
DESCRIPTION 

METHOD FOR ADJUSTING HEIGHT POSITION OF POLISHINt 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 hol• ng a workpiece, 

and a method for polishing a workpiece, in a polishing 

apparatus used in polishing the surface o' a workpiece. 

BACKGROUND ART 

[0002] 

In accordance with high integr. ion of semiconductor 

devices in recent years, requireme 	s for flattening of 

semiconductor silicon wafers used 	herefore have been rigorous 

more and more. 	Moreover, in ord:r to increase the yield of 

semiconductor chips, flatness u4 to a region in the vicinity of 

edges of a wafer is required. 

[0003] 

A desired shape of the silicon wafer is determined by 

mirror-polishing process w ich is the final process. 

Particularly, in the cas- of silicon wafers having a large 

diameter, e.g., a diame er of 300 mm, etc., primary polishing 

at double-side polishing process is performed in order to 

satisfy the specifica ion of rigorous flatness thereafter to 

perform surface-seco dary polishing process and the finish 

polishing process • 	one side surface for the purpose of 

improving scratch:s of the surface and/or surface roughness. 

In the surface-s condary polishing process and the finish 

polishing proce.s on one side, it is required to maintain 

flatness prep. ed by the double-side primary polishing process, 
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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 whi h a polishing 

pad 107 is stuck, polishing-agent-supplying m- hanism (not 

shown), and a polishing head 120, etc. 	In s. ch a single-side 

polishing apparatus 101, a workpiece W is held by means of the 

polishing head 120 to deliver polishing ag-nt onto the 

polishing pad 107 from the polishing-age 	-supplying mechanism, 

and to respectively rotate the turn tab e 106 and the polishing 

head 120 to allow the surface of the workpiece 	W to slidably 

come into contact with the polishing ;•ad 107 to thereby perform 

polishing. 

[0005] 

Examples of a method of hol• ng a workpiece by a polishing 

head include a method of sticki • 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 

elastic film, called a backi g film, adhered on a workpiece 

holding plate, for the pur••se of suppressing an influence of 

transference of unevennes- of a polishing head body and the 

workpiece holding plate, and a method of pressing a workpiece 

against a polishing p • by supplying pressurized fluid, such as 

air, to the back surf_ e of a rubber film, as a workpiece 

holding member, to i flate the rubber film with an uniform 

pressure, which is (ailed a rubber-chuck method (See Patent 

Document 1, for e ample). 	Moreover, for the purpose of 

suppressing sags zlt an outer circumferential part to improve 

flatness, there is also proposed a polishing head in which a 

retainer ring 	or pressing a polishing pad is disposed on the 

outside of a 	orkpiece. 
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[0006] 

An example of the configuration of a conventio al 

polishing head by the rubber-chuck method is illus rated in 

FIG. 5. 	The polishing head 120 illustrated in FI'. 5 has a 

structure, so-called the rubber-chuck structure, in which a 

rubber film (rubber material) 122 is attached 	• as to cover at 

least the lower-surface part and the side-surface part of a 

disc-shaped mid plate 125, and fluid is supp ied to the back 

surface of the rubber film to press a workpiece W. 

An annular guide ring 123 for holdinf;  the side surface of 

the workpiece W during polishing is connected to a polishing 

head body 121. 	The polishing head is c4nfigured to move the 

height position of the guide ring 123 	ertically with a height- 

adjusting mechanism 124 connected to 	he polishing head body 

121. 	The workpiece is stably held 	nd polished while 

maintaining a constant distance be ween the polishing pad and 

the guide ring 123 connected to 	e 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 . 	a fixed height to maintain a 

constant distance between 	e polishing head and the polishing 

pad. 	A polishing head, represented by the above polishing 

head, using the method o 	maintain a constant distance between 

the polishing head and 	he 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 	ere this height position is not suitably 

adjusted, in the instance where the flatness of a workpiece to 

be polished may •e degraded, and/or positions every polishing 

are not uniforr, allowance in machining between workpieces to 

be polished 	ay not become uniform so that unevenness of 
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flatnesses takes place. 	In the case where such adjus 	ent is 

