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Process Equipment Using Embedded Controller
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National Chiao Tung University

ABSTRACT

The objective of this study is.to develop a communication module (SECS Box) which
contains SECS (SEMI Equipment.Communications Standard) functionality for the spin-coat
process. The SECS'Box is realized by Embedded Linux Controllerhardware and it can extend
communication interface of -the spin-coat processs#using” the SECS technology of
semiconductor industries "nowadays.The.SECS Box performs the handshake of message
which complies with HSMS E37 (High-Speed SECS Message Service) format by TCP/IP and
Socket format.The contents of message follow the SECS-II E5 format.This thesis introduces
CD/DVD spin-coat process equipments,CIM(Computer Integrated Manufacturing)
system,communication interface and capabilities of SECS Box.Finally,a complete spin-coat
system which link SECS Box to spin-coat equipment is tested and verified the capabilities and

performance.
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ARl &R D g E A (TR sl ag) o e ez g R 2
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—
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g il 4g

B ik s S Y i o o G R e § R IR chpk 1
Rm) CEEER AR TR X gLk Rk o R BTG G R Bk
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7. BeEEAE
Bt R A B 2 R o &R RgEsE N - kRS &
ENE S de] 2,10 40T o det R F G B WA R S E i T

PSR Bk AR e A o

8.
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- HeE
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2.3 %k QAL 5

kg w4 g enfliTiEier § o5 BEART & DR G AR doR KA D
AR R LB EEA R LW A RAH RS RE SR AT HUE A
* % (SECS Box) » 4ot 1 ol # 32 % s(MES) s & i #%(HOST) it 1% #SECS Box
WP AP M A S e AR o BT R R g AR K hd A AR
1 TR
KFE S XA SR AE L R e TR AR B e P R AT T R PR O S
G R 4o B2.134 7

B EH TR

Yotk
B 213 G T AR TR B

2. MR

U3 EEETRVE e G A RS RO - LR L T RS R R R
TR 2 I D AR PR T R TUVIR 30 3 ot R Y o doF2.04

AR o

FEEP R

R o

B 214 & % F %2 7 3B
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S -1 % 4
é’ —: #‘ ,J‘\ \&b% ‘f#

SECS Boxgr % aiedl if i BlAZsK & 2 BE & ks 4f > & 5 ¢ AWk LB HE - BoHl
SSRTERE R L B A N G 2 AR K R 2 BN LT B G R AP 1
T‘p ? :

W ARyl S ’f;{‘_
u ﬁ//\ ‘E/J< ,‘i‘#fﬁ-

| TR ¢ Y

3.1 A %Y % SL2E ’f#.

3.1 5 SECS'BOXEF & >k i fif 2k 2 & SL2E 1B - SECS Boxig * ¥ 2_Serial Port
R He e g E egior i o B g B(PLC) 2. RS-2323n 4, v k% > e Bl e i
# 5 SECSi ::L 4 2241 % SECSZ 4§ id 0 f3 ® (HSMS) 14 SECS-Hl el 2 21 4, 1% 3% 35 ¢
R 24 (HOST) %48 % (7 3k & F]4e % L SECS Boxi + & o 5 (HOST) v+ 4 & e 2
vORERE T B AR R N R B e g ATandg & 4 o

HOST
TCPFIP
Equipment SECS/HSMS /S GEM
Local Ul
:l_| SECS BOX
E&--__- c—
IRS—232
PLC
|
B sk
-l
e
Ee———
e
NEFEEES

Bl 3.1 SECSBox B & &gk % i K & 2 i SL78 12 )
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3.1.1. SECS Box# %8 /i 5

AmE RSP
FAET 5 [20]

PV E RS A ST NATHRE = 2 andavalit e

d 334 B )i 5 Emdedded Linuxi® %
2R fﬂﬁ—’fﬂSECS Box#2.;" #ik 18 #7 B 2%

(ICPDAS)#14 # =1LinCon-8000  i* 5 SECS Box# & 2.

4“!7"3

IS

RN G 0 4o

HPER o H A AR AeT
B %5 p 2= Embedded Linux i® % % 5t
B Intel StrongArm 206 MHz
B 64 M bytes SDRAM r " | _
oy 'E
B 32M bytes FIashMé'fhog/ g o
o ¥ e -.-.:'
16K bytes,gEeROM ] i, By ._,
.-'
| ’*Lﬁﬁ I‘Hr Ethernet ~ P(f Cl JVI,ohl'tor- -HSB".IISer-IaI Port ~ 3 . Slot% ... >
— | .’l
4""5}3I2"Lr|ﬁ' L bl |_ & -
[ i | B # -'..-' L .f'. .l.,']
zud 1 Pt T By
=i I ‘ =
uas Vo E::;::i::lmsmt
RISC CPU 206MHZ Keyboard
EEPROM/FLASH/SDRAM

Real-time Clock
Watchdog Timer
Unique Hardware S/N

DC Power in

LED Indicator Compact Flash

10100 Ethernet

COM Port
(RS-232)

COM Port
(R5-485)

Analog input/Analog output
Current Loop

Digital input/Digital cutput
Relay output

Open Collector output
Counter/Frequency

B 3.2 LinCon-8000 it if # it
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312 T/ FRAHFIEPLCE AL

R G R A TR hyr 4l B 5 5 = F (Mitsubishi) Fx2nz ¥ oAz 2 4] B
(PLC)[24][25] » % AIPLCH 2 m e do 2 31907 » B d 4o ¢

B 47 i F B i & (0.08 w mistep)

B 50%-) ] i %3t

BN P ORBK S Ak T A 116K

B vt FX e

B T8 sifRd

131 Fxon 2w i

1S EL L0
wAFEHAT iEERRRE (EFRILS])
I/0E® ht FEFREE AT (EE L/ O » 8 A JEERRA oEH )
AR HEmw 0.08 i st
B EH&S B11.52 0 s~~BI100 o5/ 805
Elms P e -+ E P R

8K STEP RAMPEE S o[fliE 16K STEP

EEHE - mHRE TeTEREFROM » EEFROM - RAMSIEEE)

' HFE w2 7H
i‘&ggg% #E - FERERIES CEREEES I
EHES 1268 2958
AR 15485 ®O~~X®ZE7
[ Taiky 1548y YO~T267 &5t eoaEs
—H MO~-M429 S008E
EhiEE T EREEH MSO00~-M3071 257 284
EEH ME000~ME256 25685
100ms TO~T199 20024
10ms T200~T245 468EE
stEFrE 1msFHE T24E~-T240 4HE
100msBHE T250~TZ55 6Eh
Est 185

A —R  [C0~~C99 10085 16{Em)
ERERER [C100~-C199 100EE(16fT)
St N —EH  [CEO0~-CZ19 Z0BS(Gaum)
- EEEER [Cer0--C2ad 158G
| 1#H60KHz 2BY - 10KHz 488
Z#H30KHz 185~ SKHz 184
—FAYNE | —EHA  |D0~D199 ZO00BS(16{wT)
= EREER [D200-~D7999 7E00B5{16{u)

HHYFE FEH DE000-~Da255 25aBh(1afn)
RELSTH YO~ T r 2027 16BE(16fIT)
f&aEH Dl 000LEEFEE « [IS00BEE 188 » & 70008,
o JUMP,CALLH PO~P127 12084
HH 100000~ 180000 158
N MO~MN7 BEE
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N I

3.1.3. PLC Serial Portif . 2_ 4 v

SES LRSS AR Y R EE PN L
% Z 2R *h e % Fx2n-232-bd

%
AR
SmETELP o

Z(PLC) % = % (Mitsubishi) Fx2nz. ¥ 42 441 % > d 3*PLC A £ ¥ & Serial Portsrid 31 3%

BE B d 4]
» e 3347 » PLCi 45 37RS-232: 1 =
1L ASCHE e 343 4, o & % SECS Box$r PLCHHE U523 4p 1 il » 83.3.23% & #-1r iy

Bl 3.3 PLC4f= Serial Port?t-'_.i
HAETO,
S— _-|.I i ]
o ) L —
3.1.4. SECS-Box# PLCAH ffifie st~

i
']
=
. .I
_ 7- B I
b o | N = y
SECS BoxgPLC £.i5 GR$:23265 f 3 f% i #% 4o &2 4 E Mt 30 L > # Eim Al Mo
SAeB345 T o e o = -.-
- ' l. I.- | | -
L SECS Box
LinCon-8000
Signal | FX2N-232-BD signal e
name FX1iN-232-BD name 9-pin
D-SUB
FG FG
RD (RXD) 2 RD (RXD) 9
SD (TXD) 3 :Ki SD (TXD) 3
ER (DTR) 4 RS RTS) 4
SG (GND) 5 \m/ SG (GND) 5
DR (DSR) 6 fﬁ\ CS (CTS) 6
B 3.4 SECSBox ¥ PLC & #8351 B
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3.1.5. PLC Serial Portif 3% 2_

PLC#SECS Boxz i 3t .34 2 » Tl & & (1 8bit~ =~ & : None~ @&k =7 !
1 bit ~ 3@ 20 @ % & & 9600 bps ~ Protocol : No Protocol ~ Header : No used - Terminator :
No used ~ Control line : Normal mode 1 -

