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SPECI FI CATI ON SEM CONDUCTOR WAFER POLI SHI NG APPARATUS TECHNI CAL BACKGROUND
The present invention relates to a semiconductor wafer polishing apparatus
for polishing an insulating film which is formed on the surface of a

sem conductor wafer, to nmake it snmooth-by & chem cal nechanical polishing
met hod and, nore particularly, to a sem conductor wafer polishing apparatus
in which the thickness of an inter-layer on the surface of the

sem conductor wafer is measured before and after polishing in the

sem conduct or wafer polishing apparggir¢grraadrione polishing condition is
changed as necessary according to the neasured filmthickness val ue so as
to polish the inter-layer filmof the sem conductor wafer to a desired

t hi ckness. BACKGROUND OF TECHNOLOGY To fabricate a sem conductor chip,
conducti ve |SEMICONOUCSIORaNAFER ROBISHING APPARATEgers are |lamnated in a
predeterm ned pattern in a predeterm ned order on a sem conductor wafer,
then the conpleted nmultilayer is cut and divided to chips. Hence, as a
pattern layer is stacked on another pattern layer, it devel ops projections
and depr essiBrSINIEAd: RAGHCRAWBYher pattern layer is stacked on the

proj ections and depressions of the patter& |l ayer thereunder. In this way,
the projections afdedffesehitodavention gelages, tes ansepirgparstare

l'am nat ed. %éﬁ%ﬁ?E%ﬁh%ﬁ%gﬁF%%paratus for polishing an insulating film,

which is forméd on the surface of a semiconductor wafer, to
make it smooth by a chemical mechanical polishing method
and, more particularly, to a semiconductor wafer polishing
apparatus in which the thickness of an inter-laver on the
surface of the semiconductor wafer is measured before and
after polishing in the semiconductor wafer polishing
apparatus, and the polishing condition is changed as
necessary according to the measured film thickness value so
as to polish the inter-layer film of the semiconductor
wafer to a desired thickness.
BACKGROUND OF TECHNOLOGY

To fabricate a semiconductor chip, conductive layers,
insulating layers, or other layers are laminated in a
predetermined pattern in a predetefmined order on a
semiconductor wafer, then the completed multilayer is cut
and divided to chips. Hence, as a pattern layer is stacked
on another pattern layer, it develops projections and
depressions, and still another pattern layer is stacked on
the projections and depressiohs of the pattern layer

thereunder. In this way, the projections and depressions



proj ections and depressions on the surface of the topnost |ayer prevent
‘proper focusing at the tinme of exposure, and accurate pattern fornm ng
cannot be acconplished. As a result, pattern trails, wiring pitches, etc.
cannot be reduced, nmaking it inpossible 2o-achieve higher integration. To
cope with the probl em described above, the inter- layer filnms of a

sem conduct or waf er have been polished and snoot hed by using a

sem conduct or wafer polishing apparatus which enploys the chem cal

mechani cal pakiilghupgapr aeeseslapetbdaret Danthat¥a. i B Faloplsadaptd in
the lithography of mcropatterns, nultilayer design of mcropatterns,
snoot h i nt eprb3agetibnsubati dgpkeksipnet on Thepshrfacehefi bher tbpyestfi | ns
of the sem conductor wafer, however, it is required to adjust and decide

t he processilayetopdieveott propkes femusdndustotheatémepofi skpagunpparnadus,
i.e. diverse factors including the polishing time, the speed of a carrier,
pol i shi ng presytprée ppéEtekpufiorsing| gappotobpeasapppPl tahedhe Aotant i onal
speed of a pl at t he tenperatgre of the syrface of a pad, golishing cloth

to be selec @&PighepﬁF€§§Br§r6F §/pYdTeBAJPLIGRERF, 8hE- bGERRPFI PRg

pressure. |In _addition, the surface of.the sem conducior. wafer to be.

ol 1 shed i s 2BAECEgd BGXIAG: 35 pOPPERTRSpEE GRRAGC: RLSPOFi CRFRGTAFbRRss,
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has conventihgoall ¥i968Nof a~ 3emiconductor wafer have been polished and
smoothed by using a semiconductor wafer polishing apparatus
which employs'the chemical mechanical polishing process in
order to achieve improved focal depth in the lithography of
micropatterns, multilayer design of micropatterns, smooth
inter-layer insulating films, etc.

To polish the inter-layer films of the semiconductor
wafer, however, it is required to adjust and decide the
processing conditibn of the semiconductor wafer polishing
apparatus, i.e. diverse factors including the polishing
time, the speed of a carrier, polishing pressure, the
amount of slurry to be supplied, the rotational speed of a
platen, the temperature of the surface of a pad, polishing
cloth to be selected, the pressure of a pad conditioner,
and backfilling pressure. In addition, the surface of the
semiconductor wafer to be polished is pressed against a
polishing pad during the polishing process, making it
difficult to directly.measure the thickness of the

remaining film by measuring instruments or the like. For

this reason, the polishing amount has'conventionally been



controll ed based on the el apsed polishing tinme, assum ng that the
‘inter-layer filmpolishing rate stays constant. Hitherto, to measure the
filmthickness of a polished sem conductor wafer, the polished

seni conductor wafer i s washed and dried BeTore it is set on a measuri ng
unit separately installed fromthe sem conductor wafer polishing apparatus.
This has been requiring a few hours to performthe neasurenent, and there
has been another problemin that the obtai ned neasurenent  data of the film
_ thickness cannbrobtedsbdsed onh thef elaphedspbiighing pihéshassumbngl y
because of the changes in the tenperature of the polishing cloth in the
pol i shing appatathe. imbebelapes §éé@iPpéishh@gnﬁagﬁr%ﬁaY$lﬂ¢@ﬁt@kﬁess of

t he seni conductor_waf er whi ch has been polished by the seniconductor wafer
pol i shi ng appar at Bstkertee harBegsvsedthe fhbn Ehirinres of e RELighed

t l'i_shi, I ti b I ble, ti h | dy, d
cimce tho. f FE-FAPCRAERE BPEBRe BOFi BROA=CEM SSRUCEROFCCaF Y= HES Heasur ed.
dth | di,t i, f-th ' d I.shi t
"2 no T onger2phES ARE- 0bt &3 Bathe® e NRERRT CRA AR ChraPRETRE ThEor etent

'nvenF'Qn’_Eggﬁﬁatél r?ﬁb@ﬁ?%@ds?gbﬁoﬂﬂﬂcgg i&@ﬁﬁﬁﬁ@Bk'ﬁQ?QQ BOPRERE K
conprising: neasuring means for nmeasuring the thi ckness of an inter- fayer

filmformedagRadat@l COMMISIRLs WESH PEGOLL1ANh AP hAd Y HbAftim
sem conduct or “waf er; detecting neans for detecting the polished state of
the sem conguet Aka¥@iement, and there has been another problem in that
the obtained measurement data of the film thickness cannot
be used as it is for the subsequent polishing mainly
because of the changes in the temperature of the polishing
cloth in the polishing apparatus.

