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A Study on the Development of the Overhead Hoist Transport
Control and Management for 300mm Wafer Transfer

based on the Optimal Flow Path Algorithm

by Kim Hak-Sun

Department of Maritime Engineering
The Graduate School of Korea Maritime University

Pusan, Republic of Korea

Abstract

This paper explain Overhead Hoist Transport, Overhead Hoist Transport
Control System and OPC(One-board Programmable Controller). Overhead Hoist
Transport is the device that transfer wafer though rail installed on the ceiling.
OHT Control System 1is the system that integrate and control to the best
optimal and manage the many OHT. It is used in the factory that produced
semiconductor wafer.

OHT 1is operated from an upper group by the transport order to be ordered.

Consequently, this paper is designed the module that consist is command
entity and operate entity. And Wireless LAN communication and protocol is
designed. It is ensured against risks which the minimize could communication
error and fail.

The experiment observe SEMI Standsed scenario made the OHT for research



and was the low to the experiment method to be produced. Therefore, OPC that
i1s made by the design verified the adequacy of a system design.
In this paper, All final result developed so that the contentment could order

various driving condition and characteristic that contain a semicoductor standard.
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PreConfiguration

initialize adjacency matrix(W), distance
matrix(D) and path matrix(P)

make adjacency matrix
from map information

make matrix D,P from
Floyd Algorithm

shortest distance for a node make node matrix

®

/ make node matrix(N) that sorted by ; reference: ﬁ
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make node matrix(N)

i=0
getind column in
distance matrix (D)

apply QSort algorithm >

set i row of node matrix(N) )

is less than
de count  es
ode coun yes

no

select Vehicle

initialize \ariables >

v

é get a node(i,j) from node matrix %

j++

is exist vehicle

n node
ves Q/ no

get i nd vehicle
<calculate access time>

less than first

ess time
\L yes

reallocate first access time

QNG

j++

0

i>08&8&
access

0 is free the state

vehicle
\L yes

select wehicle

{

|
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calculate Path

get parameters (src
node,dest node)

v

calculate path by path
matrix(P)

v

return a path that from src
node to dest node

collision prevention

— is exist a vehicle or
—
— _—preserved vehicle in toNode

no yes

update node table .
assign waiting

command to vehicle

assign move command
to vehicle

/

Y
L)
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allocate moving command | This logic is to assign the unit
moving command of a \ehicle

get ajob command and other infomatiors
(vehicle,toNode,path ID,...) in job command list

set the state of job command by
current vehicle position and toNode

job complete

@Mingud MMAG of job command write log for current )
state = 5(complete) jobin log file

on moving (state=1 or 3) \L

get a path ID by the state delete curent job in
of a job command job command list
get the path coresponds to delete paths that has a
selected path ID from path list equal job ID in path list

( get next node to move by current

position of vehicle and path
H : 3 llision states:
assign moving command to vehicle } apply o ) .
y - — prevention | 1: mowe to Src node
< for moving to next position(node) P 91 logc 2 loading
B 3: mowve from Src to Dest node
2 4: unloading
:mce tri\:karonNode and 5: stop (or exception)

add tumout info if turnout node
exists in from nowNode to dest
node

simple moving command

track from now position

no is exist vehicle in
node to move
yes
<>V%ee vehicle or is unloading the state of

ehicle and no has next job command
\Lyes

set simple moving com mand
to free vehicle no

set simple moving
command to now vehicle

get a node(port) on nearest branch >

Fig.3.3 Flow—-Chart for Algorithm Realization
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int i, j, k; /RFAA
for(i=1; i<=n; i+1) /3¢ /N1 -y =)

{
for(i=1; j<=n; j+1) /49 MF(AHF Q)
{
DLIGI=ALGTL /9" B E[A]S copyste]l AgAE A4S 913 FE[DI=
//*8 A
PLIGI=ALI] /- B E[A]E copyste A=A Z AMS 93 FH[PlIE
//*8 A
}
}
for(k=1; k<=n; k+1) //38 2 N
{
for(i=1; i<=n; i+1) /99 M4
{
for(j=1; j<=n; j+1) //F & A=& Aitst7] 1 v ==
{
if(DIEIGI>DHIGI+DIKIGD //i~j, j~k, k~j¢ A& S vnste] 23 495
{ //DellE Ao &2 At Polle AH% k
Dlinj =Dl 1+ DIk L/E 78 2 &
Plillpl=k;
}
}
}

Fig. 3.4 Source code of Algorithm Realization
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Fig. 3.5 Drawing of Simulation Procedure
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2 A& o]y = Fig. 350 YEY

9] % o] GUI(General User Interface) 74 %
o] &35to] AlEYolATd HA o

(tooh) & 24 34e ABdolA PCY wElH A
Tl ABUol e FHTT o Wl WA AAF2E AdA 0%
AGeklel AHel AHel A

Ag ety AEe ol Aol Alste,

o
=
A4 w2, BAA A, B =2 mreky

NEHINE FA
A

Algd el &

NO NO

01s Jts R =l 0l& Jts8 OHT Z2M 08 20l

Is Moving Flag Set() Is Next Changer Move State()

YES YES

NO NO

He OHTOI CHI| &HEHQIX &0l He OHTIH THI| &tEHQIR] &0l

|s Wait Front Changer() Is Wait Front Changer()

YES YES

A
0= FlagZ AIE

OlSII Flag2 HIE

0l= FlagZ ME

OIS0l Flag2 AIE

Set Remove Flag True()

Set Remove Flag False()

Set Target Flag()
Set Remove Flag True()

Set Target Flag()

Set Remove Flag False()

HEE FlaghhE 0|

Move Changer()

OIS tHI] FlagZ HIE

X

Reset Changer Target Flag()
Set Move Flag False()

Fig. 3.6 Simulation Flow—Chart of OHT Traveling Rail
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NO

YES
AU o 2l NO Target Z A FOIX| ol NO
Is Wait Work Bench() Is Target Work Bench()
YES YES
0lS Il Flag A& Load/Unload =efAl# Pass Flag Setting
Set Remove Flag False() S‘Z?m?&g%igﬁhuﬁgsgo Set Work Bench Pass()
NO | 0|s Jts#t OHT &K ol &0l
Is Next Changer Move State()
YES
NO

Eat OHT LI AtEf I X =tel

Is Wait Front Changer()

YES

OHT Uh21 Flag Setting

Set Target Flag()
Set Remove Flag False()

Pass Flag Setting

Set Work Bench Pass()

Flagti 2 018

Move Changer()

Fig. 3.7 Simulation Flow-Chart of OHT into Job Station
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Is Moving Flag Set()
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SE XQEOIN ol NO
Is Target Work Bench()
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NO_ZHES NO_CHIIE OHT &M
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Work Bench Job Finish()

YES_HYEE

HY OHT CHD

NO_CHII= OHT =M
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Is Wait Front Changer()

YES_HJ|E OHT EMaHA %S
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Is Reservation Changer()
Is Loader Changer()
Change Reservation Car()
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OIS CHO| Flag &

Set Removing Flag False()
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Is Wait Front Changer()

OIS Flag A&

Set Work Bench Job End()
Set Remove Flag True()

Flagth2 oIS

Set Work Bench Num()
Set Work Bench Job()
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YES_CHOIS OHT ZMHGHXl &
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0lS Jts8 OHT ETHOI & 2ol
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YES

NO_CHII=E OHT =M

g OHT CHOI&Ef I X =0l

Is Wait Front Changer()

YES_UJ1E OH

T EMSHK 23
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EEEERETCED

Work Bench Job Finish()
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OHTS! Flag & EHOI @2t
Load/Unload =2 Al g
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Change Reservation Car()

l
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Fig. 3.8 Simulation Flow-Chart of OHT Arrived Job Station
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Fig. 3.9 Simulation Flow-Chart of OHT into Junction Point
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Set Target Direction Flag()
Set Remove Flag False()

Set Pass Direction Flag()
Set Remove Flag False()

Al

Jd & s =tel

el

Is Set Direction Flag()

YES

He OHT CHOI&FEHRIXI &el NOOISIHS

Is Wait Front Changer()

YES_CH2I

o1 Flag2 Mg

Set Remove Flag False()

0l& Flag2 A€

Clear Direction Flag()
Set Remove Flag True()

Flagth2 oIS

Move Changer()

Fig. 3.10 Simulation Flow—Chart of OHT arrived Junction Point
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// TRouteAlgorithm.h: interface for the CTRouteAlgorithm class.
//
I

#if
ldefined(AFX_TROUTEALGORITHM_H__E3BC88F3_DBBF_4A37_B588_8874BFCC26AE_

INCLUDED_)
#define
AFX_TROUTEALGORITHM_H__E3BC88F3_DBBF_4A37_B588_8874BFCC26AE__
INCLUDED

#if _MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000

#include "TRouteData.h”

class CTRouteAlgorithm : public CObject
{

public:
CTRouteAlgorithm();
virtual “CTRouteAlgorithm();

public:
CTH ¥ (rail)GroupData *m_p@l ¥ (rail)GroupData;
CTChangerData *m_pChangerData;
CTWorkBenchData *m_pWorkBenchData;
CTBranchData *m_pBranchData;
CTSignalData *m_pSignalData;
CT]JoinCountData *m_pJoinCountData;
CTGroupCountData *m_pGroupCountData;

public:

void SetDataParam(CTrailGroupData #*prailGroupData, CTChangerData *pChangerData,
CTWorkBenchData *pWorkBenchData,CTBranchData
spBranchData, CTSignalData *pSignalData, CT JoinCountData
*pJoinCountData, CTGroupCountData *pGroupCountData);

