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Fig. 2B
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)'— 510

Define a plate of electrically conductive material to have an outer perimeter defined to
substantially match an outer perimeter of a part.

¢ g2

Identify the location of each embedded conductive material within the part.

l ; 514

Project the identified location of each embedded conductive material within the part upon the
plate with the outer perimeters of the part and the plate substantially aligned.

l )" 516

" Remove portions of the plate at the locations corresponding to the embedded conductive
material locations as projected on the plate from the part.

Fig. 5B
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Start

)‘ 801

Disconnect RF rod from the conductor plate and from any other electrical connection within
the electrical components housing.

l )" 903

Connect capacitance meter between RF rod and the upper electrode.

l )" 905

Measure and record capacitance between RF rod and grounded upper electrode for a
number of vertical separation distances between upper electrode and hot electrode.

)" 907

Generate capacitance calibration curve for chamber by plotting capacitance versus vertical
separation distance between upper electrade and hot electrode using data measured in
operation 505,

Fig. 9
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)‘ 1001

Place part to be measured on hot elecfrode within chamber, and lower upper electrode to
rest on top of part.

l j‘ 1003

Operate RF signal generator to transmit RF power to hot electrode.

v )‘ 1005

Adjust variable capacitor to achieve resonance frequency.

v )" 1007

Turn off RF signal generator and remove part from chamber.

l )’_ 1009

Operate RF signal generator to transmit RF power to hot electrode with part absent, while
maintaining variable capacitor at setting determined in operation 1005.

l )_.1011

Lower upper electrode until resonance frequency determined in operation 1005 is achieved
with part absent.

l 1018

Determine total capacitance (Ciota wihau_pan) at the resonance frequency based on resonant
upper electrode separation from hot electrode.

l )" 1015

Simulate both the capacitance (C.igvyy) between the hot electrode and the portions of the
upper electrode outside of the contact region between the part and the upper electrode 105,
and the capacitance (Cyppvry) between the RF rod and the chamber bottom.

1017

Calculate the capacitance of the part (Cpan) 8s being equal to the total capacitance
(Crotat withour_pant} determined in operation 1013 minus the capacitances (Caigyy)) and (Cszpyyy)
simulated in operation 1015.

=» Fig. 10
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( Start )

v )’_ 1101

Simulate and record the capacitance of the part (Cpaq) for @ number of assumed part
dielectric constant (Kpaq) values.

l )’_1103

Generate a capacitance versus dielectric constant curve for the part based on the simulated
data from operation 1101.

l ;‘ 1105

Use capacitance versus dielectric constant curve of operation 1103 to determine the
dielectric constant of the part (kpar) that comresponds to the capacitance of the part (Cpan).

Fig. 11




WO 2009/048317 PCT/US2008/011319

16/18
Start
5 1201
Place part to be measured on hot electrode, and lower upper electrode to rest on top of part.
+ 5 1203
Operate RF signal generator to transmit RF power {o hot electrode.
+ 5~ 1205
Adjust variable capacitor to achieve resonance frequency.
5~ 1207

Control RF signal generator to sweep frequency of RF power over range bounding resonance
frequency achieved in operation 1205, while measuring and recording the gain of the apparatus ata
number of frequencies within frequency sweep range.

5= 1209

Fit mathematical mode! of the gain of the apparatus to gain versus frequency data measused in
operation 1207, to obtain a value for the total capacitance of the apparatus with the part therein
{Ciotar_witn_pan) @nd a value for the total resistance of the apparatus with the part therein (Rical_with_part)-

+ 121
Turn off the RF signal generator and removing the part from the chamber.
+ § 1213

Operate the RF signal generator to transmit RF power to hot electrode with the part absent, while
maintaining the variable capacitor at the selting determined in operation 1205.

! 5~ 1215

Lower the upper electrode unti the resonance frequency determined in operation 1205 is achieved
with the part absent.

v 1217

Control the RF signal generator to sweep the frequency of the RF power over a range bounding the
resonance frequency achieved in operation 1215, while measuring and recording gain of the
apparatus at a number of frequencies within frequency sweep range.

Y ‘ 1219

Fit mathematical model of the gain of the apparatus to the gain versus frequency data measured in
operation 1217, to obtain a value for the total capacitance of the apparatus with the part absent
{Cuotar_witout_pan), @nd a value for the total resistance of the apparatus with the part absent
(Rotat_without_part}-

Y _ 5~ 1221

Calculate resistance of the part (Rpan) based on the total resistance of the apparatus with the part
therein (Ruta_win_pat), @s determined in operation 1209, and the total resistance of the apparatus with
the part absent {Riota_winow_pan), 85 determined in operation 1219.

y s 1223

Calculate loss tangent of the part based on the resistance of the part {R..4), the capacitance of the
part {Cgan), and the resonance frequency corresponding to operations 1205 and 1215.

Fig. 12
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