= % (Mitsubishi) Fx2N+ 42 ;% #5741 B (PLC)2 Serial Portif 32k € 7 % PLCp ¥R 47

% ®D8120(D8120=0C81H)™ # if ¥ chik %_» H #imk TN 5 4o £ 32977 o

# 3.2 PLCRS-232:i 3/ & %k T %

Bit Name Degcription
No. 0-(‘'bit = OFF) 1 (bit=0ON)
b0 Data length 7 bit 8 bit
bl Parity (b2,b1)
b2 (0,/0):None
(0,2)yT Odd
(1,1): Even
b3 Stop-bit 1 bit Ar 2 bit
b4 Baud rate (b7, b6, b5, b4 )
b5 (bps) (0,0,1,1):" 300 (0,1,1,1): 4800
b6 (0, 1,0,0): “600 (1,0,0,0): 9600
b7 (0,1;0,1)+ 1200 (1,0,0,1): 19200
(0,1,4,/0).5 2400
b8 Header None Effective (D8124 Default : STX (02H)
b9 Terminator None Effective (D8125) Default : ETX (03H)
b10 Control No (b12, h11, b10)
b1l Line protacol (0,0,0): Nouse <RS232C interface>
b12 (0,0,1): Terminal mode <RS232C interface>
(0,1,0): Interlink mode <RS232C interface>
(0,1,1): Normal mode 1 <RS232C interface>
(1,0,1): Normal mode 2 <RS232C interface
Computer (b12, b11, b10)
link (0,0,0): RS485(422) interface
(0,1,0): RS232C interface
b13 Sum check Sum check code is not added Sum chek code is added automatically
b14 Protocol No protocol Dedioated protocol
b15 Transmission Protocol format 1 Protocol format 4
Control
Protocol
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3.2 HH h A A

fU# 2 48 A2 ¥ CIM(Computer Integrated Manufacturing) 9 i $u28 1 k& g L a4 A&
X4 g pdit ki CIMa i so- 48 5 = fMi e % cté,Es}? » 4rB]3.55F 7 o

CIMen% — &k sile = 2 g 4 32 % s (Manufacturing Execution System » MES) 3
S ABA R FHEEBL RN A P RS A T UET R G2 A
PPEBL ARG FEFA RN A2 A SRFEDE X EHA ECIME D
¥k kad - dx Lt P MES k stebsB e 35 0 f 2R &R WARhd A #24] shProcess
Control 4 ¥(4= : APC ~ FDC ~ RCMS...)£ @ 12 & 4|SPC & st o

CIMen% = K & b mim gk & p #> ( k Zi(Equipment Application Program » EAP)#
% p # itk si(Material Control System> MCS) % 2 »EAP ¥ sti & f 5 2 218 - 2 CIM

o S i - MCS R SRR L& M 2 i & Bt 2 B EAP & 2 MCS i 6%
1 * SECS=il 302 4E % 2 i 73K & (75l o ¢

CIMen% = B ks o 2 ERFRBSEFFRE A = 0 235 Process Tool -

Metrology Tool#? Transportation System:.é

Process Control SpPC
MMES APC FDC Inline

Level-1

RCMS| ... EQ

TCP/IP (RV)... |

EAP
Server 1

[l
TCP/TP({ HSMS ) ...

EQ||EQ|EQ| .

B 3.5 CIM Framework
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3.2.1 kg & * SECS Boxz. CIM % 3u2E #

AP aekaid A% FASECSH M 4 B EXIRAAP B LT - H
ﬁ*—gﬁ#ﬁm%a‘b At o nSECSH K i % (Fkagisd A48 o a5 SEMIPr e end
£ i AR A G oo 4ot 975 7 & SEMI Standardsn2 2 8 S35 gl et A F R
WA m KA -SECS Boxf|* RS-232:1 3 /o 2 4 & 48 5 b4 B 4p ik 4% > § SECS Box
BAZPSIAIREE ST I R E E TCP/IPX4 HSMSHSECS1 31 f#;‘ECIM,I‘s

2
BAp g o Aot Tl L EMAEFRF R FACIM F B RE - F R TR E D

CIMp # 1+ ki, H iﬁ’}]&&r%]?:ﬁf“rﬁf °

MES
NEEHREE
TCP/IP ( RV ) | |

[ [

= Serverl iT__ B gerver?

APC

TCP,’IP ( HSMS)

SECS Bax SECS Box SECS Bax SECS Baox SECS Box SECS Bax SECS Bax

RS5-232 R5-232 RS-232 R5-232

M= C . 19T = =e

|[E=T=T=1=] TTTTTTT —

WERE StHER SHAR #E TREHEE L= HER

[=]
.

W 36 kA Bk R

=21 -

4_|

Level-1

Level-2

Level-3



3.3 i

WA G

L /i & Lﬁﬁ'ﬁg#ﬁ,%q;‘?;&gi

| » #-A % 0 1L.SECS Boxfrt & i i 3% ~ 2. SECS Box{r
< 5 m"

7
~

A AeBIB T 0 T A SR B T R G

Interfacel : SECS Boxfrt & i #id 3 #-3](GEM) e ik S o

Interface2 : SECS Box{e™ & &k # 4341 % (PLC)d 3 R3] -

R A BPLCP R4z 812 RS-2323 & et ;A 03] 1A -

HSMS

HEYMSs mas oo soe s =

HOST

< (EAP)

TCP/IP (HEMS)
&

Interface 1mEE IS S S S
RS232 Service

Pk LAY
T KA fH B(PLC)E 3 k& ~3.PLCP R4 @12 RS-2323 & il 3 7] RG] = B3N

E30 GEM Service
HSMS/SESC
SECS Module ICPDAS Comm
Java
L ==
i 5 A |
Embedded Linux
Level-3
SECS Box
Interface 2 mem  m H I I S S S S S S .
RE-232
PLC
——e

[olg]
EHEEME

B 3.7 SECSBox £ @iz # & &
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3.3.1 SECS Boxfrt & i i 3 -3 (GEM) e s 3vR.3] =

MR ARRE LR G A A Ay v LA d A TS KA
#(HOST) » & g% b B A 830 P2 & 48 & > 7] SEMI E30(GEM) T & 7 & ¥-48
WK | B+ K A2 Bl A HA] > B e F F g hd AR E T ITT ok
& o A &KL SECS Boxfrt K A 83 3 arp] A A > & A iy SEMI E30(GEM)
S % L HISECS Box#r & i i s A % 0 FI3.85 SECS Box#r ¥ A 4 i 2
B2 (GEM)enUse case®] - SECS Box#® + k& 4 #83d 2 cficd] > H fsfde™ ¢

B 2R A (Establish Communications)

B ON-LINE} i 7222504 & (ON-LINE Identification)

[ ] ¥ F A ey & (Event Data Collection)

[] B Az e 0 o R (Process Program Management)
LI 3 ¥ i 1= o/ ES (Remote Control)

B ESEe LA (Alarm Management)

B RERE e A (Material Movement)

B R RERRAE A (Equipment Terminal Service)

B2 A 5N 2w R orpl & 1 (Error Message)
B A A (Clock)

LI st PN P T A g) TR (Control State Transition )

SECS Box Screen

(é' Establish Communication

-

Control{OM-LINE,/ OFF-LIMNE) s ——— %
:
Cg\‘ |

Rermote Control

e

SEM Service Errar Message

L T

Llarm Management Ewvernt Data Collection
RS232 Service

B 3.8 SECSBox £} & 2 43 3 -3 (GEM) < Use case B
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3.3.1.1.z& > i# s (Establish Communications)

IR
>y
a3

1+ R 3 3 (HOST)& SECS Box te A il & wn Lyt ${304p 3 ek 2 P s 2 38 (3
P AT EE XA T 2w AR > A F 3P SECS Boxer F A A #(HOST) 2 R 2 = i
Sy & o HOST A # 7 @ S1F133n 4 % SECS Box @ # 8f(—)% 7 3 & @ihen= » »
SECS Box{z 3|S1F137s & g w @ S1F14mn 4, B HOST % = 3 4 2 ¥E o e F 4o % 3 4, 7
FEaEEE RS bldet TR E 7 B S (EXEQ Controller Modesk f& # & 7%) | » B
B SIF14w @2 4 ¢ sk %5 4ok F_ T SIF13473 & #3843 | » P|SECS Boxit i+ ¥t
B3 4 0 Fpt e p 2 Stream 9(Error Message) k % % HOST » 4r-®])3.9%77 o

EQ Controller SECS Box R
(PLC) (HOST)
S1F13
e R —
..‘

EQ Controller
#oAuUto Mode

S1F14
HirERRCO#IAE

Bl 3.9 +HOST Attempts to Establish Communication
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3.3.1.2.ON-LINE;# i #£3% (ON-LINE Identification)

SECS Box#? HOST % ¥ 12 i% #1SIF13t 4 %39 B e = @ 5 £ 3 % ON-LINEH 15 > %
w fSIF23L & p¥ 3 & i % % #MDLN2 SOFTREV 7 42 » MDLN % 77 e 835 # 785
SOFTREVR] i % i 4% & » 403,104 7 o

EQ Controller  SECS Box EEITH#
(PLC) (HOST)

)
=

ERETIER ‘

S1F2
ErCEl e
(MDLM - SOFTREW)

L

500
=
T T

1
___ | AEEsRTES

S1F2
| R Ao A

(MOLM -~ SOFTREW)
o

B] 3.100 ON-LINE Identification
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3.3.13.% i T4z & (Event Data Collection)

AR AT R R T R AR R 2 AR ST A
%50 HOST % 1 L 3 7 e b jl & $2 SECS Boxif il ¥ B~ (83K & p % B f
Lo deWI3LLATR B S g 4k gy )it R imHOST# SECS Box:n ¥ i 4F & s # i
Bk od 25 BREFLIG HLNHI(CEID) ¥ A AT R A L BT

