elt form ng a mas
further embodlment, in an inverted state, of the
polishing tool constructed in accordance with the present
invention;

15 FIG. 8 is a perspective view showing an additional
embodiment, in an inverted state, of the polishing tool
constructed in accordance with the present invention;

FIG. 9 is a perspective view showing a preferred
embodiment of a grinding/polishing machine constructed in

20 accordance with the present invention;

FIG. 10 is a sectional view showing a part of a
polishing apparatus in the grinding/polishing machine of
FIG. 9;

FIG. 11 is a perspective view showing another

25 preferred embodiment of the polishing tool constructed in
accordance with the present invention;

FIG. 12 is a perspective view showing the polishing
tool of FIG. 11 in an inverted state;

FIG. 13 is a perspective view similar to FIG. 12,

30 illustrating a modified mode of combination of a first
felt and a second felt forming a massive body of
polishing means;

FIG. 14 is a perspective view similar to FIG. 12,
illustrating another modified mode of combination of the

35 first felt and the second felt forming the massive body



polishing neans; FIG 14 is a perspective viewsimlar to FIG 12,
illustrating another nodified node of conbination of the 35 first felt and
the second felt form ng the nassive body - 11 - of the polishing neans; FIG
15 is a perspective viewsimlar to FIG 12, illustrating still another
modi fi ed node of conbination of the firg{ felt and the second felt formng
the massive 5 body of the polishing neans; FIG 16 is a perspective view
simlar to Fb& thAg, o§b§ﬂhﬂ? Aeghkk! additional enbodinent, in an inverted
state, of the polrs i ng toqg constructed in accordance mnth t he present

i nvention; and 10 EL&: 17 il§ & PErSpective View Similar 0 FI&- £2/ showing
a further adQ&lh@ﬁ@btﬁﬂgogtﬂﬁmtanbEhéB ho¥eEt ed méhat 8¢ ebmbhgaRebhsShi Ng
tool constructed in accordance wth the present invention. 15 Detailed
Descri ption 8f £Ehe ﬁréstarﬁeéltEﬁroédrchentsgcorzﬁbéailﬁeﬁ%méﬁgt kBeppaseave
inventionimtbédgeofdgﬁgrggggshnn%UﬁE fE,detail by reference to the
acconpanyi ng draw ngs "show a preferred enmbodi nent of a

pol i shing tool con§TGuctléd lisn %mmmvw Wheﬁnh@lprld:?efntto ifgentlizon. The
illustrated n r nu i nposed of a
support nenbgggﬁiﬁhdg Eg??%h?ggw%égﬂéh68h¥ﬁggéﬁﬁﬁor hb§PV3§F%8

advant ageouskyats, fofnedefpo&uahsngtabbé oehakrasutkdasnakecomrdences di sc-
shaped, and has, a Llat C|rc | ar port sur.face, nanmely, a |ower surface.
As shown in ﬁﬂgp aPEFﬁFQ ﬁ?VSP &PBuranFn the drawi ngs) tapped blind

hol es 7,1@xt endi ng Fhonvar d s fa pepatfitfe suldwvacaintfldhe s \ywr ti2enber 4,
are fornmed 30 at_circugfergntlally spaced Iocgtlons in the support . nenber

4. The pol i sFPRYLRBaRstBIEECY| 8ddditdOnehaFBROIIREN y hd NodPe iYL E er of the
support menbgkafeadndrt BAeOPLAishing tool constructed in accordance

with the present invention.

15 Detailed Description of the Preferred Embodiments

Embodiments of the present invention will be
described in further detail by reference to the
accompanying drawings.

20 FIGS. 1 and 2 show a preferred embodiment of a
polishing tool constructed in accordance with the present
invention. The illustrated polishing tool, shown entirely
by a numeral 2, is composed of a support member 4 and
polishing means 6. The support member 4 is advantageously

25 formed from a suitable metal such as aluminum, is disc-
shaped, and has a flat circular support surface, namely,

a lower surface. As shown in FIG. 1, a plurality of (four
in the drawings) tapped blind holes 7, extending downward
from an upper surface of the support member 4, are formed

30 at circumferentially spaced locations in the support
member 4. The polishing means 6 is also disc-shaped, and
the outer diameter of the support member 4 and the outer
diameter of the polishing means 6 are substantially the
same. The polishing means 6 is bonded to the lower

35 surface of the support member 4 (i.e., its flat circular



di ameter of the polishing neans 6 are substantially the sanme. The polishing
nmeans 6 is bonded to the |ower 35 surface of the support nenber 4 (i.e., its
flat circular - 12 support surface) by a suitable adhesive such as an epoxy
resin adhesive. it is inportant for the polishing neans 6 to be conposed of
felt and many abrasive grains dispersed i _5 the felt. Inportantly, the

felt has a density of 0.20 g/cnB or nore, especially 0.40 g/cnB8 or nore, and

a hardness §ﬁp§8rersﬁEf&ce@ssycaaéuYtéﬁleraaﬁéglvzhgu&ﬁrag ahaegpggs”, as
used herein, ers to hardness neasured according to the standards JIS

K6253-5 (durBﬁﬁ%EraébeﬁéVﬁness test). If the density and hardness are

excessively low, the Q%Shh rQ@hES@ngt%Efb%&@@%ﬁn@n%eaB%|%Sﬁbngmﬂua|lty
cannot be achi eved. The f is not limted to oneé conposed of wool, but

may be felt €empesed Oéffg&ttaaﬂemgyﬁtﬁbfaélvebéF@lgﬁcﬁ15§eﬁéP9e§per 15
pol ypr opy enepeheah + I €Sl &nta Ayl fhtHE”ﬁ@fEeﬁasa&raéﬂ§ltyr@fo@;2@“d Kevl ar,

flame resistant flbers such as silica and gl ass, and natural fibers such as
cotton and herpm’ er narem Qﬁp%ﬁﬂakﬂﬁrﬁ}%ﬂfgbm@n@y avdepolainshiang qual ity,

felt contal h?&nggzbﬁk §Br8r°&o 8E8i§g'¥ofskt EQV”Edr % +&fp 100%
wool , is pre erre e anount fhe ra5|v grains dispersed rnthe felt
i's preferabl yh@r@hets”]. 6@ ugédnﬁerpantlteﬁerbytﬁ Partine@s7megsared The

abr asi ve gralns di,s n the felt r y .hgve_a rticle size of
001"t o180 REConaTBE 67 xbP, b Epkfrbs A58 BB ALl s rBRS L & Tl oe

al um na,10 f onatr@neke, tebeati tef the |dé1€$1€ylba1®dbh)aﬁdlnd3$§rafle di anond,
silicon nitride, sili on car bi bor on car ﬁ, bari uym.car bonat e, caIC|um

car bonat e, i?6ﬁ35§F83 Y ﬁﬁ@ne§gﬁn#8§958d PP &5 GEEAE 1e08¥ @RCxi de,
chrom um 30 gxiidehihigngsidey aBednbkt BB HEhQ¥vda. | thdeséiedistwetor nore

types of abr?ih!%e r%Bngnga%oagoggnggssgoan %ﬁ% may be felt composed
of suitable synthetic fibers such as polyester,

15 polypropylene, heat resistant nylon, polyester, acrylic,
rayon, and Kevlar, flame resistant fibers such as silica
and glass, and natural fibers such as cotton and hemp. In
terms of polishing efficiency and polishing quality, felt
containing 90% or more of wool, especially felt formed of

20 100% wool, is preferred. The amount of the abrasive
grains dispersed in the felt is preferably 0.05 to 1.00
g/cm’, particularly 0.20 to 0.70 g/cm’.

The abrasive grains dispersed in the felt
preferably have a particle size of 0.01 to 100 um. The

25 abrasive grains may be formed from any of silica, alumina,
forsterite, steatite, mullite, cubic boron nitride,
diamond, silicon nitride, silicon carbide, boron carbide,
barium carbonate, calcium carbonate, iron oxide,
magnesium oxide, zirconium oxide, cerium oxide, chromium

30 oxide, tin oxide, and titanium oxide. If desired, two or
more types of abrasive grains may be dispersed in the
felt. To disperse the abrasive grains appropriately in
the felt, it is permissible to incorporate the abrasive
grains into a suitable liquid, and then impregnate the