BOOL FrontChanger(int iChangerNum);
// AW OHT &A o F &l
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void RearChanger(int iChangeNum, int *iTempChanger, int *iTempCount);
/A NA HFH OHTE 2ol Wla9 AAE 2dg

void MoveChanger(int iChangerNum);
// OHTE YSHAZ o5 (7| Holsxd)

int ChoiceNowPoint(int iChangerNum);
// @A OHT fAE wtas (2714, 2ad%, dd)

BOOL WorkBenchTimeDecrease();

) AN BaS

BOOL IsLoaderChanger(int iChangerNum);
// OHT7} Foup2 Alxls OHT % el

BOOL IsTargetWorkBench(int iChangerNum, int iPositionFlag);
[ BAFAN BEIFOE Foldy] g AAES FARE FF

void IsUnloadJob(int iChangerNum);
// OHT7} Foups WelEa OHTS 2% A8

void IsLoadJob(int iChangerNum);
// OHT7} Foup& 41 OHTS #4%AHY

BOOL ReallocationWorkBench1(int iChangerNum, int *iReservationCar, int
*]WorkBenchNum);
/) dA ZAd Ao ddE OHTHZ 9 targetZ 3 HIE e

BOOL ReallocationWorkBench2(int iChangerNum, int *iReservationCar, int
*iWorkBenchNum);

// OHT® tt&914 #Ad4e] @99 OHTHS 9 target* 4 M E 3

oo

BOOL blIsExitFrontChanger(int iChangerNuml, int iChangerNum?2,
int iWorkBenchNum);

/) A AR ekell OHT7F EAlst=A &4l

X

void ChangeReservationCar(intiChangerNum]l, int iChangerNum?2, int
iWorkBenchNum);

// A OHTOl AAMEE A7
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BOOL ReallocationGroup(int iChangerNum);

// AL OHTS] &3 AFE %57 A4 T,

void SetChangeGroup(int iChangerNum);
// OHT7} o] &3 Fo] 94 ¥XJE F7tsh4

BOOL IsWaitWorkBench(int iChangerNum);
/A7 OHTE 7IvEln v AdddA gl

BOOL IsWaitNowWorkBench(int iChangerNum);
/O EAAYGAZF OHTE 71d8] 2 e AFdAeax &ql

void SetWorkBenchUnload(int iChangerNum);

// &9 X7} Foups unload® Targetz} o] &<l =] ol

void SetWorkBenchLoad(int iChangerNum);
/) &9 A7 Foups load® targetzl o AelA] 2ol

void SetWorkBenchPass(int iChangerNum);

/) Aol ARG AAHA G

void ChangerhlnitAssignment();
/) Aol OHTE 3

void ChangerhlnitAssignment(int iChangerNum);

// WIOHT 24+ A A 23+

BOOL IsWaitFrontChanger(int iChagerNum);
// OHT9 v Ao v OHTZF d=A &<l

BOOL IsWaitChanger(int iChangerNum);

J/ ok BA EF W OHTA el

BOOL SetMoveChanger(int iChangerNum);
/) ol% X Eo OHT7F ZAA o748z AlE

void SetMovingFlag(int iChangerNum);
// OHTE &#A°]7] 918 Ze1 AH
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void SetOnePointMove(int iChangerNum);
// OHT7} @zhe F2AF JAXNEQE AF

BOOL CheckNextWorkBench(int iChangerNum);

//BA AUk A9 Dol Aol AQFAA

BOOL IsMovingFlagSet(int iChangerNum);
// @A OHT7F FelEe disl 22 e AEHdAEA

void SetWorkBenchNum(int iChangerNum);
// OHTeol| A7 AU A4 HIE 71947

BOOL IsUseBranch(int iChangerNum);
/) E718 e OHT7} ol & 7hs 3 2efdlx &<l

int GetBranchUseChanger(int iChangerNum);
/) ENRAE AMEst e OHTHIZE d &

void SetBranchProperty(int iChangerNum);

/) A S A"

void ClearDirectionFlag(int iChangerNum, int iPositionFlag);
/) =718 A OHTZF A Y7t de 27|32 A H

void SetTargetDirectionFlag(int iChangerNum);
/) =718 A OHTZF €% A2 dAHAE A5

void SetPassDirectionFlag(int iChangerNum);
/) 71l o] Zhee FEHAdA E71HS T3 F ue $xE OHTO A%

BOOL IsSetDirectionFlag(int iChangerNum);
/)R WEGEH Y o)lF Jhs e AHAA

BOOL IsTargetBranchPoint(int iChangerNum);

/) @A 71" e] OHTY EFAHez Z4 4 de7ts g
void SequenceWorkBench();
/A FEAE AY A5G S u sAHeRE FAdFo] MFEHEE g
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void OnetimeWorkBench();
/AR & dHT AYPH=FE My g4

BOOL WorkBenchJobFinish(int iChangerNum);

// @A OHT7H EAshe 214el 2edol Extex el

BOOL IsReservationChanger(int iChangerNum);
// OHT7} ol ke 17k s &4l

void SetWorkBenchJob(int iChangerNum);
// OHT7} 2 &9 Ao =23t Foupd load/unloadr FAA Zg 1 2

// OHT Z¢ 1 744

void SetBeforPoint();
// OHT® ol5d i AHY

void SetBeforPointInit();
// @A OHTH i HAYA=Z &

void SetReMoveFlageFalse(int iChangerNum);
// OHTZ} AA W7 ddHe Eoldw S AF

void SetReMoveFlageTrue(int iChangerNum);
// OHT AAGHolA FAdd Z 74l

BOOL IsNextChangerMoveState(int iChangerNum);
// QCOHT7} 7] Aol ol

void SetTargetFlag(int iChangerNum);
/) dA OHT7F 27150 Fe OHT7} o] a3o] Eojed S OHTY &

JE AEE TS

BOOL IsWorkBenchWaiteState(int iChangerNum);

// OHT7} Ex2d 3o =239 =d 2d o] Foups OHTOl A load 71&
//e dEelAl gkel gt

void SetWorkBenchJobEnd(int iChangeNum);

/) 2 EA A OHT7F load¥ § 24 2782
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void FindEqualPoint(int iChangerCount, int iChangerNum, int *iEqualCount, int
*iEqualNum);
// OHTZ2 A7} AA ddo| &A= HHAAE &l

void ResetChangerTargetFlag(int iChangerNum);
// OHTO Al Hx2dde HEE resetA F

BOOL IsWaiteTimeOver(int iChangerNum);
/) ENRANA w7 AEE R ES

public:
void InitData();

Fig. 3.3.7 Class Source Code for OCS Simulator Realization
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ThAl b ARR AR stodg MCS 988 & F =S Al&=dE AT oY
g =9 Az2"E MR de "8 F AdRs §7] Y= OPC(One Board
Programmable Controller) Al2® 3l =-E 19 (hand-terminal) A]Z2~%, 2713
m U A (program manager) AlZ=¥19] 3744 =2 AlZxdlo] FAHojof Ft} 7t =
g Al 2=El2 A (server)?t Feto]AdE(client)d] 75 MAE zterh 2 =8 A~
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Fig. 4.1 Structure of OHT Control and Management System
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Table. 4.1 Sorting of OHT Control and Management System

o = a
=0 = e Azd A A
OPC Al 2~ #) OCS Client (% 714])
OHT A] 2~ ® A = - ¥ v  IRI=-¥ v (hand-terminal) Servet]
" |(hand-terminal) Al =& |[(F-F 0 A)
213 WY A (program® 2 13 WY A (program manager)
manager) A 2= €l Server (7 7l A])
OPC A 2~ H OCS Server (9= 7§ 4))
SRAPN. d = - 7 uv FA=-Hud(hand-terminal) Client(™8
T — u

(hand-terminal) Al 2=%  |[&7HA])
232 Wy A (program= =13 WY A (program manager)

manager) A] 2~ ¥l =2} o] A E (client) (4 = 71 A])

OPC Al 2"l Z57F olFS 98l OHTE T+ &3t7] $18 Al =dlolm OCS Fetol
E(client)®} OCS A H(server)®] 7% 7NAIZ FAdHTh OCS Zho]l A E(client)
= 7% MAE OHT Azl E3tEo] OCSERE olFHwd S AF ol OHT
= TAste 4 dFololE(actuator) S A F Aol =7 olFS FHT F Uk
% 3™ OCS A M (server)v= HW#H /MAZ F Al&go] E3Eo 24 o] &4
s EE OHTE &% #st &7 o2 ARt =T OCS A ¥ (server)ol

ol OHT= stola FHet A

= -E 7] d (hand-terminal) Al2¥l2 F&5 AR g5 2 HAEE & A45H+=
Alzdlolth, 7] OHTE # 4 (raiDel ==(load)stol z 2d4de] 53 3 4,
A3, B8 s2ol #3 ¥ A (teaching) B T 5 AHds €942 Fgsta
d g E s 2o dolHE OHTl 4835t 7] 9 Alawloelt), A=-¢H
Y (hand-terminal) Al 2=®¥l-2 @ =-E 1|9 (hand-terminal) A ¥ (server)9} W= -E 1]
9 (hand-terminal)  Z&to] A E(client)] 7Z|S/MAZ FAETG. H=-gHud
(hand-terminal) A (server)©= T& WA 2 OHT Al2dle] 2351, d=-gHnrd
(hand-terminal) Zgto] A E(client)= W& NAZ JF Azl XgHT, A=-
Bl 1] 9 (hand-terminal) A 2= €2l A8 (server)$ Zg}o]ol E (client)= OHTY %
x4 ReoA Fd WM (Wireless LAN) QIEH o]~ whalo 2 AFg ho] HEo] 715

st % A= 3 =-g 1) g (hand-terminal) Zg}o] A E (client)S %39 OHT
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e

