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ABSTRACT

Another present time industrial use of PLC machines in automatic control
systems is prevalent due to their reliability and their easy to use property. This reason
comes from the need of industrial sector for an efficient transportation system, which
leads to the most effective storage and mass product transportation. This thesis
proposes the theory of transportation control systems design, with PLC systems
controlled by application on computer connected through serial port RS-232. This
application shows simulation process of model with control button to power. The

precise records process of model with Visual Basic 6 (VB 6)
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:; & = PR ( - v o = &£ o ﬂ F 4 o
Yuwn Favaede gunsaidai lfiogluszuy sniums@ieuTdsunsuvaddludosdmua
ALY INesABYNIY AOURN IFR1e Open Port

1 4
2. Settingl¥lumsdmuauazaumsasuon, W3A, Sauvesliatoyn, S1uauves

detamegtuuunts iy
Object. Setting [=value]

A1 value Svtiavosdoynilunuy String zuuudiu “BBBB, P, D, S” lnu BBBB
¥
dumidasiwea, P fudmiiade, D Wusmauvesdedoyauas s duiwusnsiiailaihe
¥
Undudatignimualiifiu 9,600, N, 8, 1”

9
o

fueasaAs§IUR %Ay MSComm AT

b

t o =l

110 Janeuh
300 UARDIUN
600 fianaiuh
1,200 VAR IUIN
2,400 TRADIUIN

9,600 Uadeun  (Anlpd)



14,400 1IAADIUR

19,200 Uanoauh
28,800 Uaaaduh
38,400 gane i  (@99U)
56,000 daeodun  (@9u)
128,000 UAA0 I (997U)
256,000 Janodh  (a991)

¥
[y

¥
dgwsuaaspulumsmimuammsalaat

Toydnyel swazidun
E Wﬁﬁyfj {Even)
M aovn “1 (Mark)
N 1414 (Falnd)
0 WITAR (0dd)
S 090 “0 (Space)

1S lumsidmuaauiiadi 5 i1 Ao 4,5,6,7 uez 8 (Husnind)
mnszyswouiiadaned 3 &1 fe 1 oTuanind), 1.5 uaz 2
9 o ' ' o A4 s
3. Port Open 1% Junisivuaiase muna Mz veInesnaynsy thallaunazlanesa

pynTUIYHLUMI U
Object.PortOpen [=Value]

[ = =3 9 =1 = ot = o
fi1 Value wumagmﬁmmuqauﬂa True NU False lIﬂu'l‘rue HiJ’IEIENﬂ'Iﬁﬁ_IﬂWBEﬂ

o g ar « ) at
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MSComm 1. CommPort = 4
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AN 2.1 parAInABUITIARBT UL D-Type

D-Type 25 Pin D-Type 9 Pin Yoy dnual Fodyonu
Pin 2 Pin 3 TD Transmit Data
Pin3 Pin 2 RD Receive Data
Pin 4 Pin 7 RTS Request To Send
Pin§ Pin 8 CTS Clear To Send
Pin 6 Pin 6 DSG Data Set Ready
Pin7 Pin 5 5G Signal Ground
Pin 8 Pin 1 CD Carrier Defect
Pin 20 Pin 4 DTR Data Terminal Ready
Pin 22 Pin 9 RI Ring Indicator
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— 4 o | -
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5G 9 a L
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235 naveyasynIneNANnesHL PLC Wiuna RS-232C dawlksunsadviawin 6
(Visual Basic 6)
2.3.5.1 uuLgARIFA (Command Format)
"lumiéamsa’fagm:ﬁmﬁngn?a%ﬁmuﬂiumsﬁ"amii’faga 3en 31 TsTanoa
(Protocol) éaﬂztﬂuﬁauﬁﬁmuﬂmmgm“lumsmuamm:ﬁ'ﬂmis:uumiﬁ*ﬂmsi’faya

) »
dnpuzveaufenveanieanIuny PLC/PC unazgnansznandsiueen luasiinug

@oafiy
@ | vuoimunios | HEADER TEXT FCS | *
511 2.15 uemsgilunvesyadeya (Block)
T IR T T
@ lx10'x10?) B X ] *
\ A A A A /
Node Header code Data (up to 122 characters) FCS Termunator

No.  (Must be "EX")
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ar o 1
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¥ o A:iy
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& A A A & 4
1. MINB@UATEY  (Node No) TumsiFeudsfiduniodouvuvatonymiunios
oA 1 [ ' A al n’: 9 o A 9 él!
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AR IFU @03 ABIATOINIUANHYIBAVN 03
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| 1 9/ ] t oA - VA
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Huae)

