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Abstract

This case study aims to explore manufacturing strategic decision problems
faced by Macronix. To make on-time delivery and fulfill a large order from key
customer, the Senior Director has to deal with the capacity loss of bottleneck
equipment resulting from the introduction of a new product with extra large feature
size. However, given the limited options, a breakthrough in the current production
is needed to improve throughput and productivity, under the risk that the new
production process may not be successful. That is, in order to fulfill customer
orders to maintain profitability and growth of market share for the new product, the
decision maker has to make a decision under the risk that the new process may fail
and thus cause defect loss and on-time delivery failure. Following a systematic
decision framework implicitly, this case can guide the students to clarify the
decision elements and employ decision analysis methodologies with the
information at hand, to analyze tradeoffs among the alternatives and the associated
risks for effective decision making. Furthermore, we also discuss a mix-strategy
alternative to balance the expected payoff and the acceptable risk. The value of
information is also examined when evaluating an alternative of conducting an
experiment to validate the new production process. Indeed, the proposed approach
was implemented in the case company and the results validated the practical

viability of this approach to enhance decision quality under risk.

Keywords: Manufacturing Strategy, Decision under Risk, Decision Quality,
UNISON  Decision  Analysis  Framework,  Semiconductor

Manufacturing
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HERIG I AMERSA E RN R EREHE A AR - R 128M
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& 0 DR AT RERY A THISUE -

o~ JEEBE AR R A

FEREEEE - HEEREE S CRST T2 REmE R PEieE
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SRAM) ; [ & BARARRAT AT HERE IR RO R Fe F FHEEE M5O 1 B8 (Non-Volatile
Memory) - ANMERE EC i #3 (Read-Only Memory, ROM) ~ fREJFCIEHE (Flash
Memory) « Ef - CD-ROM -~ 1TEH)ERE ~ FLlEF ~ BOIAHE - MP3 S% 5t Sy
o PR R RO RS -

ROM MR E PR A FEF B HEE - #1 RAM R[EHIE » ROM 1y
ERMEF R EEIA BN JRIRERELE ROM IR - E 8 ~ BB EfE Ptk
fEA » R RERGE T » (ERREFIA - BIEIHEERET R - BBt A~ EiEL - ROM
FEMESRICEEAERHNAME  FIZ AR EEEE R - EIRREEE -
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FyNORFINANDRIAH - NORHYFF B2 8 HU G B 5 P 3 & o AR R UG A
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Flash58 2 AN EE T Ay IR M R HAEC RS - R KRS &
FEURWLIEANOR Flash 2= #0555 - WEFHIT AT E T 065 nl =0
¥DRAM Sz SRAMAY i85 R il il B2 - P DA A R AR e L ASAHRE 152 A KA
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MERERC RS FEERA ARG R - Bl - &
(Mask ROM/ XtraROM™) | BE[I£HE ~ 308 - B 1749588 ~ BB -
FHHERRE MR JEFIA BRI TEI A S ~ $507 Set-top box ~ fE A
HefE e AR TN BIOS ~ BifiAHH: ~ MP3 ~ DVD player
(Non-Volatile | NOR HUREGECIEHE ODD CLffFa% i) ~ EIFeHE - BERE - H9i%
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Foundry A, ROM/ Flash/ OTP | #2fit#k A= ROM/ Flash/ OTP ¥&-&H: i fRE
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BRI ¢ IEZEHE T2 R R(2008)
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TREFRAE LR > AE20064F FEASREEE Ry fe - [ | R BHIT 72761200022 20094
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VY ~ JEEE RO IR S

FE A E S FH S 7 SR AR M MR 7 A Ak A R T 22 [ B D RERY ER
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R
| MEERCIEEE
(Mask ROM)

AJFER
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(Flash)
NOR Flash

2 JHERMEIERERS R
TR MR A TR RS I i B A B A = UME A RO (R S (Mask ROM) - FER
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Mask ROMHY LG PG Fo 72 FE 1« HEZZ H 1999448 Ry 22 BREE — K Mask
ROMIiigrs » H i H 5 FR B i e 2 iR i » fEE 2SR B8 5 fICEE
SERERT - RARGER ATHERF R ERIUSL @il - i Mask ROMZ [
AR R 7T > 318 7= A Ry F Mask ROMISE7iS B 7 i s 7 F L fth 30 1
e iz PIADERE T SE - IRIEL IS5 R AR - (H2007 441 K & WillF i ny
HEH B Mask ROMFERKARY - T35 F R 2 H I RAVESS (FmEg » 2008) -

