DESCRIPTION

METHOD FOR ADJUSTING HEIGHT POSITION OF POLISHING HEAD AND
METHOD FOR POLISHING WORKPIECE

TECHNICAL FIELD
[0001]

. The present invention relates to a meth for adjusting a
height position of a polishing head for holding a workpiece,
and a method for polishing a workpiece, injfa polishing
apparatus used in polishing the surface of a workpiece.
" BACKGROUND ART
- [0002]

V In accordance with high integr fion of semiconductor

devices in recent years, requirements for flatteningrof
seﬁiéonductor silicon wafers used, herefore have'been rigorous
more and more. vMoreover, in ord¢r to increase the yield of
semicondﬁctbr chips, flatness up to a region in the vicihity of
edges of a wafer is required.
- [0003] |

| A desired shape of thef/silicon wafer isrdetermined by
mirror-polishing process which is the final process.
Particularly, in the casefof silicon wafers having a large
diameter, e.g., a diame er'of 300 mm, etc., primary polishing
at double—side polishiglg process is'performed in order to
“satisfy the specifica ion of rigorous flatness thereafter to
perform surface-secohdary polishing process and the finish
polishing process one side surface for the purpose of
improving scratchds of the surface and/or surface roughness.
In the surface-s Condary polishing process and the finish
polishing procegs on one side, it is required to maintain

flatness prepglred by the double-side primary polishing process,



and to finish into a perfect mirror-surface free from/defects
such as scratches, etc. on the surface side.
[0004]

The schematic view of a typical single-sidefpolishing
apparatus is illustrated in FIG. 5. This singlefside polishing
apparatus 101 comprises a turn table 106 on whifh a polishing
pad 107 is stuck, polishing-agent-supplying m_ihanism (not
shown), and a polishing head 120, etc. - In sykh a sihgle—side‘
polishing apparatus 101, a workpiece W is h:ld by means of the
polishing head 120 to deliver polishing ég'nt;ontb the -
polishing pad 107 from the polishing-agenft-supplying mechanism,
and to respectively rotate the turn tablJe 106 and the polishing
head 120 to allow the surface of the w;rkpiece "W to slidably
come into contact with the polishing pad 107 to theréby perform
polishing. ' ' -
[0005]

' Examples of a method of hol_.ng a workpiece‘by a'poliéhing
head include a method of sticki'b the workpiece through an .
adhesive, such as wax, on a fl disc-shaped plate} The other
methods include a method of hglding a workpiece through an V
elastic film, called a backifg film, adhered.on a workpiece
~holding plate, for thé purpbse ofrsuppressing'an influence of
transference of unevennesyg of a polishing head body and the
workpiece holding plate, fand a method of pressingAafworkpiece
against a polishing pad/by supplying pressurized fluid, éuch as
air, to the back surf e.of a rﬁbber £ilm, as'a wdrkpiece
holding member,vto igfflate the rubber filmvwith éh.uniform
pressure, which is ¢alled a rubber-chuck method (See Patent
Document 1, for e mple). Moreover, for the purpose of
suppressing sags At an outer circumferential part to improve
flatness, there/fis also proposed a polishing head in which a
retainer ring br pressing a polishing pad is disposed on the

outside of a porkpiece.



[0006]

An example of the configuration of a conventiopgal
polishing head by the rubber-chuck method is illusyrated in
FIG. 5. The polishing head 120 illustrated in FI 5 has a
structure, so-called the rubber-chuck structure,f/in which a
rubber film (rubber material) 122 is attached as to éover at
least the lower-surface part and the side—sur‘éce part of a
disc—-shaped mid plate7125, and fluid is Supp'ied to the back
" surface of the rubber film to press a workpiece W.

An annular guide ring 123 for holdih' the side surface of
the workpiece W during polishing is conn éted to a polishing
head body 121. The polishing head is c'nfigured'to move the
height position of the guide fing 123 :erticaliy with a height-
adjusting mechanism 124 connected to fthe polishing head body
121. The workpiece is stably held _nd_polished while '
maintaining a constant distance befween the polishing pad and
the guide ring 123 connected to ze polishing head body'12i.
[0007]

As described above, the pplishing head pressés a workpiece
by inflating the rubber film pf the polishing head while |
holding the polishing head af a fixed height. to maintain a
constant distance between e polishing head and the polishing
pad. A polishing head, r¢presented by the above polishing
head, using the method of maintain a constant distahce between
the polishing head and f£he polishing pad needs to adjust.the
height position of theg polishing head from the poiishing pad to
the same position infevery polishing. | |
[0008]

In the case ere this height positidn is not suitably
adjusted, in the finstance where the flatness of a workpiece to
be polished may/be degraded, and/or positions every polishing
are not uniforji, allowance in machining between workpieces to

be polished y not become uniform so that unevenness of



flatnesses takes place. 1In the case where such adjus
poor, when spacing is too narrow, contact between th¢ polishing
pad and the guide ring may take place so that the pgplishing pad
is damaged. On the contrary, when the spacing is foo broad,
there is the risk that wafer may be flied out fr a gap
between the polishing pad and the guide ring. '
[0009]

A conventional méthod for adjusting a h,ight position of a
polishing head, as illustrated in FIG. 5, ipvolves measuring a
distance from the polishing head 120 by ﬁs;ng a laser
‘displacement meter 130, disposed near thg’mounting face of the
polishing head 120, and adjusting the hglight of the polishing
head on the basis of the measﬁred_dist'nce such.that the

polishing head keeps a desired distanfe from the polishing pad
107. |
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SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0011]

Since a surface ¢f é polishihg pad generally gets wet with
a polishing agent, fqgfr example, br contains moisture even when
it is not wet, the ¢onventional method of measuring the
distance by using fhe laser displacement meter greatly
increases variatibn in the measured distance depending on time,
and thus cannot fadjust the polishing head to a desired height
position stabl in every polishing process, resulting in

degraded flatpess of the workpiece and variation in the



flatness among the workpieces.
[0012]

The present invenfibn has been made in view of the above
problems, and it is an object of the present invepftion to
provide a method for adjusting a height positionfof a polishing
head stably with high precision, aﬁd a method fpr polishing a
workpiece that can improve the flatness of thef workpiece being
polished and suppress variation in flatness . ong the A
workpieces by adjusting the height positionfof the polishing

head with high precision.

