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A Simulation Study on the Manufacturing Process of Semiconductor
Parts Using AHP

Te Xu * Dug Hee Moon * Chul Soon Park * Bing Lin Zhang

ABSTRACT

The semiconductor manufacturing process normally includes a great number of complex sequential steps those
are related with various types of equipment. Such equipments are installed with the mixed patterns of serial or
parallel structures while considering a number of engineering or environmental factors at the same time. It is thus
extremely difficult to change the layout after installation due to expensive costs and other related factors. Because
of these reasons, a new investment or layout change, which is usually caused by the production policy such as
product mix or production quantity, must be carefully considered. This case study introduces a simulation conducted
in a semiconductor parts production company which produces the Board on Chip (BOC)-type of packaging substrate
and has plans to change the facility layout. For this study, we used QUEST" for simulation modeling and evaluated
various strategies which may cause layout changes. Further, the Analytic Hierarchy Process (AHP) is applied to

select the best strategy from several alternatives with multiple decision criteria.
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have pervaded every fabric of modern society. The process
of manufacturing semiconductors produces chips and
integrated circuits that are presented by many electrical
and electronic sequences.

The chip-scale package (CSP) is a type of integrated
circuit chip carrier, which has been developed to satisfy
ever growing challenges to improve a format's small
form factor and to facilitate excellent electrical per-
formance . It can be classified into different groups
based on different substrates, such as the package substrate
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Fig. 1. Package substrate product

and the tape substrate.

Figure 1 shows samples of package substrates pro-
duced by a Korean company which adopts the Board
On Chip (BOC) technology. This technology transmits
electrical signals through a solder ball not leads, and it
minimizes thermal and electric degradation due to high
capacity and high speed. Thus, a BOC substrate enables
high speed of DDR DRAM to overcome signal delays
by short electrical paths !

Due to the complexity of the processes involved, a
semiconductor production line generally includes various
equipments. Therefore, how to design a good layout
becomes an intractable study during a long period. Fa-
cility layout design (FLD) has a very important effect
on the performance of a manufacturing system Bl The
concept of FLD usually consists of numerous mathe-
matical methods or algorithms that have been studied
to achieve the optimal design of a facility layout. However,
there are many limitations in applying the results to the
actual factory layout. Thus, virtual manufacturing tech-
nologies have been recently used to verify the design
alternatives. Simulation technology has also been utilized
to complement FLD in order to identify the design error
or provide suggestions for improving line performance.

In the manufacturing process, several basic types of
layouts are usually mentioned and used in the layout
design phase. These include the product layout and the
process layout. The process layout is used in a job shop
producing customized, low-volume products that may
require different processing requirements and sequences
of operations. On the other hand, the product layout is
used in a flow shop producing high-volume, highly stand-
ardized products that require extremely standardized and
repetitive processes Bl The package substrate production
shop of the company considered in this paper can be
regarded as a flow shop which adopts the product
layout.

L 66 JEaEINE R PSEE

=X

Die Attach
EMC Material
Copper High Tg FR4
Solder Ball —— Solder Mask
1 Layer BOC
EMC Die Attach
Material
Chi
Copper l 1 _l High Tg FR+
Via |
Solder Mask
Solder Ball
2 Layer BOC

Fig. 2. Features of BOC

A complex system like semiconductor product line
usually requires more than one measure to analyze its
performance. The decision for choosing a best solution
among these factors with fuzzy relationships belong to
the multiple criteria decision making (MCDM) problem,
that may be defined as a situation in which one has a
set of criteria to consider along with a set of alter-
natives in order to: (1) determine the best alternative or
a subset of best alternatives (choice problem), (2) rank
alternatives from best to worst (ranking problem), or
(3) divide the set of alternatives into subsets according
to existing norms (sorting problem) "%,

Developed by Saaty, the Analytic Hierarchy Process
(AHP) is one of the most powerful approaches in solv-
ing the MCDM problem as proven by many managers
and authors Z* ™1, By using AHP, experts believe
that the best solution can be found among similar sim-

ulation alternatives.

2. CONFIGURATION OF THE SYSTEM

A manufacturing layout design is usually restricted
by various actual factors such as space availability,
machine size and production process, among others.
Thus, a manufacturing layout design generally needs to
achieve in a circumscription and the information of this
circumscription should be collected first.