35 felt with the liquid, or to incorporate the abrasive



felt. To disperse the abrasive grains appropriately in the felt, it is
perm ssible to incorporate the abrasive grains into a suitable liquid, and
then inpregnate the 35 felt with the liquid, or to incorporate the abrasive
- 13 grains, as desired, into the fibers as a material for the felt during
t he manufacturing process of the felt.-Atter the abrasive grains are
appropriately dispersed in the felt, the felt is inpregnated with a
suitabl e |iqardissadhesieeiredr exbeptee HipeenorscarestaradhesPyvetbe an

epoxy resin 9ﬁ2€?ggﬁl%§otﬁgaﬁaﬁ@€ ﬁ@g@éﬁ&epﬂéééﬁé 8§nt9§ fQ?EmjéfkéPe

interior of t such an a Ive ematically shown in FIG 3,
the felt is theodbradive arzhestas: appropsiauelncdispersed dnrbbeion 10 of

extension, nagely, ¢plscLace: s A0,k 9106 1aL8;cabled) eguige surfaces

H while its Surfaces 1n éss direc nare calle e surfaces
V. In the padhebing,tbol @xshphe,ia ph&olicands2n abebele ocroastituting

t he polishlng nmeans 6.i1sS fgrne by cugﬁ E % ﬁge sheet into a dia& form
Thus, the pofPSRYn§eehPradhesyehiCphhp hABLES PTALNSCABWRP surface
8, is fornegoahdt b6 ﬁnurﬁﬂtsﬂibacefkkné £QEthytsubh dashandsivehe wal e

surface V of the felt can be us ﬂgas the  polishing s rfac%ébAccordlng to
the inventors' exp&S FbEMazsc S8R R EHE -use dr%se surface H

of the felt pagatibedpaki shkneesusf agga 1hs yseratkekhenaks atkbageod of the
felt as the pollshlng surface has been found to increase the anount of

pol i shi g bycPoekseBgiPnTonaRAEY eadbst RBCRoFLdRI AGdePRFE EAER, AFEhout

owering thecg9180l bohiBy guakhbys bl AiReceptablesboebosm g polishing
surface of the polishing nmeans 6, i.e | ower surface, as a m xture of

t he course suhiakeeﬂsadér?ﬁélﬂalérguﬁﬁ&ééd vade shefpeps, Vas IRltBerated in
FIGS. 4 to 7 oh?shﬁﬁﬁsEgbisa'Bgokﬁokn p$REWN 11 0 BI G 4yl E%l%omer surface of

30 the pollsﬁlng nea I ncl udes a course sur ace area 8
constituting the polishing means 6 is formed by cutting

15 the sheet into a disc form. Thus, the polishing surface
of the polishing means 6, i.e., a lower surface 8, is
formed of the course surface H of the felt. If desired,
the wale surface V of the felt can be used as the
polishing surface. According to the inventors’ experience,

20 compared with the use of the course surface H of the felt
as the polishing surface, the use of the wale surface V
of the felt as the polishing surface has been found to
increase the amount of polishing by 20 to 30%. To
increase the polishing efficiency, without lowering the

25 polishing quality, it is acceptable to form the pblishing
surface of the polishing means 6, i.e., its lower surface,
as a mixture of the course surface H and the wale surface
V of the felt, as illustrated in FIGS. 4 to 7. In the
polishing tool 2 shown in FIG. 4, the lower surface of

30 the polishing means 6 includes a course surface area 8H
formed from the course surface H of the felt, and a
plurality of wale surface areas 8V formed from the wale
surface V of the felt. The wale surface areas 8V are
shaped like small circles, and arranged dispersedly in

35 the course surface area 8H. In the polishing tool 2 shown



formed fromthe course surface Hof the felt, and a plurality of wale
surface areas 8V fornmed fromthe wale surface V of the felt. The wale
surface areas 8V are shaped like small circles, and arranged di spersedly in
35 the course surface area 8H |In the polishing tool 2 shown - 14 in FIG
5, the lower surface of the polishing neans-6 is conposed of a centra
circular course surface area 8H and an outer annular wal e surface area By
surroundi ng tiheFIGouskse thier lateraseaf8de b the pelishing meahs26shewn in 5
FIG 6, the |lower surface of the_pol.ishing neans 6 is construc% d_b
arrangi ng coTPEROSGFs Qbe 2 FEATSH §ﬁ§cﬁéﬁg COUrPECS8UAFBSE By Al grﬁgﬁely
concentri cal lap. outetrh@nnpaldrshial@ tsedifateshewa 8BV BuGrotndihg kheer surface
of the polishing neans includes a pluralit ment 12 ggaﬁed,course

6 of se
surface ar eaSO8f5%a SHrERSS AFes 8fal e nsE??aEélh?}éhggB*ﬁo‘é;(t n DrdBially

anong thescogge eSULhaca el Bitackn@ AR nRUERI iaRnklameddlse ssukf ace area
By surrounding the course surface areas 8H and the wal'e surface areas By.

As shown in FPBSEIUgsesoRyr anrarginaicaunsg surdieces areagad®handutale the
pol i shing meansrlce BRRaY idis athrm%t%arf%%%deﬂﬁ%aql Urghi gfeof circles

arranged concentrically and/or may be in the form of adi al lines arranged
at equi angul @oldisstiagc &0 FI2Gs@wrhaws FLGyr iTndithg gomeghiswy fagehiofe for 20
perform ng a.gri ndi rd ngj e i f a%ﬁ{g onduct or
waf er, and pé:r o?’%lﬁghz%ggﬁgsegqnusgndt f}_‘}{%%lé% r#g;%gllﬁerﬁlgﬁyaﬁfcﬁs t enq—'

above- deséri lsddiped icomirmse swflac® issremslfhd.a Plaindlivst reft edle

25909 POl e, TSRS DR TR AP o 0 b, o )
par al | el epi pethréddcendiregss|sndesdd/ . arfroutdy igiiu Mt lwale esdrefabengrea
rsr:;lbrs]t anti al | %Yv%grﬁ%%%d&éﬁ%s%orsfgdcé % a rear_end Ptﬁ{ft id(%r}i of the
portion Y4 i Syriace aneas Py AN e 18a
surface areas 8V. As shown in FIG 8, moreover, a
15 plurality of slits 10 can be cut in the polishing means 6.
The slits 10 may be shaped like a plurality of circles
arranged concentrically and/or may be in the form of
radial lines arranged at equiangular distances.
FIG. 9 shows a grinding/polishing machine for
20 performing a grinding step for grinding the back side of
a semiconductor wafer, and performing a subsequent
polishing step in which the above-~described polishing
tool 2 is applied. The illustrated grinding/polishing
machine has a housing entirely indicated by a numeral 12.
25 The housing 12 has a main portion 14 in the form of a
rectangular parallelepiped extending slenderly. An
upright wall 16 extending substantially vertically upward
is disposed in a rear end portion of the main portion 14.
Two grinding devices, i.e., a rough grinding device 18a
30 and a precision grinding device 18b, are disposed on the
upright wall 16. In more detail, two pairs of guide rails
19a and 19b are fixed to the front surface of the upright
wall 16. The respective guide rails of the guide rail
pairs 19a and 19b extend substantially vertically. Slide

35 blocks 20a and 20b are mounted on the guide rail pairs



30 and a precision grinding device 18b, are disposed on the upright wall
16. In nore detail, two pairs of guide rails 19a and 19b are fixed to the
front surface of the upright wall 16. The respective guide rails of the
guide rail pairs 19a and 19b extend substantially vertically. Slide 35

bl ocks 20a and 20b are nounted on the gujge_rail pairs - 15 19a and 19b so
as to be vertically slidable. Each of the slide blocks 20a and 20b has two

llegs 22a and; §402h8939b24H- a§a€8 9& &@ﬁti@9§1§2§1§adbzab igac ig@blne engaged
with each of the rails of the guide rail pairs 19a and 5 _19b. Threaded

shafts 28a aﬁélQBbblﬂﬁkéhz%%t@%@ 2@hpBeantval 1§9%ef2pcardytwar &gt at abl y

mounted on thgp. f ain ¥ e Nigd Nepdipriditagald JI6i doBpnaRsdqdebers | 24a
and 24b and support nenbers 26a and 26b. Electric nDtorEySOa é%d 30b, which

may be pul seWwibhoeachapd thOrQDlﬁDgﬁtbbeoﬁu%ﬂ@ sapporeinenb@psapda and 24b.

Qut put shaft of %991 e he t hreaded
shafts Zgg a?%bZSSEQ%%nnectlng portions (not sho Qfﬁ %#%)r%dlng rearward are
formed in thsubStdetbabtksveﬁalcahﬂy20breTappeﬂabhyomghnheﬁesneXhend|ng

vertically ag g %gbgggggge'of gg gggﬁekng Egr&go&gl the mggged

shafts 28a an are Scréewe appe hus en the
not ors 30a alda3ﬁhda29brandtsdpparthmembergaQGdlaadteeb theestite bl ocks

20 d 20b | d t 3 d, 30b ted in 20
the roverse BPFBER: Sho £GP PaohiEKTSB08eaR [ 98DRREB7 or aPeBdS. lippor |

porti ons) B2amatfitddbonr ehéugupgof:er wemBerar e4honfBd2an .t heuspheshhpeks 20a
and 20b, and cases 34a and 34b are fixed to the support portions 32a and

32b. RotatiA§ SR&fMetess aRa 38 éQPeﬁHPn§°§BS§F§ﬁtFQIF9325h€€ﬁpﬁéally are

rotatably nvgﬂbgéslasbhsnea§@§ 3480 R BHR péieﬁéﬁsc(ﬂaiogﬁo&ﬂpt shown) are
di sposed in the cases 34a and 34b, and ou? ut shafts of these notors are

connect ed t@rphéuﬁépatrﬁgryﬁaﬂt§r34éoamed34ﬁ thies e1dK6gp &d ogbgnilag
and 20b. Tapped through-holes extending vertically are

15 formed in the connecting portions, and the threaded
shafts 28a and 28b are screwed into these tapped holes.
Thus, when the motors 30a and 30b are rotated in the
normal direction, the slide blocks 20a and 20b are
lowered, and when the motors 30a and 30b are rotated in

20 the reverse direction, the slide blocks 20a and 20b are
raised. Support portions 32a and 32b protruding forward
are formed on the slide blocks 20a and 20b, and cases 34a
and 34b are fixed to the support portions 32a and 32b.
Rotating shafts 36a and 36b extending substantially

25 vertically are rotatably mounted in the cases 34a and 34b.
Electric motors (not shown) are disposed in the cases 34a
and 34b, and output shafts of these motors are connected
to the rotating shafts 34a and 34b. Disc-shaped mounting
members 36a and 36b are fixed to the lower ends of the

30 rotating shafts 34a and 34b, and grinding tools 38a and
38b are mounted on the mounting members 36a and 36b. A
plurality of arc-shaped grinding members are disposed on
each of the lower surfaces of the grinding tools 38a and
38b. Advantageously, the grinding member has been formed

35 by binding diamond grains with the use of a suitable



menbers 36a and 36b are fixed to the |ower ends of the 30 rotating shafts
34a and 34b, and grinding tools 38a and 38b are nounted on the nounting

menbers 36a and 36b. A plurality of arc-shaped grinding nenbers are
each of the | ower surfaces of the grinding tools 38a and 38b.

di sposed on
Advant ageously, the grinding nenber has hgen fornmed 35 by binding di anond

grains with the use of a suitable - 16 binder such as a resin bonding

agent .