poor, when spacing is too narrow, contact between thl polishing 

pad and the guide ring may take place so that the p4lishing pad 

is damaged. 	On the contrary, when the spacing is 	oo broad, 

there is the risk that wafer may be flied out f • 	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, i volves measuring a 

distance from the polishing head 120 by usi ng a laser 

displacement meter 130, disposed near the mounting face of the 

polishing head 120, and adjusting the hr. ght of the polishing 

head on the basis of the measured dist.nce such that the 

polishing head keeps a desired distance from the polishing pad 

107. 

CITATION LIST 

PATENT LITERATURE 

[0010] 

Patent Document 1: Japan-se Unexamined Patent Application 

Publication (Kokai) No.2009- 07094 

SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

[0011] 

Since a surface irf a polishing pad generally gets wet with 

a polishing agent, f• 	example, or contains moisture even when 

it is not wet, the vonventional method of measuring the 

distance by using 	he laser displacement meter greatly 

increases variat i on in the measured distance depending on time, 

and thus cannot adjust the polishing head to a desired height 

position stabl 	in every polishing process, resulting in 

degraded flat ess of the workpiece and variation in the 
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flatness among the workpieces. 

[0012] 

The present invention has been made in view or the above 

problems, and it is an object of the present inve 	ion to 

provide 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.. ong the 

workpieces by adjusting the height position of 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 pos tion of a polishing head in 

a polishing apparatus, the polishing apparatus including: .a 

polishing pad attached onto a tur 	table; a polishing-agent- 

supplying mechanism configured 	o supply a polishing agent to 

the polishing pad; a polishing 	ead for holding a back surface 

of a workpiece while holding A side surface of the workpiece by 

an annular guide ring; a to sue-measuring mechanism configured 

to measure load torque cur- fent of at least one of the polishing 

head and the turn table; 	nd a height-adjusting mechanism 

configured to move the polishing head in a height direction to 

adjust a distance betwo-n the guide ring and the polishing pad, 

the polishing apparat s being configured to move the polishing 

head to a predetermi, ed position with the height-adjusting 

mechanism, and to polish the workpiece held by the polishing 

head by pressing 	e workpiece against the polishing pad, the 

method comprisini, the steps of: moving the polishing head to a 

height position at which the polishing head comes in noncontact 

with the poli 	ing pad with the polishing head holding no 

workpiece, a d then rotating at least one of the polishing head 
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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-ad' sting 

mechanism moves the polishing head toward the polishing pad 

until the polishing head contacts the polishing '.ad, and 

recording the height position of the polishing 	ead as a 

reference position when a variation in the me.sured load torque 

current exceeds a threshold; and adjusting t►,e height position 

of the polishing head to the predetermined oosition on the 

basis of a distance from the reference pos tion. 

[014] 

The adjusting method measures a po.ition of contact 

between the polishing head and the polishing pad accurately to 

record the position as the reference •osition, enabling the 

height position of the polishing he.d to be adjusted stably 

with high precision on the basis o 	a distance from the 

accurately measured reference position. 

[0015] 

In the step of recording 	he reference position, the 

polishing head may be brought into contact with the polishing 

pad through a sheet-shaped 	•mber having a known, uniform 

thickness. 

In this manner, dama4e 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 pa t of a polishing head body; and a rubber 

film that is held .y the mid plate and covers at least a lower-

surface part and . side-surface part of the mid plate, and the 

polishing head 	ay hold a back surface of the workpiece at a 

lower-surface oart of the rubber film by a rubber-chuck method. 
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The method for adjusting a height position of a .olishing 

head of the invention is preferably applied to a po Ashing 

apparatus including the polishing head by the rubba. -chuck 

method of polishing the workpiece while holding t e polishing 

head at a fixed height to maintain a constant d''.tance between 

the polishing head and the polishing pad. 

