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- SPECI FI CATI ON POLI SHI NG PAD AND METHOD OF PRODUCI NG
SAME 5 Technical Field This invention relates to a
polishing pad for polishing the surface of a target
obj ect requiring a high degree of flatness and
snoot hness such as a sem conductor wafer and a
sem conduct or device wafer, as well as to a nethod of
produci ng such a polishing pad. Mre particularly,
this invention relates to 10 a polishing pad suitable

for a polishing procarEbtWFLOPIORN ng technol ogy of
judging the tinme of finishing a polishing process and

B;c ESFED‘S%gPﬁ%\M Ige I nven%\@;ﬁﬁ@ p%-l ngg‘[gpmg% El“ face =

of such a target object requiring a high degree of
Tethaicad Fseldnd snoot hness is polished by rotating a
Iapp'i‘gg plate with a polishing pad pasted on its

sur f a8 IWEREPY irAlgtefola & Rphighisk madyfor polibksinguhe aazuefacefof a

[ d ess| the surface of the
tafelt SR LI A BAURLES SEMER B i Ryets sk a0 o
semmﬂldfuetorsmﬂar angl W@Qﬁ@oﬂ&iﬁké&d@ﬁ@&ﬁe@%@wﬁﬂ Ay a2fethod -
di spersing .abradi ng particles for nechanically

of BEeducins @u‘flhé poliphingerask More particylbarlyo bhisduvemdomneelates to

eous_sol ution containin
2 Ylldineoad AitEle RA°E boRThPE Brotdistin g ReiPoRh bfthology of
juddiegithal tlmapﬁﬂirﬁslﬁhgt‘d‘l poligiehb Vorob@adrd g thbiHddl ¥producing

urf e of the target object. Such a chem cal may be
sel ect ed, depending on the materi al

corrprl si ng the surface of 25 the target object (or the
"target surface"). If the target surface is silicon
Bagkgrouig] of tire Envamiion, potassiunyhydrpxide, t et ramet hyl

i um h fl Xi de drofluoric acid and fluorides
g%%"éé ?1 sugkace a¥ ge¢h 3 dprertobjest ramgizingha high dagree
of Wlattﬁééiieaﬁ@ C?snf?&)ttﬁﬁéésu@ %S’ﬁiﬁ{eﬁ yropa%rg%eg]aa}pg)rﬁgg L;;Cl%ttce Hlth a

target surface 1s Ine

pohsfhingg;md pasted IOthSimtdrfb@ 30pplyda® poliBlyinkesl 3B yUnethe surface
ti of S|I|ca ceria _and di anond with

of ?ﬁé %ﬂab*%a?%ﬁéﬁe%n BressiRg thgurigee of Gbe-tapestaslyecistpreon.

Ex8spl8€ofdlel iir) 9o BB b & F&iSsuch a purpose include those obtained by
dispersing abrading particles for mechanically polishing the sui'face of the
target object inside water or a water-based aqueous solution containing
glycols or aleohols and further adding thereto a chemical capable of chemically
reacting with the surface of the target object. Such a chemical may be
appropriately selected, depending on the material comprising the surface of
the target object (or the "target surface". If the target surface is silicon
dioxide, for example, potassium hydroxide, tetramethyl ammonium hydroxide,
hydrofluoric acid and fluorides may be used. If the target surface is tungsten,
iron nitride and potassium iodate may be used, and if the target surface is

copper, glycine, quinaldinic acid, hydrogen peroxide and benzotriazol may be

used. Particles of alumina, silica, ceria-and diamend with average diameter in -

the range of 0.001-1pum are used as the polishing particles.
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As for the polishing pad, non-woven cloth pads wth an
uneven surface (formed by the fiber structure of the
surface | ayer) capable of holding or capturing
abradi ng particles on the surface and pads of a foaned
material wth an uneven surface fornmed by air bubble
gaps exposed to the surface may 5 be used. During the
pol i shing, the abrading particles between the surface
of the polishing pad and the surface of the target

obj eak for ghe R hHg ﬁ@@tﬂbﬁleﬂo%h clohepadd HA%E P hintN8) surface
pol i shin t%mpad and nbve relative to Phe target object

(faggneds by | ﬁ@en merugbtreoef the shefapellagén) rrgippbl:h ofihobking or

copfEie APr SR R <Ch ¢A Ve i HREEPt gosred mpgerial

withReMitdves shof:ae Wxﬁéa‘igy af- Blbls %ﬁf)@@ &edthent aLH8ke may
obj ect are nmechanically renmoved such }? hat the target

begyfetadring Hes pg]hﬁungﬂhesahmdm partdes betsearhthe surface of

s oI| n a repr ntative
th§ BT o %W??a & ofthe BreeboBet Trig grcantipgd on
thé GJuiFtdeg ¢f fhe bbhé}ﬁﬁgrpdﬂ BhAWnstd Lﬂ'@!&"ﬂfv% ﬁbntli?e target object by
sem conduct or waf er 5 by neans of the multi-Ila

follgwinggheappiien 6 yhe Pﬂh&hi\eg @adv 8;nqettéemhlemlcalay.eﬁhe pollshmg

08 SR, LRGP PLkeroDe oL PR, SR e st
geﬁame@fonnmeegurﬁee ofthehagsed deéJteJ@%eéﬂaxﬁ@alIyﬂféﬁo@a%ch
as insulating and netallic nenbranes and forning very

thatrahe taneet eerfped énpelished.ti -Thigeis wifeirad toass éhaschemical |

m%tapu&l fRLSAL Wi dths and pitching by 20 etching. If
uneveénness on the surface after the

fil mboamregreReneRBie B! &F doRBcOiAERNY RVAGLSPafer is
steps are fornmed on the nmenbrane due to this

Progusednineiosming @ ki layen swising @p@ctpgﬁ Qntaosmmged@ﬁor wafer

by%ggfsférr%%tt heaaty lgﬁ?lé\émﬁll[l %el %JG%H‘ %@' gg\r/tﬁgcg %ft @% nesuité layer

witingnstiastiid @ GdirRIdAY N8nRrORLSSL ThinFAlA dret¥ivg ttB€nology
af.orenent i oned 25 chem cal nechanical polishing is

to pilg R wembranes Besle o matesialy wbxq}’em gentninghardness such
ALl dyct
ool AglEe o TR RS eSSBS, i, g

IS require

comlpillekmdSﬁuEtird’a}tdﬂlvﬂrﬁg%ﬁtéﬂiﬁtwi&H Qhﬂéﬁehﬁ RHBEL DA QT BREhing by
ped at the precise nonent at which the

et(‘ﬂﬁ &ﬁélsetﬁé IhBopEnNeRs nddgesirtasepaiteys the film-forming process
and after the etching process, steps are formed on the membrane due to this
unevenness, and since these steps tend to cause short circuits among the
wires, a high level of flatness and smoothness is required on the surface after
the film-forming and etching processes. This is why the aforementioned
chemical mechanical polishing is practiced.

Besides, each of the membranes in the multi-layer wiring structure of
a semiconductor device wafer is required to be poiished to a specified
thickness and this means that the polishing process must be stopped at the
precise moment at which the membrane being poiished comes to be of a

specified thickness.
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30 specified thickness. 2 For this reason, a polishing
technol ogy that judges the tinme to stop the polishing
(or the time at which the nmenbrane bei ng polished
becones of a specified thickness) is enployed for the
pol i shing of a target object such as a sem conductor
waf er and a sem conductor device wafer that requires a
high 5 level of flatness and snobothness on its
surface. According to this polishing technology, as

- disc S
0 el T M e A0SR o
poNehin20@3-ths 6afie aftowhmhaﬂ.’m ﬁlenhblgdnte b(ﬁn@@i@hblhﬁﬁ ?@g@néshdsf a
pol i s ed an

f f b 2
op B GhickBees) it P&ﬂlg PR g }is Gt e Hgehabispt Fech as a
seﬁ%éb?ﬂhc%?%%?'a&ﬂ§%e1§1‘fé;t%éi§#?otr A5 RARA 1AL LGS & high

he nmenbrane bel ng po COIes ave a sp
levehiof Kpess ahd suivmbhnéss dri §s sudfdde.and 10B, a pol i shing

D &R e e o i teohinalomnas o '%ci}eéafé?ﬁ SpatdNo.
53!%575%1 andolrh ::m&g Fa% g'g ND. I?%\Q’E n%,r j‘%natnlagé)luggtent

an adhesi ve apm
Laying-Opse 6. BWT‘BS&HSG nfiee eexaingde, hghﬂ ﬁﬁapghax;mhm nke target

SufRY G L AIBY B BaPricbaoRRdr s reiastad ekt beam is
rec%‘z‘ﬂﬂi bﬁ Ant (ﬁ)ticﬁ? séﬂédcraé}ﬁi n#%‘fecp 9#1 l'g@ﬁéltgtl'&aﬁoa%ntt at which

hr oug nozzl e 35 e sur e of at
th@b}ee@braml’ceﬂmg pghﬂleldo:iodms t8have aspesd tlmdﬁmaa@n and
ed,in th Si nce the chan

o ChS ShoMpdf e f‘% n@flc{B %E)gﬁv%ﬂlpﬁ@rpﬁsgaccgnﬂ%g%tms |

tedhR 19 cRE-iEPHLL %ﬁgm tahﬁpba:i%ﬁge ?8 Rﬁttﬁe ke bPGhich is

polis %hdeV|ce own’ i rovi ded
Paﬁﬁetihi 9011 ng pghi¥d & S®wwicRig dﬂd:lhlrtalﬁs an tadhﬂsﬂvla €2 applied

ver |rect|o and a pti.cal ensor 3 avi ng .a
to it gﬁﬁc RPN fAse 1 shgmical e 9?31 E}%mlamed
abbe. Ais ﬂi@%ﬁﬁl 1@% t Bitgs wtfa@étgﬂhﬂh@dﬁ@etuﬁ? By 196w R,
exanpl e, in aforenmentioned 25 U S Rb
pols,slggg smla'yam dupabedds é:hé’aiueface NG .the p%ﬁ@hﬁl@Spad\ZDI m@@h a

o 55,808 SR ACBRCE AT & ‘oA GUINTONG ok bt RokRAT & p gressed

thetRpeTard rhReed i b Hh%cﬁéﬁeof%ﬂﬂ% asshite & LRERPfn the
reflectivity of light on the target surface needs to be momtored the lapping
plate 31 of ‘the polishing device 30a shown in Fig. 10A is provided with a