To be more specific, the measured film thickness of
the semiconductor wafer which has been polished by the
semiconductor wafer polishing apparatus can be hardly used

~as the reference value of the current polishing condition
because considerable time has already passed since the film
thickness of the polished semiconductor wafer was measured,
and the operating condition of the semiconductor wafer
polishing apparatus is no longer the same.
DISCLOSURE OF INVENTION

According to the present invention, there is provided
a semiconductor wafer polishing apparatus comprising:
measuring means for measuring the thickness of an inter-
layér film formed on a semiconductor wafer before and after
polishing the semiconductor wafer; detecting means for

detecting the polished state of the semiconductor wafer



-4- according to the thickness of the inter-layer filmnmeasured by the
‘measuring neans; and controlling nmeans for conparing the polished state
detected by the detecting nmeans with a reference filmthickness to control
the polishing condition of the senmiconduétor wafer polishing apparatus. The
measuring nmeans is adapted to select a few particular dies anong the dies
formed on the sem conductor wafer and to select particular places in the
pattern of each die so as to neasure the filmthickness of the particular

pl aces. Theapabtidéubatopktheeshibehesshefmeneuingentlagepefibnmedasarag the
measuring nmeans should be a central point and a plurality of points evenly
di st ri but edbar thedmeheucénygr meapsi; neapdecgntrhélingt nabnpofor aomipéoimg

poi nts evenly distributed around the central point of the sem conductor

waf er. Thi.sthekpelishgdssitbte detgetedt byh&henfekaetingfmepnsreikbhning
film the degree of caonvex or concave configuration, the inclination of the
t hi ckness oFeﬁﬁéepéﬁafﬂﬂﬁgtPFF#PPﬁSatBaFPPEEPértHPrE@%%%hlnﬁtEOHQéEb?ﬂlng

to the difference in thlc s bet en t entral t and the points
around the eéhﬁﬁﬁlsﬁHFﬁPP Hciﬁf ErPHE ﬁgéﬁg ﬁ89 H§ed to measure the

o e St conss B AP TRCORE S AP L AR,
it e A s b g e el (g
di vi ded i nt galfae $hePto %Q@eEEObQEEheﬂiaénBlaces in the pattern of
each die so as to measure the film thickness of the
particular places. The particular places where the
measurement is performed using the meaSuring means should
be a central point and a plurality of points evenly
distributed around the central point, e.g. the central
point and four points evenly distributed around the central
point of the semiconductor wafer. This makes it possible
to detect the thickness of the remaining film, the degree
of convex or céncave configuration, the inclination of the
thickness of the remaining film in a particular direction,
etc. according to the difference in thickness between the
central point and the points around the central point.
A wet measuring means may be used to measure the
thickness of the polished semiconductor wafer éo as to
enable the thickness of the semidonductor wafer immediately
after polishing to be measured without the need for
'subjecting the polished semiconductor wafer to a separately

installed cleaning machine and dryer. The polishing

process is divided into two steps:; the projeétions and



-5- depressions on the surface are snoothed out by first polishing, then
the condition for second polishing is presumed fromthe filmthickness
obtained by the first polishing. In other words, since the surface of the
sem conductor wafer is al nbst snoot hed-bp the first pol i shing, the second
polishing is carried out at a known polishing speed exhibiting linearity
which is decided by a chip pattern; hence, the accurate tinme required for

t he second polishing, i.e. the polishing tine required for a reference
t hi ckness t debeesedohedonc@hebgusehceTheeSeRbeOAEHCHAE B?fﬁirgﬁl'sh'”g
apparatus will be described in further detail. A plurality of sem conductor

wafers to beopdshihgd ahenpkheedondigieantairneecshdcpolssEehgi Nsa
predeterm ned container installing position of the sem conductor wafer
pol i shi ng appasames. faomothegfaim thkeknests bbeasmedcbpduhéofivaters one by
one fromthe container and noves themto the neasuring instrunment. The
measuring | POLASHERD .| sInf@th%RaMQ)tfésy asinden the ckureaceresfs itheng devi ce
maki ng use of reflected lig a beamof light is applied to a
predetern1né&mﬁSPHFUGFOFhHa§8ﬁ1ééné&@?é? vapeEhed B¥cbhat Eiysheasure the

filmthicknes sed on.the refl ect and the obtained value is
supplied toP Si&SﬁﬂPQYIEPe ?ﬁ&oﬂgagﬁiFﬁb gﬂs%?uﬁéﬁflﬁg %ﬁﬁlﬁbeﬂ kRewnan

thi ckness. meaeurRiad: SBsERt SR0kBEkAREH bBRRGEY PR il ot S Ghet Ry chrent

met hod by tEﬁlgeﬁaﬁEbgﬂ,'HEBEH?EEhe DOWEYEEe t¥me required for the
second polishing, i.e. the polishing time required for a
reference thickness to be reached, can be set.

The semiconductor wafer polishing apparatus will be
described in further detail. A plurality of semiconductor
wafers to be polished are placed in a container which is
set in a predetermined container installing position of the
semiconductor wafer polishing apparatus. A moving arm
takes out the semiconductor wafers one by one from the
container and moves them to the measuring instiument.

The measuring instrument is, for example, a film
thickness measuring device making use of reflected light; a
beam of light is applied to a predetermined point of the
semiconductor wafer to accurately measure the film
thickness based on the reflecfed light, and the obtained
value is supplied to a controller. The measuring
instrument is equipped With an image processor, moving
mechanism, etc. to accurately identify the film thickness
measurement points on the semiconductor wafer. The

measurement method by the measuring instrument, however, is



-6- not limted to the reflection nmethod. Upon conpletion of the -

nmeasur enent by the neasuring instrunment, the sem conductor wafer is renoved
fromthe nmeasuring instrunment by the noving arm and placed at the nounting
position of a turntable which has a posi 6 en where an unpol i shed

sem conductor wafer is placed and a position where a polished sem conduct or
wafer is placed and which turns horizontally by any angle with

sem conduct or wafers nounted thereon. Wen an unpolished sem conduct or

waf er is di gpesedmaielheomeuBt -RG1RRSHbHORePholNe turntable, the turntable
turns 180 degrees to nove the sem conductor wafer to a polishing table. The

pol i shing table i gpeanpeofpleptbABbEl ¥hef mdabobeabhbdbpatheimelsupinges at a
predet ermi ned speed, and an abrasive applying unit; it is equipped, at the

