
I  METHOD FOR REDUCING WAFER ARCING BACKGROUND OF THE INVENTION  5 I. Field
of the Invention The present invention relates to wafer processing methods
and, more particularly, to  efficient and cost effective etch operations
for wafers. 2. Description of the Related Art Modern microchip designs have
been trending toward ever more complicated chip  10 structures and toward
increased numbers of processing steps for a single chip. In particular, the
number of interconnected metal layers stacked on top of each other has
grown continuously  over the past. With it, the number of plasma processing
steps and the amount of thermal and  electric stress each wafer incurs
during its processing have increased as well. As a result of this  enhanced
complexity in chip manufacturing plasma induced damage may occur more
frequently  15 leading to device destruction and, therefore, to yield
losses on a product wafer. In typical wafer etching operations, the wafer
is clamped by an electrostatic chuck (ESC)  so that the wafer does not move
during wafer etching operation. Under prior art operations, a  high voltage
is typically applied to the electrodes of the ESC. The electro-static field
developed  in response of the applied voltage produces an attractive force
between the wafer and the ESC. 20 However, as soon as plasma is struck ,
the wafer potential is generally driven to a negative  value with respect
to the chamber walls within a few dozen RF cycles. Furthermore, when RF
power levels change during the etch process, the wafer potential is driven
to a changed value,  typically nearly synchronous with the change in RF
power. To avoid upsetting the voltage  balance between both poles and the
wafer, an automatic bias compensation, managed by the 25 ESC power supply,
has normally been utilized. In this compensation method the center point of
the two pole voltages is driven to the same electrical potential as the
wafer surface by  equalizing both ESC pole currents . This, however, may
lead to arcing on the wafer, since the  ESC power supply is too slow to
follow fast voltage changes on the wafer surface as they occur,  for
instance, during plasma ignition. 



2  Figure IA shows a silicon wafer 12 that is damaged by an arcing event
that may occur during an etching process. In this example, a surface
potential (for example, -1000V) is  generated at the top surface of the
wafer which is being bombarded by electrons during an  etching process. On
the other hand, a substrate potential (e.g., OV) exists in the substrate of
the 5 silicon wafer 12. Therefore, due to the potential difference between
the top of the dielectric  wafer surface and the wafer substrate , arcing
14 can occur between metal structures embedded  in the dielectric of the
wafer 12 since they establish differential voltage dividers of the surface-
to-substrate potential drop. When the voltage differential between adjacent
metal structures  within the dielectric of the wafer exceeds the electrical
breakdown strength of that dielectric, 10 arcing will occur, leading to
damage or destruction of the structures within the dielectric layer .  In
most cases, this will render the wafer unusable even though only as little
as one die on the  wafer may have been affected by the arcing.
Consequently, if such occurrences are allowed to  happen , wafer yields
would be decreased and wafer production costs would increase. Figure 1B
shows a graph 40 that shows a real-time surface potential during plasma  15
ignition 42. The graph 40 shows a steady state surface potential 48, and an
initial substrate  potential 44 as it would be driven by the bias
compensation circuit of the ESC power supply as  it occurs during an
etching process. The graph 40 shows the surface potential 42 as time
progresses. The slope of the surface potential 42 at an early time is
extremely steep so the  surface potential 42 quickly increases to the
steady state surface potential 48. Therefore, a very 20 large voltage
difference 46 may occur extremely quickly between the surface potential 42
and  the initial substrate potential 44. Unfortunately, in this
circumstance, the surface potential 42  increases too quickly for the
compensation circuit of the ESC power supply. Therefore the  substrate
potential cannot be adjusted in a timely response to the surface potential
increase.  Therefore, wafer arcing as is described in reference to Figure
IA may occur thereby damaging  25 the wafer and decreasing wafer production
yield and efficiency. Therefore, there is a need for method that overcomes
the problems of the prior art by  using different bias voltages that
correspond to different wafer etching stages and processes so  