i ZRMask ROMIYE i 2 AR LR 2 - {HIntel i 19884 Flr 8 AR AT TRIH
FEPSTAENAINOR Flash{/5dG (% 7 EPROMEC R B 185 2Bk - 2L RS
FySpansion ~ Intel 5zST Microelectronics » H i35 it B e A &= 2 128Mb K
256Mb - NAND FlashHI[}& FH Toshibaff 19895E Al &3k » - Bk p% 5 Samsung
J¢Toshiba » HAiTTi%5 - itaCEREA E F8Gb 16Gb - [HfAFlash G fEFA &
K~ TFHCHEEE AT REDD =R B - IRIEET 26 2 o FARAEER F Flash - §
BRI INE R L T2 E S - HRjdFH R L e e T2 AR
Mask ROM - EPROM ~ EEPROM -~ FlashEdZX L0 B RS SE5E » Flash{E R FEIE
R RO IR RS R (R B R R e TR > AL IR RO IR R Y Ui -

Flash 7 RO RERIEERTIEH B - HEBIRE Bk DA HE L EE LT
TGEITAEEE - UZHSH S RIS TR B R - IR R LU I TR
T Flash Y ORRERURITARHE(LAEE ML AURE (commodity ) » AH¥T A 1
FIRIPRREZERT o 53— 711 » Flash 7 SERIES AT BLEURE SO A PRl - LAV
PR EMANARES) - Iih - R T B MR B =
% KIS A nT GO B2 B RIBAEE - Flash 2SOk iR e 3
FHIEER - ¥RERLPHAN Samsung [FIRFA4: ZE DRAM A1 Flash > 547154 DRAM
FEREAGIEFI MR R Flash B THEZZ 240 - 289 DRAM A BJA0HEFS ~ JIa 5
i FAGE IR M TR HE Y A S, -

JTAEAR Flash 1EACTR RS 55 R AV TR SKEFHERS I > 2006 /8 OHE#H L HE B i
H{ZZITL(NOR Flash 1 NAND Flash &31) - 2007 4£ NAND Flash {5 2E5E
2006 FARMERE T 29.2% @ JORiRE REREIEREENEE I E - EFEE
Z R EM iPod nano ~ DU HE - FRETFRATEIZEESE NAND
Flash FERRYKRIEEE (FMER > 2008) - {H 2008 FFHIR 2 FIEBITHE & S
e > PR EISTEASAKNE & & NAND Flash BYFTH » mIREHEG A
SKAYAIEE < 2007 4= NOR Flash fy7E Bt 2B AR - (HE G s
B SIS RS R R ST 5 ROM 8 L FR A SZ B e B n e L K37
B A ERENTREE A ER TSI ERAE  BURERERE
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H o~ FrEGEE AR

EHETEOEA IR ER B HUKE B ais b e L+ B EES G = SRR SELE R —
RUGE T FTREAS AR bz BEE R EE Y o — FERHT B » BB P 0 LA EIER
FEBA A BR3¢ TR BSREE TR A5 g NRFIR G s 22 H R BT R R ARy 40
Fri 60 > H AR HEariZE 18,000 F - {HL K] SEA% 18 22 it i A BUFg
HE MR ERER T E115,600 Fr 5 (H15Fr & Bl 73 #E Y 8] B A P R 22 170035
TG BFERIFI9003ETT -

R RS BRI A £ A0 A R R AN 2 B R RS G =g
5 WERTERE THEA SRS 7 ik s ERH B S8 I TR A
e EthEE L AEBE R SR TTE AZS(Hi-Current Implanter) f]ESE
B M R REE RS REMEE 2 5 43 E AT - B A BRI AR
FERBREEFIFER (Control Wafer) FUEESHIE - izt 90%1IEEErRESIAY,
] -

FH AR TR A SRRV R D) L3R TEAGRY » T0A E — AR Ja s » (Kl
ok B SR 1 A AR P AR — T S A HE R r] S - USSR
i 0 RREYEMEREAL SRS R - T DR/ N ERAEITE R CE B S HRA
HEE - AR > R &IV 70 (super-hot run) SETTE RS » HRUHTER —
fi#l>E A RESE R AT A 4 EERE P15 BIHMERVAS SR TR BB B E R - &
REIRAHIE R FRYEE - (51T 600 BEZETT -

