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Programmable Logic Controller (PLC) Using the PIC16F877A

Nuttavut Choosak
Patcharee Anglertragoon

Chanatip Chaidilokpattanakul Advisor

ABSTRACT

This paper presents the design of PLC using the PIC16F877A microcontroller. PLC is
widely used in the industry to automatically control engineering process. This project is developed
from scratch both software and electronic circuits. The main objective is to develop , PLC that can

be used in education environment and costs much less than industrial PLC.
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i U 2-36 Photocoupler LTV-847

I
Parameter Symbol Rating Unit

[nput ! Forward Current IF 50 maA

Reverse Voltage VR 6 v




Power Dissipation P 70 mW
Collector-Emitter Voltage VCEO 35
Emitter-Collector Voltage VECO 6
Qutput —
Collector Current IC 50 mA
Collector Power Dissipation PC 150 mw
Total Power Dissipation Ptot 200 mwW
Operating Temperaturcrk Topr -30~+100 °C
Storage Temperature Tstg -55-~+125 °C
*l‘I-s..o]ation Voltage Viso 5 KVrms
-_*ZZSoEdering Temperature Tsol 260 °C

ol oA %
hY -— ~
4o L E=30mA W'y
[} 1™
z 20mA "ﬁ-‘-\
108 3 | A !
g /.-"'-'-‘ 20mA[ - Pe(MAX))
20 ] 10mA . =5
g 10 T 0o,
o Gmi
© 1 2 3 4 s B 7 8

]

Coliector-emitier voltage Ve (V)

77 237 aawdurius senana I vaz Vee

a T | T
g L — loc=0.5mA Tam26C
& I - THiA
g [-om- -—t AmMA
4 H
L BmaA
'E 3| | Lt TmA
ei 2 M L
gi |
§ i

O 2 4 68 8 1012 14 18 18 20
Forward currant le(ma)

JUH 2-38 Anwduus sz Vee uax IF

A1319N2-1 Absolute Maximum Ratings (Ta=25 C) Y03 Photocoupler LTV-847

38

Parameter Symbol | Min. | Typ. | Max. | Unit | Conditions
Input Forward Voltage VF 1.2 1.4 v IF=20mA
Reverse Current IR - 10 pA | VR=4V
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Terminal Capacitance

Ct - 30 250 pF V=0, f=1KHz
Collector Dark
ICEQ - - 100 nA VCE=20V
Current
Collector-Emitter
Output BVCEO 35 - - v IC=0.1mA
Breakdown Voltage
Emitter-Collector
BVECO 6 - - v IE=10 pA
Breakdown Voltage
Current Transfer IF=5mA,
CTR 50 - 600 %
Ratio VCE=5V
Collecter Current IC 2.5 - a0 mA | RBE= ¢
" Collector-emitter IF=20mA,
- VCE(sat) - 0.1 0.2 A%
Saturation Voltage IC=ImA
5x - DC300V,
Isolation Resislance RISO 10 - Q
10" 40~60% R.H.
Transfer
Character : v
Floating Capacitance Cf S 0.6 1.0 pF
. f=1MHz
1541C5S = ]
VYCE=5V,
1C=2mA
Cut-off Frequenc fc - &0 3 KHz
iy rL=100 (2,
-3dB
1‘ Respaonse Time (Rise) tr - 4 18 us VCE=2V,
IC=2mA
Response Time (Fall tf - 3 18 5
& b P Ric100Q

MITNN2-2 Electrical/Optical Characteristics (Ta=25 C) Y83 Photocoupler LTV-847

| PART NO BESCRIPTION PACKAGE PRICE

LTVE17C

LTvezy DUAL, TRANSISTOR
QUTPUT VCE=85V,IC=60MA

LTwea7 QUAD, TRANSISTOR

IC: PHOTOCOQUPLER 1 CHANKEL, LITE-ON

IC:PHOTOCQUFRLER 2 CHANNEL , LITEON

1C:PHOTOCOUPLER 4 CHANNEL , LITEQON

OUTPUT VCE=55V IC=50MA

PDIF

PDIP

PDIP

JUN 2-39 3IM Photocoupler LTV-847 (U1

1602

421

108

10.48

17.03
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ARSI 21 NI LED qaqan 50 mA tszeenuuulimadunaldivus wiuld
q9qR 26.4 V(24 V + 10%) e 1danszua t iy 50 ma 15 idealdaaud i R1 = vil= 26.4-
07-0.9-1.7/0.05 = 466 Q AriIndidseio 470 Q Realmmnnaiuvinia, (Fay 0.7 Aous iy
aioulaTon drudaay 1.7 fousadunson LED) Anmdoufinudumiu Rishiu v /R - (26.4-
0.7-07-1.7)% 1470 = 116 W daiumduniideslduina 5 W nazsnzesnuuliininduya
asaeduussfuldd e 36 v fusasuiiingzuala (3.6:0.7-0.7-1.7/470 = | mA(IzuAiiAe If
mugﬂ 2-35) Lf}a‘lﬁuiqﬁu Collector — Emitter (Vce ﬂ‘lll?jd 2-36) il:vlﬁ Collector current (Ic) 0.3 mA
naduveueslulasnounsmosefausadugand 2.6 v duasin 17 niudmmed MPsA 92 1
Sairveronseuadizui 82 (1 ioiinTeud 0.3 mA F1u21041 Base 1110107176019 Photocoupler
(93112-39 Y3znew) TailnTzua 0.3 x 82 = 24.6 mA ‘Tnariim Collector Lz R2 ot doams
THussdunson R2 {u 2.6 v aftel¥iuaoda <1 wod) Aoaldf R2 = Vi1 = 2.6/0.0246 = 100 Q uaz

ayUnuausAannduyaiuais e 23

R1470 () 5W 5V

MPSA 92
Out

R2
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TEazideanmaiia
24 VDC +10% / -15%
470 £2
50 mA
36V

-30°C ~+100°C

5000 Vrms
30 - 250 pF
80 kHz ,-3dB
4-18 ps

3-18us

AT 2-3 pAENTAveIINEUNA

UNH 3

é d
nseonuuLvaWanIS

3.1 tf)uaﬂﬂ'ﬂlm“ffwser interface)
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UsInUBUYA 24 VDC +10% / -15%
Bunadufinaud 470 L2
nszuaduBuyaeialil) 50 mA
HssuRsiud e 36V
gungiiinu -30°C ~ +100°C

AUMUNTUANIUGENTBUYRLAY

CPU) 5000 Vrms
Terminal Capacitance 30- 250 pF
Cut-off Frequency 80 kHz, -3dB
aIRaUTHDY (‘Uﬁ{u Rise) 4-18 us
naABUaNed (11ad Fall) 3-18 s

319N 2-3 QaENTAvaIN AR YA
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nseenuuuranans
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PLC programing

Fila About
l loput | Quitput | b
H‘.
Channel IDD 1 !
L A M  InputHigh
A% a
C |
! Hi-Speed Counter ,1 InputLuw -
[ MaxFre | H
quenc 2
: 8
d H
Counter [g times o
z A
g Undo | Y Add W '
RUN ]
A 3-1 vamam sz novves dauiiadodly
A Yoo
¥o HU
A | Froml dunseudmiv Object TuTsunsy
i ., & 3 A .
B | menultem] fu Y File 61339 menultem2 "hﬂwimlzﬂsmf‘] 118 click down
C | menultem? iy Exit e Talsunsy
D | menultem3 Wu iy About umasswaziBuanazneiFuve Isunsy
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txtOutput uamaidand il
tabControl | U379 tabPagel,2 A1 11115 Out uay In Fousiludrds
AIAu
tabPagc?2 U331 199 N MR8 output 93 PLC
tabPagel u33ijuaeq ilieaty input v PLC
progressBar| nerman v Tlsuns i
¥ i
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1 et ¥ | T —
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. 4 1
comboBox1 Ui'iQ‘ldfi’) Port Qutput Y144 uA# PLC u“lﬁ’m‘i’f
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W | btnAddIn AN UREIAUNTT Input ¥03 Port PLC ({Jona Add 51013A 1

@eniezgmiriuiuiinminluse xoutput

X | btnAddOut ius1danoadums Output ¥84 Port PLC tiona Add 11wasfmida
] #iden3azgmir hiduiiniuluge saoutput
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MEnsonsnuadaideans1at Timer u
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a | labels LErAaR 131 Times 16 19uandminiiy afs
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b | groupBox2 U33YNGuvBIRNABN Input theuaaidioglunguifeadu
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¢ | checkBoxl THanlnasnauEaga
T d | textBox! Wuspansonanubigeganez18iu Counter
¢ | label8 uanIm 31 Hz e Idyeninnuanldvisodiv He
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1 ] Ed
h | Undol faunduludluiidon Add Tudald 1 ass

o - P S
15149 3-1 veHasHW 1NYad Object

Object A (From!) #5131a0fiud  using System. Windows.Forms; HRdnivealfa
dse Tondand1alszniadi idalaqnios Namespace @uaiy Mde using smuuansoindmio
1¥14a Tu Namespace Forms {EI?QUSWE}QJ:GLN Global Namespace Windows ua:msqafﬂu Global
Namespace System 5071 18 1aoliRean$1adadn (mald using 9zh 11419180 18 Tan lideaded

= a e Y 4 Py o @ = g y 9 ar ay; - o
6174100) Harlaqnindulumsaaiulaaduedwidmdu Qnﬂﬂm‘mu"lﬂmtm HAITHUUHLN

namespace WindowsApplication2 §

public class Form! : System. Windows.Forms.Form

i Form|
/Y

this.AutoScaleBaseSize = new System.Prawing.Size(5, 13),



this.ClientSize = new System.Drawing.Size(544, 337);

this.Controls. Add(this.progressBar1);
this,Controls. Add(this.btnRUN);
this.Controts. Add{this.tabControl 1);
this.Controls. Add(this. txtOutput);
this.Menu = this.mainMenul ;
this.Name = "Form1";

this.Text = "PLC programing";

this tabControll. ResumeLayout{false);
this.tabPage | .ResumelLayout(lalse);
this.groupBox2 ResumeLayout(false),
this.tabPage2.ResumeLayout(false);
this.groupBox 1 ResumeLayout{false);

this.ResumeLayout(false};
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4 1 -] ] . 4
WindowsApplication2 31910%8 Folder i1133q11/51900¢ #3 C# a3 190UA0U new project ¥9

Folder iiifluvaiuifudonatnansu uddos TURmuA Properties 984 class Form1 a1uil

Size: 552, 392 Text: PLC programming

£ P . . Y .
{mainMenul) fasaiminidsznie private System.Windows.Forms. MainMenu mammMenul; ¢/

mainMenul

/f

this.mainMenul.Menultems. AddRange{ncw

System. Windows Forms. Menultem[] {this.menultem],

this.menultem3});

14 class Form1 lifoafmua Properties °lﬁms1z“l‘1§’ﬂmﬁuﬁﬁ DinamicProperties ezl

AHUAR LT 1UIU Menultem 0231044 10

Object B (menultem1) fideainilszae private System. Windows. Forms. Menultem

menultem];

Zmenultemt

/

this.menultem | .Index = 0;
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this.menultem Menultems. AddRange{new

System. Windows.Forms.Menultem([] {

this.menoltemn2});

this.menultem1.Text = "File";

3 ] 4
14 class Form1 fimvua Properties %B‘L!mﬂu Text: File 4nzd event AwAonaud19: menultem?