2.1 Products Mix
There are two types of features in the BOC sub-

strates: the one-layer type and the two-layer type
(Figure 2). Our case study company has produced



hundreds of different products characterized as the
one-layer type (Type A), in accordance with the
customer’s orders. Recently, the company has made
plans to produce products with two-layer type (Type B)
features. Thus, a new investment and corresponding

layout should be considered.

2.2 Manufacturing Processes
Figure 3 shows the manufacturing processes of two

types of products in which we can see that the processes
of Type B are more complex than those of Type A.
Overall, there are 34 processes with 61 machines in the
existing shop. Distinctly, from Process_8, both types of
products have similar process flows. Meanwhile, in the
cleaning machines (Op25 and Op28 in Figure 4), the
different processes are conducted in the same machine.

The raw materials of the products consist of the reel
type of Copper Clad Laminate (CCL). The width of a
reel is 80-350mm, and the length of a reel is 50-100m.
In the window-punching process (Op23 in Figure 4),
one reel is divided into four reels, each of which is
called a “lot.” One lot contains about 40,000 pieces of
substrates that actually vary depending on the product.

Type B —» Process_1 Process_8
N [
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2.3 Layout
The basic layout concept of the shop is a product

layout with parallel machines. However, the ideal con-
cept of a process layout has already collapsed because
of frequent layout changes. One important restriction in
this shop is the class of the clean room which causes
many backtracks in the shop and a more complex
material flow.

The design of new layout consists of three areas,
because the machines are installed in three different
buildings (Figure 4). In the figure, squares denote the
machines, and the numbers on each square denote the
process sequence.

2.4 Data Collection
Data collection plays a crucial role in the proposed

simulation methodology as it can affect the quality and
duration of the preparation period. The data below
were gathered for the simulation analysis.

* Cycle time and loading/unloading time;

* Setup change time;

* Down time distributions of machines and labors
including breakdown, maintenance, defects of raw
material, tool change, etc;

* Shift works;

* Labor assignment;

* Buffer location and capacity; and

* Defect rates.

TypeA — Process_2 Process_9
: .. Mainly, elevator and AGV(Automatic Guided Vehicle)
b J’ 7 B | J’ i ouT are used as the transfer tools between buildings. Due to
rocess, rocess_34 —% ]
= = the fact that there are no conveyors between machines,
Fig. 3. Processes of the product all the transportation processes conducted between pro-
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Fig. 4. New block layout of the shop
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Fig. 5. 3D simulation model

cesses are manually accomplished by workers. About
37 workers are needed in this line. The working shifts
among workers are different, because machines either
work 24 or 16 hours per day. Except the inspection
workers, the tasks of other workers include set up,
loading and unloading, in-line gauging, short time of
repair, material transportation, and so on.

3. SIMULATION MODELING

Three-dimensional simulation is a kind of dynamic
analysis method allowing the determination of the
current and future behaviors of the process ', which
has proved to be highly effective for rapid prototyping,
visualization and testing ‘what-if® scenarios in the
manufacturing engineering domain el

The design of large scale manufacturing systems
often utilizes various discrete-event simulation tools for
layout design, bottleneck analysis, throughput analysis,
ete. M. In this paper, the simulation models were
developed with QUEST® (see Figure 5), which is a
simulation tool with 3D digital factory environment for
process flow simulation and analysis, accuracy, and pro-
fitability 1 Furthermore, a great number of user-defined
programs were also developed using Simulation Control
Language (SCL) that can be set into the model to achieve
the complex function for simulating the real product
line likewise.

By intercalating the information data (e.g. cycle time)
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into the 3D simulation model, discrete event simulation
will be implemented so that the performance data of
product line can be gained and analyzed.

4, EXPERIMENTS AND RESULTS

The simulation run time was set at a period of 6
months, while the warm-up period was set to 2 months.
Most of the simulation experiments generally included
two phases, labeled “As-is” and “What-if.” For each
scenario, five replications were conducted. The As-is
analysis was carried out to validate the simulation model
and investigate the performance of the initial layout of
the line. With the results obtained from the As-is analysis,
some improvements were suggested and then verified
in a What-if simulation.

4.1 Performance Measures
Generally, for a complex manufacturing system, sev-
eral measures should be integrated for one or more targets
in order to provide a comprehensive analysis among
numerous involuted factors. The performance measures
used in the simulation are as follows:
* Machine utilization;
* Labor utilization;
* Throughput;
* Work In Process (WIP);
* Manufacturing lead time; and
* Percentages of product mix.

