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WAFER PROCESS~NG APPARATUS 

Background. of the Inyention 
This invention relates to apparatus for batch 

processing wafers of semiconductor or similar type 
material, and more specifically to such apparatus which 
permits batch processing of the wafers with improved 
uniformity, throughput and yield. 

Polishing an article to produce a surface which is 
highly reflective and damage free has application in many 

10 fields. A particularly good finish is required when 
processing an article such as a wafer of semiconductor 
material in preparation for.printing circuits on the 
wafer by an electron beam-lithographic or 
photolithographic process. Flatness of the wafer surface 

15 on which circuits are to be printed is critical in order · 
to maintain resolution of the lines, which can be as thin 
as 1 micron or less. 

Flatness is quantified using a number of measuring 
methods. For example, "Taper" is a measurement of the 

20 lack of parallelism between the un~olished back surface 
and a selected focal plane of the wafer. "TIR", or Total 
Indicated Reading, is the difference between the highest 
point above the selected focal plane and the lowest point 
below the focal plane, and is always a positive number. 

25 11 FPD 11
, or Focal Plane Deviation, is the highest point 

above, or the lowest point below, the chosen focal plane 
and may be a positive or negative number. "TTV", or 
Total Thickness Variation, is the difference between the 
highest and lowest elevation of the polished front 

30 surface of the wafer. Presently, flatness of the 
polished surf aces of wafers is not significantly 
improved, and may be worsened, by the polishing process. 
In batch processing using currently known polishing 
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apparatus, there will be a significant number of wafers 

which fail to meet flatness and polishing specifications 

after polishing, thus a~versely affecting yield in 

commercial production. 

5 Conventional batch polishing machines include a 

disc-shaped polishing pad mounted on a turntable for 

driven rotation about a vertical axis passing through the 

center of the pad. The wafers are fixedly mounted on a 

pressure plate above the polishing pad and forced into 

10 polishing engagement with the rotating polishing pad. A 

polishing slurry, typically including chemical polishing 

agents and abrasive particles, is applied to the pad. In 

order to achieve the degree of polishing needed, a 

polisher head is driven against the pressure plate by a 

15 hydraulic cylinder to apply a substantial normal force to 

the plate for pressing the wafers into polishing 

engagement with the pad. 

Batch wafer proces~ing using the conventional batch 

polishing machine described above has a number of 

20 associated disadvantages. For example,· the wafers tend 

to become tapered toward their peripheral edges during 

batch polishing~ Also, where the surface of the polisher 

head and/or the pressure plate contains non-uniformities, 

such as where the surface contains dirt build-up or 

25 contains irregularities (e.g., bumps, cavities, etc.) 

caused during manufacture or subsequent damage, the 

driving force of the polisher head is non-uniformly 

transferred to the pressure plate. This results in non­

uniform pressure between the wafers and the polishing 

30 pad, causing a deterioration of the flatness and 

parallelism of the wafers and a lack of consistency 

between wafers of the same batch. 
Moreover, during the polishing process, the .. · 

coefficient of friction between the polishing pad·and the 

35 wafers is quite high, oftentimes in the vicinity of two. 

This friction causes substantial temperature increases, 
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including in the polisher head, which can result in 
deformation of the polisher head surface. This leads to 
the same non-uniform force transfer problems discussed 
above. To minimize this risk, water or other coolant 

s must be circulated in the polisher head to continually 
cool the polisher head surface and reduce the deformation 
of the surface. This circulation system thus increases 
the complexity and cost of manufacturing the conventional 
polishing apparatus. 

10 It is known to provide fiberglass or felt rings 
between the polisher head and the pressure plate to 
overcome the tapering of the peripheral edges of the 
wafers during batch processing. The ring has a diameter 
smaller than the pressure plate and polisher head 

15 diameter so that the driving force of the polisher head 
is transferred to the pressure plate in an annular 
pattern inward of the edges of the pressure plate. This 
causes the pressure plate to bend upward slightly at its 
edges, thereby reducing the tapering of the wafers at the 

20 edges of the wafers. However, because they are solid, 
the material from which the ring is constructed cannot be 
redistributed to other portions of the ring when it is 
deformed (e.g., compacted) by non-uniformities in the 
surfaces of the polisher head and pressure plate. Thus, 

25 a localized force is transferred through the ring to the 
pressure plate, causing non-uniform pressure driving the 
wafers against the polishing pad. In addition, these 
rings cannot be produced with a sufficiently uniform 
compressive strength and thickness to transmit a uniform 

30 pressure over the entire area of contact between the 
polisher head and the pressure plate. 

