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BACKGROUND OF THE INVENTIOT 

1. ,IWd of the Invent.ion: . 
The present invention pertains to polishing 

of wafers, and in particular to the polishing of wafJ;rs 
using free abrasive machining techniques. 

2. Description of the Related Art: 
The. polishing_ of_ thin,_ f-l,a!: .dieicE? ha~ be_en __ 

practiced to~ -~om~~ tfm;. - so~~- of--:_th~ --e~rlier w6rk- w~s 
done with disks ·of glass material. Reqently, however, 
semiconductor and other electronics-related materiars 
of significant commercial-importance have received 
similar treatments. 

r 
Semiconductive materials such as electronics-

grade silicon is very costly, warranting unusual 
measures to reduce or eliminate failures arising during 
manufacture. Consider, for example, silicon wafers 
having solid state structure formed therein, such as 
metallic layers. Such structures are sometimes 
encapsulated within the silicon disk so as to b~ 
electrically insulated from the surrounding ·. 
environment. 

In one type of p~lishing-related production 
~~~3!rl'.~o)@~ silicon disks are machined using free 
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esses to flatten at least one major 
e disk. Such flattening -is carried out to 

of accuracy, so as to produce what is 
ed a "mirror surface" or an 11 optically 

The same processes are sometimes 
re erred to as 11 planarization 11 techniques. Flattening 
of the major surface of the disk is accomplished by 
removing the 11 high spots 11 which project above a 
theoretical reference plane. Hopefully, such 
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theoretical reference plane will allow the structures 

in the wafer to remain covered. The challenge is then 
to polish the wafer enough to achieve the flatness 
desired, but not to polish the wafer ex_cessively so as 
to expose hidden structures. While there are a number 

of polishing or grinding machines readily available for 

this purpose, there is still a need to develop 
operating techniques for polishing and similar 
equipment to accurately control the amount of material 
removed from a disk or other workpiece . 

.. . 
-

··-
:SJJMM:AAY ~()p . ..:THE INVENTION 

It is an object of the present invention to 
provide methods and apparatus for operating polishing 
and similar machines. 

Another object of the present invention is to 
provide nondestructive testing of a wafer being 
polishrd, or its optical flatness, using low cost 
equipment. _ 

Another object of the present invention is to 
provide methods and apparatus for polishing thin wafers 
to a desired degree of flatness. 

A further objec~_of t~e present inventio~ is . . .. . ... 

to provide methods and apparatus for polishing thin 
wafers having intern~! structures, without. damaging the 
internal structures. 

Yet anoth~r object of the present invention 
is to provide methods and apparatus for controlling 
polishing and similar operations with real time 

moni~oring of the ongoing polishing activity so as to 

determine when a desired result has been achieved, and 

so as to terminate further polishing. 
These and other objects according to 

principals of the present invention are provided in 
apparatus for polishing a workpiece, comprising: 

a nonconductive table; 

--
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a carrier assembly disposed above the table 
for carrying the workpiece to be polished; 

means for moving at least one of the table 
and carrier assembly with respect to the other; 

a polishing pad carried on the table; 
an antenna comprising a thin flexible sheet 

of conductive material between the pad and the table; 
electrical energization mean~ coupled between 

the carrier assembly and the antenna; and 
the polishing pad being sufficiently thin and 

bein~ adapted to allow ionic disassociation generated 
___ by tne po.lishing .activity to be- detec-tea:··by ·tri.e- - --

carrier. 

BRIEP DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic drawing of a mounting 

head and polishingr table arrangement according to 
principles of the pr~sent invention; 

FIG. 2 is· a fragmentary c::"ross-sectional view 
of FIG. 1 shown on an enlarged scale; 

FIG. 3 is a fragmentary cross-sectional view 
showing a portion of FIG. 2 on an enlarged scale; 

FIG. 4 .. i_s a _schematic view of -~n alt.ernative 
- poli.shing arrangement i ·-

FIG. 5 is a fragmentary cross-sectional view 
thereof on an e~larged scale; and 

FIG. 6 is a fragmentary enlarged view of FIG. 
5, shown on an enlarged scale. 

"DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings, FIG. 1 shows a 
polishing station with polishing apparatus generally 
indicated at 10. The polishing station includes a 
mounting head generally indicated at 12 and a support 
table generally indicated at 14. A workpiece or wafer 
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20 to be polished is carried by the mounting head_. As 
will be seen herein, the present invention can be 
applied to workpieces of different material composition 
and varying thickness. The present invention has found 
immediate commercial acceptance for polishing 
workpieces comprising a relatively thin disk of 
semiconductive material, especially silicon wafers 
having a thickness ranging between 0.5 mil to 5 mils. 

In general, the polishing apparatus operates 
on a major surface of the wafer carried in the mounting 
hea~. In the preferred embodiment, the wafer is 
11planari"zed II I i • e •·I :made .flat·· 6ll0Ugh $0 __ -ag to remove - -
virtually al+ depressions formed below a theoretical 
target plane, to an accuracy on the order of several 
ang~troms. The wafer 20 may contain internal 
structures su~h as metallized layers or layers of 
diS$imilar semiconductive material, although this is 
not necessary. However, if interna~ structures are 
present within wafer 20, the present invention can be 
relied upon to aid in avoiding unnecessary damage 
(e.g., exposure at an outer surface of the wafer}. 

As will be seen herein, the present invention 
is co~cerned with monitoring ext~eI11ely low level . . .-- - - . = . - - . . . • . . 

·signals.· In the preferred embodimept, the signals lie 
in the nanovolt range and care must be taken to 
preserve the signal integrity, while providing a test 
arrangement in which conventional, economical equipment 
can readily discriminate the test signal from 
background noise originating not only from the 
polishing equipment, but also from equipment operated 
by neighbors. Referring to FIG. 1, the table generally 
indicated at 14 includes a nonconductive table bed 24 
mounted for rotation on a support column 26. 

A mounting head 12 includes a carrier 
assembly 28 mounted for rotation and for vertical 
linear movement on an upper support column 30. In the 
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preferred embodiment, a plurality of mounting heads 12 

are provided for use with the table assembly 14. The 
table assembly and mounting head are of conventional 
construction and may, for example, comprise any of a 
number of polishing or grinding machines available from 
SpeedFam Corporation, assignee of the present 
invention, located in DesPlaines, Illinois. 

One example of a polishing apparatus is given 
in United States Letters Patent 5,329,732, assigned to 
the assignee of the present invention. Certain 
addit.ional features are added to a conventional . - . . . . 

mounting heatl~ as will be described-herein. As will be 
seen, some of these features relate to electrical 
energization of the mounting head with a radio 
frequency carrier signal and/or a: direct current 
voltage signal. 

The mounting head 12 i~ schematicaily 
iliustrated in FIG. 1, and includes a carrier 34 of the 
type used to hold wafers, disks and other items during 
wet lapping and polishing processes or alternatively; 
for planarization and texturizing processes .. Referring 
additionally to FIGS. 2 and 3, carrier 10 uses a 
baaking tab or- film 38. c;:>_f· conventio~l !Jlaterial,-· such· 

. . -- - -- .·-· .. ·... . .. 

as urethane elastomers, laminated to part holders 40, 

such as ring-like structures made of fiberglass or 
other insulating material. The backing pad 38 cushions 
the wafer 20 from its holder. In a single-sided 
polishing of wafers, such as that illustrated, the 
carriers may be mounted to polishing chucks to contain 
parts during processing, and to allow rapid handling of 
parts during a production run. When polishing chucks 

are employed, they may be of the vacuum operated type 

which ~aintains the part holder 40 and associated wafer 
20 by vacuum forces. Accordingly, holes are typically 
punched through the backing pad 38 so that a vacuum 

-. 
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force can be applied to the wafer 20, as well as the 
part holder 40. 

The present invention has found immediate 
commercial application for use with a special type of 
polishing referred to as 11 planarization. 11 In these 
types of operations, the polishing machine is operated 
so as to flatten relatively bumpy films of oxide, 
metallic or resinous layers over devices, such as 
components grown on semiconductor wafers. Since the 
wafers are not always flat, polishing processes are 
typipally carefully controlled to maintain a uniform 
film· thickness acr~ss-- the wafer diamet~-r. ·-r~--op;rati~n~ 
of the polishing machine, the mounting head .. 12 is 
pressed in a downward direction against table assembly 
14. 

