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ABSTRACT

For smart manufacturing, most semiconductor sites utilize automated material handling systems(AMHS). As one of the AMHSs, the OHT
control system(OCS) manages overhead hoist transports(OHT) that move along rails installed on the ceiling. This paper proposes a real-time
scheduling system to efficiently allocate and control the OHTs in semiconductor logistics processes. The proposed system, as an independent
subsystem within the OCS, is interconnected with the main subsystem of the OCS, so that it can be easily modified without the effect
of other systems. To develop the system, we first identify the functional requirements of the semiconductor logistics process and classify
several types of control scenarios of the OHTs. Next, based on SEMI(Semiconductor Equipment and Materials International) standard,
we design sequence diagrams and interface messages between the subsystems. The developed system is interoperated with the OCS main
subsystem and the database in real time and performs two major roles: 1) OHT dispatching and 2) pathfinding. Six integrated tests were
carried out to verify the functions of the developed system. The system was normally operated on six basic scenarios and two exception

scenarios and we proved that it is suitable for the mission planning of the OHTs.
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Fig. 1. System Configuration for Semiconductor Manufacturing
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Table 1. OCS Command Type

Command Explanation
From OHT A moves to process A to transfer FOUP A and loads (Get) FOUP
To OHT A transports to the next Facility (Facility B) of FOUP A loaded (Get) through the From command
Replace In case of two From/To commands occur in three Facilities
Cancel In case of receiving cancellation command before transferring (Cancel command for From operation)
Abort In case of receiving a cancellation command after transferring (Cancel command for To operation)
Pause In case of the OHT moving for a From/To destination pauses its movement
Resume In case of the OHT in the Pause state moves back to the original From/To destination
Go OHT A moves to specific area R (R is created by SA)
MustGo OHT A moves to a specific area R (R is set in MCS)
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Table 2. OCS Command Characteristic Classification

Command SA-)Main Destination .
) . . Vehicle Related
Command | Generating Request Start Destination | Generating .
. : . Assignment Command
Entity Available Entity
Variable
From MCS (Current position of optimal | From Port MCS 0O To, Cancel
Vehicle)
To MCS From Port To Port MCS 0 From, Abort
Variable
Go OCS Main (0] (Current position of related Variable SA Cancel, Abort
Vehicle)
Variable
MCS, L . MCS,
MustGo 0CS Main (Current pos1t.10n of related Variable 0CS Main (0]
Vehicle)
Variable
MCS, N . Resume,
Pause OCS Main (0] (Current pOSltllol’l of related Variable SA (0] Cancel. Abort
Vehicle)
R MCS, © ; Vai.able f related Variabl MCS, 0 Pause, Cancel,
esume OCS Main urrent position of relate ariable 0CS Main Abort
Vehicle)
. (0]
Cancel MCS, (Current \(’)ii?(l))rlleof related Current MCS, (Unassign From
OCS Main posit Node OCS Main upon
Vehicle) .
completion)
(0]
Variable .
Abort MCS, . (Current position of related Current MCS, Main (Unassign To
OCS Main . Node upon
Vehicle) .
completion)
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Message Type Send/Receive Direction
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Table 5. Integrated Test Result

1st(20. 06) 2nd (20. 06) 3rd (20. 07) 4th (20. 08) 5th (20. 09) 6th (20. 10)
Command
Case | Success | Case | Success | Case | Success | Case | Success | Case | Success | Case | Success

From 11 11 11 11 16 16 16 16 16 16 16 16

To 5 5 5 5 10 10 15 15 15 15 15 15
Cancel 3 3 3 3 3 3 3 3 3 3 3 3
Abort 3 3 3 3 3 3 3 3 3 3 3 3
Pause/Resume 6 6 6 6 6 6 6 6 6 6 6 6
Go/MustGo 4 4 4 4 14 14 19 19 19 19 19 19
Exception : From - - - - 5 5 5 5 5 5 5 5
Exception : To - - - - 5 5 10 10 10 10 10 10
Total 32 32 32 32 62 62 77 77 77 77 77 77

Success Rate 100% 100% 100% 100% 100% 100%
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Fig. 8. Integrated Test Environment Fig. 9. Integrated Test Interface Sequence
i1 SchedulingAgent exe - O x
Server Connected A

[Main —> SA] Receive message : 0400SOTFF111111NYEHI CLEOO0000000000T 1000005 L 45bytes)

93 7 0 [From B AU 83]
Dispatcher

TargetVd’nc\e\D YEH| CLEOD00000000001

== 53 19

S;"é" Vehlc\e © YEHICLEOO00000000001 29 (13, 18)
(3 WE) (13, 14) (13, 10) ’“(D 6) (8 3) 3 8 G 10 G149 G318 G 19

{Fron B3 A4 Z ot
‘(OBBSUUZAH 11711VEH ICLE0000000000001 0800002800002 7000025000021 000001 000002000003000004050005 ¢
[S4 => Main] Send message : 08850024F111111YEHICLEOO0000000000109000028000027000026000C21000001000002000003000004000005 4 93byvtes)
[Main => SA] Receive message : 40310S03F111111¥EHICLE0000000000001 L 3Bbytes)
93 78 ¢ [Fron 25 TL]
=g e ¢ [From 215 AK]
1UTZSOO4AFTTTTTT L

[S& —> Main) Send message : 101250044F 11111140 17bytes)

Fig. 10. Sending/receiving Messages : From Command

To g0l d9] %ol Z=== 53t T2 Ayolrt. OCSete] A AH, AR HAIA], HAIA]
Fig. 102 7] AY=2 A9 F From g3l Histo] 249 2%, 24 Vehicledt |4 F=dd 2HE HolE

SA AlAEo] OCS Main AlAEIT ¥ 9 AL 235 11 o} OCS Main A|AHI0] From BH<& SA A|lARICR F4]



GHT_Sim_Event 162516.Jog - Windows 2% - o x
TYH BIO ANQ 20 SETH
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117 [0] MCS, (-> MainController), send (from, to) msg
1 20 [0] MainController, (<- MCS), receive (from, to) msg
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125 [0] MainController, (-> SAManager), send (from) msg
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