The problems of yield associated with batch 
processing are somewhat alleviated by single wafer 
processing, in which each.wafer has its own polisher 

35 head. In my previously·issued U.S. Patent No. 5,193,316, 
I disclosed a fluid filled bag that can be used for 
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processing a single wafer and reduces the effect of 

surface non-uniformities. The bag is generally equal in 

size to the wafer and is placed between the wafer and an 

individual piston head that forces the wafer against the 

5 polishing surface so that non-uniformities of the piston 

surface do not negatively affec.t polishing of the wafer. 
Single wafer processing·also eliminates the problems of 

forces transmitted through the pressure plate from one 

wafer to another. However, this fluid filled bag cannot 

10 be used for batch polishing, such as by being placed 

between the polisher head and the pressure plate, because 
a uniform transfer of force from the polisher head over 

substantially the entire surface of the pressure plate 

would result in tapering of the peripheral edges of the 
15 wafers in the same manner as described above with respect 

to the conventional polishing apparatus. In addition, 

single wafer polishing has a very low throughput because 

only a single wafer per pressure plate is polished at a 

time. 

20 Summary of the Invention 
Among the several objects and features of the 

present invention may be noted the provision of a batch 
wafer polishing apparatus which improves the flatness of 

the wafers processed; the provision of such an apparatus 

25 which increases yield in batch wafer polishing; the 
provision of such an apparatus in which pressure applied 

to each wafer during polishing· is substantially equal; 
the provision of such apparatus which accommodates 

deformities of the polisher head and pressure plate 
30 surfaces; the provision of such an apparatus in which the 

need for cooling the polisher head is eliminated, and the 

provision of such an apparatus which is less complex, has 

a reduced risk of mechanical failure, and is more 

economical to manufacture. 
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Generally, wafer processing apparatus constructed 

according to the principles· of the present invention 

comprises a turntable, having a polishing surface 

thereon, capable of rotation about a turntable rotation 

s axis. A pressure plate is constructed for 

simultaneously holding multiple wafers with a polish face 

of the wafers facing the polishing surf ace of the 

turntable. A polisher head capable of applying a normal 

force to the pressure plate is provided to drive the 

10 pressure plate toward the turntable so that the polish 

face of the wafers engages the polishing surf ace of the 

turntable for polishing of the wafers. A force 
distributing member intermediate the polisher head and 

the pressure plate is constructed for uniformly 

15 distributing the force applied by the polisher head to 

the pressure plate. 
Other objects and features of the present invention 

will be in part apparent and in part pointed out 

hereinafter. 

20 Brief Description of the Drawings 
FIG .. 1 is a schematic, fragmentary elevation of a 

polishing apparatus of the present invention showing a 
polisher head in a lowered position; 

FIG. 2 is an enlarged schematic, fragmentary 

25 elevation of the polishing apparatus showing the polisher 

head in a raised position and a polishing plate exploded 

upwardly from a turntable; 
FIG. 3 is a top plan view of a force distributing 

member of the polishing apparatus; 

30 FIG. 4 is a cross-section taken in the plane of line 

4-4 of FIG. 3; 
FIG. 5 is a top plan view of a force distributing 

member of a second embodiment; and 

FIG. 6 is table of flatness characteristics data of 

35 wafers processed with apparatus of the present invention. 
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Corresponding reference characters indicate 
corresponding parts throughout the several views of the 
drawings. 

Detailed Description of the Preferred Embodiment 
5 Ref erring now to the drawings and in particular to 

Fig. 1, polishing apparatus constructed according to the 
principles of the present invention is generally 
indicated at 21. The polishing apparatus is of a 
conventional construction and comprises a turntable 23 

10 mounted on a frame (not shown) for rotation with respect 
to the frame about a turntable rotation axis x. The 
turntable 23 of the illustrated embodiment is a steel 
plate having a diameter in the range of 50-60 inches, 
although the size of the turntable may vary depending on 

15 the number of wafers to be polished during batch 
processing of the wafers. A generally disc-shaped 
polishing pad 25, such as those used in conventional 
polishing apparatus, is mounted on.the turntable 23 for 
conjoint rotation about the turntable axis X and provides 

20 a polishing surface 27 for polishing the wafers. A 
suitable motor (not shown) is operable for driving 
rotation of the.turntable 23 (and polishing pad 25) about 
the turntable axis x. 