Referring to FIG. 3, the table bed 24 is 
covered with a pad arrangement against which the wafer 
20 is pressed during a polishing operation. In the 
preferred embodiment, the pad arrangement, generally 
indicated by the reference numeral 44, includes an 
upper pad.46 facing the mounting head 12 and_ a lower 
pad 48 in contact with the table bed 24 .- The polishing 

pad A6 preferably_ comp~ises commerc~lly availaQle-
. . .· -- .-. --· ··-

Rodel Model No. IC-60 or IC-1000 series pads. When 
planarization of the wafers is desired, it is pref erred 
that the polishing pads have a hard surface character 
while being flexible over the width of the wafer to be 
polished, so as to accommodate undulations (i.e., 
global variance) in the wafer. In addition, the 
polishing pads 46, 48 are preferably highly wettable so 
as to enhance polishing unifonnity. The backing pad 48 
preferably comprises Rodel Model No. Suba IV filter 
paper or very uniform thickness felt (approximately 
1/16 inch) to take up size variations, parallel 
variations and out-of-flatness variations of the wafer 
being polished. 
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In the preferred embodiment, an antenna 
member 50 is located between the pads 46, 48. The 
antenna member 50 is preferably comprised of a thin 
aluminum film, thin enough to readily allow flexing of 
the overlying IC-1000 pad and underlying Suba IV pad. 
The antenna member could also be inade of stainless 
steel, as well as metals and metal alloys which provide 
a low corrosion conductor film having flexing 
characteristics compatible with those of the overlying 
polishing pad 46 and underlying backing pad 48. 

_ The top pad 46 provides a ·polishing su~fa~e, 
while· the ·underlying pad 4-s--allo~s the pad 46· to -· -
readily conform to the characteristics of a wafer being 
polished. In the preferred embodiment, the pads 46, 48 
are of a standard size, 24 inches in diameter, :while 
the antenna member 50 was constructed to have a 
diameter of 23 inches. The pad arrangement 44 'can be 
readily accommodated by conventional polishing table 
equipment, without requiring substantial modifications 
of the table bed 24. and associated drive mechanisms. 
However, since one design goal of the polishing 
apparatus was to promote reliable detection of faint 
_sign.a~s, ~ .. e., sig~als having .a __ very low signal 
. - . -· . ..· · .. - -
strength, the antenna and table members must be 
compatible with relatively noiseless contacts used to 
couple electronic equipment to the antenna member 50. 

As mentioned above, the radio frequency 
carrier signal passes through the polishing pad 46. In 
order to enhance the signal detection capabilities of 
the polishing arrangement, it is preferred that the 
polishing pad 46 be perforated to allow direct contact 
of the ionically charged polishing medium with the 
antenna member SO. Although virtually any pattern of 
the optional perforations can be employed for the 
polishing pad 46, it is preferred that the perforations 
comprise uniformly sized diameter holes formed in the 
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pad, and located on uniformly spaced centers. It is 
generally pref erred that the perforations be generally 
uniform throughout the working surface of the polishing 
pad 46. 

Referring to FIG. 2, an electrical 
feedthrough connector 54 is secured atop a conductive 
mqunting block 56. Mounting block 56 is in turn 
secured by a bolt fastener 58 to a dielectric block 60 
mounted in the center of table bed 24. An electrical 
lead 64 is coupled to bushing 54 through an arm 66. 
The ~ead 64 and arm 66 remain stationary, that is, 

. . . -

nonrotating.,-_ with -the a-rm 66 attached to the -upper - end· 

of bushing 54. The lower end of bushing 54 rotates 
with table bed 24, about the axis of support shaft 26. 
Bushing 54, as mentioned, has fi:rst and second 
interf itting parts which are movable relative to each 
other, and which employs a liqui1d conductive medium 
between the parts for relatively noiseless coupling of 

an electrical signal through the rotating bushing. 
In the preferred.embodiment, bushing 54 was 

obtained from the Mercot~c Corporation as conunercially 
available Model No. 205. In this conunercially 
availab_l,e bush~ng, ~Uie fluid conductive medimn.. . ... - . . . 
comprises mercury. By using a feedthrough bushing 
having a conductive fluid for electrical coupling, 
brushes and the like contact devices can be avoided, 
thus eliminating the noise created by brushes in a 
rotating machine. By utilizing the fluid filled 
bushing 54, extremely low level signals were 
successfully detected, with a reliability for an 

especially continuous data stream) which allowed the 
signals to be used on a real time basis for control of 
the polishing equipment. As schematically indicated in 
FIG. 1, the electrical lead 64 is coupled to an input 
terminal 70 of a signal analyzer 72. The signal 
analyzer 72 is in turn coupled through a bus 74 to a 
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microprocessor 76 which performs data analysis useful, 
for example, for real time control of the polishing 
apparatus. 

