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Process control using spectroscopic monitoring for APCVD and

CCVD applications
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Abstract

Surface modification by plasma treatment has been widely established in

industry in the last years. Today production processes integrate

low-pressure plasma processes as well as innovative atmospheric pressure

plasma technologies (APCVD, CCVD) where the last mentioned has the

advantage of easy integration in assembly lines and low capital investment.

In industrial application processes a real-time monitoring and control is

essential to ensure steady state and high-quality production.

In this presentation the integration of spectroscopic plasma monitor systems

into APCVD as well as CCVD setups are shown to demonstrate the benefits

of this technique for nearly industrial production processes.

1. Control of precursor flow in APCVD plasma jets

Plasma jet processes operating with dried air as process gas and

Si-containing precursor can be monitored by the emissions lines of N

2

, O and

Si. Since the intensity of the Si lines increases proportional with the amount

of the precursor an active control of the precursor flow is possible.

Measurements for single and multiple plasma jets are presented.

2. Spatially resolved monitoring of flame condition in CCVD processes

For large area coating processes it is essential to ensure uniform plasma or

flame conditions across the process area. In CCVD processes with

propane-air-mixtures as a process gas the emissions lines of OH, CH, C

2

 and

H

2

O can be measured where the intensity ratio of the C

2

 / CH lines indicates

the flame condition. A multi-channel spectroscopic plasma monitor system

was integrated into a 1.2 meter wide CCVD process measuring the intensity

ratio of different species in real-time and at several flame positions and

therefore leading to an overall monitoring of the CCVD process.
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