When Lhaqewt auen dissposedinnpbR8ifgsa eﬁﬂa 3tk B4bnh&r Ro€hes gi zed,
grinding tools 38a and 38b are rotated at "a high speed. Wth reference to

t he

FIG 9, a tufiAeaeseds2n; §hescasgsosda 6ﬁda3ﬂ8tﬁ§? ﬁ&?Fg&ﬁSQV §0ff ace of the

mai n port'Oﬁriﬁdghgt@%oﬁgu§%ﬁga%é 38Beatur pbaRkeq4dci & RRYR! 8geedl as to be
rotatabl e about a céntral axis extending substantially vertically. A

suitabl e el ectric Nttdy gafqrengowd HIS .ddiviengugsmddieedt% d & he turntabl e
1 egPBEeBeoEE%t&%%%@ _ALSE 4 %@ErtHEEEQQE4042th mafhermttently

42, and

rotated 120

ees at a hree ch nmeans are di sposed at

equi angul ar gostanoes 4i wit de @wm@umheﬂéntibmedtment&bheOQZthe nguntedl e 42.
The il1ustrated chuck means 4g.ar o, 08eh coposed gf:a poraus;1e di sc

nmounted so as to be rota

out a cent axl s E‘Xt

ng substantially

vertically. Aubumhahhalébe@@ﬁmacaﬂﬂyor AngmlﬁahMQ)elecerU|mgtonnmaoted to

each of the

rotatio

nal

S

B on Sy B S PSESGY i TRey REE R o e 6T

is in select walcmematdrwa Wiatthert, h&hect&u@htmba@s 4@4,lsand as wll be
nmenti oned | ater, . sem conduct or mafer pl aced on the chuck neans 44st

vacuuntattraé@é&rm&ttﬁ@téWUEPFﬁ§§ﬁ% 28 IBPTERSeAk & &S FBESEI ARY
turntabl e 42nchneudh 12Q daFRRe@latd ddulBngdd 826 stfardce® Ghudhdreans 44 is

sequentially located in a carry-in/carry-out zone 46, a rou%h grindi ng zone
a pCAECHMERTGNtAd In§ IZeet mm Ofis e [tuga tabdasr 142

48, and

15

20

25

30

35

illustrated chuck means 44 are each composed of a porous
disc mounted so as to be rotatable about a central axis
extending substantially vertically. A suitable electric
motor (not shown) is driving connected to each of the
chuck means 44, and the chuck means 44 are rotated at a
rotational speed which may be 5 to 100 rpm. A vacuum
source (not shown) is in selective communication with the
chuck means 44, and as will be mentioned later, a
semiconductor wafer placed on the chuck means 44 is
vacuum attracted to the chuck means 44. By intermittently
rotating the turntable 42 through 120 degrees at a time,
each of the chuck means 44 is sequentially located in a
carry-in/carry-out zone 46, a rough grinding zone 48, and
a precision grinding zone 50. As will be clearly
understood from an explanation offered later, the carry-
in/carry-out zone 46 also functions as a polishing zone.
A cassette carry-in zone 52, a cassette carry-out
zone 54, a transport mechanism 56, semiconductor wafer
accepting means 58, and cleaning means 60 are disposed in
a first-half upper surface of the main portion 14 of the
housing 12. Transport mechanisms 62 and 64 are disposed

on an intermediate upper surface of the main portion 14

rcé 5F shown)



understood from an expl anation offered |ater, the carry- in/carry-out zone
46 al so functions as a polishing zone. 30 A cassette carry-in zone 52, a
cassette carry-out zone 54, a transport nechani sm 56, sem conductor wafer
accepting neans 58, and cl eaning neans 60 are disposed in a first-half
upper surface of the main portion 14 ot the- housing 12. Transport
mechani sns 62 and 64 are di sposed 35 on an internedi ate upper surface of the
mai n porti onof4thelRousfinghe2housi dg@sdettd € asSedrimoda g naoeal aYiay

lurality of _semi condyct fers Whaving a_back. side to b d - and
pol i shed i s BFacEl-FROAHE toas Sarrescr PYPtT, andass. SiAeciesee a-eirdr

accommodat i ngnd penigbeduckoplwakar iW ghehesesback sadeyhas kese grqund and
polished is placed in the cassette carry-out zone 54. The transport
mechani sm 568 EaPPPESCofe LOENPEGRBTOASE LRS! 8r SARIGPREUCTRE, WEdeToN the

cassette £ plaead bAckheicassalt Bcedl G¥ouRdZane pélishedns st peaseel ggnduct or
waf er Wupsi de down, and places 10 it "on the sem conductor wafer accepting

means 58. Thé&het FARSESLE RBERAMOYH @2neabrli-esThPct EeRFROREUBEORADASEr W
whi ch has begg BB?E%@SO%n%ﬁ%eﬁ&?b%%@%%%&o&aW%Eew %%C%FEH%% MRRRS o8 Wi th

its back side facing upward, onto the chuck means 44 | ocatéd i n the
carry-in/ car theogaessense C€5plecetihdrnsdiveccassetse wafrey-Wh wieingeh S52as been

carried ont (@ it h i i.de facin r and
exposed, is gggggegﬁlngf e%%égéétg%igﬁF%E @gﬁgsigg df%gﬁtgggp&?f%efhe chuck
means 4410 by itheni nher semieondetoat aMaifer aicciepeingr meabse 582. Thet he rough

i ndi 48, the chuck . 44 hal ding th ' t fer W i
Potated, and FRESGPFHRAPRGIEIIETS0R CETINES FOFatoleO N nogh "4ieed i The

grinding tookh3%a haspbeeseelagaidiegn thike skadleosidde tofr tWaEezem conduct or
waf er Wand gradually 25 | owered,, whereby the back side of the sem conductor
wafer Wis GFEERFITBhESERT PF Wabkls g6 kySis§ F¢ e upyerd, onto

the chuck means 44 located in the carry-in/carry-out zone

15 46.

The semiconductor wafer W, which has been carried

onto the chuck means 44 with its back side facing upward
and exposed, is located in the rough grinding zone 48,
together with the chuck means 44, by the intermittent

20 rotation of the turntable 42. In the rough grinding zone
48, the chuck means 44 holding the semiconductor wafer W
is rotated, and the grinding tool 38a is also rotated at
a high speed. The grinding tool 38a is pressed against
the back side of the semiconductor wafer W and gradually

25 lowered, whereby the back side of the semiconductor wafer
W is ground. The central axis of the grinding tool 38a
and the central axis of the chuck means 44 are displaced
from each other by a predetermined distance, so that the
grinding tool 38a is caused to act on the entire back

30 side of the semiconductor wafer W sufficiently uniformly.
The semiconductor wafer W, which has been roughly ground
in the rough grinding zone 48, is brought to the
precision grinding zone 50, together with the chuck means
44, by the intermittent rotation of the turntable 42.

35 Then, the back side of the semiconductor wafer W is



and the central axis of the chuck neans 44 are displaced from each other by
a predeterm ned distance, so that the grinding tool 38a is caused to act on
the entire back 30 side of the sem conductor wafer Wsufficiently uniformy.
The sem conductor wafer W which has been roughly ground in the rough
grinding zone 48, is brought to the p[eﬁbsLon grinding zone 50, together
with the chuck neans 44, by the intermttent rotation of the turntable 42.

