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ABSTRACT

The domestic semiconductor industry can produce various products that will satisfy customer needs by diversifying

assembly parts and increasing compatibility between them. It is necessary to improve the production line as a method

to reduce the work-in-process inventory (WIP) in the assembly line, the idle time of the worker, and the idle time of

the process. The improvement of the production line is to balance the capabilities of each process as a whole, and to

determine the timing of product input or the order of the work process so that the time required between each process

is balanced. The purpose of this study is to find the optimal WIP and buffer size through SA (Simulated Annealing)

that minimizes lead time while matching the number of two parts in a parallel assembly line with bottleneck process.
The WIP level and buffer size obtained by the SA algorithm were applied to the CONWIP and DBR systems, which
are the existing production systems, and the simulation was performed by applying them to the new hybrid

production system. Here, the Hybrid method is a combination of CONWIP and DBR methods, and it is a production

system created by setting new rules. As a result of the Simulation, the result values were derived based on three

criteria: lead time, production volume, and work-in-process inventory. Finally, the effect of the hybrid production

method was verified through comparative analysis of the result values.

Key Words : Semiconductor Production Line, Simulation Annealing, WIP, Buffer Size
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Fig. 1. Push/Pull Method Model.
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Fig. 2. CONWIP Method Model.



HEE=A] Aabekeloll A SA & ol &3 X2 WIP

23 WuAo|= 2 59

H4:0] CONWIPO.E Lo} Alojshs 2
CONWIPo[etar gtk olig Alsistel gnict
CONWIPAI§19] WIPS: Alojgebel JITA 283} 52k
S5 Wo] Hrk)

2.3 TOC/DBR System

TOC(Theory of Constraints)i= o] 22+l 0] E2|EAkl &
2 WAL 1970t e el S fd ) EE 7‘%
Jet 249 Fefctdolck 19709 Fotol= 253 3
o] 2AEY BAE Wdst] S8 /st OPT(Opti-
mized Production Technology)2l= AA|IET AZE OIS
Foll de] dexA =9l The Goalolet= &4 F3
OPTY] Ye|& AHstal FYgol2 o2 WHAZIA = lrh
o] AL EF Hof it ohue} kS, A oAEA

591 49 A ool B 1S nol ek

}-J{‘.:IH

AAA 28] Bofoll ] mR, A B4 F EAIHE of
23 Y Botkgo] A 4 A SEE HSA

f=FHE Fo} JfAsH= Aol 7HE
Al g ook

DBR(Drum-Buffer-Rope)2 A 374 2] KAt 52lo] Aok
SAAY 7P A2 s8E 7 FA s AETt
= JNEollA AlbEITh AAtsfof & SRl gl 7H
o =99 7h7 ZA-S CCR(Capacity Constraint Resource)©]
g} 2237 CCRE HYE 7} 4= Y2 yte AL

ARl 54 A

et
ol
71eE7] fl3lAe CCR g
= Zojth HMt— CCRO] 7}ESo] Yol
F)3hck e QR W g Serbs A7
1) Q5 LG wET RLE @i A
I9-S 1185l7] &8k AWl ohal 2xy &
&17] 913t 3l k] monitoring %27} ElTk. [6]

(NP RO - X =)
o & N o & O
B R )
h” ks
8
=
fllo

i)
o

d
il

Xﬂ DtLH

.......

Fig. 3. DBR Method Model.
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Table 1. SA Algorithm Development Process

begin
Get an initial solution S;
Get an initial temperature T>0;
While not yet “frozen” do
for I=i to P (Iteration) do
Pick a random neighbor S’ of S;
A : input cost(S’)—cost(S);
if A <=0 then S «S’
move to the good state
if A >0then S «S’

If exp(- T ) 2rana’om(O,l) then
move to the new state
end for
TrT;
return S
end
output : the final state s

Table 2. SA Algorithm Variable Description

< A
S Z71%%
S A= e gk
Cost(S) | 271 at= ¥3A& w2 Objective &t
Cost(S”) | M2 kS 2AS w2l Objective
T A

e o] AZY o) 7|wEk3| A A0 A3E, 2021

Assembly
Process

Fig. 4. Assembly Line with Bottleneck Process.
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Fig. 5. CONWIP Method Model of Assembly Line.

Table 4. Raw Material Input Rules in the CONWIP System
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Table 5. Raw Material Input Rules in DBR System
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