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 object requiring a high degree of flatness and snoot hness such as a

sem conductor wafer and a sem conductor device wafer, as well as to a

met hod of producing such a polishing pad. Mdre particularly, this

invention relates to 10 a polishing pad suitable for a polishing process by

a polishing technology of judging the tine of finishing a polishing

process and a nethod of producing such a polishing pad. Background of the

I nvention 15 In general, the sur§RECIPICATTONA target object requiring a

hi gh degree of flatness and smoothness is polished by rotating a |apping

plate with a pobrshspgNtRD wpPol i shing
AH@§&Q§B@ET%&§D§%FEﬁ§§DreSS|ngfﬂﬁe '

slurry to the surface of this polishing p surface of
the target object thereon. Exanples of the slurry to be used for such a
pur pose i fetiieal Fosld obt ai ned by 20 di spersing abrading particles for
mechani cal |y pojghshl ng t.he siJrface of ..t he tar?et obj ect inside water or a

wat er - based aqu ’t?smé’ PeT Rlatehian mrHghing Babia relishine bt suxfaee ela t her
a0l ng { heife Bie el GAlys PRIl ENF ALY ophCaRLIAgN LTS Surface

. of the target object. Such a rorla ysee
dependi ngsemicohduntmtr evdfal and;raqﬂemnmgitidner dwlé@mf@f aBSvdlh@s tod grithed) ect

(or the "tar surfa e" | f. the get surface is silicon dioxide, for
exanpl e, fa ’%E'éﬁ CHR ‘FRF i’Ph’éhmtge‘tardﬁé?%waraw%ﬁf Iuﬁhl*ﬁ/mf"@%lt’@é relafgatef | uori ¢
aci d and fi shgs pARSuRRLUS & 2 LhLitRS I ron
nitride anéj&ot assi um |uodat e nagil/ pbe us Ogﬁ% E? §8ﬁ¥ tléglg%&rlﬁééef
copper, gl%ﬂ@m@th@mm@bﬂlﬁmﬁnagladpohgidngg:&-ncmrmd demalﬂhiocbeflpedducazzg)l nmay
be 30 usegxﬂlart |.es of, alumna, silica, ceria and dianond with average

di anet er %R%I ﬁlgé)a(slf 0.001-1Ipmare used as the polishing particles. As
for the poI i shing pad, non-woven cloth pads with an uneven surface

Background of the Invention
15 In general, the surface of such a target object requiring a high degree
of flatness and smoothness is polished by rotating a lapping plate with a
polishing pad pasted on its surface, supplying polishing shurry to the surface
of this polishing pad and pressing the surface of the target object thereon.
Examples of the slurry to be used for such a purpose include those obtained by
20  dispersing abrading particles for mechanically polishing the surface of the
target object inside water or a water-based aqueous solution containing
glycols or alcohols 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
25  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
30  used. Particles of alumina, silica, ceria and diamond with average diameter in

the range of 0.001-1um are used as the polishing particles.
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(formed by the fiber structure of the surface |ayer) capable of holding or
capturing abrading particles on the surface and pads of a foaned materi al

wi th an uneven surface forned by air bubble gaps exposed to the surface may
5 be used. During the polishing, the abrading particles between the surface
of the polishing pad and the surface of the target object are held or
captured on the surface of the polishing pad and nove relative to the
target object by following the notion of the polishing pad. Since the
chemcal in the polishing slurry reacts chemcally with the surface of the

target object, AbéortMepyodlishesy 384 apnewaled .ok Hhhgs sHi aseRled Berthas get
obj ect ar& nmechani cal Isg renmoved such that the target surface is polished.
This is rEpPbEpeedt shadiharesteneiireas! the cliafice dlaypol tagtiibhe of Awlding or

represent at.i,ve; i conduct or._devi ce, waf.er .i s. progduced .by

f or m ng a@%#ﬁéﬁn-%rg?/%ﬁ% |a%glm§t%r%%¥ﬁ §upikes AhPadnab& Bqa%%fgjra%erllgyby

nmeans of whih amlubevémyerfase firdged BE AN ARHe ghBs tRBoRERE he lBfal Ik dy | ayer
a known thin-filmor etching

W ring st uctu& i s, obt ai ned_ by usig&) < .

t echndl og{® U£® 'SPPém@pt Ednes theoebrstlingmperiieles batwedn thesdifatertnt in
har dness : i |.ati Ll ic nmenbr.anes and.form ery smal l
and corrpﬁéc%z}')tlé %Ptﬁ ? gyg% %ﬂ?‘?‘%&%&eﬁ@r‘f ﬁ%tn%JF% %‘ieﬁegflé’ﬁtca%@‘%ieﬁsorgnd

pi tchi ng the 2@rfetechf nhe ddlishher @adsandenennessitonr hehsuiiaeceddary t he

fil mfornggﬂg 815;"2 ess and after the etching process, steps are formed on
the menbriBHEY e Homatia of 1wosrg raddSHicadhecherdedtinghetmlighing cause

short ci rgujtsy @%n?hérﬂfcagl .ev?ﬁﬁi%% ﬂr?@cel §V8le E)Jrg%%ggé]{égﬁ%hand snpot hness i s

. L0e 1ImMpurities .
required on the surface a nf or mng i'ng prpocesses. Thi s

is Wiy t heenefaednenthoredac?bf the muget obpehant cabtcHpeliéAR RondbGdpaatt i ced.
Besi des, .each,of the menpranes in the mylti-layer wiring structure of a
seni condtfilfagghﬁe%rg‘ét @Hggiﬁeilé plihieded ddinds psfersaddor 8 dhe plenticaly

t hi cknesgn@é};gﬁigglspdmﬁ that the polishing process nust be stopped at the
preci se nonment at "‘which the nmenbrane being polished cones to be of a 30
speci fi ed thi clhsess.representative example, a semiconductor device wafer is

produced by forming a multi-layer wiring structure on a semiconductor wafer
15 by means of the multi-layer wiring technology. In the above, the multi-layer
wiring structure is obtained by using a known thin-film or etching technology
to pile up membranes made of materials which are different in hardness such
as insulating and metallic membranes and forming very small and
complicated multi-layer wiring patterns with different widths and pitching by
20  etching. If there is unevenness on the surface after 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

25  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 polished 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

30  specified thickness.



2 For this reason, a polishing technol ogy that judges the tine to stop the
polishing (or the tinme at which the nenbrane being polished becones of a
speci fied thickness) is enployed for the polishing of a target object such
as a sem conductor wafer and a sem conductor device wafer that requires a
high 5 level of flatness and snoothness on its surface. According to this
pol i shing technol ogy, as disclosed in U S. patent No. 5,893,796 and
Japanese Patent No. 3,326,443 and Japanese Patent Layi ng- Qpen No.

2003- 68686, for exanple, light is applied onto the target surface of a

target object bEoRehRokhsied MdHALIdBhbREYMal hiltls RRABSictlop gl ved by

an optical sensor and noni tored su nmenbr ane
bei ng pol iPSHeHingo frwstheotimeey at abflsdecthélmdmbham(lbem p@]ssmrdobwmmsﬁtfges 10A

and 10B, n cess _acco to . this echnol oqy i s carri‘ed out
by using a %p?a%ﬁua% %ngf‘% @18%‘?}0%’?1% g"fea]%‘?shs&’fm%w‘f%&ﬁaﬂ’%et SHedcd 3ot i shi ng
pad 20 as sshowndudtdt §afckladdbolghicanadbeabVige %@af@P@hé@Pecﬂcéretso 'h(Eiéh back

surface, as in the case of chem cal nechani cal polishing explaine above.
As thedl ﬂﬁﬁeﬁgfﬁﬁmf@s@l@ %ﬂ@@ﬁl@@@@om itstsmefager ecti on shown by arrow R

2 hozet @ 35, o TAEMER: PEE poBebl% HATOR, et S0l 70 b ord. od 1s”

pressed GIBOeTH6 ameld r Gbpﬁﬂ@hel Piaat diNoec ki, of3 a&ﬁc?WJﬁpa@s@Cq)étQﬁt change
in the 20 reflect|V|ty 0 t on the target surface needs

f
moni t or eda¥HE Pappi Ne- 29@%@%@@ B ehenplel lllghlt ng am)\hedeorsﬁatlmhtamget n Fig.
10A is pr hhol e 3 net r teS| in,the vertical
directi gn%llf% %r?woé {}iag%ﬁt Q@entgé)rel gv]i“?fg %}@%t @ﬁ‘r‘tfafil G PEARNES and a

| i ght1(r ecadceiveg ey emesiitidad seBbEDAKE ehdreiR¥A ts'&bﬁ thBt eNgnah &n 138 wiscishown,
- for exarrpl in af orerrentl oned 25 U. S. patent No. 5,893,796 and Japanese