[0017] 

Furthermore , the present invention profides a method for 

polishing a workpiece, the method comprisinf,/  holding the 

workpiece with a polishing head; and press4ng the workpiece 

against a polishing pad attached to a tut 	table while 

supplying a polishing agent to the poli 	ing pad, wherein the 

height position of the polishing head .s adjusted by the method 

for adjusting a height position of 	.olishing head according 

to the present invention, and then 	e workpiece is polished. 

[0018] 

The polishing method thus p. ishes the workpiece after the 

height position of the polishin. head is adjusted with high 

precision by the method for ad'usting a height position of a 

polishing head of the invention, enabling the flatness of the 

workpiece to be improved an. the variation in flatness among 

the workpieces to be supprc sed. 

ADVANTAGEOUS EFFECTS OF 	NVENTION 

[0019] 

According to the present invention, in adjustment of a 

height position of a polishing head in a polishing apparatus, 

the load torque cur ent of the at least one of the polishing 

head and the turn 	able 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 	he polishing pad, and the height position of the 

polishing he.. is recorded as a reference position when a 
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variation in the measured load torque current exceeds a 

threshold, and the height position of the polishing 	ead is 

adjusted to the predetermined position on the basi 	of a 

distance from the reference position. 	The inventi on can 

thereby measure the position of contact between 	he polishing 

head and the polishing pad accurately to recor• the position as 

the reference position, enabling the height p. ition of the 

polishing head to be adjusted stably with hit 	precision on the 

basis of a distance from the accurately mea ured reference 

position. 	Since the workpiece is polishes after the height 

position of the polishing head is adjusted with high precision, 

the flatness of the workpiece can be improved and the variation 

in flatness among the workpieces can b 	suppressed. 

BRIEF DESCRIPTION OF DRAWINGS 

[0020] 

FIG. 1 is a schematic view 	owing a method for adjusting 

a height position of a polishin• head and a method for 

polishing a workpiece of the pvesent invention; 

FIG. 2 is a schematic vi-w illustrating one example of a 

polishing head by the rubber chuck method; 

FIG. 3 is a view show i ng variations in the load torque 

current measured in Examp e; 

FIG. 4 is a view showing results of the measured distance 

between the polishing h ad and the polishing pad in Comparative 

Example; and 

FIG. 5 is a schematic view showing a conventional method 

for adjusting a heit t position of a polishing head. 

DESCRIPTION OF E IODIMENTS 

[0021] 
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Hereinafter, embodiments of the present inventio 	will be 

described, but the present invention is not limited 	o 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 thereoT in every 

polishing. 

Unfortunately, the conventional adju- ing method involves 

adjusting the height of the polishing he.. 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 l..er displacement meter, 

thereby arising a problem in that moisture or swelling of the 

polishing pad may affect the distarce measured by the laser 

displacement meter to produce mea urement noise, which causes 

the variation. 

[0022] 

In view of the above, t - inventor has energetically made 

studies in order to solve su h a problem. 	As a result, the 

present inventor found the 	ollowing: 

The position of cont ct between the polishing head and the 

polishing pad can be acc rately measured by observing load 

torque current of the polishing head or the turn table, more 

specifically, by find' g a position of the polishing head at 

which the load torque current abruptly changes. 	The accurately 

measured distance i•, recorded as the reference position to 

adjust the height 'aosition of the polishing head stably with 

high precision. 	he inventor thereby completed the invention. 

[0023] 

The metho. for adjusting a height position of a polishing 

head in a polishing apparatus and the method for polishing a 
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workpiece of the present invention will be specifical y 

described below with reference to drawings, but the 	resent 

invention is not limited thereto. 

FIG. 1 is a schematic view showing a method 	or adjusting 

a height position of a polishing head and a meth4d for 

polishing a workpiece of the present invention. 

