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Abstract

The overal equipment effectiveness of wafer
fabs has lingered at a level below 50%. The
effectiveness of awafer fab is affected directly by its
configuration of primary processing tools. Capability
or capacity imbalance among primary resources
generally results in long-term losses of equipment
effectiveness at the factory level. This project
proposes to develop fab configuration design and
analysis methodology to prevent or lessen capability
and capacity mismatch of manufacturing resourcesin
the environment of rapid product mix change. This
project has three mgjor tasks: capacity modeling,
resource portfolio planning, and decision modeling.
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This project has resulted in a collection of capacity

planning procedure and methodology, resource

portfolio planning methodology and a software

decision system.
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Factors (3 |1 | [4 | [2
Tool availability o) 2 2 2 O
Tool efficiency O| ?2 | 2|2 o)
Yield @) ? ? ? o)
Lead time offset ? Ol 6| 2 O
Batch efficiency o) o)
Tool dedication 0] O o)
Tool backup r r o)
Notation ?: uncertain but presumed
r: rudimental

Notation

AR - Job arrival rate

Q - Machine quantity

B™ - Maximum batch size

MTTR - Mean time to repair

MTBF - Mean time between failures

T1 - Traffic intensity

mbs - Minimum batch size
Equation
T/ = AR’ (processing time) N MTTR

Q B MTBF + MTTR
p= (B - mby. o g
- r /nc)2
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Under the same product mix and tool portfolio
scenario, simulation capacity model verifies the

Verfication sufficiency of static and queueing capacity model
with statistical analysis
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