SOLUTION TO PROBLEM
[0013]

To attain the above object, the;present invention provides
a method for adjusting a height posjtion of a polishing head in -
a polishing apparatﬁs, the polishijflg apparatus including: a
polishing pad attached onto a turh table; a poliShing—agentQ
supplying mechanism Configured ‘b supply a polishing agent to
the polishing pad; a polishing ead for holding a back surface
of a workpiece while holding side surface of the workpiece'by
an annular guide ring; a to ‘ue¥meaSuring mechanism configqred
to measure load torque curyent of at leést one of the polishing
head and the turn table; #nd a heéight-adjusting mechanism
configured to move the pplishing head in a height_direction to
adjust a distance betwefn the guide ring and the polishiﬁg pad,
the polishing apparatys being configured to move the polishing
head to a predetermijied position with the height-adjusting
mechanism, and to pblish the workpiece held by the polishing
head by pressing e workpiece againstvthevpolishing pad, the
method comprising the steps of: moving the polishing head to a
height positionfat which the polishing head comes in noncontact
with the poli ing pad with the polishing head holding no

workpiece, ard then rotating at least one of the polishing head



and the turn table; measuring the load torque current/of the at
least one of the polishing head aﬁd the turn table rbtated with
the torque-measuring mechanism while the height-adijusting
mechanism moves the polishing head toward the poljishing pad
until the poiishing head contacts the polishing pad, and
recording the height position of the polishing head as a
reference position when a variation in the megsured load torque
current exceeds a threshold; and adjusting tie height position
of the polishing head to the predetermined position on the
basis of a distance from the reference posfition.

[014]

7 The adjusting method measures a popition of contact
between the polishing head and the polfshing pad accurately to
record the position as the reference fposition, enabling the
height position of the polisﬁing hegd to beradjusted stably
with high precision.on the basis Q.Va distance from the
°accurately measured reference posvtion.

{0015] _

Tn the step of recording fhe reference position, the 7
polishing head may be brought/into contact with the polishiﬁgv
pad through a sheet-shaped mgmber having a known, uniform
- thickness. |

In this manner, damage of the polishing pad due to the
contact of the polishing/pad with the polishing head can be
surely suppreésed. '

[0016]

Moreover, the pplishing head may include a disc~shaped.mid
plate at a lower paft of a polishing head body:; and a rubber
film that is held py the mid plate and. covers at least a lower-
surface part and side-surface part of the mid plate, and the
polishing head glay hold a back surface of the workpiece at a

lower-surface part of the rubber film by a rubber-chuck method.




The method for adjusting a height position of a polishing
head of the invention is preferably applied to a po
apparatus 1nclud1ng the polishing head by the rubb
method of polishing the workpiece while holding the pollshlng
head at a fixed height to maintain a constant digtance between
the polishing head and the polishing pad.
[0017]

Furthermore , the present invention pre'ides aAmethod fof
polishing a workpiece, the method comprising holdlng ‘the
workpiece with a polishing head; and press'ng the ‘workpiece
against a polishing pad attached to a tur° table while .
supplying a pelishing agent to the polighing pad,vwherein the
height position of the polishing head (s adjusted by the method
for adjusting a height position of a ollshlng head accordlng
to the present invention, and then

[0018]

e workpiece is pOllShed.
The polishing method thus pglishes the workpiecefaftef the
height position of the polishin /head is adjusted with high
precision by the method for adjusting a height posifion:df a
polishing head of ‘the inventign, enabling the flatness of the
workplece to be improved andfthe variation in flatness among
the workpieces to be suppressed.
ADVANTAGEOUS EFFECTS OF ZNVENTION
[0019]
According to the present invention, in adjustment‘of a
height position of a/polishing head in a polishiﬁg~apparatus,_
the load torque curfent of the at least one of the polishing
head and the turn fable rotated is measured with the torque-
measuring mechanifsm while the height—adjueting mechanism moves
the polishing hdad toward the polishing pad until the polishing
head contacts he polishing pad, and the height position of the

polishing he is recorded as a reference position when a



variation in the measured load forgue current exceeds/a
threshold, and the height position of the polishing head is
adjusted to the predetermined position on the basig of a
distance from the reference position. The invent'on can.
thereby measure the position of contact between fhe polishing
head and the polishing pad accurately to record/the position as
the reference position, enabling the height pgsition of the
polishing head to be adjusted stably with high precision on the
basis of a distance from the accurately meagured reference
position. Since the workpiece is polishé /after the height
position of the polishing head is adjust d with high precision,
the flatness of the workpiece can be im foved and the variation-

in flatness among the workpieces can bg suppressed.

BRIEF DESCRIPTION OF DRAWINGS
[0020]

FIG. 1 is .a schematic view showing a method er adjusting
a height position of a polishin_vhead and a method for
polishing a workpiece of the pyesent invention; '

FIG. 2 is a schematic vigw illustrating one example of'a.
polishing head by the rubberfchuck method;

FIG. 3 is a view showjng vafiétions in the load torqgue
current measured in Example;

FIG. 4 is a view shpwing results of the measured distance
between the polishing hgad and the polishing pad in Compérative
Example; and

FIG. 5 is a sch¢matic view showing avconventional method

for adjusting a height position of a polishing head.

DESCRIPTION OF EMBODIMENTS
[0021]




Hereinafter, embodiments of the present inventigh will be
described, but the present invention is not limited fo these
embodiments. -

The polishing of a workpiecé} using the polighing head by
the method of maintaining a constant distance bejfween the
polishing head and the polishing péd, needs to Adjust the
height position of the polishing head from thc.polishing pad
accurately and to eliminate Variation'théreof in every
polishing.

Unfortunately, the conventional adjﬁ-'ing method involves
adjusting the height of the polishing'hefi to. keep a desired
distance between a polishing head and a:polishihg pad on the
basis of the distance between.the poli;hing head and the
polishing pad, measured by using a l,;er displacément meter,
thereby arising a problem inAthat mglsture or swelling of the
polishing pad may affect the distaﬁde measured by the laser
displacement meter to produce mea;urement noise,'Which causés‘
the variation. .
[0022]

| In view of the above, thf inventor has. energetically made
studies in order to solve sufh a problem. As a result, the
present inventor foﬁnd the / |

The position of contfct between the polishing head and the
polishing pad can be accyrately measured by observihg load
torque current of the pplishing head or the turn table, more
specifically, by findihg é positibn of the polishing head at
which the load torqus'current abruptly changes. The accurately
measured distance iy recorded as the reference position to
adjust the height position of the polishing head stably with
high precision. [fhe inventor thereby completed the invention.
[0023]

The metho:vfor adjusting a height position of a polishing

head in a polfshing apparatus and the method for polishing a

9



workpiece of the present invention will be specifically
described below with reference to drawings, but the present
invention is not limited thereto.

FIG. 1 is a schematic view showing a method for adjusting
a height position of a polishing head and a methgpd for
polishing a workpiece of the present invention.