in any suitable etching process, the bias voltage utilized can reduce wafer
arcing. 30 SUMMARY OF THE INVENTION 3  Broadly speaking, the present
invention fills these needs by providing a method for reducing wafer arcing
in wafer etching operations. It should be appreciated that the present
invention can be implemented in numerous ways, including as a process, an
apparatus, a  system, a device or a method. Several inventive embodiments
of the present invention are  5 described below. In one embodiment, a
method for reducing wafer damage during an etching process is  provided. In
one of the many embodiments, the method includes assigning a bias voltage
to  each of at least one etching process, and generating the assigned bias
voltage before initiation of  one of the at least one etching process. The
method further includes applying the assigned bias 10 voltage to an
electrostatic chuck before initiation of one of the at least one etching
processes. The  assigned bias voltage level reduces wafer arcing. In yet
another embodiment, a method for reducing wafer damage during an etching
process is provided. The method includes generating a recipe bias table
that includes  associations between at least one bias voltage and at least
one etching process where each one 15 of the at least one etching process
corresponding to the at least one bias voltage. The method  also includes
determining an etching process to be conducted, and matching the etching
process  to a corresponding bias voltage by using the associations in a
recipe table. The method further  includes generating one of the at least
one bias voltage corresponding to the etching process.  The method also
includes applying the one of the at least one bias voltage to an
electrostatic 20 chuck (ESC) before initiation of the etching process. The
one of the at least one bias voltage  reduces arcing in a wafer during the
etching process. In yet another embodiment, a method for determining bias
voltage for reducing wafer  damage during an etching process is provided.
In this embodiment, the method includes  determining an etching process to
be conducted. The method further includes matching the 



25 etching process to a corresponding bias voltage by using associations in
a recipe table which  includes associations between at least one bias
voltage and at least one etching process where  each one of the at least
one etching process corresponding to the at least one bias voltage. In
another embodiment, a computer readable media is provided that has program
instructions for determining bias voltage for reducing wafer damage where a
bias voltage  30 setting circuit determines the bias voltage that a voltage
bias generator applies to an electrostatic chuck (ESC) during etching to
reduce wafer arcing. The computer readable media includes 4  program
instructions for determining an etching process to be conducted. The
computer  readable media also includes program instructions for matching
the etching process to a  corresponding bias voltage by using associations
in a recipe table which includes associations  between at least one bias
voltage and at least one etching process, each one of the at least one 5
etching process corresponding to the at least one bias voltage. The
advantages of the present invention are numerous. Most notably, by creating
a  method of associating bias voltages applied to the electrostatic chuck
(ESC) with different  wafer etching processes, the bias voltages may be
intelligently set to a particular bias voltage  before each particular
etching stage. In this way, each etching process that could generate a 10
different voltage potential between a surface of the wafer and substrate
can be compensated for  thereby reducing wafer arcing. Therefore, by
adjusting and tailoring the bias voltage applied to  the ESC to each
specific etching process step , wafer arcing can be reduced in an effective
manner. Therefore, advantageously, this method enables the use of multiple
etching  chemistries and etch chamber conditions so that different etching
operations may be used 15 without the problems of arcing. This may result
in a more controlled etching process.  Additionally, because wafer damage
can be decreased dramatically, the wafer yield loss can be  decreased.
Other aspects and advantages of the present invention will become apparent
from the  following detailed description, taken in conjunction with the
accompanying drawings,  20 illustrating by way of example the principles of
the present invention. 



