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SUPPLY OF CONTROLLED AMOUNT OF 
POLISHING SLURRY TO SEMICONDUCTOR 

WAFERS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to a method 
of polishing a semiconductor Wafer to ?atten the surface 
thereof and to an apparatus for carrying out the polishing 
method. 

[0003] 2. Description of the Related Art 

[0004] Processes for manufacturing an integrated circuit 
substrate of a semiconductor device typically include a 
process for ?attening an inter layer insulating ?lm, a Wiring 
?lm and the like. In the ?attening process, a particular 
technique generally referred to as a chemical mechanical 
polishing (CMP) is adopted. 

[0005] With a reduction in the design rule of semiconduc 
tor integrated circuits, respective circuit patterns must be 
minute, so that each kind of aligners is required to have a 
high resolution. HoWever, an increase in the resolution of the 
aligner causes the depth of focus thereof to be made smaller. 
For this reason, in order to transfer the circuit patterns onto 
a semiconductor Wafer at a high resolution, the surface of the 
semiconductor Wafer needs to be ?nely ?at to have no 
irregularity thereon. 

[0006] Polishing of the semiconductor Wafer according to 
the CMP is performed in the folloWing monmer. First, a 
polishing pad made of polyurethane foam is af?Xed to a rigid 
polishing platen, and a semiconductor Wafer to be polished 
is held in position With a holding head. Then, the semicon 
ductor Wafer is pressed against the polishing pad and is 
rotated in one direction. At this stage, polishing slurry is 
supplied from a slurry-supply noZZle in a dropping manner 
to the surface of the polishing pad to polish the surface of the 
semiconductor Wafer. 

[0007] HoWever, With this method, although the polishing 
slurry is supplied from one single slurry-supply noZZle to be 
dropped onto a radially central region of the polishing pad, 
the slurry cannot be spread over the entire surface of the 
semiconductor, so that the surface of the semiconductor 
cannot be uniformly and evenly polished. Further, in order 
to uniformly spread the polishing slurry over the entire 
surface of the semiconductor, an excessive amount of pol 
ishing slurry may be supplied. This, hoWever, results in the 
increased consumption of the polishing slurry Which is 
undesirable in terms of cost. 

[0008] One typical polishing apparatus to solve the prob 
lem is disclosed in Japanese Patent Laid-open No. 70465/ 99. 
The polishing apparatus is provided With a spray means 
having a plurality of openings, Which are arranged side by 
side in a radial direction of a polishing pad. The polishing 
slurry in the condition of spray or splash is bloWn against the 
radially entire portion of the polishing pad through the 
plurality of openings of the spray means, so that the pol 
ishing slurry comes into and is then squeeZed out of ?nely 
small holes in the polishing pad. The semiconductor Wafer 
is then polished at a reduced speed to obtain a uniformly 
polished surface of the semiconductor Wafer. 
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[0009] In the aforementioned polishing apparatus, 
although the polishing slurry may be uniformly and evenly 
supplied to the surface of the polishing pad, the time of 
contact of a radially central region of the semiconductor 
Wafer With the polishing pad is obviously different from that 
of a radially outermost region of the semiconductor Wafer 
With the polishing pad. Accordingly, a problem is encoun 
tered With the knoWn polishing apparatus that even if the 
polishing slurry is evenly supplied to the semiconductor 
Wafer, it is dif?cult to obtain a uinform amount of polishing 
over the entire surface of the semiconductor Wafer. 

SUMMARY OF THE INVENTION 

[0010] Therefore, it is an object of the present invention to 
provide a method of and an apparatus for uniformly polish 
ing inside the surface of a semiconductor Wafer With reduced 
consumption of polishing slurry. 

[0011] To achieve the above object, an apparatus for 
polishing a semiconductor Wafer, according to the present 
invention comprises at least one slurry-supply mechanism 
for supplying a controlled amount of polishing slurry to both 
an intermediate position located betWeen an outer end region 
and a central region of a semiconductor Wafer, and the 
central region per se. 

[0012] Arranging one or more slurry-noZZles in a radial 
direction of a polishing pad, and control of an amount of 
polishing slurry supplied to the polishing pad that confronts 
the surface of the semiconductor Wafer permit a uniform 
polishing of the inside of the surface of the Wafer. Thus, a 
pattern or patterns can be transferred to the polished semi 
conductor Wafer With a high resolution. 