Pat ent Nothesmemgpbrang bemg p@ﬂl@@drmmes tofhavets spesplaebitickeesisn material s
o120 19 Che ABRgt Bl ! i Al BONLSL Ry 25 SHSLL Dty p RS
shown i n teichnolby is bmmi owtbngsipgth RYpisy praey i3desh tMetdhrice of which is
pasted a polishing pad 20 as shown in Fig. 11 through an adhesive 22 applied
15 to its back surface, as in the case of chemical mechanical polishing explained
above. As the lapping plate 31 is rotated in the direction shown by arrow R,
polishing slurry is supplied to the surface of the polishing pad 20 through a
nozzle 35, and the surface of a target object W held by a holder 34 is pressed
thereon and rotated in the direction of arrow r. Since the change in the
20  reflectivity of light on the target surface needs to be monitored, 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
25  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
30  lapping plate 31. With the polishing device 30b shown in Fig, 10B, the optical
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w ndow 21 at a position corresponding to the throughhole 36 through the 30
| apping plate 31. Wth the polishing device 30b shown in Fig. 10B, the
optical 3 sensor 33 simlarly provided with a light-emtting el enent and a
light-receiving element is disposed inside an indentation with an opening
on the surface of the |apping plate 31, as shown, for exanple, in

af orenenti oned Japanese Patent Layi ng-Open No. 2003.68686. A simlar lid
32 nmade of a 5 transparent resin material is affixed at the opening of this
indentation with its upper surface on the plane as the surface of the

| appi ng plseheo:3133 TREilRAY | ShbideRadvidl 1S RERVEAEGIW t Bethopndow 23 at a
position corresponding to the optical sensor 33 attached to the |apping
plate 31 iliitgeceintng Hlgawnats disposet nsidprinoindantatpel vstli ag opadirasn an
appr oxi nma | L Rl | ormed so as to conpletely penetrate it
TP e verf Suftagh BLUASLa ) o187 SReR G, Bt R n Gt e d

di scl osur daphnesf PaesmnLipneeObbSNpad®IH-62kRe. £.:893.7 981 andnlapajrese
Pat ent _No. 3, 326,443 and Japanese .Patent Layi ng- Open No. 2003-68686, the
wi ndow? 21 YAPSFHRidrastn sratarial shafiscedhat thevoperdngicf thiteirslestatucwithat t he

pad is attac lnsert i W ndow into 15.this slot. |n, 6 other words,
prior art %o{}?lgﬁ)%%}fggedgha@geé%ﬁgianegheal% °F & Lﬁhregfapﬁgg QéﬁFﬁe‘?’goﬁg@

pr ocesses pofislingrpaty2@ ispaividdiewesths edabowPZ DY 61 Ji@itH AN oridiad tyvoul d
correctly match this slot in shape and inserti ngéthe wi ndow'into the slot

t hrough t E}ée pRisaleRgopidiattacherh dedpprbithelatp Bébheds the thderttetioni or art .
ol i shi ng. pad raaar or Pagr AHEGRBENE R T bl s BB Retlorel '€
t her elQ s fordiddf gr ence comphaelinestrdretineenht herpedli Ghédmhad ot he
W ndow anbis heL pBFtIraRE ¢ thec dG6IGBRFnGR AT RESRtiohed o8 S ndomtdlei ng a
P SPIRSSPLBTERS SHEN k48] S5F, DESULGHS oy "y B B nee
Laying-Open No. 2003-68686, the window 21 is formed in such a shape that
would fit the slot such that the pad is attached by inserting the window into
15 this slot.
In other words, prior art polishing pads as explained above require the
cumbersome processes of forming a slot therethrough, producing a window
that would correctly match this slot in shape and inserting the window into
the slot through the polishing pad.
20 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
25 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 adveréely affect the force with
30 which the polishing pad sticks to the lapping plate. Since there is the
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securing the w ndow becones weaker and the wi ndow may becone di splaced or
t he polishing pad may becone destroyed, causing the polishing slurry to

| eak to the backside of the polishing pad and to adversely affect the force
with 30 which the polishing pad sticks to the |apping plate. Since there is
the 4 aforenentioned difference in hardness between the polishing pad and
the wndow, there is also a difference between themin the degree of
surface wears and a step may appear on the surface of the polishing pad.
Such a step tends to cause scratches and wavi ness on the surface and the

target supfaemeeaRnel diﬁe%@%d %'a%@s\éeﬂé%%eﬁegrg@gon%@ggga&%%1 Phe aN

el astic polishing pad nade of an unwoven clo material,

f ur t her nomendew dvers ealsangeffewnice betweimthaqrolin shedegicnks suifatowiehes
pol i shi ng d and undergoes a Jarge, |l ocal deformatio urjing the polishing
process, ?E@ as%FPafE%y B'Pg‘?“ﬁ'e‘”bé#"? Shrfage Bgﬁleca%ﬂ?ng@aﬁpgww FEeRBrYda0 and
uni for m ytakduRviaichs aHAEAROEs Lhend gﬁﬂ%& 9BL&sE t%t%%@fa%e?cﬁﬁnﬁ&” face
of the targeit. &E&ect cannot be polishe unl?orrﬂy. S, a prior art

1g

pol i sHt ngbpad eterdy sbdrgbpol i sh the surface of a target object snoothly
and flatly by [ t he af orenmenti oned. poli shi t echnol ogy for judging
the tine for ez%i ﬂ% t4& Og&ﬁ i@ﬁ?%@??gg}uﬁgﬁ‘g%ﬂﬁg dran HB™PH ﬁlqt%r?rlat is

t her ef or efmabpagbriafl, flttferkdentiRe {1 LYY 485t I%'iﬁ%? ff;'o!ﬁ@h@@%inl?fpab' e
of stably polishing the surface of a target object evenly and snoothly by

usi ng t heinge|tibs palphing mad agy Unsergesgh grachéocal mefdroratendidngirghthe
olishin . s well as a t ho f .oduci ng,such a, polishin d. Such
1 pol i shi Oghsélg%gé%'%‘%?é?ﬁ ﬂfbe Swriacs Hgéﬁ? ip(%hsgglgcﬁ%qlgepg?ﬁ bR rpledrdeRy made. of

a tramspagedtniteialy 8l oot Hauiriehedb MRk it8AIAGLT LR hesaPRE Surfabe Bo! di ng
or capturing abrading particles and causing themto act on the target

surface t'degargeil abiens¢annet bgpalighed ghifegnjyr ocess. For this purpose, the
Thus, a prior art polishing pad cannot stably polish the surface of a

target object smoothly and flatly by using the aforementioned polishing
technology for judging the time for ending the polishing.

15
Disclosure of the Invention

It is therefore an object of this invention to provide a polishing pad
capable of stably polishing the surface of a target object evenly and smoothly
by using the polishing technology for judging the time for ending the polishing,

20  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 during a polishing process. For this purpose, the

25  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 ‘51.1m for the polishing of

30  the surface of a semiconductor wafer or a semiconductor device wafer, or more



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 5pmfor the polishing of 30 the
surface of a sem conductor wafer or a sem conductor device wafer, or nore
5 preferably in the range of 1pm- 5pm The transparent pad has an
indentation on its back surface. This is such that the corresponding

portion begeféesblyintheraapdohepee 48 transparency is inproved. In other
wor ds, transparenc%/ of the transparent 5 pad of this invention can be
e

| ocal | y changedhsytrraspanegt eiachhan sinnitelenastion.on Bsioeksaotfaan Thident at i on
surface, ..t here does, not ear any step oné&?e front

is fornmed t bagck ap
surf ace. fﬁghin éﬁﬁ%ﬁig “ﬁﬁ@“ﬁkngoPﬁﬁﬁP%ub%ﬁﬂPﬂsp&EPPFHn tH@Badke surface

and ray assdisagecyShapepaveh. ﬁ§o@h@p%%aé,rﬂrﬁnsl]gﬂe%kf1of3h§gdgﬁg}%pa1%n§tfai ght

line or a dqt,, as long as a specified portion of the pa n be made

thinne?. @RBRFd8isHeBtopran kielbcally chengedhy feunfrarsudf ahliedentazpar ent
pad for e, .p re uni formy supplyjng the,polishing slurry over
%Ea&? Ceo? haP g%qe%g%ﬁg%tlst rﬁlgép?ﬂli ehaﬁﬁéﬁrf e’pFé‘“‘s‘?eao%ﬁlPhst t he

t he surfac a tar

surface ohppéwer ahy afgped ehé fRAM sanfhcal $Re QhdehRERaAr 9hDh LR Nats such
as debris 15 generated by a polishing process. The grooves nmay be radial,
spiral of POFLEOR; atethenbardasurdadeotny man avspmanny shepe snchssa thwantout e of

t he polishi LF Y. ; arenc f the transpar.gen dis ual ,to or
grea!to er t gﬁgiﬁ%%ra I’yapsrtierélggggllnﬁ oé'qayu%(%’ 0 %}g@?féﬁg%?g?‘ﬁugﬁﬁé@@/@?@}% ?34ht of
at | edst omebwavaletighier. 20 Wi t hi n the range of 350nm 900nm For exanpl e,

t ransparency qg be equal to Qrcfreater than 10% for |ight of wavel ength in
the range of 3 9 ORI OProvided pie thafrgat etrfgconftieooansp feanspdfency may

be equal #R Ok I6EBF Blorl l&?x&ormly supplying the polishing slurry over the surface
of a target object to be polished that is pressed against the surface of the
transparent pad and also of discharging contaminants such as debris

15 generated by a polishing process. The grooves may be radial, spiral of
latticeshaped as long as they can function as a flow route of the polishing
slurry.