4.2 As—is Analysis

The objective of the As-is analysis is to confirm the
correctness of the simulation model. Using the data
collected from the existing line, the simulation results
of the As-is analysis should correspond to the real
system.

In this existing line, only type A (one layer) products
were produced. There were four product groups which
were grouped based on the different sizes, shapes of
package substrate and production routings. In other
worlds, type A products were divided into four groups
(A-1 to A-4) as shown in Table 1.

According to the data gathered, the real production



Table 1. Simulation results of as-is analysis

Group Real System | Simulation Difference
A-1 56.1% 58.2% 1.6%
A-2 26.7% 27.3% 0.6%
A-3 11.1% 9.6% 1.5%
A-4 6.0% 4.9% 1.1%

quantity in October 2007 was 77 million and the sim-
ulation result was 78 million. Moreover, the proportions
of four groups were similar as shown in Table 1. From
the comparison, we convinced that the simulation model
was valid for representing the real production system.
Upon ensuring the validity of the model, the experiments
for the new layout with two types of products will then
be carried out in the What-if analysis.

Several bottleneck processes were identified after
analyzing the utilization of machines and labors. Figure
6 shows the utilization of bottleneck processes in the
existing line. In this analysis of results, we categorized
the whole simulation time related to machines into four
categories, and they were processing time, blocking time,
failure time and idle time (including starving time). Pro-
cessing time included loading/unloading time and op-
eration time. There were eight components in the failure
time including setup change, major failure, minor failure,
preventive maintenance and so on. Blocking time was
caused by the problems (like failures) of the direct suc-
ceeding processes. Therefore, if the portion of blocking
time is high, then the buffer size next to the process
and the succeeding processes should be investigated
(see processes 13 and 27 in Figure 6). Obviously, Most
of these machines’ level of utilization reached a value
of about 80%. The proportions of failure time for
operations 11, 17, 21 and 29, took up almost 10%. That
means it would be difficult to increase the throughput
without adding a new machined to the process because
of the failure time and blocking time. On the other
hand, the levels of utilization of labors units of the 26
and 27 processes were almost 90%, which were values
evidently higher than the others (this graph does not
presented in this paper).
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Fig. 6. Machine utilization in as-is analysis

4.3 What—if Experiments

The what-if experiments of this system had two
main objectives: one was to improve the performance
of the machines and increase the throughput, and the
other was to explore the possibility of changing the
product mix with the new product (two-layers). The
new throughout target was set at 120 million pieces/month.
The strategies suggested by the company included the
increasing of the number of machines, labor units, and
working hours.

® Scenario 1

In Scenario 1, two groups of two-layer products (B-1,
B-2) were introduced and two groups of one layer pro-
ducts (A-2 and A-4) were allowed to cease production.
This resulted in altered proportion of quantities. Seven
machines were purchased due to the new processes and
17 machines including inspection were added to the
existing system. Six labor units were also added to the
existing system according to the plan.

The Simulation results in Table 2 indicate that Scenario
1 failed to achieve the target. We thus conclude that
there are many problems involved in line balancing.

® Scenario 2

From the simulation result of Scenario 1, we modified
the number of machines and labor units in some pro-
cesses. The cycle time of some processes were reduced
after improving the manufacturing technology involved.
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Table 2. Comparison Between Scenario 1 and 2

Table 3. Simulation result of scenario 3-1 and 3-2

Simulation Result Simulation
Product Plan Plan - -
Scenario 1 Scenario 2 Scenario3-1 Scenario3-2
A-1 24.7% 21.8% 22.0% Throughput | 120million 84million 104million
A-3 68.0% 73.3% 73.6% WIP - 1.4million 2.2million
B-1 4.1% 2.8% 2.7% Lead Time | Type A 8.9 7.7
B-2 3.1% 2.2% 1.8% (day) Type B 12.4 11.0
Throughput | 120million 79million 121million
WIP j 2 5million 2 3million Table 4. Alteration item of scenario 4
Lead Time Type A 14.0 7.6 Scenario 6 days 1 labor
(day) Type B 191 12.1 working process added process
S4-1 21,26,30
. . S4-2 17,21,26,30
Furthermore, 3 machines and 6 labor units were added
. . .. . S4-3 9,11,14,16, 17,21,26,30
to those employed in Scenario 1. The existing shifts
oy S4-4 21,26,30 30
within process 2 and process 8 to process 34 changed 13 126 p”
from two shifts/day to three shifts/day. - ’
. . . S4-6 21,26,30 34
The simulation results of Scenarios 1 and 2 are shown -

in Table 2. We can see from the results in Scenario 2
that the 120 million pieces/month target is actually
achievable. Meanwhile, the WIP (work in process) and
manufacturing lead time decreased.

