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Cluster ToolWhere are we now?

Modeling
-OOM/P in C++

-DS and STL
-DEVS Formalism

Analysis
DEVS Simulation
DEVS Verification
Case Study: CT

Case Study: Fab.

Execution
- R/T Exe.

We are here!
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…

Motivation 

CM1 CM2

PM1

PM2 PM3

PM4

… NPT(w1)=40;

WKR(w1)=40+40=80

NPT(w2)=30;

WKR(w2)=30+30+100*22=280

In simulation study of 
cluster tool (CT), we found 
that the dynamic & global
dispatching rule such as 
LWKR (Least Work 
Remaining) is better than 
static (Fixed Order) or 
dynamic but local (SPT: 
Shortest next Processing 
Time) one.
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CM1 CM2

PM1

PM2 PM3

PM4

Lithography

EtchingDeposition

11,

21

12,

22

12,

22

13,

23

Lithography

Semiconductor Fabrication System (SFS)
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Scheduling Issues
CT selecting Job in Qs [1][2][3]

PM selecting Wafer on CM or PM

11,

21

CM1 CM2

PM1

PM2 PM3

PM4

No previous research applying 
LWRK considering global lot 
status of fabrication procedure.
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…

LGWKR: Least Global WKR 

CM1 CM2

PM1

PM2 PM3

PM4

…

WKR(w1)=40+40=80

GWKR(w1)=80+TPT(w1,Deposition+Lithography+Etching)

WKR(w2)=30+30+100*22=280

GWKR(w2)=WKR(w2)=280

CT for Etching

First 
Trial

Second 
Trial
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Lithography

EtchingDeposition

11,

21

12,

22

12,

22

13,

23

Lithography
SFS

pull
pull

pull

Diagram for Lot flows and Pull-signal flow
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SFS

Diagram for DB Query Flows

Cluster 
Tools

Buffers

Ask (Lot_id, PI)

Answer (Lot_id, PI)

Ask (Lot_id, PI)

Answer (Lot_id, PI)
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Ready-To-Pick Ready-To-Pick

Pick Pick
Place Place

TM
CMi
i=0,m PMj

j=0,k

OHS

IPMjICMi

OPMj

IS
OW
IW

CTCtrl

OTM

OHS

ITM

IHS
OHSIHSIHS (s,d)

IS
OW
IW
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IWi
OWi

OSj
IWj
OWj

IC
OC

ai
di

OCMi

ODB IDB

Pick

Place

Cluster Tool (CT)
ask answer
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Waite,inf

CmdTransfer,0

AskDB, 0

CmdProcess,0

CmdCM-Out,0

!OTM:(i,j)

!ODB:(id,PI)

!ODB:(id,PI) ?IDB:(id,PI)

Ctrl

ICMi

OCMi

IPMj

OPMj

OTM(i,j) ITM

(1)

(1)

(1)

(1)

(1)

(1)=(?x):(UpdateInternalVariables(x);)

!OPMj:tp

!OCMi:1

C1

C0

C2

C3

y

y

y

y

n

n

n
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Idle, inf
•InputPort in; vector<InputPort> pull;
•Vector<OutputPort> out;
•string m_phase;
•vector<Job*> m_UnaskedClients; // V1
•vector<Job*> m_AskedClients; // V2
•vector<Job*> m_AnsweredClients; // V3
•vector<pair<lot_id, PI> > 

m_SelectionOrder; // V4
•vector<bool> m_OAvail;V1 empty?

n
Ask, 0

(Move J from V1 to V2;)

(1*) means

(?in:J), (push J V1;) ||

(?IDB:(id,PI)), (move J with id from V2 to V3) ||

(?in:c),(m_Clients.push_back(c);) ||

(?pull[i]), (m_OAvail[i]:=1; )

V1 & V2 empty?n

SendToi, 2

?ODB:(J.id,PI)

(1*)

!V3.empty &&
m_OAvial[i]=1

y

(1*)

y

(m_OAvai[i]:=0;)

(1*)

n

(!out[i]:m_Clients[0]),(m_Clients.pop_front();)
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Cluster ToolTo be continued…

Process Definition Model (PDM)



© 2006 Moon Ho Hwang  13ECE 575, Dept. of ECE, 

Modeling:
DEVS

Formalism

ECE 575, Dept. of ECE, 

Case Study:
Cluster ToolReference

[1] L.M. Wein, Scheduling Semiconductor Wafer Fabrication, 
IEEE Trans. On Semiconductor Manufacturing, 
V1,N3,Aug., p.115-130, 1988

[2] S. Lu, D. Ramaswamy, R.R. Kumar, Efficient Scheduling 
Policies to Reduce Mean and Variance of Cycel-time in 
Semiconductor Manufacturing Plants, IEEE Trans. On 
Semiconductor Manufacturing, V7,N3, Aug., p374-388, 
1994

[3] Y.D. Kim, J.U. Kim, S.K. Lim, H.B. Jun, Due-Date Based 
Scheduling and Control Policies in a Multiproduct
Semiconductor Wafer Fabrication Facility, IEEE Trans. On 
Semiconductor Manufacturing, V11, N1, Feb, p155-164, 
1988