Transparency of the transparent pad is equal to or greater than 10% or
preferably equal to or greater than 30% for light of at least one wavelength

20 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 wavelength in the range of 400nm-900nm or in the range of
450nm-900nm.

25 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 inventionAmay further include an

30  adhesive layer formed on the back surface of the transparent pad. An adhesive
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30% for |light of wavelength in the range of 400nm 900nm or in the range of
450nm 900nm 25 The transparent pad having such transparency nmay conprise a
non-foaned resin material of pol yurethane, polyethylene, polystyrene, vinyl
pol ychl oride or acryl type. Aresin 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 30 adhesive |ayer fornmed on the
back surface of the transparent pad. An adhesive 6 with transparency to

| i ght such as pol yester, polyethylene, epoxy, polyurethane, acryl or

nat ural rubilbler ttapparengysetb f tipht hisaclpuraRosghlyddier, Paldisdingtiad bt hi s

i nvention C rise back sheet produced by formng a first adhesive

| ayer nadé’rcr’g?urﬁaf népar SR afgridubeenmetisorsedifer ties purpese of a
transparent ba - : m.n econd adhesi.ve, | ayer of a

t ranspar ent adﬁ%gi%@g%alg%:}t %é\ytgjﬂsgﬁb‘jggl&l%urrg?ggémgfm? ﬁg)akf ss@egﬁgﬁ%ﬁmeghi s
back sheetvifermingaz est 4dheshe lhgek nsddel deetrahspend hahesRBtiRALHn the
transparent gad %hrou%h the first adhesive |ayer. The transparent base
sheet °cofipfPEes’ & HoRspyLmtdPasesivetamer funther fooipgr atseeond adbesize hyl ene,
10 pol yst y4-enef Vi | j.de . l.i.shin ad of this
i nvention rrygye)gg %%Eu%gng%qhﬁgggb%%&mg@;ﬁe E%@?ﬁ?%gg‘e Ejg tjfl%lbﬁf‘%ﬁgggtri rst
adhesi ve T&yeerbagh shretf sonttasbed age thé buckelsasfdce oBShaet affeeRBBnYOVEN

cloth or foaned terjal and formng a second adhesive |ayer on the back
surface oFratnﬁP %regll%é’ﬁdi t?’“rg’f‘l@élthe @rﬁ%g‘ﬂ“ﬁ?ﬁl‘é@ kygst The srpawpagerisbarstshest al | ow

light to pasgritdy aUghen-Bdhsoughhol &,4:8.R% el iy fornmed. t enetrate
it fromits front surf%oe to itsl a?ﬁétgﬂlfag alc):%rga@%feg%%flg’i anoq%%f%P’eegl&mdi ng

to thd |pelveiyrems véuylfrdectdéritiher lapditygepl ate. This back sheet is
t he af orenentioned transparent pad through

oL Lached (0 (e il SHelacs gl e SL G e Ly ansparen), pad,

ST e A L, 5500 0O R A0 ALl

sheet of a non-woven cloth or foamed material and forming a second adhesive

layer on the back surface of this elastic sheet. Since this elastic sheet does not

15  allow light to pass through, a throughhole is preliminarily formed to penetrate

it from its front surface to its back surface at a position corresponding to the

lid on the surface of the lapping plate. This back sheet is attached to the back

surface of the aforementioned transparent pad through the first adhesive

layer. If the first adhesive layer or the second adhesive layer is formed so as to

20  cover the slot partially or completely, a transparent adhesive is to be
employed.

With the polishing pad having an adhesive layer formed 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

25  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-%00nm. 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
30 390nm-900nm. Transparency may be equal to or greater than 30% for light of
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enpl oyed. Wth the polishing pad having an adhesive | ayer fornmed or a back
sheet attached on the back surface of the transparent pad, the judgnment of
the tine to end the polishing process nay not be nade accurately if the
transparency is 25 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 |east one

wavel ength within the range of 350nm 900nm For exanple, transparency may
be equal to or greater than 10%for |ight of wavelength in the range of

370nm 900w wlengthtinehe aagge of 480nA9GMIRA AL FaNSP8F LT RYnRe equal to
or greater tha ight of 7 wavelength in the range of 400nm 900nm

30% f or | o el e
or in the ranggf}t&‘rmi@gwhs 980 winthisTRaeptpn dhbredyrad tof firstlsolitaimingitba i s

pr oduced i i Ni spar ent, pad, havi ng _t he poli shing
surface b?y?)éég%g%yngﬁg ?F%Uﬁgg tt%%nb@g%hr%gg %‘érn%g? BY PRHATHE agn?)#a&iaﬁg bl ock
with a |i qendorinetinembtr by fREhg a MolBhigbldk with ROl yudehBans okt hyl ene,

pol ystyrene, vinyl | ychloride or acryl type and a hardeni ng agent and

har denf ng “t‘%egwﬁi ot E&@?‘r 281 wglisshplengy mobissxrente, tHingl }@Dbﬁglorr@rrber to a
speci fi ed gbRgkpess gand IS hi rfaces.. The, present..inyention has
the follow Jr:%}g ?rgri ts. 1%9‘%¢§€|a3§gnpﬁéap}%%§éﬂﬁn% 1?':111\/1 rlll%]ixg < éﬁi‘%&gﬁ?gh
necessi t y shufrcgr off thfisngaaasémbédo & whadiwd ithidkhesPahidshlndipadom a

wi ndow t hat tmaltches the slot, or for inserting the window for affixing it.
Secondl y, S81'A&& there is no difference in hardness on the surface of the

pol i shi ng pad, ThBgridke iffeARARAOML Bukilikarmgyer the surface and

scratches 15 and wavi ness are not cause e surface of the target
obj ectQ Since Fhetlguheguesait invenfiohirshiovgs pael ndeesitndsr peaodmedi bor t ed
and the pf)l iéshi.ng ‘ﬁad does. not becone destroyed during a_polishing
process, IRe POPTehiRdhe RAMng pad Gior Windr™i dhatiaakeher hardalcerder t he

pol i shi ngirRagting the window for affixing it.
Secondly, since there is no difference in hardness on the surface of the
polishing pad, the rate of abrasion is uniform over the surface and scratches
15  and waviness are not caused on the surface of the target object. Since the
surface of the polishing pad does not become distorted and the polishing pad
does not become destroyed during a polishing process, the polishing slurry
does not leak to the back surface of the polishing pad.
Thirdly, since the transparent pad is made of a non-foamed material,
20  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.

30 Figs. 2A and 2B, which may together be referred to as Fig. 2, are each
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Thirdly, since the transparent pad is made of a non-foaned material, 20
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 uniformy on the target surface. In
summary, the target surface can be polished uniformy by using the
pol i shing technology for judging the tinme to end the polishing. 25 Bri ef
Description of the Drawings Fig. 1A is a sectional view of a polishing pad
according to a first enbodinment of this invention and Figs. 1B, 1C and 1D

are each a setinahalew W @wdishind dRAINGoRliAE 8o 236 BhaemBALaNG 2B thwhi ch
may together be referred to as Fig. 2, are each 8 a sectional view of a
pol i shi ng PEI ¥ %ording to a second enbodi nent of the invention. Figs. 3A

and 3B, which t age be,referred to as Fig. 3, are.eac a sectional
view of a pol |gﬁ¥%$gg%a§d‘n§§%br§]§f %g%tagetgg?ﬁ’ief %egﬁge(fﬁ?%%?s (]J:f%gt eare§a_gh
i nventiona $bcgenaltAiendf4BpoMétiiah prmy at@ueiheto hetirf emigdihenastkhy. 4,

show xaanI es. of the planar shape of the indentation formed on the back
surface of™Ve"%ansparent pad embodying this invention. Figs. 5A and 5B,

whi ch may toget f Fi 5,.sh 10 exanpl.es, of, the
pl anar shape ofpg?éla%r%g%%sﬂ ’%ﬁﬁgdﬁ %ﬁ t!togééthf@rr obn Pe\é¥ﬁrrr18§cté) %M&g' ‘t’"r%%hos ar ent
pad enbodykaypldsif thapémbdoshape of.thé ihderasidatibonall ovi W kkaukfaagspar ent
pad with an i ndentatio haw_n in Fig. 4 and grooves shown in Fig. 5 forned
t hereon. &i ﬁf’.‘nsf)air%mapﬁ‘i]ﬁﬁ'ﬁ’o BroesesiHgntea- t r anspar ency of the pol i shing

pads of = 15 Tespjkxaam gp 513,%0%'m§¥ gmg&hie? B HREaN QoS %‘i)ém ags}{or\]rve
transparency of the polishing pads o
: 0  examples of the planar shape of the grooves formed on the front surface of a
transparent pad embodying this invention.
Fig. 6 is a sectional view of a transparent pad with an indentation
shown in Fig. 4 and grooves shown in Fig. 5 formed thereon.
Fig. 7 is a graph for showing the transparency of the polishing pads of
156 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 1is a graph for showing the transparency of the polishing pads
of Test Examples 6, 7 and 8.
20 Figs, 10A and 10B are sectional views of polishing 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

25 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.