, 4 \
(Exit) tApuaan ¥ 1809 10% 11 Form [Design]*

Object C (menultem?2) ﬁ@?ﬂ&ﬁﬁﬁﬂi:mﬂ private  System. Windows Forms. Menultem
menultem?; 1% class Forml Myua Properties ‘ifiﬁlﬂm‘cﬂu Text: Exit tazl event ﬁ’)mﬁ"ﬂ Click 14w
mstalusunsy 5119 event Click T Ausd private void menultem2_Click{object sender,
System.EventArgs e)

4

Application.Exit();

#menultem?

this.menultem?2.Index = 0;
this.menultem?2 Text = "Exit",

this.menultem2.Click += new System.EventHandler(this. menultem2_Click);

#ild namespace WindowsApplication? f'iﬁqﬁ’mumﬂu Method U@ lobject menultem?2

]
=1

Fanmiaiu f11 Mehod dhafiimmeRtdluToams TilsunsmFaiagor) uadaiu
ﬁa%uuﬁﬁuﬁ%?aﬁuﬁaﬁ1ﬁhﬁagh4omea1uﬂiﬁﬁ1§ahkﬂmdﬁﬁuuuiiﬂuMﬂaobmctmemuwna
fidurpluanwealilsunsus  Method %07 menultem2 Click gl dnilol
menultem2(Exit} 9ANA Method (H?ﬂﬂd‘ﬁu)ﬁ%gﬂﬁﬂﬂﬁuu1 o a9 Ind i void fioglu Method (130
Aadwiamuadt do Meod (nfeiteinihamsniuezlyl Rewm silandy THafussyegiy
(1 Apdeiseanlyiiunt Ssfemsilalsunsy fds Application.Exit); vy it Tdsunsuila

189
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. 1Y o da . .
Object D (menultem3) Adeavinilsznin private System.Windows.Forms.Menultem
3 2 4 a 4
menultem3; 1@ class Forml Muua Properties %aﬂmi‘lu Text: About UL event MYl click 12

L Y . J ) =
HumsFoamtian Information WU LaRTwaziBaaveaTUsunsy 15119 event Click Tag fiuw

private void menultem3_Click{object sender, System.EventArgs ¢)
{
MessageBox.Show ("PLC v1.0\\nWritten by Nuttavut Choosak", "About

PLC v1.0",

MessageBoxButtons. OK, MessageBoxIcon, Asterisk);
o menullem?

this.menultem3.Index = 1;
this.menultem3. Text = "About";

this.menultem3.Click += new System.EventHandler(this.menultem3_Click);

amofvtjunouniuiloma Event Click A1y Method menultem3_Click 2zgniSuntiumiuaz

3 [l 1 ¥ L4
Mmaommumdfvisgedluiaduilon  MdaiudumsSenmiiae  Information  YWIpAA
] ¥ »
aziuavealliunsy  Mideliligtluyuaiil MessageBox.Show  (<Text>,  <Title>,
- 7o
<MessageBoxButtons>, < MessageBoxIcon>); Tunidivodsn  <Tex>ILUNUADY i’fﬂﬂva DITU
. o H [}
Tsunsu wasd@ouTilsunsy Aoddl .. doudonnuieTi hilsunsud hhntududen il
3 2 X 3 ' A Ve o o PP A Y
doahly compilegnlndan  uazdaen Aunsnegie medAuMan@omumagiilng « o
9 v 0 ¥ o r . 4 ¥ o
HEAINYTE Carmiage rewrn 8% Yo o dddmussialmi  <Tide-azunudio¥owinda
= [ ¥
MessageBox  ttaxdnsdl ... deudeamuguiu <MessageBoxButtons>  LINUAY

MessageBoxButtons.OK il':ﬁﬂﬁlﬁﬂﬂ‘u OK Tu MessageBox

< McssachoxIconw:L!.‘ﬂuﬁ”w MessageBoxIcon. Asterisk ﬁ1ﬁdﬁﬁﬂﬁlmmgﬂ icon Information

- :‘i U W 1 at
apUfpiioy Abour gARR BUFAIMNINIA1IGIZY

About PLC v1.0 x]

3 PLC v1.0
Written by Nuttavut Choaosak
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k) i1 3-2 MessageRox

Object E (txtOutput) ﬁ#’l’mﬁﬁﬁﬂi &N private System. Windows. TextBox txtOutput;

menultem?2;

i 1x1Oulpul

15{ class Form1

this.txtQutput.Location = new System.Drawing.Point(8, 8);
this.txtOutput. Multiline = truc;

this.xtOutput. Name = "txtOutput";

this.txtOutput.ReadOnly = true;

this.txtOutput.ScrollBars = System. Windows.Forms.SerollBars. Vertical,
this.txtQutput.Size = new System.Drawing.Size(280, 320);
this.txtOutput.Tablndex = 0;

this.txtOutput. Text = "";

~ 3

& 4 ' A A | ol
mtOutput 1711 Object Mitd Fuswzasdonnunuaasiit ilogl¥naify Add datugiesly

] ¥
wAB BNl Add HasAB IR Properties Location: 8,8  Size: 280, 320

Object F (tabControll)‘ﬁﬁmﬁ1?151]'55mﬂ private System. Windows.Forms.TabContrel

tabControll;

abControll

14 class Form1

this.tabControll.Controls. Add{this.tabPagel);
this.tabControl}.Controls. Add(this.tabPage2);

this.tabControl! Location = new System.Drawing.Point(296, 8);
this.tabControil Name = "tabControll";

this.tabControll SclectedIndex = 0

this.tabControll, Size = new System.Drawing.Sizc(240, 216);

this.tabControll. Tablndex = 1,
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HazADIRg Properties Location: 296, 8 Size: 240, 216 Tablndex: 1 Padding: 6,3 UtemSize: 42, (8

Object G (tabPageZ)ﬁﬁrﬂaﬁﬁﬁﬂizmﬂ private System. Windows.Forms. TabPage tabPage?:

# tabPagel

i1 class Forml

i

this.tabPage2.Controls. Add{this.groupBox 1);
this.tabPage2.Controls. Add(this. label6);

this tabPage2 Controls. Add(this.btnAddOut);
this.tabPage2.Controls. Add(this.textDelay);
this.tabPage2 Controls. Add(this.label3);
this.tabPage2.Controls.Add(ihis.comboBox1);
this.tabPage2.Controls. Add(this.label4);
this.tabPage2.Location = new System.Drawing,Point(4, 22);
this.tabPage2 Name = "tabFage2”;

this.tabPage2.Size = new System. Drawing.Size(232, 190);
this.tabPage2. TabIndex = [,

this.tabPage2 Text = "Output”;

HAzRo IR Properties Text: Input  Location: 4, 22 Size: 232, 190

Object H (tabPagel)ﬁ@’{mﬁﬁﬁﬂ‘i:mﬁ private System. Windows.Forms, TabPage tabPagel;

1@?{ class Forml

tubPage |

i
this.tabPage |.Controls. Add(this.groupBox2);
this.tabPage|.Controls. Add(1his. [abel5);
this.tabPage | .Controls. Add{this.btn AddIn);
this.tabPage | .Controls. Add(this txtCounter);
this.tabPage1.Controls. Add(this. label2);
this.tabPage1.Controls. Add(this.comboBox2);
this.tabPage].Controls, Add(this.label 1 };

this.tabPage 1. Location = new Systermn.Drawing.Point(4, 22);
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this.tabPage] Name = "tabPagel";
this.tabPagel.Size = new System.Drawing.Size(232, 190);
this.tabPagel.TabIndex = 0;

this.tabPagel.Text = "Input”;
¥ &
HAZADIAY Properties Text: [nput Location: 4,22 Size: 232, 190

=i o o
Object I (progressBarl) fdosnilsema private System. Windows.Forms. ProgressBar

progressBarl ;1?’1’ class Form|
A oprogressBarl

this.progressBarl.Location = new System Drawing.Point(328, 240);
this.progressBarl Name = "progressBarl";
this.progressBarl .Size = new System.Drawing.Size(176, 16);

this.progressBarl TabIndex = 3;
uazﬁmﬁa Properties TabIndex: 3 Locations: 328, 240  Size: 176, 16

A e = i 5 3
Object J (btnRUN)ﬂﬁﬂWl"lﬁnﬂixﬂm private System. Windows.Forms. Button meUN;ﬂlﬂ
class Forml uazé’l’mﬁa Properties Text: RUN Tablndex: 2 Location: 360, 272 Size 112, 40
a Y A . a 2) 4 o NS a o
Hazl event AUUE  click ﬂzl‘ﬂﬂﬂ]iiuﬂﬂiiﬂiLl.ﬂiliﬂJuuHﬂQMﬂﬂﬂﬂﬂuﬂzlﬂﬂﬂitﬂﬂuﬂﬁl‘ﬁﬂ
' 4 a o Y \ G a ", - 4 P A
aquaziden s unilainauisdousueguazimsae luGimadonivafaduaoduiu

- a L} | = [ . - o
s1vzonmsetuomgaisaindanatiy U 13 Tua mAlgorithm inde 15114 event Click Tag Wun

private void btnRUN_Click(object sender, System.EventArgs ¢)
{

FileStream aFile = new FileStream ("PLC.¢" FileMode.Create),;
StreamWriter sw = new StreamWriter{aFile),
sw.WritcLine("#dcfine  PIC 16F877A _\r\n");
sw.WriteLine("#include <16F877A.h>\rf\n");
sw. WriteLine("#define CLOCK_SP 200000G¢0\r\n");
sw.WriteLine{"#fuses HS\r\n");

sw.WritcLine("#fuses NOLVP,NOWDT\r\n");
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sw. Write[.ine("#fuses NOPROTECT\t\n");
sw.WriteLine("#use delay (clock=200000000 0"},
sw.WriteLine("#use fast_io(Br\n");

sw. WriteLine("#use fast_1o{Chi\n");

sw. WriteLine{"void main{) {\t\n");
sw.WriteLine("int i;\r\n");
sw.WritcLine("set_tris_b(OxFF)\rin");

sw. WriteLine("set_tris_c(0x00);\r\n"};
sw.WriteLine("sct_tris_d(0xFF);\r\n"},
sw.WriteLine("while (TRUE) {\f\n");
sw.WriteLine("{0}\r\n",Code);

sw. WriteLine("}");

sw. WriteLine("}");

sw.Close();

progressBar . Maximum = 200000;

for(ing 1= 1; 1 < 200000 ; ++1)