35 Then, the i.de e,.semicondy {S -
preci si on-gr gﬁgﬁﬁébﬁhggéybﬁdPﬁgqb%o?gggggh?nggﬁgngé?'ofT&%H%a%?%%i%ﬁon
grindi ng by tthe grendsagnt golin88bgi byt hbe gamsdasgt heoimdBbr ief thee rough

grindi ng by gr.i.nding ol 38a.,The sem conduct or, waf er WAL g has
been 5 preci%ggﬁ-aﬁoghg PﬁBBﬁE 8 egpgigﬁu g:ﬁaﬁﬁél? ngy563eiv41§?%§ ht to
t he carry-intoair 38aut Theesdbicondetber wafdr Wwhewkcheickharvansed4, by the

intermttent rotati.on of th rntable 42., In the carré-inlgﬁrrx-out zone
I 4
a

t 1 |
46, the b ckpr§F&él8P'9ﬁ8uB§nFBgﬁ cPGPCHEFEP WFiE9pBRi ¢rBE ffanner 10

to be descri bedugatetol mhbuthker -det/aakryTaan, zbhe ubganspoetheechdmhsm 64
transports the sem conductor wafer Won the ¢chuck nmeans 44, |ocated in the

carry-in/ car o GRUSENBCRES ¢4 it RY HPCaARAGIME&TENE0 FOtPRECD @4nitRE neans 60

jets a cleanitp@nhla@deds12Whi £4 PRY darP¢-PHJEa ¥Ry E6ut WobhE £6! aLhBUbAER
sem conductor wafer W at a high speed, to cleanh the sem conductor wafer W

and dries i©ideheft thespemicradiariosmWes eruing st peldlsdgdedn admaager
Se”iCO”dEGtO%dm%%eﬁe@FQR%%@el%Q%%-Q%@E%r%%e@ih%%%iltt faceup, and carries it
on t

into the cassette C place e cassette carry-out zone 54. After al
of the sem conduct dthesef ee Wransper taseaitans s flacethnspaetkes thessette

casseite ¢ ageibcRhRuEREy SR MECh e SnaPRoRRS, g n ABREELRY B
g sem conductor wafers avi ng 'back sides to be
ground and 2%heolciastrgd.initcerr ry —jaed etogramidtg d troudher odfe asaimiqe arecucst @0 .
The cleaning means 60 jets a cleaning liquid, which may

15 Dbe pure water, while rotating the semiconductor wafer W
at a high speed, to clean the semiconductor wafer W, and
dries it. The transport mechanism 56 turns the cleaned,
dried semiconductor wafer W upside down again to direct
it faceup, and carries it into the cassette C placed on

20 the cassette carry-out zone 54. After all of the
semiconductor wafers W in the cassette C placed in the
cassette carry-in zone 52 are carried outward, this
cassette C 1is réplaced by a next cassette C accommodating
semiconductor wafers W having back sides to be ground and

25 polished. When a predetermined number of semiconductor
wafers W are accommodated into the cassette C placed in
the cassette carry-out zone 54, this cassette C is
carried outward, and an empty cassette C is placed there.

Constitutions and actions other than the above-

30 described constitutions and actions of the illustrated
grinding/polishing machine, i.e., the constitutions and
actions concerned with polishing of the back side of the
semiconductor wafer W in the carry-in/carry-out zone 46,
are substantially the same as the constitutions and

35 actions in the grinding machine sold, for example, by



wafers Ware accommpdated into the cassette C placed in the cassette
carry-out zone 54, this cassette Cis carried outward, and an enpty
cassette Cis placed there. Constitutions and actions other than the above-
30 described constitutions and actions of the illustrated
grindi ng/ polishing nachine, i.e., the copgtitutions and actions concerned
with polishing of the back side of the sem conductor wafer Win the

carry-in/carpysedt us@8e 4fie t2h8eSHAREAMDF@ELY~ | hgngagReag1FBBAGORELLL ULT ONS
and 35 actions in the grinding machi ne sold, for exanple, by - 19 D SCO

under the trKkBEVRaAROREFRB2RLE Bhdlapd anreBeyaRer| TheeeFCERDONg peopl e

skilled in thecasieaTHeLetopeiondbel LREsdesshtpt LaBsoAE bRASAEOBAL! L ULl ons

and actions are omtted herein. 5 in the illustrated grinding/polishing

machine, a P&Fi 8MiLAGEApPAFALds 66. for polishing the ground back side of
the sem conduct or W%f%ﬁemﬂfiuékiggiﬁdg&%nﬁﬂﬂgy?%ﬂi %inéhﬁw{ 32 94 ndi ng
b tor grindin

devi ce 18a and the precision grinding evic g Vhe'back si de
of the 10 sepbtoabingoappatetusy 69V forr pbtiehtegt bhEl Grov@dabery swdeh FI G

9, struts 67 _an 8 . endi,ng, sub ntial l vertical l. r.dl re

di sposed on 8§pg3?t88§§§8988§E°¥p§%?ﬁ6n§ 6¥ 9 gpﬁggae%¥héﬁﬁ%ﬁgﬁér%gurface of
the main potheopohéhofrtinhdihqudaendcé?218A gnddeheablredlsdsvherdiingihy
substantiallé horiz&g%all is.fixed ggtmgen t he strgt% 67 and 68, and a
slide bl ock $8Vi§estPBabPy HDARCEEGIoHPENRACKUFEES QFI P96 As will be clearly
under st opdl bgemetenateeort @afbs wl0 Wl emgrefdberdds 9, Ftbe goi deon@i | 70 has
a rectangul ar cross sectional shape, and an opening 74 of a .2Q_rectangul ar
cross secti oatPsBife, v nBoayhswhi’'cAPENE8 §¥Egadiag sipstentiddied, is

formed in thoestida)bhoskwatdlyAakls gadedsshabh Eopsekerdisiges dagieant ial |y
hori zontally is further nounted rotatably between the struts 67 and 68. An
el ectric not BPr¥E8ons abuishedlaftemehalf upper surface of the main

portion 14 of the housing 12. A guide rail 70 extending
15 substantially horizontally is fixed between the struts 67
and 68, and a slide block 72 is slidably mounted on the
guide rail 70. As will be clearly understood by reference
to FIG. 10 along with FIG. 9, the guide rail 70 has a
rectangular cross sectional shape, and an opening 74 of a
20 rectangular cross sectional shape, through which the
guide rail 70 is inserted, is formed in the slide block
72. A threaded shaft 76 extending substantially
horizontally is further mounted rotatably between the
struts 67 and 68. An electric motor 78 is mounted on the
25 strut 68, and an output shaft of the electric motor 78 is
connected to the threaded shaft 76. A tapped through-hole
80 extending substantially horizontally is formed in the
slide block 72, and the threaded shaft 76 is screwed to
the tapped hole 80. Thus, when the electric motor 78 is
30 rotated in the normal direction, the slide block 72 is
moved forward in a direction indicated by an arrow 82.
When the electric motor 78 is rotated in the reverse
direction, the slide block 72 is moved backward in a
direction indicated by an arrow 84.

35 Referring to FIGS. 9 and 10, a guide rail 86



25 strut 68, and an output shaft of the electric notor 78 is connected to
the threaded shaft 76. A tapped through-hole 80 extending substantially
horizontally is formed in the slide block 72, and the threaded shaft 76 is
screwed to the tapped hole 80. Thus, when the electric notor 78 is 30
rotated in the normal direction, the slLidg block 72 is noved forward in a
direction indicated by an arrow 82. Wen the electric notor 78 is rotated

in the rever%@;te@hurl%gt Is%stalﬂ%ﬁhllg}evekg%aizyl $sheyefleBaskWRhd FRodAt
direction indicated by an arrow 8 Referring to FIGS. 9 and 10, a guide

rail 86 - 20Susfesgdihgtigbstane; allpykvé(?tu aaf| $nj §rf-8pAedo¥R PRECKr ont

surface of 11 gl deubleaksi2.s208 BB UR18RE180UTRLOEke B8i0e FRYN!ed SO as
to be slidable along the guide rail . The cross sectional shape of the

gui de rall 886i-s ﬁhGSCrﬁﬁér$@@t%®a®bz%h@@¢ shapke ppotdessaibl §6i heérehdsing in
width in f?f%@&@g.'%?% eQBndQﬁ”E%ﬁgF pgﬁggggbkvéﬁgpﬁgcéeagﬁ lded ,gr oove 90

havi ng a corresponding cross secti e 1S i n the up-and- down
bl ock 88, an@ﬂﬂmm 1@uBdé@rgamdvdl&@cmsoengagmdlgmth ﬁb&egaudeshmge .86A As 10
clearly shown | rou h- hol e _92 extendin subst ant.i al
vertically |§uﬁo ﬁegroﬁ thQU| %ﬁéﬁlngregpopﬁén§|gagsg|gg% %a& cyl i nder
96 of a pneumshbipe isylfiorthed Hechae ap-234d-dolinx®dock Bhe alndow@ie- hol e 92. A

protrusion 98 protruding rearward is faormed.in a |lo 15. portion of the
up- and- down Fgiedg go %& § &ﬁeﬁqﬂjge%OUth £oEney ﬁp% Str ufon 98. A

pi ston 108 ofcitdag1lypreimt iie exlc.nder, Beehzdugh-9b1st not @I&Q%ndﬁwvard from
the slide block 72, and _extends downvar d t hrough the openjng 100 formed in

t he protru3|éﬂb§§a@FlﬁﬂéYuHeéﬁécﬁdldeﬁ fogaedgan Abe gvdeerdayalfer t han

the openi ng %QOtHéSQTrG%ﬂbh%c%haz'Owﬁf ?@§n8£rt9@ BEShoBnélgatAB €l ectric
motor 106 is fixed in the up-and-d , a rotating shaft 108

ext endi ng sulgytlamdes m@c@@mmswmm%/us;flxed in the through hole 92. A
protrusion 98 protruding rearward is formed in a lower

15 end portion of the up-and-down block 88, and an opening
100 is formed in the protrusion 98. A piston 102 of the
pneumatic cylinder mechanism 94 stretches downward from
the slide block 72, and extends downward through the
opening 100 formed in the protrusion 98 of the up-and-

20 down block 88. A flange 104 larger than the opening 100
is fixed to the lower end of the piston 102. An electric
motor 106 is fixed in the up-and-down block 88, and a
rotating shaft 108 extending substantially vertically is
connected to the output shaft of the electric motor 106.