247 2 GCEID R 5 F 2 cph § o 404 3.3407 o

EQ Controller  SECS Box RS
(PLC) (HOST)
Fut
PC Disc
—™
CD exist
@pr# | SEF11 _
#E PC Disc frE§
EQ F
T
SEF1Z
EIFE HEIEFRE
4
B 3.11 - Event Report from Equipment
# 3.3 S6F11 CEID List
CEID Description Type Comment
“MAINTENANCE”
10001 EQ Mode ASCII
AUTO”
. 0:Not Exist
10002 PC Disc on EQ Status 12 )
1:Exist
] 0:Start
10003 Coating Start/End 12
1:End
20001 LOCAL Mode
20002 REMOTE Mode
30001 OFF-LINE
30002 ON-LINE
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3.3.1.4. %42 f=* ¥ 12 (Process Program Management)
PR BT S N RN TV EE S NS EE T L TR EIE
WA A H BT E AR S e A o
[ | -}Hl]'% Wl A e

LR ABENIE AR o LR A8 g B LSTRITER A &4y LRARf
@4 (Process Program ID > fj §PPID) » § 3k @ fe I3t L 18 § #1%; 2 L PPIDE v i t
B A4 L STF18 > WI3.125 QAzfe > AL I'E hif A [ -

EQ Controller SECS Box JE
(PLC) ost
S7F17 —
ﬁ%iﬁ%:‘kmﬁ%%@f@
S7F15
BUIEAD 7 O MR
-

B 3.12 Deleting a Process Program by Host
RS 2

BB ABERRREWURp S AP P RAE G LSTFIONK & o
WH ¥ LSTF0 % R flldepe > ~ AL H 60 K A 485 F3.135 ¢+ K L 8 Rk A
i flaepe s LA HE DR AR

EQ Controller SECS Box jE
(PLC) ost

;?%gﬁitﬁ%ﬁi

S/F20
i RRER g B

P

Bl 3.13 Host Request Equipment Process Program Directory
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B AEAERSRE

FR AR AR RS P B L 48§ L LSTR255 4, ¥ PPID
FEHRE KA T ALSTF6k w AR flApe S P B0 K A s 4R 145T T o

EQ Controller SECS Box =+
(PLC) %I%Ht%

SYFE2S L
ﬁ%zwgﬁtmgtﬁ %

S7F26
k!

L

Bl 3.14 % Equipment-initiated Process,Program Uploading
B AT R ARpe

Bl fefe KB EF BN AISTR2ZEF R A8 BRI A LB ehok B R K A
Z el AR e Baf ) PR L K A 6 F SLASIFBRE  ArenW Az o A KK €
HflARf S N AT G R AR L L STF27T k2 5wl k& 118 - BI3.155 ¢
Foa e 2 arengl g fe > nE EE -

PR BREg e irahflepe s oy PR e A W ASTRLIE R EE R 2 AT
£

EQ Controller SECS Box JE
(PLC) ost

[P

S7F27
[EEEER A ERER

L

S7F28
DR WIS R
=

Bl 3.15 Host-initiated Process Program Downloading
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3.3.1.5.:& ¥ #+4] (Remote Control)

RHERET B PBRH e > PR IBT 0 U L S2FAL R K 2 7 ik
o 3 & R4 =54 41(Remote Control)# ac el & - fe ik =h o] i kg 1k i B
SEALES 0 ST RSP BRI i SR P B

T 2”7 START # it % B3P 2. 0 2340 @ 87075 3Fata ~ B85 # 0k 5
fo o B E ALOCALPF » F B A58 2 & RAF R @lAAL Fo g
HREMOTEPF @Az 1 it 4o JE & d F R 2 8 ki o

34T BB I p o L

B L2 F g R B A LOCALRF SR B . REMOTEp*

< o ir | HostEed] | < 694k i | HOST4: 4
START O % X ©
ON-LINE LOCAL X < X O
ON-LINE REMOTE X O X X

B KRR A BB R 2kl s ¢ B LS2FALSK K 0 £ R
RNEFRRLA R4 0 @F B F 4 PAR TR ERL U] > Tk 27 - T
EREEE - FRRE %ﬁﬁﬁgéi—ﬁik’¢%r”%§ BE 4L
L SOF11Z S F A A 0 4o RB13.16% 0w e
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EQ Controller

(PLC)

SECS Box =+
ost
S2F41
LB TR EmEm S
o
LN timer
- ] O #
%pin rpm
- IR
Start Coating
4 IPEFE
Start Coating
asp# -
b ot 9
Ber L E iR arier
-
Coating completed
@pe#
T
=iF11
Frocess End
C
=EF1Z
LR HEIEAE DL E
..i

B 3.16 Remote Command
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3.3.1.6. %47 g 1= (Alarm Management)

AP EE RS A By A o F R R L ERER O R AR
* SBFL3 4 %k + @Alarmip 2 - 7] 5 Alarmeng 4 & § - fEE 2 ehgf 4 > Fp Kk F sirdl
B FR  BSOFLLIE AR L L B A4 doRIBLTH T o

EQ Controller SECS Box I
(PLC) (HOST)
Q EG Alarm
P
A EQ Alarm
@er# » SSF1
ﬁklarmﬁ%ﬁ » B
Alarmzg s
T
SEFZ
R EEIERAL A
..1
SEF11
BHAlArmME S B
o
SEF1Z
RO Ry AE
..‘

B 3.17 Alarm Report
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3.3.1.7.## #:F (Material Movement)

FRB S AADE P E R e N G E R g ey o SECS Box § A4 - B
SBFI1:% 23 4 k44 561 & 245> 4oM13.18~ FB.195F7 o + & 4 487 1% Hil s
FT Lk E SR BT N R A A -

EQ Controller SECS Box =+
(PLC) ost
PUt
PC Disc
—
CO exist
@pr# w CD exist
SEF11 »
SEF1Z
.‘

B 3.18 CD exist Report from Equipment

EQ Controller SECS Box =+
(PLC) ost
Get
PC Disc
—>

MO CD exist
anf#

p MO CD exist
=5F11

=oF12
L

B 3.19 No CD exist Report from Equipment
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3.3.1.8.3 # ¥ P33+ (Equipment Terminal Service)

PRAPERE R Fhok & BB T AT R K PR iA(Equipment
Terminal Service)srvpl & > 2B jpl A% v 7 o ehe T4 @R ;ﬁ:} BB PRI ) A
TGRS TR TR

FRABEE T AL LEEGHFR Y NASIOR3 F F LA T AW S F e B
FEALFR O RAEFULSOFIIR BER AL o P R AW B E EHL Fo
TFRLCARE R F AT o BIB205 L B A PE N FALBKADHAR

EQ Controller SECS Box JE =+
(PLC) ost

S10F3
% EWEE T FHAER

S10F4
R ERE T FIAE

=6F11

N FIR B O R R
BET

L.

SEF1Z
e B E
..‘

B 3.20.. Host Send Information:to Equipment
EX A %@ﬁv:‘;; SO R A g v LS1I0FL 0 P B A i LS g
SlOFZ/‘rJ{l%z%’*j" B2l Xl L e EAampasR -

EQ Controller SECS Box JE
(PLC) ost

E%% ™ S10F1
I fRE A &R FER

S10F2
RO A B E
o

™

Bl 3.21 Operator Send TEXT Information to Host
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3.3.1.9.3 & ¥ ;8483w 4 (Error Message)

% HOST £ SECS Box2. A et A, i ¥R 4 pr et 3F 4 1 pr(Timeout)p » € 28 41 T2 4
F43EaE 2 | Stream 9:rt & o RS frd Barip L @R 2 poo X IFARBE s o )
QAT § 2 AT Baml L5 SFm R d By Bs i Loyl & o - Lk
WEAKS R A p o3 : Device ID(4-%]3.22) ~ Stream Type(4-8]3.23) ~ Function Type(4v
8]3.24) ~ Data Format(4-®]3.25) 12 % T3 Timeout(4-)3.26) % -

EQ Controller  SECS Box EEIE#
(PLC) (HOST)
SxFy
*Lﬁriﬁﬁ'lqﬁ%ﬁi L
S9F1
Cevice IDFEMFELA] >
B 3.22 Device ID 4%
EQ Controller SECS Box R
{(PLC) (HOST)
SxFy
1&%&&?1@%&5 ——
S9F3
Stream TypesEFEnal -

Bl 3.23 Stream Type 4% 3%
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EQ Controller
(PLC)

EQ Controller
{PLC)

EQ Controller
{(PLC)

SECS Box EEIE
(HOSTY

SxFy
TREEHMTEAE -—
..‘

S9FS
Function Tw::e;Ema‘«‘;{Er'

Bl 3.24 Function Type 4% 3%

SECS Box R
(HOST)
SxFy
1&3@&?’[@&.& «—

S9FY
Data Format EHEERAT |

] 3.25 Data Format 4% 3%

SECS Box R
(HOST)Y
Sy
FEEHT{EAE -
S9F9 J
T2 timeout

B] 3.26 Data Format 45 3%

-35-



331.10. ¥ ® (Clock)

AEGRE PR A 2 SECS BoxepF g 122 54 5 []3.273 P SECS Box? HOST R #
risd pERE Lavp] A 0 o SECS Boxa 5 & RHOST™ i 1 fichps F & d HOST™ @31
4 & RSECS Boxw#f A L i » A B H it L@ A FI L BRFH - Ko R F 1
LFAAA A - SECSBox it ¥4 L & R FPFRF » 4L d e FHOST™ @
4 & R 4FSECS Box & & criph I o