{

progressBarl. Value += 1;

MessageBox.Show ("The compilation are complete”, "MessageBox",

MessageBoxButtons.OK, MessageBoxIcon Asterisk);

4 hintRUN

this.bmRUN . Location = new Sysieni.Drawing.Point(360, 272);

this.btnRUN.Name = "btnRUN";

this.btnRUN.Size = new System.Drawing.Size(112, 40);
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this.btnRUN . TabIndex = 2;
this.btnRUN, Text = "RUN";
this.btnRUN.Click += new System.EventHandler(this. bmRUN_Click);

Object K (labeld) ﬁﬁﬂﬁﬁﬁﬁﬂ‘ixmﬂprivatc System.Windows.Forms .Label ]abel4;1€1’ class

Forml

/i label4
s
this.label4 Location = new System.Drawing.Point(8, 16);
this.label4d Name = "labeld";
this.labeld.Size = new System.Drawing. Size(48, 16);
this.label4.Tablndex = 7;

this.label4. Text = "Channel™;

Lngf‘ﬂdﬁ& Properties Location: 8, 16 Text: Channel Size: 240, 216 Tablndex: 7 ItemSize: 48,

16

Object L (1abell) PR d‘ﬁiﬁﬁ'ﬂixmﬁ private System. Windows.Forms Label ]abe]4;1¢‘1’ class

Form1
£ labell

this.labell.Location = new System.Drawing.Point(8, 16);
this. labell Name = "labell";
this.labell.Size = new System.Drawing.Size(48, 16);
this.label]l. Tablndex = 0;
this abell, Text = "Channel”,;
Llﬂ:ﬁﬂdﬁg Propertics Location: 8, 16 Text: Channel  Size: 240, 216 Tablndex: 7 ltemSize: 48,

6

Object M (label3) ‘ﬁﬁﬂ»‘lﬁiﬁﬁﬂ‘izmﬁprivme System. Windows.Forms Label labc14;1ﬁ) class

Forml
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Hlabel3
/i
this.label3.Location = new System.Drawing.Point(8, 104);
this.label3. Name = "label3";
this.label3.Size = new System.Drawing.Size(48, 16);
this.label3. Tablndex = {1;

this.label3. Text = "Delay"”;
uﬂzﬂ”mﬁq Propertics Location: 8, 104 Tex{: Delay Size: 240, 216 Tablndex: 11 ltemSize: 48, 16

] o et
Object N (label6) Aireaiifiidsem Fiprivate System. Windows.Forms .Label label4;1¢’f class

Forml

4 label6
e
this label6.Location = new System.Drawing.Point(152, 104),
this.labelé Name = "label6";
this.label6.Size = new System.Drawing.Size(48, 16);
this.label6. Tablndex = 14;

this.label6. Text = "ms";
ua:é’fmﬁa Properties Location: 152, 104 Text; ms  Size: 240, 216 TablIndex: 14 TtemSize: 48, 16

Object O (textdelay)ﬁﬁmﬁ1ﬁﬁﬂ‘izmﬁprivatc System. Windows.Forms TextBox

textDelay;menultem?; 14 class Form1
destDelny

this.textDelay.Location = new System.Drawing. Point(56, 104};
this.textDelay Name = "textDelay";

this.textDelay. Size = new System.Drawing.Size(88, 20);
this.textDelay. Tablndex = 12,

this.textDelay. Text = "0";
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txtDelay 111 Object niludugosnsonnariidosnisIieLe udistlilddedonimmnias
ﬁﬁmﬁau Odject TextOutput Vol Object HUU TextBox ilpufuualdauaz Method i
TextOutput (511 Mfuamaniufindideniglddaly  uduelsy 51 1¥5uRaav0 1900 Method
this.textDelay. Text #7191 texiDelay (i Object Af0IMT A7 928U TextBox Fandu
i String By defudoseniild pLC 5idowlas String fidu Integer flou 1u
mu o munlasriadeyaldauaiiiu nwac Tas mun cr ifdamwzildinlassiindoya
Taonss  Midasandunonme mn uadhleidTasihouazlaendoninaamsulasui
Son misulasrndnlszing (Explicit conversion) nw1CK ©aPliTEmsulasriiadoyadioquuu
PIC Uiy iasiuufiGondt maudasdr Tandy (Implicit conversion) 8195 lan1 IAd s
aldouriadoyadifumifnani il vitadeyaiiiumdtosnds msremernfiawatalu Taghi
fnsudufou nsiawainriiniiGunimsda Overflow ag1eTsAmmlsunsulususnveusily
msutlasm Taoviouas hiimsdahdlideudnavniadnusndundenseld  dennulaquie
frauidinsziaganaiiounieruosassgnidadiu  Aveean anuRanaad i ld
Tdsunsumgaminu uamsmihwawes PLe asligndes saiuludunacasiidinsenaugn

9 (]

Tilsunsuiivziiianiidgndsautiuan taz Object 1iABRT Properties Location: 56, 104 Size: 88, 20

a

1 o o w o o o = @ dy LY
aowluneidudmnldlimatload  dauenliudrTavdndveansonduaviihnd e

4 g e =) o =] ¥ o ' : &
nvendondiu Anaviaaau wienaivundld aplienalduaey 0 - 9 MM musia Ascl

(American Standard Code for Information Interchange) iﬁﬁumagmm%’smuﬁué’mﬁzﬁnq ABIn

] v
- ] 1

o0 W oar n’: v r 3 & (] - o Vo

Fmiuddnws 1 -9 1fuegsznin 48 - 57 Idaig e oz liveu g laRui i hileday
] P 5 o [ v =3 1 o 9 a

adll Tuldaezitudns oyanadisdiuiBnaife 8 ws1zAweanuea 8 Aniju Backspace 1l 1Fauda

q'a g = o a " dys} ¥ ] ::' t | 4 L)
MHUWHA li'lNE)HﬂJ'IWﬂWH?UﬂHuﬂ'JU Tnaaufinenaang 1Hai

private void txtCounter KeyPress(object sender, System. Windows.Forms, KeyPressEventArgs e)

{
it ((e.KeyChar < 48 || e.KeyChar > 57) && e KeyChar !=8)

c¢.Handled = trug;

o I

Object P (comboBox1) nhoainilsens private System. Windows.FForms.ComboBox

comboeBox|;

m
£

H combol3ox!

i
M

this.comboBox1.Items. AddRange(new object[] {
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"Co",
"cl,
"C2",
"C3",
"cq,
"Cs",
"C6",
"c7"}

this.comboBox1.Lacation = new System.Drawing.Point(64, 16);
this.comboBox1.MaxDropDownltems = 12;
this.comboBox.Name = "comboBox!";

this.comboBox1.Size = new System.Drawing.Size(48, 21);

this.comboBex 1. Tablndex = &;

this.comboBox 1. Text = "C0O";

Object  fiflundosdudonifaduddlidon por Idmwishiildaniudludilymia

Tdsunsufinnain o C1 €2 €3 €4 C5 €6 C7 1T Port (PLC) i llsunsueyana 1414

]
¥

i N o oA a T ) o A ALY W
Objects ﬁE‘NinﬂuﬂQ"lﬂﬂﬁl“ﬁu‘ﬁuﬂ“VllﬂU?JﬁUWU‘lﬂLla'JﬂQuu%Q“llﬂﬂxﬂTﬂﬁU1Uﬁ')1171°51°ﬁf]u

Tl

Object Q (groupBox1) a131auiuN Idan 11l

“groupBox 1

this.groupBox 1.Controls. Add(this.radioButton1};
this.groupBox 1.Controls. Add{this.radioButton2);
this.groupBox |.Location = ncw System.Drawing.Point(128, 8);
this.groupBox ] .Name = "groupBox 1";

this.groupBox 1.8ize = new System.Drawing. Size(96, 80);
this.groupBox 1. Tablndex = 15;

this.groupBox 1. TabStop = false;

Object R (radioButtom]1) ﬁ%’uiﬂuﬁuvﬁﬁﬂmuﬁ



 radioButton
r";’.
this.radioButton.Checked = true;
this.radioButton!.Location = new System.Drawing.Point(8, 16);
this.radioButton1.Name = "radicButton 1"
this.radioButton1.Siz¢ = new System.Drawing. Size(80, 24);
this.radioButton 1. TabIndex = 9;

this.radioButton1. TabStop = true;

this.radioButton].Text = "OutputHigh";
. 4 Y a sy g
Object S (radioButtom2) 9313 1aunuw 1Ana 111l

« radioBurton?
this.radioButton2.Lacation = new System.Drawing Point(8, 48);
this.radioButton2 Name = "radioButton2";
thus.radioButton2 Size = new System.Drawing. Size(80, 24);
this.radioButton2. TabIndex = 10;

this.radioButton2. Text = "OutputLow";
¥ A ae -
Ohject T (rde3) @513 1A0HUN [AAAILL

fordo3
this.rdo3.Checked = truc;
this.rdo3. Location = new Systemn . Drawing.Point(8, 16);
this.rdo3 Name = "rda3";
this.rde3_Size = new System.Drawing Size{72, 24);
thts.rda3. TabIndex = 2;
this.rdo3. TabStop = truc;

this.rdo3. Text = "InputHigh";

56
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»
Object U (rdod) ai13Tauniu Idaniuil

/7 rdod
y
this.rdo4.Location = new System.Drawing. Point(8, 48);
this.rdo4 Name = "rdo4";
this.rdo4.Size = new System.Drawing.Size(72, 24);
this.rdod4 TabIndex = 3;
this.rdo4. Text = "InputLow";

Objeet V (conboBax2) adraTnoRuiIdaninil
A comboBox2

]

this.comboBox2.Items. AddRange(new object(] {

"DO",

”D]",

P
j A

IID3II,

”D4‘l,

||D5|r!