BRIEF DESCRIPTION OF THE DRAWINGS The present invention will be readily
understood by the following detailed description in  conjunction with the
accompanying drawings. To facilitate this description, like reference
numerals designate like structural elements. 25 Figure IA shows a silicon
wafer that is damaged through an arcing that may occur  during an etching
process. Figure lB shows a graph that shows a real-time surface potential
during plasma ignition.  Figure 2 shows an etching chamber with voltage
bias control using a recipe bias table in  30 accordance with one
embodiment of the present invention. 5  Figure 3 illustrates a method of
generating a recipe setting signal in accordance with one  embodiment of
the present invention. Figure 4 shows a flowchart showing a method for
generating a recipe setting signal in  accordance with one embodiment of
the invention. 5 Figure 5 shows a flowchart which defines the generating of
a recipe setting signal in  accordance with one embodiment of the present
invention. Figure 6 illustrates circuitry that for setting bias voltage in
accordance with one  embodiment of the present invention. Figure 7 shows
additional circuitry for setting bias voltage in accordance with one  10
embodiment of the present invention. Figure 8 shows circuitry for
generating bias voltage in accordance with one embodiment  of the present
invention. Figure 9 illustrates further circuitry for generating bias
voltage in accordance with one  embodiment of the present invention. 15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS An invention is disclosed
for a method to intelligently decreasing wafer arcing during  etch
procedures and other procedures such as, for example, deposition procedures
or whenever  



there is a process where plasma interacts with a wafer and a bias
compensation is needed. In  the following description, numerous specific
details are set forth in order to provide a thorough 20 understanding of
the present invention. It will be understood, however, by one of ordinary
skill  in the art, that the present invention may be practiced without some
or all of these specific  details. In other instances, well known process
operations have not been described in detail in  order not to unnecessarily
obscure the present invention. In general terms, the present invention is
directed toward a method whereby an etch  25 process may be utilized with a
dramatic reduction in arcing between structures of the wafer,  between a
structure and the substrate, or between a structure and the plasma. This
may be  accomplished by presetting bias voltages for each separate etching
process. Because each  separate etching process may create the possibility
of different bias voltage potentials, by  associating bias voltages applied
to the electrostatic chuck (ESC) with different corresponding 30 wafer
etching processes, the bias voltages may be intelligently set to a
particular bias voltage 6  before each particular etching stage. In this
way, the magnitude of the voltage difference  between the surface of the
wafer and the substrate can be reduced which may decrease or  eliminate the
occurrence of wafer arcing. By using such a method, wafer processing
operations  may be made less damaging to wafers and thereby generate higher
yield in wafer production 5 because the occurrence of arcing that could
damage structures in the wafer is reduced or  eradicated. Figure 2 shows an
etching chamber 100 with voltage bias control using a recipe bias  table
128 in accordance with one embodiment of the present invention. In this
embodiment, the  etching chamber 100 includes a powered electrode 112 and a
grounded electrode 102 to 10 produce plasma within the chamber 100. The
chamber 100 also includes a radio frequency  (RF) generator 118. The RF
power generates plasma 104 for etching operations in a  mechanism known to
those skilled in the art. As is well known in the art, different "recipes"
may be utilized depending on the etching operation. It should be
appreciated that the apparatus  and methodology described herein may be
used with any suitable recipes and any suitable  



15 number of recipes to reduce arcing that may damage a wafer 106. The
etching chamber 100 also includes an electrostatic chuck (ESC) 108 which in
one  embodiment may include the a layer 109, electrodes 110, 111, and the
RF powered electrode  112 that may hold the wafer 106 in place during an
etching operation. Within the ESC 108 are  electrodes 110 and 111. The
electrodes 110 and III are connected to a bias voltage generator 20 120
through voltage lines 114 and 116 respectively. The ESC 108 is disposed
over a base 112.  In one embodiment, the layer 109 of the ESC 108 is made
out of a leaky dielectric material so  the electrodes 110 and 111 are
electrically semi-isolated thereby generating leaky capacitors  when clamp
and bias voltages are applied to lines 114 and 116. It should be
appreciated that  the semi-insulating material may be any suitable material
that may semi-insulate the electrodes 25 from one another to sustain a
voltage drop between them and to the substrate. In one  embodiment, the
semi-insulating material may be any suitable type of DC semi-insulating
ceramic. The powered RF electrode may be any suitable material such as, for
example,  aluminum, stainless steel. In one embodiment, the level of the
bias voltage (also known as bias voltage level) is  30 determined by a
recipe bias table 128. The recipe bias table 128 includes associations
between  at least one voltage level and at least one etching process.
Therefore, a particular etching  process corresponds with a particular bias
voltage level. In addition, the particular bias voltage 7  level may also
correspond to multiple etching processes. In effect, each of the etching
processes included in the recipe bias table 128 includes a corresponding
bias voltage level that  controls the voltages applied to the ESC 108
through the lines 114 and 116 to reduce wafer  arcing during each of the
etching processes. 5 Each of the etching processes has a particular
"recipe" utilized. It should be appreciated  that methodology described
herein may be used with any suitable type of recipe. The recipe is a  set
of conditions under which the etching takes place. For example, a
particular etching recipe  could include usage of specific pressures,
chemistries, power level, etc. Therefore, depending  on the etching process
and therefore depending on the recipe, different voltage differentials may 