[0024] _

A polishing apparatus 1 illustrated in f£IG. 1 mainly
includes a polishing head 2, a turn table ¢/ a polishing pad 7
attached onto the turn table 6, a polishi'g—agenﬁ—supplying
mechanism 5 configured to supply a polisifing agent to the
polishing pad 7, and torque-measuring chanisms 8a and 8b
configured to measure the load torque"urrent of each ofbthe
polishing head 2 and the turn table ¢ A

The polishing head 2 isrprovi pd with an annular guide
ring 3, projecting toward the polV'hlng pad, along its outer
circumferential part, and configyred to hold the back surface
of the workpiece W while holding the 'side surface of the
workpiece W by the gﬁide ring ‘

[0025]

The polishing apparatug 1 includes a height-adjusting
mechanism 4 configured to glove the polishing head 2 in a height
direction to adjust a disfance between the guide ring 3 and the:
polishing pad 7. '

' The pollshlng appfratus 1 can use the later- descrlbed
polishing head of the rubber —chuck method as the polishing head
2 for holding the wotkpiece W. Alternatlvely, the apparatus
may use a polishing/ head configured to hold the back surface of
the workpiece W tifrough a backing pad and to press the
workpiece W by efecting fluid through openings provided in the
polishing head from the back side of the workpiece W toward the
polishing pad

[0026]

10




FIG. 2 is a schematic view 1llustrating one exanmple of a
polishing head by the rubber-chuck method.
This polishing hedd 20 mainly includes a polighing head
body 21, a rpbber film 22, an annular guide ring 3, a height-
adjusting mechanism 24, and a disc-shaped mid plgte 25. The
rubber film 22, held by the mid plate 25, coverpg at least the
lower-surface part and the side-surface part ¢/f the mid plate
25, and configured to hold the back surface ¢f the workpiece W
on the lower surface part of the rubber filj 22.
[0027] ‘
The mid plate 25 is fixed at the pofishing head body 21
having ‘a flange structure. The guide rjyng 23, for holding the
side surface of the workpiece W during/polishing, is disposed
along the ouférmost circumference of fhe workpiece W, and
connected to the polishing head body 21. The polishing head
has a structure in Which fluid, suypplied by a pressure-
adjustinglmechanism 27 to a seale Aspace 26 sealed with thé A
rubber film 22, inflates the ruljper film 22 to apply a load to
the back surface of the held wgrkpiece W. ‘
[00281
In polishing of the woykpiece W with the polishing
~apparatus 1, first,. the workpiece W is held by the polishing
head 2 as illustrated in HIG. 1. Next, the polishing head 2 is
moved to a predetermined/position with the height-adjusting
mechanism 4, that is, the height position of the polishiﬁg head
2 is adjusted to keep predetermined distance between the
polishing pad 7 and the guide ring 3. Then, the.held workpiece
W is pressed agains) the polishing pad 7 with the polishing

head 2 held at thefadjusted position to polish the workpiece.

invention is directed to a method of adjusting
a height positfon of a polishing head in such a polishing

apparatus.
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A method of adjusting a height position of a polfshing
head the present invention will now be described in ¢getail with
reference to FIG. 1. ' '

First, the polishing head 2 is moved to 'a hejght position
at which the polishing head 2 does not contact thle polishing
pad 7 without holding the workpiece W by the pofishing head.
Then, at least one of the polishing head 2 an,:the turn table 6
is rotated. Both the polishing head 2 and ﬁv turn table_6 méy
be rotated, or either one of them may be ro"ated, as 1oﬁg as
the target of the rotation matches that offthe later-described
measurement of load torque current. /
[0030] - , o

" Next, the polishing head 2 is vayd toward thefpolishing
pad 7 with the height-adjusting mecha:ism 4 uhtilAthé polishing
head 2 contacts the polishing pad 7,/ while at least one of the
polishing head 2 and the turn tabl'v6 is rotated. Thét is, the
polishingvhead 2 is moved downwarb to bring the gﬁide ring 3,v
which is located at the lowermost end of the polishing head 2,
into contact with the polishing pad 7. At this timé, a speed
of the movement is preferably/adjusted to prevent the polishing
pad 7 from damaging due to cpntact with the guide ring 3.

- [0031] |

Alternatively, the pplishing head 2 may be brought into
contact with the polishiflg pad 7 through a sheet;shéped member
having a known, unifor thickness. In this manner, damage of
the polishing pad due fto the contact of the polishing pad with
the polishing head cgn be surely suppressed, andvthe sheet-
shaped member having a known, uniform thickness does not affect
adversely the adjystment of the heightvposition of the
polishing head.
[0032]

Simultangbusly with the movement of the polishing head 2

toward the pdfiishing pad 7, the load torque current of at least

12



one of the polishing head 2 and the turn table 6 rotafed is
measured with the torque-measuring mechanisms 8a and/ 8b,
respectively. The height position of the polishing head 2 is
recorded as the reference positioh, when a variatjon in the
measured load torque current exceeds a thresholdf which may
conclude that the polishing head 2 is into conthAct with the
polishing pad 7. At this time, whether the vgriation exceeds
the threshold can be determined either by thf load torquer |
current of both the polishing head and the urnrtable or by
that of one of the polishing head and the furn table.

[0033] /

Accordingly, the reference positiofi, i.e., -the position of
- contact between the polishingvhead and/the polishing pad, can
be recorded accurately without measu :mentvvariation in every
process. [ '

The height position of the pp'ishing head 2 is adjusted to
a. predetermined position on the b.sis of a distanée from the
reference position accurately r_.orded. Such a method for
adjusting a height position of /a polishing head of the
invention enables the height position of the polishing head té
be adjusted with high precisfon stably more than the
conventional method, on thef basis of the distance from the
reference position, accurgtely measured without the variation.
[0034] o

A method for polighing a workpiece of the present
invention will now be fescribed with reference torFIG. 1.

The above procegses until the recording of fhe reference
position are perforgied in accordance with the method for
adjusting a height/position of a polishingrhead of the present
invention. Afterf the recording of the reference position, a
workpiece W to e polished is held by the polishing head 2.
The height posjtion of the polishing head 2 is adjusted to a

13




predetermined position on the basis of the distance fyom the
recorded reference position.
[0035] ' ,

At this time, the height position of the polfshing head 2
can be adjusted to a predetermined,pbsition at wiiich the
distance between the guide ring and polishing pAd is 25 to 45%
of a workpiece thickness, for example. This dfistance prevents
decrease in the polishing rate,.which is Caﬁ,ed by a shortage
of polishing agent due to excessively short/distance between
the guide ring and polishing pad, andralSQJinability to hold
the workpiece during polishing, which is;’aused by ‘excessively
long distance between the guide ring an'.polishing pad.

Then, the polishing head.and the ;urn table are each
rotated under predetermined pollshlng'condltlons, and the
workpiece W is pressed against the polishing pad attached on to
the turn table while the pollshlngfagent is supplied to the
polishing pad to polish the workpfece W. The pollshlng
conditions are not'particularlyfrimited, and may be any
conditions generally‘used. |
[0036] |

The polishing head may e the polishing head by the
rubber-chuck method-as illystrated in FIG. 2, which is -
configured to hold a workphiece étably while maintaining a
desired height position gnd to polish the workpiece while
applying an uﬁiform polfshing load over the workpiece. The
method for adjusting height position of a polishing head of
the invéntion, which nables the height poéition of the
polishing head to bd adjusted stably with high precision, is
applied to such a polishing head by the rubber—chuck method to

stably polish a wpbrkpiece with more improved flatness.

