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1. Introduction tiated and machine-initiated dispatching rules. Both of these

are essential for improving the system performance, espe-

The production of semiconductor wafer is classified as
one of the most complex manufacturing processes. In order
to control this complex system, we should determine appro-
priate dispatching rules under various system conditions.
Dispatching rules are classified into two classes: vehicle-ini-

cially in relation to the real-time control system. However,
there are not many studies under various situations for
semiconductor manufacturing system. Furthermore, there is
no single dispatching rule that is always appropriate for all
situations. Therefore, this study was carried out to develop
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the schedule for selecting the dispatching rule for decision
making factors in order to obtain the performance criteria
demanded by users during each production interval. The
current scheduling carried out in the semiconductor assem-
bly process follows the dispatching rule by simple FCFS
(First Come First Serve). In addition, the buffer of backlog
is based on the output for one day. Accordingly, assuming
that the keys to securing competitive production capability
are efficient inventory management and accurate scheduling,
this study applied various dispatching rules in real time to
the effects
through simulation. The simulation approach was used for

prove and results of accurate  scheduling

the presented methodology.

2. The reference situation

Baek et al. (1998) suggested a dispatching rule for each
machine using Taguchi experimental design and simulation.
The appropriate dispatching rule for each machine is de-
termined on the basis of the machine's status, and the rele-
vance is determined through repeated simulations, while the
Taguchi experimental design discovers a series of effective
weight standards. The results showed that the SAP method
reduces the average cycle time more than applying a single
decision making rule to all machines. Nakata et al. (1999)
described the work flow regulation for multiple productions
called JUSTICE/MORAL [63]. This JUSTICE/MORAL
method dynamically searches bottleneck equipment and dis-
tributes tasks at the right time. This method first finds can-
didate bottleneck equipment and determines appropriate dis-
tribution when the combination of production changes.
Moreover, before each equipment, it calculates appropriate
WIP quantity in real time. This method matches the bottle-
neck conditions for all equipment in the line, and controls
the progressing speed of all lots. The results of this experi-
ment showed that compared to FCFS, the cycle time de-
creased by 13% on average, and the output increased by
about 10%. Lin et al.(2001) studied the effects of the dis-
patching rule means and policies for wafer production us-
ing simulation. This simulation medel includes the auto-
mated double loop interbay in the wafer production. The
simulation results showed that the dispatching rule influ-
enced equally to the usage rate of transportation equipment,
material processing volume, queuing time, and average
transportation time. The shortest distance with the nearest

transportation equipment and the combination of FCFS sur-
passed other rules. However, the study of Lin et al (2001)
considered only the dispatching rule of transportation sys-
tem without any regard to the dispatching rule of
machines. Most schedule researches including the old ones
are related to the dispatching rule based on machines only.
However, there is few researches focused on the combina-
tion of the two under various situations. Furthermore, the
scheduling carried out in the current semiconductor assem-
bly process follows the dispatching rule by simple FCFS.
Therefore, this study tries to prove the effects and results
of accurate scheduling through simulation by applying vari-

ous dispatching rules in real time

3. System analysis for present
3.1 Present system conditions

M Company manufactures the semiconductors for the
modular production system with assembly process module

lines.

<Table 1> Number of equipment in the Module

process |Process Neme Eq;i::::nt gql;'.’“' °tt utilé;g;ion
Wafer
10 ATM 8100 5 0.92
Mount
20 | Die Saw CFD 640 5 0.93
- Die LM 400 S 0.90
Attaching ESEC-2006 5 0,93
Wire
ol [ UTC 250 44 0.96
50 Mold UPS 80N 12 0.94
Dieing
_ CO2 MABRK 2 0.96
80 | Marking 1 opp MARK 2 1.00
= | curer BLUE-M POM7 2 0.99
reing ASC 336 Z 0.08
o0 | Triracn; AUTO DIE 2 0.94
nMmIng Mo CH-PAESS ) 0,95
%0 | Plating |SP TECH MACH. 4 0,98
100 | Foremi FORM SING, 4 0.93
orming MECH-DIE 2 095
110 | Inspection
o T Poowing EVI L/A 4 0.98

The number of equipment and the rate of operation for
each module are shown in table 1, and other information
on the basic assembly process is shown in table 2, table 3
and table 4.
formation for simulating the assembly process modules of

The following tables are used as basic in-

M Company.
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The assumptions of simulation based on the actual data
of M Company are: (1) For assembly process, considering
the characteristics of semiconductor processes, the wafers
are regarded as raw materials and deployed to the process
according to sales orders without any loss of the raw ma-
terials, (2) Although the WIPs (work in process) are gen-
erated by delayed work and equipment faults during the
process, it is assumed that there is no actual WIP with the
deployment of many identical work machines, (3) The raw
material stocks are refilled progressively or temporarily,
daily or weekly as shown in table 3, and (4) The line set-
up times between products are as shown in table 4.