“throughhole 36 which penetrates it in the vertical direction and an optical -

sensor 33 having a light-emitting element and a light-receiving element is
disposed below this throughhole 36, as shown, for example, in aforementioned
U.S. patent No. 5,893,796 and Japanese Patent No. 3,326,443. A lid 32 made
of a transparent resin material is affixed to the upper end of this throughhole
36 such that its upper surface is on the same plane as the surface of the
lapping plate 31. As shown in Fig. 11, the polishing pad 20 is provided with a
window 21 at a position corresponding to the throﬁghhole 36 through the
lapping plate 31. With the polishing device 30b shown in Fig. 10B, the optical
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| appi ng plate 31. As shown in Fig. 11, the polishing
pad 20 is provided with a w ndow 21 at a position

corresponding to the throughhol e 36 through the 30

| appi ng plate 31. Wth the polishing device 30b shown

in Fig. 10B, the optical sensor 33 simlarly provided

wth alight-emtting elenment and a |ight-receiving

el enent is disposed inside an indentation with an

opening on the surface of the |apping plate 31, as
sedBewngg a ntk a at

TR TR A i T e i S Tt D R
lighttreepiviyer damentds dispaseat imide anaﬁﬁemtemhoatwitheamp;mmnl on

oo e LB, o Bt S5 i
JapahbshiPAgetaladiBetGpdt MY, dRMsVEddB6a AVGTIEONY 2k %% rfade of a

position corresponding.to the optical sensor
trmqmﬁ@tdrqsm atetiappd ﬂﬁilqsﬂaittetlﬁlopamngi ef thie indentation with

i1 D558 PB g7 PeRecss thorullbes 6 hedoBBgang 81, The
poliehpigeh el 20 %ﬁ%ﬁ@é@wﬁﬂh 4 Qvﬁlangﬂr éﬂ g%los 10516&%&?0n3ﬁ1g to

shown 1 n g@ 11. According to the disclosures
thaPaFléﬁleawem atyaghedtn Bt lapping $lag93] 76 da hie maunm@n

Pat e No. 3,326, 44 nd nese Patent
Sheh % aiied 2t otaitie RS T4 Sp o g mial ALipTeal slot
fof:ﬂ@d) 8o bBab comldtelyl pénét{“ﬁegcl't Qh tBY Q}@rﬁ&ﬁtdﬂ*&%oﬂags 'sﬁown in

attached by inserting the windowinto 15 this’sl
Fign 1d¢ r@rso gisto phe @hscéaaurwmsafomgmpausnat Gl Immau No.

5 §§f§3?’§§ hell;l It %B%‘g%e ?"’gb%é Sﬂmsagﬁgﬁ es X @?};{rﬂrﬂegg %atent

- Lag/irig-Opleh YN SB2 (23- 65’6’% %hé’twmﬂoxﬁrﬂpﬁ ﬁ?ﬁeHQ§e§1fchn£9 sﬁ%ﬁe that

window i nto the slof t hr ough the polishing pad.
worne it the slodtsvsh thasthe pedus etitached pryi ioseding t18i wisdew into
thiy w made of a harder resin material is attached to
the el astic polishing pad made of an unwoven cloth
mat eln athedfwordé qaicchriRbREhR, péd%ec{seexbﬁlﬁe@ LbbR! RIEEre the
in hardness between the pol i'shing pad and the w ndow.
cumbersqrae; precesgesgpf fogmneea alop chesethnoughh a:ﬁodumagaatwm@ow

| th%‘g‘g&)ﬁﬁ] %lgg&% chl ur | ﬁi& | On }i‘?% ﬁ%lﬁ gmgelna gIhC?OW into

thé Bt thfwg&whb%hsﬁﬁfgtpéms of t he

There are other problems with the prior art. Since a window made of a
harder resin material is attached to the elastic polishing pad made of an
unwoven cloth material or a foamed material, there is a difference in hardness
between the polishing pad and the window. As a result, a difference appears in
the force acting on the window and the portions of the polishing pad near the
window during a polishing process such that the surface portions of the
polishing pad near the window come to be distorted or cracked. Thus, the force
securing the window becomes weaker and the window may become displaced
or the polishing pad may become destroyed, causing the polishing slurry to
leak to the backside of the polishing pad and to advefsely affect the force with
which the polishing pad sticks to the lapping plate. Since there is the
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pol i shing pad near the wi ndow cone to be distorted or
cracked. Thus, the force securing the w ndow becones
weaker and the wi ndow may becone displaced or the
pol i shing pad may becone destroyed, causing the
polishing slurry to leak to the backside of the
pol i shing pad and to adversely affect the force with
30 which the polishing pad sticks to the | apping
plate. Since there is the aforenentioned difference

_ _ _ ; ar ol e o ndow,
s b ARES SRVl N, SO0 ey ikt
winflog,uhbzeis aleas siffardcabstvesennhy najpdrrdepted besiatideacers

and i EBIEEY SRRCHLUA ok SBACR el houAd ERPEpet PR & i tonds
to Sxided8aicRBNhd v@a\tiﬁe%,o xkﬁﬁ@guﬁ%@ené%d an{aex%)ét st¥abd Eannot
is made of  a

case of an elastic po I'ng pa unwoven
be pobshedevenly thenebsdl material, furthernore, since the

target, .obj ect .bei ol i shed sinks .into the polishing

pad L& 778,96 0se astic paBslige A1adqRrdp P APGH UATAgotnE: &
foa@dd ShHtBG P! RGBS mJrRe Rtk fake RO BOLAAY
.Ocannot be appl i ed Q%Ebﬁéﬁ%dﬂgnﬁﬁ%%%Pg?gfbhgg%B%%%%Qtﬁgks
intguihfeapaishiing lpadt andetndebgest a dargehkoek defoemsuivhaderiog the

poli{ipk $-9ice: BAT FurRRG op b 4MRBIESPabIgnReh ba Hopled shably
and l“'ﬁﬁﬁgﬁ%ﬁau?"ef ﬁ}{é}ﬁhf&&ﬂ (ffq:hfa %Efg%ft %b}éc@ﬁﬂ% 21{6%%%/ V}%égér/urface of

using the.af orenentioned polishing “tec
the targehepiettecamingt bé polishe] ngiformelypol i shing. 15

Di sclosure of -the Invention It is therefar n obj ect

of tnm & ithPERt iaé'_ﬁ ool L ca R %téﬁfyn@&bf;d&e; spHpreof 2
targbt SThidttYsebthiy 10 REIyS BT 468 e0th& - IRntAURC holishing

evenly and snmoothly by using the polishing technology
techgplogtidet ivgleitethe timef for epditignhetgodishiig.shi ng, 20 as

wel | as a method of producing such a polishing pad.

Such a polishing pad enbodying this invention is

DisdiedipetFrthé 9dvastioRel Ng made of a transparent materi al
and_havi ng a polishing surface capable of hol ding or

capttuisi thereloradinngbipetr of thissinyautiontsi pryvideem naishing pad
_capoaﬁolé ISF stably polishing the surfaée of a target object evenly' and smoothly
by using the polishing technology for judging the time for ending the polishing,
as well as a method of producing such a polishing pad.

Such a polishing pad embodying this invention is characterized as
being made of a transparent material and having a polishing surface capable
of holding or capturing abrading particles and causing them to act on the
target surface to be polished dﬁring a polishing process. For this purpose, the
polishing surface has a sufficient average surface roughness Ra for holding or
capturing the abrading particles in the polishing slurry.

The average surface roughness Ra may be selected appropriately,
depending on the size of the abrading particles contained in the polishing
slurry. It may be in a range of equal to or less than —511m for the polishing of

the surface of a semiconductor wafer or a semiconductor device wafer, or more
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target surface to be polished during a polishing

process. For this purpose, the 25 polishing surface

has a sufficient average surface roughness Ra for

hol ding or capturing the abrading particles in the

polishing slurry. The average surface roughness Ra may

be sel ected appropriately, depending on the size of

the abrading particles contained in the polishing

slurry~ It may be in a range of equal to or less than
prefRPBI9TinttAe rRAkd 50100 -%30 the surface of a

sem conduct or wa er or g’senlconductor devi ce wafer,

or r'f'theetrapsramnal;dayl hae wheindanggiof ohfte balpmurfibe This is

h dent ts back
sty Pie, B cBIPSPOICian PAAIOR RecOBeR o homar nanbohene the
trﬂ%ﬁ)@_@@éc LY ﬂn'ﬂﬁfov@& dr:h %E}‘Eeer &Bfas tt[i-@l’(i;%o%? (?,P ﬁ]'t}f‘e transparent

|nprove I'n ‘ot her wor trandpa
ﬂbpﬁanmﬁtlbnpfad lef lochily changad by mMgmchQﬁﬁiﬂdentatmn

Slﬁaeggﬁ?‘gtﬁ% G Rt acoh dk Eaak uEace Hbese dises not
apPeir aAPREH oRRNe %&R ST aE'{Q ethé ‘?H&erftﬁfit)fl%ay . %’?the% at any

I ndent ati on may forne osi'tion on
pogﬁmauetlmwbad«ayuds&um amy z-m:apﬁe sty bhaﬁe sudpas anbhbantric

a a straight line or a as_|lon
cu‘ﬁi 6&8 ’rgt*ﬁtéﬁlecﬂ”t ﬁ%\gmgﬁﬁ %W%ﬁe% ion of the pad

cahmbﬁﬂ@&gﬂﬁhﬁgyes may be provided on the front surface

of the transparent pad for the purpose of nore
uni G@owe;s mappe y:rtmsgded]en ploé fmht Bgrfabemfwe(ivemsﬁahent pad for
ata |shedthat IS

the Pé‘é@"gsg °£&é‘?rﬁ§{mf935h§ Shbiing fha pelks R ALEY e¥ier ihgcpurface
of alnshlglass @bjéfct % &b%h iHadl ﬁ&@t@%xfé@%ﬁaéﬁzﬁﬁt fie %%?facg of he

generated b i shi ng process rooves ma
tramaamnt @Bdr andofaISOI af ta'hsehzsdgapgobom:aﬂnmugltas smd}eyasc alebris

% n as a om1route o& the polishin slyrry.
%‘% er‘?‘cypo Ilnﬁepf‘?cﬁﬁ%p F@n?oﬁé{ﬁsl%alé ra loﬁplral of

latﬁfcgﬁlhﬁ ed @@ﬂoﬁg%’soﬁh Pzpcra%f BIRRoh £aYatiod ‘}oﬂﬁe Ef ﬂgé Bblishing

than 30% for |ight of at |east one wavel eng
slugrY.hi n the range of 350nm 900nm For exanple

B A TR MR SR T LT
preferably equal to or greater than 30% for Light of at least one wavelength _
within the range of 350nm-900nm. For example, transparency may be equal
to or greater than 10% for Héht of wavelength in the range of 370nm-900nm or
in the range of 390nm-900nm. Transparency may be equal to or greater than
30% for light of wavelength in the range of 400nm-900nm or in the range of
450nm-900nm. |

The transparent pad having such transparency may comprise a
non-foamed resin material of polyurethane, polyethylene, polystyrene, vinyl
polychloride or acryl type. A resin material with purity equal to or greater
than 60%, or preferably 90% is used.