"16",

"D7“,

“BOH,
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IIB!",

!IB2I'}

"B3"});
this,comboBox2.Location = new System.Drawing.Point(64, 16);
this.comboBox2 . MaxDropDownltems = 12;
this.comboBox2 Name = "comboBox2";
this.comboBox2.5ize = new System.Drawing.Size(48, 21);
this.comboBox2.Tablndex = §;

this.comboBox2. Text = "DO";

Object W (btnAddIn) a5 19 Inouw Ifaa 0l

/7 binAddIn

this.btmAddIn. Location = new System.Drawing. Point(112, 136);
this.btnAddIn.Name = "btnAddIn";

this.bmAddIn.Size = new System.Drawing. Size(96, 32);
this.btnAddIn. Tablndex = 6;

this.btnAddIn.Text = "Add";

this.btnAddIn.Click += new System.EventHandler(this.btnAddIn_Click);

Object X (btnAddOut) a311TaoAun IRaaIAl

4 btnAddOul

of

this.btnAddOut. Location = new System.Drawing Point(112, 136);
this.btnAddOut. Name = "btnAddQut™;

tius.btnAddOut.Size = new System.Drawing.Size(96, 32);
this.btnAddOut. TabIndex = 13;

this.btn AddOut, Text = "Add";

this.btnAddOut.Click += new System.EventHandler(this.btnAddOut_Click),
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Object Y (txtCounter) a3 13 Taufiud 1Hanuil

S xiCounter
i
this.txtCounter.Locatton = new System. Drawing, Point{56, 104);
this.txtCounter.Name = "txtCounter";
this.txtCounter.Size = ncw System.Drawing.Size(88, 20};
this.xtCounter. TabIndex = §;

this.txtCounter. Text = "0";

private void txtCounter KeyPress(object sender, System. Windows.Forms. KeyPressEventArgs e)

{
if ((c.KeyChar < 48 || e KeyChar > 57) && e.KeyChar !=8)

¢.Handled = true;

Object Z (Iabel2) 11313 Tauiisd Idaa il
A label?
this.label?. Location = new System.Drawing.Point(8, 104);
this.label2.Name = "label2";
this.label2.Size = new System.Drawing.Size(48, 16);

this.label2 Tablndex = 4;

this.label2. Text = "Counter"”;
3/ -~ e :Iy
Object a (labels) @513 1avfiun Inam il
A labels

this.label5.Location = new System.Drawing.Point(152, 104}

this.labels. Name = "label5";



this.label5.8ize = new System.Drawing.Size(40, 16);

this.label5. TabIndex = 7;

this.label5, Text = "times";
¥
Object b (groupBox2) 31 Inufius Ifas il

A proupBox2
i
this.groupBox2 Controls Add(this.rdo4);
this.groupBox2.Centrols. Add(this.rdo3);
this.groupBox2.Location = new System.Drawing Point(128, 8);
this.groupBox2.Name = "groupBox2";
this.groupBox2.Size = new System.Drawing. Size(96, 80);
this.groupBox2 . Tablndex = 8;

this.groupBox2 . TabStop = false;
o = < t.:!y
Object ¢ (checkBox1) 75 191A0N U 1Aae i
i eheckBBox |

this.checkBox1.Location = new System.Drawing Poini(8, 56);
this.checkBox1.Name = "checkBox1";

this.checkBox1.Size = new System.Drawing.Size(120, 24);
this.checkBox 1. TabIndex = 10;

this.checkBox1.Text = "Hi-Speed Counter”;
this.checkBox!.CheckedChanged += new

System.Eventtlandler(this.checkBox1_CheckedChanged);
private void checkBex1_CheckedChanged{object sender, System. EventArgs c)
t

this.textBox1.ReadOnly = this.checkBox1.Checked? false:true ;

Object d (texiBoxt) ahalavRunideauil

60
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i

this.textBox 1.Location = new System.Drawing. Point(96, 88);
this.textBox L. MaxLength = 5;

this.textBox |.Name = "textBox1";

this.textBox 1.ReadOnly = true;

this.textBox 1.Size = new System.Drawing.Size(48, 20});
this.textBox . Tablndex = 11;

this.textBox 1. Text="10";

private void textBox1 KeyPress(object sender, System. Windows. Forms. KeyPressEventArgs e)

if ((e.KeyChar < 48 || e.KeyChar > 57) && e.KeyChar !=8)

e.Handled = truc;

Object e (1abe18) w13 Taviuv 1Aaa il

Zlabeis

B

this.label8.Location = ncw System.Drawing.Point(152, 88);
this.label8 Name = "label8";

this.label8.Size = new System.Drawing.Size(24, 23),
this.label8. Tablndex = 12

this.label8. Text = "Hz";

Object f (tabel7) 7513 Taviu Tian Wil

Zobabel?

this.label7. Location = new System.Drawing.Point(8, 88);
this.label7.Name = "label7";
this.label7 Size = new System.Drawing. Size(112, 23);

this.label7. Tablndex = 9;
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this.label7. Text = "Max Frequency";
o o o 9 dy
Ohject g (UndoO) @314 Tnsiun Ianaui

privatc System.Windows. Forms.Button UndoQO;
/UndoO)
i
this.UndoQ.Location = new System.Drawing.Point(32, 160);
this.UndoQ. Name = "UndoO";
this.UndoQ.Size = new System. Drawing.Size(48, 32);
this.UndoQ.Tablndex = 16;
this.UndoQ. Text = "Undo”;
this.Undo0Q.Click += new System.EventHandler(this.UndoO Click);

private void UndoO_Click(object sender, System.EventArgs e)
{
Code = OldCode ;
Dis = OldDis ;
this.txtOutput. Text=Dis ;
this.Undol. Enabled = falsc ;
this.UndoO.Enabled = false ;
!
ussfnuugadaed1ety Undo B0 10 ussiadaunilunsfimue Properties ypaifumu
WA NN VA AN UFINASAIN AU private void UndoO_Cliek sznydonlyirez i
axlaifotjugnan  Aedsaudfiuiil - OldCode, OldDis auliitedoundu Ui idsnoumh
(Undo) nazdanamanalniie i idumswduunlas tozdaliily Undo 11970 hildnald8n

o s o Yy “ WY o a
w31z Tlssansuiinioanudidisedlifounduldnivfon
9 - o5 9 qy
Object h (UndoI) #3139 Ino AW TAnnudl

private System. Windows. Forms.Button Undol;
# Undol
i

this.Undol. Location = new System.Drawing. Point(32, 160);
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this,Undol.Name = "Undol";

this.Undol.Size = new System.Drawing.Size(48, 32);
this,Undol. TabIndex = 13;

this.Undol. Text = "UJndo";

this,Undel.Click += new System.EventHandler(this.Undol_Click);

private void Undol Click(object sender, System.EventArgs )

!
Code = OldCode ;
Dis = OldDis ;
this. txtQutput. Text=Dis ;
this.Undol Enabled = false ;
this.UndoQ.Enabled = false ;
}

yrshauugadid iy Undo 8n 10 ussadauniiunmsfimun Properties voatjumsu
FOATIWUULY VIR AUHMU USSRASAINTELI private vaid UndoO_Click 3xyiiouludies T
orlndotjugnan Aodsumiifiu3lu oCode, OldDis Auliiftofounduhlidanewmh
(Undo) tinzdausn salmite ¥ 1Fdumsnlfounlas uazdaldifu Undo 1131 lifna1d8n

= 1 6 B 9/ ) o o u’:’ =
w1z Tlsuunsuiivteanudirdisealideunan aTaude,

3.2 BIUATING (Algorithm)
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3.2.1 daunsremdauazariglytioulilsunsy Usznovdau 1dag e

private void btnAddOut Click{object sender, System EventArgs ¢)

{
string Display;

Display = (string)(this.radioButton .Checked?"high":"low");

Display += comboBox . Text;

Display += “rn"+"delay_ms("+this.textDelay. Text+");"+"\r\n":

string Dout;
Dout += comboBox 1. Text;
Dout +=
(string)(this.radicBuiton | .Checked?"high":"low");"+this.textDelay Text+" ms"+"\fn":
Dis += Dout;

this.txtOutput. Text=Dis ;

private void bmAddIn_Click(objcct sender, System.EventArgs )

{
string Display2 , x, vy ;

Display2 = (string){(this.rdo3.Checked? "1" ; " ) :
Display2 += comboBox2.Text ;
v = (string)(this.rdo3.Checked? " " ; "1» )
y +="input(PIN " ;
y +=comboBox2 Text ;
y+="Mi"
x = Display2 ;

Display2 += "\r\n" :

Display2 += "far (i=0; i<" + this.txtCounter, Text + "
"+ y Mt x

string Dout2;

Dout? += comboBox2.Text;

Dout2 += (stringXthis.rde3.Checked? "High" : "low" ) ;

pire )
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Dout2 +="\r\n"+"Counter "+this.txtCounter. Text+" times"+"\r\n";

this.xtOutput. Text=Dis ;

* [ Fd
3.2.2 anmdgusialhihnlszlondyanodomsiugly naznanasn Usznoudao Tiadmi]

private void btnAddOut_Click(object sender, System.EventArgs ¢)
{
string Display;
Display = "output ";
Display += (string}(this.radioButton1.Checked?"high":"low");
Display += "(PIN_";
Display += comboBox 1. Text;
Display +=");";
Dispfay +="\r\n"+"delay ms("+this.textDelay. Text+");"+"\r\n";
Code += Display;
string Dout;
Dout = "Channel "';
Dout += comboBox 1. Text;
Dout +=" output";
Duout += (string)(this.radioButton!.Checked?"high":"low"};
Dout += "\r\n"+"delay "+this.textDelay. Text+" ms"+"\r\n";
Dis += Dout;

this.txtOutput. Text=Dis ;

private voud btnAddIn_Click(object sender, System.EventArgs ¢)
{

string Display2 , x, vy ;

Display2 = "while(" ;

Display2 += (string)(this.rdo3.Checked? ™" : " " ) ;

Display2 +=" input(PIN " ;

66
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Display2 += comboBox2. Text ;
Display2 +="){ } ;"

y = "while(" ;

y += (string)(this.rdo3.Checked? " " : "I" ) ;
y += " input(PIN " ;

y += comboBox2 Text ;

yA="IM

x = Display2 ;

Display2 += "‘\rn" |

Display2 += “for (i=0; i<" + this.txtCounter.Text + " ;i++){"
0"ty +Mra"+ x

Display2 -+="\r\n" ;

Display2 += "delay _ms{300);" ;

Display2 += "} ;

Display2 +="\r\n" ;

Code += Display2 ;

string Dout2;

Dout2 = "Channel ";

Dout? += comboBox2 Text,

Dout2 +=" input™;

Dout2 += (string)(this.rdo.Checked? "High" : "low" ) ;

Dout2 +="r\n"+"Counter "+this.mxtCounter. Text+" times"+"\r\n";

Dis += Dout?;

this.txtOutput. Text=Dis ;
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using System;

using System.IO;

using System.Drawing;

using System.Collections;

using System.ComponentModel;
using System. Windows.Forms;

using System.Data;

namespace WindowsApplication2
{
CAlNINAry
< Sumimary deseription for Form1.
sty
private void binRUN_Click({cbject sender, System.EventArgs e)
{string Display3 ,a, b;
Display3 = "while(" ;
Display3 += (string)(this.rdo3.Checked? "I" : " " ) ;
Display3 +=" input(PIN " ;
Display3 += comboBox2.Text ;