25 A mounting member 110 is fixed to the lower end of the
rotating shaft 108 stretched downward from the up-and-
down block 88. The polishing tool 2 shown in FIGS. 1 and
2 is fixed to the lower surface of the mounting member
110. In further detail, the mounting member 110 is in the

30 form of a disk having substantially the same outer
diameter as the outer diameter of the support member 4 of
the polishing tool 2, and has a plurality of (four in the
drawing) through-holes formed at circumferentially spaced
locations. Set screws 114 are screwed into the tapped

35 blind holes 7 formed in the support member 4 of the



connected to the output shaft of the electric notor 106. 25 A nounting
menber 110 is fixed to the |lower end of the rotating shaft 108 stretched
downward fromthe up-and- down bl ock 88. The polishing tool 2 shown in FIGS.
1 and 2 is fixed to the |ower surface of the nounting nmenmber 110. In
further detail, the nounting nenber 110 s Ln the 30 formof a disk having
substantially the sane outer dianeter as the outer dianeter of the support
menber 4 of pbheéshehgshbsy Roeb ZixamHehpslaspltgakbby of t6f ele Lbwelre

dr awi ng) througg-holeg fﬁrned at.circun&erenﬁiall spaced. . |l ocatjons. Set
screws 114 aP8TLBFEWRE TRAEOMPREBTERFgpRE™IETHELAd nbP kRS FHIMEEF#Tedhe

support nenbembédemeh® moZdovRel,i ehieRdihgomednkO1fiicX fbke jpekinki ag tool 2
to the lower _surface_of the nDuntin% nenber 110. In the illustrated
enbodi nent , ﬁ&PéB&@B,léHééﬁhnSP#é8ﬁ§ 1Y6PpEe VéF?antgwaEPeéﬁﬁng l'i quid,

optional Iy puts;ivBhhctbeWVahdeth® Bel8MbaoRHUCEALCRRLRANY Gl doertilye chuck
nmeans 44 |ocated in the carry-in/carry-out zone 46, and drying neans 118

for jetting &Pr ther REFAbIP/ReaTYdoditr Zonewdhd BRE dEWAPGoReadsor Ifaf er W
hel d on the C.‘E'&'fcﬁsﬁﬁﬂg; 44, 0%‘?%%%ra?ﬂ?’t 'ﬂ%ﬁ%&f Yil GRLYdOYhe?ONne 46 are
mali n 0 h

di sposed in the porti e housing 12." The actions of the
pol i shi ng appemaroesndeétwr| wafer #ederdidbed ithesahmeky medhen 4tdhd ocatiedabl e 42

is intermtten r e r en._the m,co ctar fer . hs carried
onto the chué %ééng %%&rggéggﬁwgﬁ%Pﬁez@%%rﬁ%lgggn ca ?%*%hfyggﬁ% 46, or
when t hel@enmadndpotraionafldr ofV the tausied aatward from the chuck neans 44

| ocated in the carry-in/carry-out .zone 46, the piston 102 of t neunati c
cyl i nder mechani sm ias‘:ttf'tﬂﬂgla%#ewef PAUIHHR] | Ei‘?ﬁﬁ‘b%t%@ "f)’yffv&)é)dot
chain lines idesth@bellinAsudthady.eSwhen the £hangapi@44di sposed at the front

end of the piston 102 acts on the protruysion 98 of the up-and-down bl ock
88, wher eby t’ﬁ‘éeﬁﬂ‘-l&ﬁ&-n&r}wn reitgdedss ars whieny &pe gemiconductor wafer W

is carried onto the chuck means 44 located in the carry-
15 in/carry-out zone 46, or when the semiconductor wafer W
is carried outward from the chuck means 44 located in the
carry-in/carry-out zone 46, the piston 102 of the
pneumatic cylinder mechanism 94 is contracted to a
position indicated by two-dot chain lines in FIG. 10. As
20 a result, the flange 104 disposed at the front end of the
piston 102 acts on the protrusion 98 of the up-and-down
block 88, whereby the up-and-down block 88 is lifted to
an ascent position indicated by two-dot chain lines in
FIG. 10. When the up-and-down block 88 is brought to the
25 ascent position, the polishing tool 2 of the polishing
apparatus 66 is separated upward from the chuck means 44
located in the carry-in/carry-out zone 46 and the
semiconductor wafer W held thereon. When the chuck means
44 holding the semiconductor wafer W, whose back side has
30 been rough-ground in the rough grinding zone 48 and
precision-ground in the precision grinding zone 50 upon
intermittent rotation of the turntable 42, is located in
the carry-in/carry-out zone 46, the cleaning means 116
jets the cleaning liquid at the back side of the

35 semiconductor wafer W to discharge grinding swarf from



an ascent position indicated by two-dot chain lines in FIG 10. \Wen the
up- and- down bl ock 88 is brought to the 25 ascent position, the polishing
tool 2 of the polishing apparatus 66 is separated upward fromthe chuck
means 44 located in the carry-in/carry-out zone 46 and the sem conductor
wafer Wheld thereon. Wen the chuck nmeans _44 hol ding the sem conduct or

waf er W whose back side has 30 been rough-ground in the rough grinding zone

48 and precittieOBbagkodidel Bft RBepkeaiisbaduetbrdivagezome SBhéRpnthe
intermttent rotation of th% turntahle 42, is located in

tne
carry-in/ car OFYIBE PEABS44 18 AELE 8aki Ay B&nb2E S?F@thtﬁgecleaning i qui d
at the back gief§ cohdube o35 wageic@naddcer, wafer Wto di scharge grinding swarf
from- 22 the back side of the sem conductor wafer W_Then, the drying

means 118 jets air BReRh&addshiqne 12 tafe thes ANSHRIOICEMICIV t 0 dry it .
Then, t hes pi SieenalQ2n0bal NG BREWTRHGE B LIS : ¢ JPGRANLERL tys Sir et ched

to a position indicated by solid lines in By so doing, the flange
104 di sposedodiid Hanesonn &G oﬂOtheB$|§@od010Q,|thgeﬁéﬁagedloﬂommmard from

the protrusiong %%s% tag} R R 340w Pleclt B, s?&b tzh% fp%!l’a”c%d”‘e""”S 6

of the polishin I S presse agalnst
sem conduct odownafagid itwmdenhet iper odam suiming 1918 @E tthe wm»anm&ﬂmmmmlhhmﬂk 88 and

h I 106, haft 108,
ot She gt od RRRC 68, BbhE%y3Rg, hedBS, s B ot hE3po TERR R HEg "
sui t abl e1el adts erwsgiedy aba iMBaANT hes Batkas idleC @ RS isdnipndugtomy be

di sposed in dition to or instead of .the own weight of the up down
bl ook 58 and EHE ™ A PBHETCRE o e TGt S RIRHE OB he

pol i shing neans &nEe1Re tHiRS 3Rt ordddd)Sirdtha ks ks e 108 t h@mf@nduct or
wafer Wby the 20 el astic urging neans. Just when or before or after the

pol i shi ng” me&RFRETofl 10h@neo NG Nh diocd 2 Meunsasy on the up-and-

down block 88. If desired, a suitable elastic urging

15 means, such as a compression spring, may be disposed in
addition to or instead of the own weight of the up-and-
down block 88 and the various constituent elements
mounted thereon, and the polishing means 6 may be pressed
against the back side of the semiconductor wafer W by the

20 elastic urging means. Just when or before or after the
polishing means 6 of the polishing tool 2 is pressed
against the back side of the semiconductor wafer W, the
chuck means 44 is rotated and the motor 106 is energized
to rotate the polishing tool 2. Then, the motor 78

25 repeats normal and reverse rotations, whereby the slide
block 72 is caused to make forward and backward movements
in the directions indicated by arrows 82 and 84. Thus,
the polishing tool 2 is moved forward and backward in the
directions indicated by arrows 82 and 84. In this manner,

30 the back side of the semiconductor wafer W is polished.

According to the inventors’ experience, in

polishing the back side of the semiconductor wafer W by
the polishing tool 2 in the foregoing manner, it is
preferred to rotate the chuck means 44 at a relatively

35 low rotational speed of, preferably 5 to 200 rpm,



agai nst the back side of the sem conductor wafer W the chuck neans 44 is
rotated and the notor 106 is energized to rotate the polishing tool 2.
Then, the notor 78 25 repeats normal and reverse rotations, whereby the
slide block 72 is caused to nmake forward and backward novenents in the
directions indicated by arrows 82 and 84,5Thus, the polishing tool 2 is
noved forward and backward in the directions indicated by arrows 82 and 84.