A 223t 4 9tk ek A =-E v d (hand-terminal) A ¥ (server) T+% AR
+ % HZEE 98 Ad HH we OHTE 53t 75 7HAlolH, d=-H
1] d (hand-terminal) & 2}o] A E(client) 23 E 2] W&& 8

223 WY A (program manager) A 2=®¥S OHTS #HZH9d F&
ey, & =7 Al ~"(0PC A28, Al =-H 79 (hand-terminal) Al 2~ %l)

st7] $1e Alzdoltt, 22 a3 WY A (program manager) Al 2~E2 X

£

2}
2}

off
i
e
4

-
pul

o

A

[kl

4
i)
i)

|
Y 2] (program manager) A B (server)®} T & 12 v Y] (program manager) = 2}9]

E(client)?] 71% /MA=Z FAHAY. ZE22 vy (program manager) A1
(server)~= T% /MAIZ OHT A" X3y, T2zl dHy A (program
manager) Fgto] A E(client)= HE MAIZ F A"l 2 Er),

Z 239 vy A (program manager) AW (server)©= W2 =7 A|2"(OPC A~
g A =-8 1 (hand-terminal) A 2~8)S ZAAR Fasta AP ¢ g= 75
OHT Alz=®l& ZAl2 Al-vhe/2 % " (Shutdown/Reboot) & -+ U= 7G5S 7Hx
T% MAela, T2 vy A (program manager) =2}o] A E(client) ZFE #
8

HS At 22 a9 Wy A (program manager) = &lo] e E(client)x= OHT

ols} e A AAHE fARE B A Aed FFL nelstel R
FAHE 2E 7 A F@ Holof B g B =RAAE PN AT
7 weHe Asde] 54S R F2 8 5 YRS 7] A4 2xZEgo

B ETAdA AT OCSeE =8 A MAY st=dol 2 =gAd AN &Ax
EfoZ 9. OCS= MCSZHH AHE &7 olF ARE 7|¥to=w sto] A
A OHTS &4 2=AEL Aista EF oldwwE S AHste W& sMAelth. oy
3 OCSe 71%S U7l wdie A A7kE Hasstr] fstel 0CSY 5
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Table. 4.2. Construction of OCS

CPU Intel PentiumIV 2.4Ghz
Memory DDR 1GB
Video Memory 64MB
Hardware
Cash Memory 512KB
Card : USB 10Mbps
Lan Interface Module
Access Pint : 49Mbps
0S Window 2000 A ¥ (server)
Software - - -
Programing Tool Microsoft Visual C++ 6.0

4.1.2 OHT9 A xH=

OHT® A="e OPC Al2=®ld] %5 A,
TE AL F2 o] BT EH OCSSE] H4

gl = B] 1] 4 (hand-terminal) A] 2= ¥ 9]

slate] OCSINA AR

g T AR Fde FAE ST & =7 olF S st OHT7ZF E <«
o g zkZojop 3 7S AHzlsW the 9 Table. 437 7t}

Table. 4.3 Control object by OHT Function
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Fig. 4.2 Drawing of OHT Control Hardware Module
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Fig. 4.3 Drawing of Wireless LAN Workgroup Bridge Mode
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Fig. 4.4 Design of Communication Software Module Structure
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Table. 4.5 Substitute of Communication software module irregular synchronization
AZEJo TN RE A4
B3l g 9B -5 7 ggol wE BABA

Aol E7lsd AA 43

sEe a7 oo wep sA% ddsia age
AP = de 578 FRF SFHAR B =7
a6 maw 5 g Ads 1 = dE 578 F27F 8FHA
e s o 4+ Command Sending Thread/ Acknowledge
ool Sending Thread/® %t ZE& T7]3 sto] ¥ A3
of g & 4 JEF HA ),

Abnormal Command 43 <
ojdol FaFA ool 3
%91 Normal CommandZ W
St sk
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T Q=S 4A w
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fue) aF s we 578 Fx7 aTA
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= = °° |Thread/52 BE< 5713 sto] 2 A3e] oA
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4.2.3.1 OCS 2 OHT Al&H

2 =idAs a9 Fig. 4103 #2eo] OCS¢t OHTY &4l +x& AAFH.
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Fig. 4.10 Design of Communication structure between OCS and OHT
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4.23.2 A =-¥ 13 (hand-terminal) A 29 % OHT A& ¥

o9 Fig. 4113 #Zo] OHT® ¢ #;E=-E v d(hand-terminal) Al=% 3o &
A x5 AA Fo. OHTY OPCol EA4" d=-¥ 1 (hand-terminal) *H
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WA wE FF*d 2 B AH(teaching)Z S 2vEA F357] Y5
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Fig. 411 Design of Structure between OHT and Hand-Terminal System

4233 2233 YA (program manager) A|2=¥ 2 OHT Al2H

t}e-o] Fig. 4.129F #Zo] OHTY OPCo #A¥" =239 vy (program
manager) A H (server)$ Z =2 1#8 w1 A (program manager) A Z~®lol| BAjE
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manager) AW (server)dl A ¥ Z&7¥% v (program manager) =glo]AdE
(client)oll 1 A& & Command®e] w4 Monitoring Command, Acknowledge
CommandE $A1st=d o174, Monitoring Command® <2713 Program
Manager Command® 3 AHES Hiuds= HES oudts, Acknowledge
Command® ZZ 718 w4y (program manager) Z&}o]d E (client)ZHE 4149

2 el e SHe v

Fig. 4.12 Design of Structure between OHT and Program Manager System
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9 (hand-terminal) Al2=¥, T2 738 WY A (program manager) Al=¥el A 71X
I 2 E F(protocol)Z T2 €T, OPC Al &¥lE Z 2 EF(protocol)> AA &/ ol%
Zdo #AAE Wgo] dlFEolH Semi-Standard Al 2o F e TREF
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Table. 4.6 Basic Form of Communication protocol

Header Data Tail

AR CREEEIREEIREE S
B S (WHe FRE A4 B
ge 74 ol BEE A4 aT)

wao A= T % (Headero| E3HT})

PCMD (Primary|

A HES Rdsty, A4 og 243, (Ex. _PCMD_MOVE.)
Command)
¢l MHES XdsiH, A9 WHEY FTFRO wE EAA e A

IACMD (Auxiliaryf= At
Command) (Ex. _.ACMD_MOVE_, _ACMD_MOVELOAD,
| ACMD_MOVEUNLOAD_, _ACMD_MOVEBACK_)

Header®] Z= 4 (= WHRoNA sdss, dEALo]d = F&£A7F Ut

g Aol PCMDYH EE e 784, TawAs 23 F ¥y 2o
PCMD WEo 44 FF (Mandatory)

IACMD g 3¢ F 7 (Optional)

CMDID el Alzd'ol A Bl W 9l #x2b

SEQ HEe &4 dd HE (BEY S A4S wEV Y °95)
'VHID g Fste OHTO 914 &3

Taile) W= F4 (RE Fold FUskn, Aol FEAT At

Send Time el AE A

Retry Count W AHE 35
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4241 OCS 2 OHT Al &H

B Ho M= 0CSe OHTOl ®AE OPCe /MY W Fxo mel AdA"E Z=2
EZo] dalA =9etnz drp B ZTREZS OCSo @AE Wy Aol HA
M AR o] 7 Al "o £38l= OCS A H (server)9t OHTel OPC @S = & A5
o] OHTE AA Aloj#gst= TF5/MA OCS Cliente] T4l 98t AA =
o2 EZrEFZe WE £ 9 FA AAd e WE gz weks AAEA
. OCSel &Al®l OCS AW (server)ell ¢zl FA4l=o] OHTOl ®Al¥l OCS Client

2 FAEE gE82, A4 Alado]l AAA

g0l A% 0% AL A® FA P

o o b REs
Normal Transport Command®} OPC Al2=®] v G2l 799 o]F S ¢
& ¢l Abnormal Transport Command, OCS A ® (server)ol A Q9 F 3] &EojL} A H

A s ¢ OHTO dAAl HeHEs 85%7] A #HPF A Request OHT
Information Command, ©F& H&E T2 2 Ao F7]3E ¢33 SHo=z ALLFH
+ OCS Acknowledge Command® A ®tl Tel OHTol ©A¥ OCS Clientol
os  FHAlFo]l  OHTel ®&A"E  O0CS AMB(server)® FAFHE HHL,
Normal/Abnormal Transport W #H9 F3 FJEHE TAE=Z OCSol Histr] ¢
Event Report Command, OCS A Bl (server)oll A Q2 F3|E o)} AH A 4L sl
OHT<® dA ZelEsE 873t7] 98 Response OHT Information Command, th+
gEwe] 4 Aol FrIgtE # §H o= AN E = OPC  Acknowledge
Command® 4 ¥t}

