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A Study on Various Parameters of the PE-CVD Chamber
with Wafer Guide Ring
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**School of Electrical, Electronics and Communication Engineering
Korea University of Technology and Education

ABSTRACT

Plasma Enhanced Chemical Vapor Deposition (PE-CVD) is a widely used technology in semiconductor manufac-
turing for thin film deposition. The implementation of wafer guide rings in PE-CVD processes is crucial for
enhancing efficiency and product quality by ensuring uniform deposition around wafer edges and reducing particle
generation. On the other hand, to prevent overall temperature non-uniformity and degradation of thin film quality
within the chamber, it is essential to consider various parameters comprehensively. In this study, after applying the
wafer guide rings, temperature variations and fluid flow changes were simulated. Additionally, by simulating the
temperature and flow changes when applied to the PE-CVD chamber, this paper discusses the importance of
optimizing variables within the entire chamber.
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Fig. 1. A PE-CVD System used in the Semiconductor
Industry [Source: Wonik IPS].
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Fig. 2. Schematic view of PE-CVD Chamber with 2 Stages
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(a) 3D Model Structure of the Stage
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(b) 3D Model Structure of the Stage 3 with
the Wafer Guide Ring

Fig. 3. 3D Model Structures for Simulation.
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Table 1. Flow Properties for Simulation

Gas A fEEsceM) AR
Ar 39.948 5000(per stage)  1.4861E-04
Table 2. Temperature Properties for Simulation
Thermal
Density Cp .. .
Part k Conductivity ~ Emissivity
(kgm)  (kgC) e
Chamber,
Showerhead, 2699 900 210 0.35
Toplid
Wafer Guide
Ring 3960 1170 13 0.9
Wafer 2320 883 37.7 0.68
Inner Gas 1 1000 0.01~0.05 -
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(a) Wafer Temperature Distribution

 Temperature (°C)

(b) Wafer Temperature Distribution with the Wafer Guide Ring

Fig. 4. Comparison of Temperature Distribution According
to Wafer Guide Ring.
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Fig. 5. Contour Plot of Flow Simulation with/without the
Wafer Guide Ring.

32 glolH Jo|= Yol mE fswst
PECVD #H| thiie] glols o= @& 285 A
4§ Foll 45 W} AR o] HS SHAT. Fig 5
o 7o) 2ulo] oA §5 Aol At ofnl]
solzch e Re} oye] S= AolF AZtutst
of WoiF-n], 0~ 5 miwco] 452 WeloA9] £29le Lhet
ok Wieh olRe S= AolE HmPS ), ool
A 2}k SEg ekl

3, H) 59 el Fig A Rolol o]
5 Fol= e A485AL ul, gl Fuo| gJelo]
oF 145% A5 A stk el stol= o 4
& 3 2] vnlo] gobwA vhwol W] Yolgi,
a2 Qlste] o] oldl AoE WAHTE Fig 6b)=
glolw] 7lo|= wof w2 ofe] wish oS Lhehick

| I i
[without Wafer Guide Ring]
[with Wafer Guide Ring]

(a) Contour Plot of Pressure Distribution

e &

31.4mm

18.5mm

0035 \Wafer Guide ring

0.030

o
=
S
o

Pressure

0.020

0.015
0.010

[ 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Wafer(mm)

(b) Graph of Pressure Distribution

Fig. 6. Comparison of Pressure Distribution According to
Wafer Guide Ring.
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(a) A Sectional View of Chamber

(b) A Sectional View of Chamber with the Wafer Guide Ring

Fig. 7. Comparison of Temperature and Structure with/
without the Wafer Guide Ring.
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