10 exist between a wafer surface and a wafer substrate. Consequently,
particular bias voltages may  be utilized for particular etching operations
thereby tailoring the bias voltage to the particular  etching operation to
reduce wafer arcing. Different bias voltages may be assigned to different
recipes used for etching processes. It should be appreciated that the
recipe bias table 128 may  be either embodied in software or hardware.
Therefore, a particular bias voltage level for a  15 corresponding etching
process may be calculated to optimize a wafer etching process. After
determination of the bias voltage level for a particular etching process, a
recipe  setting signal is sent to a bias voltage setting circuit. The bias
voltage setting circuit 124  manages the bias voltage generator 120 to
generate the bias voltage. In one embodiment, the  bias voltage setting
circuit 124 may include a digital to analog converter to convert a digital
20 recipe setting signal to an analog voltage. Figure 3 illustrates a
method of generating a recipe setting signal in accordance with one
embodiment of the present invention. In one embodiment, a bias voltage
setting code 212  receives the recipe bias table 128 and the processes that
are to be utilized in a particular etching  operation. In one embodiment,
the particular etching operation includes stage-1 202, stage-2 25 204,
stage-3 206 and stage-4 208. In one embodiment, the stage-I utilizes a
process-1, the  stage-2 utilizes a process-3, the stage-3 utilizes the
process-1, and the stage-4 utilizes the  process-2 and the process-1. It
should be appreciated that the methodology described herein to  set a
voltage bias to reduce or eliminate wafer arcing may be utilized with any
suitable type of  numbers of etching operations. In addition, it should be
understood that the methodology 30 described herein to reduce the wafer
arcing may be utilized with any suitable etching operations  that may have
any suitable numbers or type of processes. 8  The bias voltage setting code
212 examines each of the stages 202, 204, 206, and 208 to determine what
processes are used with each of the stages. Then by using the recipe bias
table  128, the bias voltage setting code 212 may match each of the
processes with a corresponding  bias voltage level. Therefore, for all of
the processes, the corresponding bias voltage levels are 5 identified and a
set of voltages 216 is generated such that for each of the processes that
are  