An overhead support 29 is supported above the 
25 turntable 23 by columns {not shown) extending up from the 

frame. The overhead support 29 mounts four hydraulic 
cylinders (not shown), each having a vertically extending 
arm 31 (one of which is shown in Fig. 1) to which a 
polisher head 33 is attached. A flexible sleeve 35 

30 covers the arm 31 to inhibit dirt from entering the 
hydraulic cylinder. A central drive shaft 37 having a 
rotation axis coincident with the turntable axis X 
extends down from the overhead support 29 and is 
rotatingly driven by a second motor (not shown) about its 

35 rotation axis relative to the overhead support and the 
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turntable 23. A disc-shaped central drive plate 39 is 

attached to the drive shaft 37 in closely spaced 

relationship with the turntable 23 for conjoint rotation 

about the rotation axis of the drive shaft in close 

5 proximity to the polishing surface 27 of the polishing 

pad 25. For purposes of further description, the 

apparatus will be described with reference only to the 

arm 31 and polisher head 33 illustrated in Fig. 2, it 

being understood that the remaining three arms and 

10 polisher heads are of the same construction as that 

illustrated. 
A disc-shaped pressure plate 41 constructed for 

simultaneously holding multiple wafers W is situated on 

the polishing pad 25 between the polisher head 33 and the 

15 polishing surface 27 of the pad. The pressure plate 41 

is preferably constructed of ceramic material and has a 

diameter substantially equivalent to that of the polisher 

head 33. As shown in Fig. 2 wafers Ware mounted on the 

pressure plate 41 in a suitable fashion, such as by 

20 conventional wax mounting. A polishing face P of the 

wafers W faces downward in opposing relationship with the 

polishing surface 27 of the polishing pad 25. 

The hydraulic cylinder is operable to move the arm 

31 and attached polisher head 33 along a vertically 

25 oriented polisher head axis X' between a raised position 

{Fig. 2) in which the head is substantially spaced apart 

from the turntable 23 te permit loading and unloading of 

the pressure plate 41 with wafers W into and out of the 

apparatus 21, and a lowered position in which the 

30 polisher head is driven down toward the polishing surface 

27 of the polishing pad 25. The polisher head 33 and 

pressure plate 41 are sized such that their peripheral 

edges frictionally engage the central drive plate 39 

whereby rotation of the drive plate effects rotation of 

35 the polisher head and pressure plate about the polisher 

head axis X'. A guide roller 43 is mounted on the frame 
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at the periphery of the turntable 23 and is engageable 
with the polisher head 33 and pressure plate 41 to assist 
in holding the polisher head and pressure plate from 
rotation about the turntable axis X during polishing of 

5 the wafers w, but permitting rotation about the polisher 
head axis X' . 

In the lowered position of the polisher head 33, the 
hydraulic cylinder applies a downward force to the 
pressure plate 41 to drive the wafers W'against the 

10 polishing surface 27 of the polishing pad 25 with 
sufficient force to produce the necess~ry finish on the 
polish face P of the wafers. The frame, turntable 23, · 
overhead support 29, columns, hydraulic cylinders, 
central drive shaft 37 and driveplate 39, guide rollers 

15 43, polisher heads 33 and pressure plates 41 are all of 
conventional construction, being of the type present on 
existing polishing machines. Other conventional 
constructions-of the polishing apparatus may also be 
used, such as where the pressure plate 41 is connected to 

20 the polisher head 33 for conjoint movement therewith and 
where each polisher head is independently driven about 
its axis X', without departing from the scope of this 
invention. 

With further reference to Fig. 2, a force 
25 distributing member, generally indicated at 51, is 

attached to a lower surface 53 of the polisher head 33 
such that it is sandwiched between the polisher head and 
an upper surf ace 55 of the pressure plate 41 in the 
lowered position of the.polisher head. As shown in Fig. 