<Table 2> Average setup time and processing time

N Process Setup time{Min) Processing time(Mir)
um Name 16N/ B4 [ 128M | 256M 1160 [64M | 1280 | 2561
10 |Wafer Mount| 6 6 5 10 66 | 65 66 112
2 Die Saw 10| 6 [$] 10 66 | 60 60 120
30 |Die Attaching| 20| 20| 20 25 |[|264 1212 192 200
40 |Wire Bonding || 30 30| 30 30 260|240 192 168
50 Mold Dieing || 15| 15| 15 15 }210|160| 160 160
680 Marking, 10] 10| 10 10 (156|144 144 144
70 Cureing 5 5 5 5 300|300 300 300
80 Trimming 15| 15| 15 15 J120[100] 80 80
0D Plating 10| 10| 10 10 [[198[188 | 188 188
100 Forming 251251 25 25 [[222{100| 100 100
110 Inspection
=5 Packing s| 5| 5 s les| 20| 30 30

<Table 3> Inventory record

Inventeory refill application
Wafer requirement lot 150 roll ¢/ 1 week
UV-Tape 50 roll 150 roll / 1 week
Die Attacher 500,000 ea 750,000 ea / 1 day
Diamond Wheel 2 ea 50 ea / 1 week
Capillary 100 ea 10 ea/ 1 week
Gold Wire 10 roll 20 roll /1 week

<Table 4> The line setup times

setup

] 16 M 64 M 128 M 256 M
tirne -
16 M 6] 40 80 100

54 M 40 0] 50 90
128 M 80 50 ] 60

256 M 100 =8 &0 8]
LOT
SIZE 5000 EA 2500 EA 2,500 EA 2500 EA

Under the above assumptions, as the biggest character-
istic of the assembly process before starting the simulation,
the equipment deployed in modules #1 and #2 cannot be
exchanged, but follows the Work Pair rule by which they

e
e
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can work only with the specified machines. The curing
process of module #7 has a fixed time (5 hours at 175 )
with the work standard of 10 lots for one time perform-
ance regardless of the product. Furthermore, the current
scheduling problem of M Company is that with FCES for
sales profits they work in the order prescribed by the sales
department, and allow a backlog of 1 day for scheduling.

3.2 Performance indices for simulation

The performance indices that provide the basis for select-
ing one scheduling has important meaning from the manag-
er's viewpoint. In order to achieve the overall goals of
your organization, you have to" establish a scheduling that
can fulfill the performance indices from the management
viewpoint. The following are the indices used for this
study:

@ Total production time

The maximum completion time, which is also called
make span. For example, in the case of flow production,
when a lot consists of n tasks, the time when the nth task
finishes is the total production time. A shorter total pro-
duction time is better.

@ Average tardiness
The average delay time of the delayed processes. The
shorter the better.

@ The number of tardy jobs
The number of tasks that did not observe the due date.
The fewer the better.

@ Total setup time
The total setup time required for a task. The shorter the
better.

® utilization rate

The rate of time used for actual work out of the oper-
ation time for one machine. When we expand this to the
entire machines, it becomes the average machine utilization.
The higher this index is, the better it is. In this study, we
analyzed the utilization of ATMS100 in the process #10,
DFD-640 in the process #20, and BLUEMP7 & ASC336F
in the Curing process, which are the most problematic of
the studied processes.
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{Table 5> Production order for FCFS

This order is the FCFS
production types of M Company according to the simu-

order for simulation. The current

order_number quantity due_date . . )
TFD16-01-01 100000 2003/11/30 00:00:00 latlon results are ShOW[l m ﬁgure 1, ﬁgure 2, and ﬁgure 3.
TFD256-04-02 20000 2003/12/15 00:00:00 In addition, the statistical analysis of the simulation results
TFD128-03-03 80000 2003/11/20 00:00:00 h 1 table 6 and table 7

TFD128-03-04 £0000 2003/12/10 000000 are shown 1 ¢ 6 and fable /.