EXAMPLE
{0037]
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The present invention will now be described mor
specifically with reference to an example according fto the
present invention and a comparative example, but tife present
invention is not limited to this example.
[0038]

(Example)

A workplece was polished in accordance wvth a method for
adjusting a height position of a polishing hfad and a method |
for polishing a workpiece of the present ipfention, and then .
the flatness thereof was evaluated. V

A polishing apparatus asrillustrat“” in - FIG. 1 having a
polishing head by the rubber-chuck methfd as illustrated in
~ FIG. 2 was used to polish 100 silicon fiafers each havihg a
diameter of 300 mm. The maximum.val:e, the minimum value, and:
the average value of the flatness, And variation in the
flatness of each polished wafer w»fe then evaluated. The
flatness was evaluated by global foackside ideal rénge (GBIR)
within a region ekcept for the guter circumferential part of 2
mm using Wafersight made by KIA Co. Ltd.
[0039] ' ,

First, the height posifion of the polishing head was
adjusted such that the disfance between the guide ring of the
polishing head and the suyfface of the polishing pad became
190pm, in'accordance wi the method for adjusting a height
position of a polishin head of the present invention.
At this time, onfly the turn table was rotated to measure
the load torque currgnt of the turn table. FIG. 3 shows
variations in the pgkeasured load torque current with respect to
the height positigns of the polishing head when the recorded
reference positign was converted into zero. As illustrated in
FIG. 3, the reffrence position corresponds to the height

position of the polishing head when the variation in the load
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torque current abruptly changes and exceeds a threshold of 2
(arbitrary unit).
[0040] ‘

" Next, the height position of the polishing hfad was
adjusted to a position of 190 pum upward from thef/reference
position, and a silicon wafer was then polished/l In this
example, the polishing conditions were as follfows: BAn alkali
solution containing colloidal silica was usé as the polishing
agent; an unwoven cloth impregnated with urgthane, having '
grooves was used as the polishing pad; th polishing head and
the turn table were each rotated at 30 rgm; the polishing load
'was 25kPa; and the polishing time was 10 sec.

' The adjustment of the height posiftion of the polishing
~ head and polishing of the silicon wal r were repeated for 100
éilicon wafers, and the flatness thvreof was evaluated.
[0041] : |
o As a result, as illustrated in Table 1, the maximum Vélue

of GBIR was 120 nm} the minimum alue thereof was 88 nm, and
the average value thereof was Y03 nm, which were improved in
comparison with a maximum valfe of 164 nm, a minimum value of
91 nm and an average value 120 nm of the later-described
' Comparative Example. The difference between the maximum value
and the minimum value was/32 nm in the example, whereas the
difference thereof was 78 nm in the later—described'Comparative
Example, which exhibit improved variation in Example. ‘Thisv
improvement revealed aﬁ the height position of the polishing
head was adjusted st#bly with high precision in every polishing
process.

[0042]

The adjustiflg method and polishing method of the present

invention thus gan adjust the height position of the polishing

head stably wifh high precision, improve the flatness of the
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workpiece being polished and suppress variation in flgftness

among the workpieces.

[0043]
(Comparative example)

With a conventional polishing apparatus ag illustrated in
FIG. 5, the height position of the polishing ..ad was adjusted
by using a laser displacement meter, and”a sjlicon wéfer was -
polished under the same polishing conditiong as those of
Example. This operation was repeated fofggQOTsilicdn wafers,
and the same evaluation was made as with; xample.

The result of the measured distan_‘ betweehvthe polishing_'
head and the polishing pad by using t £ laser displabemént
meter was shown in FIG. 4. FIG. 4 shbws change in the distance
between the polishing head and the :olishiﬁg pad over timéfA
which was measured in every polishfng process. As iliustrated
-in FIG. 4, the distance greatly changes with lapséAof'time.
[0044] | '

Moreover, the measured rebults of the flatneés are Shown_
in the Table 1. As shown in fhe Table 1, the maximum value of
the GBIR was 164 nm, the mipfimum value thereof was 91 nm and
the average value thereof yas 120 nm, which were degraded as
compared to Example. Thig result is considefedvto be Caused.by
the following reason: T height position of the'poiishing head
was adjusted to an impyoper position due to measu:ement error
of the disténce betwe¢n the polishing head and the polishing
pad by the laser displacement meter. In addition, the
difference between fhe maximum value and the minimum value was
73 nm, which was d¢egraded as compared to Example. This result
is considered to/be caused by variation in the height position

of the polishinf head adjusted in every polishing process.
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[0045]

[Table 1] v
“GBIR (hm) /
Maximum | Minimum |Average |Mgximum -
inimum

Example 120 88 103 7 // 32
Comparative | 164 91 120 73
example |

[0046]

Tt is to be noted that the present ifivention is not

limited to the foregoing embodiment. The/embodiment is just an

exemplification, and any examples that avefsubstantially the

same feature and demonstrate the same ffunctions and effects as

those in the technical concept descrjbed in claims of the

present invention are included in tjie technical scope of the

present invention.




CLAIMS

1. A method for adjusting a height position of & polishing
head in a polishing apparatus, the polishinq app
including: 7

a polishing pad attached onto a turn tablg; a polishing-
agent-supplying mechanism configured to supply a polishing
agent to the polishing pad; a poliShing hear for holding a back
surface of a workpiece while holding a side surface of the
workpiece by an annular guide ring; a tor:ueémeasuring
mechanism configured to measure load torflue cﬁrrent of at least
one of the polishing head and the turn f£able; and a height-
adjusting mechanism configured to move the polishing head in a
height direction to adjust a distancg between the guide ring
and the polishing pad, -/

the polishing apparatus bein: configured to move ther
polishing head to a predetermine' position with the height-
adjusting mechanism,'and to pol{sh the workpiece held by the
polishing head by pressing thef workpiece against the polishing
pad, the method comprising t steps of: '

moving the polishing hfad to a heidht pbsition at which
the polishing head comes>iv noncontact with the polishing pad
with the polishing head lding no workpiece, and then rotating
at least one of the polishing head and the turn table;

measuring the loafl torque curreht of the at least one of
the polishing head anfl the turn table rotated with the torque-
measuring mechahism hile the height-adjusting mechanism moves
the polishing head ftoward the polishing pad until the polishing
head contacts the/polishing pad, and recording the height
position of the polishing head as a reference position when a
variation in the measured load torque current exceeds a

threshold; and
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adjusting the height position of the polishing ad to the
predetermined position on the basis of a distance frfm the
reference pdsition. o
2. The method for adjusting a height position pf a polishing
head according to claim 1, wherein the polishi head is
brought into contact with the polishing pad tHrough & sheet-

shaped member having a known, uniform thickngss in the step of

recording the reference position.

