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In-situ diagnostics during nano-particle generation in process plasmas
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Under certain process conditions the formation of nano- and microparticles (dust) can

be observed in reactive process plasmas used in etching, deposition, or modification of

solid surfaces [1]. In order to investigate the involved mechanisms for the generation of

nano-particles and their incorporation into thin nano-composite films as well as for the

modification of powder particles often organic precursors (C

2

H

2

, HMDSO etc.) are used

as additional species in the process plasma. In general, it is not possible to measure

the converted quantity of these precursors directly.

In the present experiments the time-dependent formation of dust particles in a

capacitively coupled asymmetric rf-discharge containing argon and acetylene or

HMDSO, respectively, has been studied. The particle formation observed by laser light

scattering or transmission, respectively, is related to changes in the original precursor

concentration, the total gas pressure and the bias-voltage. The precursor concentration

has been measured by a special quantum cascade laser absorption spectroscopy

technique (QCLAS) [2] to investigate characteristic absorption lines. Furthermore, the

behavior of the electron density in the plasma was monitored by self-excited electron

resonance spectroscopy (SEERS) [3].

Under specific discharge conditions oscillations in particle growth occur. The period of

the oscillations strongly depends on the precursor concentration before ignition of the

discharge. Three characteristic regimes in particle formation could be observed:

periodic, periodic-continuous and continuous [4].

The combination of the various in-situ diagnostics allows for a correlation between

plasma parameters and particle generation and, finally, for a qualitative understanding

of related plasma-chemical processes.
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