Tuning again to FIGS. 1 and 2, mounting head 
12 includes a radio frequency transmitter 80 which 
causes radio frequency power to be radiated from the 
antenna 50. Electrical energization of the radio 
frequency transmitter 80 is provided by a power supply 
82 which is coupled through conductor 84 to an 
electrical lead 86 and arm 88 mounted to the upper end 
of feedthrough bushing 90. In the preferred 
~Q":ii:ient ,_ the f eE?dthrough ·bushing 9-_0 is- s.imilar to 
the bushing 54 described above. The lower end of 
bushing 90 is mounted to support column 30, and · 
electrical conductors (not shown) couple the lower end 
of bushing 90 to the radio frequency transmitter 80. 
Optionally, power supply 82 may be connected through 
conductors 92 to an input 94 of signal analyzer 72. 

Referring to FIG. 3, a fluid (i.e., flowable) 
polishing media 98 is disposed between wafer 20 and the 
upper pad 46. The polishing media can comprise any of 
a number of commercially available formulations, such 
as those commercially avail~ble f rp~ th~ assigne~ of 
the present invention·. Altern~tively, ·the poliSbing 
media can comprise water or other liquids which are 
free of added abrasives. Carrier head 12 and table 
assembly 14 are operated in a conventional manner, with 
a polishing media 98 covering the pad 46, in 
preparation for a polishing operation. The carrier 
head 12 is then lowered until its travel is halted, and 
pressure is applied as the carrier head and/or table 
assembly are rotated. 

It is believed that the wafer 20 rides on a 
very thin layer (on the order of a few monatomic 
layers) of the polishing media 98. In some instances, 
portions of the wafer 20 may directly contact the pad 
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46. In any event, "mechanical work is performed on the 
lower surface of wafer 20 in a procedure commonly 
referred to as Chemical-Mechanical Polishing. An ion 
charge in the polishing media, arising from frictional 
atomic disassociation, builds up as polishing 
progresses. Ionic interactions occur between the wafer 
20, the polishing media 98 and the polishing pad 46. 
The polishing rate can be controlled by altering the 
down force of the mounting head and the velocity of the 
polishing media particles. The ion-exchange capacities 
of the polishing media 98 may also be employed to - - . 
govern removal· rates and; f-o-r semiconductor wafers·, ·tlie 
surface charge of the wafer is influential in the 
.Chemical-Mechanical Polishing operation. 

In the first embodiment of the present 
invention, a radio frequency carrier signal is 
transmitted through the wafer, polishing media ~nd 
polishing pad, and thus is altered to some extent by 
the ionic activity occurring along its path of travel 
towards the antenna member 50. A radio frequency 
shield 32 prevents upward radio frequency leakage and 
provides shielding of unwanted noise from entering the 
w~fer inter~a~e a~ea during polishing_. ~ -- - - -·· . 

The altered carrier signal is received by the 
antenna member so and is coupled to input 70 of signal 
analyzer 72. The carrier noise signal is preferably 
extracted from the carrier ·radio frequency using 
conventional signal demodulation techniques. The 
signal analyzer 72 observes the noise interference and 
frequency energy losses associated with polishing 
activity. As mentioned, the signal is of a very low 
level, and in the preferred embodiment ranges between 
200 nanovolts and several hundred microvolts. The 
radio frequency transmitter in the preferred embodiment 
comprised a Hewlett-Packard Model No. 8647A radio 
frequency generator, while the signal processor 72 
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comprised Hewlett-Packard Fast Fourier Transform {FFT) 

signal analyzers, Model No. 35665A. The carrier noise 

signal is detected and demodulated for further 

analysis, related to the frequency selective losses in 

carri-er strings, resulting from passing the carrier 

signal through its path of travel·. In general, this 

first pref erred embodiment of the present invention is 

concerned with radio frequency signal injection rather 

than signals in the sonic wave regime or other 

frequency regimes. The radio frequency regime has been 

found to provide a practical environment f_or reliably - . .. - ... 

-extrAct_ing meaning-fu1 data concerning polishing 

progress and rates of polishing, on a real-time basis. 

After- evaluating several different antenna 

arrangements, it was found that the antenna member so 
provides signal quality sufficient for the signal 

analyzer 72 to perform along-side signal detection in 

the -145 dBm range. However; the carrier noise signal 
I . 

