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CLAIMS 

1. In a plasma chamber for processing a semiconductor wafer, circuitry for 

monitoring and adjusting a pulsed RF bias voltage signal to be applied to a chuck in 

plasma chamber, the chuck being configured to mount the wafer for processing, t• 	circuitry 

comprising: 

an RF bias voltage detector for detecting individual pulses of the * *Ised RF bias 

voltage signal applied to the chuck; 

a timing circuit for determining a time for sampling each of 	e individual detected 

pulses; 

a sample and hold circuit triggered at the sampling ti ' - for sampling each of the 

individual detected pulses to determine and hold a voltage v ue representing a characteristic 

peak-to-peak voltage value of each individual detected p se, wherein the sample and hold 

circuit is configured to provide a feedback signal representing the characteristic peak-to-peak 

voltage value of at least one of the detected pulses; .nd 

a feedback circuit for adjusting the vo ..ge of the pulsed RF bias voltage signal applied 

to the chuck according to a difference betwes 	the feedback signal and a desired voltage value of 

the RF bias voltage signal. 

2. Circuitry as recited in clai ► 	1, wherein the RF bias voltage detector is configured 

to detect each individual pulse o 	e pulsed RF bias and output a voltage envelope representing 

peak-to-peak voltage values 	thin each individual detected pulse. 

3. Circuitry as re 	ted in claim 2, wherein the timing circuit is configured to detect a 

rising edge of each o' the individual detected pulses and to determine the sampling time delayed 

from the rising es ,e so that the sample and hold circuit triggered at the sampling time samples 

the voltage en 	lope to determine the voltage value representing the characteristic peak-to-peak 

voltage val 	• of each individual pulses. 

4. Circuitry as recited in claim 1, wherein the sample and hold circuit is configured to 

de cted pulses to determine and hold a voltage value representing one or more peak-to-peak 
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voltage values of an envelope of each individual detected pulse, the one or more peak-to-pr .k 

voltages values including the average or maximum peak-to-peak voltage value within . •ulse. 

5. Circuitry as recited in claim 1, wherein the sample and hold circuit is co 	figured to 

average a plurality of the determined held voltage values. 

6. A method of monitoring and adjusting a pulsed RF bias voltage ignal to be 

applied to a chuck in a plasma chamber for processing a semiconduc ,. wafer, the chuck being 

configured to mount the wafer for processing, the method compri 	g the operations of: 

detecting voltage values of individual pulses of the p 	ed RF bias voltage applied 

to the chuck; 

determining a time at which to sample a voltag- 	alue of each of the individual 

detected pulses; 

at the sampling time with respect to each • 	the individual detected pulses sampling a 

particular voltage value of the respective indivil • al detected pulse and holding the particular 

voltage value, each respective particular volt 	e value representing at least a characteristic peak-

to-peak voltage value of each respective a , i ividual detected pulse; 

generating a feedback signal 	presenting at least the characteristic peak-to-peak 

voltage value for a voltage envelop' • f one of the individual detected pulses; and 

adjusting the voltage o 	e pulsed RF bias voltage signal applied to the chuck 

according to a difference bet 	-en the feedback signal and a desired voltage value of the pulsed 

RF bias voltage signal. 

7. A method .. recited in claim 6, wherein the detecting operation provides the voltage 

envelope represe 	ng peak-to-peak voltage values of each individual pulse of the respective 

pulses of the p 	sed RF bias voltage signal. 

8. • method as recited in claim 6, wherein the determining operation identifies a sampling 

time . multiple sampling times temporally spaced from a rising edge of each of the detected 

in. vidual pulses so that each sampled particular voltage value of a respective individual 

detected pulse or the characteristic function that is an average of multiple samples within an 
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individual detected pulse represents a characteristic peak-to-peak voltage value of the resp 0 Live 

individual detected pulse. 

9. A method as recited in claim 6, wherein averaging is performed for two 	r more peak 

peak-to-peak voltage values of the respective individual detected pulses. 