[0024] 

A polishing apparatus 1 illustrated in 	IG. 1 mainly 

includes a polishing head 2, a turn table 6, a polishing pad 7 

attached onto the turn table 6, a polishi g-agent-supplying 

mechanism 5 configured to supply a polishing agent to the 

polishing pad 7, and torque-measuring 	-chanisms 8a and 8b 

configured to measure the load torque urrent of each of the 

polishing head 2 and the turn table f 

The polishing head 2 is provi•-d with an annular guide 

ring 3, projecting toward the poi.king pad, along its outer 

circumferential part, and config 	ed to hold the back surface 

of the workpiece W while holding;  the side surface of the 

workpiece W by the guide ring 

[0025] 

The polishing apparatu. 1 includes a height-adjusting 

mechanism 4 configured to rove the polishing head 2 in a height 

direction to adjust a dis ante between the guide ring 3 and the 

polishing pad 7. 

The polishing app ratus 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 polishin. head configured to hold the back surface of 

the workpiece W t►,rough a backing pad and to press the 

workpiece W by e4 ecting fluid through openings provided in the 

polishing head 	rom the back side of the workpiece W toward the 

polishing pad 

[0026] 
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FIG. 2 is a schematic view illustrating one exar. e of a 

polishing head by the rubber-chuck method. 

This polishing head 20 mainly includes a polishing head 

body 21, a rubber film 22, an annular guide ring .3, a height- 

adjusting mechanism 24, and a disc-shaped mid pl te 25. 	The 

rubber film 22, held by the mid plate 25, cover. at least the 

lower-surface part and the side-surface part if the mid plate 

25, and configured to hold the back surface pf the workpiece W 

on the lower surface part of the rubber fil• 	22. 

[0027] 

The mid plate 25 is fixed at the po ishing head body 21 

having a flange structure. 	The guide r'ng 23, for holding the 

side surface of the workpiece W during polishing, is disposed 

along the outermost circumference of 	he workpiece W, and 

connected to the polishing head bod 	21. 	The polishing head 

has a structure in which fluid, supplied by a pressure-

adjusting mechanism 27 to a sealer space 26 sealed with the 

rubber film 22, inflates the rueser film 22 to apply a load to 

the back surface of the held workpiece W. 

[0028] 

In polishing of the wo' piece W with the polishing 

apparatus 1, first, the wo 	piece W is held by the polishing 

head 2 as illustrated in r G. 1. 	Next, the polishing head 2 is 

moved to a predetermined position with the height-adjusting 

mechanism 4, that is, t e height position of the polishing head 

2 is adjusted to keep 4. predetermined distance between the 

polishing pad 7 and r e guide ring 3. 	Then, the held workpiece 

W is pressed agains' the polishing pad 7 with the polishing 

head 2 held at the adjusted position to polish the workpiece. 

[0029] 

The presen 	invention is directed to a method of adjusting 

a height position of a polishing head in such a polishing 

apparatus. 

11 



A method of adjusting a height position of a polishing 

head the present invention will now be described in cetail 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 t e polishing 

pad 7 without holding the workpiece W by the po ishing head. 

Then, at least one of the polishing head 2 an. the turn table 6 

is rotated. 	Both the polishing head 2 and t - 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 torque current. 

[0030] 

Next, the polishing head 2 is moved toward the polishing 

pad 7 with the height-adjusting mecha ism 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 is, the 

polishing head 2 is moved downward to bring the guide ring 3, 

which is located at the lowermos 	end of the polishing head 2, 

into contact with the polishin 	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 guide 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, unifor 	thickness. 	In this manner, damage of 

the polishing pad due 	the contact of the polishing pad with 

the polishing head cn be surely suppressed, and the sheet-

shaped member havin4 a known, uniform  thickness does not affect 

adversely the adj .tment of the height position of the 

polishing head. 

[0032] 

Simultaneously with the movement of the polishing head 2 

toward the p. ishing pad 7, the load torque current of at least 
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one of the polishing head .2 and the turn table 6 rota ed is 

measured with the torque-measuring mechanisms 8a an• 8b, 

respectively. 	The height position of the polishin• head 2 is 

recorded as 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 con act with the 

polishing pad 7. 	At this time, whether the variation exceeds 

the threshold can be determined either by th 	load torque 

current of both the polishing head and thee urn table or by 

that of one of the polishing head and the 	urn table. 