30 4, the force distributing member 51 comprises a generally 
disc-shaped web 57 and a ring-shaped bladder 59 
encircling the periphery of the web. The bladder 59 
preferably contains water, although it· is contemplated 
that other fluids, such as air or other suitable gases or 

35 liquids may be used instead of water and remain within 
the scope of the invention.· The force distributing· 
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member 51 is constructed of a sufficiently flexible 
material to permit compression of the bladder 59 between 
the polisher head 33 and the pressure plate 41 without 
bursting or leaking, and to allow the material to conform 

5 to any non-uniformities inthe surfaces 53, SS of the 
polisher head and the pressure plate. As an example, the 
bladder S9 of the force distributing member Sl is 
preferably capable of withstanding at least 600 lbs. of 
evenly applied force between the polisher head 33 and 

10 pressure plate 41 without leaking. An upper surface 61 
of the force distributing member 51 is preferably coated 
with an adhesive for securing the member to the lower 
surface 53 of the polisher head 33. It is understood, 
however, that the force distributing member Sl may 

1S include only the ring-shaped bladder. 59, and that the 
member may be attached to the pressure plate 41 instead 
of the polisher head 33 or may be free of connection to 
either of the polisher head and pressure plate wit.bout 
departing from the scope of this invention~ 

20 In a preferred construction of the force 
distributing member Sl illustrated in Fig. 4, two disc­
shaped sheets 63 of a suitably flexible material, such as 
polyvinyl chloride, are overlaid and welded together 
along a pair of radially spaced weld lines 6S, 67 

2S extending circumferentially about the sheets. The weld 
lines 6S, 67 provide a tight seal between the .sheets 63 

so that the portions of the sheets between the weld lines 
define the ring-shaped bladder 59. The web S7 is defined 
by the portions of the sheets 63 interior of the 

30 innermost weld line 6S. A third (outer) weld line 69 
extends about the peripheral edges of the sheets 63 to 
further secure the sheets together. A small portion of 
the sheets 63 is left unwelded along the two outermost 
weld lines 67, 69 to provide an inlet 71 communicating 

35 with the interior of the bladder 59 to permit filling of 
the bladder with the fluid. Once the bladder S9 is 
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filled, the inlet 71 is welded shut along the 

line 69 to seal the fluid within the bladder. 

understood that the f or~e distributing member 

PCT/US98/18214 

outer weld 
It is 

51 may be 

constructed of materials other than polyvinyl chloride, 

5 such as polyethylene, Mylar, or other suitable flexible 

materials. It is also understaod that the force 

distributing member 51 may be constructed in other 

manners, such as by enclosing a ring-shaped bladder 59 

between two· sheets (not shown) of material so that the 

10 outer sheets of material further protect the bladder 

against damage, without departing from the scope of this 

invention. 
The outer diameter of the ring-shaped bladder 59 is 

sized such that the bladder engages the upper surface 55 

15 of the pressure plate 41 radially inward of the edge of 

the plate. As illustrated in Fig. 2, the bladder 59 is 

most preferably sized so that it is aligned generally 

above the centers of th~ wafers·w mounted on the oppo~ite 
side of the pressure plate. As an example, the outer 

20 diameter of the bladder 59 of the force distributing 

member 51 shown in Figs. 3 and 4 is approximately 18.0 

inches, with the inner diameter of the.bladder being 

approximately 14.5 inches so that the width of the 

bladder is about 1.75 inches. The thickness T of the 

25 ring-shaped bladder 59 when filled with fluid is 

preferably about 0.3 inches. However, it is understood 

that these dimensions may vary depending on the desired 

volume of the bladder 59 and the size and relative 

location of the wafers W on the pressure plate 41. 

30 In operation, selected semiconductor wafers W are 

mounted on the pressure plate 41 in a conventional manner 

using wax. With the polisher head 33 (and attached force 

distributing member 51 with filled bladder 59) in its 

raised position, the pressure plate 41 is placed· on the 

35 polishing pad 25 in engagement with the central drive 

plate 39 and the guide roller 43 so that the polish face 
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P of the wafers W mounted on the pressure plate engages 
the polishing surface 27 of the polishing pad. The motor 
for the turntable .23.is operated to rotate the turntable 
(and polishing pad 2S) ~out the turntable axis X and the 

s hydraulic cylinder is then operated to lower the polisher 
head 33 until the force distributing member Sl engages 
the upper surface SS of the pressure plate 41. Next, the 
central drive plate 39 is rotated via the motor for the 
central drive shaft 37, thereby effecting rotation of the 