was drowned out by surrounding interference and could 

not be ~eliably detected, even using the sensitive 

signal analyzers described above. 
In the preferred embodiment, the carrier 

noise signal upo:i;i analysis J!~S fo:µnd to comprise. a_true . . . 
noise signal whose frequencies ranged between two and 
two hundred hertz. After evaluation, it was discovered 

that the noise being observed was created by a large 

number of widely different sources, including sources 

located on neighboring properties. While investigating 

solutions to this problem, it was discovered that the 

most detrimental noise occurred at or around ground 

potential. The solution employed in the present 

invention was to clamp the potential of the carrier or 

mounting head 12 above ground. Because of the noisy 

environment of the preferred embodiment, it is 
preferred that a +9 volt bias be applied to the 

mounting head 12 through the relatively noiseless 

.-
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feedthrough bushing 90, and that the antenna member 50 
be set as its respective ground. 

Accordingly, the 9 volt bias signal is 
applied through two relatively noiseless bushings 90 
and 54. A sample of the transmitted carrier signal 
radiating from radio frequency transmitter 80 is 
coupled through conductor 92 to input 94 of signal 
analyzer 72 in order to determine the frequency 
selective attenuation resulting from transmission of 
the carrier signal through the wafer/media interface, 
the polishing media and the media/pad interface as well 
a~ -tH¥ polishing pa;~ 4_6. -It -is preferred-that the 
signal samples for input terminal 94 be_ taken from the 
carrier·assembly 12. 

As mentioned above, polishing apparatus could 
employ either a single carrier assembly 12 or multiple 
carrier assemblies cooperating with a common table 
assembly, such as that schematically indicated in FIG. 

I 

1. When multiple carrier as_semblies are employed, the 
radio frequencies for d:if f erent carrier assemblies can 
be made sufficiently different so as to allow 
discrimination between the various carrier assemblies 
simulta_:neously empl_9xed ~n a giv.en machine. __ 

.. Turning- now to FIGS. 4- 6, a. second em:fs'odiment 
of the present invention is generally indicated at 100. 
This arrangement is in many respects identical to the 
arrangement described above with reference to FIGS. 1-

3. One significant difference is that the radio 
frequency transmitter and power supply referred to 
above are not used. Rather, unlike the polishing 
arrangement of the preceding embodiment, the polishing 
arrangement of FIGS. 4-6 passively listens to the noise 
generated by ionic disassociation. As shown in FIG. 4, 
a direct current bias indicated by a battery 104 is 
applied to the carrier assembly 12 through the rotating 
bushing 90. The bias source is in turn coupled through 
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circuitry in frequency analyzer 72, between terminals 
94, 70 to the antenna member 50 through rotating 
bushing 54. The electrical noise generated in the area 
of polishing activity rides the resulting de bias to 
the input terminal 70 of signal analyzer 72. The noise 
signal is preferably analyze~ in the same way _as 
described above in the preceding embodiment, with the 
noise patterns and frequency potentials being monitored 
for observation of ongoing polishing activity, and 
especially thickness reduction of the wafer being 
poli~hed. . - -As can· be seen. from the al5o'\>"e, the pre.sent· 
invention is particularly useful in observing ionic 
charge disassociation effects on a real time basis, 
during Chemical-Mechanical Polishing of semiconductor 
wafers and other commercially important objects. 

The drawings and the foregoing descriptions 
are not intended to represent the only forms of the 
invention in regard to the details of its construction 
and manner of operation. Changes in form and in the 
proportion of parts, as ·well as the substitution of 
equivalents, are contemplated as circumstances may 

_ suggest,. or. render ~xpedient; and al-though specitic 
- .. -- ·- ·- . - . . -· .... 

terms -have been .-·employed, - they are intended in a 
generic and descriptive sense only and not for the 
purposes of limitation, the scope of the invention 
being delineated by the following claims. 



-~·-··.-· 
..., .. --:---" . 

-14-

WHAT IS CLAIMED IS: 

1. Apparatus for polishing a workpiece, 
comprising: 

a nonconductive table; 
a carrier assembly disposed above the table 

for carrying the workpiece to be polished; 
means for moving at least one of the table 

and carrier assembly with respect to the other; 
a polishing pad carried on the table; 
an antenna comprising a thin flexible sheet 

of conductive material between the pad and the table; 
-. _ electri9al~ ~n_ergization .means coupl·ed between 

the carrier assembly and the antenna; and 
the polishing pad being sufficiently thin and 

being.adapted to allow ionic disassociation generated 
by the polishing activity to be detected by the 
antenna. 