In this manngh,r+3@uiRe1Hagk %bdgooEpﬁheaﬁ8”¥8€Q€HC£ﬁé ?@&@éhwﬁgsteehlshed
According to_the inventors' gerlence in ol i shi ng si de of the

seni conduct oR R&f &r rwl@yw?% éPhskPhgtienp 28pﬁedh@fﬁop§géﬁﬁgbﬂfﬁnner it

Is preferre r Qt,a ck atLvael 5 W r tional
speed of, prgfgﬁgbﬁb E%thQOQBH gg%EéUﬂérﬁ%lcu glr)lx:b g P8§35b@pn]@%%d

rotate the pdiiregmitagnt obl rozaatloa P&l ahevehyc}m gﬁanat 4ti endl topeed of,
preferably 200040, -008 LML Dt LeM! bhy<R: 018182000, B
(o} an e I rect

direction of rotation ck means on OFIrotatlon
of the poli slsiamg,t dalt adwaytbgebhslysane ibubppdsantiagetoskencar ether.

opposition tq_each _ot.her. n.e orward and b k rd, novenent s
o he ' pol i 3R RESRSEI B2 Ehel REEHRFcenanBarharLY: BaOBPerRE o3 Fhe 62 and
84, the poIi@b&ﬁgh&@@ltEo&am he i&erd&rate@ahediﬁﬂﬁeatﬁd3%yt&h&O seconds at

an anplitude e to or onemhat r. t han he di aneter of the
seni conduct 0% érgﬁ/a? 6ﬂe§§ﬁn§°ﬁ&ggén8ftpﬁ pSPPgEPng tool 2 inposed

on the bagk sledeppbchited RFeCandudt @b Waf 8ecBhids BrehHer alinn 110@et 0 300
g/cnR, 15 especially 180 to 220 g/cn2. As shown in FIG 10, the dianeter of

t he pollshln&qﬁéén§°6q§fSPWQWﬁéﬁléﬁFﬂ&rtG@ﬁHZthﬁaﬁlB@eﬁéérP¢ € sane as the
di ameter of g cBemBIUCkELG CrHL LRogE dey EhALetBe eRbire pol i shing

means 6 acts fully uniformy on the entite of 20 the sem conduct or
waf er W t he podiashdndatioplof? tigposed on the back side of the

semiconductor wafer W is preferably 100 to 300 g/cm?,

15 especially 180 to 220 g/cm’. As shown in FIG. 10, the
diameter of the polishing means 6 of the polishing tool 2
may be nearly the same as the diameter of the
semiconductor wafer W. In order that the entire polishing
means 6 acts fully uniformly on the entire back side of

20 the semiconductor wafer W, the central axis of the
semiconductor wafer W held on the chuck means 44 and the
central axis of the polishing means 6 are preferably
displaced from each other by about a third to a half of
the radius of the polishing means 6 in a substantially

25 horizontal direction (i.e., a direction perpendicular to
the rotation axis of the chuck means 44 and the rotation
axis of the polishing tool 2) and in a direction
perpendicular to the directions of forward and backward
‘movements of the polishing tool 2 indicated by the arrows

30 82 and 84.

When the back side of the semiconductor wafer W is
rough-ground by the rough grinding device 18a and
precision-ground by the precision grinding device 18b, a
so-called saw mark is generated in the back side of the

35 semiconductor wafer W, and so-called processing



sem conductor wafer Wheld on the chuck neans 44 and the ¢
the polishing neans 6 are preferably displaced fromeach o
third to a half of the radius of the polishing neans 6 in

25 horizontal direction (i.e., a direction perpendicular to
axis of the chuck neans 44 and the rotathbgn_ axis of the po

entral axis of
ther by about a
a substantially
the rotation
i shing tool 2)

and in a direction perpendicular Fo Fhe irections of forward and backward
novenents of cii@ﬁ:di@i'o%h'(%Qxcth()%'ro%e's@‘ih%aﬁfigtB)étti!&% 2anOWe cii@afﬁyand 84.
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pol i shing t odH TSI ELSHEG n G RO RS h &1 §HFden

pol i shi ngot ogjubsthawi ANty Al g .nuneral 202, conpri ses
204 and polishing 15 neans 206. The support nenber 204 is a

fornmed froma suitabl@ nethlandick? ashelf (ARRART | Rref eEred Heapred
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present invention. A polishing tool, shown entirely by a

numeral 202, comprises a support member 204 and polishing

15 means 206. The support member 204 is advantageously

formed from a suitable metal such as aluminum,

is disc-

shaped, and has a flat circular support surface, namely,

a lower surface. As shown in FIG. 11, a plurality of

(four in the drawings) tapped blind holes 208,

extending

20 downward from an upper surface of the support member 204,

are formed at circumferentially spaced locations in the

support member 204. The polishing means 206 is also disc-

shaped, and the outer diameter of the support member 204

and the outer diameter of the polishing means 206 are

25 substantially the same. The polishing means 206 is bonded

to the lower surface of the support member 204

(i.e., its

flat circular support surface) by a suitable adhesive

such as an epoxy resin adhesive.

It is important for the polishing means

206 to be

30 composed of a massive body formed from at least two types

of fibers selected from natural fibers and synthetic

fibers, and abrasive grains dispersed in the massive body.

Examples of the natural fibers are animal fibe
wool, goat hair, pig hair, horse hair, cattle

35 hair, cat hair, raccoon dog hair, and fox hair

rs such as
hair, dog

, vegetable



20 downward from an upper surface of the support nenber 204, are forned at
circunferentially spaced | ocations in the support nenber 204. The poli shing
nmeans 206 is al so disc- shaped, and the outer dianeter of the support nenber
204 and the outer diameter of the polishing neans 206 are 25 substantially
the sanme. The polishing means 206 is bangded_ to the |ower surface of the
support nenber 204 (i.e., its flat circular support surface) by a suitable

adhesive su@hpassaBueBOXY E%%‘tBnaﬂB@Sh\éﬁ\p |tant:15m|;|.ﬁBQ"atla@E.bfeQrs thenpol i shing
means 206 to be 30 conposed of_a nassive ormed fromat |east two

types of fi 36 §59eEECEed $¥6@P%%§u@§lt$?b%¥%¥%ﬁﬁl%yﬁ%h%¥$car?l%%%%n and

abr asi ve graigihedissPRoIGEch) 16RE FRBSLLS BQQ_Y{ﬁroE&@L@Bbe%l%tarTshe nat ur al
fibers are ani nmal ers such air, pig hair, horse hair,

cattle hair, Rﬁiye§5eﬁaﬁﬁbeé§b ﬁ&ﬁwllﬂaéé ﬁSdogaﬁamrflbﬁésﬂo%eWéﬁﬁ
veget abl eg- 23 ,ghigh ber gﬁ'&sﬁs £48ktan a’f‘ﬂe“ﬁ&?sﬁ‘%‘%&i?? akméabﬁfs such as

asbest os. Exanples o nthetic fibers are ers yet hyl ene
fibers, polypxmmyheﬁ@nglméesflbpaﬁyaQKQrafmb@ﬁsfoamrbeCbH ﬁeﬂ$ orayon

fibers, Kevi aluond 8" 3:30d 0Loe LheLae, TG JIRssials ady deoryeg by

conpressing t Yé ers imtod fass ) bdndl e “of fibers,
and preferab@Vchésoa ﬂene;tgspécDaEDy gl¢01gﬂthmnenmmyxuanﬁI@'0 40 g/ cn
or nore, and.a_ hardness % 30 or nore, esp%ﬁ %y 50 or re. T?o |l ow a 10
density and HGF AR5 Orarin &Fs M&fd £SPEELANLYi 7 °rd§EFEhse PR tRE @

pol i shi ngpef idetisangy anad tdrt aldwolathadiindss tadald s tual idy. The anount
of the abrasive grains dispersed in the nmassive body |s preferably 0 05 to
1,00 g/, BSGEAASECdPatP (OA6 XG5, RS GARRCYTRE SR O T AT L

di spersed |ntgmﬁpgg§§mﬁ%gpq@ﬁl thenselves be substantlally t he same as
the abrasive grains in the pollshlng means 6 shown in FIGS. 1 and 2. To
di sperse the The amount of the abrasive grains dispersed in the

massive body is preferably 0.05 to 1.00 g/cm’,

15 particularly 0.20 to 0.70 g/cm’. The abrasive grains
dispersed in the massive body may themselves be
substantially the same as the abrasive grains in the
polishing means 6 shown in FIGS. 1 and 2. To disperse the
abrasive grains appropriately in the massive body, it is

20 permissible, for example, to incorporate the abrasive
grains into a suitable liquid, and then impregnate the
massive body with the liquid, or to incorporate the
abrasive grains, as desired, into the fibers as a
material for the massive body during the manufacturing

25 process of the massive body. After the abrasive grains
are appropriately dispersed in the massive body, the
massive body is impregnated with a suitable liquid
adhesive, for example, a phenolic resin adhesive or an
epoxy resin adhesive, so that the abrasive grains can be

30 bound into the massive body by such an adhesive.

As will be clearly understood by reference to FIG.
12, the massive body of the polishing means 206 is
composed of a first felt 210 and a plurality of second
felts 212 in the embodiment shown in FIGS. 11 and 12. The

35 first felt 210 is formed from first fibers, while the



abrasive grains appropriately in the massive body, it is 20 perm ssible,
I ncorporate the abrasive grains into a suitable liquid, and
ate the massive body with the liquid, or to incorporate the

exanple, to
t hen i npregn

for

abrasive grains, as desired, into the fibers as a material for the nmassive

body during

t he manufacturing 25 processpqgf -t he massive body. After the

abrasive grains are appropriately dispersed in the nassive body, the

nmassi ve body siesondprfegfated Wst foamedi fabhesktgudd f iddhesidiefefrentexanpl e,
in adhesi ve or epo res n adh o.that the abrasive
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second felts 212 can be fastened to the voids 214 of the
first felt 210. 1Instead, the second felts 212 may be
fastened to the voids 214 of the first felt 210 by use of

I

a suitable adhesive. The first felt 210 can be formed
from wool, and the second felts 212 can be formed from
goat hair. Alternatively, the first felt 210 can be
formed from goat hair, and the second felts 212 can be
formed from wool.