& T FERL T RIER T A 7 38 B R 8 B DU AR B 5e ik 2 40
R B T AR B - — HEE st RE st e e HY i > SRR T
TRECRAIES S (HARFT AR RS SR A M 250 E T REAR L /HH 5 -
BT HEAA R EIKMREAER T R B s B P RK PRI SRR 2R &
TERESY - SR - 5 B SiEiE FE E - e IR B AR TR RS - BEAR
LN EfEE N E - (HIE — A A RS L SRR e A & PR T K
INEIG TG P AR E BRI ST > HFIA super-hot run 1y 5 =EITE B -
HHE AR ELACZ B EERE B NS L NFE -

B TIEHT - ERRERIE TN R E G M SR A LR HER P 2R
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A EERA R A EEVE ? BT AR AR EESR AR G E TR HERY
Al A TSR EE 7 SR RO A JE\ s E A REAE RO EE 2 B S TR E
TR LIRS TS5 © FHE R AT A PR S R - BR
A PR A AT AT PR ol 1 Y B R et 2

&~ BEFM
— i

AN SRR 7286 12 ] T o 2 7 TR R SR il {1 2 R R AR A
HERE Ty > PRORE B E I TR D (B AR SRR B A RES IS Te Tt
HDLUR RF I IBE ) (R 58 b B B4 PR SER TRRBIIR 22 < 1wl i
AEARSEEET A U BB AR IR - AR ER AT BRI RS B A AN E
T PRORE LA A T OUE RS ORISR PR - DGRBS -

AMEZERTFE T LS RS A R A R T T 52 BRI oA > MRS 5 m)
FEFHEYIRIR AT T B » FERN BT ME R B H AR T - AMEREEE
PR B AR LLOR B flE 2 2 R e SRR -

= B B H AR

I FERMEZEE R REA SRR R E SRR T -~ AR
SGEETREE A R ARRE -

2. FEEEFREZE > SRS R EIRR AT AR E TR -
AAEEZE AT AR T T H AT T RE B R DR A RE

3. BEANHEER TR E - I AT SRR E R R
b NIRRT AR TR -

4. HHERHESET o Sl R E RN R B o BR T
PRI BAT S JRFe EL i o By SR B B PR  AfTRE T T R AR
FEMHZERT FE PR A RIFTER R AT TR > DS EAEAR KA US
Sl - ELAR SRS HEH s2AT THRAVAE
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=~ ESE N L BRI ~

AN ZE RS G T R BB AR BGE AR R R AT - S A BRI
PR EOE EH SRR BRI E B - n] i B BRGNS R T - A
(I AEAT IRAIRFTAT P ELIEURS TR ~ A0 28R Ja\fe TS TR SROT 3R e Hog R
% ~ POREENA IS B E EAIRRAY ~ AR B R FEIPR - DURERR
AR AR S -

(—) + SRNEERUSHRER

ENSFESEEES L /NCINENCE SV RE P E 1o G e iy gr il
(fERT - SERERR fE 0L M BB SR 1 (R E <% > 2005) -
T B 2w Bl T 25 B B 8 7 ZH (R IRF EL 4R A RE Bl B KR (H
B> GHERTHERRE T ESERERE T2 FEIRES
B GERHEENEEHEEMAAL  HTAA /] LIEE AT K
BEek > MM E2EINSMmAEGEFERGER  HESMVEE AL LS #E
A —SE @A - KL RAZEAE 5 18 3 Je— i BT SR A B A0 =
R FH A A e ] R S B BOS A BRI ORI B B -

(Z) SRR B BLE SR
AR —SEE RIS PRI RE > g —(HH#AIRY IR - I SdE)
B2 A 73 2 A S rh SR DU B B R TR P R B PR Y R SRR B R
ISR ZE oA A B2 R MR R SR ST SR A B B B DA RE » 2R
b NIRRT S SRR 0R - WA & 2 TR AT TR %
FRRFAt - [RIHRE AL AE A 82 52 75 B 5 vh S TR g SR AT B

(=) EEET LR R EER
A ZE R R N AURIREES] - (RS EAA A EEN: - Kt r]E
EAEE TR T HURBUREE A - BB IR SR B RE s N AUTRIRTTEE 5 IR
AL SRET R ORI IS B A B AR - RAE AN FIRIRE s
Tl SRS S B R AV ZE R TAERARY S -
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R B AR E 22 A e A B P e A SR B S e B Bl
FNE B FRaRAITESE - R MR AR AP 85 e imiRr
RERIATHEL -