Display3 +="3{ } ;"

b = "while(" ;

b += (string)(this.rdo3.Checked? " " : "1 ) ;
b+=" input(PIN ";

b += comboBox2. Text ;

b="N "

a = Display3 ;

Displayd +="\r\in" ;

Display3 4= "for (i=0;i<" + thisixtCounter.Text + " ;i++){"
+in"+ b "+ X

Display2 += " \r\n" :

Display2 += "delay_ms(300);" ;

68



69

Display2 +="}";
Display2 +="\r\n" ;

Code += Display3 ;

FileStream aFile = new FileStream ("PLC.c" FileMode.Create);
StreamWriter sw = new StrecamWriter(aFile);
sw.WriteLine("#define PIC_16F877A \in");

sw, WriteLine("#include <16F877A . h>\r\n");
sw.WriteLine("#define CLOCK_SP 206000000\rn"});
sw. WriteLine("#fuses HS\rin");

sw. WriteLine{"#fuses NOLVP,NOWDT\r\n");

sw. WritcLine("#fuses NOPROTECT \r'\n");
sw.WriteLine("#use delay {clock=20000000)\r\n"};
sw.WritcLine("#use fast_io(B)irin");

sw. WriteLine("#use fast_io{C)r\n");
sw.WritcLine("veid main() {\r\n");
sw.WriteLine("int i;\r\n");
sw.WriteLine("set_tris_b(OxFF);\r\n");
sw.WritcLine("set tris_c(0x00};\'n");

sw. WritcLine("set_tris_ d(OxFFx\rin");
sw.WriteLine("while (TRUE) {\r\n");
sw.WriteLine(" {0}\r\n",Code);

sw. WritcLine("}");

sw. WriteLine{"}");

sw.Close(};
progressBarl. Maximum = 200000,
fortint i = 1; i< 200000 ; ++i)

{

progressBarl Value += 1;
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MessageBox.Show (“The compilation are complete”, "MessageBox",

MessageBoxButtons.OK, MessageBoxIcon, Asterisk);

private void menultem3_Click(object sender, System.EventArgs ¢)

{
MessageBox.Show ("PLC v1.0\r\nWritten by Nuttavut Choosak", " About
PLC v1.0",
MessageBoxButtons.OK, MessageBoxIcon. Asterisk);
}
private void menultem?_Click(object sender, System.EventArgs e)
{
Application.Exit();
}
[STAThread]

static vord Main()
{

Application.Run{(new Form1(});

string Code;
string Dis;

private System.ComponentModel.IContainer components;

public Form1()
{

-~ Reguired for Windows Forn Designer support
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InitializeComponent();

H

# TODO: Add any constructor code after InitializeComponent call

¢

FEsunimary
/i Clean up any resources being used.
Ssumnary

protccted override void Dispose( bool disposing )

{
if disposing )
{
if (components != nulf)
{
comporents. Dispose();
}
t
base.Dispose( disposing J;
}

3.3 Iaeianuavaallsunsy

using System;,

using System.}O;

using System.Drawing;

using System.Collections;

using System.ComponentMeodel;
using System. Windows.Forms;

using System.Data;



namespace WindowsApplication2
{

A7 sumimary

/¢ Swmmary description for Formil,

i <isummary>

public class Form1 : System. Windows.Forms.Form

{
private System.Windows.Forms. TabControl tabControl1;
private System.Windows.Forms. TabPage tabPagel ;
privatc System.Windows.Forms. TabPage tabPage?2;
private System.Windows.Forms.Label label};
private System.Windows.Forms.Labe! label2;
private System.Windows.Forms.Label label3;
private System.Windows.Forms.Label label4;
privale System.Windows Forms.Label label5;
private System.Windows.Forms.Label label6;
private System.Windows.Forms.Button binAddQut;
private System. Windows.Forms.TextBox textDelay,
private System. Windows.Forms.RadioButton radioButton2;
private System. Windows.Forms.RadioButton radioButtonl;
private System.Windows.Forms.ComboBox comboBox1;
privatc System. Windows.Forms.GroupBox groupBox1,
private System. Windows.Forms. TextBox txtOutput;
private System.Windows.Forms.Button btnAddIn;
private System. Windows Forms. TextBox txtCounter;
private System. Windows.Forms.Butten btnRUN,
private System.Windows.Forms.GroupBox groupBox2;
private System.Windows.Forms.RadioButton rdod;
private System. Windows.Forms.RadioButton rdo3;
private System. Windows.Forms.ComboBox comboBox2;
private System. Windows.Forms.MainMenu mainMenul ;
private System.Windows.Forms.Menultem menultem|;

privatc System. Windows.Forms.Menultem menultem2;
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private System.Windows,.Forms.Menultem menultem3;
private System. Windows.Forms.ProgressBar progressBarl;
private System.Windows.Forms.Label label7;

private System. Windows.Forms.CheckBox checkBox1;
private System.Windows,Forms. TextBox textBoxl;
private System.Windows Forms.Label label8;

private System.Windows.Forms.Button UndoO;

private System. Windows.Forms.Button Undol;

private System.ComponentModel.IContainer components;

public Form1()

{
i
{1 Required for Windows Form Designer support
i

InitializeComponent();

i
11 TODO: Add any constructor code after InitializeComponent call

i

HEsummary™
# Clean up any resoueces being used.
ff <sgmmary

protected override void Dispose( bool disposing )

{
if{ disposing )
!
if (components != null)
i
components.Dispose();
t



base.Dispose( disposing )

#region Windows Form Designer generated code

A7 <sumprary>

/7 Required method for Designer support - do not modify

7/ the contents of this method with the code editor.

O =Usmmary >

private void InitializeComponent()

{
this.txtOutput = new System. Windows.Forms. TextBox();
this.tabControll = new System.Windows.Forms.TabControl();
this.tabPagel = new System.Windows.Fonns.TabPagc();
this.label8 = new System, Windows Forms.Label(};
this.textBox1 = new Sy:stem.Windows.Forms.TextBox();
this.checkBox1 = new System.Windows. Forms.CheckBox();
this.label7 = new System.Windows. Forms.Label();
this.groupBox2 = new System. Windows.Forms.GroupBox();
this.rdo4 = new System.Windows Forms.RadioButton();
this.rdo3 = new System.Windows.Forms.RadioButton();
this.labels = new System,Windows.Forms.Label(};
this.btnAddIn = new System.Windows.Forms.Button();
this.txtCounter = new Systcm.Windows.Fonns.TcxtBox();
this.label2 = new System. Windows.Forms.Label();
this.comboBox2 = new System.Windows.Forms.ComboBox();
this.labell = new System. Windows.Forms.Label();
this.tabPage2 = new System. Windows.Forms. TabPage();
this.groupBox1 = new System.Windows.Forms.GmupBox();
this.radioButton1 = new System,Windows.Forms.RadioButton();
this.radioButton2 = new System.Windows.Forms.RadioButton();
this.label6 = new System.Windows.Forms.Labcl();
this.btnAddOut = new System.Windows,Forms.Button();
this.textDelay = new System, Windows.Forms. TextBox(};

this.label3 = new System.Windows.Forms.Label(};
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this.comboBox 1 = new System.Windows.Forms.ComboeBox();
this.labeld = new System.Windows.Forms.Label();
this.btnRUN = new System.Windows.Forms.Button();
this.mainMenul = new System. Windows.Forms.MainMenu();
this.menultem! = new System.Windows.Forms.Menultem();
this.menultem? = new System.Windows.Forms. Menultem();
this.menultem3 = new System.Windows.Forms. Menultem();
this.progressBar]l = new System. Windows.Forms.ProgressBar(),
this.UndoO = new System. Windows.Forms.Button();
this.Undol = new System. Windows.Forms.Button(});
this.tabControl1.SuspendLayout();
this.tabPage1.SuspendLayout();
this.groupBox2.SuspendLayout();
this.tabPage2.SuspendLayout();
this.groupBox1.SuspendLayout();

this.SuspendLayout();

i

H# x10utput

i

this.txtOutput. Location = new System.Drawing.Point(8, 8);
this.txtQutput. Multiline = true;

this.txtQutput.Name = "txtOutput"”;

this.txtOutput.ReadOnly = truc;

this.txtOutput.ScroliBars = System, Windows.Forms.ScrollBars. Vertical;
this.txtOutput.Size = new System.Drawing.Size(280, 320);
this.txtCutput. TabIndex = 0;

this.txtQutput. Text ="";

i

A tabControl]

/

this.tabControl 1.Controls. Add(this.tabPage1);
this.tabControll.Controls. Add(this.tabPage2);

this.tabControl 1. Location = new System.Drawing.Point(296, 8);

this.tabControl1.Name = "tabControl1";



this.tabControll.SclectedIndex = 0;

this.tabControl1.Size = new System.Drawing.Size(240, 224);
this.tabControll.TabIndex = 1;

i

/1 tabPage|

it

this.tabPagel.Controls. Add(this,Undol);
this.tabPage1.Controls. Add(this.label8);

this.tabPage |.Controls. Add(this.textBox1);
this.tabPage1.Controls. Add(this.checkBox 1);

this.tabPage 1.Controls. Add(this.label7);
this.tabPagel.Controls. Add(this.groupBox2);
this.tabPagel,Controls. Add{this.label5);
this.tabPage1.Controls, Add(this.btnAddIn);
this.tabPage 1.Controls. Add{this.txtCounter);
this.tabPagel .Controls. Add{this label2);

this.tabPage 1 .Controls. Add{this.comboBox2);
this.tabPage1.Controls. Add{this.labell);
this.tabPagel.Location = new System.Drawing.Point(4, 22);
this.tabPagel . Name = "tabPage1";

this.tabPagel.Size = new System.Drawing.Size(232, 198);
this.tabPage 1. Tablndex = 0;

this.tabPagel. Text = "Input";

i1

/ label8

/7

this.label8.Location = new System.Drawing. Point(152, 88);
this.label8 Name = "label8";

this, label8.Size = ncw System.Drawing.Size(24, 23);
this.label8.TabIndex = 12;

this.label8.Text = *Hz";

/

/ extBox|

H



this.textBox 1.Location = new System.Drawing.Point(96, 88);
this.textBox |.MaxLength = 5;
this.textBox 1 . Name = "textBox1";
this.textBox ] .ReadOnly = true;
this.textBox 1.Size = new System.Drawing.Size(48, 20);
this.textBox1.TablIndex = 11;
this.textBox 1. Text="10";
this.textBox | KeyPress += new