3. The method for adjusting a height pbsition of a polishing
head according to-claim 1 or 2, wherein/the polishing head
includes a discFShaped mid plate at a fower part of a pblishing
head body; and a rubber film that is; eld by the mid plate and
covers at least a lower-surface parf and a side-surface part of:
the mid plate, the polishing head. ficlding a back surface of the
workpiece at a lower—-surface part/ of the rubber film by a
rubber-chuck method. V
4. A method for polishing & workpiece, the method comprising
holding the workpiece with g polishing head; and pressing the
workpiece against a polishjyng pad attached to a turn table
while supplying a polishijig agent to the polishing pad, wherein
the height position of the polishing head is adjustéd by the
method for adjusting a/neight position of a polishing head
according to any one ¢f claims 1 to 3, and then the workpiece

is polished.
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METHOD FOR ADJUSTING HEIGHT POSITION OF POLISHING HEAD
AND METHOD FOR POLISHING WORKPIECE

[Detailed Description of the Invention]
[Technical Field]
[0001]

The present invention relates to a method for
adjusting a height position of a polishing head for
holding a workpiece, and a method for poliéhing a
workpiece, in a polishing apparatus used in polishing
the surface of a workpiece.

[Background Art]
[0002]

In accordance with high integration of
semiconductor devices in recent years, requirements for
flattening of semiconductor silicon wafers used
therefore have been rigorous more and more. Moreover,
in order to increase the yield of semiconductor chips,
flatness up to a region in the wvicinity of edges of a
wafer is required.

[0003]

A desired shape of the silicon wafer is determined
by mirror-polishing process which is the final process.
Particularly, in the case of silicon wafers having a
large diameter, e.g., a diameter of 300 mm, etc.,
primary polishing at double-side polishing process is
performed in order to satisfy the specification of
rigorous flatness thereafter to perform surface-
secondary polishing process and the finish polishing
process on one side surface for the purpose of improving
scratches of the surface and/or surface roughness. In
the surface-secondary polishing process and the finish

polishing process on one side, it is required to



maintain flatness prepared by the double-side primary
polishing process, and to finish into a perfect mirror-
surface free from defects such as scratches, etc. on the
surface side.

[0004]

The schematic view of a typical single-side polishing
apparatus is illustrated in FIG. 5. This single-side
polishing apparatus 101 comprises a turn table 106 on
which a polishing pad 107 is stuck, polishing-agent-
supplying mechanism (not shown), and a polishing head
120, etc. 1In such a single-side polishing apparatus 101,
a workpiece W is held by means of the polishing head 120
to deliver polishing agent onto the polishing pad 107
from the polishing-agent-supplying mechanism, and to
respectively rotate the turn table 106 and the polishing
head 120 to allow the surface of the workpiece W to
slidably come into contact with the polishing pad 107 to
thereby perform polishing.

[0005]

Examples of a method of holding a workpiece by a
polishing head include a method of sticking the
workpiece through an adhesive, such as wax, on a flat
disc-shaped plate. The other methods include a method
of holding a workpiece through an elastic film, called a
backing film, adhered on a workpiece holding plate, for
the purpose of suppressing an influence of transference
of unevenness of a polishing head body and the workpiece
holding plate, and a method of pressing a workpiece
against a polishing pad by supplying pressurized fluid,
such as air, to the back surface of a rubber film, as a
workpiece holding member, to inflate the rubber film -
with an uniform pressure, which is called a rubber-chuck

method (See Patent Document 1, for example). Moreover,



for the purpose of suppressing sags at an outer
circumferential part to improve flatness, there is also
proposed a polishing head in which a retainer ring for
pressing a polishing pad is disposed on the outside of a
workpiece.

[0006]

An example of the configuration of a conventional
polishing head by the rubber-chuck method is illustrated
in FIG. 5. The polishing head 120 illustrated in FIG. 5
has a structure, so-called the rubber-chuck structure,
in which a rubber film (rubber material) 122 is attached
so as to cover at least the lower-surface part and the
side-surface part of a disc-shaped mid plate 125, and
fluid is supplied to the back surface of the rubber film
to press a workpiece W.

An annular guide ring 123 for holding the side
surface of the workpiece W during polishing is connected
to a polishing head body 121. The polishing head is
configured to move the height position of the guide ring
123 vertically with a heightfadjusting mechanism 124
connected to the polishing head body 121. The workpiece
is stably held and polished while maintaining a constant
distance between the polishing pad and the guide ring
123 connected to the polishing head body 121.

[0007]

As described above, the polishing head presses a
workpiece by inflating the rubber film of the polishing
head while holding the polishing head at a fixed height
to maintain a constant distance between the polishing
head and the polishing pad. A polishing head,
represented by the above polishing head, using the
method of maintain a constant distance between the

polishing head and the polishing pad needs to adjust the



height position of the polishing head from the polishing
pad to the same position in every polishing.
[0008]

In the case where this height position is not
suitably adjusted, in the instance where the flatness of
a workpiece to be polished may be degraded, and/or
positions every polishing are not uniform, allowance in
machining between workpieces to be polished may not
become uniform so that unevenness of flatnesses takes
place. 1In the case where such adjustment is poor, when
spacing is too narrow, contact between the polishing pad
and the guide ring may take place so that the polishing
pad is damaged. On the contrary, when the spacing -is
too broad, there is the risk that wafer may be flied out
from a gap between the polishing pad and the guide ring.
[0009]

A conventional method for adjusting a height
position of a polishing head, as illustrated in FIG. 5,
involves measuring a distance from the polishing head
120 by using a laser displacement meter 130, disposed
near the mounting face of the polishing head 120, and
adjusting the height of the polishing head on the basis
of the measured distance such that the polishing heéd
keeps a desired distance from the polishing pad 107.
[0010]

Patent Document 1: Japanese Unexamined Patent
Application Publication (Kokai) No.2009-107094
[Disclosure of the Invention]

[Problem to be solved by the Invention]
([0011]

Since a surface of a polishing pad generally gets

wet with a polishing agent, for example, or contains

moisture even when it is not wet, the conventional



method of measuring the distance by using the laser
displacement meter greatly increases variation in the
measured distance depending on time, and thus cannot
adjust the polishing head to a desired height position
stably in every polishing process, resulting in degraded
flatness of the workpiece and variation in the flatness
among the workpieces.

(0012]

The present invention has been made in view of the
above problems, and it is an object of the present
invention to prévide a method for adjusting a height
position of a polishing head stably with high precision,
and a method for polishing a workpiece that can improve
the flatness of the workpiece being polished and
suppress variation in flatness among the workpieces by
adjusting the height position of the polishing head with
high precision.