10. Apparatus for measuring a pulsed RF bias signal applied to a b., 	electrode of a wafer 

processing chamber; the apparatus comprising: 

a detector configured for response to the pulsed RF bias 	gnal, the pulsed RF bias 

signal comprising of a pair of ON mode pulses separated by an I FF mode, the detector 

being configured to generate a detector signal comprising s 	cessive envelopes, 

amplitudes of a respective one of the envelopes being pr• .ortional to peak-to-peak 

voltage values as a function of time of a respective 0 	mode pulse; and 

a sample and hold circuit for sampling ea• 	successive one of the envelopes, the 

sampling identifying one of the amplitudes oft 	envelope, the identified one amplitude 

representing the characteristic peak-to-peak 	•ltage value of the respective ON mode pulse 

corresponding to the envelope, the circuit enerating an output signal in proportion to the 

identified one amplitude. 

11. Apparatus as recited in 	aim 10, the apparatus further comprising a timing circuit 

configured to generate a trig 	signal for triggering the sample and hold circuit on completion 

of a delay following a rise period of each of the envelopes so that each 

identified one amplitude represents the characteristic of the peak-to-peak voltage values of the 

ON mode pulse con 	ponding to the respective envelope. 

12. App• atus as recited in claim 11, wherein: 

tl • apparatus is also configured to measure a CW RF bias signal; and 

he timing circuit is further configured with a watchdog circuit effective to generate the 

trigg 	signal upon generation of the CW RF bias signal in lieu of the pulsed RF bias signal. 



34 

13. Apparatus as recited in claim 10, further comprising: 

an averaging circuit configured to add the identified one amplitudes sampled P .m 

a preset number of the respective successive envelopes to obtain a sum and to divid- 

sum by the preset number to generate the output signal having a value in proporti• 	to an 

average of the characteristic peak-to-peak voltage values of the ON mode puls 	corresponding 

to the respective preset number of envelopes. 

14. Apparatus as recited in claim 13, wherein: 

the preset number is selected according to an update fr- I - ncy at which the 

output signal is to be updated; and 

the averaging circuit is configured to update the o 	iut signal at the update 

frequency, the values of the output signal being indepen. 	t of a duration of the OFF 

modes. 

15. Apparatus as recited in claim 13, where n: 

the averaging circuit is further conf 4  red based on selecting the preset number 

according to the durations of the ON and ' F modes and according to an update 

frequency at which the output signal is o be updated. 

16. Apparatus as recited in 	aim 10, wherein: 

the sample and hold ircuit is configured to sample envelope amplitudes having 

voltage values less than a 	41tage limit; 

the peak-to-pe' 	voltage values of the ON mode pulses exceed the voltage limit; 

and 

the det • or is configured with a plurality of stages, each of the stages is 

configured to . enuate the voltage values of the ON mode pulses so that the voltage 

values of t 	amplitudes of the envelopes are less than the voltage limit. 

17. Apparatus as recited in claim 10, wherein: 

each ON mode pulse consists of RF cycles; and 
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the detector comprises a circuit configured with a storage device and a diode net 	•rk, 

the diode network enabling the storage device to store for each cycle a value 

representing the peak-to-peak voltage of the cycle. 

18. Apparatus as recited in claim 10, wherein: 

the pulsed RF bias signal comprises RF cycles; 

the detector comprises a peak-to-peak detector circuit; 

the detector circuit is configured with a pair of oppositely c• ducting diodes and a 

capacitor for storing a charge proportional to the peak-to-peak vol .ge values of the cycles of the 

ON mode pulses of the pulsed RF bias signal; 

each of the diodes is configured with a capacity to ',Induct current up to a current limit; 

and 

the detector further comprises a separate cir 	it in series with each of the diodes, the 

separate circuits are configured so that each of the • odes conducts current up to the current limit 

as the capacitor is charged. 