AAEZEHE T 5 R & R LU R A T 2R~ oA 3B B SR TR A/
FERIREF > A 29 5 38 m] DA ER AR I SR o A AR e R ARRR i iz
B R AMEZE RN A DL SRR 53 172844 L(UNISON decision analysis
framework) (Chien et al., 2007a; Wu & Chien, 2008; f&§iEE » 2005) HE{TEREH
FEANKIER © IR (Understand) ~ FUEHEE (Niche) ~ Z2HE 2 2B 1%
(structure Influence relationship) ~ % ¥ # 3l &5z (Sense and describe the
results) ~ fEZ& FIET B L 8iffr & (Overall judgment and measurement) Jz Al B e
PR (tradeoff and decisioN) o fp{[H A B ET 0 & B A WA I8 2 R B B A B R 1
13 BL S R ERIRT i B 1 T R LIRS SR AP B - 2722 -
FEFHI A TS 2R BRI B PR T BB (s » 2005) -

1o ~ PR G ¢ A B AR

( - ) ﬂﬁﬁgﬁ:ﬁ%

L EERERA

ECREEEEERIUER - DUT R IRERY T i - #E - R
B R AR -
2 fE R i

PP B - B B B E N AR A SR L SRR i B o B

Foor ERE ZHINE - EAGERENE -

' fE 2k 128M Flash Memory E{aZE HISR& T ?

* K’y 128M Flash Memory R RERE ARG » Fl—FotE k
% A REAANRIE SRR - K] Hh g NRRIRSE 82 A 1 oK IE e
Kk 40 Fr > R E PR AR B A RERYE 22 - H RS HiE
FEF] 12,000 fr o FHE T ERA MBI EA RS ES R MM
B4 AR R AR (Kuo et al., 2011) «

Q : FRASMEBHEFRERERY AL AT DR A EH » (BB ZETTRE

ZEIHIPRH] FefrT?

> Qo
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A CERRISME - BR 7 A BN S I RS BREE
el H DL R ; i FeAERe - BEamE A NEIEA - &
WA B DL b o [KIth - FEFEZRIRE - 385 SRR 5k
SRR A A AT - EHR A R - 2ES L
Ee#E 4TI 1% (Shih et al., 2009) -

Q  BEEFHIRIRBICRA G HRLE ?

A EZE R BRI R BRI B - TRERZ B ARG - B
M~ TRTHERMTE  JIREEEREF - WEAEBR
AR EE AL

Q : HEFHBEERISYRITE - TTREE 2 IMERIRIBLRRIY
B

A AN P OREG THANK R BB T AR T AR E
HITSE IR A T R S 2N R A e B P &5 VR R
£ MBI -

1

i3

(=) REMZ

LR
ERPRZIRRAE » SRR B - DU FEAE SRR RTE I
A FUE FERYHE] - BRSRAY G E A RSN 22 - PR R IS
L (objective) Y T H AT ZE - HAR T 43 By PU%E (Keeney &
Raiffa, 1993; f&iiEE > 2005) : TR HAZ(Strategic Objectives) ~ —fk
H #2(Generic Objectives) ~ R H 2 (Fundamental Objectives) ~ T.H
H 1% (Means Objectives) °
2 A ZE R B
A B - S B A 1 e {18 5 R RE H Y R 5K AR S AN E R
T > DISEHR B ERAR SRS B ST 5 -
Q : BEHAIZ HILE 128M Flash Memory By4 ENR TRy
far 2
A BBAERERE T E L TR RRAER — FOBE NRER
TR B - SRS e R RERY Ry =58 - A THIROCRE I MR A H
Fr8OTHFEARR 40 FrEghky 60 Fr HE R EAEEEE 15,600
}:‘L‘ o
Q : HEHWARTHAERAFNRIEEE - —EE - RABE
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AERLIRIRTE N > X EIR SRS B AR R B R AR R ¢ —

fise AR R JEU A AR - AR EASRs 3271 128M Flash Memory
FEHE > Die & PRl 8RR - R rZIiRAEE - THHE
AEER AR SR DL+ B BRSO LB g R R HE Py
SR 40 FrgIngs 60 Fr e

s EZE A B RIS PURAT AN E T P2k 2
P AHEEIR T R BRI IR o ST R A ARG AT

RERAERTE - fEIR AR Se R R BGE L Fr A 58 S e B
T HAERE) © {HH] super-hot run LI~ & A REFFEIHE
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