done, the correct bias voltage levels are utilized. Therefore, the set of
voltages 216 is  incorporated into the recipe setting signal 126 to be sent
to the bias voltage setting circuit as  discussed in reference to Figure 2.
Figure 4 shows a flowchart 300 showing a method for generating a recipe
setting signal  10 in accordance with one embodiment of the invention.
Flowchart 300 begins with operation 302  which generates a recipe setting
signal which in one embodiment is the recipe setting signal 126  as
described in reference to Figure 3. In one embodiment, the operation 302 is
the bias voltage  setting code 312 as described above in reference to
Figure 3. The recipe setting signal includes  a set of voltages that
correspond to processes which make up stage(s) of a wafer etching 15
operation. By having a specific bias voltage for each of the processes, the
optimal voltage level  may be utilized for each process which may be prone
to arcing since this method reduces the  voltage differentials between the
wafer surface potential and the wafer substrate potential. In  one
embodiment, the recipe bias table includes at least one process used with
certain stage(s) of  a particular etching process which is each associated
with a bias voltage. In this way, a 20 particular process corresponds to a
particular bias voltage that can reduce or eliminate wafer  arcing when the
bias voltage is applied to the ESC. After operation 302, the method
advances to operation 304 which sets electrodes to a  bias voltage
corresponding to an etching process. In one embodiment, the electrodes 110
and  111 as those described in reference to Figure 2 may be set to a
voltage level corresponding to 25 the etching process to be done in an
etching chamber. The voltage level that is utilized is  predetermined as
indicated by the recipe setting signal so the wafer may be attached to the
ESC  and arcing is reduced or eliminated. Consequently, different voltage
bias levels that adjust the  substrate potential to be closer to the wafer
surface potential may be utilized for each process  used in a wafer etching
operation. 30 Then operation 306 performs the etching process. In one
embodiment, once the bias  voltage is set for the etching process, the
etching process may proceed without problems of  wafer arcing. This may
occur because the bias voltage reduces the voltage potential differences 9



between the wafer surface and the wafer substrate. It should be appreciated
that any suitable  type of etching or deposition process may be performed
such as, for example, etching of low-k  dielectrics, inorganic dielectrics,
etc. After operation 306, the method moves to operation 308 which
determines if a further  5 etching process is to be conducted. If an
additional etching process is to be conducted, the  method repeats
operations 304, 306, and 308. If there are no further etching processes,
the  method ends. Figure 5 shows a flowchart 302 which defines the
generating of a recipe setting signal in  accordance with one embodiment of
the present invention. The flowchart 302 begins with  10 operation 402
which generates a recipe bias table. In one embodiment, operation 402
includes creating associations between each of the etching processes with a
particular bias voltage where  the particular bias voltages have been
pre-tested to be found wafer arc reducing bias  compensation voltages. By
associating the processes with the corresponding bias compensation
voltages and storing the data, the associations may be used to determine
optimum bias 15 compensation voltages for any suitable etching process or
any group of etching processes. After operation 402, the method advances to
operation 404 which determines which of  the etching process(es) to be
used. It should be understood that the etching processes that are to  be
done could be stored or inputted in any suitable way. In one embodiment,
the processes are  placed in storage to be retrieved by the bias voltage
setting code 212 as discussed above in 20 reference to Figure 3. The bias
voltage code can obtain the processes from any suitable type of  storage
device. Then operation 406 matches the etching process(es) to corresponding
bias voltage(s) as  included in the recipe bias table. In one embodiment,
the etching stage is one stage used in an  etching operation. It should be
appreciated in any etching operation, there may be one or more 25 etching
stages each with at least one process. Each of the processes use a
particular recipe  which may generate different wafer surface and wafer
substrate potentials. Therefore, by  utilizing a certain bias voltage level
for a particular process, wafer arcing may be avoided. After operation 406,
the method proceeds to operation 408 which includes the  