The polishing pad according to this invention-may further include an

adhesive layer formed on the back surface of the transparent pad. An adhesive
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in the range of 390nm 900nm Transparency nmay be equal

to or greater than 30%for |ight of wavelength in the

range of 400nm 900nm or in the range of 450nm 900nm

25 The transparent pad havi ng such transparency may

conprise a non-foanmed resin material of polyurethane,

pol yet hyl ene, pol ystyrene, vinyl polychloride or

acryl type. Aresin material with purity equal to or

greater than 60% or preferably 90%is used. -- The
wip®! itBdhdpar 0 g tgys i 0 h

i ncl udedfggn Oa%ghgglllees%l%erabf (%dro %%gn ? ﬁg;%%h}tlgﬁé epoxy,
posre themep eyl or mahmsd anbber typd is Aneéﬂ:hrd:hm/pmﬁ)om th

tra ar to such as ester, et hyl en .
epo@{% 318%1& 41%;&513 ’é‘é’re??mﬂ AN 8 slﬁ%ﬁa@rpguced
byUsedirf0s fird SdHURORGer HMReRE Y tﬁ*ﬁhﬂ%r@ ﬁja@Eesﬁ‘!?Hk)égent on the

i nvention may conprise a back sheet” produced
surfgesriohq tramisparenidissei al@et anpdrfuralw fofrmang raaaeqoade&dheswe

nt on,.t he rface pof .a trans ren
180 YRR HielRe, ool it Br at R o br i bassr
THis dnshacksdt adhesicnedagenhe onadw%umeg &UEE@%@oféfméﬂt?oned
base sheet. This back sheet is attached to the back

transppaen Rad threugh she fant hdesdve layen<Per oranspaxbnt rasegheet
. first hesive | a er e S ren base s
cm&lg %sf;:lé S%S ngg E%ahmg ‘ga Rt &ﬁtﬁrﬁ?& Ilr'] Igﬂ }EB%‘F%'/ u P@P f%lene

'pomtmhhwmpepolyalﬂoﬁ@bxbsta\éfm@ evinyl polychloride or

acri e olishing pad of this invention may be
pro b@ pathealhis h@@tntmnbmawmcpﬁoﬂut@i wilthga dack sheet

ool b@dfa%%&rg o TP B 5t e

sheatbffonon-R@van SRER R fostnes 'ﬂﬁerﬂa@)ﬁ%ﬁ fQﬂnH@ea B&&Hd adhesive
surface of this elastic sheet. Since this elastic

layer gy thehesk sorfare ofthiswlastistthee Jase thinebusgie, sheet does not

r rellmnar f.ormed to tra
U OB Mo Bk I e S Rt A0 o porotrate
it fromi it dront Gur-£2p @6 didIgadkOsiirieee Af Qp@&tioﬂeco‘i%sﬁaaﬁ& to the -
the | appi.ng plate. This_back sheet is attached to

Lidipncthe syyfacgf the kmiénaﬂ)é&f@n@hts b&@dsltaeampt;admd pvatile back
Suhg éé? g\t}lelg F%Oﬁeérxﬁ%trltl(?rge sea%:nés’ﬁ’are g'il \F&W%@%Fh sé@ararf&?swe |
layeo. d$hé Grst adheswe layer or the second adhesive layer is formed so as to
cover the slot partially or completely, a transparent adhesive is to be
employed.

With the polishing pad having an adhesi%re layer forined or a back sheet
attached on the back surface of the transparent pad, the judgment of the time
to end the polishing process may not be made accurately if the transparency is
less than 10%. It is therefore preferable that the transparent pad should have
transparency equal to or greater than 10% or preferably equal to or greater
than 30% for light of at least one wavelength within the range of
350nm-900nm. For example, transparency may be equal to or greater than
10% for light of wavelength in the range of 370nm-900nm or in the range of
390nm-900nm. Transparency may be equal to or greater than 30% for light of
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20 cover the slot partially or conpletely, a
transparent adhesive is to be enployed. Wth the
pol i shing pad havi ng an adhesive |ayer forned or a
back sheet attached on the back surface of the
transparent pad, the judgnment of the time to end the
pol i shing process may not be nmade accurately if the
transparency is 25 less than 10% It is therefore
preferable that the transparent pad shoul d have

waVedISRANANEY r@ﬂ%@bf A0DIRA-9B0REL 6F irf 1 kak gef%%mnm 900nm,
preferably equal to or greater than 30%for [ight of

at [Tdgspolishinapad Déﬂgﬁ hnwrtttnmlst mdnemigby Girstly obtaining the

el ex ransparenc be .equal o ‘

BB S0 Heing DO gionchish “BREGE, oo aeRATR: Aeplana

nobhafog st edfm SrhB8AHP GidnRe Qﬁnélﬂ;ﬂé“ﬁo&]@%ﬁl £1iq3 mixture of a resin
390nm 900nm Transparency may be equal to or greater

mategigl 3Popelzurethgne, ﬁlyevl@denengolwsmemevmgmlmhlonde or

th f 450
el B AR CRbdsplng AEen0f PRgiimes Jhinu-py eping both
suﬁﬂab@d of BRist flanhf ANGRBELCHS aPasbcliRd Pick PO d n%aBliQng both
rface by preparing a planar non-foanmed ne by

S“FaF?ﬁng a nDIdlng bIock with a liquid mxture of a

o e el SEL Al RO AR oyt T ene

pol ystyrene, Vi ny type and a

h ar Mﬂygtlﬁagmbeﬂﬂﬂwﬁﬁﬁdﬁ RERGvENtIe AdoeksEL for%aﬂhf?a slot

both surfaces of this planar nenber to a speéecif
foy pivupdesinathe pRlishing mgdinst 4 windewabat mateheptles elot, or for

iﬁ&ﬁﬁg%hgr‘}nﬂagwtf&eafﬁggn%%vg ng nerits. 10 Firstly, the

inventionreé €s the necessity for providing

a sBoetondlyrsivcevirgoW ho difleroned uﬁmﬂamn@@dnpfheaswfmow the
L at matches the slot, or for inserting the w ndow

ingrRadyithey ate ofSthresiomyis wiifyen oher thel sunface and scratches

ol ROy RSBt A5 P S i roe

sutﬂaee sﬁtﬁeapdlﬁﬁﬂg padaloeBent bbaoms diyRvicaestl HepMhing pad
caused on the surface of the target obj ect. Since the

dogy, ppt becosme (destroyed shiring parplishing moecesecthrepdlistiog tsbarry
do@snlqoﬂllagkf%e I'q’l h@smgce S983 p%%tg b(eﬁcli‘?és"%l destroyed

during a po I'ng process, ng slurry
Thirdly, since the transparent pad is made of a non-foamed material,

the target object does not sink into the polishing pad or cause the polishing
pad to undergo a significant elastic deformation. |

Thus, the surface of the polishing pad can act uniformly on the target

-surface. In summary, the target surface can be polished uniformly by using

the polishing technology for judging the time to end the polishing.

Brief Description of the Drawings

Fig. 1A is a sectional view of a polishing pad according to a first
embodiment of this invention and Figs. 1B, 1C and 1D are each a sectional
view of a lapping plate. -

Figs. 2A and 2B, which may together be referred to as Fig. 2, are each
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does not | eak to the back surface of the polishing

pad. Thirdly, since the transparent pad is nmade of .a

non-foaned nmaterial, 20 the target object does not

si-nk into the polishing pad or cause the polishing

pad to undergo a significant elastic deformation.

Thus, the surface of the polishing pad can act

uniformy on the target surface. In summary, the

target surface can be polished uniformy by using the
a p&dtiosll Riv 6f aermfaa gepad JadSaine 18 sebdtil Eﬂlb%ﬂﬂnéﬁteof the
. polishing. 25 f scription of the Draw ngs Fig.
inygtien.a sectional view of a pol i shing pad according to

f fth ti d Figs. 1B, IC =
ana 1578 L bicdmaR e YD ofte st Pt cocn
a 8&:tfings i ofndpalBshinkighla ﬁ@)ér(h@z%%h§rthﬂﬁ E8bEAIALht! ¢F the

.as Fig. 2, are each a sectional view of a polishing
1HB§E“§bcord|ng to a second enbodi nent of the

d_3B, th
o eFiasa Bngom ShaR P rod SR 1T R8T Y0 B 4 show
exaﬁiplsdﬁmﬁ@eqﬂdn@cﬁﬁfpél df3ht Onderithiibd f&hQTbARRE btk Elli‘ﬁ'ace of

5 |nvent|on Figs. 4A _and 4B, which may together be
a rapgraent pa &@Wd@lﬂ%hl%mnt@@anpl es of the pl anar
shap f =tah (o] on th oSWr
a trg pa5fae§ a;@é% h i gogﬁﬁ;?‘gr PRV ]E gsASLOW

exang1&Bof titei p‘lbnﬁii}éh&p@@f ’ﬂﬁJ %‘i&véﬁf(ﬁ"ﬂ&ﬁaﬁ @h@ifro‘fl*tgsurﬁce of a
show 10 exanples of the planar shape of the grooves

 trqnspegentead ebedng thmlﬁél@@tl@lﬁ a transpar ent pad

errboﬁ-y% ;d b s%ctlﬁk{gf‘%{e%” Hf 2 t%aHG | Sg.? 2 ¢} Lt%g%ﬁ 1¥1h§ Mation

f a ttanSparen ad w't

. shag infFignd agd@@&@&s?sﬂhem inFikl § fortmd PflEdok.Ner eon.

7 1s a gh for showi ng the transparency of the
poI i K} e &agfép for showingthetaaminagencyapfthe. polishing pads of

Test Examples 1 and 2.

Fig. 8 is a graph for showing the transparency of the polishing pads of
Test Examples 3, 4 and 5. |

Fig. 9 is a graph for showing the transparency of the polishing pads
of Test Examples 6, 7 and 8.

Figs. 10A and 10B are sectional views of pollshlng devices adapted to
use a polishing pad embodying this invention.