System.Windows.Forms KeyPressEventHandler(this.textBox 1 KeyPress),
i
/ checkBoxt
i
this.checkBox1.Location = new System.Drawing.Point(8, 56};
this.checkBox1.Name = "checkBox1";
this.checkBox1.Size = new System.Drawing.Size(120, 24);
this.checkBox 1. TabIndex = 10;
this.checkBox 1. Text = "Hi-Speed Coﬁnter";
this.checkBox1.CheckedChanged += new

System.EventHandler(this.checkBox 1_CheckedChanged);
"
# label?
i
this.label7.Location = new System.Drawing.Point(8, 88);
this.label7 Name = "label7";
this.label7.Size = new System.Drawing.Size(112, 23);
this.label7. Tablndex = 9;
this.label7.Text = "Max Frequency™;
i
i aroupBox32
i
this.groupBox2.Controls. Add(this.rdo4);
this.groupBox2.Controls. Add(this.rdo3);
this.groupBox2.Location = new System.Drawing.Point(128, 0);

this.groupBox2.Name = "groupBox2";
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this.groupBox2,Size = new System.Drawing.Size(96, 80);
this.groupBox2.TabIndex = 8;

this.groupBox2. TabStop = false;

i

i rdod

/i

this.rdo4.Location = new System.Drawing,Point(8, 48);
this.rdo4 Name = "rdo4";

this.rdo4.Size = new System.Drawing.Size(72, 24);
this.rdo4.TabIndex = 3;

this.rdod. Text = "InputLow";

this.rdo3.Checked = truc;

this.rdo3.Location = new System.Drawing.Point(8, 16);
this.rdo3.Name = "rdo3";

this.rdo3.Size = new System.Drawing.Size(72, 24);
this.rdo3.Tablndex = 2;

this.rdo3.TabStop = true;

this.rdo3. Text = "InputHigh";

/

i labels

7

this.label5. Location = new System.Drawing.Point(152, 128);
this.label5.Name = "label5";

this.label5.Size = new System.Drawing.Size(40, 16);
this.label5. TabIndex = 7,

this.label5. Text = "times";
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# bnAddln

i

this.btnAddIn.Location = new System.Drawing, Point(112, 160);

this.btnAddIn.Name = "btnAddIn";



this.btnAddIn, Size = new System.Drawing.Size(96, 32);

this.btnAddIn. Tablndex = 6;

this.btnAddIn. Text = "Add";

this.btnAddIn.Click += new System.EventHandler{this.btnAddIn_Click);

i

# xtCounter

i

this.txtCounter.Location = new System.Drawing.Point(56, 128);

this.xtCounter.MaxLength = 9;

this.txtCounter.Name = "txtCounter";

this.txtCounter.Size = new System.Drawing.Size(88, 20);

* this.txtCounter. TabIndex = 5,

this.txtCounter. Text = "0";

this.txtCounter.KeyPress += new
System.Windows.Forms . KeyPressEventHandler(this.txtCounter_KeyPress);

/i

i label2

i

this.label2.Location = new System.Drawing.Point(S, 128);

this.label2 Name = "label2";

this.label2.Size = new Systern.Drawing.Size(48, 16);

this.label2. TabIndex = 4;

this.label2. Text = "Counter";

/

/i comboBox2

/i

this.comboBox2.Items. AddRange(new object[] {

”DO",

"Di",

"D2",
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IID3 ll,

IID4|I’

"DSN’

IID6",

II‘D‘?II,

"BO",

llBllr,

IIB2II,

B3,

this.comboBox2 Location = new System.Drawing Point(64, 8);

this.comboBox2.MaxDropDownltems = 12;
this.comboBox2 Name = "comboBox2";
this.comboBox2.Size = new System.Drawing.Size(48, 21);
this.comboBox2. Tablndex = 1;

this.comboBox2.Text = "D0";

1

# labell

1

this.labell.Location = new System.Drawing. Point(8, 8);
this.labell Name = "labell";

this.labell.Size = new System.Drawing.Size(48, 16);
this.labell. Tablndex = 0;

this.labell.Text = “"Channel";

/"

H tabPage2
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this.tabPage2.Controls. Add(this.UndoQ);
this.tabPage2.Controls.Add(this.groupBox1);
this.tabPage?.Controls. Add(this.label6);
this.tabPage2.Controls. Add(this binAddOut);
this.tabPage2.Controls. Add(this.textDelay);
this.tabPage2.Controls. Add(this.label3);
this.tabPage2.Controls. Add(this.comboBox 1);
this.tabPage2.Controls. Add(this.label4);
this.tabPage2.Location = new System.Drawing.Point{4, 22};
this.tabPage2. Name = "tabPage2",

this.tabPage2.S1ze = new System.Drawing.Size(232, 198);
this.tabPage2.TabIndex = 1;

this.tabPage2.Text = "Qutput";

g

/tgroupBBox |

i

this.groupBox 1.Controls. Add{this.radioButton1),
this.groupBox 1.Controls. Add(this.radioButton2);
this.groupBox 1.Location = new System.Drawing, Point(128, 0);
this.groupBox 1.Name = "groupBox1";

this.groupBox 1.Size = new System Drawing.Size(96, 80);
this.groupBox 1. Tablndex = 15;

this.groupBox1.TabStop = false;

/

M radioButton |

i

this.radioButton1.Checked = true;
this.radioButtonl.Location = new System.Drawing.Point(8, 16)
this.radioButtonl Name = "radioButtonl";
this.radioButton1.Size = ncw System.Drawing. Size(80, 24);
this.radioButtont.TabIndex = 9;

this.radioButtont.TabStop = true;

this.radioButton1.Text = "QutputHigh";

>
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i

/{ radioButton2

i

this.radioButton2.Location = new System.Drawing. Point(8, 48),
this.radioButton2.Name = "radioButton2";
this.radioButton2.Size = new System.Drawing.Size(80, 24);
this.radioButton2. TabIndex = 10;

this.radioButton2. Text = "OutputLow",

i

/7 label6

i

this Jabel6.Location = new System.Drawing.Point(152, 128);
this.label6.Name = "label6";

this.label6.Size = new System.Drawing.Size(48, 16);
this.label6. TabIndex = 14;

this.label6. Text = "ms";

i

f binAddOut

4

this.btnAddOut, Location = new System Drawing.Point(112, 160);
this btn AddOut.Name = "btn AddOut";

this.btnAddOut.Size = new System.Drawing. Size(96, 32);
this_btnAddOut. TabIndex = 13;

this.btnAddOut. Text = "Add",

this.btnAddOut.Click += new System.EventHandler(this. btnAddOut_Click);
/M extDelay

i

this.textDelay.Location = ncw System.Drawing. Point(56, 128);
this.textDelay MaxLength = 9;

this.textDelay. Name = "textDelay";

this.textDelay.Size = new System.Drawing.Size(88, 20);
this.textDelay. Tablndex = 12;

this.textDelay. Text = "0";



this.textDelay.KeyPress += new
System.Windows.Forms.KeyPressEventHandler(this.textDelay _KeyPress);

i

// label3

i

this.label3. Location = new System.Drawing.Point(8, 128);

this.label3. Name = "label3";

this.label3.Size = ncw System.Drawing.Size(48, 16);

this.label3. Tablndex = 11;

this.label3 . Text = "Delay";

y

i eomboBox 1

i

this.comboBox1.Items.AddRange{new object(] {

UCOII,

HC 1 ",

flc2|!1

!IC3|I,

IIC4II,

"C5I|,

"C6“,

"Iy

this.comboBox1.Location = new System.Drawing. Point(64, 8);

this.comboBox1.MaxDropDownitems = 12;

this.comboBox1.Name = "comboBox 1";

this.comboBox1.Size = new System.Drawing.Size(48, 21);
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this.comboBox1.TabIndex = §;
this.comboBox1.Text = "C0";

i

/ label4

if

this.label4.Location = new System.Drawing.Point(8, 8);
this.label4.Name = "label4";

this label4.Size = new System.Drawing.Size(48, 16);
this.labeld. Tablndex = 7;

this.label4.Text = "Channel";

di

# btnRUN

!

this,btnRUN.Location = new System.Drawing Point(360, 280);
this.btnRUN Name = "btinRUN";

this.btnRUN. Size = new System.Drawing.Size(112, 40);
this.btnRUN, TabIndex = 2;

this.btnRUN. Text = "RUN",;

this.btnRUN.Click += new System.EventHandler{this.btnRUN_Click)
i

#mainMenul

it

this.mainMenu l.Menultems.AddRange(new

System.Windows.Forms. Menultem[] {

this.menulteml,

this.menultem3});

I
4 menulteml
i

this.menultem[.Index = 0;

]
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this.menultem1.Menultems. AddRange(new

System. Windows.Forms.Menultemf] {

this.menultem2});
this.menuftem1.Text = "File";
i
/f menultem?
/i
this.menultem?2.Index = 0;
this.menultem?2. Text = "Exit";
this.menultern2.Click += new System.EventHandler(this. menultem?2 Click);
I
£ menultemd
it
this.menultem3.Index = 1;
this.menultem3. Text = "About";
this.menultem3.Click += new System.EventHandler{this.menultem3_ Click),
o
/! progressBarl
p
this.progressBar! Location = new System.Drawing.Point(328, 248},
this.progressBarl.Name = "progressBarl";
this.progressBarl.Size = new System.Drawing.Size(176, 16);
this.progressBar]. TabIndex = 3;
p
/ UndoO
this.UndoO.Location = new System.Drawing.Point(32, 160};
this.UndoO Name = "UndoO";
this.UndoO.Size = new System.Drawing.Size(48, 32);
this.UndoO.Tablndex = 16;
this.UndoQ.Text = "Undo";

this.UndoO.Click += new System.EventHandler(this,UndoQ_Click);
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4

# Undol

I

this.UndoL.Location = new System,Drawing.Point(32, 160);
this.Undol.Name = "Undol";

this.Undol.Size = new System.Drawing, Size(48, 32);
this.Undol TabIndex = 13;

this.Undol. Text = "Undo";

this.Undol.Click += new System, EventHandler(this.Undol_Click);
i

i Form]

i

this. AutoScaleBaseSize = new System.Drawing.Size(5, 13);
this.ClientSize = new System.Drawing. Size{544, 337);
this.Controls, Add{this.progressBarl};

this.Controls. Add(this.bmRUNY;

this.Controls. Add(this.tabControl1);

this.Controls. Add(this.txtOQutput);

this.Menu = this.mainMenul;

this.Name = "Form1";

this.Text = "PLC programing";

this.tabControll. ResumeLayout(false);
this.tabPage].ResumeLayout(falsc);

this.groupBox2. ResumeLayout{false);

this.tabPage2. ResumeLayout(false);

this.groupBox |.ResumeLayout{false);

this.ResumeLayout(falsc);