19. Apparatus for measuring a pulse' RF bias signal applied to a bias electrode of a wafer 

processing chamber, the apparatus co 	a rising: 

a detector configured for r,  ponse to the pulsed RF bias signal, the pulsed RF bias 

signal consisting of pairs of ON , ode pulses, each pair being separated by an OFF mode, 

each ON mode pulse consisti a ,.;, of cycles, each cycle being characterized by a voltage 

amplitude that varies with 	spect to time, the detector being configured so that the 

response is generating . ' etector signal in the form of successive envelopes, amplitudes of one of 

the envelopes consis 	g of amplitude values that are proportional to peak- 

to-peak voltage v ues of the cycles of a respective one of the ON mode pulses, the 

amplitudes of 	respective envelope being with respect to time only during a respective 

ON mode p . se, each envelope being independent of a duty cycle and of a frequency of 

the puls• a RF bias signal; and 

a sample and hold circuit configured for operation with respect to each of successive 

o 	of the spaced envelopes, the sample and hold circuit sampling an envelope amplitude 

aving an amplitude value proportional to a characteristic peak-to-peak voltage value of the 
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cycles of the respective ON mode pulse and holding the sampled amplitude value until sa 	*ling 

of a next envelope, the sample and hold circuit generating an output signal having a val -

proportional to the characteristic peak-to-peak voltage value of the cycles of the resp ctive ON 

mode pulse. 

20. Apparatus as recited in claim 19, the apparatus further comprisin_ . timing circuit 

configured to generate a trigger signal for triggering the sample and hole 	ircuit on 

completion of a rise period and of a transition period of each of the re' e ective envelopes. 

21. Apparatus as recited in claim 19, wherein the sample 	d hold circuit is configured 

with: 

a sampling module that samples a plurality of s 	cessive values of the amplitude of the 

respective envelope; and 

a selecting module that determines which .f the plurality of sampled amplitude values 

is proportional to the characteristic peak-to-pea 	oltage value of the cycles of the respective ON 

mode pulse. 

22. Apparatus as recited in claim 21, 	erein the selecting module is configured: 

to make the determination 	ith respect to two sampled amplitude values of the peak-to-

peak voltage value of the cycles • the respective ON mode pulse and to hold the higher value 

sample; 

to make the deter , ination with respect to the held higher value sample and a sample of 

the next successive amp tude value of the cycles of the respective ON mode pulse and to hold 

the higher value sai 	e; and 

to stop , . king the determinations when the sample of the next successive amplitude 

value is less t 	the higher value of the held sample and to hold the higher value held sample 

for use in I,  erating the output signal having a value in proportion to the characteristic peak-to- 

peak vol 	ge value of the cycles of the respective ON mode pulse. 
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23. Apparatus as recited in claim 19, wherein for each of the respective successive 

envelopes the sample and hold circuit samples a characteristic envelope amplitude value 

proportional to a characteristic peak-to-peak voltage value of the cycles of the respe 	ye ON 

mode pulse to which the respective successive envelope corresponds; and 

the apparatus further comprises an averaging circuit configured to obtain a su 

by adding the characteristic amplitude values of a preset number of the resp• ctive successive 

envelopes, wherein the preset number is selected so that an update time , -riod during 

which the output signal is updated equals the number of successive el, , elopes divided by 

a pulse rate of the pulsed RF bias signal, the averaging circuit bei _ further configured to 

divide the sum by the preset number to generate the output sigi 	having a value that is 

proportional to an average of the characteristic peak-to-pea 	oltage values of the cycles the 

ON mode pulses that correspond to the preset number of 	pective successive envelopes. 