10 pressure plate 41 and polisher head 33 about the polisher 
head axis X' . The hydraulic cylinder drives the polisher 
head 33 toward the pressure plate 41 with sufficient 
force to press the polish face P of the wafers W into 
polishing engagement with the polishing surface 27 of the 

15 polishing pad 25. The ring-shaped bladder S9 is 
compressed between the polisher head 33 and the pressure 
plate 41 so that the fluid pressure in the ring-shaped 
bladder transfers the force acting on the polisher head 
to the pressure plate. The force is applied to the 

20 pressure plate 41 over an annular area radially inward of 
the edge of the pressure plate (e.g., corresponding to 
the area of engagement between the bladder 59 and the 
plate) so that the plate tends to bend slightly upward 
toward its edge margins. Since the bladder 59 engages 

25 the pressure plate 41 generally centrally over the wafers 
W, the pressure exerted on the wafers by the pressure 
plate is substantially uniform over the entire surface of 
each wafer and is uniformly distributed among all wafers 
on the pressure plate. 

30 In the event that non-uniformities are present on 
the surface S3 of the polisher head 33 or the surface 55 
of the pressure plate 41, the flexible outer wall of the 
bladder 59 conforms to the non-uniformity, thereby 
narrowing the thickness.T.of the bladder in the region of 

3S the non-uniformity. Since the thickness T is narrowed, 
the fluid in the bladder 59 in the region of the non-
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uniformity is redistributed throughout the bladder so 

that the fluid pressure in the bladder remains 

substantially uniform throughout. Also', as the 

temperature of the polisher head 33 increases due to 

s friction between the wafers w and the polishing pad 25, 

any deformation in the lower surface 53 of the polisher 

head 33 is alleviated by the ring-shapedbladder 59 in a 

similar manner. Therefore, a uniform force is 

transferred to the pressure plate 41, above the centers 

10 of the wafersW, thereby uni£ormly pressing the polish 

face P of the wafers ag~inst the polishing pad 25 for 

uniform polishing of the wafers. The polishing pressure 

thus remains more nearly the same over the entire polish 

face P of each wafer so that a uniform, high-quality 

15 finish is obtained. 

EXAMPLE 
A set of 150mm diameter semiconductor wafers were 

polished in a Speedfam polisher, Model No. SO-SPAW, which 

is constructed in a manner substantially the same as the 

20 'apparatus 21 illustrated and described herein, with a 

conventional polyurethane felt ring (not shown) placed 

between the polisher head 33 and the pressure plate 41. 

The flatness characteristics of the processed wafers W 

were measured and recorded iri the table of Fig. 6. A 

25 second set of wafers W was polished in the same apparatus 

21 with a force distributing member 51of the present 

invention placed between the polisher'head 33and the 

pressure plate 41. The flatness characteristics of the 

processed wafers W were measured and recorded in Fig. 6. 

30 All of the wafers W were processed using the same 

polisher head 33 of the apparatus 21. 

With reference to Fig. 6, the flatness 

characteristics of the wafers Wpolis~ed using the fluid­

filled force distributing member 51 were substantially 

35 improved in comparison to the wafers processed using 
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conventional polishing apparatus. For.example, the 
average TTV value was reduced from approximately 5.6 
microns with the felt ring to about 1.4 microns when 
using the fluid-filled force distributing member. The 

5 Taper values are listed as both positive and negative 
numbers. However, the average absolute {not shown in the 
table) Taper was reduced from about 3.0 microns to about 
1.5 microns. The avera~e Site Focal Plane Deviation, 
which is a local (e.g., 15 millimeters square) 

10 measurement of the highest point above, or the lowest 
point below, a chosen focal plane within the measured 
area, was reduced from about 0.8 to about 0.4. 