EQ Controller  SECS Box R
(PLC) (HOST)
S2F17
FREESMEREEEE
..‘
S2F15
H{LinConBEpr
>

. E'ZEI? FERFEHT
inCon s
ﬁﬁEﬁEﬁéﬁ

L

S2F15
R T A RE R

-

Bl 3.27 HOST or Equipment Requests TIME
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3.3.1.11.  F+#lH & @4 (Control State Transition )

B s LN AR EEP Ao f AL ke g ik
fi o™ SECSBoxyZ + A i 2 B eify ik 845 b K 2 87 3 45 & % 22 % SECS Box
iyl i » ¥ 0 d SECS Boxehdg (74 o &k & #off (T eree f 44k & -

WH R Rk ET TON-LINE,

¥ SECS Box 8 & sc @£ 41k & =% j&_TOFF-LINE ; &4 53] TON-LINE ; P » i&
PR E AN R BA TR LR = ¥ U §SIFL» & K 2w R g
SIF2t6 3K % 2 se B d R G - F AR G R g A4 - BEEHRE BT

4 &% 2 S S6F11F B s b K g8 doRIB.2840 T o K A BB ek o B AL
FTOFF-LINE,; %= TON-LINE; ¥ ioPF 3 A4 g3 & 2B LT F L e ik i

= E A ASIFL Aok B R A MRSk B R EE et LSIFOK 2 ok i o

EQ Controller SECS Box R
(PLC) (HOST)

S1F1
" %HCOFI B RO R AR

S1F2
*Lﬁiﬁ@aﬁa

L

DRcon FEH| R AE s i
i%Edéﬁ#Eé.‘- -

L

S6F11
R AR E
b

Bl 3.28 HOST Accepts ON-LINE Request from Equipment
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bR LR Ry 4IHS 2 3 TOFF-LINE Mode,

F KA REE Ak 8 S _TON-LINE ; 84 /5] FOFF-LINE; P& » i
PR GBS 6 R R A e AR R L SIFIS 2 # ¢ v Rt LSIF164 1 A A
B FEREFLEIREEPFEAL - BEREREL  ERE R g * 2 4 S6F11 ¢
B KA doRI3.2947 7 o

EQ Controller  SECS Box R
(PLC) (HOST)
SlFlISﬁ A RHRAE T
OFF-LINE  [*
..‘
SH-LINE 45 e 47 %2
OFF-L NE%
»
SEF11
IERIARAE T B2 B
= P
SEF12
*Lﬁriﬁﬁlﬁiﬂﬁ

B] 3.29 HOST Requests to Enter OFFLINE
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R AR R 2 # A TON-LINE Mode

F R AR E Rk A =% & TOFF-LINE 5 84 /5 TON-LINE; & > i&
%i%jjﬁgiﬁﬁb%&%ﬁﬁ}MMﬂﬁ%WESH&Y % ¢w Rt L SIF18% + & 4
B ERMBRIEIRAE S EE AL - BT R BB EEEL 6 M LSEFLLY

Wit koA doW3.30%7 7

EQ Controller SECS Box EEEEE
(PLC) (HOST)
Uemmsmmpey |,
ﬁg OM-LINE
...‘

S1F18
OFF-LINE @ﬂ@m

OMN-LINE
>

SEF11
Eﬁ]iﬁﬁ o2 B
= >
SEF12
RO

..‘

] 3.30° 'HOST Attempts to Enter ONLINE
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SECS Box:z 4= 414 i =% = FON-LINE REMOTE,

% SECS Boxz # & * —‘F% B Rydk i %= TON-LINE REMOTE,; ¥ ¢ &
4-BEEFL B EEEFL € ASOFILY BE KA 4oRBI33197T o

EQ Controller SECS Box R
(PLC) (HOST)
%thltl%{??b‘?%? = 1% F
—®| EEMOTE
-
SEF1Z
FREEHOIFE W EIFE
ot

Bl 3.31 Operator Attempts to Enter REMOTE

SECS Boxzz 842414 4 =% 2 TON-LINE LOCAL

FRE R H BRIk & E %2 TON-LINELOCAL ; pr g 24 - B2
2 BT EHD E R SSOFI1 B KA1 WHI382 A o

EQ Controller SECS Box R
(PLC) (HOST)
%Eghlfl%*f’l?ﬂﬁ%? 7 I
™| ocal -
-
S6F12
FREE#HEFECW AL
-

B] 3.32 Operator Attempts to Enter LOCAL
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3.3.2 SECS Boxz. RS-2323% # i€ 3 .3

SECS Box:#->+ & suph B 3 — 1#RS232 Serivee PR 7+ 4% 5% » RS232 Serivee#-ad® 5 B
% B d RS-232i 1
TR R 8

ML 7] & 38 (FSECS Box & 78 # i #f W] e, (7 » SECS BoxR| & x% L 58 &2PLCAp =

i o

i

*

# 3.5 SECS Box <-> PLC Message

& 1 SECS Box=it & PRF% » § SECS Boxgz#s FFRS232 Service | # %t
|

JRPLC#+ (& hiRS-23220 4, ¥ #-#5 i fe ] e2n 4 3% £ 3.5 37 #_eh

Item| Code/Status Description Signal Flow Remark
1 @h# Initialize the.system SECS Box->PLE
2 @ii# Initialize completed PLC-> SECS-Box
3 @am# Auto Mode PLC->SECS Box
4 @mm# Manual Mode PLC->SECS/Box
5 @nf# No PC Disc exit PLC->SECS Box
6 @pri# PC Disc exit PLC->SECS Box
7 @er# EQ Error PLC->SECS.Box

8 | @WIXXXX#

UV resin valve_Timer

SECS Box->PLC

XXX:001~999/10 Sec

9 @ws1# Receive wl PLC->SECS Box
10 | @W2XXX# Spin_rpm SECS Box*>PLC XXXX:0001~4200 rpm
11 @ws2# Receive wli PLC->SECS Box
12 @wst# Write completed PLC->SECS Box
13 @wf# Write failed PLC->SECS Box
14 @q# Check system status SECS Box->PLC
15 @ps# Start Coating SECS Box->PLC
16 @sp# EQ Start Coating PLC->SECS Box
17 @pe# Coating completed PLC->SECS Box
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3.2.1.1.RS232 Service

”

% SECS Box #2 ;% fx & 34 {7 ¥ ¢ % RS232Control # i #f %] & = $ &
theRS232Control” i # $ B £ 3f 3% Serial Port(COM1) » RS232Control ¢ ] #_— i 34 {7
BB HEEIE DT R AXALFE L B L B Fal RPN

(ICPDAS)z_ ICPDAS communication service % /32 Serial Portz_ 3t 4, » 4-[§)3.33%77

Java.lang

Thread |=—

RS232

! RS232Contraller ===l |
[ tacasngonouer | T| < Hostcomm : string | % “V
i = ean " <
i 1
=
i

% RS2E2Controller() : void
® runi) : void

* sendCommand() : void

W SettingCompni) @ woid [

Bl 3:33 ~SECS-Box-RS232Control g & F]
Wk & e B a2 YA 48 4o o SECS Boxde 117 @pr#” :7RS-23221
§pF kAR a7 SBFIL SECSH AL %+ & A #(HOST) - 4r@3.34%77

s

EQ Controller  SECS Box EEE#E
(PLC) (HOST)
PUt
PC Disc
—»
CD exist
@pr# -

SEF11
&5 PC Disc BEERM
EQ + -

SEFL2
q@&ﬁﬂﬁ%ﬂﬁﬁ

M 3.34 SECSBox £ PLC 3t & @ L% 5 W
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3.2.1.2.PLC 2042 £7 i i¥ RS-23230 4, emid 2 #0344

d 2% Rk & f24) B(PLC) & & RS232: 35 it » A2 §1% = FFX2n2 PLC & & #74%

#RS232iF 4 2o > i 0 4 E£Fx2n-232-bd = % 12 4 3.5 PLC¥? SECS Boxz il 3t 3] &k &

SECS Box:¢ {7 i#1i - [§]3.35 ~ §]3.37 5 PLC5 Serial Port# ¥ & 4 {cRS-232:1 & Tl 2
Bl o & & S PLCHe i 5 3L R L B 3R R Ep

To send message to SECS Box

a) Send only
RS instruction
driving OFF TON |

o .
§3 THD) Data 1 Diata 1 Data 2

Send request FF

Ma122
ER(DTR} OFF
DRIDSRA) OFF

@ 3.35 PLC k4 SerialPort # iZ3t & 7412 = /& R
2k % Fra ® (PLC) £ Manual Mode®> 3% 3 Auto Mode gt # - B RS232 31 4, 7
SECS Box ] 14 PLC*» 35 Auto Mode *PLCR {% 7 BM100¢ & * — B+ 5% ff %
LT 7 @am# enASCHLE B2t & B 3PLC 28 £0RS-232 Send buffer? - 4-3.36+7
7 0§ PLCH =t f25¥ #5340 PF #& 5 RS-232 Send buffefh rm RS23231 L 741 5 W i%
dod BTG R N PR ek 3 @i S RS232:0 4 0 i (7 i o

RS-232 Send buffer

@am#
Manual ([dam#

o ||

SECS Box

Auto

PLC

B 3.36 PLC @:i%2t 4
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To receive message from SECS Box

b) Receive only

RS instruction
driving Oﬂ ON

Receive data ! Data 1 Y

RD (RXD) 4 ?

ER{DTR) OFF ON

Receive -~k v 0 & & & I
completion OFF}¢ ON “E\

MB123

Reset using a program. YWhen it is not trurned off, the next data cannot
be received.