TFD16-01-05 15000 2003/11/15 00:00:00

TFDZ56-04-06 250000 2003/12/30 00:00:00 T

TFDB4-02-07 10000 2003/11/15 00:00:00 - R

TFD64-02-08 40000 2003/11/20 00:00:00

TFD16-01-09 20000 2003/12/05 00:00:00 el b
TFD64-02-10 70000 2003/12/15 00:00:00 A LA e e
TFD128-03-11 50000 2003/11/20 00:00:00 o - N
TFDZ56-04-12 §0000 2003/11/15 00:00:00 o I i
TFDI16-01-13 100000 2003/12/15 00:00:00 : SE
TFD125-03-14 200000 2003/12/20 00:00:00 oo i A froray
TFDB4-02-15 120000 2003/11/30 00:00:00 == ?“fjﬁ‘?”f“’i“”ﬁ“i o T L i g AR B

ﬁ ﬁ:ziﬁmsﬁo;sﬁa:ﬁmﬁn#ﬁmsm.; SsolPoase aeh o sl . g
e ﬁmsﬁr‘onﬁmﬁmsﬁmﬁmﬁmﬁm—: *Fromssiro zssﬁg_ﬁsﬁozssﬁomﬁaﬁmnm
. ) Lo Esecms FosrorsEords: oot oo odroR oA Rr DTt 127015
<Table 6> Simulation statistics result R x%mﬁm,ﬁmmmﬁmm EEFEEE T T
ERECTEGT E%‘ e mane FD?%ﬁ%Bsﬁn:S&ﬁBnbﬁn1ssRF‘D?ﬁsEms&urumu
ESECINX g.: Froasfebasi E .:——-"T-_-_ )E i .‘E' , mp ﬁDliﬁ
; Uumms %dﬁ)mfﬁbu%szﬁmﬁﬁn GG ', :u et oD febrasiror
performance index FCFS EDD SPT o T R s T
Total production time 2347 days | 1817days | 128ldays
Total sstup time 256 27howrs | 31635howrs | 289 10hours <Figure 1> Simulation result for FCFS
The number of tardy jobs 9 unit 6 unit 3 unit RN 457 DR STl G Wi YA o vt
‘m?mjmﬁnzwﬁmue. * ot .t =t T '
ATME100:53 B
Average tardiness 1577 days | 823 days | 777 days

<Table 7> Equipment utilization

————
ATHE0055
[ emem——»
AT 0056

| m——
EF6I007 060111 £2018

Process equipment uilization(%) %{%: = .
FCFS | EDD | SPT Sern anﬁozﬁgﬁn&#oanzﬁnzst— ﬁmﬁm%mﬁms%mﬁoﬁoﬁmnmﬂ
ATMBIO0-0L | 1984 |10.80 | 1065 | [Em B e it it
ATMEI00-02 | 1925 [1078 1004] B B o e s
10 process |AIMB100-03] 8201 [82.06|8182 | === P i T . R s e
ATMBI00-04 | 100.00 [100.00{100.00 CF%%Z%%@ rﬁ@ﬁﬁ% %
ATMBI00-05 | 100.00 [100.00{100.00
ATMELN0-06 | 100.00 |100.00|100.00 <Figure 2> Simulation result for EDD
DFD-640-0 | 205 [20.61 | 20.37
DFD-640-0 | 1940 [19.45 | 1821 R T
% process | DED-040-0 | 8055 [80.58 [80.34 | =
DFD-640-0 | 89.06 [89.06 |80.08 | |mwwm Tidueon’
DFD-640-0 | 100.00 [100.00]100.00 S
DFD-640-0 | 100.00 [100.00]100.00
ASC336F—01 | 87.23 |83.5 | 8810 | |meer aaes
Cureing | ASC336F-02 | 87.91 [88.72 | 88.07 f o]
crocess | BLUEMP-OL | 5500 | 73.87 |9008 | [oor fbasbod bubonbiamams —— s
BLUEMP-02 | 5854 |68.92 | 7956 Zse:s: %;:‘?T:Z%Eﬁﬁmﬁgﬁ‘mgﬁﬁ:mssmnsuozn Fw‘oﬁnﬁaﬁnﬁnz‘%um%oﬁ'oﬁm?nﬁmmm.

The production order for one day according to the deci-
sion making of the Sales Department based on the basic
process information in Section 3.1 is shown in table 5.