B o=fod dAY TREZE SEMI-Standard Alvbe] ool 47hek S 7]
o AAHYoH 7 Yo wd AR T2 g Table 477413004
A skl

ot
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Table. 4.7 Protocol design of Normal Transport Command

W

[l e} RS

Normal Transport ™ & o] 43

2 +
Abnormal Transport W o] 43 F<9 4%, Normal Transport ¥ 4%

3449 A YL AT B4

OCS Server->0CS Client : W& WA->7% /WA : 3 A|2=->0HT A =€,
o]

=

1E

fud

tlo

, TF& Normal Transport H 8<% $4

]
2
ko
v}

+

(6] o=

PCMD 10
02 Move(&s= o]F HH)
Header 03 Move and Load(°]& % Load)
ACMD
04 Move and Unload(°]%5 3% Unload)
05 Move Back(% %)
Destination A
Carrier ID d Ala"elA A Foupdl €& &4
[AAFE71H 7]
w9l Path . .
71 A B N(RL2)IL(FHE7DIR(S-&71)
Data
T A ‘7’
Path
AA A NA EHA7A ] BERE FH
g et @ Pathe] 2goz TS
° (Ex. 2N:3N:ANSBLEN => @A $1%] 2%
B =22 671A ¢ Path A ®)
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Table. 4.8 Protocol design of Abnormal Transport Command

OCS Server->0CS Client : W& /NA->F% /A @ 7 A|2=51->0HT Al ~=F

1;1] 7(3 Ak A o

o

5

R

3o 4de 9% 39

Abnormal Transport W #H o] 8% 4%, t}E Abnormal Transport % #H & FA& 4+ it}

- Abort W #H o] 3 Fo+= ®Hr=A] Move/MoveUnLoad " & o] u}z}of 3k},

- Pause W H 9] 38 Foi=, WF=A] Resume ™ & o] wlol gk,

- Data Part7} EA15HA &= W&ol

Header

PCMD| 20

Cancel : Move,/MoveLoad Normal Transpor

21 t ol
o] F38 Aejol A Normal Transport M8 S ¢33 HAT & ).

IAbort : Move/MoveUnLoad Normal Transport W@ o] 3 o]

23 h
2 oA % ek

57 o4

o] F3 HEjol A WHS FHAsha, ZXAE uE trE Normal Transport %

o
T} 2 Normal Transport ¥ %2 Move./MoveUnload " & o] o] of 3kt},

ACMD Alarm : OHT->0CSE Alarm< Report3t.

24 o] &2 4A Fd& v &
IAbnormal TransportZ} old o2& W& F o2 ulfo]ol g,

25 |7 ol FA oA, @A FHE FAFEA AHE LA
1th the W %> Resume ™ # o]ojof gt}

35 o

Pause : Move/MoveLoad/MoveUnLoad Normal Transport % & o] 423

26 [Resume : Pause JElolA frAd @A FHz 449& AATH.
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Table. 4.9 Protocol design of Request OHT Information Command

- OCS Server->0CS Client : & /A ->F% /WA @ F A] =¥ ->O0HT A=
- OCS Serverol Al S 73Foly} AH A F41S 98 OHTY dA ZHE 83t}
- Skl shube] WY AHEd & 9o
- O 2 9y 2 @Al A 5 .
PCMD 30
Header
ACMD NC (9]H] 7} §lt})
v - <=4A1: OHT+ Response OHT Information<
Receive A%
Data Flag
N S@F4 AXF ¢ OHTE Response OHT]
Informations &34 5.
Table. 4.10 Protocol design of OCS Acknowledge Command
- OCS Server->0CS Client : W& MA->F5 AA @ 5 A== ->0HT Al=H
- T2 WE 7Y FA A w78 E e SHoR AMSHT
- Data Part7} £A15HA &= ¥ & ol
PCMD 40
01 ACKL @ A24A 0 41, 4340 393 3
IACK2 : 43 B#
Header 2 A s, ged Wy )
ACMD
03 INAKL @ &4 AdHeoz HaEs 538 5+ ¢l
o
o1 INAK2 @ W& & hHs] AdsiH, thA] Bujo]A
= H.
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Table. 4.11 Protocol design of Event Report Command

- OCS Client->0CS Server : 7% /HA->%H /0A] : OHT Al&E->9 5 Al

~ Normal/Abnormal Transport B ®9 3 AHE dAEZ OCSE K gk},

Header

PCMD

50

ACMD

Position : 33 Fejo]l A ¢ X7 ud o, 9%

= W 3

51

Normal : Normal Transport W@ ollA, A
e S R

52

53 Installed : OHT®] Installd w], ® 313}

54 Removed : OHT©°] Remove® W], ®W 33}

IAbnormal : Abnormal Transport " & oA, ©H
AW FEHE R

Data

Carrier Id

CERFER|

rir

Foup9] d# F#F

M

Event

Position : <] 1] {1

Normal : IBSEM Scenario®] w2 2] A3 Aw
IAcquireStarted: 05 , AcquireCompleted: 07

Departed: 08. DepositStarted: 10, DepositCompleted: 12
IMoveArrived: 15, MoveLoadArrived: 16,
IMoveUnloadArrived: 17

IMoveBackArrived: 18

[nstalled : 27 %1

Removed : 27 §l&

IAbnormal : IBSEM Scenario®] W& #¢] A3 AR
ICancelCompleted: 01, AbortCompleted: 02,
IAlarmCompleted: 03, PauseCompleted:04,

IResumeCompleted: 05

Position

A2 OHTS HAAR
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Table. 4.12 Protocol Design of Response OHT Information Command

OCS Client —>0OCS Server

T5 MA->E A 2 OHT Al =" ->9) 5 AJ=d

- OCS AW (server)l Al S R73]&oly AR AFHS A3 OHT A ZejE 873
- gkl shube] WEW A & v
- the ge 2 wdgel 29 5 oY
PCMD 60
Header
ACMD INC (2] m 7} glth)
Normal : IBSEM Scenario®] w2 2¢] 43 AR
|AcquireStarted: 05 , AcquireCompleted: 07
IDeparted: 08. DepositStarted: 10,
OHTDepositCompleted: 12
IMoveArrived: 15,
Status IMoveLoadArrived: 16, MoveUnLoadArrived: 17,
IMoveBackArrived: 18
IAbnormal : IBSEM Scenario®] W& 2 43 AH
Data CancelCompleted: 01, AbortCompleted: 02,
IAlarmCompleted: 03,
IPauseCompleted:04, ResumeCompleted: 05
. A4 FAE gHe 24X
i (Normal Transport¢l 7 -9-)
[ A Aa 9= Foupd d# &4
Can i (Normal Transport¢l 7 -9-)
A2 A Fd HH Path AR
Path
(Normal Transportgl 7 %)
Table. 4.13 Protocol design of OPC Acknowledge Command
- OCS Client ->OCS Server : 7% Z§A->9# 74 : OHT AlA=E->25 A]~H
- ke wWaEe) 4 Ald §713E 9% $Row g
- Data Part7} £A351A] &+ W&ot}
PCMD 70
01 ACKL @ B24A0 41, 4340 3938 3
02 ACK2 @ g3 9&
Header AAAQ 52, A Wy 5)
ACMD
03 INAKL @ d2 BAdAoz 45 38 + ¢l
o
o1 INAK2 @ B8-S 3] Adstn, thA] BujolA
= StH.
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4242 d=-¥ 13 (hand-terminal) A 29 % OHT A2 ¥

2 HolAe #=-Hvd(hand-terminal) Al =¥ ¥ OHT Al&=gle] 71E w & ol
mel AAE ZREFC WM =9 staux I 2 ZREZE A=-yHuld
(hand-terminal) A =gloll G4 W& 7HAlo]dA 7 A F Al =gle] &8}
= W=-¥ 7] (hand-terminal) Z&}o] A E(client)9} OHTOl A A2 OPC 2oz
g0 WA=-Eud(hand-terminal) o)A E(client)ol A A HFH HHOY=
OHTE AH Aloj#e st F5/MAA #=-8 1 d(hand-terminal) A ¥ (server)
o BAE Hsle HAAFEUY. B Z2EZE WH £ 9 A AA e e
B ogxol webA AAEJ . A =-8 1 d (hand-terminal) 2 ko] A E(client)ell ©]
F2lxo] OHTA HA¥ #=-¥H 1 d(hand-terminal) A (server)2 G2l &

of

HEE Fexd Re 9 HA REE Ao RE ®AS AT wHd
Mode Conversion Command®} ZF 559 /¥ 2L Y& F+551ES Adse7)
$% W H el Jog Operation Mode Conversion Command, A& @ T35 5o tja] 2
AR F55as 43517 43 HH Jog Operation Command, A& H 559
5 AR(HAAR)E AFst7] 98 WHe  Jog Save Command, A HE F%

