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ABSTRACT

Presented in the paper is a reservation based dispatching rule to achieve the on-time delivery in
system LSI (large scale integrated circuit) semiconductor fabrication (FAB) with urgent orders.
Using the proposed reservation based dispatching rule, urgent lots can be processed without
waiting in a queue. It is possible to achieve the on-time delivery of urgent orders by reserving a
proper tool for the next step in advance while urgent lots are being processed at the previous
step. It can cause, however, tardiness of normal lots, because the proposed rule assign urgent
lots first. To solve this problem, the proposed rule tries to find the best tool for the reservation
in the tool group, which can minimize idle time, and the reservation rule is applied at all tools
except for photolithography tools (bottleneck). MOZART® which is developed by VMS solu-
tions are used for simulation experiments. The experimentation results show that the reservation
based dispatching rule can achieve the on-time delivery of normal lots as well as urgent lots.

Key Words: dispatching, reservation, system LSI, semiconductor, urgent order

LA &2

A A4S FASA Y. =3 World Semiconductor

2011 AA] A 2EHEE A A AL AnlEE
=8l PC, Z2PEE TV, ARe2} 59 A Bk
717] 3k 2 AsR), 224 AR e A5
71A AAQellA YERAL = IT 855 5 &
ol AdtiH] 3.3% 5713t 1,863 2] 29

ro e

Corresponding Author, scpark@ajou.ac kr
©2014 Society of CAD/CAM Engineers

Trade Statistics(WSTS)S & WES =, Bt 52
A HlzY 2 FHE 53 A o] ml$- =2l
wiel 201537HA] AT 4.7%2] AHES olE
Ao = Ao, ] Al2g viEA] A7 B
3 201597HA] AHHF 3.8%2] AAE S 7|26
5459 @ 9] qtRof o] & Aoz st
AxF F7Veke 27 Q75 WA A
&8 Fo)|7] ) Adn] 7lE 2 A7

o

A BE TASH B AT BES 59



A28l LSI RE=A] FAB| H7|

Table 1 Global and domestic semiconductor sales
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2011 2012 2013 2014

A R 186,324 187,064 200,788 209,927

o 3RE 33% 0.4% 7.3% 4.6%

A R 11,018 11,888 13,012 14,019

M E 15.4% 7.9% 9.5% 7.7%
Unloading Developer Scanner £ Operation Due Date(ODD), Earliest Due

Coater

(2) Inline machine

Loading/
Unloading

(b) Table machine

Fig. 1 Machine types
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Fig. 2 Conventional dispatching and dispatching with
reservation
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« FinishTime(lot k) : lot k2] 7}g-0] E1h= A1 7%,

» ArrivalTime(lot k, step n) : lot k7} step n®l] &=
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+ process-steps.
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o U-lot : o|eF FHojof 3= 71F lot.

FT = FinishTime(N-lot);
For (i=0; i<ArrangedSteps(Idle Tool).Count; i++)
{
FinalStep = ArrangedSteps|i];
PrevStep = Previous step of FinalStep;
PrevLots = Lots at PrevStep;

For (j=0; j<PrevLots.Count; j++ )
{
Lot = PrevLots[j];
If(Lot is not urgent lot)
Continue;

AT = ArrivalTime(Lot, FinalStep);
If(AT < MinAT && AT < FT)
{

MinAT = AT;

U-lot = Lot;

Return U-lot;
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Tool 1
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Tool 2
(run)
(a) Dispatching result 1
" Tool 1
track in
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Tool 2
(run)

(b) Dispatching result 2

" Tool 1
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Urlot @— __________ (run)
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Tool 1
reservation
U-lot @- ---------- (idle)
Tool 2

(run)

(d) Dispatching result 4

Fig. 4 Four cases resulting from the proposed dispatching
rule

ABA ARG Ak ue] Ueny g
A7 FEO W] WS DY 2 9FL

b Y] AdE 2T

[ o r

S r
=2
S
re
o u:u
Lo
m x2
i
o

o o
=
rr
ok
l _I}U Flr 1
ol
o
o
fu

[
2
ot
rlo
Y
i)
ﬂ
N,
52 g
°
28
£
o2

o
Z of
o o

W o
o
o
Ach
o X
o
)