Fig. 11 is a sectional view of a prior art polishing pad.

Best Mode for carrying out the Invention

Figs. 10A and 10B show polishing devices 30a and 30b, each of which
is adapted to use a polishing pad 10 embodying this invention for polishing
the surface of a target object requiring a high level of smoothness and flatness
such as a semiconductor wafer or a semiconductor device wafer by using a
polishing technology for judging the time to end the pblishing.

Both of these polishing devices 30a and 30b comprise a lapping plate
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Fig. 8 is a graph for show ng the transparency of the

pol i shing pads of Test Exanples 3, 4 and 5. Fig. 9 is

a graph for showi ng the transparency of the polishing

pads of Test Exanples 6, 7 and 8. 20 Figs. 10A and

10B are sectional views of polishing devices adapted

to wuse a polishing pad enbodying this invention. Fig.

11 is a sectional view of a prior art polishing pad.

Best Mbde for carrying out the Invention 25 Figs. 10A
3188t HO B Ao @ hichhi ; o

which is ad;p?25§$%ﬁ%%gﬁ%#%%??ggﬁkgq%ggggg'g%%gﬁg%ﬁgmgm
carmgd omhw'efhtho@ﬁ bfrgetasing Bid kappingplase Bl w chofliractiar gidrrow

[.ect reguir.ing;a high level of .snmoothness and R

R, 3Bk SRR RS e St of Hiopeiotons 234 10 through a
noS£81 350 PESES tieNhFeeef £hallbt lb%'tlébg V@ hP®bly Shhder 34 on it

technol ogy for judging the time to end the” polishing.
andcamsing of tq hetase polthe hdineptibav ot esro80a TFhel sd@illed chemical

C i l.appin | ate 31 the,surface of. whic
e REBLsT Poflrhienun” 16 At adhus TR popromlisagstury 2
chemidal €Batdtiactd dHenbiekily BMtH Sdd et dFahb @Q%e@ ghRlate 31
in the direction of arrow R, supplying polishing

sl ur Ytk the palishing dewiceB0atsbopal insFagn §0pathel Bippimg plytie 31

. ] 3 eSSl e surface of a target aqbject.,.

is GouBRaT pSHo yaRERBalCs, BiaWriigfe RouPirg Bt iR Gtioat

selﬁsmrt:ﬁﬂé_hdkr{r%chi]Qg‘ht@fmi%ﬁh@“élémeﬁh%'rﬁpa%%ﬂt%c&ik}ﬁ{é eRment is
.mechani cal polishing may be carried out by adding to

dispraed belogh ﬂzﬁg taraet rapiect WheeingaheldHat thedolder 34. When the

ycal Lth,the surface,of e target ject \W
thREIRGRE S Mdrt 1% B8 e b Rabit i Hb R of e
tadgeppbiigt W dile Glrget SurMO) AeGnwist ﬁol‘i"s}ﬁﬁ% PHeRRG] & IBen the

that vertically penetrates it and an optical 10
opYeHssnsanshailiergroughhyie 36rand theytaersntfacnaresaligned on a

N - k. Vi | i [ d I he t t

st 30 T BT e S SRTE Sl 5 598 or e

optitaloiegbhod Eraehed Ediggbhoutfa@PiHi8uph 3h€ tBbuRABSRS36 and a
over the surface of the target obj ect W (the target

lids3% padelfs aereaied dighs|is srreigedhyctuslighi ragibing fedement (not
sh&Ph) Sthe %?gi%g{ SG%I%OI‘ ég %‘hxtol?lrfg Qﬁg]lrcgugéﬁ}o}fng@] ttmhlﬁlthg 51%%12 The

surface a i gned ona

changghit thedighitheflbitghty ehitettangeteh@fRBYS btHitorB@Widh Mat the

tingehg) stop the polishing process is judged.

With the polishing device 30b shown in Fig. 10B, an optical sensor 33
having a light-emitting element and a light-receiving element is mounted
inside an indentation which opens to the surface of the lapping plate 31.
During a polishing process, light emitted from the light-emitting element (not
shown) of the optical sensor 33 reache_s the target object W and the reflected
light is received by the light-receiving element (not shown) of the optical
sensor 33 when the optical sensor 33 passes the surface (the target surface) of
the target object W such that the change in the light reflectivity of the target

surface is monitored and the time to end the polishing process is judged.
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optical sensor 33 reaches the target surface through

the throughhole 36 and a |id 32 and its refl ected

light is received by the light-receiving el enent (not

shown) of the optical sensor 33 through the

t hroughhol e 36 and the lid 32. The change in the

l'ight reflectivity of the target surface is nonitored

such that the 20 time to stop the polishing process

is judged. Wth the polishing device 30b shown in Fig.
<Bélhiagm Pafri cal sensor 33 having a light-emtting

el e t and. a light-receiving elenent is nounted

i nsi ddieaplishirapad il8rsbarinc Bigsn04 endH®Bs wstheieg vped with

tHehsold | 9,3 ri.n ol i shing process '
| F%"mﬂﬁe*?ﬁ’ AB B8 Badnd S@glﬁts-qlé’%’fﬁ"ﬁa p Gl o R Usas a
trghsparpndpad Be hapiigabokshingrsusBice gaghes the target

object Wand the reflected light is received by the

i gHts shaser it Hggel hent (ndhis Relishingmadnk) ipaiteehed to the

| ens 33 ses;.t

S R 80 e "t IR e AT BBt e stace
ofg¢he hapiag pldte Adhange in the light reflectivity of the

t ar get urface i s nitored and the tinme to _end the

pol i eﬁ’r"@c@s@ayggj %Hfg?@é.alé@femh& parfaehphidielanpingdate
31P&4deS P ion _Fi OA.ands1 asy.bei ng,- .

us_edgﬁgm!t% Sﬁﬁﬁ%elg% I shi r% ’ 35\??‘%‘&1 ]1218%&&2% gfg%hei asdhseﬁb‘{ﬁnw 19
appdied dlhodet Hhd surfaké gf thé laspiag glarnspaseshowadnltic. 1C, a

¢ havi n%na ﬁﬁl i;Shi ngl?]surf ce lla. 5 As shown in Figs. 1B
TIRPATent pRPSLYR SR g Polurstanntyne, polveshelane gypeespoxy type,
HeBiISEh, h | I n_adhesi ve 37
A S L AT g
adhe$he poBghimgysuracaiibiof thatdanepygrent hadslurdfas iabehtién is

| ' | 31 h f f the lid 32,
adgflith i hblery caphird fia pereddie pRviaclo in she polistpEiseurty and
s m f186 &u@fac . T
to @hlisOVIRIm 1th % 8 BH {tRE Sufack ¢ ghgg?ﬂﬁ%@ OBL(-%E Sy 34 bF;a}Jz)%]igggmor

in Fig. 1C, a transparent a € such as po
thisymerpopa|thepolibkime surfree Ipdx yrépared to haky uhetvease: surface

rubbers may he used. The

t | t d nat I
TR oy 1L B PREEO T abe g sugh ARspiconragaing nartistes in the

polibhing JW@Fdafbe 1feld or captured. The average surface roughness of the
polishing surface 11a can be appropriately selected by way of the size of the
abrading particles in the polishing slurry, ete. and is preferably 5um or less
and more preferably in the range of 1pym-5um when the polishing pad 11 is
used for polishing the surface of a semiconductor wafer or a semiconductor
device wafer.

The transparent pad 11 of this invention may have an indentation 12
as shown in Fig. 1A (and also in Fig. 6) on its back surface 11b. This is for the
purpose of reducing the thickness of this portion of the pad 11 so as to increase
its optical transparency. In other words, the transparency of the pad 11 is
locally increased by way of such an indentation 12. The reason for forming
such an indentation on the back surface 11b, instead of on its front surface, is

so that there will be no step on the front surface of the pad 11. Such an
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adapted to hold or capture the abrading particles in
the polishing slurry and 15 to cause themto act on
the surface of the target object Wto be polished. For
this purpose, the polishing surface Ila is prepared to
have an average surface roughness Ra in an
appropriate range such that the abrading particles in
the polishing slurry can be held or captured. The
average surface roughness of the polishing surface

inflémtation Bemapbedprhed &t ¥n$ ebeeiBehtYoEYn 8drrbdondliteto the
h_g% tP 0 abralgl ng gartl cles in the {JO| i shing slurry,
1620 2RISRkt abPY the baele purfaes 11k thenimdentation 12 may
beP§€ YaHaRet e, r m 5i.m when the. poljshi "
epgdg%r i's SH& ng} f%r&gg??rs ‘?dﬁgﬂ etrgiérnkﬁr(ﬁg%lélgoﬁn@% the padat
desioeil positiionttora dusired deptle). Tamicdntuecionr12 Hayhe@ sBERS in the
hThe ransparent, pad 11 of this_invention may have an
SNERY St QELTHTHCITIES 28 Shwih 1R nFi: (A on  aprdighitsling mlong a
difBtert) ' K48 uf,f : This is,for,the

pur pegs y %gbvtﬁéglllj ?? %’g4$hféc ?%?c‘&%tgggt (S)’?ﬁp ﬁistélag 6P (*Erpspprency

inerhesqsags the sudegationilxisemade ddepeP o Balke the corresponding
I.n other words, the transparency of Fhe

t ranspgrenc
po %nfgﬁfespa‘il&mqncreased by way of such an

i nd j I ch_an.

| ndont oy £ echte o1 U RIRRAM o AR, oP Ui BPing plnie a1,
asfshown sur Ficel C,i sh@ato of Haghtt hemenMédidn hereesISttBe $dttion

the front syrfac f.the pad 11. Such an 11
COFHARSETT R 1o Hehp 2o beeanss ofsthe Boreanpbthe adhesive 37

B&d i i Is faqthe | ]
pEREL Y B SO RORRE IR O Wil pd e R pass
therapcidemt dighh oo rthe tabgpeswface dall {HeordThEtdre tighy ffdm the
tardi gglg% into 1;mhe ad at a desired position to a

FEEPH "%g%{‘h 1S J¢RSOP P atioshof thenpglisghing pgd ddhabaue the
lidtdeoR th - ' ivn_Fi Q.
Oor TR RO ARSI oF PRC HRLLE PR lng B0 P bt
theimate|of lighé sravishissibnhyoumh thistpoktien twitlrepiateeeyd. This can

b i;ncreases as the i.ndentatjon 12 is nade deeper (to
© {45 57 A0 tn i 8 JoHERAon it £% ohpon by heokemilings in Fig. 14.