U 1] =y é o
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' r e ¥ ¥ ’ d o a
5. tMIUYed TERMINAL Lﬂuﬂ')u'ﬂﬂﬂ'ﬂWUUBﬂ‘lﬁﬂi']U'n‘MﬁJﬂE]ﬂuﬂgﬁilﬂﬂgﬂﬂﬂ'lil

#2059 e Carrier Return (CR)

2.35.2 gﬂanwnwmaunum (Response Block)

Tt 1 I

1

T T : :
o X107 x 100! x 161 x 160 : w4
L I ] . ; ) H ;
\ AN VAN AN o . Ao AN /
Noge no. Header End code Texa FCS Terminator
code

51 2.17 wamsgluuUIBIYARARD LTYBY

JULUYARARDUTUBDY (Response Block) Faduszneuezimilouiu Command Block
LA IZLANA ARSI VA NHORDLALD NI 9S04 End code Falduamanoiuglums
domsunsuennuiananadifadulumsdeas  Tunsfin S nuAanaiaRaty  End
code 921311 00 UAt End code iR 00 namaimsAomsdnufiawate deannio
ATIMOUT UNAVOIANUAANAIA MM INAITNLEAIAT End code NUAUMATDINIWAANDIR
TUNIPHUIN 191 End code iarmsiaimy 18 uaasiuiaanuiananludossuianiueives

Yoyanu fudu

apdevejlunugadidaiazyanauaues

‘ @ 10 RR 00040003 46 *CR

31 2.18 uEaeAredlunuLBIgRfde

@ 10 { RR { 00 AB359 6324 7831 47 *CR

JUN 2.19 LaRIRIBENULLLIBIYANAAD ALY
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2.3.5.3 MIAMIUFCS
FCS 1359 Frame Check Sequence iuaaf 14 lun1sasisesuanudanaiauonis

- & o O ada A o 1 5 '
(kb "H\i'ﬂ&“n'lﬂu'l‘ﬂﬂﬂWUﬂUW’lﬁﬂ‘UﬂiuﬂTi’ﬂ'ﬂﬂ']‘iilﬂﬂf)l}!ﬂﬁll “lumssuﬂwagasa:mw

=3

A a £ 9 ¥ o A g 19 W ¥ .
in5enauRAADT AL PLC ynast sxdeadinisdn FCs e ldinfiuyadeyatiszdeenny

v b

wso Fes fAnnaldnngadoyasudumnondieudua Fcs lugadoyasuidun

Nagatiunsa
ar s ¥ Y o & o oo o ¥ ¥
wanmahdeyalugadoya Tnusunn @ sudsddnusdIgamoves TEXT deya

8 Hia 11 2 Fdnus Wusadoya ASCIT ndr130iwniin1s EXCLUSIVE-OR (XOR) iy

W
1éa1 FCS
-ttt |
@|1|o0ofR|R|O0]| O o |1 | 4]2]|%x a
L ]
kY FAN VA 7N\ Fal /
Node no. Header code Text FCS Terminator
FCS calculation range -
ASCIHl code
a 40 0100 0000
XOR
1 kY| 0011 0001
XOR
0 3o 0011 0000
XOR
R 52 0101~ 0010
1 3 0011 I 06001
Calcutstion 0100 0010
result 1 1 Converted to hexadecimal.
4 2 Handled as ASCH characters.

31N 2.20 uaaIMITAIIU FCS
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Private A, B As Integer

Private Sub Form_Load()

MSComm1.CommPort = 1

MSComm!.PortOpen = True

MSComm .Settings = "9600,E,7,2"

=T J

Combol. Addltem "¥UAAUAN 1"

£

Combol . AddItem "¥UATUATN 2"

A

0.

Combol.Addltem “UTIAA 'L!F‘{’IYI 3"

Combol.Addltem “ﬂfﬂﬂﬁuﬁ 1
fl

=2

4"

=

Combol. Addltem “¥HAAY

i 5"

Combol.AddItem “¥HAH ué’h‘n 6"

B

Combo2. Addltem "0"
Combo2. AddItem "1"
Combo2. AddItem "2"
Combo2.AddItem "3"
Combo2.AddItem "4"
Combo2. Addltem "5"
Combo2.Addltem "6"
ComboZ2.AddItem "7"
Combo2 AddItem "8"
Combo2.Addltem "9”
End Sub



Private Sub Command1_Click()
Text2.Text="1"

End Sub

Private Sub Command2 Click()
Text2. Text="2"

End Sub

Private Sub Command3_Click()
Text2. Text ="3"

End Sub

Private Sub Command4 Click(}
Text2. Text ="4"

