104 MO - M=l - AARIES! =2R K6 M 1 S 200 1

a5 A3 H AlA"H S {X| Run-by-Run
Mozl A

Design of Fuzzy Logic Run—-by—-Run Controller for Rapid
Thermal Processing System

- 2
of o F 07 o7 &

(Seok-Joo ¥1 and Kwang-Bang Woo)

Abstract : A [uzzy logic Run—by-Run (RbR) conticller and an in-line wafer characteristics prediclion scheme [or the rapid
thermal processing systern have heen developed [or the study of process repealability. The fuzzy logic RbR controller provides
a [rameworls for controlling a process wlich is subject to disturbances such as shills and difls as o nommal part of ils
operation. The fuzzy logic RbR conlroller combines the advantages ol hoth [uzzy logic and (eedback comlrol. It has two
compenents’ fuzzy logic diagnostic syslem and model modification syslem. At first, a neural network morlel 15 constructed with
the 170 daia collected during the designed experiments. The wafer slale alier each run is assessed by Lhe fuzzy logic diagnostic
system with featunng step The model modificalion system updates the exisling neural nelwork process model in case of
process shift ar doft, and then select a new recipe based on the updated model using genetic algorilhm. Alter this procedure,
wafer characteristics are predicted From the in-line waler characterizlics prediclion model with principal component analysis
The fuzzy logic RbR controller has heen applied to the contrel of THamum SALICIDE process Alter completing all of the
above, it loliows Lhal: 1) the fuzzy logic RbR controller can compensale the process drift, and 2) the in- hne wafer characterisiics
prediction scheme can reduce the measuremenl cost and Lime.

Keywords : rapid thermal precess, run-by-run conirol. n-line prediction, principal componenl analysis
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Fig. 3. Schematics of FDS.
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1. If lemperature difference 1s ‘Big’ and nse lme 15 “Slow’
lhen wafer state 15 *Mallunction’.

2. |f lemperalure difference 15 ‘Blg’ and nse tme 1s ‘Normal'
lhen wafer state 15 ‘Troublesome'.

3. [|f lemperalure difference 15 ‘Small’ and rise ume 1s ‘Slow”
lhen wafer state 15 Troublesome’.

4. It lemperalure dfference 15 *Small and nse tme 15 ‘Nermal'
lhen wafer stale 15 ‘Normal'.

5. If lemperalure difference 15 ‘NearZera’ and nise bme 15 ‘Slow’
lhen wafer stale 1s ‘Normal'.

6. Il lemperalure diference 15 ‘NearZara' and rise lime 15 'Normal’
lhen waler state 1s ‘Normal’.
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Fig. 10. Fuzzy Rules for FDS.
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