}

#endregion

A summary >
#/ The main entry point for the application,

A <dsunmary >



[STAThread]
static void Main(}
{

Application.Run{new Form1());

i
string OldCode, Code = null ;

string OldDis, Dis = null ;

private void btnAddOut_Click({object sender, System.EventArgs e)
{
01dCode = Code ;
OldDis = Dis ;
string Display;
Display = "output_";
Display += (string)(this.radioButton1.Checked?"high":"low");
Display += "(PIN ",
Display += comboBox 1, Text;
Display +=")";
Display += "\r\n"+"delay _ms("+this.textDelay. Text+");"+"\f\n";
Code += Display;
string Dout;
Dout = "Channel ";
Dout += comboBox 1. Text;
Dout +=" output";
Dout += (string)(this.radioButton1.Checked?"high™:"low");
Dout +="\r\n"+"delay "+this.textDelay. Text+" ms"+"\r\n";
Dis += Dout;
this.tctOutput. Text=Dis ;
this.Undol.Enabled = truc ;

this.UndoO.Enabled = true ;

private void binAddIn_Click(object sender, System EventArgs e)
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+ll‘\r\n"+ y +"\l‘\n"+ X

]

OldCode = Code ;

QOldDis =Dis ;

string Display2 , x,y;

Display2 = "while(" ;

Display2 += (string)(this.rdo3.Checked? "!" : " " };
Display2 += " input(PIN_";

Display2 += comboBox2.Text ;

Display2 +="N{ };";

y ="while(" ;

y += (string)(this.rdo3.Checked? " " : "!I" };
y +=" input(PIN_" ;

y += comboBox2.Text ;

TV B

x = Display2 ;

Display? +="\r\n" ;

Display2 += "for (i=0; i<" + this.txtCounter.Text + "

Display2 +="\r\n" ;

ushort z ;

z = Convert. ToUInt1 6(this.textBox1.Text);
z = Convert, ToUInt16(1000/z),
Display2 += "delay_ms(" ;
Display2 +=z;

Display2 +=");",

Display2 +="}";

Display2 +="\r\n" ;

Code += Display? ;

string Dout2;

Dout2 = "Channel ";

ety "
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Dout? += comboBox2.Text;

Dout2 +=" input”;

Dout2 += {string)(this.rdo3.Checked? "High" : "low" } ;

Dout2 += "\i\n"+"Counter "+this.txtCounter. Text+" times"+"\r\n";
Dis += Dout2;

this.txtQutput. Text=Dis ;

this.Undol.Enabled = true ;

this.UndoQO.Enabled = true ;

private void binRUN_Click(object sender, System.EventArgs e)

{

FileStream aFile = new FileStream ("PLC.¢" FileMode.Create);
StreamWriter sw = new StreamWriter(aFile);

sw. WriteLine("#define PIC 16F877A \r\n");
sw.WriteLine{"#include <16F877A.h>\r\n"),
sw.WriteLine("#define CLLOCK_SP 20000000\r\n");
sw.WriteLine("#fuses HS\r\n");
sw.WriteLine{"#fuses NOLVE,NOWDT\r\n");
sw.WriteLine("#fuses NOPROTECT\r\n");
sw.WriteLine("#use delay (clock=20000000)r\n");
sw. WriteLine("#use fast_io(B)\r\n");
sw_WriteLine{"#use fast_io(Chr\n");
sw.WriteLine("void main()} {\r\n"),
sw.WriteLine("int i;\rin");

sw. WriteLine("set_tris_ b(OxFF);\r\n"};
sw.WriteLine("set_tris_c(0x00);\r\n");
sw.WriteLine("set_tris_ d(OxFF);\r\n");
sw.WriteLine("while (TRUE) {\r\n");

sw. WriteLine(" {0}\r\n",Code);

sw.WriteLine("}");

sw.WriteLine("}");

sw.Close();



PLC v1.0",

progressBarl . Maximum = 200000;

for(int i = 1;1 < 200000 ; ++i)
{

progressBarl.Value += 1;

MessageBox.Show ("The compilation are complete”, "MessageBox",

MessageBoxButtons.OK, MessageBoxIcon Asterisk);

private void menultem3_Click(object sender, System.EventArgs c)

{
MessageBox.Show ("PLC v1.0\r\nWritten by Nuttavut Choosak", "About

MessageBoxButtons.OK, MessageBoxIcon. Asterisk});

private void menultem2_Click(object sender, System.EventArgs e)

{
Application.Exit();

private void checkBox1_CheckedChanged(object sender, System,EventArgs e)
{

this.textBox [ .ReadOnly = this.checkBox1.Checked? false:true ;
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private void textBox1_KeyPress(obiject sender,
System.Windows.Forms. KeyPressEventArgs )
{
if ((e.KeyChar < 48 || e KeyChar > 57) && ¢ KeyChar !=8)

e.Handled = true;

private void xtCounter_KeyPress(object sender,
System. Windows.Forms KeyPressEventArgs e)
{
if ((e.KeyChar < 48 || e.KeyChar > 57) && e KeyChar !=8)

e.Handled = true;

private void textDelay KeyPress(object sender,
System. Windows.Forms KeyPressEventArgs ¢)
{
if ((e.KeyChar < 48 || e. KeyChar > 57) && ¢.KeyChar '=8)

e.Handled = truc;

private void Undel_Click(object sender, System.EventArgs e)
{

Code = OldCode ;

Dis = OldDis ;

this.txtOutput. Text=Dis ;

this.Undol.Enabled = false ;

this.UndoQ.Enabled = false ;

private void UndoO_Click{object sender, System. EventArgs ¢)

{
Code = OldCode ;
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Dis = OldDis ;
this.txtOutput. Text=Dis ;
this.Undol.Enabled = false ;
this.UndoQ.Enabled = false ;
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goooez o000 hop
poasos 0164 clrf Bxh
200085 301F moulw Bx1F
000006 8583 andwf 8x3
00go07 1683 bsf 0x3, 0xS
000008  141F bsF Ox1F, 880
008009 1LOF bsF 0x1F ,0x1
f0e06a 151F bsF Ox1F , 8x2
Q06008 119F - bcf 0x1F , 03
QgQooC 3067 movlw Bx7
dogeod 1283 bcF Bx3, dx5
00060E 0O09F mouwf BX1F
00a00F 30FF moviw OxFF
ooge18 1683 bsF 0x3, M5
0006811 PO8G novwf Ox4
pa9e12 3600 moviw  Ox8
0000813 QBs8Y movwf  Bx7
o614 36FF movlw BxFF
o80MS 0088 mouwf Ox8
goae16 0863 sleep
908017 3FFF addlw Ox¥Ff
Qooate 3FFF addlw OxFf
000019 3FFF addlw OxFf
606a1a  3IFFF addlw Oxff
AFFF Aaddlm  OWFF
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Disassembled Code Generated by MPLAB

BOA0OA 3000 movle 8x0

080081 0084 movwf  @xA

0opoe2 2864 goto  BxM4

poDEO3  @OAD nop

f0000y @t8u clef Bxh

000005 391F woulw  Ox1F

aaoppée 0583 andwf 0x3

poesey 1683 bsF Bx3, BxS

oggass  141F bsf Bx1F ,0x0

peange  THOF bsf B 1F , B

00008a  154F bsf iF , 8x2

aa0008 119F bef Bx1F , Bx3

opddec 3847 movlw Bx7

fogdon 1283 becf axd, AxS

00GQGE OG9F movuf BX1F

B90a4F IBFF moulw  OxFF

go@e1d 1683 bsf 8x3, 0x5 |

Boeo1i 8884 movwi Ox6

pada12 3000 movlw Ox0

000013 0087 movuf  Ox7

poOB14 3OFF movlw BxFF

naopg1s 0ess nouuf 8xB

000015 1283 bef 8x3,0x5

poamy 1407 bsf %7 ,0x8 ¢

080818 0063 sleep

aeea19  3IFFF addlw @xfF

00p6é1a 3FFF addlw 8xFf !

AANAIR  AFFF a1 AvFF ‘ R R T T T T e e et e
i | |

ILn1Cait " UE195 | WR HoWitap INS PICIBFB77A IpcOxi8 |wluf |-~Zdec (8K On [Sim [20MHz [User

i/ 3-7 MWraar .80 TulpaSrndi

; D a 0% -
o131 AU NaTNdmIa e oud 15192 ldnaPLclimilafif 4.8 - 4.4 = 0.4 us 191

v L ' ]
Y

¥
g Iddmdadugaiuldfinm 0.4 us Abvisianauaioy funanimidiinugalamugl 3-

8



- {MPLAB IDE - {c:\docunie - Hakiraldeskio pinewfol- 1\pic.txt]
] Fde Promct €dt Debug PICSTARTPUs Options Todks Window Help | T - LT

IS 1 ER G B R El LR 1 lE"#FF‘%L—I_[_I- [EZ

95

QP64 9184 clrf -
apgeas 3JOIF movlw 00(1F

000606 B583 andwf  Bx3

000007 1483 bsF 03, 8x5

000008 141F bsf &x1F,0xQ I Stopwalch
000009  149F bsf 0X1F 821 F T
0eonoA  151F bsF 8x1F, 0x2

aaeees  119F bcf 0x1F, 0%

goaeac 3o07 Rovlw Ox7

pooaod 1283 bcf %3, 0x5

00006E  QO9F movwf Bx1F

00000F 3OFF moulw BxFF

poonTe 15683 hsf 0x3,0x5

oogo11 0088 movuf Oxb

pogoi2 3o0o Apvlw Ox@

aeoe13  pesy mouwf  Ox7

00014 36FF moulw  BxFF

ooeE1S  oess mouwf  BxB

000016 fu0B bsf 8x8,0x 0

086817 1283 bcf Bx3,8x5

poapie 01a1 clrf Bx21

poen19 2820 goto  Ox20

godoin 1683 bsf 8x3, 0x5

0O0Q1E  T4DB bsf 0xB,0x0

gagpic 1408 bsf gx8,0x9

gegaip 1283 bef %3, 0%5

00881E 0AA1 incf Bx2t

aaBRiF 2819 qoto 192

popBzE 0063 sleep

008821 3FFF addlw BxFf

daAR??  3FFF arddlm  Auff 5 T Thr, 0 TR T Tt o SR A AR B I P A R R P
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msudilimuun@ez192a95 Low pass filler nreadyausuniuoonttl mzl¥ Low
pass filter FuTAugnA iuiatl dopLc s l¥nufuaind 4 fudade andsrniuniTay
LifiAawain adndanudageinanesiszyanuaiidonu1dlas hifawara 137 10 B2 fufusa
sonuuytinanutgand 20 He (fe'3 2 vy dudyausunild uavesnuuuLow pass filter
NTBINWA YN 20Hz s

athalsmatloadu Switch bounce #0239 Low pass filter (133119 Hardware H1non71y
Midffoafundodneudluezls WE answdiu Hardware) wusadna 3 suaindeonuun 1’
nTINIWEFaNT1 20Hz fia 10zt 19y photoclectric sensor Faritaru1dda 10 kHz uaz i
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MSNATOUNI TN