t hi nagEhowh fin 18 AIRESpY:EaBTad i j
surface of the ?ap’pi ngbpll %lf‘%a'dﬁ’l %P%Sggvgr#é%?}ﬂ?%g |°§7.es 19
forped pheits drentosutiaght Thesngroeaisold dehve ughuhifermly supply
0]?%55' op corre otndi to t t(w)g fli d 32 drops_because of

p o %8 TY Ve thetare acg od$he target object W whlc_h 18 pressed
against the front surface and also to discharge contaminants such as debris
generated during a polishing process. The invention does not impose any
particular limitations regarding their shapes, as long as the grooves 19 are
capable of functioning as efficient flow routes for the polishing slurry supplied
to the surface of the optical pad. They may be arranged radially as shown in

Fig. 5A or in a lattice formation as shown in Fig. 5B. With grooves thus formed

~ on the surface of the transparent pad 11, light is absorbed or scattered by the

polishing slurry which flows therein during a polishing process, and the
transparency becomes reduced where the grooveé 19 are formed. It is

therefore preferable to form the aforementioned indentation 12 on the back
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applied to the surface of the lid 32 on the |apping

pl ate 31 through which pass the incident Iight onto

the target surface and the reflected light fromthe

target surface. For this reason, the portion of the

pol i shing pad 10 above the 15 |id 32 on the surface of

the lapping plate 31 may be made thinner such that

the rate of light transm ssion through this portion

wi Il be inproved. This can be done by forming the
surfade ﬂﬂﬁbppéblﬂe?wﬁﬁresﬂ]ﬁ%o@x)’esbfgi’ﬁ%rfoi'ﬂzgﬁ Sad dholitin B 6ARuch

shown in Fig. 6, the optical pad 11 of this i nventi on
thphtheyirenorarengy charastarisic llsnslpfromd surface. These

roo ve to i forn olishin "
O oo ¥fitee 1o iR ACOUBE L BL T Ll eRUPRS YolifnB 0@l Bihy nye be
madd sdeurately ethedragetatsheyt Reedd QRn so%f RGE p?éfgrz?dlé PhdtOthe
di scharge contam nants such as debris " generated

trapfpereRieP bl showld @V@d@@@swrhecy enrEtth on greaser tlpan 10% or

prb%ggglg Qi;s Itg %{gtggg{ Al l | n%(i/a ; 11 gg 9a£gwglotélggwgvelength

w1thmm0ﬂ1eafamgl 0335&&151!-90(&{& f FometnHpbRS mfa%pafe@m? %a;sbé Bgual
lurry suppl 25 to the surface of the optical pad.

to ‘Pﬁ gleatay than bﬁ’% deiyeht ooy aneigngth inkbemange 0ﬁ37@nn5a0@nm or

h
ngh She b SOoR AR AR RRIRY i hPeob e/l Do
30@(aﬂ)r]]1ghﬂ ofgahivels:lgﬂasm ﬂﬁdr:ﬁf geSETd0RSB0bYm! H€in the range of
45§0| [ §h| ng slurry which flows therein during a

Ihfﬁ process, and the transparency becomss
redu opy 19 arg fornmed. It is
t her‘gﬁor e prpe‘-”rr er aggﬁ ?10 or'R ?‘ﬁcg}l 5¥WQ%WWO%J Comprise
nonrfdaemiedticoin hihiterial be pbl@@lketll%ngu bBEI‘éE&ﬁﬂéﬁ@e gétﬁ-&le, vinyl
as shown in

gwgpp he groqQves 19 are forne

polisBipridengr 2evd Wpanépwgh@gat@m} a@tslernugttisrceq@l 10 or greater
nt 0 the time to en

O A el BBl O AR, FerdEabiaPably 9 petgained

bytusing pameameylal'l Smltbsé hﬁm Q% of HukByPSRIcer ke doddfoamed
pad 11 shoul d have transparency

t he, tra rent
mBetaEﬂéiS i spla Ew bt bﬁrfiqxawtiéwdﬂa@iﬂ@ftbamfpsm@@ rateriplyrthe
ta@e?%t))%%t W abe3A30 & gkéb Ihle (31 gg%&t 10005 a\QJ.'as\é ¢he nd 1thg

hin the range o I exanpl e

paﬂrlﬁrtsﬂnrcmfmyneﬂaylgbﬁicﬁ@lﬂkyi and defte YHeaAlrEiceldd ahe bOBeHiak pad
mavelength n the range of 370nm 900nmor__ I n
E?é OBPrade o rﬁ%rgertr anlréa%ﬁ ehthe rraggesohepialV o an

un%rﬁrlﬁéﬁﬁér.t han
The polishing pad 10 according to this invention may further include

an adhesive layer 13 formed on the back surface 11b of the transparent pad 11,

as shown in Fig. 2A.

This polishing pad 10 is adapted to be attached to the lapping plate 31
of the polishing devices 30a and 30b shown in Figs. 10A and 10B through this
adhesive layer 13. Although not shown in the drawings, a paper sheet for
separation is pasted onto the back surface of this adhesive layer 13 in order to
prevent it from drying. At the time of an actual use, this paper sheet is peeled
off by the user before the polishing pad 10 is pasted onto the surface of the
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10 30% for |ight of wavelength in the range of

400nm 900nm or in the range of 450nm 900nm The

transparent pad 11 having such transparency my

conprise a non-foaned resin material of polyurethane,

pol yet hyl ene, pol ystyrene, vinyl polychloride or

acryl type. Aresin material with purity equal to or
~greater 15 than 60% or preferably 90%is used. Hi gher

transparency can be obtained by using a material wth
lagpihp gidgte 31evel of purity. Since these non-foaned

materials are relatively harder and | ess elastic than

f or et afBesys witld: trapepareaeste Ligh sich agmideester pokyiethiylene,

' i.shi 10, or.cause t he polishing. don
epbfy. Bolsie s> BAPoP AR AINHER e i aelichs BhbvE in Pl 2B,
thepolisieing@laidsit mgyhachrdPidea vigh thé afljrymeRebat 8 iiatalibie 12

t.ar surface of the target object Win an uniform

e .
on ‘?f’éitk surfaceidbi The aéprpaentionad emearend Stmay hlse be formed on
its O, I:@.may further include an adhesive layer 13
formed on the back surface lib of the transparent pad
11, Aasshmlvowmin iFighisg, 2@ p@ishihg Spbl10sbi BeisPRffeAfiohSmay

ad?fte t e attached to the | apping plate 31 of the
COGBFISE iy f‘oegkﬁeééé Pyodueed b3 imming wrfivsh adhgsive laveraiymade

' [ I 13. Alth h
- of KB o iotvs AOAT R Be YAl bl L PRl e 10

andsfuptistrefbrmitg a becohdckdisuivieagedf17 bf & Bdhesdreat |AKEive
in or]gier to, prevent it fromdrying. At the tine of

13
ageRt op thppaskssriagsiof the bare shaestl6i s” peel ed 30 of f by

t he r i.shi i sted onto
the PRRpEhHedd 0 BO AL %o BRSckink g cDREE BlimBl Blate o1
of the polistang davieac 304 antli At shouahiraFigeoll §2 3@ 10B through the

ol.yethyl ene, epo ol yur et hane, acryl or natural
seoginetygaarer [LoAlholeh hokehavR B he diswingnes paper sheet

' forpﬁpizﬁg‘ﬂi&g .i@?gsfla_g %RX tﬁg.ﬂ)&&véﬂg&g\r’]\éﬁt {i‘g-:et %?st adhes%vgclgyer 15

af orenenti oned i ndentation 1 ack sur
and The bible saffaceoftite @oedd gdhesies 1@ r MHYinadrder bepfevehEthem
r.ont surfaci As shown in Fig. 3A

frog firﬁ'éiﬁgngﬂﬁaép 28 s5Fudlise, tharanarcikenign the sutface of the firs
adhesive layer 15 is peeled off by the user and the back sheet 14 is pasted onto
the back surface of the polishing pad 10 through the first adhesive layer 15. At
the time of the actual use, the paper sheet on the back surface of the second
adhesive layer 17 is peeled off by the user and the polishing pad 10 as shown -
in Fig. 8A is pasted onto the surface of the lapping plate 31.

This back sheet 14 is attached to the back surface 11b of the
aforementioned transparent pad 11 through the first adhesive layer 15. The
transparent base sheet 16 comprises a non-foamed resin material of
polyurethane, polyethylene, polystyrene, vinyl polychloride or acryl type. As
shown by broken lines in Fig. 3A, this polishing pad 10 may be provided with
the aforementioned indentation 12 on the back surface 11b of the transparent
pad 11. Although not shown, throughholes penetrating from the front surface
to the back surface may be provided to the back sheet 14 so as to improve the
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conpri se a back sheet 14 pr.oduced by formng a first
adhesi ve layer 15 nmade of a transparent adhesive
agent on the surface of a transparent base sheet 16 10
and further form ng a second adhesive |ayer 17 of a
transparent adhesive agent on the back surface of the
base sheet 16. This polishing pad 10 is adapted to be
attached to the lapping plate 31 of the polishing
devi ces 30a and 30b shown in Figs. 10A and 10B through

trareparawymidhadhesspmding gortiohs dilthB@duBhH@tpshpon i n

theg \g%’#] %P a paper sheet 15 for separation is
past FhOWE FRfker Qolishing ordt K embogyingiibis invention

wHiBH Shat Bo ABGuEDE DAL KnBHIL Al dep o PSRN PSRNy o

17 1I'n to prevent

ﬁrsin adhemze Lﬂabrer,lsléi, ohhthepdpet shdede o atmelawcf QE&tOiG' of a
theflr esive layer_ 15_is peel ed off it e user -
ROl P YR Bt R g}?é’é? d metegaband dermsingoa sheonsaekhesive kver 17

t r he f| sty a he iV
onocgl)eeﬂr}x%}fggﬂr%%la d; P%gla%glc sﬁ ?éj? o SuGe a 8§ Sgaés g &B eﬁioes
nos laaew laghtt trephacthreughagehefudhiplse8as q)raﬂﬂ@ﬁmgf foRdRE to

t ﬁ%peeged offzgy the uyser and the polishing pad 10
peﬁ§r§ A0 ot sSustaceedo ol obatle sufagcaton pheition

4.] t tacghed to
St IR D e
t r5 an’:ﬁrﬁmm@ﬂznsh?@pédt 10 by f)d)zgiteﬂ he ,‘.?E'at“éfél@d he shy ﬁﬂpaﬁgplate 31
ranspa ase shee conprj ses
of {50132 dPEGPh S eoRAP ooy Biset AdAdnd 108 through the
| d
MR LAY DS AL, B 67,
pap@:l sixeit dior mrﬁﬁonﬁ;{oibehwﬁvﬂs dedted bﬂto ﬁHéeﬁ'ont surface of the

enent.i oneg t| on 12 on the back surface 11b
c{}’r?éwterlﬁﬁ% 9 aR ac]g_ surfare pbtiprsesord apbesive layer 17 in
ordeli'rt@ %@Mt%eﬁ?ﬁ%hf &I’%HQ f’ﬁgplt](se gﬁ tacE?%tu%g%}&eaﬁﬁ}ég’roslge t on

t he back surface may "be”provi

thes@uafscetaf thepirevedhdwve layer 469ppeeld vty tieuser and the back
olishing pad 10. Fig

f th
SRR pong g, pa 516 '51%2 ﬁgﬁf&c%gﬁﬁ}@dréﬂﬁkﬁ?ph@a@ A1 ¢hrotigh the
ﬁrétrﬁ/cﬁfgsh%nla yehitghapaye b @B?%ggt r Lo aﬂ%hﬁ%ﬂg elét on the

sheet 14’ obt ained by formng a a er
badgswrfatehef theortosdirflhedvolar ﬂqtded:edsbﬁ ®ly the' us!ei' a@d&he

clot;h or.f teri and formn
polésgggﬁ gag 35 WW%% ?‘aqﬁ {Tsa paste onto the surfacegof the lapping

plate_31.