[Means for solving Problem]
[0013] '

To attain the above object, the present invention
provides a method for adjusting a height position of a
polishing head in a polishing apparatus, the polishing
apparatus including: a polishing pad attached onto a
turn table; a polishing-agent-supplying mechanism
configured to supply a polishing agent to the polishing
pad; a polishing head for holding a back surface of a
workpiece while holding a side surface of the workpiece
by an annular guide ring; a torgue-measuring mechanism
configured to measure load torque current of at least
one of the polishing head and the turn table; and a
height-adjusting mechanism configured to move the
polishing head in a height direction to adjust a

distance between the guide ring and the polishing pad,



the polishing apparatus being configured to move the
polishing head to a predetermined position with the
height-adjusting mechanism, and to polish the workpiece
held by the polishing head by pressing the workpiece
against the polishing pad, the method comprising the
steps of: moving the polishing head to a height position
at which the polishing head comes in noncontact with the
polishing pad with the polishing head holding no
workpiece, and then rotating at least one of the
polishing head and the turn table; measuring the load
torque current of the at least one of the polishing head
and the turn table rotated with the torque-measuring
mechanism while the height-adjusting mechanism moves the
polishing head toward the polishing pad until the
polishing head contacts the polishing pad, and recording
the height position of the polishing head as a reference
position when a variation in the measured load torque
current exceeds a threshold; and adjusting the height
position of the polishing head to the predetermined
position on the basis of a distance from the reference
position.

[0014]

The adjusting method measures a position of
contact between the polishing head and the polishing pad
accurately to record the position as the reference
position, enabling the height position of the polishing
head to be adjusted stably with high precision on the
basis of a distance from the accurately measured
reference position.

[0015]

In the step of recording the reference position/

the polishing head may be brought into contact with the

polishing pad through a sheet-shaped member having a



known, uniform thickness.

In this manner, damage of the polishing pad due to
the contact of the polishing pad with the polishing head
can be surely suppressed.

(0016]

Moreover, the polishing head may include a disc-
shaped mid plate at a lower part of a polishing head
body; and a rubber film that is held by the mid plate
and covers at least a lower-surface part and a side-
surface part of the mid plate, and the polishing head
may hold a back surface of the workpiece at a lower-
surface part of the rubber film by a rubber-chuck method.

The method for adjusting a height position of a
polishing head of the invention is preferably applied to
a polishing apparatus including the polishing head by
the rubber-chuck method of polishing the workpiece while
holding the polishing head at a fixed height to maintain
a constant distance between the polishing head and the
polishing pad.

[0017]

Furthermore , the present invention provides a
method for polishing a workpiece, the method comprising
holding the workpiece with a polishing head; and
pressing the workpiece against a polishing pad attached
to a turn table while supplying a polishing agent to the
polishing pad, wherein the height position of the
polishing head is adjusted by the method for adjusting a
height position of a polishing head according to the
present invention, and then the workpiece is polished.
[0018]

The polishing method thus polishes the workpiece
after the height position of the polishing head is
adjusted with high precision by the method for adjusting



a height position of a polishing head of the invention,
enabling the flatness of the workpiece to be improved
and the variation in flatness among the workpieces to be
suppressed.

[Effect of the Invention]

[0019]

According to tﬁe present invention, in adjustment
of a height position of a polishing head in a polishing
apparatus, the load torgque current of the at least one
of the polishing head and the turn table rotated is
measured with the torque-measuring mechanism while the
height-adjusting mechanism moves the polishing head
toward the polishing pad until the polishing head
contacts the polishing pad, and the height position of
the polishing head is recorded as a reference position
when a variation in the measured load torque current
exceeds a threshold, and the height position of the
polishing head is adjusted to the predetermined position
on the basis of a distance from the reference position.
The invention can thereby measure the position of
contact between the polishing head and the polishing pad
accuratély to record the position és the reference
position, enabling the height position of the polishing
head to be adjusted stably with high precision on the
basis of a distance from the accurately measured
reference position. Since the WOrkpiece is polished
after the height position of the polishing head is
adjusted\with high precision, the flatness of the
workpliece can be improved and the variation in flatness
among the workpieces can be suppressed.

[BRIEF DESCRIPTION OF DRAWINGS]
[0020]

FIG. 1 is a schematic view showing a method for



adjusting a height position of a polishing head and a
method for polishing a workpiece of the present'
invention; »

FIG. 2 is a schematic view illustrating one
example of a polishing head by the rubber-chuck method;

FIG. 3 is a view showing variations in the lcad
torque current measured in Example;

FIG. 4 is a view showing results of the measured
distance between the polishing head and the polishing
pad 1in Comparative Example; and

FIG. 5 is a schematic view showing a conventional
method for adjusting a height position of a polishing
head.

[Best Mode(s) for Carrying out the Invention]
[0021]

Hereinafter, embodiments of the present invention
will be described, but the present invention is not
limited to these embodiments.

The polishing of a workpiece, using the polishing
head by the method of maintaining a constant distance
between the polishing head and the polishing pad, needs
to adjust the height position of the polishing head from
the polishing pad accurately and to eliminate variation
thereof in every polishing.

Unfortunately, the conventional adjusting method
involves adjusting the height of the polishing head to
keep a desired distance between a polishing head and a
polishing pad on the basis of the distance between the
polishing head and the polishing pad, measured by using
a laser displacement meter, thereby arising a problem in
that moisture or swelling of the polishing pad may
affect the distance measured by the laser displacement

meter to produce measurement noise, which causes the



variation.
[0022]

In view of the above, the inventor has
energetically made studies in order to solve such a
problem. As a result, the present inventor found the
following: \

The position of contact between the poiishing head
and the polishing pad can be accurately measured by
observing load torque current of the polishing head or
the turn table, more specifically, by finding a position
of the polishing head at which the load torgque current
abruptly changes. The accurately measured distance is
recorded as the reference position to adjust the height
position of the polishing head stably with high
precision. The inventor thereby completed the invention.
[0023]

The method for adjusting a height position of a
polishing head in a polishing apparatus and the method
for polishing a workpiece of the present invention will
be specifically described below with reference to
drawings, but the present invention is not limited
thereto.

FIG. 1 is a schematic view showing a method for
adjusting a height position of a polishing head and a
method for polishing a workpiece of the present
invention.

[0024]

A polishing apparatus 1 illustrated in FIG. 1
mainly includes a polishing head 2, a turn table 6, a
polishing pad 7 attached onto the turn table 6, a
polishing-agent-supplying mechanism 5 configured to
supply a polishing agent to the polishing pad 7, and

torque-measuring mechanisms 8a and 8b configured to
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measure the load torque current of each of the polishing
head 2 and the turn table 6.

