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Abstract — lon energy is one of the crucial property in thin film deposition by internal ICP assisted
I-PVD. As ion energy is determined by the difference between the plasma potential and the substrate
bias potential, ICP excitation frequency was tested with medium frequency of 4 MHz and two types of
tuning circuits, alternate and floating L.C network with a biasing resistor, were tested. The results
showed that plasma potential was less than 5 V in a range of Ar pressures, SmTorr to 30 mTorr, at 4
MHz RF 600 W and 60 V of maximum RF antenna voltage was maintained either at RF input or output
terminal. By proper control of RLC circuit installed after RF antenna, 50V of RF induced voltage on RF
antenna was obtained at S00W input power. The total impedance of RF antenna and plasma was around
10 Q, and minimum RF voltage was obtained with a condition of lowest reactance at most 0.05 Q.
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Fig. 1. (a) Experimental system. 4 or 13.56 MHz rf
generator is used for ICP generation with 3 different types
of matching network (standard, alternate, floating). (b)
Voltage and current spectra show pure 4 MHz output is
obtained with less than 60 dB harmonic output level.
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Fig. 2. Plasma Potential measured at different ICP powers with fixed Ag sputtering power under different Ar gas pressures (5,
10, 20, 30 mTorr) and bias resistance (a) 0 €, (b) 4.1 kQ, (c) 8.2 k€, (d) = Q).
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Table 1. Impedance characteristics and induced rf voltage
at RF antenna show much reduced voltage of RF antenna
by modified matching network with bias resistor (500 W)

P. |Z] Load Voltage Current cos P,
(mTorr) () Impedance (Q) (V..) (.) ¢ (W)
300 999 6.17+j7.86 843 855 0.617 445

300 838 8.3840.36 60.0 7.11 0.999 426.2
20 835 8.35+/0.03 60.0 7.13 0.999 427.8
10 7.74 7.73+j0.46 57.5 7.42 0.999 425
5 851 848+0.77 60.8 7.16  0.999 433
w12

these two conditions are equivalent in reflected
power level at RF generator.But the 2™ one was
obtained by moving the output impedance to lower
capacitance point.
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