)
£ 2
U

¢

o
oo
of
ol
ol
N
o
1>

s :‘E'., it
Hir
rlo
N
ol
i
o
Jo

N
o
Fo
=2

LR
2ol N -

I
9
£ g
e
i
M
=2
>
2
o
_°|L
rir
=
o
o
ity
ofo
Ql',

3)\[

LAl A

=

ok

g

HI

2 =2 AlEYo)dS F3el] f1El, F)VMS
solutions®l| Al 7] @3 MOZART*E ©]-&3F3ith
MOZART"= Al 7HA] HlolElE 7|2 A&
o] 48 gtt} : bill of process(BOP) = d,
resource =9, dispatching rule. BOP =4l
BOM(bill of material)3} process routing®] Z &%
YEHNT o], ZZAH 29 step sequence, F
= resource ZH, 13 T2A A A7 59 A

£ 7t} Resource El-2 1] 2] €}Q](table,
inline, chamber, batch), Yol &&= t]2u)| A
£ Y RS 7 9] Al7HA| HolHE 7Rk
o2 FYgt AlEH oS Bl AH] 7FsE, WIP
AH, Lot history 5¢ 2% ZEE 4S5 3

AR AR FEFNA 1F F20] AHAs=
Fol 10%, 20%, 30%Y i, & vl 71A] t]&s)3
£l tislA] 4331t} ODD, Urgent Lot First,
proposed rule. ODDE AlxFek= #PH-2 thaa} 2t

ODD = Due Date — Remaining RPT * FF
* RPT : Raw processing time
* FF(Flow factor) = target cycle time / RPT

BOP Resource Dispatching
Model Model Rule
Next Event
Simulator

$—fﬁ

Lot ] [ Resource ]

MOZART
(loading simulation engine)
—

| Dispatcher |

Dt

(o) D
Simulation result
» Lot sequence of EQPs
* Resource Utilization
* WIP levels

Fig. 5 Overview of loading simulation engine in
MOZART



AlZ=8] LSI RE=A] FABS] W79 st djef 7dke] t)2oljd] & 241

M
=2
R
2
[
9,
ofr
‘iF

Urgent lot first 7122 & = b=
233 E¢] 7]nto] Hrt. o] 3] HA2 A
9] queuedl] U= lotEol talA 11F lotS -4
o2 At} 17 F29] @] WSS sk
Zoltt.

AtE e Hag Y 29 2495 938, Mea-
surement and Improvement of Manufacturing
Capacities (MIMAC) 6 DataSet2 7|HFo. 2 3}od
FAB 293 753l5io . bz o & 24|
7F HE FAol7] W2, & B9 rteEs
=o]7] fl3l ] 5¢} batch size, raw processing
time 52 FASUTE AlgH A T Y 5
QF =M, A2 670¥E-2 warm-up 717HO0. =2 7F
Fatod, vlolel & HASHA sttt Alsdlold 4
He @7 A S, 27 AdE lotge] 971 4
<, Fab out® lotE2] H+ cycle time 22|34
H] 7FsES ol&sto] YeERRITh AlEd oIS
Al Lut FE2] FFE 2.6(2.4, 2.8), 115 FE2
FF= LI52 Asiglon, of= d4 divtel 4

Table 2 Performance measures of each dispatching rules

s saliA A=A

23] A3}= Table 29} 2t} Urgent lot first 7
122 AlEdoldS F353 S wl, FIFO2 ODD
| Hlal] 715 =22 |71 Ade] Z3drt. skA Rt
€ 15 19 1718 A7 e st
Atk & =&odA Atete A S A8k
, A el tigh @] vES g e S AUl
. All Step Reservation &3} H|w.alo] X E g4
2] 7F5E(Tool Utilization)S | th3}sle] dut =
0] '27] Ad =g HAast gHS T 3
Th. Table 32 TH2 FFol|A] S8 231 o)™ Table
29} FUatA Ajtete 39 A UH F59
H71E B UEes S0 o 9o, FF 2.89)
Urgent Orders’ rate : 10%2] 73-$- ODD, Urgent lot
firstE 2 2] G 29 7= 9SA17] 7]
7 Y "% UEAIA Ajtele 24 %
< 315 4= At} =, Urgent Orders’ rated]] w2}
7Fs gt Mol A FFE 2484 715 Fi3k dut
T H71E 25 A F de-S Rl