R L T T e e

ﬁomﬁmssfr_ D?iﬁﬁ?iﬁms&ﬁozsﬁn%?ﬁ&om
e i i T e — FO%% Frobdmbdroftofrolrodn

EEEC36-07 frof
ﬁ‘ FaorfForfrftbaoffoodicmeornrmz o P == T

ununm F%wm«dﬁjmﬁﬁ%ﬂmﬁ
Pyl e e e T e [Eoto o m s g e

<Figure 3> Simulation resuit for SPT



TEYLAAEOIMY JiF T8 ETTH A7 41

4. Design and application to Weighted
composite dispatching rule

4.1 Weighted composite dispatching rule

In Chapter 3, we have examined each dispatching rule.
According to the characteristics of M Company, they can-
not flexibly cope with irregular customer orders and fre-
quent process changes with only one dispatching rule.
However, under the present circumstances, because con-
sistent process tasks are allocated with the weight given to
profits, there is the problem of generating orders in the de-
scending order of profits with the backlog of 1 day. This
study used the weight of EDD (earliest due date) by con-
sidering the Penalty and Price for due date, and calculated
the weight of SPT (shortest process time) by reflecting the
process run time to study on the composite dispatching
rule. The development of the composite dispatching rule is
carried out in the matrix development, and a new Order
Rank is determined which allocates tasks first from the or-
der with the smallest sum of allocation priority weights.
Then the improved work simulation will be shown for the
determined values.

4.2 Matrix deployment of Weighted composite
dispatching rule

The allocation sequence obtained with the conditions set
forth in Chapter 3 is shown in table 8. The matrix oper-
ation is carried out by calculating the weights obtained
from Figured. with the order allocation sequence obtained
from this table.

<Table 8> Dispatching order

Dispatching, . .
e Dispatching order
FCFS 1-2-3-4-5-6-7-8-9-10-11-12-13-14-15
EDD 5-12-7-3-11-8-1-15-9-4-13-2-10-14-6
SPT 5-7-9-2-8-11-4-12-1-13-10-3-15-14-6

However, Figure4. is the preference of M Company itself
analyzed from the past data, and it was adapted by apply-

ing the subjective preference of AHP (Analytic Hierarchy
Process) presented by T. L. Satty. The EDD preference cri-
teria were determined by comparing the delivery penalty
and the unit delivery cost. For SPT preference, a lower
value was given to the smaller average run time in pro-
duction, because the smaller the run time is, the fewer are
the work performance and changes as well as jig replace-
ment works, resulting in a lower level of significance. The
calculation of weights and consistency factor through AHP
was performed as shown in figure 4. As can be seen from
figure 4, the preferences 1, 3, 5, 7, and 9 resulted in the
weight values of 0.035, 0.068, 0.134, 0.260, and 0.503, and
the total of the weights is 1. We can guarantee the prefer-
ence values determined through the consistency test, and
apply the above weight values to the weighted EDD-SPT
Relationship Matrix in this study.

4 i 181X
A | e Bl IS A

X

<Figure 4> AHP Weights by Preference Degree

Under the characteristics of semiconductor business, the
EDD-SPT Relationship Matrix arose from the inseparable
relation between penalty and profits as well as between
process run time and profits. When the due date of cus-
tomer for semiconductor is delayed, the penalty in profits
is always larger than any other product. The penalty on
the room for due date directly results in profits. Therefore,
we cannot but consider the influence to price and profit in
connection with due date. In addition, a stable due date
makes it unnecessary to supplement the unessential idle re-
sources such as the critical order to meet the due date, the
run time of rushed process, and additional deployment of
work personnel. As a result, we can carry out the process
without changing the sequence of STP scheduling based on
the process run time. We tried to obtain a new weighted
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composite dispatching rule by taking into consideration the
general advantages of the EDD and SPT rule as well as
the profits and reduction of operation run time which are
the goals of the present company. We limited the applica-
tion of preference weights to the order priority of EDD
and SPT. The mathematical expression of the weighted
composite dispatching rule (4.1) and definitions of symbols
are given below.

RanH min{Rank(Z w; - p/ 0¥ RankZw;+ dsf 0%}
(4.1)
where

w; , weght of SPT by considering the run time
W ; ; weight of EDD by considering the penalfy and price
P ; priorty of Processmg time by considering the SPT
d; ; pricrity of due date by considering the EDD

O ; Total Number of order

The matrix developed according to the expression (4.1)
is shown in figure 5. Each expression was worked out af-
ter considering the weights.