The polishing head 2 is provided with an annular
guide ring 3, projecting toward the polishing pad, along
its outer circumferential part, and configured to hold
the back surface of the workpiece W while holding the
side surface of the workpiece W by the guide ring 3.
[0025]

The polishing apparatus 1 includes a height-
adjusting mechanism 4 configured to move the polishing
head 2 in a height direction to adjust a distance
between the guide rihg 3 and the polishing pad 7.

The polishing apparatus 1 can use the later-
described polishing head of the rubber-chuck method as
the polishing head 2 for holding the workpiece W.
Alternatively, the apparatus may use a polishing head
configured to hold the back surface of the workpiece W
through a backing pad and to press the workpiece W by
ejecting fluid through openings provided in the
polishing head from the back side of the workpiece W
toward the polishing pad.

[0026]

FIG. 2 is a schematic view illustrating one
example of a polishing head by the rubber-chuck method.

This polishing head 20 mainly includés a poliShing
head body 21, a rubber film 22, an annular guide ring 23,
a height-adjusting mechanism 24, and a disc-shaped mid
plate 25. The rubber film 22, held by the mid plate 25,
covers at least the lower-surface part and the side-
surface part of the mid plate 25, and configured to hold
the back surface of the workpiece W on the lower surface
part of the rubber film 22.

[0027]

11



The mid plate 25 is fixed at the polishing head
body 21 having a flange structure. The guide ring 23,
for holding the side surface of the workpiece W during
polishing, is disposed along the outermost circumference
of the workpiece W, and connected to the polishing head
body 21. The polishing head has a structure in which
fluid, supplied by a pressure-adjusting mechanism 27 to
a sealed space 26 sealed with the rubber film 22,
inflates the rubber film 22 to apply a load to the back
surface of the held workpiece W.

[0028]

In polishing of the workpiece W with the polishing
apparatus 1, first, the workpiece W is held by the
polishing head 2 as illustrated in FIG. 1. Next, the
polishing head 2 is moved to a predetermined position
with the height-adjusting mechanism 4, that is, the
height position of the polishing head 2 is adjusted to
keep a predetermined distance between the polishing pad
7 and the guide ring 3. Then, the held workpiece W is
pressed against the polishing pad 7 with the polishing
head 2 held at the adjusted position to polish the
workpiece.

[0029]

The present invention is directed to a method of
adjusting a height position of a polishing head in such
a polishing apparatus.

A method of adjusting a height position of a
pclishing head the present invention will now be
described in detail with reference to FIG. 1.

First, the polishing head 2 is moved to a height
position at which the polishing head 2 does not contact
the polishing pad 7 without holding the workpiece W by
the polishing head. Then, at least one of the polishing

12



head 2 and the turn table 6 is rotated. Both the
polishing head 2 and the turn table 6 may be rotated, or
either one of them may be rotated, as long as the target
of the rotation matches that of the later-described
measurement of load torqgue current.

[0030]

Next, the polishing head 2 is moved toward the
polishing pad 7 with the height-adjusting mechanism 4
until the polishing head 2 contacts the polishing pad 7,
while at least one of the polishing head 2 and the turn
table 6 is rotated. That 1is, the polishing head 2 is
moved downward to bring the guide ring 3, which is
located at the lowermost end of the polishing head 2,
into contact with the polishing pad 7. At this time, a
speed of the movement is preferably adjusted to prevent
the polishing pad 7 from damaging due to contact with
the qguide ring 3.

[0031]

Alternatively, the polishing head 2 may be brought
into contact with the polishing pad 7 through a sheet-
shaped member having a known; uniform thickness. In
this manner, damage of the polishing pad due to the
contact of the polishing pad with the polishing head can
be surely suppressed, and the sheet-shaped member having
a known, uniform'thickness does not affect adversely the
adjustment of the height position of the polishing head.
[0032]

Simultaneously with the movement of the polishing
head 2 toward the polishing pad 7, the load torque
current of at least one of.the polishing head 2 and the
turn table 6 rotated is measured with the torque-
measuring mechanisms 8a and 8b, respectively. The

height position of the polishing head 2 is recorded as
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the reference position, when a variation in the measured
load torque current exceeds a threshold, which may
conclude that the polishing head 2 is into contact with
the polishing pad 7. At this time, whether the
variation exceeds the threshold can be determined either
by the load torque current of both the polishing head
and the turn table or by that of one of the polishing
head and the turn table.

[0033]

Accordingly, the reference position, i.e., the
position of contact between the polishing head and the
polishing pad, can be recorded accurately without
measurement variation in every process.

The height position oflthe polishing head 2 is
adjusted to a predetermined position on the basis of a
distance from the reference position accurately recorded.
Such a method for adjusting a height position of a
peolishing head of the invention enables the height
position of the polishing head to be adjusted with high
precision stably more than the conventional method, on
the basis of the distance from the reference position,
accurately measured without the variation.

(0034]

A method for polishing a workpiece of the present
invention will now be described with reference to FIG. 1.

The above processes until the recording of the
reference position are performed in accordance with the
method for adjusting a height position of a polishing
head of the present invention. After the recording of
the reference position, a workpiece W to be polished is
held by the polishing head 2. The height position of"
the polishing head 2 is adjusted to a predetermined

position on the basis of the distance from the recorded
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reference position.
[0035]

At this time, the height position of the polishing
head 2 can be adjusted to a predetermined position at
which the distance between the guide ring and polishing
pad is 25 to 45% of a workpiece thickness, for example.
This distance prevents decrease in the polishing rate,
which is caused by a shortage of polishing agent due to
excessively short distance between the guide ring and
polishing pad, and also inability to hold the workpiece
during polishing, which is caused by excessively long
distance between the guide ring and polishing pad.

Then, the polishing head and the turn table are
each rotated under predetermined polishing conditions,
and the workpiece W is pressed against the polishing pad
attached on to the turn table while the polishing agent
is supplied to the polishing pad to polish the workpiece
W. The polishing conditions are not particularly
limited, and may be any conditions generally used.
[0036]

The polishing head may be the polishing head by
the rubber-chuck method as illustrated in FIG. 2, which
is configured to hold a workpiece stably while
maintaining a desired height position and to polish the
workpiece while applying an uniform polishing load over
the workpiece. The method for adjusting a height
position of a polishing head of the invention, which
enables the height position of the polishing head to be
adjusted stably with high precision, is applied to such
a polishing head by the rubber-chuck method to stably

polish a workpiece with more improved flatness.

EXAMPLE
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[0037]

The present invention will now be described more
specifically with reference to an example according to
the present invention and a comparative example, but the
present invention is not limited to this example.

[0038]
(Example)

A workpiece was polished in accordance with a
method for adjusting a height position of a polishing
head and a method for polishing a workpiece of the
present invention, and then the flatness thereof was
evaluated.