30 Both of these polishing devices 30a and 30b comprise a lapping plate
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Test Exanples 3, 4 and 5. Fig. 9 is a graph for show 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 use a polishing pad
enbodying this invention. Fig. 11 is a sectional view of a prior art
polishing pad. Best Mde for carrying out the Invention 25 Figs. 10A and

| OB show pol i shing devices 30a and 30b, each of which is adapted to use a
pol i shing pad 10 enbodying this invention for polishing the surface of a
target object requiring a high level of snoothness and flatness such as a

sem condugl Ofn ¥R QkirfRke @f%ﬁ‘élﬁ%@b‘ﬁﬁs@ﬁn?%‘éﬁdc Y@%f?ﬂ%e é’d.“ﬁﬁé’? l‘i‘s}}iﬂgliEShi ng
technol ogy for judgi nglmtthe time to end the polishing. 30 Bo ?’u 0 hese
pol i shi ngc@avsdedt B0A il 30 tatonp thesBppihappitaglphahe difcBibnad artwav sur f ace

f which th i shi d 10 | tached. Th ishing | i ed out
o oo g BEVAETHORREE A0 g 2080 o e BRI o s
suppl yi ngnppdlé 95| Beessiny e bOrhheopHNhALS Mfiedth® RAKIRNLNGIRA3AQ,tipr ough a

nozzl e 35, pressing the surface of a target "object Wheld by a holder 34 on
it 5 ahd dBd<ieNging ift b rorse énjthetdicediareof iaorpvofr. Theow-callétheheaicahl | ed

heni cal ni.cal.:pol i shi b i t, by adding to. th
pol 1 shi ng™r i oo 8ol e Ao el 8 A 1o the PHITRBE PR of the

target obgleahicWl thttfatirecHRohicslN AV 68-f3Q20SMMaWMArddt Joidt WOA, the
. lapping plate 31 is provided with a throughhole 36 that vertically

penetrates it amdhaheqnlisbane device SReshosd hmFind 04, thebpmretilateg el enent

and a light: [R\VA Nty | i sed bel.ow th arget object. W bei ng
hel d by ?Zﬁe}nrﬁg (eirdvgg.a% en#‘ﬁ%ﬁe %@g g%%Bﬁcgiléé)ePﬁfr&&]%&t%Efiahr%’i%lr‘f\é\{ pl ate
31 pddsessemser BhRasingf adipinferiitngtdegeht et ik iReiias 38imsnt face)
during ahcgiol i shi ngl process, or when_the optical sensor 33, .the throughhole
36 and t HesPasegebelan b banget ohlqchnBobeingaheld ke tlye droddaradghWhennthe | i ght

fromthe ﬂHrQQéB}?dIE tdd agmglggr’%gt 13%5%5; %Pa%\éwgl %];Lsstegeover the surface of the

target object W (the target surface) during a polishing process, or when the

optical sensor 33, the throughhole 36 and the target surface are aligned on a
15  single straight line, light from the light-emitting element (not shown) of the

optical sensor 83 reaches the target surface through the throughhole 36 and a

lid 32 and its reflected light is received by the light-receiving element (not

shown) of the optical sensor 33 through the throughhole 36 and the lid 32. The

change in the light reflectivity of the target surface is monitored such that the
20  time to 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

25  shown) of the optical sensor 33 reaches 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 1s monitored and the time to end the polishing process is judged.

30
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optical sensor 33 reaches the target surface through the throughhole 36 and
a lid 32 and its reflected light is received by the |ight-receiving

el ement (not shown) of the optical sensor 33 through the throughhol e 36
and the lid 32. The <change in the light 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. 10B, an optical sensor
33 having a light-emtting element and a light-receiving elenent is
mounted inside an indentation which opens to the surface of the | apping

pl ate 31. <Halishixgg Ba@el i shing process, light emtted fromthe
light-emtting ment _ (not 25 shown) of the optical sensor 33 reaches the

€ : . B
target object \A&vii‘ﬁdmthﬁbﬂ%’é’e#’@‘%é@ééo“ﬂm ight'igiss 1P Acaidv B bas bdinglusghtwitkcei vi ng
el enent ( : tical~n.sensor. 33 when the.optical,sensor 33
passes thgﬁéﬁﬁﬁggg%%?'g&ggﬁggﬁhgﬁﬁpgﬁgf&@ Ilﬁﬁgeﬁgrﬁ%?doﬁlgﬁ$ V@éﬁcﬁ t hat
t he changéramspihent paghtl hetirgcd pulighingfsubRetiahget surface is nonitored

and thg time tq end the \%(F)gli shing process is judged. 30 10 <Polishing Pad>
The pofi shing %éds s i Brpgd . 1G dhinnaligloBe resl beingttashed wh the t he
pol i shi ng.88vice8t : [ W noresd n.detail i.n.Fi | A as a
transparersu pad 11};)’%2&\??%3% épﬁglﬁsﬂgﬁﬁggﬁr %((i:léeslnfeag?gpﬁbe%ﬁ%&he iSHrfl%F%s. | B
and 1C, t hf sheplalppsid piptpdd. 10 is attached to the surface of the |apping

plate 31 throu an,adhesjve 37 applied to the surface of the |apping
plate 31. The gg‘ﬁégihs%“’g%%%w %@ agppef adl aver the snriepe ot lappings plahe

l'appi ng pBate@eeptliR*GiPcel &L YL 858, 9thiDE ihilgi 3%P Buxhown. &1, Bh g, 113,
If the adhesive 37 is 10 applied 217 8ver the Surtace bf e Yappl ?’lg pl at e
31, a¥) sheppli¢d aHi grerliBe aufransiparettpradfediessush sAswhahyBEL aIC ty pe,

Fubber o nE RS A IbPRY U RGEaIFaE e PaleE hrinee 1y B paPentypad 11 o
this i nvepdliyQRethine type, acryl type and natural rubbers may be used.
The polishing surface 11a of the transparent pad 11 of this invention is
adapted to hold or capture the abrading particles in the polishing slurry and
15 to cause them to act on the surface of the target object W to be polished. For
this purpose, the polishing surface 11a 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 11a can be appropriately selected by way of the size of the
20  abrading particles in the polishing slurry, ete. and is preferably 5um or less
and more preferably in the range of Inm-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
25 asshown 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

30  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
pol i shed. 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
aver age surface roughness of the polishing surface |la can be
appropriately selected by way of the size of the 20 abrading particles in
the polishing slurry, etc. and is preferably 511mor less and nore

pr ef er abl Yndlé’htfabi@nrl@ﬂlﬁﬁ%f%fe oAb At gh%@ﬂvéIﬁ@npﬁbé-ﬁ@h%grﬂ%@go%&ini[gsto gHged for
pol i shing the surface of a sem conductor wafer  or a sem conductor evi ce
waf er. Théldt3%eisiherlanpingpiata 3bbntthe ackwenfsicod 1heVhhavderdaticndénhayi on 12

25 as sho in. Fig, I and. al i.n Fig. 6).on its back surface . llb. This
is for thé@ dpfﬂahos grélos@agjga‘@fc?n%%tdﬁ%mfﬁ@ﬂ?%% bé’féltgﬁ?rég Bt HsnPae 8hd pad 11
so as to dasirehpesitivhto QRidstal debaS TREEAAY Nt HHOI Ny d8rodiGn the
transparency of the pad 11 is locally increased by way of "such an

i ndent&t i 8RR of TRECYEESORrdles aboshhwiy insHigh 4 orndebtaaghoiirenalong back
surface | k.. inst nd.ts front surface, is. 30,50 that there will be
no step oﬁ{%tnﬁéeda? ragn Ogﬂnr ?nag'ég'o%ét ﬁteg%eﬁdwit%?ugﬁ@ﬁl%nthaitttﬁﬁenﬁéHts%ﬁlieBﬁy 12 may
be fornedimteary cothemdmtafosi 1P RMmeE’ @SPRRAING:A1Q tEcolbtha3igs the

| appi ng pl ate 31 ?g t he back s§;face 11b. The indentation 12 rmay bé of a
spiral  shBQ&iagy ofthggrad Hothisaenerel y by digging into the pad at a desired

position to a j.r td) .. The i,ndentation 12 may be a groo inthe 5
shape of conceﬁf%ecﬁg}egg{%e@ BEPY lg%aqf AveEtge s Kgat?‘r) Ogt}%‘?f P:Bpgﬂ% p?{"ﬁﬁéqal ong a
di anetler as skhewnin FiEi ¢.C,4he héteg@esk(ijg/ﬂtt ﬂ%ﬁsnﬁ@éﬁbﬂ%ﬂrbaghtﬂ% bhanspar ency
increases as the indentation 12 is ma endegger (to make the correspondi ng
portion ofPIFH@OBLHE 1o the Aideds drpps breawsthes the pations o phe issthealve 8Ver t he

puf e S 8B A0uRL 3oy o 5, BURIR LG i BaePht ol
of the pdiei oriddntt lightadhesihe t37get surface and the reflected light from the
target surface. For this reason, the portion of the polishing pad 10 above the
15 lid 32 on the surface of the lapping plate 31 may be made thinner such that
the rate of light transmission through this portion will be improved. This can
be done by forming the indentation 12 as shown by broken lines in Fig. 1A.
As shown in Fig. 6, the optical pad 11 of this invention has grooves 19
formed on its front surface. These grooves 19 serve to uniformly supply
20 polishing slurry over the target surface of the target object W which is 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
25 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

