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In this paper, we propose a model-based approach to estimating production parameters of semiconductor FAB
equipment. For FAB scheduling, for example, we need to know equipment’s production parameters such as flow
time, tact time, setup time, and down time. However, these data are not available, and they have to be estimated
from material move data such as loading times and unloading times that are automatically collected in modern
automated semiconductor FAB. The proposed estimation method may be regarded as a Bayes estimation method
because we use additional information about the production parameters. Namely, it is assumed that the technical
ranges of production parameters are known. The proposed estimation method has been applied to a LCD FAB,

and found to be valid and useful.
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Figure 1. Spec Data Management Framework for FAB Scheduling
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Figure 2. Production-Parameter Estimation Model for Inline-type Equipment
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Table 1. An Example of Material Move Data Obtained from POP
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ID Type
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X :loadere] E7HAA

x, : W AR EY HE 72 EA gl B of 7

1) 2oe 94 ARAN P 48 w9 AlES A
olojo] LEF=th ok, AMolold AFS SHFS
T A T3] glow FAS FATF ).

2) FFY AFE A& AT e rteEH A a7 H
X] %L}Eq'( 531)

3) Avle AHe AF /A wel L85HE set

up-time(o,, 0,)©] TFETK xz).

4) v l%ﬂ Fold A RR 8l Arizks)e] 7k
|

2 2)~2 @)Y == A9 Al &+
578 72 A Z g 7| FA B v oA RS e
t}. z,< inter-loading time©] /3ol whe} 24

of FAA =

< tact-timedl] 98 G 5 S Yt 2, = EFE
SR} Anl9 7hgEn] 2o oo uet JEgS we
& e Ve o, 478 F0 e g7 F7h 2
AEo] EFTEGH TS = F U vy 2, =
Au] oy oS AASte] EREEH R JFS
S 4 S-S Yehd

24 FAFHA LA A

AEE I BAFCZRY A EAHRE F317] 9
3 4 7#2-& vl of sttt 4 122 F71 FAFo] o
| A7 EAGRE FH 5= AMEE AAE TR 9
S AR ANV|FEARY 7|E&H HEd EFEEG R 9
5 AR ETh AV FA R 7)&A WMo E=<Table 2>9F 2
o] Au] Az Yo7} A o] 3k u] A7 FEA K9] V)& &&
HOE oju] gttt

Table 2. An Example of the Technical Ranges of Production

Parameters
Production Parameters Ranges
Tact Time(T, sec) 50 < 7< 300
Flow Time(?), min) 50 < ¢ <80
Down Time(d, min) 5<6§
Setup Time(o,, 0y, min) o, =10, 0, =60
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where xy, Ty, Ty 5 =0, 1

v : Flow time, : Tact time

o, : Minor setup time, o, : Major setup time, § : Down time
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Figure 3. Technical Ranges for Tact-time(7) and Down-time( &)
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1. Initialization

E=0,FE=0

E;, = set of inter-unloading-time stamps from operational data
;= set of indexes of down events in the operational data

2. Estimation of tact-time
Foreach U7 in £y,
If U7 is bound to 7’s range
E=EUU
End If
End Foreach

T = estimate (ET)

3. Estimation of down time
Foreach U7 in E),
if U7 is bound to &’s range
Ey=EU (07— 1)
= LUi
End Foreach
5= avemge(E;;)
0, = Z(E,;)/Total Observed Time

Function estimate(E)
o= avemge(E)
o, = stddev(FE)
E'=0
Foreach £ in E
if £ is bound to % 20,

E'=E' UE
End Foreach
E= average (E")
return
End Function

Algorithm 1. A Procedure of Estimating Tact-time and Down-time

Trange o, range 0, range

. . — — >
50 300 650 900 3650 3900 (Seconds)

Figure 4. Technical Ranges for Tact-time(7) and Setup-times(o,, o)
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1. Initialization
E =0.E, =0, E,=90
E,, = reduced set of inter-unloading time stamps from
operational data,
={U; € EU‘Z%IS}
ES = reduced set of sojourn time stamps from operational data
={U, € EJi& I}

2. Estimation of flow-time
Foreach U, in E
if U, is bound to 1's range
E,=EUU,
End Foreach
12} = estimate (Eﬂ

3. Estimation of setup-time
Foreach U, in E,,
Else if ¢/ is bound to s range
E, =E,U (-7
Else if U; is bound to o,’s range
E, = Eﬁz u(t—7)
End Foreach
0, = average (Eal)

(;2: average (EUQ)

Algorithm 2. A Procedure of Estimating Setup-time and Flow-time
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Figure 5. Main GUI of the Prototype System
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