2. The apparatus of claim l further 
comprising a fluid polishing media disposed between. the 
pad and the workpiece. 

3. · The apparatus of cla~m 2 wherein_ ~he 
electridal energizati-cn:Cinea~s--applies a direct -Current 
bias voltage between the carrier assembly and the 
antenna. 

4. The apparatus of claim 2 wherein the 
electrical energization means injects a radio frequency 
carrier signal between the carrier assembly and the 
antenna so as to pass through the polishing media and 
so as to be modified by the ionic disassociation 
associated with the polishing activity. 
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5. The· apparatus of claim 2 wherein the 
polishing pad is perforated so as to allow the 
polishing media to directly contact the antenna. 

6. The apparatus of claim 1 wherein the 
electrical energization means is coupled to the antenna 
through a f eedthrough bushing comprising first and 
second interfitting parts with a fluid conductive 
medium between the parts so as to couple an electrical 
signal through the bushing. 

• -. ·- 1-. ~- '!'he-apparatus of claim,...1 wherein the_ 

electrical energization means signal is coupled to the 
carrier assembly by a f eedthrough bushing comprising 
first and second interf itting parts with a fluid 
conductive medium between the parts so as to couple an 
electrical signal through the bushing. 

8. Apparatus for polishing a workpiece, 
comprising: 

a nonconductive table; 
a carrier assembly disposed above the table 

for carrying t}1e workpiece t;:o be pol.ished; _ 
.. .- -· ' - - - -- - --- . -.... -- ..... 
means for moving at least one of the table 

and carrier assembly with respect to the other; 
a polishing pad carried on the table; 
an antenna comprising a thin flexible sheet 

of conductive material between the pad and the table; 
electrical energization means coupled between 

the carrier assembly and the antenna; 
a first f eedthrough bushing comprising first 

and second interfitting parts with a fluid conductive 
medium between the parts coupling an electrical signal 
from said electrical~ energization means to the antenna; 

a second f eedthrough bushing comprising first 
and second interfitting parts with a fluid conductive 
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medium between the parts coupling the electrical signal 
from said electrical energization means to the carrier 
assembly; and 

the polishing pad being sufficiently thin and 
being adapted to allow ionic disassociation generated 
by the polishing activity to be detected by the 
antenna. 

9. The apparatus of claim 8 further 
comprising a fluid polishing media disposed between the 
pad ~nd the workpiece. 

-

10. The apparatus of claim 8 wherein the 
electrical energization means applies a direct current 
bias voltage between the carrier assembly and the 
antenna. 

11. The apparatus of claim 9 wherein the 
electrical energization means injects a radio frequency 
carrier signal which passes through the polishing media 
so as to be modified by the ionic disassociation 
associated with the polishing activity. 

. . . ~ -
12. The apparatus of claim 11 wherein.the 

polishing pad is perforated so as to allow the 
polishing media to directly contact the antenna. 

13. A method for observing polishing activity 
on a real time basis, in an ongoing polishing 
operation, comprising: 

providing a nonconductive table; 
providing a polishing pad on the table; 
providing a carrier assembly disposed above 

the polishing pad; 
carrying a workpiece to be polished in the 

carrier assembly; 
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moving at least one of the table and carrier 

assembly with respect to the other so as to generate a 

polishing activity between the workpiece and the pad, 

causing a region of ionic disassociation of the 

workpiece; 

disposing an antenna comprising a thin 

flexible sheet of conductive material between the pad 

and the table; 
coupling an electrical energization signal 

between the carrier assembly and the antenna so as to 
flow_ through the ionic disassociation; and 

• _- confi9uring- the- polishing paa to be 

sufficiently thin so as to allow ionic disassociation 

generated by the polishing activity to be detected by 
the antenna. 

14. The method of claim 13 wherein the 
electrical energization signal applies a direct current 

bias voltage between the carrier assembly and the 
antenna. 

15. The method of claim 13 wherein the 

~lec~r~.sal energizat.iop. _signal injects a radio ·· .• 
frequency carrier signal through the region of ionic 
disassociation of the workpiece so as to be modified by 

the ionic disassociation associated with the polishing 
activity. 