Fig. 5 illustrates a second embodiment of a force 
distributing member 151 in which the member includes a 

15 central fluid filled pocket 175, the ring-shaped bladder 
59, and a second ring-shaped bladder 159 spaced radially . 
outward of the ring-shaped bladder 59. In this 
embodiment, the outermost ring-shaped bladder has a 
diameter substantially equal to the diameter of the 

20 pressure plate so that it lies generally along the edge 
margin of the plate. The web 57 extends between the 
pocket 175 and the innermost bladder 59 and between the 
inner and outer bladders 59, 159~ A channel 177 extends 
from the inlet 171, through the ring-shaped bladders 59, 

25 159, and to the central pocket 175 so that the bladders 
and the pocket are in fluid communication. Providing the 
central pocket 175 and the additional ring-shaped bladder 
159 at the edge margin of the pressure plate changes the 
locations at which the force from the polisher head is 

30 transferred to the pressure plate 41. For example, the 
force will now be transferred to the pressure plate 41 
generally at the central pocket 175 of the member, in an 
annular pattern at the inner ring-shaped bladder 59 and 
in another annular pattern at the outer ring-shaped 

35 bladder 159. 
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By changing the force distribution on the pressure 

plate 411 the shape of the p~essure plate due to bending 

caused by the forces from the polisher head is changed, 

thereby changing the pressure distribution over the 

5 wafers W mounted on the pressure plate. This allows the 

operator to polish different areas of ·the wafer, such as 

the center, to a different degree of finish than other 

areas of the wafer, such ·as the·edge of the wafer. 

The pattern of force transfer from the polisher head 

10 33 to the pressure plate 41 can also be controlled·by 

changing the width of-the·bladder. As an example, the 

width of the outer bladder 159 of the illustrated 

embodiment of Fig. 5 is substantially less than that of 

the inner bladder 59 so that·the amount of force 

15 transferred to the edge of the pressure plate 41 is 

substantially less than the-amount of force transferred 

to the portion of the pressure plate engaged by the inner 

bladder. The· channel 177 allows the fluid in the 

bladders 59, 159 and pocket'175·to be redistributed among 

20 one another to maintain uniform fluid pressure in the 

bladders and pocket in the event that non-uniformities 

are present in the surfaces 53, SS of the polisher head 

33 and pressure plate 41. Hpwever, the channel 177 is 

sufficiently smaller in thickness than: the pocket 175 and 

25 · ring-shaped bladders S9, 159 so that the channel cannot 

exert pressure on the pressure. plate 41. · It is 

understood that other force distributing member 

configurations may be used to·provide a·desired pattern 

of force transfer between:the polisher head 33 and the 

30 pressure plate 41, with any number of ring-shaped 

bladders, without departing from the scope of this 

invention. 
In view of the above, it will be seen that the 

several objects of the invention are achieved and other 

35 advantageous results attained. The fluid filled force 

distributing member 51, which is constructed of a 
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flexible material and placed between the polisher head 33 

and the pressure plate 41, provides a uniform transfer of 

force between the polisher head and the pressure plate, 

resulting in a uniform pressure between the wafers W and 

5 the polishing pad 25. The annular shape of the bladder 

59 focuses the force of the polisher head 33 on the 

pressure plate 41 centrally above the wafers W to reduce 

the risk of tapering of the peripheral edges of the 

wafers. By providing a more uniform polishing pressure 

10 b~tween the wafers·w and the polishing pad 25, the 

resulting wafers have improved flatness characteristics. 

This increases the yield of wafers since more of the 

wafers produced during the batch polishing will meet the 

customers quality specifications. Also, the bladder 59 

15 functions as a frictionless gimbal between the polisher 

head 33 and the pressure plate 41 to overcome tilting of 
the pressure plate caused by small variations in the 

thicknesses of the wafers W. Finally, since the fluid­

filled bladder 59 negates the affect of surface non-

20 uniformities, deformation of the polisher head lower 

surf ace 53 due to temperature increase during the 

polishing operation is easily overcome, thereby 

eliminating the need for a cooling system to actively 

cooling the polisher head. This reduces the complexity 

25 of the apparatus so that the apparatus is less 

susceptible to mechanical failure and is less costly to 

manufacture. 
As various changes could be made in the above 

constructions without departing from the scope of the 

30 invention, it is intended that all matter contained in 

the above description or shown in the accompanying 

drawings shall be interpreted as illustrative and not in 

a limiting sense. 
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WHAT IS CLAIMED IS: 

1. Wafer processing apparatus comprising: 
a turntabl.e capable of rotation about a turntable 

rotation axis, the turntable having a polishing surface 
thereon; 

a pressure plate constructed for simultaneously 
holding multiple wafers with a polish face of the wafers 
facing the polishing surface of the turntable; 

a polisher head capable of applying a normal force 
to the pressure· plate to drive the pressure plate toward 

10 the turntable so that the polish face of the wafers 
engages the polishing surf ace of the turntable for 
polishing of the wafers; and 

a force distributing member intermediate the 
, .· polisher head and the pressure plate, the force 

15 distributing member being constructed for uniformly 
distributing the force applied by the polisher head to 
the pressure plate. 