t op thereof insitrbmenhel dae wemdikohdudsoa seffecondugtnovedf EromntheDVes up
and down, and a carryi ng nechani sm whi ch noves the hol der horizontally. The
hol der is pmreestedng tihs&rumentobyntbeanpyingasend andnpyacedeaprebsure; it
lifts a sem conductor wafer by negative Eressute when it is noved down onto
t he seni condg¥n§ingabPesitiom pheat Gunngpbéebyhipk basr ¢i ngshbépanviere The
lifted semi conductor wafer is noved up and further noved horizontally, then
noved down @ﬁtHnP931§BPﬂs§FW§CB&§MGF°Fh€a§6F|%ﬁlﬁéaFﬁﬁlénﬁyatR@sé5%@9|ng
mechani sm The polishin bl e Iles t he | i shing, abrasiv t he
surface of @rgoPlgﬁ}ﬁghﬁ§d5§W& BAREtey Hggﬁghlﬁhgléﬁﬁ aé@g VH%
sen1conduct%hr%%fﬁ " %%%%Qly by any angle with semiconductor wafers

mounted thereon. When an unpoiished semiconductor wafer is

disposed at the mounting position of the turntable, the

turntable turns 180 degrees to move the semiconductor wafer

to a polishing table. The polishing table is composed

primarily of a'polishing pad which rotates at a

predetermined speed, and an abrasive applying unit; it is

equipped, at the top thereof, with a holder which holds a

semiconductor wafer and moves up and down, and a carrying

mechanism which moves the holder horizontally.

The holder is provided with a suction mechanism based

on negative pressure; it 1lifts a semiconductor wafer by

negative pressure when it is moved down onto the

semiconductor wafer from the turntable by the carrying

-mechanism. The lifted semiconductor wafer is moved up and

further moved horizontally, then moved down onto the

polishing pad of the polishing table by the carrying

mechanism. The polishing table applies the polishing

abrasive on the surface of the polishing pad and turns to

polish the surface of the semiconductor wafer pressed



-7- against the polishing pad. Upon conpletion of the polishing of the
-sem conduct or wafer, the foregoing procedure is reversed to place the
pol i shed sem conductor wafer in a contaiper for holding polished

sem conductor wafers. In the mddle of'tﬁe‘polishing process, the film

t hi ckness is neasured by the nmeasuring instrunment at the sane points where
the filmthickness was neasured before polishing, and the neasurenent
result is supplied to the controller. Then; the controller determ nes the
pol i shed ansgetiinst the pedisbhdgcped.waf er according to the val ue before
polishing and the_value after polishing; it also conpares the film

t hi ckness after pBPPBhfapPheEthon eEf EReneelishing o€ ke sSemh@onduetor | nds
a difference therebetween, it changes the polishing condition for the
subsequent PBERERI fGei AOEEEBLBINRECGRART BhSIEEERRPREdTRoPL3RR A BRDUNt . For

I nst , th troller ch th | i, shi diti I it

| nor eases oPOYESHess BSTERERHHFLOR HG TEFmbRoP HPBSSFRGT pfBESHPEHHIt he
film:thi ! Iof £ t O if th

i T ohi ckn et TPEERn 3 amEaRibeRbR e et 8P| 1 S AT HL G ana

depr essi O”Spggﬁéﬁ?ﬂgﬁ g?Pgr‘é%Ea'thQOﬂ&maE (iaEgﬁeBQi Tésmgétgﬁflgdtﬂf grotral

point, then"the cont carries out t ressing o e surtace of the
pol i shing pada@hiradhushsthemRhesayr enef skt Pasckrslnhase ehet Be1ROl der to

make correction so as to obtain the reference
thickness was measured before polishing, and the
measurement result is supplied to the controller.

Then, the controller aetermines the polished amount
of the semiconductor wafer according to the value before
polishing and the value after polishing; it also compares
the film thickness after polishing with a reference film
thickness, and if it finds a difference therebetween, it
changes the poliéhing condition for the subsequent |
polishing in accordance with the determined polished amount.
For instance, the controller changes the polishing
condition, namely, it increases or decreases the polishing
time or pressing pressure if the average film thickness is
different from the reference value. Or if the film
thickness is uneven and inclines or if there are
projections and depressions between the central point and
the points around the central point, then the controller
carries out the dressing of the surface of the polishing
pad or adjust the pressure of the back surface of the
holder to make correction so as to obtain the reference

film thickness.



filmthickness. -8- When the sem conductor wafer is subjected further to
the second polishing after the first polishing, the controller calculates
the tine for the second polishing according to the polished amount obtained
by the first polishing. During the first-pdltshing, the projections and
depressions on the surface of the sem conductor wafer are large, and the
polishing speed is high. Wen the surface becones snoother as the
projections and depressions on the surface are renpved, nearly the whole
area of the surfacdilvarethe samenidwdtdr thefolisiug qadd gt to

pol i shing amount per unit hour beconmes a predeterm ned value, making it
easy to guessthmesgmwmérvwiﬁshinqnafEEmcﬁheifirst[pniﬂéﬂkhgx)uhﬁ<:u|ate.the
polishing time by taking the polishing anount upon conpletion pf the first
pol i shing as @Pp mll_ﬂ%?e¢§'1¢¢£a_’¢€%§ | theirf e fof ite repadnet gnl ishidsg er mi ne
Dol 1 5hi g appAFSPHLERD T E0 e rot L 1ead | #Reuro Lok FF iRy (e oot
an be cal cul B0 B By Sua it S0e themd b BiuiPad PR nEnel PEe) B6kLSRPngRnd
Lhe L1 ¢ edug sl Slohder e0nd ol Sl OOt el SO e st e ned
11ustrating poe GEPOMdte Yo £ SEMNS UL Us I . PRELANLRG 2pRELALYUS TN
o becomes smoother as the projections and depressions on the
surface are removéd, nearly the whole area of the surface
come in contact with the polishing pad, and the polishing
amount per unit hour becomes a predetermined wvalue, making
it easy to guess the polishing amount. Hence, it is
possible to calculate the polishing time by taking the
polishing amount upon completion of the first polishing as
approximately the full surface polishing thereby to
determine accurate polishing time. In this case, it is
also possible to use two polishing apparatuses to perform
the first polishing and the second polishing separately.
Further, the total time required for the polishing
can be calculated by adding the time required for the first
polishing and the time required for the second polishing.

obtained above; the determined value is fed back.
BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a top plan view illustrating an embodiment
of a semiconductor wafer polishing apparatus in accordance
with the present invention; Fig. 2 is a perspective view

illustrating the embodiment of the semiconductor wafer



with the present invention; Fig. 2 is a perspective viewillustrating the
enbodi nent of the sem conduct or wafer -9- polishing apparatus in .
accordance with the present invention; Fig. 3 is a partial sectional view
illustrating a polishing table; Fig. 4 TsZa diagram show ng a sem conduct or
wafer; and Fig. 5is a chart illustrating neasurenent results in relation