16. The method of claim 13 further 

comprising the step of disposing a fluid, polishing 

media between the pad and the workpiece with the region 

of ionic disassociation at least partly contained in 
the polishing media. 

17. The method of claim 16 further comprising 

the step of perforating the polishing pad so as to 
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allow the polishing media to directly contact the 
antenna. 

l.8. The method of claim 13 further comprising 
the step of fluidically coupling the electrical 
energization signal to the antenna through a first 
feedthrough bushing comprising.first and second 
interfitting parts. 

19. The method of claim 13 further comprising 
the ~tep of fluidically ~oupli_ng the electrical: ._ 
energization ~signal to the carrier assembly through- a 
second f eedthrough bushing comprising first and second 
interfitting parts with a fluid conductive medium 
between the parts. 

20. A me.thod for observing polishing activity 
on a real time basis, in an ongoing polishing 
operation, .-:omprising: -

providing a nonconductive table; 
providing a polishing pad on the table; 
providing a carrier assembly disposed above 

-_ - the ·polishing pqd; ~ - . . 
carrying a workpiece to be polished in the 

carrier assembly; 
moving at least one of the table and carrier 

assembly with respect to the other so as to generate a 
polishing activity between the workpiece and the pad 
causing a region of ionic disassociation of the 
workpiece; 

disposing an antenna comprising a thin 
flexible sheet of conductive material between the pad 
and the table; 

coupling a direct current bias voltage across 
the carrier assembly, the region of ionic 
disassociation and the antenna; and 
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configuring ·the polishing pad to be 
sufficiently thin so as to allow ionic disassociation 
generated by the polishing activity to be detected by 
the antenna. 

21. The method of claim 20 further comprising 
the step of disposing a fluid, polishing media between 
the pad and the workpiece with the region of ionic 
disassociation associated with the polishing activity 
at least partially contained in the polishing media. 

-. 
- -· "22. The me-thod o-f cla{;,,. -21 fu;:.ther co~prisfng 

the step of perforating the polishing pad so as to 
allow the polishing media to directly contact the 
antenna. 

23. The method of claim 20 further comprising 
the step of fluidically coupling the direct current 
bias voltage to the antenna through a first feedthrough 
bushing comprising first and second interfitting parts 
with a fluid conductive medium between the pa_rts. 

24 .-- ['he method of_ cl~im ;I-3 .. further co:rppr±sing .. 
the step of f luidically coupling the direct current 
bias voltage to the carrier assembly through a second 
f eedthrough bushing comprising first and second 
interfitting parts with a fluid conductive medium 
between the parts. 

25. A method for observing polishing activity 
on a real time basis, in an ongoing polishing 
operation, comprising: 

providing a nonconductive table; 
providing a polishing pad on the table; 
providing a carrier assembly disposed above 

the polishing pad; 
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carrying a workpiece to be polished in the 
carrier assembly; 

moving at least one of the table and carrier 
assembly with respect to the other so as to generate a 
polishing activity between the workpiece and the pad 
causing a region of ionic disassociation of the 
workpiece; 

disposing an antenna comprising a thin 
flexible sheet of conductive material between the pad 
and the table; 

~ injecting a radio frequency carrier signal 
between the--carri-e;· -~~sembly: and the ·anlenna,. through 

the region of ionic disassociation of the workpiece so 
as to be modified by the ionic disassociation 
associated with the polishing activity; and 

configuring the polishing pad to be 
sufficiently thin so as to allow ionic disassociation 
generated by the polishing activity to be detected by 
the antenna. -

26. The method of claim 25 further .comprising 
the step of disposing a fluid, polishing media between 
the_··pad and the .workp~ece with the region. of .iol'}~C .. :·. · . 
disassociation associated with the polishing activity 
at least partly contained in the polishing media. 

27. The method of claim 26 further comprising 
the step of perforating the polishing pad so as to 
allow the polishing media to directly contact the 
antenna. 

28. The method of claim 25 further comprising 
the step of fluidically coupling the radio frequency 
carrier signal to the antenna through a first 
f eedthrough bushing comprising first and second 
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interf itting parts with a fluid conductive medium 

between the parts. 

29. The method of claim 28 further comprising 

the step of fluidically coupling the radio frequency 

carrier signal to the carrier assembly through a second 

f eedthrough bushing comprising first and second 

interf itting parts with a fluid conductive medium 

between the parts. 

·. 


