
CLAUSES 

1. A method comprising: 

re. iving a variable from a radio frequency (RF) system; 

propa ating the variable through a model of the RF system; 

counting n output of the model for the variable to generate a count; 

determining 	hether the count meets a count threshold; 

generating a stat tical value of the variable at the output of the model upon 

determining that the count , eets the count threshold; and 

sending the statistical v ue to the RF system to adjust the variable. 

2. The method of clause 1, where 	the variable includes power, or frequency, or a 

voltage magnitude, or a current magnitud = or a phase between a complex voltage and a 

complex current, or a complex current, or a . 	plex voltage, or a combination thereof. 

3. The method of clause 1, wherein the RF sys = 	includes an RF generator. 

4. The method of clause 1, wherein the model is a coin ,uter-generated model, wherein 

propagating the variable through the model comprises generati 	a directional sum of a value 

of the variable and of variable values associated with components • the model. 

5. The method of clause 1, wherein the output includes multiple va u 	of the variable. 

6. The method of clause 5, wherein the statistical value includes a moving in rquartile 

range of the values, or an interquartile range of the values, or a maximum of the valu. , or a 
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. inimum of the values, or a mean of the values, or a median of the values, or a variance of 

the 	lues, or a standard deviation of the values, or a moving mean of the values, or a moving 

median ,f the values, or a moving variance of the values, or a moving standard deviation of 

the values, ,r a mode of the values, or a moving mode of the values, or a combination 

thereof. 

7. A method co' •rising: 

receiving data ass' fated with a variable from a radio frequency (RF) generator, the 

RF generator configured for enerating an RF signal to be supplied via an impedance 

matching circuit to a plasma ch. • ber, the variable being associated with an RF system, the 

RF system including the RF generate , impedance matching circuit, and the plasma chamber, 

generating values output from a 4 mputer-generated model based on the received 

data; 

counting an amount of the values outp 	from the computer-generated model; 

determining whether the amount exceeds a ount threshold; 

generating a statistical value from the values o tput from the computer-generated 

model in response to determining that the amount exceed the count threshold; 

sending the statistical value to the RF generator to adj st the RF signal produced by 

the RF generator. 

8. The method of clause 7, wherein the adjusted RF signal is provi 	• to the plasma 

chamber via an RF cable, the impedance matching circuit, and an RF trans 'ssion line, 

wherein the RF cable couples the RF generator to the impedance matching circ k 1, wherein 

the RF transmission line couples the impedance matching circuit to the plasma cha I ber. 

57 



The method of clause 7, wherein the variable includes power, or frequency, or a 

volt. . e magnitude, or a current magnitude, or a phase between a complex voltage and a 

comple current, or a complex current, or a complex voltage, or a combination thereof. 

10. The me kg od of clause 7, wherein the impedance matching circuit matches an 

impedance of a loa= with that of a source, wherein the source includes the RF generator and 

an RF cable coupling 	e RF generator to the impedance matching circuit, wherein the load 

includes the plasma cham ►  r and an RF transmission line, the RF transmission line coupling 

the plasma chamber to the im . dance matching circuit. 

11. The method of clause 7, whe • 'n the plasma chamber includes a chuck and an upper 

electrode facing the chuck. 

12. The method of clause 7, wherein the van ble includes a complex voltage and current 

at a point within the plasma system. 

13. The method of clause 7, wherein the amount includ 	a number of values, wherein the 

statistical value includes a moving interquartile range of the va es, or an interquartile range 

of the values, or a maximum of the values, or a minimum of the va es, or a mean of the 

values, or a median of the values, or a variance of the values, or a star. : d deviation of the 

values, or a moving mean of the values, or a moving median of the values, .r a moving 

variance of the values, or a moving standard deviation of the values, or a mo . • of the values, 

or a moving mode of the values, or a combination thereof. 
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4. 	The method of clause 7, further comprising decimating the data received after 

	

gen 	ting the statistical value. 

15. Th = method of clause 7, wherein generating the values at the output of the computer- 

generated mo • I comprises propagating the received data thru components of the computer-

generated model. 