[0013] Furthermore, since there is no necessity of supply 
ing an eXcess amount of polishing slurry With a ?Xedly 
arranged single slurry noZZle, and since polishing of the 
surface of the semiconductor is conducted according to the 
position and the number of the slurry noZZles as Well as 
control of an amount of ?oW of polishing slurry, Waste of the 
polishing slurry can be prevented, thereby reducing the 
manufacturing cost of the semiconductor Wafer. 

[0014] According to one embodiment of the present inven 
tion, the slurry-supply mechanism comprises a pair of ?rst 
slurry-supply noZZles arranged side by side in a radial 
direction of the polishing pad and confronting the interme 
diate position betWeen the outer end region and the central 
region of the semiconductor Wafer, a second slurry-supply 
noZZle arranged betWeen the pair of ?rst slurry-supply 
noZZles and confronting the central region of the semicon 
ductor Wafer, and a ?oW amount varying means for inde 
pendently supplying the controlled amount of polishing 
slurry to the pair of ?rst slurry-supply noZZles and the 
second slurry-supply noZZle. 

[0015] The above and other objects, features and advan 
tages of the present invention Will become apparent from the 
folloWing description With reference to the accompanying 
draWings Which illustrate eXamples of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1A is a top plan vieW of a polishing apparatus 
for a semiconductor Wafer according to an embodiment of 
the present invention; 
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[0017] FIG. 1B is a side vieW of the apparatus of FIG. 1A; 

[0018] FIG. 2 is a graph illustrating a relationship 
between a position in a semiconductor Wafer surface and an 
amount of polish obtained When the semiconductor is pol 
ished With the dropping amount of the polishing slurry from 
slurry-supply noZZles being varied; 

[0019] FIG. 3 is a schematic vieW of a ?rst variant of the 
slurry-supply mechanism shoWn in FIG. 1; 

[0020] FIG. 4 is a schematic vieW illustrating another 
variant of the slurry-supply mechanism of FIG. 3; 

[0021] FIG. 5 is a schematic vieW illustrating another 
variant of the slurry-supply mechanism of FIG. 1; and 

[0022] FIG. 6 is a schematic vieW illustrating another 
variant of the slurry-supply mechanism of FIG. 5. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] Referring noW to FIGS. 1A and 1B, there is shoWn 
a polishing apparatus Which comprises polishing pad 2 
attached to turnable platen 5, Wafer holding head 3 Which 
holds semiconductor Wafer 21 and rotates in a direction 
shoWn by an arroW While pressing the Wafer 21 against the 
surface of polishing pad 2 under a given pressure, slurry 
supply mechanism 1 Which controls an amount of How of 
polishing slurry to be supplied to an intermediate region 
betWeen a central region and an outer end region of the 
Wafer 21 and to the central region per se, respectively. 

[0024] Slurry-supply mechanism 1 comprises a pair of 
slurry-supply noZZles 4a disposed side by side on sleeve 
pipe 6 at positions confronting the intermediate region 
betWeen the central region and the outer end region of Wafer 
21, sleeve 6 being held above polishing pad 2 and extending 
in a radial direction of polishing pad 2. Slurry-supply 
mechanism 1 further comprises another noZZle slurry-supply 
for 4b betWeen a pair of slurry noZZles 4a on sleeve pipe 6 
at a position confronting the central region of Wafer 21, 
pumps 7 for individually supplying pair of slurry-supply 
noZZles 4a and slurry-supply noZZle 4b With the polishing 
slurry, and slurry-supply sources 8 for supplying respective 
pumps 7 With the polishing slurry under pressure. 

[0025] The amounts of the polishing slurry, i.e., the 
amount of How of the polishing slurry dropped from these 
three noZZles 4a and 4b are determined by the numbers of 
rotations of respective pumps 7. Instead of controlling the 
number of rotations of pumps 7, How control valves may be 
provided in respectives three ?uid supply tubes introduced 
in the sleeve pipe 6. HoWever, since the openings of the three 
?oW control valves may be choked or plugged With the 
polishing slurry it is desirable to control the How of polish 
ing slurry the number of rotation of the pumps 7. 

[0026] FIG. 2 is a graphical representation of distribution 
of the polished amount of Wafer surface When Wafer 21 is 
polished While changing the amount of polishing slurry 
dropped from slurry noZZles 4a and 4b. 