corresponding bias voltage for each of the etching process(es) in a recipe
setting signal. In one  30 embodiment, when the voltage bias levels have
been determined for each etching process in each of the etching stages,
this data is incorporated in the recipe setting signal to be set to the 10
bias voltage setting circuitry that may utilize the data to manage the bias
voltage generator 120  as discussed above in reference to Figure 3. Figures
6 through 9 show exemplary circuitry that may be utilized to set and
generate  bias voltages. It should be appreciated that the circuitry shown
below is merely exemplary in  5 nature and that any suitable type of
hardware or software may be generated as long as the  inventive
methodologies as described herein are utilized. Figure 6 illustrates
circuitry 500 that for setting bias voltage in accordance with one
embodiment of the present invention. In one embodiment, the circuitry 500
includes pins I and  14 which enable an external bias control (from
software). The pin 8 may be a bias voltage set 10 point input for a bias
voltage value. This value may come from software via a digital/analog
converter (DAC). Figure 7 shows additional circuitry 600 for setting bias
voltage in accordance with one  embodiment of the present invention. In one
embodiment, the circuitry 600 is configured to  receive external bias
voltage setpoints from the circuitry 500 as described in reference to
Figure 15 6 to generate bias voltage setpoints. In one embodiment, the
external bias voltage setpoints are  derived from software such as, for
example, a bias voltage setting code such as, in one  embodiment, the one
described above in reference to Figure 3. Figure 8 shows circuitry 700 for
generating bias voltage in accordance with one  embodiment of the present
invention. In one embodiment, the circuitry 700 is configured to  20
receive an input of the bias setpoint from the circuitry 600 as described
in reference to Figure 7  and generate dual bias drive values. Figure 9
illustrates further circuitry 800 for generating bias voltage in accordance
with  one embodiment of the present invention. In one embodiment, the
circuitry 800 is configured  to use the dual bias drive inputs received
from the circuitry 700 as described in reference to 



25 Figure 8 and generate bias voltages for, in one embodiment, the lines
110 and 111 as described  in reference to Figure 2. While this invention
has been described in terms of several preferred embodiments, it  will be
appreciated that those skilled in the art upon reading the preceding
specifications and  studying the drawings will realize various alterations,
additions, permutations and equivalents 30 thereof. It its therefore
intended that the present invention includes all such alterations,
additions, permutations, and equivalents as fall within the true spirit and
scope of the invention. 11  What is claimed is: - 12- CLAIMS 1. A method
for reducing wafer damage during an etching process, comprising:  assigning
a first bias voltage from a plurality of bias voltages, wherein each one  5
of the plurality of bias voltages correspond to at least one of a plurality
of  etching processes; generating the assigned bias voltage before
initiation of a selected one of the  plurality of etching processes;
applying the assigned bias voltage to an electrostatic chuck before
initiation of  10 the selected one of the plurality of etching processes;
and performing the selected one of the plurality of etching processes;
wherein the assigned bias voltage generates a voltage differential between
adjacent metal structures within a dielectric of the wafer, wherein the
voltage  differential is less than an electrical breakdown strength of the
dielectric layer  15 when the selected one of the plurality of etching
processes is being performed.  2. A method for reducing wafer damage during
an etching process as recited in claim  1, wherein the etching process
includes etching a low-k dielectric. 20 



3. A method for reducing wafer damage during an etching process as recited
in claim  1, wherein the assigning includes determining the bias voltage
that reduced wafer  arcing for the selected at least one etching process.
25 4. A method for reducing wafer damage during an etching process as
recited in claim  1, wherein generating the assigned bias voltage includes:
determining the selected etching process to be utilized, matching the
selected etching process to a corresponding assigned bias  voltage; 30
generating a recipe setting signal including the assigned bias voltage. -
13  5. A method for reducing wafer damage during an etching process as
recited in claim  1, wherein applying the assigned bias voltage includes
applying the assigned bias  voltage to electrodes in the electrostatic
chuck. 5 6. A method for reducing wafer damage during an etching process as
recited in claim  1, wherein the bias voltage reduces a voltage potential
between a wafer surface  and a wafer substrate. 7. A method for reducing
wafer damage during an etching process as recited in claim  10 1, wherein
the bias voltage assigned to the selected etching process is stored in a
recipe bias table. 8. A method for reducing wafer damage during an etching
process, comprising:  generating a recipe bias table that includes
associations between each one of a  15 plurality of bias voltages and each
one of a plurality of etching processes; determining a first etching
process from the plurality of etching processes to be  conducted; matching
the first etching process to a corresponding first bias voltage by using
the associations in a recipe table; 20 generating the first bias voltage;
applying the first bias voltage to an electrostatic chuck before initiation
of the  