@ 3.37 PLC 4z Serial Port 3t & ¥ 4L 2 pF B B

112K # #24] E (PLC)4% eSECS Box ~ @h#" éRS232:1 4 4 i) » % PLC:Serial Port
44 ek PLOR T BEMBI23:hi B & 5 ON” BFE GRS 51 ¥
M8123 ¢ B3k 5% OFF” [+ 4-B|8.3854 7 » B frd@yc Al L, FH £ 7 5 e iy B
D40+ -

T99

7o—] | {mei61

Fystem R

Eady

[r3 D10 D2 D40 K10 L
R3-232 3 R3I-Z3Z 3 Rec. Dat
end Data end Leng = EBuffer
Euf. th

M3123
L | [macw pg1z3 D3 i
R3-23Z R
ec. Leng
th

r
[rLF M20 L
R3-23Z R
2.

[RsT M3123 L

B 3.38 PLC #z3n 4 FE -8
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$w§ SECSBox§ & ek 48 52 § e ipls

SECS Box#k 3+ P end _# ¥ #-SECS: st it & Pl gz o F > 1 %”ﬁfsi 2
Al PR A EWRT PP oo L0 R R cka WAz Lo SECS i
g o FIg ek SLIE AR 3R * Framework (- B14.147 7 ) LA 0 HEEE Kk SL
Hhce it > § B kgl AR L dp L SECSH s i i % KX+ SECS Boxx # £
Interface-2 (&-3.3.2)sid 33|+ 2 dx4% 5 SECS i x5y > 7 F £ 13 22SECS Box«
Bt F25% 0 RO AN E AT B L o A F & -1k SECS Box B L& kAR fglARis Lok
A (- BAL9r7) 0 A B[P 1 SECS Boxz F f 2.m 4 ¢ K L 8 (Host)2 # 1%
3.SECS Boxf & *eik % i Hs200Rl5k » 0 F B3 & iz By

B SECS Boxiz. @ it
B g KA s (Host)2 7 iF

B SECS BOXA & *gig i v 18 22 R|3#

HOST

TCRAP—
I I L | | ; | = == mmm Interface-1

SECS Box
I s e = = Interface-2

Coating Eguipment

B 4.1 3@#&@
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4.1 SECS Box 2 % it

* & & 12 SECS Box:#ig * % b Bl (- B|4.2977 ) #-SECS Box~ 5 = B PRI+ it #-
ge U Interface-1i7 2 2% ~ Interface-2 id 2 fifie ~ @ # ;Fk' fi o #-2 (GUI Service) » T 4 &

RIP L BIRFA R (T % o

>

Interface-1 Service

:

Interface-2 Service

>

GLUT Service

B 4.2 SECSBox Usecase B

4.1.1.Interface-1 Servicez_ % it
Interface-1:f udicies & 0% & SECSi 7 (F(ES-E87) &8 » frt K& A 4831 & B:E
# & GEM(E37) el s i » 12 ™ 5§ & ik i
B SECS i w2 3 iF
B GEM Servicefiriez_ 7 i*
SECS i f e

SECS: 2 Hie 4% 0 4858 4 & 4% B4 & 5 1% g Be ~ 2% 2~ i R s (F
o PFy 4% g Ber e d B2 BFTCP/IPi 4t = 1 2 20 4 eniB i 2o jasd i v 50 ‘3 %
SECS-Il =42 » & fF2n 4, & Jf 4¢ + HSMS#r 7_% sFHeader ¥ 8 & SECS-I1#7 7_% ¢ 4,
BRNSE A e N F R P L P SECSH e Brr T Bl ez R e 2
WA An R L P F o 4 4 2 2%~ MessageQueued i P s 4% 4] B2 B-SECS

A e e Bl L4 2 o M489 5 SECSH BB & B 12 B e W B 0 o
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Server

secsi (from secsi)
. -$thesecsi
P B I\“. —t%ﬁ/
%? RS232Contraller]  [MessageRouter o R e —
. ArtiveEntity PassiveEntity
—= {from R523Z) —— {from gem) ',,/ “\ [from secsi) (from secsi)
- Y 5,
Contraller(PLC P ST .,
( ) ] o ", -Messageq(]
! ‘-\\\\ N ey Fstate
. MessageCUELE ’ ) -
i - . N (fromgsecsii) HSMS | theEntity #state | StateMachine
\ij o ‘ (from secsil) (from secsii)
cu_ | o
- b --‘\_:A
2 Message |p MessageHandle GenerateSystemBytes
= (from secsii) (from secsii) (FomIEEEST)
f] K —$the%ftem8ytes
S51F1 S0F0
(from 513 [from secsii)

B 4.3 _SECS Box.if U3%f %] §l
GEM Service #- %

SECS Box& b & - % B (Host)srid 3t #574) jpjs& £ 12 o #2 FRSECS Emulator v1.5¢0dc
BrB449 T )R s P B A e ® o HpRE = 3V E d 1+ & O it B AR
AL e LRl A S SECS Box(&:8.3:1) 58 BevE b A 4 5 -# B 2P SECS Box il 17 3 4

AT FE o AoBIS.6%7T o

=
wEE REE Wm0 S SREAE

22:39:47,.188: Recelive S6F11(2). a
SRF11 W
<L[3]

B SECSEmulatox x|

SECEEmulator Wersion 1.5

Copryright (C) 2001 ITEIMIEL

Luthor: Lisw

send bug report to 880731 d@itei org twe or
Check new version at

>
>
<L[2]
<A[7] "RPTID 2"> hd

BiE Line 31

B 4.4 1472 SECSEmulator vi5 + & i ¥
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GEM Service #icie i & 7 i & f  SECS Boxfr F & i % il 3 PR4% » GEM Service
Bl ¢ * Message Routersg &] ensd {7 4 7 $7enfgP~ + £ 1 8 & 3 4 > Message Router
¢ = RGEM el A 43 L 4 R B 3 b et SR B o # o R R g 2 b

A

[E A W R X ek R

ErrorMessages EventManagement
(from gem) (from gem)

+theErrorMes MessageRouter Wt
(from gem)
+theRemo 0 W AlarmManagement
RemoteControl

(from gem)

(from gem)
+tl
Communication RecipeManagement
(from gem) (from gem)

Clock

(from gem)

Terminal
(from gem)

DataCollection
(from gem)

#2427 theCo atior ig i SECS Box ¢ £ i* 1 S1IF231
LB AR A
B4.6477F o

i B E RS AR A e

WMEE ARSE EOD WELMEIc) BNeA.D

Read 16 Trig Settings from i—-SECS.sml -
SECS Emulator wl.5 2001709/ 05

HEMS Communication Startedl

09:51:368.937: Connection Successftull.

1 09:52:02.062: Send S1F1(1991329).

S1F1L W

S1F1

S1F2 :z;;z:nz_ 187 : Receive SI1F2(1991329) .

- =
<AlZ2] oo™ >
<A[4] ~wl.0">
>

092:52:38.796: Send Linktest.regq.
09:52:38.828: Receive Linktest.rsp.

| ] Lime 19 [

Bl 4.6 k& i % SECS Box i 7 ON-LINE } fs 7233
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4.1.2.Interface-2 Servicez_ § it

Interface-2 Service: & 7 iv 5 § § SECS Box{rPLCe3id 3 JR7% > § SECS BoxA%5' kx
B 34 7 pF € ¥ RS232Control ## i #f W2 = 4+ 27 theRS232Control” i ® # B fxRS232
Service7f % Serial Port(COM1):1RS-232:8 2 PR+ - RS232Controlsf &| 4 — B3 74 » &
B4 752 BT -PLC T e L 0 H ¢ RS232 Service § 3l it L 2 7

(ICPDAS) 2 ICPDAS communication packages & w2 & k& RS-2322_ i@ PR 4% o

Z A AR L eT Sk (Ek AL K 2P PLC22 SECS Box RS232 Serviced it & o
SECS Box£?PLCRF e 2 B8 11 = FPLCFE #- Bl B 3 0 48 & 3% (729 T 4RPLC N 20pE H

T2 Tl mM101 Ma9

o]

Buto 3W [Foup Exi Manual Error Auto
Bt

ME07 M103
___4 | | ]
[ 11

Changeiu A.Busy t

=ta] o Manual

mioo

1

B 4.7 PLC sz fk ficnidiEn i B
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4.1.3.SECS BSECS Boxi * % /i & (GUI)

Gm@mwcwmmwmmﬁmﬂﬁﬁiiiﬁ%@%ﬁ*%%ﬁﬁiﬁﬁﬁs
Boxzig * 4G » & 7 :SECS Box P # Mode=ik i ~SECS Box¥? HOST:# 4% s}k ;= ~SECS
Box& PLCit 4 ek % ~ Ffx FIPLCe & AL F 2 SECS Boxit & %1 R T % JR
3% 0 4-B4.8475T o

SECS Box HE]
Mode kBB

SECS ngﬁHOST
HEik

SECS ngﬁPLc
HEk R

Port 5 HH

B A PLC BIRS-232
FAEAESE

SECS Box &
HirHE
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42 m¥E+ & 31 (Host)z 7 1

B#E & A 4% (Host) iz 4% SECS Box i & %fﬁ_lnterface-Z(%F&&l)év’vii BRI YN
PR omE Y léj W5 SECSid 3t iy 4 &2 GEM il 3 3] & ;ﬁd SECS: 4, 1

