LEBMERE D RLER

Evaluation of Dual-Fab Design Alternatives for

Semiconductor Manufacturing

oA R
RS RN



LA R S 2R
Evaluation of Dual-Fab Design Alternatives for

Semiconductor Manufacturing
b A Y Student : Show-Yen Chen

Ry TG EL Advisor : Dr. Muh-Cherng Wu

ALk o2

A Thesis
Submitted to Department of Industrial Engineering and Management
College of Management
National Chiao Tung University
in Partial Fulfillment of the Requirements
for the Degree of Master of Science
in
Industrial Engineering
June 2010

Hsin-chu, Taiwan, Republic of China

PEARA L4 ERT



A ek REFE T AB L

RF 4

AFTAEFEHFEIRREANT RT > Z AR ST RDEA R 2
FAEGHE - RS B RFERSME P s RS B o

PRSP P F1R LR e RMEPABORES TR cH- AR5 %
BT F AR AR S B - AR R L R S T e 1 IR E A H -
s ® e B RERERS D REEFERAE P L0 S BT A2 kR
R AR BRGS0 R TER T AL i FIP R R
RS o ABE B0 B A BB S P AR PR i o B k- deAj A - B
k> $rr AU (Fop A A F > L1 FHABKEIA [ R A RENMD
A EAFY A R AN o AT R B eE S K RER SR

Fefp o f > T PGS EGTERIE SRR IR RPAR -

BATER OIS ATAT > PR EETE - AR RS B REA DT

SRR

isig
bk
e
‘W

B HaR %%}"Q\*%%_‘Ebﬂﬂl—ﬁﬁ_gvﬁ.‘h ’mI4)§‘€A:\J‘_,:J/

Mgt L LHEMEE R SR BB A HERE S SRR EN



Evaluation of Dual-Fab Design Alternatives for

Semiconductor Manufacturing

Student: Show-Yen Chen Advisor: Dr. Muh-Cherng Wu
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National Chiao Tung University

Abstract

This research examines three design alternatives for semiconductor fabs in order
to compare their effectiveness under various scales of throughput requirements. The
three design alternatives are respectively-called .single large fab (SL-fab), two
functionally-comprehensive fabs (TEC-fab), -and two functionally-disjoint fabs
(TFD-fab). Given a particular._set of machine types and numbers, the three design
alternatives use different methods in the decisions of physically locating these
machines. In the SL-fab alternative, all machines of.each type are placed in a
workstation and all workstations are located in a single fab. In the TFC-fab alternative,
all machines of each type are grouped into two workstations, each of which as a result
is functionally identical and respectively placed in one of two smaller fabs. In contrast,
the TFD-fab alternative, all machines of each type are placed in a workstation but all
workstations are grouped into two categories, and each category is placed in one of
two smaller fabs. Queuing network models are used to design the machine mix for and
evaluate the effectiveness of the three design alternatives. Experiment results indicate
that the SL-fab alternative is most suitable for small-scale throughput, the TFD-fab
alternative is most suitable for mid-scale throughput, while the TFC-fab alternative
might be most suitable for very large-scale throughput. Surely, ranges of the three-level
scales of throughput depend upon how we make the assumptions about the revenue

and cost information.

Keywords: Semiconductor manufacturing, Fab design, Cross-fab production,
Group technology, Queuing network model
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