® Scenario 3

The purpose of this scenario was to reduce the
working days in one week from 7 to 5, and to keep the
Throughput within 120million/month. However, after
reducing the working days to 5, the Throughput remained
at 84million/month (Scenario 3-1). Therefore, several
solutions were suggested in some processes: (1) change
the machines to new ones with shorter cycle time; (2)
reduce loading and unloading time; and (3) reduce setup
time. In fact, all three solutions are difficult to achieve
in a real factory, but since this is a design of a new
product line and the objective of the simulation test is
to identify more feasible solutions, therefore, we assumed
that some new technology can be applied and some
new machines could be purchased (Scenario 3-2).

Table 3 shows the results of Scenarios 3-1 and 3-2.
Unfortunately, although all of the above suggestions
were carried out, it was still impossible to achieve the
target of 120million/month because of the fixed capacity
of buffers and restrictions posed by the substrate line.
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Table 5. Simulation results of scenario 4

Throughput WIP Lead Time
(million) (million) (day)
S4-1 116.08 29 9.10 13.03
S4-2 116.48 3.0 9.99 13.95
S4-3 118.69 10.7 21.49 25.44
S4-4 118.72 23 7.84 11.99
S4-5 118.05 23 7.94 12.11
S4-6 116.59 2.9 8.86 12.37

Until now, 104 million per month is considered as the
best Throughput. Therefore, the idea of increasing working
days, labor units, and number of some machines must

be considered.

® Scenario 4

The alteration item of Scenario 4 is shown in Table 4.
Most of the changes focus on the bottleneck processes,
such as processes 21, 26,and 30. Especially for processes
30 and 34, one more labor unit is added respectively in
Scenarios 4-4, 4-5, and 4-6.

Based on the simulation results shown in Table 5,
the lead time of Scenario 4-3 has greatly increased,
which could be attributed to the different working days



of the machines, meaning that if the upstream process
works in the 6th day of a week, but the downstream
process does not, the products produced by the upstream
process should wait in buffers until the downstream
process begins to work. Therefore, the more machines
are operated 6 days a week, the more products should
wait in the buffer areas.

If we only consider the measurement of Throughput,
Scenarios 4-3 and 4-4 seem to be better solutions than
the others. However, after considering the WIP, Lead
Time, Labor Number and different working days of
machines, Scenario 4-5 also seems to be an acceptable
solution. Therefore, it is difficult to get the conclusion
directly just by simple observation. This is the reason
why AHP method has been applied in this paper. Since
that Scenario 4-3 is not a reasonable solution because
of its higher WIP, Lead Time, and inconsequential Shifts,
only the other five other scenarios will be discussed.

4.4 AHP Application
4.4.1 AHP Structure

The establishment of the AHP structure requires ex-
tensive information collection and investigation. In fact,
in the simulation experiments phase, several performance
measures have already been applied for the scenario
analysis. Thus, when establishing the criteria layer of
the AHP structure, the focus is to translate these into
criteria measures. After gathering advice from managers
and engineers, Throughput, WIP, Lead time, Labor
Number, and Shift are regarded as the important factors
affecting the performance of the substrate line. The
AHP structure is framed like the configuration shown
in Figure 7. The objective is to select the best solution
based on the five criteria presented among five alternatives.

Select Best

| | | | ]

CRITERIA | Throughput ;vrg::l: 'Il-'ier:: N'::::;;r Shift
L 1 | | |
ALTERNATIVES ‘ Scenario 1 ‘ ‘ ‘ ‘ Scenario 6 ‘

Fig. 7. The AHP structure
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4.4.2 Comparison Matrix of Criteria

In the AHP approach, there are two kinds of matrixes
that should be calculated: one is the comparison matrix
of criteria, and the other is the comparison matrix of
alternatives. Table 6 shows the scale of importance by
which both kinds of comparison matrixes can be gained.
In most cases, several matrixes should be collected from
different managers or engineers as references to help
identify the appropriate one.

The importance of these comparison matrixes is that
they serve as the criteria for judging various alternatives.
This means that the final ideal solution is to be estab-
lished by these matrixes. Therefore, the calculations of
matrixes must be conducted accurately.