@ik AR F e WA 5P o hEL K L (Host B B R ¥ 4 6 (GUI) 4k
B# »GUIF A B¢ 57 SMLE N ciSECSU % i 77 ~ 45 5 il &0 i ~ 3 5

i~ HAzpe F I - HSMSHE 3 S 83k ®2 3K & B3 IRAE % > T M4 GUI 314 figE

“H‘Jg’iﬂg o
BAL A HERT
& ik P
H
= T
L
L
I
ThiERITEE —» | | Fl: Hosbdode HosBwbes BECS
NEAHEARR

REETRE —

Recere Select Responsell

erEve S6F11
Eecei-.re Primary Message SystemBytes. 2667015
end: 56F12{2867015)

[S6F12

<B (00 =

BEAATERE —

[Receive. Z6F11

[Recelve Primary Message SystemBytes: 2867016
[Send. SeF12(2867016)

[S6F12

<B Ox00=

[Send: S1F1{2ZBET0D1T) (=l

Sk hg e

B 49 SECSBox i & m
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421 m# & 2 8 (Host)2 # it £ & % 5

FEFT A H A ERHRARS R K LT LN ST Ao - Messaged
TALE 3 z’ﬂi—,?-‘,f ~ SECS Message&g 7+ 4L % 2 4, z’ﬂi—,?-‘,f ~ HostMode#7*» 3 ~ HostStatus
i 3k s Sk TYISECS W 4 F o 4oBl4.10%77 o

$& SECSBox-Host

File: Hostb{ode Hostitatnz SECE
i

hERIFERR —

Fil: Hosttdode Hosttdode Hostitahos SECS
. B1F1 - Axe You There
Clear Mesage Oinline EEMOTE | BIF3 - Selected equipment stams(HostS tatns)
Fxit | S1F3 - Selected equipment status(PLCStatus)

21F3 - Helected equipment statnz(PortStats)
21F13 - Establish communications

21F15 - OFF-LINE

&1F17 - ON-LINE

B2F17 - Date and Time

S2F41 - Host comomand (LOCAL)

52F41 - Host commend (REMOTE)

B 410 st L 2 E I T b

422 #% R 238 (HOSt)Z K & 5T %

AR BT R BUVUBE R B w48 C BTHOSER e fE R 0 e L EQin ik b~ EQad R
it ~ Host¥2 SECS Box:# 25k ~ EQ PLC Modesk s ~EQ Portp = 1 it & > 4 Bl4.11%77F o

RS | -
Online fOffline ffline REMOTE
&
SECS BoxMHost HOST
HRRE N
EQ PLC Mode 3456 = PLC

Port - HEHE ——»

Port HatfHAE —|—» NONE
EQ EHIRE
LOCAL/REMOTE

Bl 411 m#Ed A2 R ERET R
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423 A% K 1 1 (Host)z flAefe 375 % A

IR ER Y BRI F R A T S ER R O
EET RN AR LR T NN E R R SRR SRR
# % 45 SEMI GEM(E30)si7it & @60 % $ 9L Az 4p 5 793 fagpe > -

r REN SRR

424/ $##

B i e e % AR e B

R W S TR ER elect” & " Start” ¥:iF

li FEXAFERERNR

Current Recipe request

Befresh | :0r™:1 PPID1 5 4200
Refresh ¥ | oy PPIDZ2

Refresh | ¢ | PPID3

Refresh * |

Refresh - QK

Bl 413 A KLz flaEpe § R R A
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425 54 K 1 8 (Host)z 3 4 BE 7 F

MNILHTRALEE T RHFIL M AL FTaodp i L 87 m #3127 SECS Box
B eSECS: 73 4 > 4rBl4.14%757 o

Send Select Reguest!| i‘
Receive Select Responsell

Feceive: SEF11

Feceive Primary Message SystemBytes: 2867015
Send: SEF12(2867013)

SEF1Z

=B Ox00=

Feceive: S6F11

Feceive Primary Message SystemBytes: 2867016
Send: SEF12(2867018)

SEF12

=B Ox00:=

Send: S1F1(2867017) |
Fy

\— AErRR

B 414 Btk itsz AR s
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4.3 SECS Boxfr & *e4& i i 18 = 2 Blip e 5% 3

* & 01 SECS Box# &g w48 - 2.7 (T % = 8 (4-Bl4.15%77 ) k% #SECS Box
# 1 & 2 s Interface-1( & 3.3.1) 5rSECS:E 2 it # 2 SECS Box# ™ & # 2 PLCH 4] %
Interface-2(&°3.3.2) i 3 ac 4 > F @ * maE t K 1 (542 k- - %RFEGEM i ;R
B My A (Establish Communications)
M ON-LINE# i f/zznevpl & (ON-LINE Identification)
B R TRk A _, (Event Data Collection)

| | I .I u
B e g m&ﬂ . (Process Program Management)

B R irﬁ}'j.»ll Ko (Remotﬁ Control) -
B Egy .:_.?ﬁ)ju] EN (Alarm | an.agement) : N
;ﬁ" r M .. a .-
B bR EGE gy & (Materlil Movemeqt) =
| o »
", 1
B R H SRR A & (Equipment Terminal Service) .
B RN e i w 47 gp & (Error Message) = II
L n | | L -I

Rk (croclz)—

LI At 1) S %5 Bl A 0 (Control State Transmon)

UV-Lamp #s8 gy - NESIE REEHHE

Bl 415 SECSBox A& s s 2 F v 45
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4312 233 M2 PlrE%RE

# 4.135.p SECS Box# F & 2 #%(Host)z 2 = s s aryp| & > Hosti & T i@ S1F133
4 SECS Box » # 5 (—) 4 7 3 & W yheh= w o ¥ 4o FISIF1374 & f w @ SIF14eh3n 4, %
Host a2t & 2 5 o e dck M L enAFEREZF 2 = > b4 TR F 2 Bdsm > B
& F B SIF14w @2n 4 ¢ fak 75 4o% £ TSIF13er L #V 23 s Rl e i
F] 4+ SECS Box ! Stream 9(Error Message) k v % HOST > #]4.16 = SECS Box& m 4t + k& i

e 22 Interface-1(&°3.3.1) 2. 2 = @ i W ApRE % o

# 4.1 Host Attempt ablish Communication
Comment SECS Box Host Comment
1 < IR EREEE LT
o
f s R B —
1
~SECS Message
** E--»H 51 F13 Dev:0 Trans:1
hll S1F13: 'CR' /* Estahblish commmunications request */

=L [2]
<A [10] 'S1F13_MDLN'=
<4 [13] 'S1IF13_SOFTREW'>

=

II‘ Sll}l?: 'CRA' f* Establish communications request ackr

L [2
<B 0=,
<L [2]

<4 [7] 'secshow's
<A [4] 'v1.0=

=

=

SECS Box Host

Bl 416 = =g SUPGE
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4.3.2 ON-LINE K i rEinz Blid & %3

#.4.23. SECS Box¥® + & 2 % (Host) 2 & Onlines fe /ziteigl & > % Hosta & T &
S1F1:n 4, pF » SECS Boxw % S1F2: 4, ¥ % = 2 ¥£ - B4.17 2 SECS Box¥? Host & Online

A Sl FURRR S &

# 4.2 Host Confirms Equipment Presence

Comment SECS Box Host Comment

R SR ELTE 2 ¥

~SECS Message

~|
_II S1F1: 'R’/ Are you there request */ |
| [S1F2: D' /* On line data */
<L [2]
<h [7] 'secshox'>
<A [4] 'wl.0'=
>,
SECS Box Host

B 4.17 Online ;¥ & /rznipld
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433 F & TR R L rlsR g sk

FEFTRT R AT R R A E R E s SRR AR F A  Hostw
fﬁd ¥ F R g A 5 d SECS BoxiF Ak & p kB F AL > Ao £ 43977 o TR
1257 s 5 ModeshE i+ 5 b % pI:ASECS Box#r HostRY ek # £ 12 TR T B pl & - § 18
& d " Manual Mode” *»4 1" Auto Mode” P*SECS Box ¢ i #+:i¥ 1 % i+ 4F £ S6F1131
kAt ks bR AR SEF12:m 4 kv R 0 4oFl4.18% 5% o

# 4.3 Event Report from Equipment

Comment Host Comment
+ ¥ 23 4 pF SECS Box! i#

i+ 3p £ % Host

~SECS Message

SEF12: 'ERA f* Event report acknowledae */
<B 0=,

** Ez--H 56 F11 Dev: 32767 Trans: 14
||- SEF11: 'ERS' /* Event report send */
<L [3]
<h[2] 'Bd'=
«n [5]'10001'=
<L [1]
=L [2]
<4 [1] 'L
<L [3]
=4 [5]'LOCAL s
<A [1]'1'=
<8 [4] 'AUTO"
>
=
=
=,

-II S6F12: 'ERA' /* Event report acknowledge *f
<B 0=,

SECS Box Host

B 418 F & FAdc R
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434 %lAepe R plRaRE

flAppe > FILREL & chp ch %% SECS Box#r b A 1 8 (Host) B+ 3 = &}
BT R 2R PR e i o SRHOSUT S aE AR A S B A A o R0
WG e flic k44 245 246 2ATHF o BA19% T A @ L4
Fei 8 plE S %~ Ao W4.20977 5 b B4 o WARpe S S dehRR R R e Rl4.2107
BRI - Gl PRIGES S~ AoW4.2297F S R7H - HlAEfe 1 SECS Boxehiplik i

B .