- to corrective neasures. BEST MODES FOR PRACTI SI NG | NVENTI ON An enbodi nent

of the sem conductor wafer polishing apparatus in accordance with the
present invepolbshinyl apparstudesnr abedrdénsenmvitindtics oprawéiet pol i shing
apparatus 1 shown in Fig. 1 and Fig. 2 is constituted prlnprlly by:' _
pol i shing tabREsnbien; Ehgni dalsyaaparbbahasectioyabovieni hlusieratnisng ating
filnms of sem conductor wafers 3 shown in Fig. 4; containers 4 for holding

t he senicondﬁcP%;lﬁﬁ%EgstBb%@foFéGpoﬂi%ﬁi%g&lﬂﬁnammﬁbﬂwmn%-aor hol di ng and
novi ng the seni cond ctgr wafers 3 before polishing; noving arns 8 for

hol di ng and HBYHERTHELQENTREREICRRY hWeFers %:a‘?t a’ﬁ)%lj[)% h%"?‘;fja%itf&téﬂter

' 0 ' th ' d 3 to. be he a e
contors of tREEREDRREARILEDE B8 L ROREH S Pl B e Pt iV SRAHR 1y i th
th ' d e . riers 14 for carrying the
seﬁiigghﬁg?ogﬁﬁg?%ﬁgﬁgr??%n??%gfngﬁga.ﬁggwﬁggﬁo the polishing tables 2; a

measuring instrumes dfnd@ImERESYE | ik theni HLKNESSy Qatdle dysAtNg film

of the
apparatus in accordance with the present invention will now

be described.
A semiconductor wafer polishing apparatus 1 shown in
Fig. 1 and Fig. 2 is constituted primarily by: polishing
tables 2 for chemically and mechanically polishing the
insulating films of semiconductor wafers 3 shown in Fig. 4;
containers 4 for holding the semiconductor wafers 3 before
polishing; moving arms 6 for holding and moving the
semiconductor wafers 3 before polishing; moving arms 8 for
holding and moving the semiconductor wafers 3 after
~polishing; a center adjuster 10 foe enabling the
semiconductor wafers 3 to be held at the centers of the
moving arms 6; turntables 12 which turn horizontally with
the semiconductor.wafers 3 mounted thereon; carriers 14 for
carrying the semiconductor wafers 3 from the turntables 12
to the polishing tables 2; a measuring'instrument 16 for
measuring the thickness of the insulating film of the
semiconductor wafer 3 before polishing; a measuring
instrument 18 for measuring the thickness of the insulating

film of the semiconductor wafer 3 after polishing; and



sem conductor wafer 3 before polishing;, a nmeasuring instrunent 18 for
‘measuring the thickness of the insulating filmof the sem conductor wafer 3
after polishing; and - 10 - containers 20 for holding the sem conduct or
wafers 3 after polishing. The polishing 1@mble 2 is conposed mainly of a
platen 33 which is turned by a rotating nechanism not shown, a polishing
pad 24 pasted to the top surface of the platen 22, and a supplier 26 which
supplies an abrasive on the polishing pad-24 as shown in Fig. 3. The

carrier 14 W@h&%xﬁ%&%szbo%gktHGEBih ygh%i%Eﬁ%éhhﬁﬁc@@?vﬁaEEESPQ' fPéPg

table 2, the carrier bei ng provi der e hoI 28 is
nount ed on b@qlgﬁﬁhber 14 so that it noves up and down; it has a rlng 31
around it, and it iS connected to a pressure regulator, not shown, to lift

and hol d the seni chedpeloshwatetaBlby2t e Bogpbssye PaEAdYr€£oa phetémke of
the pressure regulator. The hol der 28 can be rotated about the axis of a
shaft 35 by 38 dhiichndsntaraedsbywai cbhtiasingt mebbanismi nethshownptal | y
noved back and forth and al so noved up and down by the carrier 14. Hence,
the seni condeddshingf pad32Hebdsted: ke kbedérp28urfapeesfethagniatent A2,
polishing table 2 while it rotates, and it is further pressed against the
pol i shing t &Bide 22 SHRER liet @6y wbishc FURRA RS £A. aprapé¥sepn3dbeor dressing

the polishin ur f.ace of. the O|IShIn tahl e is install ed be d the
pollghlng % %shlng pad 24 a% shown n Fgg. The carrier 1 rL

moves longitudinally is installed above the polishing table
2, the carrier 14 being provided with a holder 28. The
holder 28 is mounted on thé'carrier 14 so that it moves up
and down; it has a ring 31 around it, and it is connected
to a pressure regulator, not shown, to 1lift and hold the
semiconductor wafer 3 by the negative pressure or the like
of the pressure regulator. The holder 28 can be rotated
about the axis of a shaft 35 by a driving mechanism which
is not shown; it is horizontally mo§ed back and forth and
also moved up and down by the carrier 14. Hence, the
semiconductor wafer 3 held by the holder 28 is pressed
against the polishing table 2 while it rotates, and it is
further pressed against the polishing table 2,when it moves
back and forth.

A dresser 30 for dressing the polishing surface of
the polishing table 2 is installed behind the polishing
table 2 as shown in Fig. 1. An arm assembly 31 of the
dresser 30 circularly moves to dress the polishing surface
while turning a dressing blade 32 in a predetermined

direction.



table 2 as shown in Fig. 1. An armassenbly 31 of the dresser 30 circularly
noves to dress the polishing surface while turning a dressing blade 32 in a
predet erm ned direction. The noving arm 6 is conposed primarily of a
seat 34, a pillar 36 mounted on the seat1B4; and an arm 38 rotatably
installed on the pillar 36. The seat 34 is able to nove along a travel rai
40. The pillar 36 extends and contracts vertically. The arm 38 rotates
about the axis thereof and extends and contracts horizontally; it is also

able to hold the s8gl GeRdue! Qinal 86 Bolbodstngranatiey bersesespdyged by
negative pressure which is supplied at an end section 7. The nobving arm 8

for noving a pallishede aua@AUSHOrhea @ thaa,t BadSaReaeAMBesSkbtaRaBsyt he
noving arm 6. The container 4 has nultiple shelves to accombdate a

plurality ofinsaldeaduet ahewdlidnar336andTheé bHasta3¢uivuibbe tdendvoOnt so as
to allow the access by the end section 7 of the noving arm 6 which hol ds

t he senm condlecing avdfrerved. rélid dént eThadpudler 36 exstengwsandon adj uster
for matching the center of the sem conductor wafer 3 taken out of the

cont ai ner 4 ceintradts gemtdcadiln.-heThadasmcdforovabes taowbving a¥hs 6. The
turntable 12 which is rotated by a rotating nechani sm _not shown, has four
spots formed egfemnsise ape COBL L e hogd zoBkRddNdudtol Swatéps 3

a

are Tested: o o0l Be eRoL e e R e S Oyl ol L LR 00T O
force produced by negative pressure which is supplied at an
end section 7. The moving arm 8 for moving a polished
semiconductor wafer has the same composition as the moving
arm 6.

