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Simulator of Integrated Single-Wafer Processing Tools with Contingency
Handling
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Abstract

An integrated single-wafer processing tool, composed of multiple single wafer processing modules, transfer
robots, and load locks, has complex routing sequences, and often has critical post-processing residency constraints.
Scheduling of these tools is an intricate problem, and testing schedulers with actual tools requires too much time
and cost. The Single Wafer Processor (SWP) simulator presented in this paper is to validate an on-line scheduler,
and evaluate performance of integrated single-wafer processing tools before the scheduler is actually deployed into
real systems. The data transfer between the scheduler and the simulator is carried out with TCP/IP communication
using messages and files. The developed simulator consists of six modules, i.e., GUI (Graphic User Interface),
emulators, execution system, module managers, analyzer, and 3D animator. The overall framework is built using
Microsoft Visual C++, and the animator is embodied using OpenGL API (Application Programming Interface).
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Fig. 1 Examples of single-wafer processing tools
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Table 1 Examples of simulation software and their
characteristics
Languages Examples of Software Characteristics
Arena, MODSIM 111,

Simulation Language Flexible

SIMPLE++

Manufacturing-oriented AutoMod, AutoSched, Quest

Language Powerful, rapid modeling

Manufacturing-oriented FACTOR, FactoryFLOW,
Simulator WITNESS

Easy to use, limited
adaptation area

General Computer
Language

Need for expertise, high

G+, Java flexibility

Table 2 The characteristics of recent simulators

: Software Machine
Simulator  Target System / Language Scheduler Configuration
) AutoMod, Visual : .
TrackSim  Track System Basic (UI) Rule-Based impossible
ClusterSim  Cluster Tool AutoMod Rule-Based possible
ToolSim  Various types AutoMod Rule-Based possible
Off-Line .
VCT Cluster Tool VC++, OpenGL Scheduling Limited
swp In-line Systems  VC++, OpenGL On-Line ossible
¥ ' Scheduling P
HiFiVE - Java Sevlet, "
300 Wafer Fab. Applet, VRML Rule-Based Flexible
ManSim/X, MS/X .
FASL Wafer Fab. OnTime NA Impossible
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Fig. 5 Graphic user interface
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ZMTR -= ((zMTRVel*simspecd) / ComHertz)

T | f

Fig. 8 Subroutines of FindULPosMTR() control
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Fig. 9 Sequence diagram of MTR command
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Rescheduling ready_progress(y
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ES_progress_cvent(j

[ Save_done_event() }

Replace_evenl)

{ END

Fig. 12 Operation procedure of contingency manager
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Fig. 14 Three sequential stages of operating procedure
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Table 3 Recipe information for eight process modules

Type A Type B Type C

Alternative Alternative Alternative
Op. PMs PT RC PMs PT RC PMs PT RC

1 lor2 40 20 3 30 20 4or5 40 20
2 5 30 20 4 40 20 6 30 20
3 7 20 10 7 20 10 7 20 10
4 8 20 10 8 20 10 8 20 10

& Arrangements for contingency

13 I MIH  Finich Tranafer 7-5 #
1137 52210 1 failyre occur
(138 52210 MTR  Return 10 Beady Position
| 139 82218 WTR  Betun to Ready Position
0 52300 PMB ish Process
A4 oo PME  Stan P
28 00 PMB tart
PM8  Finish Process

13 54800
144 54800 MTR  Stant Transter 8 -> 13
145 Finish Transfer 13->13

554.20 MTR
, WIR  Stant Tansfer V35 & -

] i equest rescheduling
1149 s770 Server  Raceive reschedule
Tansier 28 -
151 51890 WTR  Finish Transter 28 -> 11

o . red vost-conti ‘
* option of selected p ’ ® Request for rescheduling

Fig. 16 Event logs after the first failure occurs
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Fig. 17 Gantt chart where failures occur
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