30  therefore preferable to form the aforementioned indentation 12 on the back
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applied to the surface of the Iid 32 on the | apping plate 31 through which
pass the incident |ight onto the target surface and the reflected |ight
fromthe target surface. For this reason, the portion of the polishing pad
10 above the 15 lid 32 on the surface of the lapping plate 31 may be nade

t hi nner such that the rate of light transm ssion through this portion wll
be inproved. This can be done by formng the indentation 12 as shown by
broken lines in Fig. 1A. As shown in Fig. 6, the optical pad 11 of this

i nvention has grooves 19 fornmed on its front surface. These grooves 19

serve to wuirfaee My opupsite/whatk A0 HaBvAg18kYE foFnehs thewhahdgt. suiface of

t he target ob%ect Wwhich is pressed against the front surfacé and also to
di schar ge tB8htaairaasparesqr khamcanstisis geprovaded during a pol i shing

process. The in i - n Lpose .an articular limtations,’
regarding their gs agie{gfg(g{ﬁf%ﬁ%f ta}tl;éptt“ﬁg t8P§N§§ pfg‘sli’r”@ pr@ﬁf)%?b’in@y@f)% be
functi oni mgadsaehihielemthel Pansutasy (Olst BRaPaAbYS M A% skEbY girhbed 25

to the_surface of the optjcal pad. They may be arranged radially as shown
in Fiy SRBPartpadil shenlddiavet iranspareshorauihtoringresr thamhl 6 ooves

t hus for r [ en d,21, light is,absorbed or
scatter eg% g?/fe?%]beg’%glgl I Eﬁ?’ﬁ%’@%@?ﬁl a\%bmg(?:}%pf?f ol\ﬁi—‘t%ﬁearté%%dﬂg? vaavgl%iiﬁs hi ng
process, anthintthe rangnsHasEnayIdiReeMeS o edueelh, WRBID akhityIRaQURSe k] ar e

f or med. I%) is 30 thﬁ‘%‘efor0 preferaple to formthe aforenentioned
i ndent at | Bh°18 6H% for\beht pirgaeelengihippbeiraazonts e0nmedYhooves 19

are formeg 1as SHRWF ddbfH t.the transparency characteristic
is ig&roved. an_ce t he Jﬁgggﬁtmy%?‘ﬁ%&@ﬁ% I)tlg lie")ﬁ qtuﬁ‘gi%glfég%e} ﬁ’é%%?'%cess
may beé0%nfad dight of vetvellgngth inhihet ranePE M IH0Nas 8r thake 18U ge ik i S
prefer ablgaﬁ hat i;he 5 transparent pad 11 should have transparency equal to
or greate I?f&r? 'or preferably equal to or greater than 30%for |ight of

R L S E
in the rangeiemayoesimoemmiarof polytbhethnangeobttBA0nsy POYBMNIreds aREHAr ENCY
may be eaﬁjoqgrcﬁlgri% Oq_r&%F rtylgehazg resin material with purity equal to or greater
15  than 60%, or preferably 90% is used. Higher transparency can be obtained
by using a material with a higher level of purity. Since these non-foamed
materials are relatively harder and less elastic than formed materials, the
target object W does not sink into the polishing pad 10 or cause the polishing
pad 10 to be deformed significantly, and hence the surface of the polishing pad
20 10 can stably operate over the target surface of the target object W in an
uniform manner,
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.
25 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 18 in order to
prevent it from drying. At the time of an actual use, this paper sheet is peeled

30  off by the user before the polishing pad 10 is pasted onto the surface of the
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10 30% for light of wavelength in the range of 400nm 900nm or in the range
of 450nm 900nm The transparent pad 11 having such transparency nay
conprise a non-foaned resin material of pol yurethane, polyethylene,

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 with a higher |evel of
purity. Since these non-foaned materials are relatively harder and |ess
el astic than forned materials, the target object Wdoes not sink into the

pol i shi ng lpagng®lete Tlause the polishing pad 10 to be deforned
significantly, and gence t he surface of the polishing pad 20 10 can stably
operate over tHE RARgfaYe Wity reasearenne te ighbsudbpepolyetion, polyethyldner m

manner. T LR d I.h this.inventjion may. further

i ncl ude gﬁo adhgg{H\fg%a%%é?&%g?%rgﬁgr& lglﬁ&? etygﬁéﬁug‘ff{?fbﬁcsgml“f%”b#lgt EE

t r anspar enbe paldstihg padsl (sinawrbel profided Rdh A2 afbiesn 0k drsd iRdeRBGick014 S
adaptﬁ% to be at ach?d to.the lapping plate 31 of the polishing devices
30a aritl 368 1@&&&% §usigep gddb. Thp aforgmegmione @irgpvasht Smaxdhes be éormeedem 13.

Al t hough pate.shQwrrd.p the drawi ngs, a paper sheet for separation is pasted
onto the back surtace of this adhesive layer 13 in order to prevent it
fromdrying. AtAs¢ kéowinmin dfigaBAgctheabolisieingt phé FRRErthshestertoreadyed 30
off by the user before the polishing pad 10 is pasted onto the surface of
the 13 | 4PpPHEE ﬁﬁéﬁck sheet Ad pxg ‘é%ﬁds@’ farenngrafisgaadhesive oyer dhtmadech as

pol yest erqf pPotyehavd BN&ih | r S ryl_or natural r er type
is used. ?As shovmbl in Fi g.esg’%%ﬁre&ptoléisg%?%g "Eaag&fés%%%?“%g)aﬁ? Sb?e&g%bwi th
t he aflor emthtfiihed foriemy at se@ond 22dhesive 1gyepark of U tagRphidnt ddiesive

Shown 1 G OSBRIk SO TER O NP QST OV Wi o i nventon may

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 the
second adhesive layer 17. Although not shown in the drawings, a paper sheet
15  for separation is pasted onto the front surface of the first adhesive layer 15
and the back surface of the second adhesive layer 17 in order to prevent them
from drying. Prior to an actual use, the paper sheet on the surface of the first
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
20 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. 3A 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
25  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
30  to the back surface may be provided to the back sheet 14 so0 as to improve the
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conprise a back sheet 14 produced by formng a first adhesive |ayer 15 nade
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 |apping plate 31 of the polishing
devi ces 30a and 30b shown in Figs. |0A and 10B through the second adhesive

| ayer 17. Al though not shown in the draw ngs, a paper sheet 15 for
separation is pasted onto the front surface of the first adhesive |ayer 15

and the bacaspurdmyeiohe tberespsdid MRASHY 6f {IRYSlishind Pa@nder to prevent
them fromdrying. Prigor to an actual use, the paper sheet on the surface

of the first adiesik ehompepnatherspyludiieg rofd 1Byemhedyiser thindnveetiback

sheet 14 i3, K rface,of. t he poli shi d 10 t'hrough
the first %&%ﬁ% b?;{{/rg{riué%f “ﬁ\?}?fﬁ%ﬁheé' ﬁ’:?ci]fes}é?eqt ]rfg Oﬁ’é?ﬁ’ﬁﬂg@gg‘?m%lﬁ‘g Haper
sheet on fibe bdbésisurlhger 18 ohhehs aeandsuAdbesirven | ayehic Lhebs 1@egked of f by

the user and the polishing pad 10 as showmn in Fig. 3Ais pasted onto the
surfack oRORROVERENHgopioreed matyhiag apddirmiree sedond adhesivhdayarol? he back

face | i oned t 't pad 11 through the first
adhest ve [ayar PREE syptRb TR B8k HBRPREL Shebfls et Rl 3t f oamed
resin mateet allowflightl tpup stsheinenghok wathydienge 180k LKHERErilY F¥led to