J:T-L
o] % AA & vr] ¢ Wl Setting MC Parameter Command® T4 ¥

(e}

Te, OHTO ®Al¥ ;A =-Eu d(hand terminal) A1 ¥ (server)ell <3l 415 ¢
# =-E 1) d (hand-terminal) Al =%l o] §Aj¥ & =-E 1 d(hand-terminal) Z&to]
E(client)® FAlE = WH2 d=-H1 2 (hand-terminal) HW#E o 3 FHE B
a&7] Y3 WH e Event Report Command$ OHTY F5 % AH, gxd d=
g Y E AH, 32 E g Y(barcode reader) “JH, 73 AH T HAAFoRE HI
371 Y3 @ =-¥]v]d(hand-terminal) A 2~¥ Monitoring Command® A ¥ ™
A H (server)¢t Client J=ztel & W&HT 4 Ald 5738 $d §Ho=
AbgE = W3 o Acknowledge Command® T4 €t}

AellA AFs 7t gao] wel AAE TEFLE 52 Table. 4.1474.210 A
A stom 2 AlzdolA AAR 2ol ZREFZOIAY # =79 424149
Al ool =g gl #ajAE B HoA AMeshA Ferh
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Table. 4.14 Protocol Design of Hand Mode Conversion Command

- Hand Terminal Client —> Hand Terminal Server : W= JHA->5 71A =R
->OHT Al=H
- Data Part’} £A181#] ¢+ W& olg,
PCMD 100
01 I_Qun Mo_de D OPC Al 2=dly) 543 HHs 53
Header SH7] As m=
ACMD Teach Mode : Hand-Terminal® S22l &
0 & Fdsr] st ==

Table. 4.15 Protocol Design of Jog Operation Mode Conversion Command

- Hand Terminal Client -> Hand Terminal Server : W= WA->% 7l S H Al 2~
->0OHT Al2H
- 2 FEEY A s&E fd FEEE AYste WH ol
- Data Part’} £A381# &&= W&ol
PCMD 110
01 T RE Ao}
02 7 RE A9t
03 Sl HARE A g
Header
ACMD 04 3 Y= AE s,
05 A3 RE Aot
06 S 7FF S Ao,
07 B =
Table. 4.16 Protocol Design of Jog Operation Command
- Hand Terminal Client -> Hand Terminal Server : W= WA->% 7l S H Al 2~
->0HT Al2=d
- AdElE e Rd gE g TS W
- Data Part’} £A3tA] ¢+ W&oy,
PCMD 120
CW (Open)
A W olF: FHR BUFE, FPR M3 H
01
R
Open : 3} WAF, ¥
ICCW (Close)
Header o WFEF o]k FPR OB PR M3 H
ACMD 02 ey
&7
Close : Y&} WA, H4
Home (TR Step)
03 LA olF AR, AR AR
9 olF  FAHF
04 Stop
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Table. 4.17 Protocol Design of Jog Save Command

- Hand Terminal Client -> Hand Terminal Server : W& Z/WA->7% 7/MA : F Alx=H
->0HT A] 2
- AgdE P gE ARE A
PCMD 130
Header
ACMD INC (97 §15)
AA AAE olFoR 3 Fdo Hduly FFH T
ARE A4
_ A 97 AR A e Ao Statione Yo =
Station o= Alas
Data o= ARE e
St ARV 29 FER 0 TR JAgE My
5 7y
Port INC (97 $15)
Table. 4.18 Protocol Design of Setting MC Parameter Command
- Hand Terminal Client -> Hand Terminal Server : W#® /HA->F5 /HA : 5 Alx=d

->OHT Al =¥

- dgd FERY FE 44 gs wEc

PCMD 140
o1 Set Parameter : F& 529 A 2A ;S vl
Header 1=
ACMD
Change Drive Speed : 7559 % £L2E n}
02 g
R
TS ICurve Mode (T-Curve, S-Curve)
SV [nitial Speed
DV IDrive Speed
Data
MDV IMaximum Drive Speed
AC lAcceleration Factor
AK |Acceleration Jerk Factor
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Table. 4.19 Protocol Design of Event Report Command

- Hand Terminal Server -> Hand Terminal Client : 7% 7HA->% 2 7§14 : OHT Al 2=#->
A Al 2~E

- Hand-Terminal W&o +3 S W3}

PCMD 50

INormal : Hand-terminal Command® <3 *H
Header B
ACMD 52 _ . o -
57132 93] Semi-Standard CommandZ =K

&3

Carrier Id INC (97 ¢l&)

Normal : Hand-Terminal Command®] <3 &l

Data Event . .
OperationCompleted: 105, OperationError: 106
Position INC (9]H] §l&

Table. 4.20 Protocol Design of Monitoring Command

- Hand Terminal Server -> Hand Terminal Client : % Z1A->9= 714 : OHT Al 2=~d¥l->
o A 2~ El
- OHTY +% % A, Digital Input @ Output Port 4 ®, Barcode Reader AH], 3 A %

S HAAIFO R H g

160 IMC Status : 2+ *+5%9 HHE R
170 IMC Position @ Z} 559 $IX & R adc},
180 IMC Teaching Data : 7z} %% 2] Teaching]
DatasS H L3k},
. DO Status : Z} Digital Output Channel®] “H
PCMD 190 [Gn n e
Header = b
9200 IDI Status : 7} Digital Input Channel® 7 Ej
s H gk},
210 IR Status : NC (2]1] ¢l3
BR Status : Barcode®} 38 AEHE H 13
220 o}
ACMD NC (911 §l&)
Statusl
Status2
Status3
Statusd 449 Auel Agste BES) AGE wne) TR g
Data =
Statusb ch = o
Status6
Status7
Status8
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Table. 4.21 Protocol Design of Acknowledge Command

- Hand Terminal 4™ (server)<->Hand Terminal Client

FE NA<>TE A ¥ XM SOHT A 2H

- e g £ A F78E 93 $gow ALgE)
Data Part7} &84 ¥= o & o)),

PCMD 230
01 ACKI @ AAQ 2, B33 W& 3
oo ACK2 © Fd@ 98 (44Ad 2, A4
Header W )
ACMD 5 -~
03 NAKL @ &2 Aoz HHEs F3T F %
o
o1 NAK2 : W#E& b3 Adsty, thA] Bulo]A
- ?l—E]

4243 T2 3W vYA (program manager) A 2% = OHT A4

2 oAM= 29 WY A (program manager) AlZ=Bl oA =2 A" 3}
= 7% A9 OCS Client9} 3 =-€ 1] (hand-terminal) A ® (server) % &g A
gl &3k OHT Al2~9E wejshr] s dmztel F - 54l stojof s /Hd

ol wel AAlE ZrEZe  #eto] =oolazt v B ZrREZS TR
W U A (program manager) Al 2=® & X o A= ] fAolHA AEAHA o F
Alz=gle] &3t 223 vy A (program manager) = 2Fo] A E (client)®} OHTol
Az OPC Ao gAso] Z=a% vy A (program manager) SeoldE
(client)oll 4 # ¥ HHFH= OCS Client® #WE=-H1d(hand-terminal) *H
(server) @ g Al2®lo] £33t OHT Al2~®1S #ast7] 98 EAL 5857
Aot AAHAJY. & ZREES HHdo $A 2 FA AA wE wE Fxol
upEpA A Y. 228 WY A (program manager) = 2ol E(client)oll 2] 3]
FAalso] OHTol ®Ale =13

He WEe, =g A=ge s JBA OCS Client % d=-gHud

W Y A (program manager) A H (server)® 441

(hand-terminal) A ® (server)& Y94ZA oz A .F85 A7]|11 Eg A 2" OHT

Alz="ls dAo=2 Shutdown/Reboot A]717] 9138 W&l Operation Command=

wd OHTO ©$A¥ T3 YA (program manager) A8 (server)o] 23|
A 5w ol TEaW YA (program manager) Al ~Eo gAl® T w1y
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rr

w7 e

(program manager) ZdtolAE(client)® FAlY , T2 Wy

= F7138H7] A8k AbE

%+ Monitoring Command® TA %™ Z=2Z73 v YA (program manager) A H

(server)?} X2 13 WU A (program manager) =z}o]d E(client)”} & W&

o] WHEH S A Al FAAe FUIstE 5t AFE3tE Acknowledge Command
= TAE

el A AFe 7 B wep AAY Z2EFE 439 Table. 4.22~4.240 A

g2 skt

(program manager)2] 438 AEH S Husti B 53

i

Table. 4.22 Protocol Design of Operation Command

- Program Manager Client —> Program Manager server

- W% ANA->TEAA G A A ->0HT Al =H

- o2 =8 Alz="e F5 JNAI(OCS Client/Hand-Terminal Server)& A2 A3z T2
AT

- 52 A]2"(OHT Al2®)S %Al 2 Shutdown/Rebootd 4= 9Tt

- Data Part7} &A3tA @4+ W&ol

PCMD 150.

Shutdown : &2 Al2®(OHT Al2H®)S

» Shutdown 3Ft}.