This back sheet 14' is attached to the back surface 11b of the
aforementioned transparent pad 11 through the first adhesive layer 15. If the
first adhesive layer 15 or the second adhesive layer 17 is formed so as to cover
the slot 18 partially or completely, a transparent adhesive is to be employed.

With the polishing pad 10 having the adhesive layer 13 formed on the
back surface 11b of the transparent pad 11 as shown in Fig. 2 or having the
back sheet 14 or 14' attached as shown in Fig. 3, the judgment of the time to
end the polishing process may not be made accurateiy if the transparency is

less than 10%. It is therefore preferable that the transparent pad 11 should
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on the back surface of this elastic sheet 16'. Since

this elastic sheet 16' does not allow light to pass

t hrough, a throughhole 18 is prelimnarily fornmed to

penetrate it fromits front surface to its back

surface at a position corresponding to the lid 32 on

the surface of the lapping plate 31. 10 This polishing

pad 10 is adapted to be attached to the | apping plate

31 of the polishing devices 30a and 30b shown in

havegrandgbrentd e4QB tdhoe L@@aﬁéﬂ‘%haﬁﬁ@@%%@@?&ﬁfé’rﬂgk@hﬁl to or

: , a

17. As exg(l?oai ned above with reference to FI"a‘é
srpaiserthaned¥rior lighsefart tnast woe wavslangtbs wpddn ddeornge of

. f he. first adhesi 15 -
330RE D00, Bor A8RH, haRenbbhE ARRER \AheL S P o Hpan
1006 far liglet gfrexesléngthei fHeorrbeYdMFOnBE900ni0oath A6 Hitlge of

ése, the paper sheet on the surface of the first
3907ms 8V rmy Apansparency pagbeequnt thgr greatersdanadls fordlight of

o ted-anto the.back surnface o he
wiRiheth 18%he 1ned §r RRRLES0BRRCo IFindgh 2L 1BiSp s
15. At the tinme of the actual use, the paper sheet on

P}hg ,bag\lé igrface_of t he second adhesive |ayer 17 is
<Egedvege Methed>t he user and the 20 polishing pad 10 as

sho ] Lk .| . to the syrf f th ..

appihg o Eng iR F BEELE e e Ey Bt ipipine
the hearispaters yraidaldehdvibg efie pbleshiag onefB 10Me s transparent pad

t.ransparent pad 11 through the first adhesive |ayer

1148 prequceq by greparing @Helanoe npayermed mamberdbys BBingde molding

blm&hvaehhﬁ%geﬁligtaré ﬁf L%%ﬁm%?y?aﬁ otf glé)?}gl}r/{?ﬁéz Seetglg\s’g%l!l@gne,

18 partia or  conpl et'e rans

- polwstipenenpimyedolychibtidet bie o}l Givenanfad HardBauign ﬁgéllfi‘tﬁ and

h a%hesiv .layer 13 forped on the back surface 11b o
AarfRINE fhat FHEhirep abrading dosh swtaces pf ghisoplenan avember to a
theed PR i . QF 1AL LAG .sh in_Fig. .
Spt heej udgn%%g%?fdm&%?%éoﬁho encggf% ﬁgl%b%% ?‘ﬁﬁﬁlﬁgaé‘r‘%%‘s nd
fommyrfante bethdchen actabeidety paftideeatixkedspahesayats 30
less,than 10% It is therefore preferable that_the

t r anSpEGSeht Makerial ek it eqaal tor ansyeeterc phanued%, or
LfRrlvI664at g %.,.Qr bl u tQ.
prgr Ie:at gr t héanS{(l)% g‘%plﬁlhghpp%ﬁicg{()ﬁl 8%31: %oﬁflean\/s\"/gsg netng?% 11.
Exainties of prdyneetbenetype3diesindfammialiaclelsasilene diisocyanate
wih{ %'ﬂ%l 5? %8%%&'%%1%&@9 ligcletatx?rle%re irs%%traenratg g?’z% hexamethylene

diisocyanate with purity 90% or greater. The transpai'ency in a

low-wavelength region can be improved by using a resin of such a high level of

purity. Examples of hardening agent that may be wused include
3,3'-dichlpr0'4,4"diamin0diphenyl methane (such as MOCA (tradename)
produced by Dupont), compound material (complex) of methylene dianiline
and _sodium chloride (such as Caytur,. (tradename) produced by Dupont) and
mixtures of dimethylthio 2,4-toluene diamine and dimethylthio 2,6-toluene
diamine (such as Ethacure 300 (tradename) produced by Ethyl Corporation).
The indentation 12 on the back surface 11b of the transparent pad 11,

as shown in Figs, 1, 2 and 6, may be formed mechanically in a desired shape
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10% for light of wavelength in the range of

370nm 900nm or in the range of 5 390nm 900nm
Transparency may be equal to or greater than 30% for
light of wavelength in the range of 400nm 900nm or in
t he range of 450nm 900nm <Produci ng Met hod> The
pol i shing pad 10 of this invention is produced by
firstly obtaining 10 the transparent pad 11 having
the polishing surface 1la, This transparent pad 11 is

bypr boeree ththynprephsd.ng a pl anar non-f oamed nenber by
fiII' La.mol.ding block with a liquid m xture of
resi 2y the grooyes Jdr mandre fonmad, meshpaivelly on the front

suPﬁEé’%f $HeEnspl:BKE pROY B Ofgﬁ&wéth@% Hethd®e one 2

har deni ng ag har ure,” abrading
bot hTherddwsbreolageli $3 pfaFay., ﬁ&ﬂb&hetba@k LorRpecify %ﬂ the

DR R K FeiorgR SURTRERG B fobobiieHor b aral ager the
ba@]@%ﬁkﬁb§§19fJf 'tﬁ@q:raﬂsﬁaq'gnts gfi%l Phé?ar%g |;'c'ﬁia(;"ine&l above by

with purity equal to or
uspieed bndbby th@¥kei s used for the product i on of the
11. _Exanples of, pol yurethane type_of

r eo RBGREGH Pgae% Idauthown iy Figi S A0S misdyeathbe uspigmw dpife or
th@ Uillce £} ?@e/ﬁdiﬁﬁ lﬁgﬁ{ea%] trgflt frgﬂbe sﬁ.{‘i‘ag%ﬁ} ﬁ?eattlean%pgrent

hexanet | ene I I SOCYya ate puri
bager ehe@rlfi Théorir she faste ad];tesnﬂe aaaydrow mdejmnltﬂack@rm@e to

ed. b f h a_high |evel
forgs ”h%a?qogﬁ Sﬁ‘ﬁlyléﬁ%gghﬁ%g;lfﬂﬁngo%éﬂf cambe ahached to the

e A S b Y e e
ngont) conﬁgunddrﬁterl?Lr(conp23§L g; netPﬁLene
(tra g?ﬁ% %ﬁaagc%%v (l?awro@qutj %gor@;mg the slot
18 iR thY Blolit Quads E&t&%‘é‘clﬁé dé%ﬁ?&%}?ﬂg%%ﬂ%w Bl 16 gnd

2,6-toluene diam ne (suc enane
us:gqgo@{ Yoifd %’ythEtlH;EI tCCapmada‘stn adhesﬁﬂh agenidentthé iftontlsdirfite of

thik ﬁgwglc sﬁe gé 5 ?0 ?léq.]gr%ha%%%g gj?gr)r? ﬂéan&ggééhag%oqu;?ace
to fdﬁnﬁtlﬁe@cbﬁ&j adhaffe 16,HV1 8 kﬂﬁ%‘"ﬂ }f'létsﬁé %H%@ atr:?c)}led to

Sim | arﬁy t he rooves 19 may orme ani ca
f. heyhaelh suffpemilb o the transparent pad 11 by way of the first adhesive

layer 15.

<Test Example 1> .