pol ychl orj de  or acr;ﬁr type. shown by broken lines in Fig. 3A this

pol i shi ngPPHE"AE Aayr o ﬁFSt)végPéH shirtare tpeltaf brekesitifasredti mdaestidron 12 on
the back &dac8didrahetik r t 1. .Althou not shown,
throulgvhhol es S%ene‘t rggl;[oi nge rg%o?lhnbzﬁgug%cesogr%g%%%)%ﬁgpgatteﬁ‘g'back surface may
be pridvi ded t o Thepbhskingheeat 104 sda@sd to bemptahedttbehe Idpginapsparancy of

bol 1 shi ng a8 PEUTBHBOLTHE £ SoRbBrines TuRiich IAd sl phokamah W h
fhe. front i} aocest o908t AT Te SplaPhdLafgl wilh RbraRBos R TR0 F oaned
mat er i al rapdr sbeel fog sapsexiond (agthdsivee ik ayetedldnto the front surface of the
first adhesive layer 15 and the back surface of the second adhesive layer 17 in
15  order to prevent them from drying. Prior to an actual use, the paper sheet on
the surface of the first adhesive layer 15 is peeled off by the user and the back
sheet 14" is pasted onto the back surface of the transparent pad 11 through thé
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
20 polishing pad 10 as shown in Fig. 3B is pasted onto the surface of the lapping
plate 31.
This back sheet 14' is attached to the back surface 1lb 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 so0 as to cover
25  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

30  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 through, a throughhole 18 is prelimnarily
formed to penetrate it fromits front surface to its back surface at a
position corresponding to the Iid 32 on the surface of the | apping 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 Figs. 10A and 10B t hrough
the second adhesive |ayer 17. As expl ained above with reference to Fig.

3A, a paper sheet for separation (not shown) is pasted onto the front

surface ofhavaetrahbpsienagneia¥ ol @ygfealer aRh tigs RACk.ULERC8RL t6rsecond
adhesive layer 17 in_15 order to prevent themfromdrying. Prior to an

actual us&reatss hapepO¥nivatlight of he leantfense wofveldngthiwithiradhe shuge loAyer 15
i s peel ed r_.and.the back sheet 14' is pasted onto the back
surface ofg%P&gp ?Pg%’gpalﬁrb gn%"%ﬁgp ©1 FARP BT t ey ltfel Peal i pnus rRR P AT 15 At

the time dabo ke laghtiel whseenttlLiDaREFasdtest 3PMhh BOMAGK isUhtagRohst he
second ad\%g(s)l ve |ayer 17 is peeled off by the user and the 20 polishing pad
10 as ShowrVRA PYenm3Eransngaereydmesiths advel seot geeatef thime 30%plor hight of at e 31.

Thi s back,she Lo ch 0.t back.surface 1 f t
af or ement i one I}#gﬁggg? Z‘%{L&pgﬁ&ﬁ%;ﬁ#@) agh°t Héﬁi“? Fasqgea%ﬁziéﬁp%%g% 15. |f
the first adhesive layer 15 or the second adhesive |layer 17 is forned so

as to cover, 25 the slot 18 partially or conpletely, a transparent adhesive
is to be & ?‘g%ﬁgﬁ%%@ﬁ)t he polishing pad 10 having the adhesive | ayer 13

formed on the ; th r.anspar.ent s shawn in Fig.
2 or having the@ﬁ%Egﬁé{g&g@%dﬁ@g?hﬁ'ﬁ%ﬁtﬁ% e Ié’sr& ugg(ggﬁjq%ﬁﬁﬁo%?m?}ng he

j udgnht gie trhesparemtipad ldndhvihe thhobolidtiing spreesa MAYisReinharemdnd
accuratelillf tQﬁWtégnsparency is 30 less than 10% It is therefore

pr ef er abl & thitodused Py Prepariage Hagay rosrenad memhbey/by fillirg pandding equal

[ ant of arer sheR R b LR Le B A iy B PRAED e o
exanpl e, pelaaypaneneinyiayolpehlerdal ot @acsl greatad thBfrdening agent and
hardening this mixture, abrading both surfaces of this planar member to a
15 specified thickness and polishing both surfaces by using a tool of a known kind
for surfacing with diamond abrading particles éfﬂxed to the surface.
A resin material with purity equal to or greater than 60%, or
preferably 90%, is used for the production of the transparent pad 11.
Examples of polyurethane type of resin material include tolylene diisocyanate
20 with purity 60% and preferably metaxylene diisocyanate and hexamethylene
diisocyanate with purity 90% or greater. The transparency Iin 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 used include
3,3'~dich1(_)ro-4,4‘-diaminodipheny1 methane (such as MOCA (tradename)
25 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,

30  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 nay be equal to or greater than 30%for |ight

of wavelength in the range of 400nm 900nm or in the range of 450nm 900nm
Produci ng Met hod> The polishing pad 10 of this invention is produced by
firstly obtaining 10 the transparent pad 11 having the polishing surface
11a, This transparent pad 11 is produced by preparing a planar non-foaned
menber by filling a nolding block with a liquid mxture of a resin

mat eri al of pol yurethane, polyethylene, polystyrene, vinyl polychloride or
-acryl typéyanlnawhdetieingngethg@nt and hardening this nixture, abrading both

surfaces of thi .[gla ar menber to a 15 specified.thickness and polishing
both surfaces b; gléi he gsvover ¥ mmsnke Konmedfmeckanitaldy wg wiet frogk anond

abr adi ng @@H‘a‘c&BP%@Erfahéﬁ%@g}?ptaHelﬁ%%%%8 aﬁ%?l gBlP rial with purity

equal to or greater than &rabl ed for the
production of t’ﬁhetacﬁmm@r émyerpaﬂ dﬂFlg E&amal g% OfacROsds®RL hapeot YRe Of

resin t r| al | ncl ud i égene dii socyanate 20 with purity 60% and
pr ef er Abl ei??é{él altse seied A aneadhpissiteageait itbodly avar &he t h

e A sgh%@équb &%etaraﬂ SRS Py Brod Gt B elangld regloop, can be

i mproved by using a resin of
har deni nguaigperg knifatormh@'hlke used i ncl ude

3,3 -dichloro di.a he met han such as MOCA (tradenane) 25
produced by m%‘ﬁ? Pac%g%%tﬂlﬁ’g %’Yliléﬂl Fagopieriodiceddyhydinge kifmpt i ne

and sodi Ufﬁ&hk@"tb@%ré&d’ﬁﬁ e?cﬁlegﬁiét e’ntgfrg%jeeﬁ%% u@fa%g;éﬁ%g?q%an "%Q%l Iﬁgﬁe

m xtures of dinmethylthio 2,4-tol ue M ne and h|o
di ami He (bmsb@tamm:m 300 firtt adhesine )apsrotisiced (htquat hadk SifRey af i on)

The i nden at ign 12 on e k sur 1b. of the transparent pad 11
as shown % Secfn (@ﬁaw@ 1%27%1?‘%&)%]6 Sﬁ‘ﬁ@%éﬁ|Céalhwaﬁtﬁ0@fﬁ€sth€ed shape
16 by a kmmdﬁééy b OEAHO S dleh? bt 11 figged
OO CaIEI) v on t e ot an& c E) ¥ 11 B}e“giyogf/ﬁa% ﬁlgstrg%%eg%e 18y£n3
The back sheet 14' as shown in Fig. 3B is produced by forming the slot
15 18 from the front surface to the back surface through the elastic sheet 16' and
using a knife or the like to spread an adhesive agent on the front surface of
this elastic sheet 16' to form the first adhesive layer 15 and on its back surface
to form the second adhesive layer 17. This back sheet 14' can be attached to
the back surface 11b of the transparent pad 11 by way of the first adhesive
20  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)
25  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

30 circular shape of 24 inches in diameter, it was ground to a specified thickness
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surface of the transparent pad 11 by a known | at hi ng nmet hod. The adhesive

| ayer 13 of Fig.. 2 on the back surface |IIb of the 5 transparent pad 11 is
formed by spreadi ng an adhesive agent thinly over the back surface |IlIb of
the transparent pad 11 prepared as expl ained above by wusing a knife or the
| i ke. The back sheet 14 as shown in Fig. 3A is produced by using a knife or
the like to spread an adhesive agent on the front surface of the
transparent 10 base sheet 16 to formthe first adhesive |layer 15 and on
its back surface to formthe second adhesive |ayer 17. The back sheet 14

can be attamhbédil st fierfadeackesupdlagnd tdaffaddiged saPsPaALERILRAL R Jty Way
15. The back sheet "14' as shown in Fig. 3Bis

of the first g(%hesi ve | ayer

pr oduced bﬁmfl Ry mHEok syrfaca)shy gneammof hesinfaring duok ate kmowhdsibdck
surface t J : I: heet 16’ d Si a.knife or the like to
spread anhgdhe%?\glgﬁégég? Héﬁefﬂ%% Fiid 32%?‘?93%tg‘?surtfﬁ‘fes‘qeqrﬁgfl?sc"egﬁ% 16' to

form t he fofthickadéesbuan lvaysethulDbaache@NThisSishagkrSUiS ACE1e ;S&isﬁl%@béﬁe
17. This back sheet 14' can be attached to "the back

second.adhesj ve_I| aye

sur f ace ngﬁ%?tgﬁ%%@thsparent pad 11 by way of the first adhesive 20
| ayer 15. <Test Exanple 1> A nolding block was filled with a liquid m xture
of 100 parts of urethane prepolyner (netaxylene diisocyanate with purity
90% or gr edest Exa@bldi@ated to 80C and 30 parts of a hardeni ng agent