The container 4 has multiple shelves to accommodate a
plurality of semiconductor wafers 3, and it has a cutout on
the front so as to allow the access by the end section 7 of
the moving arm 6 which holds the semiconductor wafer 3.

The center adjuster 10 is a position adjuster for
matching the center of the semiconductor wafer 3 taken out
of the container 4 with the center of the end section 7 of
the moving arm 6. The turntable 12 which is rotated by a
rotating mechanism, not shown, has four spots formed on the
top surface thereof where the semiconductor wafers 3 are
rested; two adjacent spots are for the semiconductor wafers
3 before subjected to polishing, and the remaining two
adjacent spots are for the semiconductor wafers 3 after
subjected to polishing.

Washing sections 44 are installed between the

turntables 12 and the polishing tables 2; the washing



adj acent spots are for the sem conductor wafers 3 after subjected to
“pol i shing. Washing sections 44 are installed between the turntables 12 and
the polishing tables 2; the washing - 12 - sections 44 wash the
abrasive, etc. off the seniconductor Waflér s 3 which have been polished by
the polishing tables 2 so as to prevent the abrasive fromaffecting other
pl aces. The neasuring instrunent 16 nmeasures t-he thickness of the
insulating filmformed on the semiconductor wafer 3; it applies a beam of
i ght to theechdohat UAgwhshnthe gbasspiee} hetthi okfieske ofembeondsatati ng
filmby the beamof light reflected by a netal |ayer or the like. The
measur i ng i Wwefeusedt whéchsheyei pped pplhshedi bugtherpetisbinantahble®vz ng
mechani sm for noving the sem conductor wafer 3, both of which are not
shown, so a§°t8Snéashrevens thecRhEasive fhem aSfeating othet aplaces.
predetern1ned point of the sen1conductor chip forned on the sen1conductor
wafer 3. Fig. 4 shBRsMER&EVEXRApiBStEImERE ﬁ@a@ﬁ?%ﬁﬁ%ﬁ BB?n¥§1€#n$%% of

sem conduct waf er . 3. .The chi ps | ocat four

ard € ar oungPengnEeheE A SilnhEorBRf SRuBhe PP ds SR derEE B T hen
the same poLgpofo9cRegl Bel 1458kofhefbos RS gwngpﬁiyn'eatﬂé%u s at

t he sane poi eac measuring |ns rune nmeasur es e film

e st ety e et a1
reflected by a metal layer or the like. The measuring
instrument 16 is equipped with an image processor and a
moving mechanism for moving the semiconductor wafer 3, both
of which are not shown, so as to measure the thickness of
the insulating film at a predetermined point of the
semiconductor chip formed on the semiconductor wafer 3.

Fig. 4 shows the examples of the measurement points
of the semiconductor wafer 3. The chips located at four
points, namely, B, C, D, and E around the center A of the
semiconductor wafer 3 are selected, then the same point of
each chip is selected to measure the film thickness at the.
same point of each chip.

The measuring instrument 18 measures. the film
thickness of the semiconductor wafer 3 which has been
polished; it is able to measure the film thickness of the
semiconductor wafer 3 which is wet. The measuring
instrument 18 is designed so that it is hardly affected by
the abrasive remaining on the surface of the semiconductor -
wafer 3; it basically makes use of the interference by

white light to measure the film thickness. As in the case



sem conductor wafer 3 which is wet. The neasuring instrument 18 is designed
'so that it is hardly affected by the abrasive renmaining on the surface of

t he sem conductor wafer 3; it basically makes use of the interference by
white light to nmeasure the filmthicknes$3 As in the case - 13 - of the
measuring instrunent 16, the measuring instrument 18 is equi pped mainly

w th an i mage recogni zing device for identifying the sane point of a chip
formed on the sem conductor wafer, a noving table for noving a thickness

sensor and af iR ens i R0ing ai il terl 6 ,anthed meiyuitiely fiers thineessiing
data. The container 20 for holding the sem conductor wafers 3 which have
been pol i sheik iesyusigpet gedinly avitdt ean tiandgd oredgmerzgedt ke vied domrduct or
wafers 3 to prevent it fromdrying. The noving arm 8 hol ds the

sem conduct ordemtfify ngviiteh dame meimtpf shathignanmess ont thyeom t he
turntable 12 to the neasuring instrunent 18, the container 20, etc. The
oper ati on of SAMECNMHUAT N THT i dOHAYT e fFameriing) anthickagsse
described. First, the sem conductor wafer 3 with various, | am nated patterns

is set in pl3REIM 3N FNBAIRSRSfrer? 140 LroRDg & OO onduct or

waf er polish'qaéﬁgfaratus l.is started, the noving arm 6 takes out the
seni conduct or° c%f#%?ﬁnq?ﬁétopnnst shel f of the container 4 and carries

it to the measuring.d NS, Yo IR M JeRitBHENRRE Hhcblt

center and .at the ‘'sane
3 which have been polished is submerged in a water tank to

submerge the semiconductor wafers 3 to prevent it from
drying. The moving.arm 8 holds the semiconductor wafer 3
which has been polished and moves it from the turntable 12
to the measuring instrument 18, the container 20, etc.

The operation of the semiéonductor wafer polishing
apparatus 1 will now be described.

