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Abstract — Little attention has been given to semiconductor manufacturing in the chemical engineering and process
systems engineering perspective in spite of the fact that it consists of numerous chemical processes. This paper partic-
ularly investigates the issues in semiconductor manufacturing supply chain management. From the personal industrial
experience and research progresses, relevant research and information will be introduced to address the key issues and
challenges. Some remarks for future research challenges are made in the end.
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Fig. 1. Annual export statistics of major industries of Korea (Korean
Customs Office, 2008.1)

3000 20.0%

= Semiconductor Export
F 18.0%

2500 | EEmKorean Gross Export A

[\
/

+ 16.0%
~#—Export Portion

F 14.0%
——GDP Portion

2000

- 12.0%

1500 - 10.0%

1000

500

1985 1990 1995 2000 2003 2004 2005

Fig. 2. Semiconductor Export Portion against Export.
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Fig. 3. World Semiconductor Market Statistics (source: Semiconduc-
tor Industry Association).
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Fig. 4. An illustration of Semiconductor Price Variation: DRAM
(2001~2002) (Ryu, 2006b).
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Fig. 5. An Illustration of Semiconductor Manufacturing Processes
(http://infras.com/Tutorial/).
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Historical Pricing for Flash Memory Cards
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Fig. 7. An Illustration of Semiconductor Price Variation: FLASH
Memory Card (2004~20063,) (Ryu, 2006b).
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Fig. 8. Schematic Diagram of Generic Supply Chain Flow.
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lower level decision problem) 22 $2x} 54| (follower's problem)
or - i&-A|(inner problem)2} &H T}, Ryu and Lee (2007)= ©]
= ggsto] UREE Supply Chain®] A A7 FAIE 370 o442
U 22w EAZ Fgsiel.

g8 supply chain®] 7124 548 1 o] 70 (entity)2] 7}
W= Zlojth & JiAlEe] HIEAAE A8k e A5elA
sk AN SLE 7S Tk 55719 AMAE FellA o
H AR AL 0]ET AR AEe] BAE Ao st
t}. Fig. 9oIlA LRb supply chain®] o F7golx ofd AlE-E
oj A thako 7 AupilEs gaksk Aotz sk AAo)
I @ 3}}. Ryu and Pistikopoulos (2005)= ©]& supply chain®] 7}
AEo] &9 W (operation policy)ol]l WEkA Az o &g 4=
skl w2l ¥ (coordination), FE(cooperation), 74
(competition)®] *13FE “ge] Yo o]of] uhE Z}2te] SJAF A%
TS | AJEFATE ©]F Ryu and Pistikopoulos (2007)°14] A4
2do ojo] QA AY B gk & WAl 7ike T
multiperiodelA] oJBA 4 9] 29 FAE ARE-E 7 glETtel O]
Sk ehA] RS ARSI

2 =EolA AFE A ol9)e] A=E thekst AlEst ATt
SCMel| tisliA At FAlCIA A= vt 1 F 58] 4
OIBE ATNEhE Flo] AlZE IS Bl do7)E SHdAM &=
o] @ jg} ot Yt FtellA= simehi-Levi 5-(2003)
O AA7F w2 A4S Wotea ik A sl gl dREE A}
el sl B2 2NE sk Stk $HH S R e AlES A&7
o7 AAF Faste] TS SR AA Fujste] $4 @
A7HA] afste] o] e o e 7|zl tigt ¥ AR
#Estes HF oz AAJE F3 A& (environmentally
responsible supply chain)ol] thet 2 Qd3} &l A+7F i E
Tk, AFo] ARE L W Feoll HAVIEZHA] 2L A
O TR FHEo] T AAREo] 7hsE ¢ QIS sl B8
F0]1L S e8E v F AT Stk Aotk ZEAA
Akdel tigk scMe] TS Blw A FHIZolH B2 A gt
Hiibner(2007)= ZZA|2 AbJollA Hekd 35 AR el o]
gl FRleet Jes wanste] 58 vk ettt ok&] Imperial
College®] Shah 2} ATRE2 A|eF 4HdelA e sCMell Hisl

Korean Chem. Eng. Res., Vol. 46, No. 3, June, 2008




576 ey -

A F9H RAES AN § BIG BFS

=

(Papageorgiou et al., 2001, Shah, 2005)

:?l:ﬂl
o
ki
30
)

4. WIZR| sCM TH

H ol s fEA o R Agd A Akl 543 scM
o] S Al aEdt HEEA] SCME] 22 o]frES A 13l
o}, o]27Ql SHoq AurEs ARt AgEQl Sl A4
71delA 2] scme] ofH 01%—% 7}111 9,1%7% Tjetal= Zlo]
7 A5A oA Wk A2 Al HAE T A2
o7 Q| W& A=t ’6‘7H5]X]L\f ok O}X]“} Chang and Kang
(2004)9] =2 = tiaE 7ol A AlAL A9 AR A
22l SCM =l Allell gk &8 Afgolvh. 5ol oshd 4
4 ARR= FujellkdE vlwd 7 ARl 1998 7t Fate]
X‘]/\]—Q. ul }\]/\Eﬂ Eslﬁl,e_ E.g—]_o:] SCM /\]/\Eih,]_ j/q]_/:% =
A3det. o]l fAket AlelX ] Sk it togk W] AL &
Zoll AL F(2004)0] AFE YEE SIS