[0033] 

Accordingly, the reference positio , i.e., the position of 

contact between the polishing head and the polishing pad, can 

be recorded accurately without measu -ment variation in every 

process. 

The height position of the polishing head 2 is adjusted to 

a predetermined position on the basis of a distance from the 

reference position accurately ro orded. 	Such a method for 

adjusting a height position of a polishing head of the 

invention enables the height oosition of the polishing head to 

be adjusted with high precis,on stably more than the 

conventional method, on thz basis of the distance from the 

reference position, accur. ely measured without the variation. 

[0034] 

A method for poli 	ing a workpiece of the present 

invention will now be •escribed with reference to FIG. 1. 

The above proce'.ses until the recording of the reference 

position are perfor ed 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 •e polished is held by the polishing head 2. 

The height position of the polishing head 2 is adjusted to a 
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predetermined position on the basis of the distance f om the 

recorded reference position. 

[0035] 

At this time, the height position of the pol shing head 2 

can be adjusted to a predetermined position at which the 

distance between the guide ring and polishing p:d is 25 to 45% 

of a workpiece thickness, for example. 	This • stance prevents 

decrease in the polishing rate, which is cau-ed 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 	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 polishing conditions, and the 

workpiece W is pressed against the ••lishing pad attached on to 

the turn table while the polishing agent is supplied to the 

polishing pad to polish the workp ece W. 	The polishing 

conditions are not particularly Aimited, and may be any 

conditions generally used. 

[0036] 

The polishing head may ..e the polishing head by the 

rubber-chuck method as ill .trated in FIG. 2, which is 

configured to hold a workpiece stably while maintaining a 

desired height position , d to polish the workpiece while 

applying an uniform pol shing load over the workpiece. 	The 

method for adjusting . height position of a polishing head of 

the invention, which -nables the height position of the 

polishing head to bg adjusted stably with high precision, is 

applied to such a 9olishing head by the rubber-chuck method to 

stably polish a warkpiece with more improved flatness. 

EXAMPLE 

[0037] 
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The present invention will now be described more 

specifically with reference to an example according 	o the 

present invention and a comparative example, but tie 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 h-ad and a method 

for polishing a workpiece of the present i 	ention, and then 

the flatness thereof was evaluated. 

A polishing apparatus as illustrat:.. in FIG. 1 having a 

polishing head by the rubber-chuck met .d as illustrated in 

FIG. 2 was used to polish 100 silicon 	afers each having a 

diameter of 300 mm. 	The maximum vale, the minimum value, 	and 

the average value of the flatness, 	cnd variation in the 

flatness of each polished wafer wz e then evaluated. 	The 

flatness was evaluated by global •ackside ideal range (GBIR) 

within a region except for the quter circumferential part of 2 

mm using Wafersight made by K A Co. Ltd. 

[0039] 

First, the height posi ion of the polishing head was 

adjusted such that the dis ance between the guide ring of the 

polishing head and the s 	face of the polishing pad became 

1901Am, in accordance wi 	the method for adjusting a height 

position of a polishint head of the present invention. 

At this time, o 	y the turn table was rotated to measure 

the load torque curr-nt of the turn table. 	FIG. 3 shows 

variations in the feasured load torque current with respect to 

the height positicns of the polishing head when the recorded 

reference position was converted into zero. 	As illustrated in 

FIG. 3, the re -rence position •corresponds to the height 

position of t e polishing head when the variation in the load 

15 



torque current abruptly changes and exceeds a thresho d of 2 

(arbitrary unit). 

[0040] 

Next, the height position of the polishing h ad was 

adjusted to a position of 190 µm upward from the reference 

position, and a silicon wafer was then polishes. 	In this 

example, the polishing conditions were as fol •ws: 	An alkali 

solution containing colloidal silica was use., as the polishing 

agent; an unwoven cloth impregnated with ur thane, having 

grooves was used as the polishing pad; th- polishing head and 

the turn table were each rotated at 30 r. ; the polishing load 

was 25kPa; and the polishing time was 1i0 sec. 