02 Reboot : &3] Al2~®(OHT Al2#)S Reboof

Header ki3
ACMD
03 Execute : & =g Alz=¥le] 5 /MA(OCS
Client/Hand-terminal Server)Z A 3 3t}
o1 Exit : o2& =8 Az=ge FF5 JHA0CS

Client/Hand-Terminal Server)& & R 3t}..
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Table. 4.23 Protocol Design of Monitoring Command

- Program Managerd <3 A HZ B sl

- Program Manager Sever —-> Program Manager Client
- FEAA->EE A OHT Al 2€l->9) 8 Al 2~

BEE TS 715571 A AFS T

210 IR Status : 7] ABASES 57|30 AF&E ]
PCMD oo BR Status : §2 o] e e W5s n
Header R =N
ACMD INC (217 §l&)
Statusl
Status2
Status3
Stawsd  lqgw gue Ages Bee) ASE nne FRd g o
Data Eo\_a o °fr— = — T a1 o T
Statusb =t
Status6
Status?
Status8
Table. 4.24 Protocol Design of Acknowledge Command
- Program Manager server <-> Program Manager Client
- HE NA<->TEAMNA - YGF A 2E<->OHT A2
- 02 W e FA A 5718 E A SHoE AMgHT.
- Data Part7} £A8}4 &&= W&ol
PCMD 230
01 ACK1 @ A4A 2, B4H0 393 3
02 ACK2 @ sdd w# (F4Hd F4, 4344
Header e 4=3)
ACMD
03 NAKL @ &2 Addo=z BHHe #3938 5+ ¢l
o
04 INAK2 @ W3s 23] AAsty, thr] 2o
= <.
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CTAsyncSocket

V.

CTBaseSocket

CTServerSocket CTWorkSocket

Fig. 4.13 Basic class of Communication

o] 7] A, CTAsyncSocket= Hl&7] W2 FA T4 3o 7|5S 3= S0
™ CTBaseSocketts A7 A% ZFY 2o}, CT Server Socket

2 @
2UE &Aclv CTWorkSocket® ¢ B#e $54317 9% 29 x4l
A

flo
Q

Az 2 Ao Fa ettt CTAsyncSockete YWk 27 50
3y Fze] gig AxE giEiAnt m71sY A ZEE 8o Wdshy

gerstm BAE HEe gew maan

g

e
rot
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/1111117717117117771771711777777177177177777717717717177777771771711771777177177
// CTBaseSocket Class /////////////////////1///1///1//11///1///1///1//
class CTBaseSocket : public CTAsyncSocket
{
public:

CTBaseSocket();

virtual “CTBaseSocket();
protected: // dlo]E W

BOOL m_bConnect;
_SOCKETNOTIFYPROC_ m_pNotifyProc;
CTSocketParam m_tParam;

public: // 94 AA/FE/EUYH &5
void SetNotifyProc(LPVOID pvdObject, _SOCKETNOTIFYPROC_
pNotifyProc);
BOOL IsConnect();
void SetConnectionFlag(BOOL bConnect);
void SocketSuspendClose();
BOOL SocketClose(BOOL bWait=FALSE);
protected:
virtual void OnClose(int iErrCode);

virtual void OnCriticalError();

Fig. 4.14 Source Code of CTBaseSocket Class
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/11111171117111717171 7171717 77171717 771777177777 7717 77177177 711771717177717777
// CTA W (server)Socket Class /////////////1///1///1///1//111//11/111/111/1/
class CTA W (server)Socket : public CTBaseSocket
{
public:

CTA H (server)Socket();

virtual “CTA] ¥ (server)Socket();
public: // Sever &<

BOOL InitCreate(UINT uiPortNum);

BOOL InitListen();

BOOL InitParam(UINT uiSocketKind, UINT uiSocketID);
protected:

virtual void OnAccept(int iErrCode);

Fig. 4.15 Source Code of CT Server Cocket Class
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/11111171117111717171 7171717 77171717 771777177777 7717 77177177 711771717177717777
// CTWorkSocket Class //////////////////1/////1////11///111///11////1/
class CTWorkSocket : public CTBaseSocket
{
public:
CTWorkSocket();
virtual “CTWorkSocket();
protected: // dlo]E W
CString m_strPeerlP;
BOOL m_bSendl;
BOOL m_bSend?;
public: // 4 AA T
BOOL  InitCreate();
BOOL InitConnect(CString strA] ¥ (server)Addr,
UINT uiPortNum, DWORD dwTimeout);
BOOL InitParam(int iBufSizeln, int iBufSizeOut,
UINT uiSocketKind, UINT uiSocketID);
CString GetPeerIP();
public: // Hlo|E FF4 T
BOOL ReadData(CTWLProtocol  *pWLReadData,
dwByteLen);
BOOL SendDatal (CTWLProtocol *pWLSendData);
BOOL SendData2(CTWLProtocol #*pWLSendData);
public: // &4 1 &5
void  SetSendl(BOOL bSend){ m_bSendl = bSend; }
void  SetSend2(BOOL bSend){ m_bSend2 = bSend; }
BOOL  CanSendl(O{ return m_bSendl; }
BOOL  CanSend2(0){ return m_bSend2; }
protected: // = U¥E g
virtual void OnRead(int iErrCode, DWORD dwBytelLen);
virtual void OnSend(int iErrCode);

DWORD

virtual void OnReadComplete(int iErrCode, DWORD dwByteLen);
virtual void OnSendlComplete(int iErrCode, DWORD dwByteLen);
virtual void OnSend2Complete(int iErrCode, DWORD dwByteLen);

Fig. 4.16 Source Code of CTWorkSocket Class
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/11111171117111717171 7171717 77171717 771777177777 7717 77177177 711771717177717777
// CTWorkSocket Class //////////////////1/////1////11///111///11////1/
class CTWorkSocket : public CTBaseSocket
{
public:
CTWorkSocket();
virtual “CTWorkSocket();
protected: // dlo]E W
CString m_strPeerlP;
BOOL m_bSendl;
BOOL m_bSend?;
public: // 4 AA T
BOOL  InitCreate();
BOOL InitConnect(CString strA] ¥ (server)Addr,
UINT uiPortNum, DWORD dwTimeout);
BOOL InitParam(int iBufSizeln, int iBufSizeOut,
UINT uiSocketKind, UINT uiSocketID);
CString GetPeerIP();
public: // Hlo|E FF4 T
BOOL ReadData(CTWLProtocol  *pWLReadData,
dwByteLen);
BOOL SendDatal (CTWLProtocol *pWLSendData);
BOOL SendData2(CTWLProtocol #*pWLSendData);
public: // &4 1 &5
void  SetSendl(BOOL bSend){ m_bSendl = bSend; }
void  SetSend2(BOOL bSend){ m_bSend2 = bSend; }
BOOL  CanSendl(O{ return m_bSendl; }
BOOL  CanSend2(0){ return m_bSend2; }
protected: // = U¥E g
virtual void OnRead(int iErrCode, DWORD dwBytelLen);
virtual void OnSend(int iErrCode);

DWORD

virtual void OnReadComplete(int iErrCode, DWORD dwByteLen);
virtual void OnSendlComplete(int iErrCode, DWORD dwByteLen);
virtual void OnSend2Complete(int iErrCode, DWORD dwByteLen);

Fig. 4.17 Source Code of CTWorkSocket Class
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Fig. 418& AZES o] Aol FAls sty 913 ¥4 284 2y Sd=
A 3FE Aoltt, o714, Global member?! m_tWLOCSClientDevice: %41 %
S 9 2 AAolm CTOPCTestView F# == OCS A ¥ (server)oll A ™
13k}, CTOCSClientThread @l 2~& OCS A ®(server)2 &S A
2l e t7] BeE 9] $18 Thread= & gt

&2

of
QL
rlr
N
olr
tlo
o
ofl
QL
a

CTOCSAckThreadx OCS A (server)o] W&o izt $@FS AL E 7|5
ot B4 BEYUH ti7] AEE 9] 98 Thread= 2 gt} o] 9f o] 4
H B2 #FA FP2E v29 Fig. 4.19, 4.20, 4.21, 4.223 o] AA=Z Z=Z 19

AN T sk A =EE dgel Fuistel AeFsn wAR PR Fou

CTWorkSocket | *y

—l[> m_WAWLOCSClientDevics Global Instance

CTOPCTestView CTOCSClientThread

Vi

CTOCSSendThread

CTOCSAckThread

>

Fig. 4.18 Class of Communication working
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[I111111177177177171 177017717717 177 1777717717 7071107 771 771771771711177177177171177777777
// CTOPCTestView Class ////////////1///1///1///1///1///1///1///1///17//1///1/
class CTOPCTestView : public CFormView
{
protected:
CTOPCTestView();
/)T AR
public:
/) EA A A
CTWorkSocket *m_pWLOCSClientDevice;
/)T AR
public: // &4 3 A
CTWLCmdSeq *m_pWLOCSSendCmdSeq;
CTWLCmdSeq *m_pWLOCSReadCmdSeq;
CTWLQueue *m_pWLOCSQueue;
CTWLQueue *m_pWLOCSAckQueue;

CTWLProtocol *m_pWLOCSSendData;
CTWLProtocol *m_pWLOCSAckData;
CTWLProtocol *m_pWLOCSReadData;
/)T AR

public: // % T4
void ReadOCSCommand(DWORD dwByteLen);
BYTE PendOCSCommand();

public: // 27 T2 718 g4
BOOL OnWLNotify(CTSocketParam *pParam);
DEFINE_SOCKET_NOTIFY(CTOPCTestView, OnWLNotify)
void OnReadComplete(CTSocketParam *pParam);
void OnSendlComplete(CTSocketParam *pParam);
void OnSend2Complete(CTSocketParam *pParam);
void OnCriticalError(CTSocketParam *pParam);
void OnAccept(CTSocketParam *pParam);
void OnRead(CTSocketParam *pParam);
void OnSend(CTSocketParam #pParam);
void OnClose(CTSocketParam *pParam);