(af orenenti oned AK{%§‘heated to 120C. It was kept at 120C for 10 m nutes
for a nol ding pfBede trapspaneeh nask stsoprodsiced e the damg Whvcks abbrer this

Pours, 1t ned caol e aan At rarhy: 1Ry PP ChChBILAL Phdci Renber
was rHppets¢htlhat i80a eialdinigabloshaps filleR4iiNgNRJid midhaRBIerIo0 partvas ground
to a specified thickness 7 and both its surfaces were poljished to an
aver age Sldfeftggge rg‘gaaﬁgg e@fxylene diisocyanate with purity 60%) 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
15 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 and both
its surfaces were polished to an average surface roughness Ra of 1ym (nearly
mirror surface) by means of a surfacing tool of a known kind having abrading
20  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
25  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.

30
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him (nearly mrror surface) by neans of a surfacing tool of a known kind
havi ng abradi ng particles of dianond affixed to the surface. A transparent
pad of thickness 1.5mm was thus obtained. This is referred to as the
polishing pad 5 of Test Exanple 1. <Test Exanple 2> Another transparent
pad was produced in the sanme way as above except that a resin materi al
with a lower purity (60%instead of 9099 was 10 used. That is, a nolding
bl ock was filled with a liquid m xture of 100 parts of urethane prepol yner
(met axyl ene diisocyanate with purity 60% heated to 80C and 30 parts of a

har deni ng Begéatl (af orementi oned MOCA) heated to 120C. It was kept at 120C
for 10 m s—and then taken out of the nol ding

bl ock. Afltix§ Olleﬂnl anar_non-f oamed hhber was 15 kept in a thernostatic
oven at 1d@eht-emiftingoetementt Weshtcldhbaeddamp natural y. After this planar
non- f oanedioneseder was rapped into a circul ar shape of 24 inches in

di anet er ,| liightvascegriapRtbhonta speci fli@gcghi ckness jand both its surfaces
wer e polijshed to an average surface ﬂkﬂ%&ﬁ‘i@ﬁ s Ralof Ipm(nearly mrror

surface) l;yar{é%ad}%g l&g’s‘tﬂrram ng—t 0350%;1;% blluvvn ki nd havi ng abradi ng 20

particle diranmond afrt rxed—t-o—the—sufrface: transparent pad of thickness
1. 5nm was thus obtained. This is referred to as the polishing pad of Test
Exanpl e 2. <ExM@ei fRilts 1of RxsdisRahencurOkhbRess & n?%ﬁ@ﬂéﬁn RALS Bl TESt
Exanples 1 and 2 was 25 neasured in order to study the effects o the
purity of RFgatesr brenymgohddnreprasridd the trhesiarangpaf ¢he potishing Fhé of

by, Gut t t f 30 30 th
b ckngas o pRIER A6 B b BificsBen b rnfhoT U5y FepaoapecieciB e or
(DR/ 2010 €ﬁdrﬁﬂ@f@f@)oflﬁh@gb|ﬁﬂﬂn§}ba@%ﬁ’l‘e%£ ExKagaky. Kabushi ki Kaisha) under

the conditions shown in Tab
These curves show that the transparency of the polishing pad of Test

Example 1 is 10% or higher in the wavelength range of about 370nm and over
and 30% or higher in the wavelength range of about 400nm and over. With the
10 polishing pad of Test Example 2 produced by using a hardening agent with
lower purity, the transparency was 10% or higher in the wavelength range of
about 390nm and over and 30% or higher in the wavelength range of about
400nm and over. It can thus be concluded that a polishing pad with higher
transparency at a shorter wavelength can be produced by using a hardening

15 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.

20  <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

25 was equal to or less than Ipm (nearly mirror surface).for each of them.
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Table 1 Resolution Inm Light-emtting elenent (light Hal ogen |anp source)
Light-receiving elenment Silicon photodiode -Range of wavel ength

350nm 900nm The results of Experiment 1 are shown in Fig. 7 wherein the
curve indicated by synbol El represents the transparency of the polishing
pad of 5 Test Exanple 1 and the curve indicated by synbol E2 represents
the rate of transparency of the polishing pad of Test Exanple 2. These
curves show that the transparency of the polishing pad of Test Exanple 1
is 10% or higher in the wavel ength range of about 370nm and over and 30%
or hi gher 4Expemenewv®t engt h range of about 400nm and over. Wth the 10

pol i shing pad oﬁ‘ETest Exarrpl e 2 produced by using a hardening agent with

| ower purity, ARFPINERFr ¢ fhonarol mﬂ@érphﬂ@h@frgf ent t Bsammpled ehft Wasange of

bout 390 | epgt h bout
300nm and ayer ot 1& eaRO I hRlord Bk s HeRR, PR SRERGRE R Gher

t r anspar etiglemns axghmm&cbabmmeithngfd’reﬁa@t&Expéﬂﬂi&ﬁq Wcéﬂtﬁ:iﬂ%g@t Q%ﬁen' ng
ai ned

15 t th h | | |
Lo a0eR Pt dBPOTh LHlmb it ke Fete carh 9005bimE BT SHLRY por i  y
of 90% or ugi’r%ata?r%ie@tr-gﬁﬁﬁton@%@fm 0180 (tr-gag}lamteﬂa roofucecirggengggﬁyﬁlggngss

of Test Exanples 3-5 were produced simlarl

usi ng t he Fegabiudtalardhaki KadhahdﬁdeiﬂaaSﬁfﬂ&tl@ﬁ@dhéxk.rﬁﬂﬁ Ta%@@pt that the

t hi ckness was % ‘Tﬁ ﬁ‘é@ 3 1 Omm for Test nPI e 4 and 0.5mm
for Test Exanpl8°ges4id o5 famsgim hrgmieskisRs whsreinsthegeaves o or

| ess t haniddirateRER kymbbld BE- ﬁ&'rrfa%&)cwfeﬂr r@;‘?x%geﬁ’{ tﬁg%%nsparency of the
10 polishing pads of Test Examples 3-5. These curves show that the transparency

can be improved by reducing the thickness of the polishing pad.

<Test Examples 6-8>
Polishing pads of Test Examples 6-8 were produced similarly as those of
15 Test Examples 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
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
20 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
25 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

30  conditions shown in Table 1.
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19 <Experinment 2> Transparency of the polishing pads of Test Exanples 3-5
was neasured to study the relationship with the thickness. The neasurenent
was taken as explained above with reference to Experinent 1 by cutting out
a test 5 piece of 30mm x 30mm wi th thickness 1.5mm from each polishing pad
and by using a spectrophotoneter (DR 2010 (tradenane) produced by Central
Kagaku Kabushi ki Kai sha) under the conditions shown in Table 1. The results
of Experiment 2 are shown in Fig. 8 wherein the curves indicated by
synbol s E3-E5 respectively represent the transparency of the 10 polishing
pads of Test Exdmpteasit3-d. EdfasReayrdase shewnt hafid e wiHeabsPalE K esCan be
i nproved by.reducing the thickness of the polishing pad. <Test Exanples

6- 8> Pol i g%ﬁiﬁq@t%iahg %’Fan%%tEﬁéﬂﬁrﬁﬂSégcf@VGSympeeq@mdgeeintasispﬁﬂeacsl' ypidbet hose

of 15 Tesgky; [ S mat eri al, and der, t he sane
conditionghhg§§%¥F§%%§¥%FE%F%%%ﬁgFéggg'3553368F“?h§ﬂ“¥6”§ﬁ eieRERGR tur f ace
roughness tReseoin FEpré thatudengafspaehas idgpd 90lheOfurdadenawi a kb Reuyh bht
abrad|$g par icles of dlaand affixed to its surface. Their thickness was
1. 5nm f or “HR8F BPIAYIEbY making the peHstriag pakthiprer.7 and 0. 5mm for Test
Exanpl e 8. The average 20 surface roughness Ra of the back surface of each
polishing pad was equal to or |less than Ipm(nearly mrror surface).
<Experi nment 3> Transparency of the polishing pads of Test Exanples 6-8 was
measured 25 to study the relationship with the thickness of polishing pads
with a rough front surface. The neasurenent was taken as expl ai ned above
with reference to Experinment 1 by cutting out a test piece of 30mm x 30nm
with 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 30 conditions shown in Table 1.
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20 The results of Experiment 3 are shown in Fig. 9 wherein the curves

i ndi cated by synbols E6-E8 respectively represent the transparency of the
pol i shi ng 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 5 can be inproved by making the polishing pad thinner. 21 CLAIMS 1. A
pol i shing pad conprising a transparedLAIME W th a front surface, said front
surface having a polishing surface with an average surface roughness of 5m
or less, said front surface of said transparent pad having grooves, and a

back surface Npo‘lﬁhﬂxgtﬁ’a@%ﬁgﬁﬁﬂ% aQ@a%Wdt dq 3l NEGHt at i on opposite said
grooves. 2. The polishing pad claim 1 erein said transparent pad has a

rate of urighe, S@lldefmﬁﬁmiaoerhamgalpoﬂishmg sgcrfmtvarch sthaverdg@¥uffoce | i ght of at

I t th 3. RO hi n d of claim1l
wher ei n SuE ERIBA e ST BT F ks o el delePl Fodim it or
gr eat er gaoRBurR¥off esid Itﬂagisﬁar@i‘t Tp@(ﬂ hatif2ah ifeRtaBY 8hSIAEL Baill Bretr@EM 900Nm 4.
The polishing pad of claim1 further conprising an adhesi've |ayer of an

adhesive material formed on said back surface of said transparent pad. 5.