The adjustment of the height pos 	ion of the polishing 

head and polishing of the silicon wa -r were repeated for 100 

silicon wafers, and the flatness thereof was evaluated. 

[0041] 

As a result, as illustrated in Table 1, the maximum value 

of GBIR was 120 nm, the minimum 	alue thereof was 88 nm, and 

the average value thereof was 	03 nm, which were improved in 

comparison with a maximum value of 164 nm, a minimum value of 

91 nm and an average value • 	120 nm of the later-described 

Comparative Example. 	The •ifference between the maximum value 

and the minimum value was 32 nm in the example, whereas the 

difference thereof was 7: nm in the later-described Comparative 

Example, which exhibits. improved variation in Example. 	This 

improvement revealed . at the height position of the polishing 

head was adjusted st bly with high precision in every polishing 

process. 

[0042] 

The adjusti g method and polishing method of the present 

invention thus ran adjust the height position of the polishing 

head stably w 	h high precision, improve the flatness of the 
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workpiece being polished and suppress variation in fl tness 

among the workpieces. 

[0043] 

(Comparative example) 

With a conventional polishing apparatus a- illustrated in 

FIG. 5, the height position of the polishing 	-ad was adjusted 

by using a laser displacement meter, and a s'licon wafer was 

polished under the same polishing condition 	as those of 

Example. 	This operation was repeated for 	00 silicon wafers, 

and the same evaluation was made as with. 	xample. 

The result of the measured distan - between the polishing 

head and the polishing pad by using t - laser displacement 

meter was shown in FIG. 4. 	FIG. 4 s .ws change in the distance 

between the polishing head and the polishing pad over time, 

which was measured in every polish,ng process. 	As illustrated 

in FIG. 4, the distance greatly 	anges with lapse of time. 

[0044] 

Moreover, the measured r-.ults of the flatness are shown 

in the Table 1. 	As shown in 	he Table 1, the.maximum value of 

the GBIR was 164 nm, the mi 	mum value thereof was 91.nm and 

the average value thereof 	as 120 nm, which were degraded as 

compared to Example. 	Thi'. result is considered to be caused by 

the following reason: T - height position of the polishing head 

was adjusted to an impeoper 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 	he maximum value and the minimum value was 

73 nm, which was tegraded as compared to Example. 	This result 

is considered to be caused by variation in the height position 

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

[Table 

same 

those 

present 

present 

1] 

GBIR (nm) 

Maximum Minimum Average M. imum - 

inimum 

Example 120 88 103 32 

Comparative 

example 

164 91 120 73 

[0046]  

limited 

exemplification, 

It is to be noted that the present i vention is not 

to the foregoing embodiment. The embodiment is just an 

and any examples that 	ave substantially the 

feature and demonstrate the same functions and effects as 

in the technical concept descr'•ed in claims of the 

invention are included in t e technical scope of the 

invention. 
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CLAIMS 

1. 	A method for adjusting a height position of . polishing 

head in a polishing apparatus, the polishing app.Jatus 

including: 

a polishing pad attached onto a turn tabl-; a polishing- 

agent-supplying mechanism configured to suppl 	a polishing 

agent to the polishing pad; a polishing hea• for holding a back 

surface of a workpiece while holding a sidg surface of the 

workpiece by an annular guide ring; a torviue-measuring 

mechanism configured to measure load torque current of at least 

one of the polishing head and the turn 	able; and a height- 

adjusting mechanism configured to may: 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 predetermine. position with the height- 

adjusting mechanism, and to poi: h the workpiece held by the 

polishing head by pressing the workpiece against the polishing 

pad, the method comprising t - steps of: 

moving the polishing h-ad to a height position at which 

the polishing head comes i 	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 loa. torque current of the at least one of 

the polishing head an4 the turn table rotated with the torque- 

measuring mechanism 	hile the height-adjusting mechanism moves 

the polishing head 	oward the polishing pad until the polishing 

head contacts the polishing pad, and recording the height 

position of the 	olishing head as a reference position when a 

variation in t - measured load torque current exceeds a 

threshold; an 
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adjusting the height position of the polishing 	-ad to the 

predetermined position on the basis of a distance fr•m the 

reference position. 