24. Apparatus for measuring voltage values o a pulsed RF bias signal applied to a bias 

electrode of a wafer processing chamber, the si: al consisting of an ON mode pulse 

followed by an OFF mode followed by anot • ON mode pulse and continuing in a series 

of alternating ON mode pulses and OFF • , des, a pulse rate defining times at which 

successive ones of the ON pulses start, ach ON mode pulse consisting of cycles, each 

cycle being characterized by voltag: 	alues that vary with respect to time and that include 

a peak-to-peak voltage value of 	e cycle, the apparatus comprising: 

a detector configur- • or response to each ON mode pulse of the continuing 

series for generating a dete• or signal in the form of one envelope corresponding to each 

of the ON mode pulses 	d spaced from other successive envelopes according to the 

pulse rate, each enve .pe representing peak-to-peak voltage values of the cycles of a 

respective one of 	e ON mode pulses, the detector being configured so that the detector 

signal consists .f one envelope followed by a successive one OFF mode followed by one 

envelope in . continuing series of OFF modes and envelopes alternating at the pulse rate; 

and 

a sample and hold circuit configured to be triggered for operation only with respect to 

ea.. successive one of the envelopes, the triggered circuit sampling a voltage amplitude value of 

. respective envelope and holding the sampled value during the next OFF mode, the held 
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sampled value representing the characteristic peak-to-peak voltage value of the cycles of tl • ON 

mode pulse corresponding to the respective envelope. 

25. Apparatus as recited in claim 24, further comprising: 

a feedback circuit for controlling the voltage values of the pulsed ► 	bias signal 

applied to the bias electrode, the feedback circuit generating a control si 	al at an update 

rate, the update rate being slower than the pulse rate and defining a ti , e period between 

updates of the control signal. 

26. Apparatus as recited in claim 25, further comprisi ...: 

an averaging circuit responsive to a number of 	e held voltage amplitude values 

representing the characteristic peak-to-peak voltage v'. 	es of the cycles of respective successive 

ON mode pulses corresponding to respective enve ' •es occurring in succession during one of the 

update time periods, the averaging circuit gener, ing an average of the held voltage amplitude 

values to represent an average of the charact; stir peak-to-peak voltages values of the ON mode 

pulses during the one update period; and 

the feedback circuit updating le control signal in response to the average of the held 

voltage amplitude values. 

27. Apparatus as recite. n claim 26, wherein the averaging circuit obtains a sum of the 

held voltage amplitude va es held during the one update time period and divides the sum by the 

number of the held vol 	e amplitude values to determine the average. 

28. A meth. 4 of determining a peak-to-peak voltage value of a pulsed RF bias signal 

applied to an t 	bias electrode supporting a substrate in a processing chamber, the applied signal 

consisting • alternating modes, the modes consisting of an ON mode pulse and an OFF mode 

and an • 	mode pulse that continue in a series of modes, the method comprising the operations 

of: 

identifying a first ON mode pulse of the pulsed RF bias signal, the first ON mode 

.ulse being characterized by amplitudes of cycles that vary with respect to time; 
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defining an envelope representing peak-to-peak voltage values of the amplitudes 

of the cycles of the identified first ON mode pulse as a function of time during the first 

ON mode pulse; and 

sampling the envelope to generate an output signal representing the cha .cteristic peak- 

to-peak voltage value of the pulsed RF bias signal. 

29. A method as recited in claim 28, the method comprising the fu , ier operation of: 

generating a feedback signal for controlling the voltage val 	of the pulsed RF 

bias signal, the feedback signal being based on the characteristic . ak-to-peak voltage value of 

the output signal and on a desired peak-to-peak voltage value o' the pulsed RF bias 

signal. 

30. A method as recited in claim 28, comprisinl 	e further operations of: 

repeating the identifying, defining, and s. 	piing operations with respect to 

successive ON modes pulses of the series to up. 	e the output signal based on the 

envelopes representing peak-to-peak voltage "alues of the amplitudes of the cycles of the 

successive ON mode pulses. 
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What is claimed is:

1. In a plasma chamber for processing a semiconductor wafer, circuitry for

monitoring and adjusting a pulsed RF bias voltage signal to be applied to a chuck in the

plasma chamber, the chuck being configured to mount the wafer for processing, the

circuitry comprising:

an RF bias voltage detector for detecting individual pulses of the pulsed RF bias

voltage signal applied to the chuck;

a timing circuit for determining a time for sampling each of the individual detected

pulses, wherein the time for sampling corresponds to a time when a characteristic peak-

to-peak voltage value occurs in each individual detected pulse, the characteristic peak-to-

peak voltage representing a maximum peak-to-peak voltage of an envelope of each

individual detected pulse;

a sample and hold circuit triggered at the sampling time for sampling each of the

individual detected pulses to determine and hold a voltage value representing the

characteristic peak-to-peak voltage value of each individual detected pulse, wherein the

sample and hold circuit is configured to provide a feedback signal based on the

characteristic peak-to-peak voltage value of at least one of the detected pulses; and

a feedback circuit for adjusting the voltage of the pulsed RF bias voltage signal

applied to the chuck according to a difference between the feedback signal and a desired

voltage value of the RF bias voltage signal to hold electrical characteristics of the plasma

steady during processing to compensate for a variation of an impedance presented to the

chuck.

2. Circuitry as recited in claim 1, wherein the RF bias voltage detector is configured

to detect each individual pulse of the pulsed RF bias and output the voltage envelope

representing peak-to-peak voltage values within each individual detected pulse.
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3. Circuitry as recited in claim 2, wherein the timing circuit is configured to detect a

rising edge of each of the individual detected pulses and to determine the sampling time

delayed from the rising edge so that the sample and hold circuit triggered at the sampling

time samples the voltage envelope to determine the voltage value representing the

characteristic peak-to-peak voltage value of each individual pulse.

4. Circuitry as recited in claim 1, wherein the sample and hold circuit is configured to

detected pulses to determine and hold a voltage value representing one or more peak-to-

peak voltage values of the envelope of each individual detected pulse.

5. Circuitry as recited in claim 1, wherein the sample and hold circuit is configured to

average a plurality of the determined held voltage values.

6. Apparatus for measuring a pulsed RF bias signal applied to a bias electrode of a

wafer processing chamber, the apparatus comprising:

a detector configured for response to the pulsed RF bias signal, the pulsed RF

bias signal comprising of a pair of ON mode pulses separated by an OFF mode, the

detector being configured to generate a detector signal comprising successive envelopes,

amplitudes of a respective one of the envelopes being proportional to peak-to-peak

voltage values as a function of time of a respective ON mode pulse; and

a sample and hold circuit for sampling each successive one of the envelopes at a

sampling time when a characteristic peak-to-peak voltage value occurs in each envelope,

the characteristic peak-to-peak voltage representing a maximum peak-to-peak voltage of

the envelope of each individual detected pulse, the sampling identifying one of the

amplitudes of the envelope, the identified one amplitude representing the characteristic

peak-to-peak voltage value of the respective ON mode pulse corresponding to the
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envelope, the sample and hold circuit generating an output signal in proportion to the

identified one amplitude, the output signal being used for holding electrical characteristics

of a plasma steady during processing to compensate for a variation of an impedance

presented to the electrode.

7. Apparatus as recited in claim 6, the apparatus further comprising a timing circuit

configured to generate a trigger signal for triggering the sample and hold circuit on

completion of a delay following a rise period of each of the envelopes so that each

identified one amplitude represents the characteristic of the peak-to-peak voltage values

of the ON mode pulse corresponding to the respective envelope.

8. Apparatus as recited in claim 6, further comprising:

an averaging circuit configured to add the identified one amplitudes sampled from

a preset number of the respective successive envelopes to obtain a sum and to divide the

sum by the preset number to generate the output signal having a value in proportion to an

average of the characteristic peak-to-peak voltage values of the ON mode pulses

corresponding to the respective preset number of envelopes.

9. Apparatus as recited in claim 8, wherein:

the preset number is selected according to an update frequency at which the

output signal is to be updated; and

the averaging circuit is configured to update the output signal at the update

frequency, the values of the output signal being independent of a duration of the OFF

modes.