First, the semiconductor wafer 3 with various
laminated patterns is set in place in the container 4.
When the opération of the semiconductor wafer polishing
apparatus 1 is started, the moving arm 6 takes out the
semiconductor wafer 3 from the topmost shelf of the
container 4 and carries it to the measuring instrument 16
to measure fhe film thickness at the center and at the same
point of each of the four chips which are located
orthogonally with the center of the semiconductor wafer 3.
The measured film thickness values are sent to the
controller, and the semiconductor wafer 3 which has been
subjected to the measurement of the film thickness is

supplied to the center adjuster 10 so as to accurately



poi nt of each of the four chips which are |ocated orthogonally with the
center of the semnmiconductor wafer 3. The neasured filmthickness val ues are
sent to the controller, and the sem conductor wafer 3 which has been
subjected to the measurenent of the fiTnd4 Hi ckness is supplied to the
center adjuster 10 so as to accurately - 14 - match the center thereof
with the center of the end section 7 of the noving arm6. After finishing
the center adjustnent perforned by the center adjuster 10, the noving arm6
sets the sematehdldeocendrsr thexeottheifhethel cehitry ofsthagehdcaetcbhonf the
turntable 12. Wien two semiconductor wafers 3 are placed at the

pr e- poIishiHgoﬁé§9@n@°W6@ﬁtﬁéﬁsﬁof-Bﬁ%e¥ufh@h§¢hnqzthQrﬁﬁmtﬂmtable 12 makes

a half turn_tq feed the s n1co ctor wafers 3 to the polishing table 2.
Then, the h@ﬂé@ﬁ%ﬁg 0P§§ AER& gﬂ FL@ CrategnrEdnatET of OnatBRSTIBVAATL he

turntable 1 lon, and the |lifted send cogduct waf er 3 are noved by
t he carrier%“fgly n&e Gt CBF FﬁglﬁPgﬁgﬁE 2% WFQ% gpagjghﬁngr?aBPéiﬁ ;E& t he )
pol i shing tghlg t l.at.en 22..ro he ras!ve is supplie romthe
suppl i er 26%%§n&%9hé%§g%%%%n Ec%gF & %er?bg pollshed by a preset

pol i shing amount . wH@ant@erreleﬁabeﬂdafctwewa%kéhengﬁgpgisl&éanattJgﬁ carrier

14 carries the holders 28 to the washing secti ons O rénove € abrasive
that has ad@Q@@@ouﬁshhﬁgthéQﬁﬁgzﬁo@B@163§ eeMthandichespYa!f €55 nduring

t he polishing operation. After renoving t
turntable 12 makes a half turn to feed the semlconductor
wafers 3 to the polishing table 2. Then, the holder 28
comes down fo lift the semiconductor wafers 3 on the
turntable 12 by suctioh, and the lifted semiconductor wafer
3 are moved by the carrier 14 and put on the platen 22 of
the polishing table 2. On the polishing table 2, the
platen 22 rotates, the abrasive is supplied from the
supplier 26, and the semiconductor wafers 3 are polished by
a preset polishinglamount. Upon completion of the
polishing operation, the carrier 14 carries the holders 28
to the washing sections 44 to rémove the abrasive that has
adhered to the holders 28 and the semiconductor wafers 3
during the polishing operation. After removing the
abrasive, the semiconductor wafers 3 are rested at the
post-polishing locations of the turntable 12.

The turntable 12 then makes a half turn to move the
semiconductor wafers 3, which have been polished, to the
moving arm 8, while at the same time, the semiconductor
wafers 3, which have been set at the pre—polishing'resting

locations of the turntable 12, are moved over to the



abrasive, the sem conductor wafers 3 are rested at the post-polishing
locations of the turntable 12. The turntable 12 then nakes a half turn to
nove t he sem conductor wafers 3, which have been polished, to the noving
arm8, while at the sane tinme, the sentcbhductor wafers 3, which have been
set at the pre-polishing resting locations of the turntable 12, are noved
over to the - 15 - polishing table 2. The noving arm 8 that handl es the
sem conduct or -waf ers 3 whi ch have been polished picks up the sem conduct or

wafers 3 fr goltishing tabllee 212 Bhd BevihgSatMes tRat NEa@BSHrmd | nstrunment
18. The measuring instrument 18 selects the |ocations which correspond to

t he | ocat i oseniltendudie meafersndnwhiah hevkobeed befldsRefobisksngp
measures the filmthickness of the sem conductor wafers 3, then sends the
measur enent thes glemd copdued ogomafelrised Emrom shewthrnthbleom®r ehtler detects
the state of the polished sem conductor wafer 3 according to the val ues of
the filmthiCGRFES Fog3uted ther Beasysinghingtaumentod 8. afThe measenimg, and
conpares the f|In1th|cﬁ ess after %pllshlng with the reference value. If
the control MY s SeR&Cten&be LRcatiorgewbigh Fﬁ§r§§HPBGnH9cFB?

waf er 3 exceeds th ren val ue, then_,it _increases the polishing anmunt
set at the gocas | &ﬁ %%eopeaﬁufﬁm&85|58§ Pﬁﬁ?ofﬂﬁdpgﬁggﬁ?ng agnunt i's

too much, t@%ﬂlsm%erﬁ%%%%rtegeta%' 3" TRHRL BNk Y PY 25 h GRS e

wafers 3, then sends the measurement-results to the
controller (not shown).

The controlier detects the state of the polished
semiconductor wafer 3 according to the values of the film
thickness measured before polishing and those affer
polishing, and compares the film thickness after polishing
with the reference value. If the controller determines
that the film thickness of the semiconductor wafer 3
exceeds the reference value, then it increases the
polishing amount set at the polishing table 2, or if it
decides that the polishing amount is too much, then it
decreases the polishing amount mainly by shortening the
polishing.time. -

If the controller determines that there are
variations in the polishing amount, e.g. if the polishing
surface is inclined with respect to the base of the
semiconductor wafer 3, or if the polished amount at the
central portion is different from that at the area around
the centrél portion, then it changes the pressing pressure

of the back surface of the holder 28 or change the



polishing time. If the controller determnes that there are variations in
the polishing anount, e.g. if the polishing surface is inclined with
respect to the base of the sem conductor wafer 3, or if the polished anount
at the central portion is different fromtlfat- at the area around the
central portion, then it changes the pressing pressure of the back surface
of the hol der 28 or change the - 16 - condition of the polishing pad 24
by using the dresser -30. For instance, polished anbunts Ra through Re at

the points A tbhaighoh 6f the pemisanfdychHed 2afBy IsERGWhENdFeSsed 86 €
measured, and polished anbunt Ra at the central portion is conpared with a

nmean val ue Rh of thBopolhshancapopolskbdtamouybs Rea atlormalgh hee cent t1ed
portion. If the result of the conparison between Ra and Rh indicates that
the val ue of Raihts|argbrouphnERhfbyhe pemileorduched wafer drshowme, imeani ng
that the central portion is thicker, then the controller decides that the
central porti 8A9rs4cerfeReashErds orad padishedr anoent i Reratsthettenpraksure
of the back surface of the holder 28 to increase the pressure applied to