2. Wafer processing apparatus as set forth in claim 
1 wherein the force distributing member comprises a 
bladder containing a fluid. 

3. Wafer processing apparatus as set forth in claim 
2 wherein the fluid contained in the bladder is water. 

4. Wafer· processing apparatus as set forth in claim 
2 wherein the bladder is generally ring-shaped. 

s. Wafer processing apparatus as set forth in claim 
4 wherein the polisher head and pressure plate each have 
a respective surface engaged by the ring-shaped bladder 
of the force distributing member, the ring-shaped bladder 

s being constructed of a sufficiently flexible material so 
that the bladder can be compressed between the polisher 

i· 
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and pressure: plate and substantially conforms to any non­
uniformities of the ~olisher head and pressure plate 
surfaces engaged by the bladder, the fluid in the bladder 

10 being redistributed upon deformation of the bladder to 
maintain a uniform fluid pressure in the bladder. 

6. Wafer processing apparatus as set forth in claim 
s wherein the ring-shaped bladder is sized and arranged 
for alignment with the centers of the wafers as mounted 
on the pressure plate, whereby the force of the polisher 

5 head is transferred to the pressure plate generally 
centrally above the wafers. 

7. Wafer processing apparatus as set forth in claim 
s wherein the ring-shaped bladder is attached to the 
polisher head for conjoint movement with the polisher 
head relative to the turntable. 

8. Wafer processing apparatus as set forth in claim 
s wherein the ring-shaped bladder has a thickness in the 
range of 0.25-0.35 inches when filled with the fluid. 

9. Wafer processing apparatus as set forth in claim 
1 wherein the force distributing member comprises a disc­
shaped web having a peripheral edge, and a ring-shaped 
bladder attached to the peripheral edge of the web, the 

s ring-shaped bladder containing a fluid. 

10. Wafer processing apparatus as set.forth in 
claim 9 wherein the polisher head and pressure plate each 
have a respective surface engaged by the ring-shaped 
bladder of the force distributing member, the ring-shaped 

5 bladder being constructed of a sufficiently flexible 
material so that the bladder can be compressed between 
the polisher and pressure plate and substantially 
conforms to any non-uniformities of the polisher head and 

1iiliITTIH~Hr 
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pressure plate surfaces engaged by the bladder, the fluid 

10 in the bladder being redistributed upon deformation of 
the bladder to maintain.a uniform fluid pressure in the 

bladder. 

11. Wafer processing apparatus as set forth in 

claim 10 wherein the web is attached to the polisher head 

for securing the force distributing member on the 

polisher head. 

12. Wafer processing apparatus as set forth in 
claim 10 wherein the force distributin~ member comprises 

a pair of generally disc-shaped sheets of the flexible 
material, the sheets being overlaid and welded together 

5 in sealing engagement along a pair of radially spaced 
apart weld lines extending circumferentially about the 
sheets, the area between the weld lines defining the 

ring-shaped bladder. 

13. Wafer processing apparatus as set forth in 
claim 9 wherein said ring-shaped bladder is a first ring­
shaped bladder, the force distributing member further 

comprising a second ring-shaped bladder attached to the 

5 web and spaced radially inward of the first ring-shaped 

bladder, the first and second bladders having 
substantially the same thickness when filled with the 
fluid, and a conduit extending between the first and 

second bladders to provide fluid communication between 

10 the bladders, the conduit having a thickness 
substantially less than the thickness of the bladders. 
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14. Wafer processing apparatus as set forth in 
claim 9 wherein the force distributing member further 
comprises a central pocket attached to the center of the 

·web, the pocket having a thickness substantially equal to 
s the thickness of the ring-shaped bladder and being 

adapted for containing the fluid, and a conduit extending 
between the pocket and the ring-shaped bladder to provide 
fluid communication between the pocket and the bladder, 
the conduit having a thickness substantially less than 

10 the thickness of the ring-shaped.bladder. 