2. The method for adjusting a height position •f a polishing 

head according to claim 1, wherein the polishi • head is 

brought into contact with the polishing pad t rough a sheet-

shaped member having a known, uniform thickn ss in the step of 

recording the reference position. 

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 	ower part of a polishing 

head body; and a rubber film that is 	eld by the mid plate and 

covers at least a lower-surface par 	and a side-surface part of 

the mid plate, the polishing head. 	olding a back surface of the 

workpiece at a lower-surface par 	of the rubber film by a 

rubber-chuck method. 

4. A method for polishing . workpiece, the method comprising 

holding the workpiece with . polishing head; and pressing the 

workpiece against a polishing pad attached to a turn table 

while supplying a polishi g agent to the polishing pad, wherein 

the height position- of 	e polishing head is adjusted by the 

method for adjusting a 	eight position of a polishing head 

according to any one '..f claims 1 to 3, and then the workpiece 

is polished. 



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 polishing 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 vicinity 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 
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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. 	In 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 height-adjusting 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. 	In 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 head 

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 
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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 provide 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 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, 
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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 
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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 
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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 the present invention, 	in adjustment 

of a height position of a polishing head in a polishing 

apparatus, 	the load torque 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 

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. 	Since the workpiece is polished 

after the height position of the polishing head is 

adjusted with high precision, 	the flatness of the 

workpiece 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 
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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 load 

torque current measured in Example; 

FIG. 	4 is a view showing results of the measured 

distance between the polishing head and the polishing 

pad in 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 
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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 polishing 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 torque 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 

10 



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 ring 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 includes 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] 
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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 

polishing 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 
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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 torque 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 is, 	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 guide 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 of the 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 

polishing 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 head by the rubber-chuck method as 

illustrated in FIG. 	2 was used to polish 100 silicon 

wafers each having a diameter of 300 mm. 	The 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 between the guide 

ring of the polishing head and the surface of the 

polishing pad became 190µm, 	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 µm upward from the 

reference position, 	and a silicon wafer was then 

polished. 	In 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 Table 1, 	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 lapse 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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error 

the 

caused 

[0045] 

[Table 

[0046] 

not 

is 

[0047] 

reason: 

adjusted 

polishing 

addition, 

compared 

polishing 

The height position of the polishing head was 

to an improper position due to measurement 

of the distance between the polishing head and the 

pad by the laser displacement meter. 	In 

the difference between the maximum value and 

minimum value was 73 nm, 	which was degraded as 

to Example. 	This result is considered to 	be 

by variation in the height position of the 

head adjusted in every polishing process. 

1] 

GBIR 	(nm) 
Maximum Minimum Average Maximum -

Minimum 
Example 120 88 103 32 
Comparative 
example 

164 91 120 73 

substantially 

functions 

described 

included 

[Explanations 

It is to be noted that the present invention is 

limited to the foregoing embodiment. The embodiment 

just an exemplification, 	and any examples that have 

the same feature and demonstrate the same 

and effects as those in the technical concept 

in claims of the present invention are 

in the technical 	scope of the present invention. 

of Numerals] 

1: 	a polishing apparatus, 

2, 20: 	a 	polishing head, 

3, 23: 	a 	guide 	ring, 

4, 24: 	a height-adjusting mechanism, 

5: a polishing-agent-supplying mechanism, 

6: a 	turn 	table, 

7: a polishing pad, 

8a, 	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. 



[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 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 
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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, 	uniform 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 

workpiece at a lower-surface part of the rubber film by 

a rubber-chuck method. 

[Claim 	4] 

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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