A molding block was filled with a liquid mixture of 100 parts of
urethane prepolymer (metaxylene diisocyanate with purity 90% or greater)
heated to 80°C and 30 parts of a hardening agent (aforementioned MOCA)
heated to 120°C.. It was kept at 120°C for 10 minutes for a molding process
and then taken out of the molding block. After this planar non'foamed.
member was kept in a thermostatic oven at 100°C for 12 hours, it was cooled
down naturally. After this planar non-foamed member was rapped into a

circular shape of 24 inches in diameter, it was ground to a specified thickness
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of B
16

surface of the transparent pad 11 by a known | at hi ng
nmet hod. The adhesive layer 13 of Fig.. 2 on the back
surface lib of the 5 transparent pad 11 is forned by
spreadi ng an adhesive agent thinly over the back
surface lib of the transparent pad 11 prepared as
expl ai ned above by wusing a knife or the like. The
back sheet 14 as shown in Fig. 3A is produced by using
a knife or the like to spread an adhesi ve agent on
arthbothr tintswiackacseref pdlivhetrianspanerdge HOfh@seouphests Ba of
1to(for the first adhesive layer 15 and on its back
R0 PEREY (BT RR AiTRee)Slae srrRnsdpfoa | syetacing koo of akaowackind
h ; : ck rfage |ib_of '
DG Hordtifg BanfelBl SRR B S S rtlePpfint paa
of thipknessl b Smi wenshthalks obteatd 1Phisds refaeed thhskhe poBBhing pad
dgced gy formng the slot 15 18 fromthe front :
¥LPE Lhe back surface through the el astic sheet
and using a knife or the like to spread an
adhesi ve agent on the front surface of this elastic
<TsheBranple » formthe first adhesive |ayer 15 and on
its gﬁfélsu face to formthe second adhesive | ayer
17. THPEGaUROSpeNt pad Fag ProdaceddRether same Hsapskabove

f :Afmbhs; . f
X 868 8 SUIPRSR B I8V o D60

usa®) Hhafgisbh ol divesblock vexs filléchwatH & daiutd wixtureefa000ts of
rts of reth?ne repol ynrer (et axyl ene dii socyanate
urffHiane Brapolyetn CBp iRt fiisocrsnAn PeEh POTEDEEARGEed to
80par
Pardid 86 Brhabfanh Qe e%g&gt{ @’fgﬁa‘é{]e%rgc?&%g M) he?tgld to

heated to 120C. It was m nutes
128°Goltdivag kepb @ SIL0°@rfdr tibeminwtes foo Ht mofdihh §roaekdian@ then

talber” 35 b e naldite BYE Afer0dus mishan SRadrame tamber was
kefOQhesl tHiPWIsAAIULRSA Yat %@f b @oﬁﬁsar itngr%'s fzc%%['e%d down

menber was rapped into a ci rcular shape

| natyweilys After dihdsrplaarar non-fmsngt membdowas speped iied a circular

both.its surfaces were _poljshed to an

sh helze c%;g%ls X E?]%; 226;1 ag%ﬁéﬁﬁggrgs Fggo%rpcf to a specified thickness and both

* its surfaces were polished to an average surface roughness Ra of 1um (nearly

mirror surface) by means of a surfacing tool of a known kind having abrading
particles of diamond affixed to the surface. A transparent pad of thickness
1.5mm was thus obtained. This is referred to as the polishing pad of Test
Example 2.
<Experiment 1>

Transparency of these transparent pads of Test Examples 1 and 2 was
measured in order to study the effects of the purity of the hardening agent
added to the transparent resin. The measurement was taken by cutting out a
test piece of 30mm x 30mm with thickness 1.5mm from each polishing pad
and by using a spectrophotometer (DR/2010 (tradename) produced by Central
Kagaku Kabushiki Kaisha) under the conditions shown in Table 1. |
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fpm(nearly mrror surface) by neans of a surfacing
tool of a known kind having abrading particles of
di anond affixed to the surface. A transparent pad of
t hi ckness 1. 5mm was thus obtained. This is referred to
as the polishing pad . 5 of Test Exanple 1. <Test
Exanpl e 2> Anot her transparent pad was produced in the
same way as above except that a resin material with a
| ower purity (60%instead of 90% was 10 used. That
Tdide 1a nol ding bl ock was filled with a liquid mxture
C t axyl ene
Regolutionyanate with purity 1889 heated fo 80C and 30

Light-emiding: klemeri nfiggd Halpgémtangnt i| oned MOCA)
sopeated to 120C. It was [kept at 120C flor 10 ninutes

Litht-receihgiegndtocess angiign taken|out of the
nol di ng bl ock. After thi %h%lccﬂﬁé'&e non- ffoanmed nenber was -

R RERT x} hermostat VETT 100 for 12 hours,
%&%ﬁvm%t?%f@ghﬂﬂm natu?gpfl‘?? Oong, I s pl anar

non-f oaned nenber was rapped into a circular shape of

24 Mehesultl & BRR:Shent 1 YRS B5WHNG F%aT %%géifu' 8 curve
~ thickness and bot Its surfaces were polished to an
indigatesgby symbet & Ir mpghsess tRa todndppmegaeyeaf the polistiog pad of

f f faci t f k i nd
TeRb RS R o8 PR bY SThRbRd HRrFhs (he File of
tr&nkphastoy df the PBEPRIE Y a dNEAref Ekﬁitxfg}f@ 9ss 1.5mm was

t hus _obtained. This i's referred as the polishing
pad Sheseeyrvegshow thap theEapepareny d>thEnmiisharepsd obTest

Bl LA BB 2 P ey e et bopt o7t and over

-andB0% yr BigHeRen R daRbRAAIBM e FA08Ht 400AREING over. With the

transparent resin. The measurenent was taken by
pobighingnppdaf Tast Esempls 8qwodhc8Dhynusi®@parhadehing agent with

| ckn 1.5mmfromeach l'i shi ad and by using
ol 0P Snr srBerERy SR 0 00 e raben Bntye Brovepeth e of
abbanBoehm fadaksr KAWL ki HKehahia) tHendabeleNetir PRk bORBout
shown in Table 1. 30 18

400nm and over. It can thus be concluded that a polishing pad with higher
transparency at a shorter wavelength can be produced by usin'g a hardening
agent with higher purity.

A similar conclusion could be obtained by using another polyurethane
resin (hexamethylene diisocyanate) with purity of 90% or greater in Test

Example 1.

<Test Examples 3-5>

Polishing pads of Test Examples 3-5 were produced similarly as that of
Test Example 2 by using the same material and under the same conditions
except that the thickness was 1.5mm for Test Example 3, 1.0mm for Test
Example 4 and 0.5mm for Test Example 5. The average surface roughness Ra

was equal to or less than lym (nearly mirror surface)- for each of them.
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Table 1 ResolutionlnmLight-emtting elenment (light
Hal ogen | anp source) Light-receiving elenentSilicon
phot odi ode Range of wavel engt h350nm 900nm The results
of Experinment 1 are shown in Fig. 7 wherein the curve
i ndi cated by synbol El represents the transparency of
the polishing pad of 5 Test Exanple 1 and the curve

i ndi cated by synbol E2 represents the rate of
transparency of the polishing pad of Test Exanple 2.

<Enpegienentrdres show that the transparency of the

Phe MEVEPERAW PinbE GOTABDE Ebnsf afitbto Farmmiag EBogvas
m&shbd E?étd ? thb %elﬂ%ib%%ﬁﬂ)gﬁrﬁhrtﬁggﬁ* %ﬁleg%)%( :IQME%%’G was

over. he 10 polis g pa
takemas @&pllabyedjsbavg vaith aefteamaegodpeperimehil btr(aw!ﬁng out a test

A T S S
ustiggher sﬂe@tﬂoﬁﬁo%ﬁi’&lﬂe n@I@/iZf)i‘@ 9 g:rQ azﬂﬂé*)t %éﬂ CPentml

over. I't can thus be concl ude
Kaﬁaﬂﬂﬂ FRalppsdriki Kamhsbanéemt;heatonmtsdnm s}.mwm&v’@hl@l@gm h can

oduce a hardening 15_agent with hjgher
purl eﬁ\“gF# FHRCTLS1 9 TOM D %%afrlﬁ@aubg;he curves

indigh el Bﬁ%&ﬂﬂn"oi@E'BYE'S %E&?é@?iv}ngyeg%y%egélﬁxﬁféeg%sﬁgﬁe ney of the
di i socyanat e ié urit greater
pOE&@mgm@dﬁ of st@myﬁs éi'@l ’Esesacarvmmmm thadsaredparency
t, Exa s 3:5. we uced _simlarly as that of
car} B8 imp} P Itgs{}f?gﬁ}‘a%“%sﬁﬁé thepelishine 23d- under
t he sarre conditions except that the thickness was
1.5mm for Test Exanple 3, 1.0mmfor Test Exanple 4

<TastdExampinstd> Test Exanpl e 5. The average surface

r oug ﬁs?h.mg pads of Test Examples 6-8 were produced similarly as those of
Test Examples 3-5 by using the same material and under the same conditions
except that their surfaces were polished to an averag.e surface roughness Ra of
3um by using a surfacing tool of a known kind with abrading particles of
diamond affixed to its surface. Their thickness was 1.5mm for Test Example
6, 1.0mm for Test Example 7 and 0.5mm for Test Example 8. The average
surface roughness Ra of the back surface of each polishing pad was equal to or

less than 1pm (nearly mirror surface).

<Experiment 3>

Transparency of the polishing pads of Test Examples 6-8 was measured
to study the relationship with the thickness of polishing pads with a rough
front surface. The measurement was taken as explained above with reference
to Experiment 1 by cutting out a test piece of 30mm x 30mm with thickness
1.5mm from each polishing pad and by using a spectrophotometer (DR/2010
(tradename) produced by Central Kagaku Kabushiki Kaisha) under the

conditions shown in Table 1.
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25 was equal to or less than him (nearly mrror
surface) for each of them 19 <Experinent 2>
Transparency of the polishing pads of Test Exanples
3-5 was neasured to study the relationship with the
t hi ckness. The neasurenent was taken as expl ai ned
above with reference to Experinent 1 by cutting out a
test 5 piece of 30mm x 30mmwi th thickness 1.5mm from
each polishing pad and by using a spectrophotoneter

( DRT2@ 1@stits ad dreprer)m erito d upe dsHowrCam gl 9 Wagaky the curves
. Kab#%gkki Kﬂk hg%sﬂgder the conditions shown in Table
indhcatgdy by sym KR} Fespqasivelyn reprasentolle transparengy of the
HIREGI B D ls E3.L N
P Py e Paanley PP SNIRP SRl i refrence to
thess isRign@ Pedsheftrdngtarexanptas i3the sTifRse is HARSrosRBWut
Cathat. t he Hggns tencg can .be i nproved by reducing the-

e dmpagye YFE@QE%F SRPRpipE@adthaanerExanpl es 6- 8>

Pol i shi ng pads of Test Exanples 6-8 were .produced

simlarly as those of 15 Test Exanples 3-5 by using

the same material and under the same conditions

except that their surfaces were polished to an average

surface roughness Ra of 3pm by using a surfacing too

of a known kind with abrading particles of dianond

affixed to its surface. Their thickness was 1.5nmm for

Test Exanple 6, 1.0mmfor Test Exanple 7 and 0.5nmm

for Test Exanple 8. The average 20 surface roughness

Ra of the back surface of each polishing pad was equal

to or less than fpm(nearly mrror surface).