The pol ishi nﬁu%?oqls&ggfplaﬁ"ofncﬂaznflLfrvshe?c}n%%'&@r n%paag%ta back sheet attached to a

back surtface of* sai ransparent pa Sal sheet conprising a

t r ansparpadthabasae shiggit traﬁsﬁ‘dsl@@h eqad1es bV greh@Y 8an d0% for sigEdftht adhesi ve
| ayer, ﬁald first adheswe | ayer being formed on a front surface of said

t r anspar @it Obwevelsngdt in HIng-2¥W8hd adhesi ve | ayer being formed on a back
surface of said transparent base sheet, said back sheet being attached to
said back surface of said transparent pad through said first adhesive

| ayer. 6. Thehegwiliskingpgd pAdaind 1 cttereim kaifl umhbparentonpri si ng a back

pad has a rate of light transmission equal to or greater than 30% for light of at

least one wavelength in 350nm-900nm.

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

tfransparent pad.

5. The polishing pad of claim 1 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

back surface of said transparent pad through said first adhesive layer.

6.  The polishing pad of claim | further comprising a back

sheet attached to a back surface of said transparent pad, said back sheet
comprising an elastic sheet having a slot that penetrates from said front

surface to said back surface, a first adhesive layer and a second adhesive layer,
said first adhesive layer being formed on a front surface of said elastic sheet,
said second adhesive layer being formed on a back surface of said elastic sheet,

said back sheet being attached to said back surface of said transparent pad
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sheet attached to a back surface of said transparent pad, said back sheet
conprising an elastic sheet having a slot that penetrates fromsaid front
surface to said back surface, a first adhesive |ayer and a second adhesive
| ayer, said first adhesive |ayer being fornmed on a front surface of said
el astic sheet, said second adhesive |ayer being forned on a back surface
of sai d #haghisaidsiveeddhesisalageback sheet being attached to said back surface
of said transparent pad 22 through said first adhesive layer. 7. The
pol i shing pad of any one of clains 4-6 having a rate of light transm ssion

equal t o7 or THE 88fiSHind RANLIHAYhEbf biaght 4-8Thadng G810 fAE Wavel ength in
350nm 900nm 8. The polishing pad of any one~of cl ai 4-6 having a rate of
| i ght tiransenisesi auakigualsrdater chargh@afaerlighhahat3ess bor whvgbigtiof at | east one
mavelenqtﬁ Oin&ﬁgpnn}QOOnnl 9. The polishing pad of claim1 wherein said
transpar @nt "BEd COHbri ses  a non-foaned material of a resin sel ected from
the group consisting of polyurethane resins, polyethylene resins,

pol ystyrene resins, vinyl polychloride resins and acryl resins, 10. The
pol i shi gy padealighiye paeobinycingiatslaime 4whdpeing agatc @f éigﬁtesi ve material is
sel ecte IOk e .St NG 0 ter hesi ves pol yet hyl ene
adhesi vggﬂs‘g}ggéi";h} eggéllgggg\l} se%%ﬁgl{laﬁur e/t? anrﬁlé;hggﬁaég?ﬁgg{le §%¥e$?ﬂgt%dhesi ves and
nat ur al inGbben-MWohesi ves. 11. The polishing pad of claim5 wherein said
transparent base sheet conprises a non-foaned sheet of a resin materi al
selected fromthe group consisting of polyurethane resins, polyethylene

resins, ool ¥gt ¥58R6 L8 v | ' ' acryl resins.
12. The pol?(si?(ng pgﬁ gfo@glagp\rfrl]gM%@%gﬁ%g%&g@g%g@ﬁg% is one selected
f r om norr-wavieametl otatershefs scsanskldotainteain shregriosp caisistivgrdt hod of producing a
pol i shi ng )%aol sai d, met hlod . . .

polyuretharie resins, polyethylene resins, polystyrene resins, vinyl

polychloride resins and acryl resins,

10.  The polishing pad of any one of claims 4-6 wherein said adhesive
material is selected from the group consisting of polyester adhesives,
polyethylene adhesives, epoxy adhesives, polyurethane adhesives, acryl

adhesives and natural rubber adhesives.

11.  The polishing pad of claim 5 wherein said transparent base sheet
comprises a non-foamed sheet of a resin material selected from the group
consisting of polyurethane resins, polyethylene resins, polystyrene resins,

vinyl polychloride resins and acryl resins.

12.  The polishing pad of claim 6 wherein said elastic sheet is one selected

from non-woven cloth sheets and foamed sheets.

13. A method of producing a polishing pad, said method
comprising the steps of:

filling a molding block with a liquid mixture of a hardening agent and
a resin material selected from the group consisting of polyurethane resins,
polyethylene resins, polystyrene resins, vinyl polychloride resins and acryl

resins;
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conprising the steps of: filling a nolding block with a liquid mxture of a
har deni ng agent and a resin material selected fromthe group consisting of
pol yur et hane resins, polyethylene resins, polystyrene resins, vinyl

pol ychl oride resins and acryl resins; 23 hardening said liquid mxture to
t hereby obtain a planar non-foanmed menber; polishing both surfaces of said
pl anar non- f oraréching s tiqhid 1vixhat b terdol BGPAL ﬁlﬁharnﬁdl-fbaﬂicag an average
surface roughness of Smor less as said polishing pad; form ng grooves on
a front %ﬁ?%%%e of said transparent pad; and form ng an indentation on a

back surface 6ishaistboll ARRRA! SEPAGARRASLLR AlLfhbc B AR, 14| The method

of claim13 f conprising the ste ormn esi ve | ayer
conpri sitmapsparesidiaddiavimgam sxetage kurfacefragghnods fdfiuch or lamspangint  pad. 15. The
met hod of 1schai m 13 further conprising the back sheet attaching step for
att achi i 6H"&P%ck surface of said transparent pad a back sheet that

conprises a tARRRYEMes RSN G aced fishiittandRER P48, d@yer and a second
adhesive | ayer, said back sheet attaching step corlr)prl sing the steps of:

fornming sai d foiming amlHedintasionagera backa sirfont o8 saiflatensphrestipdd tappns pasadt
base sheég'vfsorm' ng said second adhesive | ayer on a back surface of said

t ranspar n? ‘Base sheet; and attaching said back sheet on said back surface
of said transparent pad through said first adhesive |layer. 16. The net hod
of claim 13 further conprising the back sheet attaching step for attaching
on a bacdit sueapethe of giaimtl p whes cerprigiag the Yo rf Hrag anhat

adhesive layer comprising an adhesive on a back surface of said transparent

pad.

15.  The method of claim 13 further comprising the back sheet attaching
step for attaching on a back surface of said transparent pad a back sheet that
comprises a transparent base sheet, a first adhesive layer and a second
adhesive layer, said back sheet attaching step comprising the steps of:

forming said first adhesive layer on a front surface of said transparent
base sheet;

forming said second adhesive layer on a back surface of said
transparent base sheet; and

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

threugh said first adhesive layer. ‘

16.  The method of claim 13 further comprising the back sheet attaching
step for attaching on a back surface of said transparent pad a back sheet that
comprises an clastic 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
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conprises an elastic sheet having a slot penetrating froma front surface
thereof to a back surface thereof, a first adhesive |ayer and a second
adhesive |ayer; said back sheet attaching step conprising the steps of
formng said slot through said elastic sheet; formng said first adhesive
| ayer on said front surface of said elastic sheet; formng said second
adhesi ve | ayeafttatchu@aiaxd Haak khauoi adeé badk safade of asd irénspate@epad and 24
attachin 11,31 k sheet n sai d back surface of said transparent pad

t hr ough 5‘?”@ p ?tchta?diﬁggY‘?/ YPayer. 25
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