[0027] More speci?cally, polishing of a tungsten ?lm of 
the Wafer Was conducted under the tWo different conditions. 
That is to say, in the ?rst condition, the amount of polishing 
slurry supplied to the central region of the Wafer Was 
selected to be at the maXimum as in the prior art, namely, in 
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FIGS. 1A and 1B, the amount of polishing slurry dropped 
from the slurry noZZle 4b Was larger than that from the slurry 
noZZles 4a and in the second condition, the amount of 
polishing slurry dropped from the slurry noZZles 4a con 
fronting the intermediate region of the Wafer Was selected to 
be larger than that from the slurry noZZle 4b confronting the 
central region of the Wafer. As a result, as seen from FIG. 
2, When a larger amount of polishing slurry is dropped onto 
the center of Wafer (at 200 mm position in Wafer surface), as 
indicated by a curve of White circles, a difference betWeen 
the polished amount at the central region of the Wafer and 
that at the outer end region of the Wafer is appreciably larger. 
On the other hand, When a larger amount of polishing slurry 
is dropped onto the intermediate region of the Wafer betWeen 
the central and outer end regions of the Wafer, as indicated 
by a curve of black circles, a difference betWeen the polished 
amounts at the tWo regions of Wafer is rather small. 

[0028] It is to be noted that the amount of polishing shoWn 
in FIG. 2 is an indication on a display, Which Was obtained, 
through conversion by a personal computer, from a thick 
ness of the polished tungsten ?lm of Wafer measured by the 
four-terminal resistance measuring method that measures 
series resistances at respective portions of the Wafer. This 
method is very simple and can be used to conduct evalua 
tions as set forth beloW by monitoring the display indication. 

[0029] FIG. 3 illustrates a ?rst variant of the slurry-supply 
mechanism. The slurry-supply mechanism of this variant is 
constructed by taking into consideration the fact that When, 
for eXample, the quality of ?lm of a Wafer is easy to be 
polished or a pattern density transferred onto a Wafer is loW, 
a single slurry noZZle is suf?cient for achieving the desired 
polishing of the Wafer. As shoWn in FIG. 3, single slurry 
noZZle 4c is attached to block 9, Which is guided by guide 
bar 11, such that the slurry noZZle can be ?Xedly positioned 
at any position in a radial direction of polishing pad 2. 
Flexible tube 13 connected to noZZle 4c via block 9 is 
spirally loosely Wound around guide bar 11 held by bracket 
10 so that block 9 is alloWed to move in the radial direction 
along guide bar 11. Upon conducting polishing operation, 
slurry noZZle 4c is adequately positioned to obtain a uniform 
?nish of polishing, and subsequently block 9 is ?Xed to 
guide bar 11 With screW 12. When the polishing operation is 
started, polishing slurry 22 is dropped onto the surface of 
polishing pad 2. 
[0030] FIG. 4 is another variant of the slurry-supply 
mechanism shoWn in FIG. 3. As shoWn in FIG. 4, the 
slurry-supply mechanism of this variant includes a shifting 
and positioning mechanism having a block 9 mounting 
thereon noZZle 4c and accommodating therein a nut, for 
permitting slurry noZZle 4c to change its position in the 
radial direction of polishing pad 2 even during polishing 
operation, a feed screW 14 being in engagement With the nut 
of block 9, and pulse motor 15 for rotating the feed screW 14. 

[0031] FIG. 5 illustrates a second variant of the slurry 
supply mechanism. As shoWn in FIG. 5, the slurry-supply 
mechanism of this variant has tWo slurry noZZles 4c and 4d, 
Which are able to appropriately and arbitrarily change their 
respective positions on guide bar 11. Block 9a on Which 
slurry noZZle 4c is mounted and block 9b on Which slurry 
noZZle 4a' is mounted are able to slide on common guide bar 
11, and are ?Xed thereto With lock screWs 12. 