A polishing apparatus as illustrated in FIG. 1
having a polishing headzby the rubber-chuck method as
illustrated in FIG. 2 was used to polish 100 silicon
wafers each having a diameter of 300 mm. vThe maximum
value, the minimum value, and the average value of the
flatness, and variation in the flatness of each polished
wafer were then evaluated. The flatness was evaluated
by global backside ideal range (GBIR) within a region
except for the outer circumferential part of 2 mm using
Wafersight made by KLA Co. Ltd.

[0039]

First, the height position of the polishing head
was adjusted such that the distance betwéen the guide
ring of the polishing head and the surface of the
polishing pad became 190um, in accordance with the
method for adjusting a height position of a polishing
head of the present invention.

At this time, only the turn table was rotated to
measure the load torque current of the turn table. FIG.
3 shows variations in the measured load torque current

with respect to the height positions of the polishing
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head when the recorded reference position was converted
into zero. As illustrated in FIG. 3, the reference
position corresponds to the height position of the
polishing head when the variation in the load torque
current abruptly changes and exceeds a threshold of 2
{arbitrary unit).

[0040]

Next, the height position of the polishing head
was adjusted to a position of 190 pm upward from the
reference position, and a silicon wafer was then
polished. 1In this example, the polishing conditions
were as follows: An alkali solution containing
colloidal silica was used as the polishing agent; an
unwoven cloth impregnated with urethane, having grooves
was used as the polishing pad; the polishing head and
the turn table were each rotated at 30 rpm; the
polishing load was 25kPa; and the polishing time was 100
sec.

The adjustment of the height position of the
polishing head and polishing of the silicon wafer were
repeated for 100 silicon wafers, and the flatness
thereof was evaluated.

(0041]

As a result, as illustrated in Tablevl, the
maximum value of GBIR was 120 nm, the minimum value
thereof was 88 nm, and the average value thereof was 103
nm, which were improved in comparison with a maximum
value of 164 nm, a minimum value of 91 nm and an average
value of 120 nm of the later-described Comparative
Example. The difference between the maximum value and
the minimum value was 32 nm in the example, whereas the
difference thereof was 73 nm in the later-described

Comparative Example, which exhibited improved variation
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in Example. This improvement revealed that the height
position of the polishing head was adjusted stably with
high precision in every polishing process.

[0042]

The adjusting method and polishing method of the
present invention thus can adjust the height position of
the polishing head stably with high precision, improve
the flatness of the workpiece being polished and

suppress variation in flatness among the workpieces.

[0043]
(Comparative example)

With a conventional polishing apparatus as
illustrated in FIG. 5, the height position of the
polishing head was adjusted by using a laser
displacement meter, and a silicon wafer was polished
under the same polishing conditions as those of Example.
This operation was repeated for 100 silicon wafers, and
the same evaluation was made as with Example.

The result of the measured distance between the
polishing head and the polishing pad by using the laser
displacement meter was shown in FIG. 4. FIG. 4 shows
change in the distance between the polishing head and
the polishing pad over time, which was measured in every
polishing process. As illustrated in FIG. 4, the
distance greatly changes with lépse of time.

[0044]

Moreover, the measured results of the flatness are
shown in the Table 1. As shown in the Table 1, the
maximum value of the GBIR was 164 nm, the minimum value
thereof was 91 nm and the average value thereof was 120
nm, which were degraded as compared to Example. This

result is considered to be caused by the following
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reason: The height position of the polishing head was
adjusted to an improper position due to measurement
error of the distance between the polishing head and the
polishing pad by the laser displacement meter. In
addition, the difference between the maximum value and
the minimum value was 73 nm, which was degraded as
compared to Example. This result is considered to be
caused by variation in the height position of the
polishing head adjusted in every polishing process.

[0045]

[Table 1]
GBIR (nm)
Maximum | Minimum | Average |Maximum -
Minimum
Example 120 88 103 32
Comparative | 164 91 120 73
examnple
[0046]

It is to be noted that the present invention is
not limited to the foregoing embodiment. The embodiment
is just an exemplification, and any examples that have
substantially the same feature and demonstrate the same
functions and effects as those in the technical concept
described in claims of the present invention are
included in the technical scope of the present invention.
[Explanations of Numerals]

[0047]
: a polishing apparatus,
, 20: a polishing head,

, 23: a guide ring,
a polishing-agent-supplying mechanism,

: a turn table,

1
2
3
4, 24: a height-adjusting mechanism,
5
6
7: a polishing pad,

8

a, 8b: a torque-measuring mechanism,
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21: a polishing head body,

22: a rubber film,

25: a mid plate,

26: a sealed space,

27: a pressure-adjusting mechanism,

W: a workpiece.
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[CLAIMS]
(Claim 1]

A method for adjusting a height position of a
polishing head in a polishing apparatus, the polishing
apparatus including:

a polishing pad attached onto a turn table; a
polishing-agent-supplying mechanism configured to supply
a polishing agent to the polishing pad; a polishing head
for holding a back surface of a workpiece while holding
a side surface of the workpiece by an annular guide
ring; a torque-measuring mechanism configured to measure
load torque current of at least one of the polishing
head and the turn table; and a height-adjusting
mechanism configured to move the polishing head in a
height direction to adjust a distance between the guide
ring and the polishing pad,

the polishing apparatus being configured to move
the polishing head to a predetermined poéition with the
height-adjusting mechanism, and to polish the workpiece
held by the polishing head by pressing the workpiece
against the polishing pad, the method comprising the
steps of: |

moving the polishing head to a height position at
which the polishing head comes in noncontact with the
polishing pad with the peclishing head holding no
workpiece, and then rotating at least one of the
polishing head and the turn table;

measuring the load torque current of the at least
one of the polishing head and the turn table rotated
with the torgque-measuring mechanism while the height—
adjusting mechanism moves the polishing head toward the
polishing pad until the polishing head contacts the

polishing pad, and recording the height position of the
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polishing head as a reference position when a variation

in the measured load torque current exceeds a threshold;

and »
adjusting the height position of the polishing

head to the predetermined position on the basis of a

distance from the reference position.

[Claim 2]

The method for adjusting a height position of a
polishing head according to claim 1,’wherein the
polishing head is brought into contact with the
polishing pad through a sheet-shaped member having a
known, unifeorm thickness in the step of recording the
reference position.

[Claim 3]

The method for adjusting a height position of a
polishing head according to claim 1 or 2, wherein the
polishing head includes a disc-shaped mid plate at a
lower part of a polishing head body; and a rubber film
that is held by the mid plate and covers at least a
lower-surface part and a side-surface part of the mid
plate, the polishing head holding a back surface of the
workpigce at a lower-surface part of the rubber film by
a rubber-chuck method.

[Claim 4] o

A method for polishing a workpiece, the method
comprising holding the workpiece with a polishing head;
and pressing the workpiece against a polishing pad
attached to a turn table while supplying a polishing
agent to the polishing pad, wherein the height position
of the polishing head is adjusted by the method for
adjusting a height position of a polishing head
according to any one of claims 1 to 3, and then the

workpiece is polished.
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