End Sub

Private Sub Command5_Click()
Text2. Text ="5"

End Sub

Private Sub Command6_Click()
Text2. Text ="6"

End Sub

Private Sub Command7_Click()
Text2. Text="7"

End Sub

Private Sub Command8_Click()
Text2. Text ="8"

End Sub

Private Sub Command9_Click()
Text2. Text ="9"

End Sub

Private Sub Command10_Click()

If MSComm 1.PortOpen = True Then

MSComm]1.PortOpen = False
End If
End
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Unload Me
End Sub
Private Sub Command11_Click()
A =Text2.Text
IfA=1Then
Text1(0).Text = Combol.Text +  d1wau * + TextdText + * Jufisady » +
Label2(2).Caption + " 1201 " + Label2(1).Caption
MSComml!.Qutput = "@00SC0252*" & vbCr
MSComm !.Cutput = "@C0WR001800024E*" & vbCr
shpLEDO.BackColor = vbRed
Elself A =2 Then
Textl1(1).Text = Combol.Text + " VIUIU " + Textd.Text + " 5’uﬁ‘ﬁ'ﬂlﬁﬂ "o+
Label2(2).Caption + " 1381 " + Label2(1).Caption
MSComm1.0utput = "@00SC0252*" & vbCr
MSComml.Cutput = "@00WR0018000448*" & vbCr
shpLED1.BackColor = vbRed
Elself A =3 Then
Texti(2).Text = Combol.Text + " 91UIN " + Textd.Text + " ’3’uﬁ§'ﬂtﬁﬂ "o
Label2(2).Caption + " 1901 " + Label2(1).Caption
MSCommI.Qutput = "@00SC0252*" & vbCr
MSComm .Output = "@00WRO0018000844*" & vbCr
shpLED2.BackColor = vbRed
Elself A =4 Then
Textl(3).Text = Combol.Text + * $1UIM " + Textd.Text + " ’J’uﬁﬁmﬁﬂ "+
Label2(2).Caption + " 1981 " + Label2(1).Caption
MSComm]1.Output = "@00SC0252*" & vbCr
MSComm1.Output = "@OOWRO001800104D*" & vbCr
shpLED3.BackColor = vbRed
Elself A = 5 Then

ar

Combol . Text + " §119U * + Textd. Text + " JuRTAAD * + Label2(2).Caption + " 1331 *
+ Label2(1).Caption

MSComm 1.Output = "@00SC0252*" & vbCr
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MSComm1.Output = "@O00WRO01800204E*" & vbCr
shpLED4.BackColor = vbRed
Elself A =6 Then
Combo!. Text + " $1UM * + Textd.Text + " T IMAU " + Label2(2).Caption + " 1301 "
+ Label2(1).Caption
MSComm1.Output = "@00SC0252*" & vbCr
MSComm1.Output = "@00WR0018004048*" & vbCr
shpLEDS.BackColor = vbRed
Elself A = 7 Then
Combol.Text + " 142U " + Textd. Text + " ’a’uﬁ S " + Label2(2).Caption +" 1301 "
+ Label2(1).Caption
MSComm1.Output = "@00SC0252*" & vbCr
MSComm1.Output = "@00WR0018008044*" & vbCr
shpLED6.BackColor = vbRed
Elself A =8 Then
Combol.Text + " $149U " + Textd Text + " Jufi s * + Label2(2).Caption + " 13011 "
+ Label2(1).Caption
MSComm 1. Output = "@00SC0252*" & vbCr
MSComm]1.Output = "@00WR001801004D*” & vb{Cr
shpLED7.BackColor = vbRed
Elself A =9 Then
Combol.Text + " §709U " + Textd, Text + * SuRIAUAD * + Label2(2).Caption + " 391"
+ Label2(1).Caption
MSComm1.Output = "@00SC0252*" & vbCr
MSComm1.Output = "@00WRO001802004E*" & vbCr
shpLEDg(1).BackColor = vbRed
End If
End Sub
Private Sub Commandl5_Click()
B = Combo2.Text
If B =0 Then

Label7.Caption = "fo4 1 18 lavusmvdndroon”