first etching process; and performing the first etching process; wherein
the one of the first bias voltage generates a voltage differential between
25 adjacent metal structures within a dielectric of the wafer, wherein the
voltage  differential is less than an electrical breakdown strength of the
dielectric layer  when the first etching processes is being performed. 9. A
method for reducing wafer damage during an etching process as recited in
claim  30 8, wherein the first etching process includes etching a low-k
dielectric. -14- 10. A method for reducing wafer damage during an etching
process as recited in claim 8, wherein the recipe table is stored in
software. 11. A method for reducing wafer damage during an etching process
as recited in claim  5 8, wherein applying the assigned bias voltage
includes applying the assigned bias  voltage to electrodes in the
electrostatic chuck. 12. A method for reducing wafer damage during an
etching process as recited in claim  8, wherein the bias voltage reduces a
voltage potential between a wafer surface 10 and a wafer substrate. 13. A
method for reducing wafer damage during an etching process as recited in
claim  8, further comprising: completing the first etching process; 15
ceasing applying the first bias voltage to the electrostatic chuck;
determining a second etching process from the plurality of etching
processes to  be conducted; matching the second etching process to a
corresponding second bias voltage by  using the associations in a recipe
table; 20 generating the second bias voltage; applying the second bias
voltage to the electrostatic chuck before initiation of  the second etching
process; and 



performing the second etching process; wherein the one of the second bias
voltage generates a voltage differential 25 between adjacent metal
structures within a dielectric of the wafer, wherein the  voltage
differential is less than an electrical breakdown strength of the
dielectric layer when the second etching processes is being performed. 14.
A method for reducing wafer damage during an etching process as recited in
claim  30 8, wherein the bias voltage is applied to the electrostatic chuck
through electrodes  disposed inside the electrostatic chuck. 15- 15, A
method for reducing wafer damage during an etching process as recited in
claim 8, wherein electrostatic chuck contains a ceramic material. 16. A
method for determining bias voltage for reducing wafer damage during an  5
etching process, comprising: determining a first etching process to be
conducted; matching the first etching process to a corresponding first bias
voltage by using  associations in a recipe table which includes
associations between each one  of a plurality of bias voltages and a
corresponding each one of a plurality of 10 etching processes, wherein the
one of the first bias voltage generates a  voltage differential between
adjacent metal structures within a dielectric of  the wafer, wherein the
voltage differential is less than an electrical  breakdown strength of the
dielectric layer when the first etching processes  is being performed; and
15 applying the first etching process after the first bias voltage is
applied. 17. A method for determining bias voltage for reducing wafer
damage as recited in  claim 16, wherein the first etching process includes
etching a low-k dielectric.  20 18. A method for determining bias voltage
for reducing wafer damage as recited in  claim 16, wherein the recipe table
is stored in software. 19. A method for determining bias voltage for
reducing wafer damage as recited in  



claim 16, wherein the bias voltage reduces a voltage potential between a
wafer  25 surface and a wafer substrate. 20. A computer readable media
having program instructions for determining bias  voltage for reducing
wafer damage where a bias voltage setting circuit determines  the bias
voltage that a voltage bias generator applies to an electrostatic chuck 30
during etching to reduce wafer arcing, the computer readable media
comprising:  program instructions for determining a first etching process
to be conducted; -16- program instructions for matching the first etching
process to a corresponding first bias voltage by using associations in a
recipe table which includes  associations between each one of a plurality
of bias voltages and a  corresponding each one of a plurality of etching
processes, wherein the one 5 of the first bias voltage generates a voltage
differential between adjacent  metal structures within a dielectric of the
wafer, wherein the voltage  differential is less than an electrical
breakdown strength of the dielectric  layer when the first etching
processes is being performed; and program instructions for applying the
first etching process after the first bias  10 voltage is applied. 21. A
computer readable media having program instructions as recited in claim 20,
wherein the first etching process includes etching a low-k dielectric. 15
22. A computer readable media having program instructions as recited in
claim 20,  wherein the bias voltage reduces a voltage potential between a
wafer surface and a  wafer substrate. 