10. Apparatus as recited in claim 8, wherein:
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the averaging circuit is further configured based on selecting the preset number

according to the durations of the ON and OFF modes and according to an update

frequency at which the output signal is to be updated.

11. Apparatus as recited in claim 6, wherein:

the sample and hold circuit is configured to sample envelope amplitudes having

voltage values less than a voltage limit;

the peak-to-peak voltage values of the ON mode pulses exceed the voltage limit;

and

the detector is configured with a plurality of stages, each of the stages is

configured to attenuate the voltage values of the ON mode pulses so that the voltage

values of the amplitudes of the envelopes are less than the voltage limit.

12. Apparatus as recited in claim 6, wherein:

each ON mode pulse consists of RF cycles; and

the detector comprises a circuit configured with a storage device and a diode

network, the diode network enabling the storage device to store for each cycle a value

representing the peak-to-peak voltage of the cycle.

13. Apparatus as recited in claim 6, wherein:

the pulsed RF bias signal comprises RF cycles;

the detector comprises a peak-to-peak detector circuit;

the detector circuit is configured with a pair of oppositely conducting diodes and a

capacitor for storing a charge proportional to the peak-to-peak voltage values of the

cycles of the ON mode pulses of the pulsed RF bias signal;

each of the diodes is configured with a capacity to conduct current up to a current

limit; and
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the detector further comprises a separate circuit in series with each of the diodes,

the separate circuits are configured so that each of the diodes conducts current up to the

current limit as the capacitor is charged.

14. Apparatus for measuring a pulsed RF bias signal applied to a bias electrode of a

wafer processing chamber, the apparatus comprising:

a detector configured for response to the pulsed RF bias signal, the pulsed RF

bias signal consisting of pairs of ON mode pulses, each pair being separated by an OFF

mode, each ON mode pulse consisting of cycles, each cycle being characterized by a

voltage amplitude that varies with respect to time, the detector being configured so that

the response is generating a detector signal in the form of successive envelopes,

amplitudes of one of the envelopes consisting of amplitude values that are proportional to

peak-to-peak voltage values of the cycles of a respective one of the ON mode pulses, the

amplitudes of a respective envelope being with respect to time only during a respective

ON mode pulse, each envelope being independent of a duty cycle and of a frequency of

the pulsed RF bias signal; and

a sample and hold circuit configured for operation with respect to each of

successive ones of the spaced envelopes at a sampling time when a characteristic peak-

to-peak voltage value occurs in each envelope, the characteristic peak-to-peak voltage

representing a maximum peak-to-peak voltage of the envelope of each individual

detected pulse, the sample and hold circuit sampling an envelope amplitude having an

amplitude value proportional to a characteristic peak-to-peak voltage value of the cycles

of the respective ON mode pulse and holding the sampled amplitude value until sampling

of a next envelope, the sample and hold circuit generating an output signal having a value

proportional to the characteristic peak-to-peak voltage value of the cycles of the

respective ON mode pulse, the output signal being used for holding electrical

characteristics of a plasma steady during processing to compensate for a variation of an
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impedance presented to the electrode.

15. Apparatus as recited in claim 14, the apparatus further comprising a timing circuit

configured to generate a trigger signal for triggering the sample and hold circuit on

completion of a rise period and of a transition period of each of the respective envelopes.

16. Apparatus as recited in claim 14, wherein the sample and hold circuit is configured

with:

a sampling module that samples a plurality of successive values of the amplitude

of the respective envelope; and

a selecting module that determines which of the plurality of sampled amplitude

values is the characteristic peak-to-peak voltage value of the cycles of the respective ON

mode pulse.