Elself B=1 Then

MSComm1.Output = "@00SC0252*" & vbCr
MSComm1.Output = "@OG0WRO01800024E*" & vbCr
Text1(0).Text =""

shpl.EDQ.BackColor = vbWhite

Elself B = 2 Then

MSComm 1.Qutput = "@00SCO252*" & vbCr
MSComm .Qutput = "@00WR0018000448*" & vbCr
TextI(1).Text=""

shpLED1.BackColor = vbWhite

Elsclf B = 3 Then

MSComm1.0utput = "@00SC0252*" & vbCr
MSComm1.Output = "@00OWR0018000844*" & vbCr
Text1(2). Text=""

shpLED?2 BackColor = vbWhite

Elself B = 4 Then

MSComm 1.Output = "@00SC0252*" & vbCr
MSComm1.Output = "@O0WROC1806104D*" & vbCr
Text1(3).Text=""

shpLED3.BackColor = vbWhite

Elself B =5 Then

MSComm1.Output = "@00SC0252*" & vbCr
MSComm1.Output = "@0WROG1800204E*" & vbCr
Text1(4).Text =""

shpLEDA.BackColor = vbWhite

Elself B = 6 Then

MSComm1.0utput = "@00SC0252*" & vbCr
MSComm1.Output = "@00WR0018004048*" & vbCr
Text1(5).Text =""

shpLEDS.BackColor = vbWhite

Elself B =7 Then

MSComm1.0utput = "@00SC0252*" & vbCr
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MSComm].Output = "@00WR0018008044*" & vbCr
Text1(6).Text=""

shpLED6.BackColor = vbWhite

Elself B = 8 Then

MSComm | .Qutput = "@00SC0252*" & vbCr
MSComm1.Output = *@0OWR001801004D*" & vbCr
Texti(7). Text=""

shpLED7.BackColor = vbWhite

Elself B =9 Then

MSComm |.Cutput = "@00SC0252*" & vbCr
MSComm.Output = "@00WRO001802004E* & vbCr"
Text1(8).Text=""

shpLEDS8(1).BackColor = vbWhite

End If

End Sub

Private Sub Command12_Click()

MSComm]1.0Output = "@00SC0252*" & vbCr
MSComm]1.Output = "@00WR0018400048*" & vbCr 'stop
End Sub

Private Sub Command13_Click()

Text2. Text =""

Text4.Text = ""

End Sub

Private Sub Commandi4 Click()

MSComm]1.Output = "@00SC0252*" & vbCr
MSComm1,Output = "@00WR0018800044*" & vbCr 'reset
End Sub

Private Sub Optionl_Click()

MSComm1.Output = "@00SC0252%" & vbCr
MSComm1.Output = "@00WR0017040047*" & vbCr 'input
End Sub

Private Sub Option2_Click()



MSComm1.Output = "@00SC0252*" & vbCr
MSComm1.Output = "@00WR0017100042*" & vbCr 'output
End Sub

Private Sub Timerl Timer()

N = Time$

Label2(1).Caption=N

M = Date$

Label2(2).Caption =M

End Sub
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[Program Name : NewProgram1}
[Section Name : (#andunaviawdma)]
0.00 17.10 17.12 1711 [Input
000000
(000000) ——-F |} 4 O
| a002 a161 a178 a210
Auto/Man |om Input  jnr Output Input 3242 a260 a290 a320
17.11 100.14
gy
I p—y
Input
0.00 17.12 17.10 1713 [Output
000001
(000007 F—T=F O—
____ | =009 @349 a379 2405
Auto/Man e Output |na Input Output 2434 a447 a471 2491
as13
17.13 100.15
: — O
Cutput
6.00 17.14 Manuat
000002
(ooo014) [—F * O
___ | a018 a027 a036 ad45
Auto/Man Manuai 2054 al62
0oo0p3 | Main
(0D0016)
20.00 10000 [iduih
— |
ali3
Tdwiin Tlwiin
17.00
- | §
/M1
17.14 0.01 0.02 0.10
— | | 3 = o :
Manuat M1 Wi M1 oas Limit
20.01 100.01 eaouds
000004
(ooo025) — |
nagusy nauvsy
17.01
— | -
/M1 aan
17.14 0.02 0.01 07 0.09
— —— |
Manual Ml pan M1 Twih stop Limit
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10002 flabann

|l ai32
Tl

000005
(0o0034) [— |

(T

17.02

-

yM2 1

17.14

—

0.03 0.04 0.07 0.15

Manual

20.03

M2 11

M2 4hn

stop Limit

10003 Midhn

—0
| bo77 087 b097 b107
Tadhe b118 b129 b135

000006
(000043) [ |
Wi

17.03

]
/M2 #ho

17.14

— |

Manual

0.4

M stop

10004 iy

000007
(oooos2) 1 |

f1am O/P

17.04

Sy

M3 By

17.14

— |

Manual

20.
000008
{000060) [~
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Host Link Commands

IR/SR AREA WRITE — WR
Writes data to the IR and SR areas, starting from the specified word. Writing is done
word by word.

