SCHEDULING ALGORITHM FOR LOT MOVEMENT
IN SEMICONDUCTOR WAFER FABRICATION

A Thesis submitted to the Graduate School in partial
fulfillment of the requirements for the degree
Master of Science (Intelligent Systems)
Universiti Utara Malaysia

By

Norzieyuswati Binti Md Zenal (87062)



KOLEJ SASTERA DAN SAINS
(College of Arts and Sciences)
Universiti Utara Malaysia

PERAKUAN KERJA KERTAS PROJEK
(Certificate of Project Paper)

Saya, yang bertandatangan, memperakukan bahawa
(I, the undersigned, certify that)

NORZIEYUSWATI MD. ZENAL

calon untuk [jazah ‘
(candidate for the degree of ) MSc. (Intelligent System]

telah mengemukakan kertas projek yang bertajuk
(has presented his/ her project paper of the following title)

SCHEDULING ALGORITHM FOR LOT MOVEMENT
IN SEMICONDUCTOR WAFER FABRICATION

seperti yang tercatat di muka surat tajuk dan kulit kertas projek
{as it appears on the title page and front cover of project paper)

bahawa kertas projek tersebut boleh diterima dari segi bentuk serta kandungan
dan meliputi bidang ilmu dengan memuaskan.

(that the project paper acceptable in form and content, and that a satisfactory
knowledge of the field is covered by the project paper).

Nama Penyelia Utama
(Name of Main Supervisor). PROF. DR. KU RUHANA KU MAHAMUD

Tandatangan W/

(Signature)

Tarikh .
Date) - . 22 Mm”j 2408




PERMISSION TO USE

In presenting this thesis in partial fulfillment of the requirements for a postgraduate
degree from University Utara Malaysia, I agree that the University Library may make it
freely available for inspection. I further agree that permission for copying of this thesis in
any manner, in whole or in part, for scholarly purposes may be granted by my supervisor
in his absence, by the Dean of the Faculty of Information Technology. It is understood
that any copying or publication or use of this thesis or parts thereof for financial gain
should not be allowed without my written permission. It is also understood that due
recognition shall be given to me and to University Utara Malaysia for any scholarly use

which may be made of any material from my thesis.

Requests for permission to copy or to make other use of materials in this thesis, in whole

or in part, should be addressed to

Dean of Faculty of Information Technology
Universiti Utara Malaysia
06010 UUM Sintok
Kedah Darul Aman

i



ABSTRACT

Dynamic scheduling for semiconductor wafer FAB is necessary in a complex
semiconductor manufacturing environment. An effective material handling scheduling is
important in order to avoid tool sits idle waiting for the lot delivery, which resulting in a
longer cycle time. Two primary approaches to the scheduling problem in the
semiconductor wafer fabrication industry, which are heuristic rules and Artificial
Intelligence (Al) optimization method, are discussed. Imitating the collective activities of
ant colonies, an approach to constructing pheromone-based scheduling algorithm using
Ant Colony Optimization for lot movement in semiconductor wafer fabrication process is

propose to be implemented in SilTerra Malaysia.
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CHAPTER 1

INTRODUCTION

Today’s semiconductor companies are looking forward to stay ahead of the competition
in cost and speed. Companies aim to reduce cycle time in order to meet promised
delivery dates, while maintaining the high capacity utilization required to remain
profitable. In the present semiconductor market, shortening the cycle time, raising the
throughput rate and on time delivery rate becomes more and more important for the
reason of competition. The entire above give high request for dynamic scheduling in

semiconductor wafer fabrication.

Semiconductor wafer fabrication is one of the most complex manufacturing processes.
Semiconductor wafer fabrication is complex with its unique characteristics, such as
reentrant product flows, diverse types of equipment, complex production processes,
unpredictable yield and equipment downtime. All of these factors make production
planning and scheduling complicated. Hence, effective shop floor scheduling is essential

to control the cycle time in ensuring timely deliveries (Upasani et al., 2006).

Scheduling policies attempt to get the right products done at the right time. According to
Bixby et al. (2006) all schedulers in semiconductor wafer fabrication process area share

five common objectives and data requirements. The first is to maximize urgent lot
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1./* Initialization phase */

For each pair (r,s) t(r,s):= 1o End-for

For k:=1 to m do

Let rxi be the starting city for ant k

Jrx(rxr) := {1, ..., n} - ra

/* Jx(rx) 1s the set of yet to be visited cities for
ant k in city ra */

rx:= ra /* rxis the city where ant k is located */
End-for

2. /* This is the phase in which ants build their tours. The tour of
ant k

is stored in Tourx. */

For i:=1 to n do

If i<n

Then

For k:=1 to m do

Choose the next city sx according to Eg. (3) and Eq. (1)
Jx(sx) 1= Jrx(rx) - sk

Tourx(i) :=(rx , sx)

End-for

Else

For k:=1 to m do

/* In this cycle all the ants go back to the initial city ri */
Sk 1= Tk

Tourx(i):=(rx , sx)

End-for

End-if

/* In this phase local updating occurs and pheromone is
updated using Eq. (5)*/

For k:=1 to m do

T(rx ,sx):=(1l-p)Tt({rx ,sx)+ pTo

rk := sx /* New city for ant k */
End-for

End-for

3. /* In this phase global updating occurs and pheromone is updated */
For k:=1 to m do

Compute ILx /* Lx is the length of the tour done by ant k*/
End-for

Compute ILbest

/*Update edges belonging to Livest using Eq. (4) */

For each edge (r,s)

T(rx ,sx) :={({1-0)T( rx ,sx)+ O (Lbest)-1

End-for

4. If (End condition = True)

then Print shortest of Lk

else goto Phase 2