Directory

Comment Comment
IV S V& iﬁ-ﬁ

~-5ECS Message

fH 'f"i“'“'ﬂjgﬁﬂ *#% E-»H 57 F19 Dev:0 Trans:15
tved rowsimwie
S7F19: 'RER' /* Current EPPD request */

S7F20: 'RED' /* Current EPPD data */
<L [2]

<5 [5] 'PPID1'=

<5 [5] 'PPID2'=
=,

SECS Box Host

Bl 419 @ gliei H Rl
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# 4.5 Equipment-initiated Process Program Uploading

Comment

SECS Box

Host

Comment

S7F25

IR TSR T

KA E L GRS S7F26 —

~SECS Message

A
** Eo-=H 57 F25 Dev:0 Trans: 19 |

SYF25: 'FPR' /* Formatted process program reguest
<A [5] 'PPID1'>

S7F26: 'FPD' /* Formatted process program data *f
<L [4]
=8 [5] 'PPIDL>
=4 [7] 'secshow's
=4 [4] w10’
=L [1]
<L [2]
<12 0=
<L [2]
<A [1]'5'=
<h [4] '4200'=
=

SECS Box Host

Comment

ER S EXTPE T

Comment

Fen e © 4

~-SECS Message

*¥* EomH 57 F17 Dev:0 Trans:23

_" STF17: 'DPS' /* Delete process program send *f
<L [1]
<~ [5] 'PRPIDL >
=,

II- STF18: 'DPA' f* Delete process program acknowledc
=B 0. -

SECS Box Host

W 421 #1% flaepe = il
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# 4.7 Host-initiated Process Program Downloading

Comment SECS Box Host Comment
-~ S7F1 MR RS LF VTR
L A S7F2 -
- S7F23 B4 il A e
FLlAepe S ¢ R S7TF24 | —
TR RARR S R A RS S7TF27 —
<~ S7F28 v R YT E S

<

SECS Box

-SECS Message

** Eo»H 57 F1 Dev:0 Trans: 10

S7F1: 'PPI' f* Process program load ingquire *f
<L [2]

<A [0] "=

<4 [0] "=
=,

STF2: 'PPG' f* Process program load grant *f
<B 0=,

*#¥ EemH 57 F23 Dev:d Trans: 11

S7F23: 'FPS' /* Formatted process program send *;
<L [4]
=8 [5] 'PPIDZ'>
<4 [0] "=
<4 [0] "=
=L [1]
<L [2]
<A [2] 23>
<L [2]
<A [2]'10'>
<h [4] '4200'=
=
>
=
=,

STF24: 'FRPA' /* Formatted process program acknowl
<B 0=,

** E«--H 57 F27 Dev:32767 Trans: 12
STF27: 'PWS' * Process program verification send *,
<L [2]
<h [5] 'PPID2' =
=L [1]
<L [3]
U1 0=
U1 0=
<4 [7] 'NoError'=
>
=
=,

STF28: 'PVA S Process program verification acknow

Host

Bl 4.22 73 A pe =
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B L (Host) & 35 i 48 58 (7B =441 P - Host ¢ @ 0 21 S2FA1emn 4 44 -

W B RHGTRAITH AL 0 AoRA890m o BA239 7 5 K L R S ET

START” thifsiir#l 2 B iR B AL IR LA FAL ¢ L BT 242 8
R

# 4.8 Host Sends Equipment a Remote Command

SECS Box Host Comment

I ERT e e

Comment

EX Rk ks

H A AT (T i b

Ay RRL e el

-8ECS Message

_II S2F41: 'HCS' /* Host command send *f
=L [2]
<8 [5] 'START =
<L [2]
<L [2]
<A [11] 'Spring_Data'=
<A [3]'010'=

>
<L [2]
=4 [F] U _Data's
<h [4] '4095'=
=
=
=,

II‘ S2F42: 'HCZA' * Host command acknowledge */
<L [2]

<B 0=,

<L
=,

*¥* BEo-H 56 F11 Dev: 32767 Trans: 30
- |S6F11; 'ERS' /* Event report send */
— |
=h [2] '64'=
<0 [5] 10003
<L [1]
<L [2]
=8 [1] 1'%
=L [3]
=4 [6] 'REMOTE"=
<A [1] "1
<4 [7] 'PROCESS'>
>
>
=
=,

" SEF12: 'ERA' f* Event report acknowledge */
- =B 0.

SECS Box Host

Bl 4.23 sgapfilipld
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436 84§ M2 PEARE

FAQEP E P LA A L Benflh o K 8 o 4 4 E4FpF > SECS Box
1 * S5F1en & &+ @Alarm3F 2 > B4.245751 LR E 4 s S - ?]i?%#%aﬁé [ Rl
Alarmzn & @R 2 % -

% 4.9 Send Alarm Report

Comment SECS Box Host Comment

¥ Alarm 3 24 pFo 2k & 3 1) Alarm
R4

SR AT RN

n
-SECS Message

** Ex--H S5 F1 Dewv:32767 Trans:32 D |
II- S5F1: 'ARS ™ alarm report send *f
<L [3]
<B 1=,
<[4 100001=
<h [7] 'PortEr'=
>,

-II SSFZ: ARA M slarm report acknowledge *f
<B 0=,

SECS Box Host
B 4.24 gftﬁ’? LUl
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4.3.7 HH #8382 RFE RE

2410700 F ke ABEE R DK F 4% S pFSECS Box g A4 ¥ HARE T B
B A8 (Host) > bl4e t R gk B3~ g dd % 5 - pF > SECS Box ¢ + - ¥ i#4F 4 S Host ;
R f G Rl ARS R AR R F 5 B e pF > SECS Box+ ¢ - ¥ 4R 2 % Hostd o
Poan ek KR > BI4.25970 R R HAEE M g g TS S Rl S o

% 6.10 Material Movement

Comment SECS Box Host Comment
S T ETE SRS IR e
% pFSECS Box ¢ i #+ i

w4

kA B hoe e T

- SECS Message

<8 [4] 'MOME'=
v g =

4 MUTE
rerdern

SEF12: 'ERA' f* Event report acknowledge */
<B 0,

** BE<--H 56 F11 Dev: 32767 Trans: 17
II- SEF11: 'ERS' /* Event report send *f
<L [3]
<A [2] 64>
<A [5]'10002'=
<L [1]
<L [2]
<A [1]1'1'=
<L [3]
<h [6] 'REMOTE =
<8 [1]'1'=
<4 [6] 'ARRIVE'>

-II SEF12: 'ERA' f* Event report acknowledge */
<B 0,

SECS Box Host

Bl 4.25 1K EaF R

-64 -



438K & ¥ HPIRIF2Z PR EEHRE

%4 4.11¢ P SECS Box2? F & 1 #(Host) B ¥ 12353 01 ] & enrb iv 4p 3 ik~ F
W 0 H o i aE i - S end b T pE A g8 o Hoste2 SECS Box R 7 12 T Bl ¥ ﬁ%] ~ e
F 34 0 4 SECS Boxijc ¥|Hostsne 3 4 18 > € » Rjad| 2 F 3 4 % Host > F]4.26%77
ZHost@ix -7 Hello” &~ 3 %SECS Boxuplid 2 % o

# 6.11 Host Sends Information to Equipment

Comment SECS Box Host Comment

-SECS M-essage

=4 [6] 'REMOTE = Al
<A [1]'1'= |
=4 [4] 'NONE'=
>
=
=
=,

SEF12: 'ERA' /* Event report acknowledge */
<B 0=,

** E_-=H 510 F2 Dev:0 Trans: 15

S10F3: "WTN' /* Terminal display, single */
<L [2]

“B=,

<4 [5] 'Hello'=
=,

S10F4: WTA' * Terminal display, single acknowledge
<B 0=,

i

SECS Box Host

B 4.26 3K & ¥ =HpRAPE
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439 LR FrRLPFERE

% ¢ & 2 8 (Host)#2 SECS Box2 [ ezt A i 3f 4 po st 4 4 14 pF(Timeout) i » ¢ 5 1)
T LR AR 2 Stream 9L & RH S Rl B L Bk e £ i MEh
Fak o MR LA R TR A 2 SECSEmulator k fiitStream Typeds 35 Function Type
&I LR w AR £ 4.12- Bl4.273 P § Host™ @ chaStream Typest & § 45 377 >
E AL E v s LR & 0 4413 Bl4.28R1 7 Host™ @ Function Typest &
BFaplREE

% 412 ized Stream Type

Comment

DR AT @A

SECS Box

Comment

:/ ActivefHost

wEE BEE SR RIS RED
SECS Emulator v1.5 2001/09/05

HSMS Communication Started!
19:57:04.609: Connection Successfull
Read 81 SECSE-II Messages from Test R
Read 38 Trig Settings from Test Reci:
19:57:20.54A: Send 35F1{4169016) .