Fig. 4.19 Source code of CTOPCTestView Class
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/I111111177077171071 7177171717777 7717 717117771 771771771771717717717117117171 777
// CTOCSClientThread Class ////////////1///////1///1///1///1///1///1//
class CTOCSClientThread : public CTBaseThread
{
public:

CTOCSClientThread();

virtual “CTOCSClientThread();
public: // &2 &A1 AA

CTWorkSocket *m_pWLOCSClientDevice;

/TR

public: // &1 W3 A A
CTWLCmdSeq *m_pWLOCSSendCmdSeq;
CTWLCmdSeq *m_pWLOCSReadCmdSeq;
CTWLQueue *m_pWLOCSQueue;
CTWLQueue *m_pWLOCSAckQueue;
CTWLProtocol *m_pWLOCSSendData;
CTWLProtocol *m_pWLOCSAckData;

public: // 24 =2 HolH

CTPendCommandStatus *m_pPendCommandStatus;
CTUpLoadCommandStatus *m_pUpLoadCommandStatus;
CTOpCmdExeStage *m_pOpCmdExeStage;
CTMCTeachDataltem *m_pMCTeachDataltem;

protected: // F41/29 #H &
CTOCSSendThread m_tOCSSendThread;
CTOCSAckThread m_tOCSAckThread;

CTDoOpMode m_tDoOpMode;
CTDoAbnormalMode m_tDoAbnormalMode;
/T A

protected: // OCS A ® (server)2} 44 AA 2 2] W& 3 34
BOOL CheckThreadEnd();
BOOL TryConnection(BOOL bA] ¥ (server));
BOOL Runlnstall();
[/~ =k

Fig. 4.20 Source Code of CTOCSClientThread Class
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/111111711171117771717171 71777171717 1717 771777777717 77177717 771777177117 711777717
// CTOCSSendThread Class ///////////////////1////11//1/11//1/1/////1//
class CTOCSSendThread : public CTBaseThread
{
public:

CTOCSSendThread();

virtual “CTOCSSendThread();
protected: // &7 FA1 A

CTWorkSocket *m_pWLOCSClientDevice;

protected: // &2l W3 A

CTWLCmdSeq *m_pWLOCSSendCmdSeq;
CTWLProtocol *m_pWLOCSSendData;

protected: // &2l 2 A
CTPendCommandStatus *m_pPendCommandStatus;
CTUpLoadCommandStatus *m_pUpLoadCommandStatus;
CTOpCmdExeStage *m_pOpCmdExeStage;
/)T AR

protected: // B ® AA/FA T
BOOL CheckThreadEnd();
BOOL ApplyUpLoadReportCommand ();
BOOL ApplyUpLoadResponseCommand();
BOOL SendIBSEMCommand();
BOOL TryCommandSend (BYTE byCmdKind);
BYTE RetryCommandSend(BYTE byCmdKind);
BOOL MakeReportCommand (DWORD dwRetryCnt);
BOOL MakeResponseCommand(DWORD dwRetryCnt);

Fig. 4.21 Source Code of CTOCSSendThread Class
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/I111111177177177171 1177177771717 771 7717717777 777771771717717177177171171777777
// CTOCSAckThread Class /////////////////1///1///1///17//1///17//1////
class CTOCSAckThread : public CTBaseThread
{
public:
CTOCSAckThread();
virtual "CTOCSAckThread();
protected: // &7 &A1 A A
CTWorkSocket *m_pWLOCSClientDevice;
protected: // &4l W3 A
CTWLQueue *m_pWLOCSAckQueue;
CTWLProtocol *m_pWLOCSSendData;
CTWLProtocol *m_pWLOCSAckData,
/)T AR
protected: // &% AF T
BOOL CheckThreadEnd ();
BOOL SendAcknowledge();

Fig. 4.22 Source Code of CTOCSAckThread Class
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4261 F&/Md 24
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Fig. 4.23 Drawing of OHT Driving Concept
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Table. 4.25 OHT Driving Function of Run Mode and Teach Mode
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T o
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4262 A2 2/ AH7F AA

B HoMdEsE ZF FEH 9 Run Mode Logic Module ¥ Teach Mode Logic
Module &2t Fol @ 77F FATAS A oo thAlst7] fste] AAE A€ &
F oHAA AP 7)ol et =9etazt ok 7 FEF 9 Run Mode Logic
Module &2t Fol A= @77 TSRS A 35 7tedd LFe w35 94
AAetar 3ol gknd wirA rig. S R/IF I HHU FAFd TS AA
gt 35 B9 o e @A A4S 4de] W L R o9 Fig. 424+
Run Mode Logic Module &2t Fo @77} BHASIS A oo thxst7] 938+
AAE Ae7ige =3 Aol

Fig. 4.24 Drawing of Error Settling Technique on
Run Mode Logic Module
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Fig. 4.25 Drawing of Error Settling Technique on
Run Mode Logic Module
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THAAANAM AAGFES AAGFG. o)} B2 TS tso Fig 42839 #2
;L

29 ZFE(flow-chart)E AATOoZHN AT EO]H O T

ikl

Fig. 4.27 Drawing of OHT Travelling Method
on Run Mode Logic Module

Fig. 4.28 Flow-chart of OHT Travelling Module Action
on Run Mode Logic Module

B =Fo|AE= Teach Mode Logic Moduleol] A 2] 3§45
E(mode)E WiFo] AA % g9 Fig. 29 OHTS v F5xz 2 154w
St5S Yste] AAE Z1(jog) EE(mode)oll Ao % WAL JEMH Fig. 4.30

2 Fo FHE L5 AR S (teaching) S Hdte]l A 2=¥l(step) E = (mode)



oMol FEHAS E=AEE Aojth. ol e FEd EF d=-gHud
(hand-terminal) Z¢z2}ol ¥ E(client)oll A A& ¥ HH ol oA HAl 50 7t}
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T A FAFY HxE5 viHo 7w Sxste F &g

AA e =g = dvh. FPHF ] ¥l (step) 542> vEA = (barcode) A @2
Aotk 72 AA EF A f1A e AFskA ol sty Hs AFE
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ZHt A ANA FAF 92 g2 0°] "k 4 2F(step) TR E A
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3kt}h, Step BE=ol Aol FEHFAE Lo Fig. 43139 22 Z 292 E(flow-chart)
S AAGoZHN AxEYojH o Fdo| 7LF 3

Fig. 4.29 Drawing of Jog Mode Travelling Method
on Teach Mode Logic Module
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Fig. 4.30 Drawing of Step Mode Travelling Method
on Teach Mode Logic Module

Fig. 31 Flow-chart of OHT Travelling Module Action
on Teach Mode Logic Module
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Table. 4.26 Kind and Function of Safety Sensor on OHT Hoist
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Overrun S}l n el wkAY,
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Servo Alarm |74 AR EE &3 A SIS HF3 35S VoY,
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Fig. 4.32 Drawing of Hoist Driving Method on Run Mode Logic Module

Fig. 4.33 Flow-chart of OHT Hoist Driving Module Action
on Run Mode Logic Module
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Table. 4.27 Kind of Observation Sensor During Hoist driving

Run Mode Logic Moduleo| Al 3}7+9] ZF @A 7HA All A
Emg. High Center Over Servo
Stop Cut Break Run Alarm
1A o) 0]
2tkA A 0] 0] 0] O
2¢HA 0] 0] 0] O
3gA A 0] 0] O 0]
3¢A @) @) 0] @)
Run Mode Logic Moduleo| Al A9 2z} @A Al A
Emg. High Center Over Servo
Stop Cut Break Run Alarm
3¢A 0] Q) @)
2aA A 0] O 0]
2¢HA 0] O @)
14 A @) O O O
154 0] (@) @)
Servo Motor Alarm
Emg. High Center Over Servo
Stop Cut Break Run Alarm
JOG &% 0] @)
HOME
@) O
54
Teach Mode Logic Module®] <745 F&5<& FdFo vfd7tA =2 Z1(jog)
t 9} F(home) T4 Rt F 7HA T2 RER FEF AAZT. FAE9
T1(jog) REolA st/ 2 JEetd AA wWEHS A" T wrA AES A
A At AFE A= T E g5 sl eA4FY & 7k 3
Jgst YA =@ & do. FA4FY S(home) F 7 dH (271 9A)o
o7 Y% REolt. dvtstd T AH SEFE HqOo 2 o] Fo




of s7] wZolth. AN ST HA g2 00olH Aol F(home) FZO=E
AHEAE stal, 22(og) o= AT HAE BFojof v ARHor &
13E 7oz HAF AARAAY AA FS gssA "Av. Fig. 4.34=
Teach Mode Logic Modulel Al 9] Z1(jog) EE F5HAE EAS g Aoy
Fig. 4.35 Teach Mode Logic Moduleol] 4l 2] & (home) &2 EEZ F&W2AE& T4
shgk o]t

H o
dE=

e,

Fig. 4.34 Drawing of Jog mode Hoisting Method on Teach Mode Logic
Module

Fig. 4.35 Drawing of Home Mode Hoisting Method on
Teach Mode Logic Module
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o