Table 7 shows three sample comparison matrixes
suggested by different constitutor for this AHP structure.
Since AHP method is brought out to solve the decision
making problem among alternatives with faintness rela-
tionship, the strong relative situation of criteria such like
A>B>C (A, B and C are the criteria) should be avoided.
Therefore, the value of CI (Consistency Index) and CR
(Consistency Ratio) should be calculated in order to
prove the consistency of the matrix. Only when this
matrix equal or is close to a consistency matrix, the
yield priorities for criteria that calculated from above
matrix is regarded as creditable.

CI= (N (A) =12) [ (n—1),
where A is the comparison matrix, A, (4) is the
maximum eigenvector of matrix, and n represents the

rank number of matrix. Then,

Table 6. Scale of importance

Ex;tg:)s;gﬂ;f Definition
1 Equal importance
3 Weak importance
5 Strong importance
7 Demonstrated importance
9 Extreme importance
2,4, 6,8 |For compromise between the above values

H18H M5 20094 6
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Table 7. Comparison matrixes reference

Table 8. Comparison matrix of criteria

Matrix 1 | Throughput| WIP ;ﬁi‘i Niﬁg; Shift Matrix | Throughput| WIP Iff;i NLu‘::g; Shift
Throughput 1 7 5 1/3 2 Throughput 1 6 5 1 3
WIP 177 1 1/3 1/9 1/5 WIP 1/6 1 172 1/8 1/5
Lead Time 1/5 3 1 1/5 12 Lead Time 1/5 2 1 1/5 172
N]:i]:lg; 3 ? > ! > NI;?EE::r ! 8 > ! 4
Shift 12 51 2 15 1 Shift 13 5] 2 1/4 1
Matrix 2 | Throughput| WIP ]]:E:i NI;?EE; Shift Table 9. Comparison matrix of throughput
Throughput | 5 3 5 6 Throughput S4-1 S4-2 | S4-4 | S4-5 S4-6
WIP 5 1 12 5 3 S4-1 1 12 1/5 1/5 173
Lead Time | 13 | 2 | 1 5 4 2:42; i i 114 1;4 112
N]:jzgrer 19 15 s ! 13 S4-5 5 4 12 1
Shift 1/6 1/3 1/5 3 1 S4-6 3 2 1/4 1/3 1
Matrix 3 | Throughput| WIP ]ffrii Nljnl;g;r Shift ignored and a new comparison matrix of criteria could
Throughput 1 6 5 1 3 be established by synthesizing the last two matrixes
WIP 6 | 12 7 15 shown in Table 8. The values of matrix in Table 8 is
Lead Time s ) | s 2 the mean values of matrix 1 and matrix 3 in Table 7.
Labor | 7 5 1 3
Number 4.4.3 Priorities of Criteria and Altematives
Shift 1/3 5 2 1/3 1 Through calculation, the maximum Eigenvalue of
matrix was found as A, (A4)=5.0999, with R/=1.12,
CR= CI/RI, and U= (0.6343,0.0762, 0.1339, 0.7139, 0.2534) . There-

Where R/ (Random Index)is just related with the
dimension of matrix. Once CR value less than 0.1, the
comparison matrix is close to a consistency matrix.

Fortunately, all CR values of these three matrixes
were less than 0.1. However, the second constitutor,
who placed more priority on “Throughput” than “Labor
Number” and “Shift”, had quite a different opinion from
the other two. Although it would not affect on the matrix
consistency when we combined three matrixes together,
it would make the decision incorrect because of the
poles apart of criteria weightiness between Matrix with
the other two. After inquiring with managers about
actual situations in the factory, we concluded that adding
labor units or changing shifts are difficult to achieve

than the other criteria. Therefore, the second matrix was
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fore, C7=0.0250, with CR=0.0223 < 0.1. That means
that matrix A4 is close to a consistency matrix, and that
the priorities for criteria calculated by this matrix are
practicable. However, we find that the eigenvector U/
we obtained can not applied directly and that the
normalization should be achieved first in order to make
each value of eigenvector bigger than 0 and their sum
equal to 1 at the same time. Thus, /= (0.3514, 0.0415,
0.0751,0.3942, 0.1378) . If the value CR is greater than
0.1, the comparison matrix should be adjusted and above
process of above should be achieved continually until
the consistency matrix is gained.

In the next step, we conduct a comparison among
each of the alternatives considered. Table 9 shows the
comparison matrix of the Throughput for each scenario.