[0032] FIG. 6 illustrates a variant of the slurry-supply 
mechanism of FIG. 5. As shoWn in FIG. 6, the slurry-supply 
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mechanism of this variant has tWo slurry nozzles 4c and 4d, 
Which are positioned at any position on guide bar 11 during 
the polishing operation. The slurry-supply mechanism of 
this variant includes a shifting and positioning mechanism 
having block 9c mounting thereon slurry noZZle 4c and 
accommodating therein a nut, block 9d mounting thereon 
slurry noZZle 4d and accommodating therein a nut, tWo feed 
screWs 14 being in engagement With the tWo nuts, respec 
tively, and pulse motors 15a and 15b Which are able to 
independently drive the rotational motion of respective feed 
screWs 14. 

[0033] Further, the slurry-supply mechanism of this vari 
ant can alWays polish inside a Wafer surface uniformly by 
adequately combining a positioning program of tWo slurry 
noZZles 4c and 4a' with a pumping out program of a slurry 
pump, With respect to a variety of polishing modes. 

[0034] In this variant, the guide bar may be provided for 
each block. 

[0035] Although the foregoing description has been made 
With reference to preferred embodiments having a single 
Wafer holding head and a single slurry-supply mechanism, it 
should be appreciated that the present invention is applicable 
to an embodiment in Which tWo Wafer holding mechanisms 
and tWo slurry-supply mechanisms are provided. 

[0036] While preferred embodiment of the present inven 
tion have been described using speci?c terms, such descrip 
tion is for illustrative purposes only, and it is to be under 
stood that changes and variations may be made Without 
departing from the spirit or scope of the folloWing claims. 

What is claimed is: 
1. A method of polishing a semiconductor Wafer, com 

prising the steps of: 

pressing said semiconductor Wafer against a surface of a 
polishing pad af?xed to a polishing platen that is 
rotating in one direction; and 

supplying polishing slurry to the surface of said polishing 
pad in such a manner that the amount of How of 
polishing slurry supplied to an intermediate region 
betWeen central and outer end regions of said semicon 
ductor Wafer is larger than that supplied to said central 
region. 

2. An apparatus for polishing a semiconductor Wafer, 
comprising: 

a polishing pad af?xed to a polishing platen that rotatates 
in one direction; 

at least one Wafer holding head for holding a semicon 
ductor Wafer and for pressing said semiconductor Wafer 
against a surface of said polishing pad While rotating in 
one direction; and 

at least one slurry-supply mechanism for supplying pol 
ishing slurry to an intermediate region betWeen outer 
end and central regions of said semiconductor Wafer 
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and said central region, respectively, While controlling 
the amount of How of said polishing slurry in such a 
manner that the amount of How of polishing slurry 
supplied to the former is larger than that supplied to the 
latter. 

3. The apparatus according to claim 2, Wherein said 
slurry-supply mechanism comprises: 

a pair of ?rst slurry-supply noZZles disposed side by side 
in a direction corresponding to a radial direction of said 
polishing pad and confronting said intermediate 
regions betWeen the outer end and central regions of 
said semiconductor Wafer; 

a second slurry-supply noZZle disposed betWeen ?rst 
slurry supply noZZles and confronting said central 
region of said semiconductor Wafer; and 

a How amount varying means for independently supply 
ing the controlled amount of polishing slurry to said 
pair of ?rst slurry-supply noZZles and said second 
slurry-supply noZZle. 

4. The apparatus according to claim 3, Wherein said How 
amount varying means comprises a pump. 

5. The apparatus according to claim 2, Wherein said 
slurry-supply mechanism comprises: 

a guide bar extending in a radial direction of said polish 
ing pad; 

one or blocks movably disposed on said guide bar; 

one or tWo slurry-supply noZZles each mounted on an 

associated block; and 

means for ?xing said each block to said guide bar. 
6. The apparatus according to claim 2, Wherein said 

slurry-supply mechanism comprises: 

a block mounting thereon a slurry-supply noZZle and 
accommodating therein a nut; 

a feed screW being engagement With said nut and mounted 
on a bracket; and 

a pulse motor for rotationally driving said feed screW. 
7. The apparatus according to claim 2, Wherein said 

slurry-supply mechanism comprises: 

one or tWo guide bars each extending in a radial direction 
of said polishing pad; 

one or tWo blocks guided by an associated guide bar and 
accommodating therein a nut; 

one or tWo feed screWs each being in engagement With the 
nut of an associated block; 

one or tWo slurry noZZles each mounted on an associated 

block; and 

one or tWo pulse motors each rotationally driving an 
associated feed screW. 

* * * * * 