the central pBPFFOR™ FRi SOMREFEdsWithng BreRsvréuaphhi el Bye thelhsherr to
enabl i ng ¢ he SRPEEAGTR: SR=GAPhr RS $EOBRALFRS] GRRERFE oGRFIGhm Al e
thi ckness upopegaTP! 8 eReboRBLEE0LAMetRe AL ShARA Eaal DS SMALL! €T
' the_value of Ra is larger than Rh by a predetermined value
or more, meaning that the central portion is thicker, then
the controller decides that the central portion is convex;
therefore, the controller increases the pressure of the
back surface of the.holder 28 to increase the pressure
applied to the central portion. This increases the
pressure applied by the holder to the central portion of
the semiconductor wafer 3 to be polished after that,
enabling the semiconductor wafer 3 to be provided with
“uniform film thickness upon completion of polishing:
As an alternative, the controller sends an
instruction to the dresser 30 to perform dressing to make
the polishing surface of the polishing table 2 convex.
This will correct the convex state of the film, so that
uniform film thickness is accomplished after polishing,
because the polishing process is based on the transfer of
the configuration of the surface of the processing pad. At
this time, an optimum configuratioh is created by
interlocking the measuring instrument, not shown, for

detecting the configuration of the polishing surface, and



i nstruction to the dresser 30 to performdressing to nake the polishing
surface of the polishing table 2 convex. This will correct the convex state
of the film so that uniformfilmthickness is acconplished after

pol i shing, because the polishing processl?s-based on the transfer of the
configuration of the surface of the processing pad. At this tine, an

opti mum configuration is created by interlocking the neasuring instrunent,
not shown, for detecting the configuration of the polishing surface, and

- 17 - the difsies¥er Gp.thenother obABE: nhhd} herCentr 8bhefofigetdes that

the central portion is thinner and concave, then it sends an instruction to
the dresser ditildesaitatt M AdnHHalg potitiage ief thienke! ksl eenkakke 2
concave by dressing so as to correct the polishing condition thereafter.
Further, thechzontirtoldesrdsdeirerimstasict imeanov dhee deesekrt B® pol maked tagount s
Ra through Re at the respective points A through E in order to determ ne

t he uni f or nmipod igh imige spalfiaztee @ K ttdtee doldshting table @btancadebdpydi vi di ng
the difference between the nmaxi numval ue and the mni num val ue of Ra

t hrough Re WreRfing schescdm cwinractddbher poddshihng conddtdeship in
magni t ude between Rb, Ra, and Rd on the straight |ine passing through point
A in the cerfttele3f @G -on, and if the magnitude rel ationship stays constant

K0, (o ol e < Fo 5 e depldes Luat Liete 15,2 flops
the polished amounts Ra through Re at the respective points
A through E in order to determine the uniformity of the
polished state from the value obtained by dividing the
difference between the maximum value and the minimum value
of Ra through Re by Rm; or the controller determines the
relationship in magnitude between Rb, Ra, and Rd on the
straight line passing through point A in the central
portion, and if the magnitude relationship stays constant
like, for example, Rb < Ra < Rd, then it decides that there
is a slope extending from point D toward-point B. These
results may be used for feedback. Fig. 5 shows the
measurement results in relation to corrective action based
on the feedback. As shown in the upper row, if the
polishing speed is slow, this can be successfully handled
by increasing the polishing pressure. As described above,
if the film is convex, the backfilling pressure is
increased or the configuration of the pad surface is
readjusted to make correction; or if the film is concave,

then the configuration of the pad surface is corrected. If

the polishing amount is insufficient, the polishing amount



results may be used for feedback. Fig. 5 shows the neasurenent results in
‘relation to corrective action based on the feedback. As shown in the upper
row, if the polishing speed is slow, this can be successfully handl ed by

i ncreasing the polishing pressure. As déstribed above, if the filmis
convex, the backfilling pressure is increased or the configuration of the
pad surface is readjusted to make correction; or if the filmis concave,
then the configuration of the pad surface is corrected. If the polishing
amount i s i dsutbreceened.t he pol i shing anount - 18 - is corrected. The
sem conductor wafer 3 which has been subjected to the neasurenent of the
filmthickness isThevedmbgontduchovi wgferndswhihdhphascbeém shb]jeohedi ber 20.
When the sem conductor wafers 3 which have been polished are placed in the
cont ai ner 2@het Repsaremennefgehe Aiat ’e‘hlf:lsnsﬁévéﬁtm@ﬁ@% byOEhar yi ng. Wen
the container is filled up with the sem conduct or wafers 3, i s replaced
by the cont Wﬂépgzerf“hét a§§ Eﬁ‘ﬁF? Tﬁu§het rensaaresndfct ﬂh%fté?e poI i shi ng

apparatus 1 in.acc %nce Wi_t h-t

ie | ni/)ent I ON, e
Ch okness ofSMIGO e HeEgR s, ar whiEhe PR bEah BB TRRRHT SPetAfalba
the measuring, iast LurRNALO. bl oLg Sf atLl agppalishi By Lheosercondycter

waf er 3, neasures éknes agai n-a € |l ocatrons cor espondi ng

to the |Ocattih%'fhsfr‘gﬁeh‘iyﬁ?z%.neﬁﬁé‘ﬁet?ﬁ@tcéﬁ‘ﬁ@aﬂ%fofémfjlﬂeéd)r@p with the

semiconductor wafers 3, it is repléced by the container 20
that is empty.

Thus, the semiconductor wafer polishing apparatus 1
in accordance with the present invention measures the film
thickness of the semiconductor wafer 3 at the predetermined
locations by the measuring instrument 16 before starting
polishing the semiconductor wafer 3, measures the film
thickness again at the locations corresponding to the
locations, where the measurement was performed before
polishing, after completion of the polishing operation by
the polishing table 2, determines the polishing condition
of the polishing apparatus 1 according to the obtained
measurement results, and changes the polishing condiﬁion as
necessary. Hence, a desired polishing condition can be
maintained and accurate polishing can be continued without
waste.

Another example of the semiconductor wafer polishing
apparatus will now be described.

In this example, a film thickness measuring unit, not

shown, is installed outside the semiconductor wafer



polishing, after conpletion of the polishing operation by the polishing
‘table 2, determ nes the polishing condition of the polishing apparatus 1
according to the obtained neasurenment results, and changes the polishing
condition as necessary. Hence, a desired9e ishing condition can be

mai nt ai ned and accurate polishing can be continued w thout waste. Another
exanpl e of the sem conductor wafer polishing apparatus wll now be
described. In this exanple, a filmthickness neasuring unit, not shown, is .

o that thelPEH AP CRRERECCPet Re Remeontiie: 5 et BPOR 81 v Shar ti ng the

pol i shing opematbAButtoreRadEpd3bYethBefl 5LAYE MAGRARS SHBASWIAGY UNI T
install ed outside. The nmeasurenment result given by this external neasuring

unit is supppeedtiont he feasaesdusiyothwafelmpbhiskhhags appasat Lisg lunihe
polished state of the sem conductor wafer 3 on the sem conductor wafer
pol i shi ng appataflilsdloussddeer Minedhersnnrahargt troeduiles ndaman dyerthirsesul t
suppl i ed before polishing and the neasurenent result obtained after

pol i shi ng sex&ernelchenguerihg politshsngupphiledi ba tlensemtsergucttirs al so
makes it possible to imediately determ ne the polished state and to

achi eve propefeseppiaghpagearparafesdét eEhfnpalpahedhetate 2€, theus

enabl i ng accurate, continuous palishing of the sem conductor wafer, 3.
semiconductor wafer 3 on the semiconductor wafer polilishing

apparatus 1 is determined according to the measurement
result supplied beere polishing.and the measurement result
obtained after polishing so as to change the polishing
condition as necessary. This also makes it possible to
immediately determine the polished state and to achieve
proper setting based on the determined polished state, thus
enabling acéurate, continuous polishing of the
semiconductor wafer 3.