After calculating, A, (A4)=5.1376, CT=0.0344, there-
fore, CR=10.0307 < 0.1. By analogy, another 4 matrixes
of comparison among WIP, Lead Time, Labor Number
and Shift can be gained. At the same time, the eigenvector
of each matrix also can be calculated. The following
matrix is the comparison of WIP, Lead Time, Labor

Number and Shift in turn.

(1 2 1/3 1/3 1 1 3 1/5 1/5 1/2
1/2 1 1/3 1/3 1/2| |1/3 1 1/5 1/5 1/3
3 3 1 1 3 5 5 1 2 3
3 3 1 1 3 5 5 1/2 1 3
1 2 1/3 1/3 1 2 3 1/3 1/3 1
1 1 3 3 3 1 3 1 1/3 1
1 1 333 1/3 1 1/3 1/5 1/3
1/3 1/3 1 1 1 1 3 1 1/3 1
1/3 1/3 1 1 1 3 5 3 1 3
11/3 1/3 1 1 1 1 3 1 1/3 1

As can be seen, the consistency of 4 matrixes has
been validated, with all CRs having a value of less than
0.1. Therefore, they are practicable. Moreover, the ei-
genvector values of the 5 criteria are:

W phrougnput = (0-0561,0.0877,0.4216, 0.3016, 0.1330);
w e = (0.1269, 0.0837,0.3313, 0.3313, 0.1268) ;

W azime = (0.0861,0.0511,0.4116,0.3119, 0.1393) ;
W ey = (0.3333,0.3333,0.1111,0.1111,0.1111) ; and
W,z = (0.1655,0.0621,0.1655, 0.4414, 0.1655).

4.4.4 Synthesizing Priorities

As shown in the previous section, each eigenvector
value represents the priority of every scenario for each
criterion. For example, 0.0561 is the priority of Scenario
4-1 for the Throughput criteria. Therefore, by taking
the correspondence value for each scenario from the
eigenvector matrixes, the priority of scenarios can be
coordinated as follows:

P,,_, =(0.0561,0.1269,0.0861,0.3333, 0.1655) ;
Pg,_, =(0.0877,0.0837,0.0511, 0.3333,0.0621) ;
P,,_, =(0.4216,0.3313,0.4116,0.1111, 0.1655) ;
P, . =1(0.3016,0.3313,0.3119,0.1111, 0.4414) ;
Pgy_s =1(0.1330,0.1268,0.1393,0.1111,0.1655).

AHPE EE3 HA|PE SUEH AlZ2|olM 7

Then, by using the U gained before, the value
3 u, X p; can be obtained, which is the weight of each

scenario. For instance:

wg, =0.3514 < 0.0561 +0.0415 < 0.1269 +
0.0751 %< 0.0861 +0.3942 %< 0.3333 +
0.1378 < 0.1655 = 0.1857

In the same way, wg,_, =0.1781, wg,_, =0.2594,
Wgy_5 =0.2478, wg, _ = 0.1291. Therefore, synthesizing
all the effective factors, we find that Scenario 4-4 is the
best solution based on the comparison matrix given by
the managers and engineers in this paper. Certainly,
Scenario 4-5 can also be an alternative solution, since
it has a similar priority with Scenario 4-4. However, if
the comparison matrix is quite different from the one
we chose, the result may be another scenario. Therefore,
the best solution selected to achieve the main objective
depends on the criteria we suggested and the importance
of the comparison we established, in reference to the
requirement we have posed.

5. CONCLUSION

Simulation has become a very powerful tool for the
planning, design, and control of systems. It helps engineers
to understand the behavior of the system and evaluate
the various strategies involved in forecasting. However,
most of the simulation tools do not offer analysis methods
or algorithms. At the same time, it is difficult to make
a standard formula for a complex manufacturing system
using these tools, especially when influencing factors
are in a fuzzy relationship. Therefore, this poses a need
for the integration of simulation technology with analysis
algorithms. Toward this end, AHP is considered a useful
method in solving the MCDM problem as it helps
engineers gain a clearer cognizance of the influencing
factors within a manufacturing system.

Therefore, in this paper, a case study of a Korean
company which produces the BOC-type of packaging
substrate is discussed. We aimed to develop a two-layer
type model and increase production quantity. In this
study, we used QUEST” for simulation modeling as
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well as evaluated various other strategies for corre-
sponding environmental changes. We likewise applied
the AHP approach to establish the relationship of effect
factors and chose the best solution among several similar

simulation scenarios.
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