Fig. 4.36 Drawing of Horizontal Axis Driving Method
on Run Mode Logic Module
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Fig. 4.37 Flow-chart of Horizontal Axis Driving Module Action
on Run Mode Logic Module
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Fig. 4.38 Drawing of Jog Mode Horizontal Axis Driving Method
on Teach Mode Logic Module
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4266 A3F 54 2A

Aol 7s B oFd FA g W82 4265804 oln] =9 &tk &
swdAE A3F 5 WAS S Fig. 4399 #Zo] AA g ~HE EE
(stepping motor)ell oJajA FEH= A3F= FFFo v7bA = Limit AlA 7
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WAL AN R gARolA o d eI sl (KN SRR B oA

Fig. 4.39 Drawing of Turning Axis Driving Method
on Run Mode Logic Module

Fig. 440 Flow-chrat of Turning Axis Driving Module Action
on Run Mode Logic Module
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Fig. 4.42 Drawing of Foup Drop Prevention Action Driving Method
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4.2.7 OHT +%& 749
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CTERDevice
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Fig. 4.44 Drawing of Basic Class for OHT Operating
&9 Fig. 4455 TFEAYS A% FHzol FAHL =43 3 oz

CTOCSClientThread Zd#dl2= 7% 2394 Main Thread 7|5< 3t CTDoOpMode

2eze 4 TF 49 REY

A TE A

447, 448, 449 o] HAAlw =

)=
gstel Asta wAE PR 4o

= oo
= 5E 7S

]
H

= = =282 25 4HE Gobal BHE J1EIC. ﬁ

CTOCSClientThread

AV Vi

7% S 933t CTDoAbnormalMode &

9] 75 ©9gth. CTDoTeachMode 2l &=+ % A X g

s = l:l]

—

CTDoOpMade CTDoAbnormalMode CTDaTeachMoade

Fig. 4.45 Drawing of Working Class for OHT Operating
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N A
// CTOCSClientThread Class ///////////////////////1////1//////1/1/1/]/
class CTOCSClientThread : public CTBaseThread

{

public:
CTOCSClientThread();
virtual “CTOCSClientThread();
/)T R

protected: // 7% 7] EH = AA
// DO (PCI-1752)
CTDOCMDevice *m_pDOCMDevice; CTMCBRDevice
*m_pMCBRDevice;
CTMCFPDevice *m_pMCFPDevice, CTMCCHDevice *m_pMCCHDevice;
// DI (PCI-1754)
CTDICMDevice *m_pDICMDevice; CTDITRDevice *m_pDITRDevice;
CTDIBRDevice *m_pDIBRDevice, CTDIFPDevice *m_pDIFPDevice;
CTDIRADevice *m_pDIRADevice; CTDIRODevice *m_pDIRODevice;
CTDIUDDevice *m_pDIUDDevice; CTDICHDevice *m_pDICHDevice;
// MC (PCI-1240)
CTMCTRDevice *m_pMCTRDevice; CTMCRADevice
*m_pMCRADevice;
CTMCRODevice *m_pMCRODevice; CTMCUDDevice
*m_pMCUDDevice;
// COM (BL-180)
CTBRDevice *m_pBRDevice;
/) TR
public: // & =2 A
CTPendCommandStatus *m_pPendCommandStatus;
CTUpLoadCommandStatus *m_pUpLoadCommandStatus;

CTOpCmdExeStage *m_pOpCmdExeStage;

CTMCTeachDataltem *m_pMCTeachDataltem;
protected: // T& 24 HEE

CTDoOpMode m_tDoOpMode;

CTDoAbnormalMode m_tDoAbnormalMode;

A A

Fig. 4.46 Source code of CTOCSClientThread Class
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/I111111171177177171 7717117777107 1077717717 717717 777 771771771771717717177177/
// CTDoOpMode Class //////////////1///1///1///////11///1//11///1///1]/
class CTDoOpMode : public CObject
{
public:
CTDoOpMode();
virtual “CTDoOpMode();
protected: 712 F& Z; = A
// DO (PCI-1752)
CTDOCMDevice *m_pDOCMDevice; CTMCBRDevice *m_pMCBRDevice;
CTMCFPDevice *m_pMCFPDevice; CTMCCHDevice *m_pMCCHDevice;
// DI (PCI-1754)
CTDICMDevice *m_pDICMDevice; CTDITRDevice *m_pDITRDevice;
CTDIBRDevice *m_pDIBRDevice; CTDIFPDevice *m_pDIFPDevice;
CTDIRADevice *m_pDIRADevice; CTDIRODevice *m_pDIRODevice;
CTDIUDDevice *m_pDIUDDevice; CTDICHDevice *m_pDICHDevice;
// MC (PCI-1240)
CTMCTRDevice *m_pMCTRDevice;, CTMCRADevice *m_pMCRADevice;
CTMCRODevice *m_pMCRODevice; CTMCUDDevice
*m_pMCUDDevice;
// COM (BL-180)
CTBRDevice *m_pBRDevice;
protected: // & =2 A A
CTPendCommandStatus  *m_pPendCommandStatus;
CTUpLoadCommandStatus *m_pUpLoadCommandStatus;

CTOpCmdExeStage *m_pOpCmdExeStage;

CTMCTeachDataltem *m_pMCTeachDataltem;
protected:

CTDoSubMode *m_pDoSubMode;

/)T AR

public: // & A2
BOOL DoOpMode();
i

Fig. 4.47 Source Code of CTDoOpMode Class
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/I111111177177177171 1177177771717 771 7717717777 777771771717717177177171171777777
// CTDoAbnormalMode Class //////////////////1///1///1///1///1///1/////
class CTDoAbnormalMode : public CObject
{
public:
CTDoAbnormalMode();
virtual “CTDoAbnormalMode();
protected: // 712 & ZH:= AA
// DO (PCI-1752)
CTDOCMDevice *m_pDOCMDevice; CTMCBRDevice
*m_pMCBRDevice;
CTMCFPDevice *m_pMCFPDevice; CTMCCHDevice *m_pMCCHDevice;
// DI (PCI-1754)
CTDICMDevice *m_pDICMDevice; CTDITRDevice *m_pDITRDevice;
CTDIBRDevice *m_pDIBRDevice; CTDIFPDevice *m_pDIFPDevice;
CTDIRADevice *m_pDIRADevice; CTDIRODevice *m_pDIRODevice;
CTDIUDDevice *m_pDIUDDevice; CTDICHDevice *m_pDICHDevice;
// MC (PCI-1240)

CTMCTRDevice *m_pMCTRDevice; CTMCRADevice
*m_pMCRADevice;
CTMCRODevice *m_pMCRODevice; CTMCUDDevice

*m_pMCUDDevice;
// COM (BL-180)
CTBRDevice *m_pBRDevice;
protected: // 7% =2 A A
CTPendCommandStatus  *m_pPendCommandStatus;
CTUpLoadCommandStatus *m_pUpLoadCommandStatus;

CTOpCmdExeStage *m_pOpCmdExeStage;
CTMCTeachDataltem *m_pMCTeachDataltem;
protected:

// Sub-Module Object
CTDoSubMode *m_pDoSubMode;
/)T A

public: // & A2 &
BOOL DoAbnormalMode();

[/~ A=

Fig. 4.48 Source Code of CTDoAbnormalMode Class
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/I111111177077171071 7177171717777 7717 717117771 771771771771717717717117117171 777
// CTDoTeachMode Class /////////////1///1///1///1///1///1///11//11////
class CTDoTeachMode : public CObject
{
public:
CTDoTeachMode();
virtual “CTDoTeachMode();
protected: // 712 & ZH:= AA
// DO (PCI-1752)
CTDOCMDevice *m_pDOCMDevice; CTMCBRDevice
*m_pMCBRDevice;
CTMCFPDevice *m_pMCFPDevice; CTMCCHDevice *m_pMCCHDevice;
// DI (PCI-1754)
CTDICMDevice *m_pDICMDevice; CTDITRDevice *m_pDITRDevice;
CTDIBRDevice *m_pDIBRDevice; CTDIFPDevice *m_pDIFPDevice;
CTDIRADevice *m_pDIRADevice; CTDIRODevice *m_pDIRODevice;
CTDIUDDevice *m_pDIUDDevice; CTDICHDevice *m_pDICHDevice;
// MC (PCI-1240)

CTMCTRDevice *m_pMCTRDevice; CTMCRADevice
*m_pMCRADevice;
CTMCRODevice *m_pMCRODevice; CTMCUDDevice

*m_pMCUDDevice;
// COM (BL-180)
CTBRDevice *m_pBRDevice;

protected: // 7% =2 A A
CTPendCommandStatus  *m_pPendCommandStatus;
CTUpLoadCommandStatus *m_pUpLoadCommandStatus;

CTOpCmdExeStage *m_pOpCmdExeStage;
CTMCTeachDataltem *m_pMCTeachDataltem;
protected:

// Sub-Module Object
CTDoSubMode *m_pDoSubMode;
/T A

Fig. 449 Source Code of CTDoTeachMode Class
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Fig. 5.2 OHT and Foup
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Fig. 55 Wireless LAN Antenna
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Fig. 5.14 OHT Foup Clamping
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Fig. 5.15 OHT Hoist Driving for Foup Load

Fig. 5.16 Foup Load Finsh
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Fig. 5.17 Move and Unload Transport Scenario
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Fig. 5.18 OHT Destination Arrived for Foup Unload

Fig. 5.19 OHT Hoist Driving for Foup Unoad
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