CHAPTER 4
DESIGNED SYSTEM AND PERFORMANCE

In this work, the design of components of the RF-PECVD system is
important to the performance of the system. The components designed are reactor
chamber, gate vale and matching cage. Detailed description of the RF-PECVD system

components and the performance of the systém age given in this chapter.

(A) (B)

Figure 4.1: Showing the Left (A) and Right (B) view of the chamber, gate valve

and matching cage
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4.1 System construction

The first component of designed system is the reactor chamber. It is
designed for thin film coating by RF-PECVD technique and plasma diagnostic. Stainless
steel is the main material is used to construct the reactor chamber. Details drawing of

the reactor chamber components are demonstrated in Appendix A. Photograph of the

reactor chamber is shown in Figure 4.2, i f //
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Tm;q reactor chamber Ts"m“acle c%‘”f stainleéss steel in Cylindrical shape with

in intema) diameleqr300. g [taA! and. 4 mifithick wall it ha“Six NW 40 ports
and two" NW 25 ports. One of ihé*J(WEQS ébn at tﬁL EBL is' used” fo i'éemnect to the

pressure gauge and another to the gas supply outlet. The reactor chamber has an
opening at the top, where a quartz plate is placed to cover the opening. O-rings are

used as vacuum seals. Diagram of the reactor chamber is shown in Figure 4.3.
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The reactor chamber connects to vacuum pumping system through an
ISO 63 port. The vacuum chamber is evacuated by Edwards EXT 70 turbomolecular
pump backed by a two stage RV 12 rotary vane pump (see appendix B). The base
pressure of the system is in the order of 10° torr. Edwards active pirani gauge and

Edwards active inverted magnetron gauge are used for monitoring the pressure of the

chamber. \ ’ , /

In this work, i ary t control the pressure of RF-
PECVD system to the desire value  For res dre-control, gas is introduced into the
reactor chamber via gas fged Co ' e féa»v\h sactor chamber of RF-PECVD

ate valve as shown in Figure
4.4. Pressure can easily bgfadj f ite’ _ e desire \ alue by gate valve, which
acts like a door, by controllé /s ,'r tating revolving axis. It has three
ports, one at the side of valve g@ match o h 8 port of reactor chamber.

Stainless steel is the materi: 0.4 Cons gate valve. Components of

Later, Matct ’ signe g hetwork is used to adjust

Brwith the ¢ : vl

impedance of RF generato

re of matching cage is

shown in Figure 5.7. It susts of a stainless cavity and aﬁmlummum box as shown in

Figure 4.5 and 4. ﬁeﬁ él ﬁjﬁ“ﬁf matc %etwork are described in chapter 5.
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Figure 4.5: A stainless cavity
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4.2 System Evacuation p?cedule
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the pumping system, a two stage rotary pump is switched on and then gate valve are
oo M PRSI F AR D Ty Do o 10 o
Next, turaomolecular pump is switched on, it backed by a rotary pump. .The pressure of
the reactor chamber was reducedto about 7.0x10° tdrr to clean the reactor chamber
and for purity of thin-film. According to the calculation, the system should be able to
reduce the pressure to the ultimate pressure of 6.25x10° torr [16,17] (Details of the
calculation is described in Appendix C). Test result show that the acquired ultimate

pressure in the order of 10° torr is reached after 15 minute of pumping. After that, gas is
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introduced in to the reactor chamber and adjust the pressure to desire value. The

reactor chamber and gate valve were leakage tested before film fabrication. The test

results are shown below.

4.3 Vacuum results
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Leak rate of gate valve when pumps are closed is shown in Figure 4.8.
The gate valve is evacuated by a turbomoleccular pump backed by a two stage rotary

pump.
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Presure versus Time
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