16. A method comp 	ing: 

receiving data assoc : ted with a variable from a radio frequency (RF) generator, the 

RF generator for generating an ' 	signal to be supplied via an impedance matching circuit to 

a plasma chamber, the variable as ,ciated with an RF system, the RF system including the 

RF generator, impedance matching ci uit, and the plasma chamber; 

generating values at an output of computer-generated model based on the received 

data; 

counting an amount of the values output I • m of the computer-generated model; 

determining whether the amount exceeds a • reshold; 

generating a statistical value from the values ou ,•ut from the computer-generated 

model in response to determining that the amount exceeds 	e threshold; 

determining whether the statistical value is outside a p -determined range; 

adjusting the statistical value to be within the pre-determi 	d range in response to 

determining that the statistical value is outside the pre-determined 	e; and 

sending the adjusted statistical value to the RF generator to contr I the RF generator 

to adjust the RF signal produced by the RF generator. 
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The method of clause 16, wherein the adjusted RF signal is provided to the plasma 

ber via an RF cable, the impedance matching circuit, and an RF transmission line, 

wherein 	e RF cable couples the RF generator to the impedance matching circuit, wherein 

the RF tmn 	ission line couples the impedance matching circuit to the plasma chamber. 

18. The meth°,  of clause 16, wherein the variable includes power, or frequency, or a 

voltage magnitude, or . current magnitude, or a phase between a complex voltage and a 

complex current, or a co 	•lex current, or a complex voltage, or a combination thereof. 

19. The method of clause 1., wherein the impedance matching circuit matches an 

impedance of a load with that of a s• urce, wherein the source includes the RF generator and 

an RF cable coupling the RF generator 	the impedance matching circuit, wherein the load 

includes the plasma chamber and an RF 	.ki smission line, the RF transmission line coupling 

the plasma chamber to the impedance matchin circuit. 

20. The method of clause 16, wherein the plasma 	amber includes a chuck and an upper 

electrode facing the chuck. 

21. The method of clause 16, wherein the variable includes 	complex voltage and current 

at a point within the plasma system. 

22. A method comprising: 

receiving data associated with a variable from a radio frequency (RF) 	nerator, the 

RF generator for generating an RF signal to be supplied via an impedance matchi ,._ circuit to 
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plasma chamber, the variable associated with an RF system, the RF system including the 

RF !enerator, impedance matching circuit, and the plasma chamber; 

enerating values at an output of a computer-generated model based on the received 

data; 

count' 	an amount of the values output from the computer-generated model; 

determini 	whether the amount exceeds a count threshold; 

generating a s .tistical value from the values output from of the computer-generated 

model in response to det 	ining that the amount exceeds the count threshold; 

determining whether 	e statistical value is outside a pre-determined extent; 

generating an indication , f a fault in response to determining that the statistical value 

is outside the pre-determined exten , and 

sending the fault indication to 	RF generator. 

23. The method of clause 22, further comp sing: 

determining whether the statistical value is 	ithin a pre-determined range; 

adjusting the statistical value to be within the 	-determined range in response to 

determining that the statistical value is outside the pre-de rmined range; and 

sending the adjusted statistical value to the RF genera • r to control the RF generator 

to generate an adjusted RF signal to provide to the plasma cham . r via the impedance 

matching circuit. 

24. The method of clause 22, wherein the adjusted RF signal is provide. to the plasma 

chamber via an RF cable, the impedance matching circuit, and an RF transmiss • n line, 

wherein the RF cable couples the RF generator to the impedance matching circuit, 	herein 

the RF transmission line couples the impedance matching circuit to the plasma chamb . 
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2 	The method of clause 22, wherein the variable includes power, or frequency, or real 

porti . . of load impedance, and or imaginary portion of the load impedance, or a voltage 

magnitu. 	or a current magnitude, or a phase between a complex voltage and a complex 

current, or w 	r bias, or ion energy, or plasma potential, or a complex current, or a complex 

voltage, or load , pedance, or a combination thereof. 

26. 	The method of c use 22, wherein the variable includes a complex voltage and current 

at a point within the plasma ystem. 
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