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Measurement and monitoring of processing plasmas

H#& ER
Masaharu SHIRATANI

MK TIACF I RETELY S — Ly y—f

JUNREE REgbe Y A 7 AEHEHEZERE HERe - %

T

Director, Center of Plasma Nano-interface Engineering, and

Director, Graduate School and Faculty of Information Science and Electrical Engineering,
Kyushu University

Doctor of Engineering

T2 XX TOCRICEVWTEBELEAL/INTA -2 —THDTVHDNBEEF /HNFOY A X - HRESHAICE
BmEBWT, Sl - EZ RV TICDOWTERRT %, 7V HIIEHAIC L W EERRRIEFMADBREX Z DRER
ICHERL E, 7O XANBRICERLIERIEBONS, 210, B0WAFEE 20X TAERBICERATSZ &
FIERTCIBE LW, —F, F/RFOHA X EHRBECEL T, BELHETCERREPHRNPERETH B, 75
AT TOEZADERESHEDEDIC, FLWEZLD L ITFEDRAREFTEIBIKDON B,

This article describes measurements and monitoring of density of radicals and size and density of nanoparticles, which
are important internal parameters in plasma processes. The radical measurements give valuable information on density of
predominant deposition precursors and their surface reaction probability. It is difficult to apply the measurement methods
to production lines. On the other hand, a simple measurement method is available for the spatial profiles of size and
density of nanoparticles. Development and applications of novel monitoring methods are needed to realize control of

plasma processes.
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Figure 1
processing equipments.
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Data as a function of external parameter (left)and data as a function of internal parameter (right), which can be used for any plasma

Table 1 Radical measurement methods.
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Figure 2 Time evolutions of spatial profiles of Si emission intensity
and Si density (a), SiH emission intensity (b)and SiHs
density between powered and GND electrodes.
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Figure 3 Time evolution of CHs density in the post-discharge for 423
and 523 K.
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Figure 4 Time evolution of surface reaction probability 8 of CHs in
the post-discharge for 423 and 523 K.
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Figure 5 Spatial distribution of volume fraction of nanoparticles in
thin films deposited by plasma CVD.
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Figure 6 Time evolution of diameter and density of nanoparticles
formed in SiH4 RF discharge plasmas.
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