5108 35 15 1 @ 05 15 63 2 65 18 1 1 %

e T B 6 2 14 Bo1 B 8 & ¢ 3 0 U S
152|002 013 %63 008 0124 0.107 000 118 0011 00% 0080 0027 0083 00%8 004
489 1020 0600 020 0060 0560 0480 0060 0516 0320 0160 0360 0120 0400 0440 0200
8113 (0404 08T 0347 Q16 0809 0893 0088 0761 0462 0231 0516 0113 05 08% 028
183 10088 0260 000 0027 0187 OJ60 003 0178 QI07 0085 010 0040 QI 0147 0087
206 (0067 0400 0060 0053 033 030 0027 0301 023 0107 0240 0080 0267 0288 013
173210378 0% 0320 0107 0747 0840 0083 G6%3 0427 0218 0400 0160 058 0587 067
0400 02T 0007 00%6 028 0213 008 0281 0.M2 0071 0160 0083 018 0165 008¢
§ 10 JO31F Q66T 0267 0069 0622 Q5% 004 0578 036 018 040 0153 04k 0488 022
031 00 Q087 007 009 0082 053 Q00 0050 0065 0075 0040 QDI 008 009 002
85 11 j032 0735 0269 00% 0684 057 0060 083 0301 0196 040 0147 0489 05% Q2
910|043 098 0373 0924 0871 07 0082 0809 0.4%8 0269 0560 0167 0622 Qg% 0311
a1 5 1005 038 0033 004 0311 0267 002 0269 0.7 008 020 0087 0222 0244 Q1
45 8 |08 05X 0203 007 043 047 006 0462 0284 0302 030 0107 036 030 0B
615 (047 1000 0400 Q1% 0933 0800 0057 0867 G533 0267 0600 0X0 08T 0713 03%
§ 7 (0% 0467 QI6T 0062 04 0513 0031 0404 0248 014 G260 088 0311 0302 016

<Figure 5> matrix of Weighted composite dispatching rule

From the result, we can see that the priorities of tasks
were changed in the weighted composite dispatching rule.
The new work order sequence can be determined by ex-
pression (4.2), and the work results are shown in table 9.

Rank [ Min{New Rank (EDD)}=<{New Rank (SPT)]
42)

<Table 9> New raking

order_number Determine| new Rnaking
TFD16-01-01 14 5
TFD256-04-02 135 13
TFD128-03-03 78 9
TFD128-03-04 6 2
TFD16-01-05 12 4
TFD256-04-06 148 14
TFD64-02-07 4 1
TFD64-02-08 130 12
TFD16-01-09 8 3
TFD64-02-10 44 8
TFD128-03-11 126 11
TFD256-04-12 15 3]
TFD16-01-13 80 10
TFD128-03-14 165 15
TFDB4-02-15 35 7

Figure 6 shows the results based on the composite
EDD-SPT(Earliest Due Date-Shortest Process Time) dis-
patching rule.

We can see that when we considered the due date, the
delayed delivery orders, average delay time, and lead time
were reduced to 3, 6.61 days, 12.20 hours respectively
compared tothe present FCFS. However, the total setup
time for the work orders meeting the due date increased
by about 32 hours to 290.85 hours, and it seems that the
efficiency of process performance is lower than FCFS. This
is summarized in table 10.

<Table 10> simulation statistics result of EDD-SPT

performance indsx result
Total production time 1220 days
Total setup time 290,85 hpurs
The number of tardy ioks 3 unit
Average tardiness 661 davs

The production times for each task are shown in table
11. Among the equipment used in each process, the uti-
lization of ATM8100 in process #10, DFD-640 in process
#20, and BLUEMP7 & ASC336F in the Curing process
can be expressed as table 12.
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4.3. Compared with the simulation results

We will compare FCFS, EDD, SPT and EDD-SPT with
the results of Chapter 3 and Section 4.1. First, comparison
of allocation priorities is given in table 13.