FIGS. 13 to 15 show modified modes of combination
of the first felt 210 and the second felt 212 forming the
massive body. In the polishing means 206 of the polishing
tool 202 shown in FIG. 13, the first felt 210 is disc-
shaped, and the second felt 212 is shaped like a doughnut
surrounding the first felt 210. In the polishing means
206 of the polishing tool 202 shown in FIG. 14, the first
felts 210 and the second felts 212 are arranged
alternately concentrically, the first felts 210 include
two portions, i.e., a central cylindrical portion and an
intermediate doughnut-shaped portion, and the second
felts 212 include an intermediate doughnut-shaped portion
and an outer doughnut-shaped portion. In the polishing

means 206 of the polishing tool 202 shown in FIG. 15, the

t tznleo by use of



fromwool, and the second felts 212 can be fornmed from goat hair.
Alternatively, the first felt 210 can be 20 forned fromgoat hair, and the
second felts 212 can be formed fromwol. FIGS. 13 to 15 show nodified
nodes of conmbination of the first felt 210 and the second felt 212 form ng
the massive body. In the polishing neans-2Q06 of the polishing 25 tool 202
showmn in FIG 13, the first felt 210 is disc- shaped, and the second felt

212 is shapediddee @ 1d@UeNMUti ncAWdOWIH R grfad tHshSpeeordi®ns!,n the
pol i shing neans, . 206 of thedFO|IShln t ool 202 shown in FIL.G 14, the first
felts 210 andide Fofeooana £elts i@ dncdigied s3e faddaddvelgytending

concentri cal linddie ddrStorfeldriy 240 R UGnd 1w RYJAHiQRs, i.e., a central
cylindrical portion and an internediate doughnut-sggged portion, and the

second felts 212 iFEFudkd ashows crpehelr ccRAHRAL HaePPFER B and an
ter doughnuts.sh i on. ; i shi. 6 -
outer doug n;{{oﬁz.og)%?%tqq{éﬂe%‘ 1&1 rhlcg%%glc{esgl}r{q} 3h AR 416 i9fvdi8 on.

polishing to - shown in F irst felts 210 include six
segnent - shaped georitsihaimsy toghli 132 rehayacdmd I .t L6215 iadcdademposadadifal |y
extending i ti uf er ul_ar rti FI 1

anot her enboaalmrsrse%{rﬁd%%;t é“oeg‘éiﬂe?f;ﬂ%% a%m{ g)ﬁlaic%glnlsr}gr tﬁ‘%toaencf grpsa‘cccgpgfaggég\%\é?h t he
present i nvemdandrer 380 4paldysibengtieodanddZsshthen supddrx® nimbexr @050 igonposed

of a support_nenber. 304 and pol. j shi means 306, The su t nber 304
may be the sahf é’soejtlt?}%pnﬁcﬁ r#e esrr}goﬂf? i PG p]tl;lli iasr}ﬂoﬁg't OEF;EZOZ shown
in FIGS 101 aulilshinenddhdddishi denpimass OG giosebady anmssi ve body

and abrasive grains dispersed in the nassive body, is djsc-, shaped, and is
bonded to a fARRAEVCHLFIPHOTRERRY dde th% I‘i‘atfv%’rveslﬁqdé’c'e ot ¥ support

menber 304 Vighdped) A 6 s ashiesdy eeo Ther Tl Sé M body fifpddie: pald sdidlg means
306 is 15 constituted froma felt 310 formed fromfirst fibers, and _a
plurality of 94 HOVeIurfH e 0F ckhRPYRRAH s dtefRpr 304 via a suitable

adhesive. The massive body of the polishing means 306 is

15 constituted from a felt 310 formed from first fibers, and
a plurality of fiber bundles 312 formed from second
fibers different from the first fibers. The first fibers
forming the felt 310 may be wool or goat hair. The second
fibers constituting the fiber bundle 312 may be animal

20  hair other than wool and goat hair, for example, pig hair,
horse hair, cattle hair, dog hair, cat hair, raccoon dog
hair, or fox hair. The fiber bundle 312 can be formed by
tying many fibers in a bundle, and compressing the
resulting bundle by a required compressive force. 1In the

25 embodiment illustrated in FIG. 16, the felt 310 is
circular as a whole, and a plurality of voids 314
piercing through the felt 310 in its thickness direction
are formed at suitable intervals in the felt 310. The
cross sectional shape of each of the voids 314 is a

30 circle of a relatively small diameter. The plurality of
fiber bundles 312 each take a cylindrical shape of a
relatively small diameter, and are fitted into the voids
314 formed in the felt 310. In the lower surface of the
polishing means 306, the fiber bundles 312 are arranged

35 dispersedly in the felt 310. The fiber bundles 312 are



fibers different fromthe first fibers. The first fibers formng the felt
310 may be wool or goat hair. The second fibers constituting the fiber
bundl e 312 may be animal 20 hair other than wool and goat hair, for exanple,
pig hair, horse hair, cattle hair, dog hair, cat hair, raccoon dog hair,
or fox hair. The fiber bundle 312 can be,formed by tying many fibers in a
bundl e, and conpressing the resulting bundle by a required conpressive
force. In th@aseén@&begl@ﬁ@tvbmysuét@ﬁ meFké“at1§1otB £8hihg3¢8ris-
circular as a whole, and a plural |t¥ of voids 314 plerC|n ﬁrough the felt
310 inits tﬁﬂékﬁésénéPrébﬁlﬁﬂldaré ﬁorﬁédVa@ ausuabpklent h@éPgern the felt
310. The cross se on C i 30 circle of a
relatively small d?gﬁetgp §$%2% %&%E?IE§B% fié%?qau éle§&3%2 each take a
cylindrical Qhép@hbngatocbl@@nséryCSﬂdlLndaaﬂeréancanﬁlahethetpéasento t he
voids 314 f t he, felt e r f hi ng
nmeans 30? %éggﬂﬁkgnbu%l eAleZ{%%la etn%érir]a4nd%\é§gc§'§rg|£€g%€dl ypl n t%éfelt
310. The f|beompuaddesf3&25apport2ﬁembestenedahd pbélshmdg Bédnef 40he felt
310 by being Rorce- fi ?ﬁ hge VoI g% or ? sui_t abl e _adhesi ve.
FIG 17 showd St FEPPRA tﬂ% Ehbodr nBiY ? ﬁoFP?ﬁuﬁa B6I SBBRSEFucted in
accor dance mméhbéhezpnesﬁntheSpbmygningntoélpobesbhagntQﬁlF4Q2 shewn in FIG
17 is al so gposed of a support nenber 404 and polishing neans, 406. The
suppor t msrrb@rP 464 - neifH PSRN MRAMH A QipRPRPOFRMRE 2082 R YRe

pol i shi ng t 0Bbdg08ngha¥RativEl FPaihd d2BPetdedThE PAEI MALBY vERBBEY406,
conposed of a massive 10 hody and abrasive grains dispersed in the massive

body, is di$6- gh&ﬁeahaaﬁérl§n§oh6e80999§ EPaf ElREUFAF CY¥dPBoFUPPOLEf ace or

| ower SUVfaC@u?%a&Eeo§U@BQEE BRrREeEe484 ¥ha §UP§BEEaREﬁb%qhQ%MV%laTBe
massi ve body of the polishing neans 406 is froma single felt 410,

whi ch itsel f sustpbleopdbasivem ol xpaseive bedy caftthewpreypeBing fibers.
means 406 is formed from a single felt 410, which itself

15 1is formed from a mixture of at least two types of fibers.
For example, wool and goat hair may be mixed in suitable
'proportions to form the felt 410.

The preferred embodiments of the present invention

have been described in detail with reference to the

20 accompanying drawings. However, it is to be understood
that the present invention is not restricted to these
embodiments, but various changes and modifications may be
made without departing from the spirit and scope of the

invention.



For exanpl e, wool and goat hair may be m xed in suitable proportions to
formthe felt 410. The preferred enbodi nents of the present invention have
been described in detail with reference to the 20 acconpanyi ng draw ngs.
However, it is to be understood that the present invention is not
restricted to these enbodinents, but yar}pq$ changes and nodificati ons may
be nmade w thout departing fromthe spirit” and scope of the invention. - 29
- What we cl g4 Sje L1 4R dshing tool conprising: a support nmenber; and 5
pol i shi ng neanrs—ti+xed—to—the—support nmenber, and wherein the polishing
means i s conposed of felt having a density of 0.20 g/cml or nore and a
har dness of or r . b 'AY, k tspersed in the felt. 10 2.
The polishingpioolngfs%}é?ﬁggg &ﬁé%eﬁﬂﬂéﬁgggggéity of the felt is 0.40
g/cm or nore. 3. Taesppposhi mgmbeol ahdclaim 1, wherein the hardness 15 of
the felt i.s 50 or . The polishin ol.of _claiml rei he
polishingsneans coggé?%gﬁb?gSm?gni.gbxa?cﬁg %?etﬁgpsag#agﬁéggﬁfa?ﬁg. 20 5.
The pol i shi ngwliedéimf claim4, wherein the polishing neans contains 0.20 to
0.70 g/cm of the agrasi e grains. 25 6. The oIishing &oo of. claiml1,
wherein the felt i HOFURRLABEIPCBEaRRanS0BOTBYSGEI Ght 6F wBBVLng, SThe
pol i shing toodedi€y abi d. 20y &hN oF RRIreSRindd a HaridesOfoft B R infdHe)g
means i ncludes both of a course 30 surface and a wal e surface of the felt.
and abrasive grains dispersed in the felt.