4mmm | s55F1 W
<L[3]
<B[1] 0x01>
<I4[1] 1>
<A[9] "S5F1 ALTH">
=

19:57:20.859: Receive S9F3 (41690170 .

iy | S9F3

<B[1] 0O=00>

SECS Box SECSEmulator
Bl 4.27 Stream Type 45 :E30 4 pl:&
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%+ 4.13 Message Fault due to Unrecognized Function Type

Comment

SECS Box

Host

Comment

SxFy

FRATERL

Function Type & # 35+

SOF5

SECS Box

=+~ ActivefHost
BEE REE WR CHREEED RAED

20:00:04.468: Send Linktest.req.
20:00:04.546: Recelve Linktest.rszp.
20:01:04.468: Send Linktest.req.
20:01:04.546: Recelive Linktest.rszp.
20:01:19.765: Send S1F11(416%021).
B1F11 W
<L[4]

<A[5] "BVIDL">

<I4[1l] 2>

<UzZ[1l] 3>

<A[3] "OE?"
>
20:01:20.218: Recelve S9F5 (41690221,
59F5
<B[1l] 0O=x00>

SECSEmulator
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24143 4 F K 3 8 (Host) L #» & RSECS Box} & it s enph [ » ¥ 4. ] 5 PFRF 3
- Rk ERFED AL TR A4 L 0 SECS Box ekt X2 A d R K HEERF
s en® F B d o B4.29%77 2 Host® £.SECS Boxi#i% 3% # P chiplip

LI

% 4.14 Host Requests Time Value from Equipment

Comment SECS Box Host Comment

S2F17 LN S P Y i

LS e ]

~-5ECS Message

<A [2] 64>
<4 [5]'10001'>
<L [1]
<L [2]
<4 [1]1'1'=
<L [3]
< [6] 'REMOTE =
<8 [1]'1'=
<A [4] AUTO =
>

SEF12: 'ERA' /* Event report acknowledge */
<B 0=,

** Eo—mH 52 F17 Dev:0 Trans: 4
S2F17: 'DTR' /* Date and time request */

SZ2F18: 'DTD' /* Date and time data */
<4 [19] '2-Mov-06 1:20:45 &AM'=

SECS Box Host

Bl 4.29 PR H 1Rz
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4311 4R E Rl H 2 PlRekE

AP R BB A L (Host) B 2Rk & B8 5] & ohdp B ipIE o Host® 12
B B RATULH AT E b L KR AR B R
FOFF-LINE ; ¥ TON-LINE j srf 48 i s %

#4.15 ~ £ 4163 A 1 $5(Host) & £k & =4 4 OFF-LINE Mode % = ON-LINE
Modez ¢ ON-LINE Mode % = OFF-LINE Modes:t & & = 5% - §]4.30 ~ Bl4.314 %] 5
Host& 435 & =7 k4t 6 ehipld g % -

OFFLINE

Comment
RSV N N b U e
E

Comment

B

ER AN R R

~SECS Message

<A [19] '2-Mov-06 1:20:45 AM'=
*#* E--»=H 51 F15 Dev:0 Trans:S

_ll S1F15: 'ROFL' /* Reguest OFF-LIME */

II‘ S1F16: 'OFLA' /* OFF-LINE acknowledge */
<B 0=,

** Ex--H 56 F11 Dev: 32767 Trans:6
II- SEF11: 'ERS' f* Event report send */
=L [3]
=4 [2] 64 =
<A [5]'10002"=
=L [1]
<L [2]
<A [1]'1'=
<L [3]
<8 [6] 'REMOTE' =
<h[1] 1
<& [7] 'Offline'=

-II SEF12: 'ERA' f* Event report acknowledge */
<B 0, 4

Bl 430 OFFLINE *73%ip|:#
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% 4.16 Host Attempts Enter ONLINE.

Comment SECS Box Host Comment
I EE TR Y
-~ S1F17
ON-LINE
<7 4% & ON-LINE i 15 v B Az 2
) S1F18 —
B
Ak g T EgL S6F11 —

<~ S6F12 PR RAL e ]

~SECS Message

<B 0=,
*#* E--»H S1 F17 Dev:0 Trans:6

S1F17: 'ROML' /* Request OMN-LIME */

S1F18: '"OMLA' /* OM-LINE acknowledge *f
<B 0=,

** E<--H 56 FL1 Dev:32767 Trans:7
SEF11: 'ERS' f* Event report send *f
<L [3]
=4 [2] 64
<A [5] 20001 =
<L [1]
<L [2]
<A [1]'1'>
<L [3]
=n[6] 'REMOTE =
<8 [1] 1=
=4 [6] 'Onling'=
=
=
=
>,

SEF12: 'ERA' f* Event report acknowledge */
<B 0=,

SECS Box Host

B 4.31 ONLINE *73&ipz#
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FLOCAL; # TREMOTE ; thi 4k i 7 %

2417~ 24.183P F & A 8(Host) & F3% # =44 LOCAL Mode % +REMOTE Mode
# ¢ REMOTE Mode % = LOCAL Mode73t & i1 = 5% o §]4.32 ~ §]4.334 %] 5 Host& &
W7 AR GRS %

#. 4.17 Host Attempts to Enter LOCAL

Comment SECS Box Host Comment
I ERE RS T Y A
LOCAL

- S2F41

*7 e & LOCALK i {8 w % 2

2n @
g

L TR

ER A TR (i

-5ECS Message

-II S2F41: 'HCS' f* Host command send *f L
<L [2]
<A [5]'Local's
<L [2]
<L [2]
<A [0]"
=a[0]"
=
=L [2]
<& [0]"
<& [0]"
=
=
=,

||- S2F42: 'HCA' f* Host command acknowledge ’L},
<L [2]
<B 0=,
zl=
=,

WO

WO

** E<--H 56 F11 Dev: 32767 Trans: 18
II- SEF11: 'ERS' f* Event report send *f

<L [3]
<A [2] '64'>
<A [5]'20001'>
<L [1]
<L [2]
<84 [1]1'1'
<L [3]
<A [5] 'LOCAL =
<8 [1]'1'=
<A [6] 'Onling'=
>
>
>
=
-n SEF12: 'ERA' /* Event report acknowledge */
<B 0,
SECS Box Host

Bl 432 LOCAL *7 3 P&
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% 4.17 Host Attempts to Enter REMOTE

Comment SECS Box Host Comment
O ERE R I S A 1P U
<~ S2F41
LOCAL
<7 3% & REMOTE} fi 14 v B AZ 2%
, S2F42 | —
=N
AR R R ENF EFL S6F11 —
< S6F12 PR AT RAALE T
-8ECS Message
_II S2F41: 'HCS' /* Host command send *f
L2]
© <A [6] 'REMOTE =
<L [2]
<L [2]
<4 [0] "=
<4 [0] "=
=
<L [2]
<h 0] "=
<A 0] "=
=
=
=,
II- S2F42: 'HCA'  Host command acknowledge *f
L2l
- <B 0=,
<l
=,

SECS Box

® 4.33 REMOTE

<

-72 -

SBF11:
=L [3]

** Ex--H 56 F11 Dev: 32767 Trans:4

'ERS' f* Event report send *f

<4 [2] ‘64
<4 [5]'20002'
< [1]
<L [2]
<A [1]'1'=
<L [3]

< [6] 'REMOTE =
<4 (1] '1L'=
<4 [6] 'Onlineg'=

=
=

=
=,
SEF12: 'ERA' M Event report acknowledge */
<B 0,

Host

X NIy

7 3Pl

&)




5.1

-g*\?

A&~ &% SEMI E5 ~ E30 ~ E37 % i f; 4= v/ Embedded Linux Controller(ICPDAS
LinCon-8000) =% 485 it *SECSBoX* &2 ks X G S H L > B L W8 S it 49 (&
PRSECSHIE o o< + A 1 f(Host) i £ k= R & 4|2 WAL E #1260 p 0 FH
SRR SR AR B0 kB e i ik .f‘f‘u?r‘?f#%? B kAt AR o
W% % £ Interface 2(&°3.3.2)chid 3t @£ 5L + SECS Box v = riy SECSE 3 7
fo o P e =2 GEMR Lupl A e iF T % 1 B ELenSECS Emulator vISRAE b A G4
W B k- - BRI vEGEM L Jp A¢ a7 R # (Variable Data
Collection) ~ if i3 J # (Trace-Data Collection) ~ #& < % $c & ¥ (Limits Monitoring) & =
B3> poa e s e GEM el A-=213] wig Flpl =0 & h BES 2 Segisr ik v 48 L T ﬁﬁ;}J:hI

Bﬁlgﬁlf_f_ Qﬁ:? VSN SV Jllg.‘.f EX L e feg plee
SECS Boxfl® UMLI-TIES » i B i 30 B3R 30l 5 b 44 » 5717
£ F BT o Friiandavad SIk L R AT R AL A0 1T g fgr 11 ¥ Javais T o g
1 7 c-SECS BoXJi * B 4l#; 182 Embedded. Linux Controller + i ¥ SECS Box e p
4R gk Ao 11T 5 SECS Box<r R i ey

¥ 5SEMI E5 SECSIMRME e 7l HIE 7 9 1E7 £ SEMI Standard % 1
FISECS-1IH 3% 03t & o

W (FSEMI E37 HSMSHE I et oo 7 r2 3R 5] 5 12 TCP/IP(Ethernet) 5= 3¢ 5 @ it
SECS-1144 3 21 4, o

W & ASEMI E30 GEMIR chiffe » 7 R 48 5 2 P R A BRI § 4l
WA Gl AR BER L > AF R AR TIIRASH S o

B 7 itinterface-2(#3.3.2)id M /i > 7 UEH 5 BB S ZH WA G
e1% 2 SECS Box#2 4 % e “v 8 5 SECS 2 # it o
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52 A KB ¥

A2 oeng i poenE K Y i #SECS Box LY 2 ehet ARERE AW S 0 RR
{7 ek BRI & 8 5 47 SECSH 3t 4 od ¢ & e gk (Ethernet)id &~ 5840 Ap 3 i 31
BRRP- LA AW o TR NE IR A RHEWART D S A fid KA Lo
SECSi = 2fA AP BitadI@ e pa > AP AR5 p I T
22SECS Boxenff & % & SECS Boxen & 38 # it % 3% 5 & &k » # ¢ it 43 #-SECS Box ¥ &
P4 AR K 05 ESECS & ehigvh o iE A 3 B kAL A ¥ CIM(Computer
Integrated Manufacturing) s L8 o ka i F2 2 A p b it i B o
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