17. Apparatus as recited in claim 16, wherein the selecting module is configured:

to make the determination with respect to two sampled amplitude values of the

peak-to-peak voltage value of the cycles of the respective ON mode pulse and to hold the

higher value sample;

to make the determination with respect to the held higher value sample and a

sample of the next successive amplitude value of the cycles of the respective ON mode

pulse and to hold the higher value sample; and

to stop making the determinations when the sample of the next successive

amplitude value is less than the higher value of the held sample and to hold the higher

value held sample for use in generating the output signal having a value in proportion to

the characteristic peak-to-peak voltage value of the cycles of the respective ON mode

pulse.
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18. Apparatus as recited in claim 14, wherein for each of the respective successive

envelopes the sample and hold circuit samples a characteristic envelope amplitude value

proportional to a characteristic peak-to-peak voltage value of the cycles of the respective

ON mode pulse to which the respective successive envelope corresponds; and

the apparatus further comprises an averaging circuit configured to obtain a sum

by adding the characteristic amplitude values of a preset number of the respective

successive envelopes, wherein the preset number is selected so that an update time

period during which the output signal is updated equals the number of successive

envelopes divided by a pulse rate of the pulsed RF bias signal, the averaging circuit being

further configured to divide the sum by the preset number to generate the output signal

having a value that is proportional to an average of the characteristic peak-to-peak

voltage values of the cycles the ON mode pulses that correspond to the preset number of

respective successive envelopes.

19. Apparatus for measuring voltage values of a pulsed RF bias signal applied to a

bias electrode of a wafer processing chamber, the signal consisting of an ON mode pulse

followed by an OFF mode followed by another ON mode pulse and continuing in a series

of alternating ON mode pulses and OFF modes, a pulse rate defining times at which

successive ones of the ON pulses start, each ON mode pulse consisting of cycles, each

cycle being characterized by voltage values that vary with respect to time and that include

a peak-to-peak voltage value of the cycle, the apparatus comprising:

a detector configured for response to each ON mode pulse of the continuing

series for generating a detector signal in the form of one envelope corresponding to each

of the ON mode pulses and spaced from other successive envelopes according to the

pulse rate, each envelope representing peak-to-peak voltage values of the cycles of a

respective one of the ON mode pulses, the detector being configured so that the detector
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signal consists of one envelope followed by a successive one OFF mode followed by one

envelope in a continuing series of OFF modes and envelopes alternating at the pulse rate;

a sample and hold circuit configured to be triggered for operation only with respect

to each successive one of the envelopes, the triggered circuit sampling a voltage

amplitude value of a respective envelope and holding the sampled value during the next

OFF mode, the held sampled value representing the characteristic peak-to-peak voltage

value of the cycles of the ON mode pulse corresponding to the respective envelope, the

characteristic peak-to-peak voltage representing a maximum peak-to-peak voltage of the

envelope of each individual detected pulse; and

a feedback circuit for adjusting a voltage of the pulsed RF bias voltage signal

applied to the electrode according to a difference between an output of the sample and

hold circuit and a desired voltage value of the RF bias voltage signal to hold the electrical

characteristics of plasma steady during processing to compensate for a variation of an

impedance presented to the electrode.

20. Apparatus as recited in claim 19, further comprising:

a feedback circuit for controlling the voltage values of the pulsed RF bias signal

applied to the bias electrode, the feedback circuit generating a control signal at an update

rate, the update rate being slower than the pulse rate and defining a time period between

updates of the control signal.

21. Apparatus as recited in claim 20, further comprising:

an averaging circuit responsive to a number of the held voltage amplitude values

representing the characteristic peak-to-peak voltage values of the cycles of respective

successive ON mode pulses corresponding to respective envelopes occurring in

succession during one of the update time periods, the averaging circuit generating an
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average of the held voltage amplitude values to represent an average of the characteristic

peak-to-peak voltages values of the ON mode pulses during the one update period; and

the feedback circuit updating the control signal in response to the average of the

held voltage amplitude values.

22. Apparatus as recited in claim 21, wherein the averaging circuit obtains a sum of

the held voltage amplitude values held during the one update time period and divides the

sum by the number of the held voltage amplitude values to determine the average.