10
2. The polishing tool of claim 1, wherein the density

of the felt is 0.40 g/cm’ or more.

3. The polishing tool of claim 1, wherein the hardness
15 of the felt is 50 or more.

4, The polishing tool of claim 1, wherein the
polishing means contains 0.05 to 1.00 g/cm’ of the

abrasive grains.

20
5. The polishing tool of claim 4, wherein the
polishing means contains 0.20 to 0.70 g/cm’ of the
abrasive grains.

25 6. The polishing tool of claim 1, wherein the felt

includes not less than 90% by weight of wool.
7. The polishing tool of claim 1, wherein a polishing
surface of the polishing means includes both of a course

30 surface and a wale surface of the felt.

8. The polishing tool of claim 1, wherein the abrasive

grains have particle diameters of 0.01 to 100 pm.

35 9. The polishing tool of claim 1, wherein the abrasive



8. The polishing tool of claim1, wherein the abrasive grains have particle
dianeters of 0.01 to 100 m 35 9. The polishing tool of claim1l1, wherein the
abrasive - 30 grains include one or nore of silica, alumna, forsterite,
steatite, nmullite, cubic boron nitride, dianond, silicon nitride, silicon
carbi de, boron carbide, barium carbonate,;n cal ci umcarbonate, iron oxide,
magnesi um oxi de, zirconium 5 oxide, cerium oxide, chrom um oxide, tin

oxide, and tigiidgMixdi1dRie Yhe Ble M¥td Y R4 1tierl, f1umdid) lsomhassive t he
support menber has a circul ar support surface, .and the polishing 10 neans

is in a form5eatidieok Bode® 1 SHHE QAR i trd@Soordiangiche S1hkcom

pol i shing netyad-;GRIMPIdiSiiGn 'Y, HAIKRIBEE RND B S0k BRtbdihte,
polishing 15 neans; and pressing the polishing neans agai nst a surface of
t he wor kpi ece€alsiyam mRnbanate and Ahax@ide t MAgRAS 9 MK N sz 1ECHYL r uct ed

by di spergi ng,, ;a9 asd NS4 N havi densj t 0. g/cm or 20
more and g hg)rxdl;l%rs’s%oe%&%?"gﬂ géﬁ?n%’e.él%2®l$ﬁ% Jg%]qfes'hﬁ{r};ﬂ nge}%ﬁ%%' O%Q%I aim 11,
wherei n the tidrdkpiwcexidden sen conductor wafer, and the surface to be
polished is a ground back side. 25 13. The polishing nethod of claim11,
wherein the density of the felt is 0.40 g/cm or nore. 14. The polishing
met hod of claion 11, Théepelbshbrg BOobasfinessimfl} hehéeetini shBOsappopte. 15.

The polishin thod of claim 11, wherein the ol i shi neans, cont ai ns 0. 05
to 100 of critSRPEha% i Sy i HEPo: supface, “and the polishing

10 means is in a form of a disk bonded to the circular

support surface.

11. A polishing method comprising:
rotating a workpiece and also rotating polishing
15 means; and
pressing the polishing means against a surface of
the workpiece to be polished, and wherein
the polishing means is constructed by dispersing
abrasive grains in felt having a density of 0.20 g/cm’ or

20 more and a hardness of 30 or more.

12. The polishing method of claim 11, wherein the
workpiece is a semiconductor wafer, and the surface to be
polished is a ground back side.

25
13. The polishing method of claim 11, wherein the

density of the felt is 0.40 g/cm’ or more.

14. The polishing method of claim 11, wherein the

30 hardness of the felt is 50 or more.

15. The polishing method of claim 11, wherein the
polishing means contains 0.05 to 1.00 g/cm’ of the
abrasive grains.

35



16. The polishing nethod of claim15, wherein the polishing neans contains
0.20 to 0.70 g/cm of the abrasive grains. 5 17. The polishing nethod of
claim1l, wherein the felt includes not |ess than 90% by wei ght of wool.

18. The polishing nmethod of claim1l, wherein a polishing surface of the
pol i shing nmeans includes both of 10 a ¢ se surface and a wal e surface of
the felt. 19. The polishing nmethod of claim 11, wherein the abrasive grains

have particleldianersésgeilQhQﬁgtﬁe%Qdeat c1aiR01s5Thagneekkishithg met hod of
claim 11, wherein the abrasive grains include one or noye of S|I|ca

al um na, forRPEFFRENT JERARF t GONRAFIF t @; 2 € ubP cO bb? 0F/ ?ﬂ‘{ afd&he di anond,
silicon nitrigeragiddCcohatRgbi de, boron carbide, barium carbonate, cal ci um
carbonate, iron oxide, 20 rmagnesi um oxi de, zirconium oxi de, cerium oxi de,
chromum oxide, tin oxide, and titanium oxide. 21. The polishing nmethod of

claimll, saheggin thge %%;Bh$ﬁ§ ﬁ@@h‘bﬁ ofokhs E&n”ﬁl”e 2r@h %ﬁ%atf%‘it' N

opposite 25 di rections ol1'shi ng nméthod of a|n1 wherein a
rot ati onal spendl@de$hEOMlepsethanSBG%tbyzﬁélgph]oénwoal.rotatlonal speed
of the polishing nmeans is 2,000 to 30 20,000 rpm 23. The polishing nethod
of claim22, wherein the rotational speed of the workpiece is 10 to 30 rpm
and the rotailgonal Thpepdlathting m@kh@ﬂib@'ﬁ&aﬁm ua,5ma@&eum a35 8,000 rpm

- 32 24. Th l i shi hod wh in_th hj
or essed agai rRELEHE WBr BT ERRCabE athar BRLTHDL PGy BESDF 106 EB°S0Bo0PCRE. 5

25. The a®l!sai@@uﬁeéhgdrpacélaha134wameeéﬂrﬁa&aeofpehbshemﬁ means is
pressed agai nst the workpiece at a
19. The polishing method of claim 11, wherein the

abrasive grains have particle diameters of 0.01 to 100 pm.

15 20. The polishing method of claim 11, wherein the
abrasive grains include one or more of silica, alumina,
forsterite, steatite, mullite, cubic boron nitride,
diamond, silicon nitride, silicon carbide, boron carbide,
barium carbonate, calcium carbonate, iron oxide,

20 magnesium oxide, zirconium oxide, cerium oxide, chromium

oxide, tin oxide, and titanium oxide.

21. The polishing method of claim 11, wherein the
workpiece and the polishing means are rotated in opposite

25 directions.

22.. The polishing method of claim 21, wherein a
rotational speed of the workpiece is 5 to 200 rpm, and a
rotational speed of the polishing means is 2,000 to

30 20,000 rpm.

23. The polishing method of claim 22, wherein the

rotational speed of the workpiece is 10 to 30 rpm, and

the rotational speed of the polishing means is 5,000 to
35 8,000 rpm.



pressing force of 180 to 220 g/cnR. 10 26. The polishing nmethod of claim 11,
wherein the workpiece is a nearly disc-shaped sem conductor wafer, the
polishing nmeans is disc-shaped, an outer dianeter of the sem conductor
waf er and an outer dianeter of the polishing neans are nearly identical,
and a central axis 15 of the seniconducgogzmgfer and a central axis of the
pol i shing neans are positioned so as to be“displaced from each other by a
third to a half of a radius of the sem conductor wafer. 20 27. The
pol i shing method of claim 26, wherein the polishing neans is noved back and
forth relative4to tl’i‘éle Wlld.}sihelm@ methodi odctdlenmedrlpendiendiar the a rotati on

axis of the ns and endicul.ar t a direct.i o i,n _which a
central axis §P&%§ nlcoﬁau&PoP ﬁ5$ ? 8%818555 gnyra% éfl% ot fhe
pol i shi ng nreamease.ncjl gplraeecdff 10 teasbooyliem?. 28. The pol i shing net hod of

claim 27, erein the polishing nmeans is noved back and forth at such a
speed 30 as to be reciprocated once in 30 to 60 seconds at an anplitude

equal to or sosewhatrHeAR@Ar SHidly ametEicy Aair ey semeLaticiis wafer. 35
polishing means is pressed against the workpiece at a

pressing force of 180 to 220 g/cm’.

10 26. The polishing method of claim 11, wherein the
workpiece is a nearly disc-shaped semiconductor wafer,
the polishing means is disc-shaped, an outer diameter of
the semiconductor wafer and an outer diameter of the
polishing means are nearly identical, and a central axis

15 of the semiconductor wafer and a central axis of the
polishing means are positioned so as to be displaced from
each other by a third to a half of a radius of the

semiconductor wafer.

20 27. The polishing method of claim 26, wherein the
polishing means is moved back and forth relative to the
workpiece in a direction perpendicular to a rotation axis
of the polishing means and perpendicular to a direction
in which a central axis of the semiconductor wafer and a

25 central axis of the polishing means are displaced from

each other.

28. The polishing method of claim 27, wherein the

polishing means is moved back and forth at such a speed
30 as to be reciprocated once in 30 to 60 seconds at an

amplitude equal to or somewhat larger than a diameter of

the semiconductor wafer.
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