<Experinment 3> Transparency of the polishing pads of

Test Exanples 6-8 was neasured 25 to study the

relationship with the thickness of polishing pads with

a rough front surface. The measurenent was taken as

expl ai ned above with reference to Experinent 1 by

cutting out a test piece of 30mm x 30mm wi th thickness

1.5mm from each polishing pad and by using a

spectrophot oneter (DR/ 2010 (tradenane) produced by

Central Kagaku Kabushi ki Kai sha) under .the
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30 conditions shown in Table 1. 20 The results of
Experinment 3 are shown in Fig. 9 wherein the curves
i ndi cated by synbol s E6-E8 respectively represent the
transparency of the polishing pads of Test Exanples
6-8. These curves show with reference to those in
Fig. 8 that the transparency drops if the surface is
made rough but can be inproved by making the
pol i shing pad thinner. 21 CLAIM5 1. A polishing pad
conprising a transparentCpadmgth a front surface. 2.
The polishing pad of claim1 wherein said front

L sur f &dwlishinapybromprinas strapsparsat wadlwidh adventagaface
surface roughness of 5imor |less. 3. The polishing pad '
of claiml wherein a back surface of said transparent

~ 2.pad [Tas palishinggrtdedfichiim 1 ibreHN@iSlons BiPRcPRYs Qfpolishing

claim.1l wherein said front surface of said

L‘F*a&ﬁ% th apravprageragiage govekness of Pian polasghi ng pad of
any one of claim1-4 wherein said transparent pad has
a rate of light transm ssion equal to or greater than

3.10% frhe bbldshingf pal ofl Tldieasl ehersavel ®agkhsiface of said
350nm 900n nL 6. The pol.ishing pad of any one of claim
transpagpRl Rahhanap Rdentsarent pad has a rate of |ight
transm ssion equal to or greater than 30% for |ight of
at - | east one wavel ength in 350nm 900nm 20 7. The

4.pol i ¥henpolpfdn®fpaahf aindf 1 cvBb#Bid - ¢hifl UrbReTsurface of said
conprising an adhesive |layer of an adhesive materi al

transpaEentoRAd BAHSR¥RS-sur f ace of said transparent pad.
25 8. The polishing pad of any one of claim1-4
further conprising a back sheet attached to a back
5.sur f Abe polishaigdpad af spgr @ oP 3lhimS Biq0wBafdin @@ ttransparent
npri si.ng ﬁ ransparent base sheet, a first adhesive
Paﬁgwra z3tg 0f g%fc@ﬁ&smlssmn equal to or greater than 10% for light of at

least one wavelength in 350nm-900nm.

6. The polishing pad of any one of claim 1-4 wherein said transparent
pad has a rate of light transmission equal to or greater than 30% for light of at

least one wavelength. in 350nm-900nm.

7. The polishing pad of any one of claim 1-4 further comprising an
adhesive layer of an adhesive material formed on said back surface of said

transparent pad.

8. The polishing pad of any one of claim 1-4 further comprising a back
sheet attached to a back surface of said transparent pad, said back sheet
comprising a transparent base sheet, a first adhesive layer and a second
adhesive layer, said first adhesive layer being formed on a front surface of said
transparent base sheet, said second adhesive layer being formed on a back -

surface of said transparent base sheet, said back sheet being attached to said
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adhesive layer, said first adhesive |ayer being forned
on a front surface of said transparent base sheet,
sai d second adhesi ve | ayer being forned on a back 30
surface of said transparent base sheet, said back
sheet being attached to said 22 back surface of said
transparent pad through said first adhesive |ayer. 9:
The polishing pad of any one of claim 1-4 further
conprising a back sheet attached to a back surface of
basRisdriace bbfdd @ FinPadentspd dltd6kh SBREEr® ERERIVE 3hta. an
el astic sheet having a slot that penetrates from said
front surface to said back surface, a first adhesive

| aye §6€ hesi ve aid first .. 2
9. L b oTneIhEnfR gh of ANEHALCol BXER -4 W B chRiprising 4 hpck
sheétaattachaheeta baslaistres Wftsad eshstirbay BhdP8hiddback sheet

formed on a back surface of said elastic sheet sai d

CORREIIN @@ elastinpheet davere 2o slogi tha anesmtes deorofsaddifiont

. u.&%@@ ]?,cﬁ Qﬁlﬁrl{acﬂ %glrfa%%a%ﬁ{‘ %%ﬂleglgfﬁga%?lrr%%da? %?c%%lﬁlv%edg{elsﬁyg lgyer

saI(hﬁEst(ﬁdHesgdetlayéﬂ‘ beingifeshed oﬁcﬁlﬁ{)n’é @uﬁ'&cegbﬁé?él&relié"tﬂﬂsheet
| east one wavelength in

gg%fo f at
sa é@éhﬁ%wﬁ&iﬁ eﬂrref%mefism ﬁéa@awﬁacwfwa@h@aﬁm sheet, -
saﬁi Bhip gh@etr}?e\{ﬁ?%t@ac °§a1+ El% sul ans sausdt 9ran Lal pad

0 or greater han eas
thmmgé:l snid finst acihe’%ﬁﬁﬂmysﬂOnm 20 12. The pol i Shl ng pad
of claim 1l wherein said transparent pad conprises a
non-foaned material of a resin selected fromthe group
cons [ y a res eth Iene
107 Co; ae ' ibisfling AU Sh)RA% WRAIM 20 MEHBY, ot o Jise
traarsdmasm;&lequ&]stm gﬁitér&haﬁhm% @bt B@htﬂﬁf aﬂ&léa.ﬁforﬁn\yaﬁé’l@ngth
gé cIa 7-9 wherein said adhesive material is
in gaPRpy 1?IPomthe group consisting of polyester -
adheS|ves, pol yet hyl ene adhesi ves, epoxy adhesi ves,
pol yur et hane adhesi ves, acryl adhesives and natural
11r ubb€he guiftishinge pad36f hay diwe olﬁ(lﬂiuahi’ihg padngfa cladé Bf8ight

wher.ei.n sai d transpar en base s
transmission equal to or greater an 30% for hght of at least one wavelength

in 350nm-900nm.

12. The polishing pad of ¢claim 1 wherein said transparent pad comprises a
non-foamed material of a resin selected from the group consisting of
polyurethane resins, polyethylene resins, polystyrene resins, vinyl

polychloride resins and acryl resins.

13. The polishing pad of any one of claim 7-9 whersin said adhesive

material is selected from the group consisting of polyester adhesives,

polyethylene adhesives, epoxy adhesives, polyurethane adhesives, acryl

~ adhesives and natural rubber adhesives.

14. The polishing pad of claim 8 wherein said transparent base sheet
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23 conprises a non-foanmed sheet of a resin materi al

sel ected fromthe group consisting of polyurethane
resins, polyethylene resins, polystyrene resins,

vinyl polychloride resins and acryl resins. 5 15. The
pol i shing pad of claim9 wherein said elastic sheet is
one sel ected from non-woven cloth sheets and foamed
sheets. 16. A nmethod of producing a polishing pad,
said nmethod conprising the steps of. 10 filling a

comptrmemga lbodkamied shaet oW dedith XhHte@i0f sededidd dejth e group
in material selected fromthe group

are
co’&%ﬁgflgt‘? nBCIFHIGERPE rieein @olxathilone yesinfetnejysiizene resins,
v11g5ﬁ31dﬂysohl&‘?&é’§és¥ﬁ§5§ 91?1'3@3111},“ nyl polychloride resins =

acryl resins ardéenrng said liquid mxture to
thereby obtain a planar non-foanmed 15 nenber;

150 o b e Bligg ol Sram Sy S%t”ﬁést&;ﬁéeszs”ﬁ@m selgoted
ﬂﬁ%onﬂcveﬁ@oﬂﬁ%ﬂé@gs %d gﬁgﬁt gi? Jkyrther conprising the

step of formng an Ion on a back surface
of said transparent pad. 18. The net hod of cIa|n116

furt her the step, of form ng grooves
16t ontt %ﬁfﬁ}ogg‘étj rodliging # pelishiechad p%?dg method copprising the
stégatdrod of claim 16 further conprising the step of

orm ng an adhesive | ayer conprising an adhesive on a
backfilingf &imltbfngshiod{ Wlﬂﬁns Hauehinixtode of 2 hardbgingeidead and

of . cl a|n11? GP Ebf ri sing the hack sheet
a Tesi Matarial selectedoropy the gEe RERBHLAL 19AMelBirethane gsins,
poBRtI1EAANEHAL S PblyRBfteAe BRG] Fts REGh oégtgéhl&% £RLs 5°67 Joryl

transparent base sheet, rst "a ayer a
reggagond adhesive | ayer, sald back sheet attaching step

the form.ng said flrst adhesi ve
oy oh 4Rtk S S s s HiekeRy higph rorlanar nonfoamed
member;

polishing both surfaces of said planar non-foamed member to obtain a

transparent pad as said polishing pad.

17. = The method of claim 16 further comprising the step of forming an

indentation on a back surface of said transparent pad.

18. The method of claim 16 further comprising the step of forming grooves

on a front surface of said transparent pad.

19. The method of claim 16 further comprising the step of forming an
adhesive layer comprising an adhesive on a back surface of said transparent

pad.

20. The method of claim 16 further comprising the back sheet attaching

step for attaching on a back surface of said transpafent pad a back sheet that
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base sheet; 5 form ng said second adhesive |ayer on a
back surface of said transparent base sheet; and
attachi ng said back sheet on said back surface of said
transparent. pad through said first adhesive layer. 10
21. The nethod of claim 16 further conprising the.
back sheet attaching step for attaching on a back
surface of said transparent pad a back sheet. that
conprises an el astic sheet having a slot penetrating
cmﬁE@i@%@ o tRMHspardHtabSse LHESE fire: AdRaskKe SHYERACRd a second
thereof, a first adhesive [ayer and a second adhesive

adhesiee layesi shidhek shesstattachandhstey otmpidogphé siepg of-he
t f: 15 .f ' [ | ot t h [ L asti o
Shedprie g S5Epafhare fvdnfba Sot SrehStt Saf Borumen

basdlghege of said elastic sheet; formng said second
adhesive | ayer on said back surface of said elastic :
sheeformipg) $20d asecanti adhesivel laek sheet back ssiirthdsack said

'tm%%ﬁggﬁﬁl)feggégjéégnsparent pad through said first

esive aye
attaching said back sheet on said back surface of said transparent pad

through said first adhesive layer.

21. The method of claim 16 further comprising the back sheet attaching
step for attaching on a back surface of said transparent pad a back sheet that
comprises an elastic sheet having a slot penetrating from a front surface
thereof to a back surface thereof, a first adhesive layer and a second adhesive
layer; said back sheet attaching step comprising the steps of:

forming said slot through said elastic sheet;

forming said first adhesive layer on said front surface of said elastic
sheet; |

forming said second adhesive layer on said back surface of said elastic
sheet; and |
attaching said back sheet on said back surface of said transparent pad

through said first adhesive layer.

25