In the embodiment and the example described above,
the insulating film has been polished, however, the present
invention is not limited thereto.

According to the semiconductor wafer polishing
apparatus of the present invention, the measuring-
instruments for measuring the film thickness of a
semiconductor wafer before and after polishing are provided,
and the polishing conditions and the like are adjusted
according'to the measurement resulté given by the measuring
instruments. Hence, appropriate polishing condition can be
grasped, and the semiconductor wafers can be accurately

polished in succession according to the measurement results.



In the enbodi ment and the exanpl e descri bed above, the insulating film has
been polished, however, the present invention is not limted thereto.
According to the sem conductor wafer polishing apparatus of the present
invention, the nmeasuring instruments fer2@easuring the filmthickness of a
sem conductor wafer before and after polishing are provided, and the
polishing conditions and the |like are adjusted according to the neasurenent
resul-ts given by the measuring instrunents. Hence, appropriate polishing
condi ti on canfisTHESPechpatths 11e Be e anfusitaiopnalf ers can be accurately
polished in succession according to the neasurenment results. - 20 -

| NDUSTRI AL APPLI CABld. s idondi\dENH iH fHre ppafishdndu epplaratisr aeebirgingg
apparatus according to the present invention is intended to effect

pol i shi ng t he sihd goeessEnta isemrdoinu cit=o ri ntsnete diitich ediffefodr @odd shiinlgevel for
snoothing. Prior to the polishing, filmthickness of the sem conductor

waf er is nedshs ehnfare h armemicaidyiidar Wafieowitthe dfierendectior waf er
is determned on the basis of the neasurenent result at any_tine for

pol i shing. THRIEE}t 9%;iﬂﬁﬂﬁhﬂ&gt()R§ﬂP€cFOaﬁBPoBP#é§€196P|§hﬂﬁg of the

sem conduct or fer b ui red anpu
thic ness)g (Le semlconéhctor wafer is measured and then

amount of polishing of the semiconductor wafer is
determined on the basis of fhe measurement result at any
time for polishing. Thus it is possible to effect
appropriate polishing of the semiconductor wafer by

required amount.



- 21 - SCOPE OF CLAIM 1. A sem conductor wafer polishing apparatus for
polishing an inter-layer filmformed on the surface of a sem conductor
waf er by a chem cal nechanical polishing process, said sem conductor wafer
pol i shi ng apparatus conprising: neasuring2heans for neasuring the thickness
of an inter-layer filmfornmed on said sem conductor wafer before and after
polishing said sem conductor wafer; detecting neans for detecting the
pol i shed state of said sem conductor wafer according to the thickness of
said inter-layer film nmeasured by sgtdpmeasurimgyneans; and controlling
means for conparing the polished state detected by said detecting neans
with a reference filmthickness of the sem conductor wafer to control the
pol i shing condition of said sem conductor wafer polishing apparatus. 2. A
seni conduct or waf ed -poki senhgongpatar ukafer opdl ighimg Gppardtushés=ei n sai d

measuring neans neasures the filmthickness at the sane |ocations of a
seni conduct oPEHiSRHIG Fed 1Bt edaila veanifddmd Fersednene thee surdagrd off eer
pol i shing. 3. .sem conduct or_ waf er polishina appar atus _according to C aim

1 or 2, wheréé%ﬁﬁﬂ?qWﬁ%Nﬁ8W§Q§fbﬁhé resSdcereAechprisrd Readahing neans
iﬂglude a po%@béé%é% %%H%{%gm%%%%d%y%a% Wé#é? %%{igLiggig%%akgt%geas around
comprising: |
| measuriné means for measuring the thickness of an

inter-layer film formed on said semiconductor wafer before
and after polishing said semiconductor wafer;

detecting means for detecting the polished state of
said semiconductor wéfer according to the thickness of said
inter~layer film measured by said measuring means; and

controlling means for comparing the polished state
detected by said detecting means with a reference film
thickness of the semiconductor wafer to control the
polishing condition of said semiconductor wafer polishing
apparatus. |

2. A semiconductor wafer polishing apparatus
according to Claim 1, wherein said measuring means measures
the film thickness at the same locations of a semiconductor
chip formed on said semiconductor wafer before and after
polishing.

3. A semiconductor wafer polishing apparatus
accofding to Claim 1 or 2, wherein the locations of the

measurement by said measuring means include a point in a

central area and a plurality of points'in areas around the

|



- 22 - central area which are evenly distributed in the sem conductor
wafer. 4. A sem conductor wafer polishing apparatus according to any one of
Clainms 1 through 3, wherein said neasuring nmeans for neasuring the film

thi ckness after said sem conductor wafer2has been polished is wet type
measuri ng nmeans. A sem conductor wafer polishing apparatus according to any
one of Clains 1 through 4, wherein the polishing of said sem conduct or
wafer is divided into first polishing for nearly snpothing out the

proj ecti ons centréddpraess ehd obn arke esienflgceieft radbuttegedhconduct or waf er and

second polishing for adjusting the filmthickness, the filmthickness after
said first penisondpdtomeadiered by said measuring neans, and the
processing time for said second polishing is determ ned by using the known
pol i shing anmount & sAi deBiadrdndter ovafer epoliskipy oirraranss and
depressions on the surface of which having been renoved. _ _

according to any one of Claims 1 through 3, wherein said

measuring means for measuring the film thickness after said

semiconductor wafer has been polished is wet type measuring

means. . |

A semiconductor wafer polishing apparatus accdrding to any

one of Claims 1 through 4, wherein the polishing of said

semiconductor wafer is divided into first polishing for

nearly smoothing out the projections and depressions on the

surface of said semiconductor wafer and second polishing

for adjusting the film thickness, the film thickness after

said first polishing is measured by said measuring means,

and the processing time for said second polishing is

determined by using the known polishing amount of said

semiconductor wafer, the projections and depressions on the

surface of which having been removed.
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