{Table 13> Dispatching order for simulation

]
ESECTB 08

Feifodisffouo o Rttmrma " Fo
‘ﬁ_ﬁa?] L i ey e —
N e e I s i i
T ) B A 03 L G e T Y KU = P14

ESEC3507

<Figure 6> Simulation result for EDD-SPT

<Table 11> Processing time of EDD-SPT

sequence|order_number [ quantity due_date lead_time

g TFD16-01-01 | 100000 [2003/11/30 00:00:00| 13.23

13 TED?256-04-02| 20000 |2003/12/15 00:00:00 2.31

9 TFD1268-03-03| 80000 (2003/11/20 00:00:00| 14.49

2 TF128-03-04| 60000 |2003/1210 00:00:00] 7.90

4 TED16-01-05 | 15000 |2003/11/15 00:00:00| 1.63

14 |TFD256-04-06| 250000 |2003/12/30 00:00:00| 43.23
1 TFD&4-02-07 | 10000 {2003/11/15 00:00:001 2.10
12 TFDG4-02-08 | 40000 |2003/11/20 00:00:00f 5.82

TFD16-01-09 | 20000 |200312/05 00:00:00| 254
3 TFDE4-02-10| 70000 |2003/12/15 00:00:00| 1415
11 TFD128-03-11| 20000 (2003/11/20 00:00:00 6.43
6 TFD256-04-12| 60000 |2003/11/15 00:00:00| 12.69
10 TFD16-01-13 | 100000 |2003/12/19 00:00:00} 1343
1% |TFD128-03-14| 200000 |2003/1220 00:00:00( 23.26
7 TFD64-02-15 | 120000 |2003/11/30 00:00:00} 19.76

{Table 12> Equipment utilization of EDD-SPT

mﬁm Dispatching order
FCFS 1-2-3-4-5-6-7-8-9-10-11-12-13-14-15
EDD 5-12-7-3-11-8-1-15-9-4-13-2-10-14-6
SPT 5-7-9-2-8-11-4-12-1-13-10-3-15-14-6
EDD-5PT | 5-13-8-2-4-14-1-12-3-8-11-6-10-15-7

The results of simulation by application of the prescribed
4 dispatching rules for the semiconductor process of M
Company are summarized in table 15. When we compare
the results of the performance indices for the 3 dispatching
rules mentioned in Chapter 4 with the EDD-SPT weighted
composite dispatching rule suggested in Section 4.1, we
of M
When we applied the

found that the present semiconductor process
Compaﬂy had many problems.
EDD-SPT weighted composite dispatching rule suggested in
this study, although the total setup time increased by 32.85
hours, we could reduce the total production time by 11.27
days, and the number of works that couldn't meet the due
date from 9 to 3, thus shortening the average delivery de-
lay by 9.16 days. Furthermore, we could also improve the

machine utilization for the processes by 7.27%.

<Table 14> Compared with performance Index

) : dlization(*2) performance index FCFS EDD SPT | EDD-SPT
TOCE: ui on(%e,
orocess A?M:E“m d Z; ‘2;‘ Total production time | 2347 days | 1817days | 1281days | 1220 days
ATMBL00-0 22' 9 Total setup time 2582hours | 316.35hours | 289 10hours | 29085hours
ATMS100-03 9762 The number of tardy jobs 9 unit 6 unit 3 unit 3 unit
10 process ATMSI00-04 10000 /
ATMS8100-05 100,00 Average tardiness 1577 days | 823 days | 7.77 days | 6.61 days
ATMSL00-06 100,00
24.08
22.68
20 procsss gggg 5. Conclusion and Agenda of Future
100.00 Study
100,00
86,72
Cureing process 223’17 The current scheduling carried out in the semiconductor
8’?.38 assembly process follows the dispatching rule by simple
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FCFS (First Come First Serve). In addition, the buffer of
backlog is based on the output for one day. Accordingly,
assuming that the keys to securing competitive production
capability are efficient inventory management and accurate
scheduling, this study applied various dispatching rules in
real time to prove the effects and results of accurate
scheduling through simulation. For the semiconductor proc-
ess of M Company, we compared the results of perform-
ance indices for the present FCFS dispatching rule, EDD
dispatching rule, and SPT dispatching rule with those of
the EDD-SPT weighted composite dispatching rule sug-
gested in this study. As a result, we found that the present
semiconductor process of M Company had many problems.
When we applied the EDD-SPT weighted composite dis-
patching rule, thetotal setup time increased by 32.85 hours,
but we could reduce the total production time by 11.27
days, and the number of works that couldn't meet the due
date from 9 to 3, thus shortening the average delivery de-
lay by 9.16 days. Furthermore, we could also improve the
machine utilization for the processes by 7.27%. However,
as pointed out above, the EDD-SPT weighted composite
dispatching rule is not the best for all performance indices.
Therefore, it is important to determine the optimal dis-
patching rule based on the performance indices that deci-
sion makers manage in high priority after first deciding on
a dispatching rule for maintaining the optimum status in
eachprocess. Further researches are required in this regard.
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