Command Format

| ] I T 1 1 I 1 b
@ [x10'x10%4 w R [x103x 102 x 10" x 109} x 16° x 167 x 161 x 160 * 1
] 1 1 | 1 | 1 1 e - o I 1
\ FaN FAN VAN i AN AN s
Node no. Header Beginning word® \\N'liedata(!md) / FCS Teminator
code Wirite data
{for number of words to write)

Note 1. Beginning word: 0000 to 0252 in CQM1 PCs, 0000 to 0019 and 0200 to 0252

in CPM1/CPM1A/SRM1 PCs.

2. Divide the command when writing more than 30 words of data,

Response Format An end code of 00 indicates normal completion.

T T T T |
@ |x10' x108 w R |x18! x16¢ ¥ 4
| | | ! ]
\ FAN A\ Fa) FAN /
Node no. Header End code FCS Terminator
code

Note Words 0020 to (199 in CPM1/CPM1A/SRM! PCs cannot be specified. If an
attempt to write to any of these words is made, the writing operations will not be executed and
normal completion occurs.

Parameters Write Data (Command)
Specify in order the contents of the number of words to be written to the
IR or SR area in hexadecimal, starting with the specified beginning
word.

Note If data is specified for writing which exceeds the allowable range, an error will be generated

and the writing operation will not be executed. If, for example, 252 is specified as the



beginning word for writing, and two words of data are specified, then 253 will become the last
word for writing data, and the command will not be executed because SR 253 is beyond the

writable range.

STATUS WRITE — SC
Changes the PC operating mode.

Command Format

T : ; T I I |
@ x10' <108 5 ¢ |x18" x18F b4 J
; ; . | i H
\ TAN N I IS
Node no Header Mode data FCS& Terminator
code

Response Format An end code of 00 indicates normal completion.

G g . g e e rE
{( a [xm' 100 5 c |x1e x18% [x J ¢
Node no. Header End coge FCS Terminator
code
Parameters Mode Data (Cemmand)

“Mode data™ consists of two digits (one byte) hexadecimal.

65

With the leftmost two bits, specify the PC operating mode. Set

all of the remaining bits to “0.”

x 18" x 150
PR o~
Bt 7 & 5 4 3 2 1 @
0/10{010]010
T
Bit Operation mode
1]e
C | C | PROGRAM mode
1 [ € | MONITOR mode Thi differen
IS area %
1] 1| RUNmode from that of STATUS

READ.
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PROGRAM WRITE — WP
Writes to the PC user’s program area the machine language (object code) program
transmitted from the host computer. The contents are written as a block, from the beginning,

Command Format

: 7 T T T - T T |
@ x ' x10% W P |x18T x180 = J
| : H | 1 - - 1 l
\ AN FAN 7\ FAN N\ /
Node no Heager \ lboyte ¢ FCS Terminator
coge Program (Up to maximum memary size)

Response Format An end code of 00 indicates normal completion.

I 1 L | 1
@ x0 x| w P |x18' x 180 E J
I i 1 | |
A\ AN FAN AN N\ /
Node no.  Header  End code FCS Terminator
code

Parameters Program (Command) Program data up to the maximum memory size.
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Memory Areas
CPM1/CPMI1A and CQM1 Memory Area

Comparison

This table shows the differences between the CPM1/CPM1A and CQM1 memory areas.

Data area CPM1/CPMTA cam1
IRarea [Inputarea |[IR 00010 IR 009 IR 000 to IR 015
Cuiput area [ IR01010 IR 019 IR10C D IR 115
Work areas | IR 200 1o IR 231 IR D16 to IR D99
and special | 1R 020 o IR 199 cannot |IR 116 o IR 144
areas be used.)
SR area SR 232 to SR 255 SR 244 0 SR 255
HR arca HR 00 to HR 19 HR 00 to HR 99
(HR 20 to HR 99 camnat
be used.)
AR area AROODto AR 15 AR 00 t0 AR 27
(AR 16 1o AR 27 cannot
be used.)
LR area LROOWLR 15 LRODIo LR 63
(LR 16 to LR 63 cannat
be used.)
TimerfCounter area TC DDO o TC 127 TC 000 to TC 511
(TC 12810 TC 511 ¢an-
not be used.)
DM area |Readiwrite | DM 0000 to DM 0999 DM 0000 to DM 1023
DM 1022 to DM 1023 DM 1024 to DM 6143
(OM 1024 to DM 6143
cannat be tsed )
Error history | DM 1000 to DM 1021 DM 6569 to DM 6599
Readonly | DM 6144 to DM 6599 DM 6144 to DM 6568
PC Setup | DM 6600 to DM 6655 DM 6600 to DM 6655
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MARHIN .

U]

Extended ASCII
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