K

o
o

2

O 2 30 |d

FF : 2.6(Regular), 1.15(Urgent)

Urgent Orders’ rate : 10%

Tardy (%) Tardiness (day) Cycle time (day) Tool Utilization
Normal Urgent Normal Urgent Normal Urgent (%)
ODD 1.04 29.03 0.27 0.25 24.89 11.82 97.55
Urgent lot first 1.91 21.54 0.33 0.14 24.90 11.82 97.55
All step reservation 8.08 0.39 0 25.27 11.15 96.47
Proposed rule 5.44 0.38 0 2523 11.21 97.25
Urgent Orders’ rate : 20%
Tardy (%) Tardiness (day) Cycle time (day) Tool Utilization
Normal Urgent Normal Urgent Normal Urgent (%)
ODD 0.98 14.17 0.18 0.32 24.57 11.69 98
Urgent lot first 1.98 5.34 0.3 0.07 24.59 11.66 98
All step reservation 12.28 0 1.01 0 25.63 11.12 95.75
Proposed rule 10.12 0 0.67 0 253 11.23 97.45
Urgent Orders’ rate : 30%
Tardy (%) Tardiness (day) Cycle time (day) Tool Utilization
Normal Urgent Normal Urgent Normal Urgent (%)
ODD 0 26.67 0 0.11 22.64 11.79 98.1
Urgent lot first 1.16 25.13 0.29 0.07 22.62 11.78 98.1
All step reservation 15.55 1.73 0 24.81 11.21 93.87
Proposed rule 591 0.82 0 23.72 11.32 97.27
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Table 3 Performance measures of each dispatching rules with different FFs

FF : 2.4(Regular), 1.15(Urgent)

Urgent Orders’ rate : 10%
Tardy (%) Tardiness (day) Cycle time (day) Tool Utilization
Normal Urgent Normal Urgent Normal Urgent (%)
ODD 30.22 80.33 0.76 0.89 24.99 12.6 97.47
Urgent lot first 39.13 25.76 0.72 0.15 25.1 11.81 97.47
All step reservation 50.62 1.08 0 25.53 11.17 96.27
Proposed rule 47.64 0.98 0 25.40 11.25 97.12
Urgent Orders’ rate : 30%
Tardy (%) Tardiness (day) Cycle time (day) Tool Utilization
Normal Urgent Normal Urgent Normal Urgent (%)
ODD 8.56 30.89 0.68 0.57 23.69 11.93 97.88
Urgent lot first 10.5 18.09 0.9 0.09 23.75 11.78 97.83
All step reservation 48.01 1.8 0 25.53 11.2 93.83
Proposed rule 32.26 1.21 0 24.82 11.31 97.1
FF : 2.8(Regular), 1.15(Urgent)
Urgent Orders’ rate : 10%
Tardy (%) Tardiness (day) Cycle time (day) Tool Utilization
Normal Urgent Normal Urgent Normal Urgent (%)
ODD 0 7.69 0 0.11 25 11.71 97.83
Urgent lot first 0 7.69 0 0.11 25 11.71 97.83
All step reservation 0 0 0 0 25.48 11.12 96.73
Proposed rule 0 0 0 0 2532 11.23 97.52
Urgent Orders’ rate : 30%
Tardy (%) Tardiness (day) Cycle time (day) Tool Utilization
Normal Urgent Normal Urgent Normal Urgent (%)
ODD 0 20.71 0 0.11 22.15 11.77 98.22
Urgent lot first 0 20.71 0 0.11 22.15 11.77 98.22
All step reservation 10.24 1.4 0 25.06 11.2 93.77
Proposed rule 1.19 0.2 0 2331 11.34 97.42
4.4 =2 £ idle® A5k A olt). o] & F3l 11w +
o] W] RS 24 5 vk A o] 2igk
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