HEEA] SCMO| 71K 1L Q= F+2 o]975-2 Fig. 109} 7o) A
HARET o)F s 9

g Sk a9k FelA viAe
& dlAES 7hedlel skttt
7}%‘ Q3 o]z Wk H%F——Zr HRelM - T2 T
S} Al SR B S B e - wile- H3kskar
%01 @ol Ao w k= IS g °°C‘o}~ 7o) olelg Hoj
3} & 5= 3l 7teltt. 70l 32 3hoptimization)®] 7Hdo] =

4 B} Y el
WA A A19e) 54 A B o) gsgisel e 34

o] A8k (competitive) F--o]H Al o] £ WEAS 7RI
= woRld WEAol uE gl dEellA Supply Chain®]
1’046_1' ]t 01] Ei 7 ]—7(] T;]- ]— o) X]—(element entlty)——o— jl,].

r H

AL wl-9- ofgfF ATt o] EEAAE JEste] F
&S HATHA 28 stofof gt T-dd] HEEA] Al
*G5rHolA U Fabrication ©AIZ F3]% o] H8Y F21 A&l
M o7t stk siA bhE AgsitE Zlo] 7] fdtt
QA o] v Hdslkal A4 57 (continuous process)©-
o]Folx|H FA ko] Foah] el FAP] AlE S
BF‘W] A3l setup Z7E WATH= AL AT F- (yield)ll A2t
EAZE fk, BEgk o] & QJ8) FA ] W H]go] ke
EL]'E]"H wollX 9] FA4E BA38E] ol Ad3elx] o] A

N GO T e)
[ r_O‘L
FF

¢

l-m JlN;:

upply-side

&
Intensive Capital Inveslmﬂt B M atc h

Rapid change of Revenue &
Profit

Decreasing
Technology & Quality Gap

|
High portion of fixed cost . -
[l >Fast information

sharing

>Safety stock Continuous Decreasing
»Reduce Planning Price
Period

> Flexibility

| High cost for run-down

| Long manufacturing time

Fig. 10. Key Issues of Semiconductor SCM (Ryu and Lee, 2007b).

sletgst 46 H|3= 2008 62

QI
100
- @ Product & O Product B OProduct C
90 H —
80 B B " {1 r 1

Capacity (# of k Wafers/mn)

Proc 1 Proc 2 Proc 3 Proc 4 Proc b Proc 6 Proc 7 Proc 8
Process

Fig. 11. An Illustration of the Planning Result (Ryu and Lee, 2008)

She HHE WAL 2 Tk A2 Atolet. oleld WAl

SCMJ FL olerRE vl Al 7HA &5o] wig- Fastttal &
4 “WHE 3789] capacitys J&atA Tpotstal g o7t

73S W capacitys 1WAl Aok sheAE AdeeiAl sfetdd
T 3 AL A AlaEle] g d stk S FEad WA
Hoha sheke nhrel sl she 3ol 71 e s vt
FORIAE wlE] Fulaljol ghtk= Zloltk. RE=A] gu] 7k vilg- Al
Wabr B35k A Agulo)7] whel] Tt AlF; Aol Azl
&3et ARkt vlgo] A esitt. webA AHl(tool)?] Tl AE
(purchasing plan) ¢~ F 23k
oltt,

2

Z4 A% (operation planning) &
Fab capacity Al&elA 2.3k 312 A DAl 5 it
Aol wet ko F Qg dn|rt Folon o]F fJal ofH /gy

7} QAR 7Vs E1)7t Eojof stk A& she Aol A3y

Sl ofo] wE} FHlgk= So] } Qs gHmo|t}, ofgf

Fig. 11& 1 °1]E Fab &7g0l4] 7+ 37 8= Hol= Akt -+ gl

wafer®] 5 UERATE o714 1 FabE]-J | B 5 Qe

1 W Mo s BAE Y 89l Ao Akt Ak
At

ks A RS Fr717] fEikE 37 89 AulE &

Fohs A & 5 kAL AlFo] MRS uﬂoﬂ% bottleneck®]

e Anu 3go] ®igk 5= gick webA ool mE ALk AlE

FHI 73] Aok gttt webA AAQ] 5 A7]E AT Al

%] =91 (long-term operation planning) °il 31¢] ©]& Al&o] supply

chain®] A Ak AlFTE] AAS Fig. 129} o] 7] & 4

At
T A ojd AlES A ARI7EE £ Aol A4k A

< w9 FQaitt. Ak AR 1 AAS vHRE Blo] o]§7]

uﬂ%Olt}. weba] o] 37 2] vl Adslel] 73z SH(robust) SAF A
< A3 #rk ol& 3l ZHhe] A A B /\]7]

(horlzon)c‘ﬂ w2} A5 A S 2 (hierarchically) LR # AAF A1E]

A Atk A AlEE] 7o WAV A AAS] MEE *g

Abell 27838] REJ3l7] flslixde= AEAQ FEZF Qlojok b 7]

ellF= o5 F ZZAA (business process)SH({b)ste] ¥k

1 ATk Fig. 130l 5 F-80] o5 e £}

o rlr



Long-term Planning "
(Yearly) !
1
I +---] Process/
1
3 i Equipment Data 1
Mid-term Planning ! !
(Quarterly) ! '
1
7 Y E :
v . Y i
l} 1
Profit-Maximizing ' Fab Capacity i
Monthly Plan i Simulation E
7' : !
1 1
1 1
1 1
1 1
Master Planning e 1 i
- 1
(Weekly Plan) v !
7y , Process Monitoring e E
v E (Process Innovation)
Factory-level Execution B E
Planning
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