4.1 1061938015 WTsunsunns PLC fndredu il
sl TdsunsulaveTodqe 2 Aedre Tanddaed 1 dudredramsidamudio
1118747 fnput B3
21093 input B3 3 Ividuid 2 I output Co duWunennin (output ihu High)
3 114 input B3 10 s ada ( andgana iden s afy)
4.409m3 1 output o (ldesInsentnduado 2) Tihldeseonin 0.5%u1 (output iy
Low H1U 0.531711)
5. W output CO nduHuLINEnaTe (output 1311 High)
§1UN13H PLC AD
1. (fu)input B3 it high
2. (§9) output €0 111 High
3. (Fu) input B3 (1114 high wieu Counter (8n) 4 A%
4, (f%\‘l) output C0O ({4 Low wiow Delay 500 ms
5. (1) output CO 1Ty High
v T da T sunsa

ar " 1 o 3 ::/ 9
Lihan Audonaiunuw udanafy Addwihawddoaaimshauiidsliuda)

(8 PLC programing =] 63
Fie About
Channel B3 nputHigh A reut | Dutput|
Counter O times
Channel
B 2 & Inpuigh
™ HiSpeed Counter € InputLow
Max Frequency |-|Q Hz
Counter |[] times
Undo 1 Add I

RAUN

Ui 4-1 &3 (319 input B3 1T high



2.M389%0 2 f4 5 Aendadenldann (na Add &70)

Input  Output |
Channel Icg - I
% DutputHigh

¢ OutputLow

Delay Ig ms

Add |

Undo

31N 4-2 (§9) outpur Co 11l High

Input | Qutput |
Channel [g3 <

; {* |nputHigh
[T Hi-Speed Counter 7 il ow

Max Frequency |1 0 Hz
Counter |4 times

Add |

Unda

>
[

JUA 4-3 (3) input B3 111 high WIBN Counter (87) 4 33

input  Cutput I

Channel [co  « N\
" OutputHigh
& QutputlLow

Delay [s00 ms
Undo Add |

gﬂﬁ 44 (ﬂ"l\i) cutput CO 1ifs Low wiowu Delay 500 ms

101
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Input  Output |
Channel Icn. ,I & Qupaltich

" OutputLow

Delay Iq ms

Undo Add |

3UN 4-5 (59 oupur Co 1Ty High

nAijy RUN Tysunsuazadie TextFite §8 PLC panu 1 Code indownhhl Tusunsuld

Tulasneulinsaas ao'll #1u Port vt

Channel B3 inputHigh i Input  Output |
Counter 0 times 3

i )
delay 0 ms ' % DutputHigh
SRR MessageBox

Counter 4 times

. " OutputLow
Channel CO outputly | , AW
delay 500 ms \]’.{) The compilation are complete

Channel CO outputh

delay O ms

elay Iu ms

Undo Add |
NN ARARNEANNN

AUN

U 4-6 compile iafoauysoi
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4.2 fpg1dEns IV IsunTuun: PLC Rad13u AUSEUY Preumatic

o o 1 o ]
Tandaaetha 2 dudqet13ns 199145210 Pneumatic

A- switch
A+ B+ B- B+, delay 10s ,A- D6 counter,C-
C+ 3 times
A B C
i Do O i 0z 03 b4 05
y »— b | 2 y L
*%W(\ )(’? {X )(’%> %‘}(\ )(’%
y L b L y 4
1\ T =] T\ el K CE] '1x T <0
o | Ci c2 ca C4 | cs
A- A+ switch
A+ B+.B-,B+, B_,delay 10s ,A-,D6 counter,C-
C+ 3 times
A
B
C 2
Delay 10s
00 B
D1 [ SRR | 1
fa—)~ D S\ o
D3 |
D6 MW
E‘Counleri
3 timas

3 4-7 neanasddumiaiinuveInszuengy

'c‘hﬁumsﬁw‘nwumacm3f1ymﬁufhﬁ15'3»1ﬁﬁ"lﬂﬁnﬁﬁmﬁmzw(ﬁfa C0 uazia chwiou
fu Tusanag B+, B- msthanuuuiilnddeal$raesnan unmaa wie $v3sames edalliind
ndmdoufussnlidunilaton  uAPLCIT R Idwsofwarefii 110031 londnualodiamila
yePLCiAemsalmy  Sequence  (A+,B+B-B+.) PLCIvMeuduusaInTRegaty
Sequence M5 e AAnFoufutizdonaguaiiaulini Sequence TR Wiauls i afing DI v
Yl ifin A+ ndanmumenduuiuadu B+ ufapLcoy iaula aind D1 80 §lsunsupLc

) ¥
U ORI DARWIZHIN
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I/0 | port | logic | delay counter Detail

out Co hi - - A+

in | DI hi - - fuhnszvengu A+ dougauda
out C2 hi - - B+

in | D3 hi - - funszuengu B+ ideugauda
out | C2 low - - fald loBHatads

out C3 hi - - B-

in | D2 hi - - Sudinszuengy B- idevgaud
out | CO low - - fald oa+adudn

out Cl hi - - A-
out | C3 low - - inIW iiloB-1afsuda
out Cc2 hi - ) B+
out C4 hi - - C+

in DO hi = 1 fudhnszuangy A- daugaud
out | CI low - - Falv ioa-adoud
out Co hi - - At
out | €2 fow - - Fnld idoR+adauda
out C3 hi - - B-

in | D2 hi = Y fufhinszuengy B ouraud
out | C3 low | 10000 - #a'l dop-nduuda unzdetay10s
out | CO low - - ol doannduds

out Cl hi - D A-

in DO hi - - fudhnszuengy A- Bouraudy

in D6 hi - 2 D6@ﬂnﬂ3ﬂ$~:(ﬁuﬂnﬁ1ﬂuﬁ")1ﬂszq Ycountering)
out | C4 low - - il iloc+Hadaud
out Cs hi - - c-

in | D4 hi 2 - fufinszusngu c- Aeugaudn
out | CS low - - o'l ec-adoudn

out | CI low - - Fa dloa-wFouds

out | C3 low - - #a' dep-odaud

1/0 port logic(hi, low) delay counter
Input | Qutput | Channel Iﬁ (¥ InputHigh Counter [E_

" InputlLow

Delay I'[;_

A1319A 4-1 Sequence Diagrams mueAaees (Mithgy)) annsendauilueisraldasi

[
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1 ' A 4 ]
nyenuieidenailuaisias Tlsunsumusesgylvessores Iduilonsenad weay
a | A as [
usshanatjuadaiioadd hludadeunau lud1adn]utndo

(% pLc programing Q@@

File About
Channel 00 inputHigh A5 Input Elulput|
Counter 0 limes e
Channel C0 outputhigh Channel |co o
delay 0 ms = QutputHigh
" Outputlow
Delay IU ms
Undo Add
|
RUMN |

7171 4-8 u Wl senanaifutnde

PLC programing

File About

Channel DO inputHigh ke ¥

! tnput ~ Output I
Counter 0 times

Channel (o
ad * QutputHigh

T QuiputlLow

Delay I[] ms

Lindo

Add |

—

RUN

711 4-9 nd3010 Undo Tlud 1y Undo azraluflilvinaldsn

wneTfsunsuiimiennudrdisesidoundvldniude
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msudilaut Switch bounce AMln@Avz 192385 Low pass filter nsosdyanusunIueanTy
M3 1% Low pass filter Lﬂu‘i’%ffupuﬁ"l%’ﬁ'uﬁ'a"lﬂ dlepLe mdnusuaindinhgfudade s
Aot laeliRanatn  adndnrudigadudnodiszynanaiifimnid Taolufanaa 37 10
Hz fnhurieeonuuyhamdgandt 20 Hz (el dudyarusunind uasesnuuy
Low pass filter N583ATGG4N1 20Hz s

o613t maloaiu Switch bounce A26393 Low pass filter 1H1FEN14 Hardware vanuaa
Puioadrumiadnaudlues 151818 (nzdy Hadware) wiwsad 13 45uadndosniun
ATBIAINAFINTI 20Hz A9 Mnesvi IRy photoelectric sensor Banan148s 10 kiz uazyif
Switch bounce (iffo 3910 i Fudnundon o) Fagionamdqas i Low pass filter 13514
;ﬁﬁ‘?n"lﬁ’ﬁﬂﬁ‘ﬁ'ﬂmﬁu Switch bounce #3035N1 Software i‘fum Hardware (Low pass filter) l.fliﬂ
fmuannud cut off (pudfdyanadm 1R Tludaezlsunifouli 1480 ua3tma Software

[ ¥ ¥ 1 1
Afavumniiizansodsunnud cue off ¥ Tagdaszanlisunsy Hld pLC llanubangu

¥
o A

2 2
Tums i aunndu msleauiuseanuuy Tsunsu idedl

3
I~ HiSpeed Counter L ey

Max Frequency {10 Hz

{ a [V - S
Uil 4-10 Avsuduveslifsunsn Mivainisssum

A 2 'Y o . ' s Ly 4
TaoansudniTsunsuergnda iy Mdudindsssuat  Tulsanimesanuiige
e = ] 4 ] P dy 9o = o
AWE Cut off A 10 Hz tozes Tdannsaudnaud cut off Tudoald @iy TuTnuaiiléfuaing

W2 11/5Aa Switch bounce Tanuni laslideeriiozls

‘ " Inp

¥ Hi-Speed Counter

Max Frequency [12000  He
guUft 411 Wmsiudmsua i age
A e . ' a = Sy & ¥
HINHenTi®es Hi-Speed Counter ¥04A1D cut off SzaNIaAsuaud 18 151021fon1d

] n’: - 1 . o [) & a
Tezduanuiganiuiila Taonsenduaulfias 15u photoelectric sensor 319111404 10 kHz 191

orotloude Tl 12 k2 14
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umasamazagy

5.1 agUi1aaz10ea (Specification) 189 PLC A3

2039 1/O AC 1n1viyeSIad input 12 output §
DC o1iyasad input 12 output 8
mwriia¥ouda(IEEE 1284) 611 0.95 M

Software PLC V1.0

for Windows XP

uvaanosusasuiiidvanud

input 220 VAC, 50/60 Hz

output 2000mA 1124VD

TN U

AC 160 - 280 VAC

DC 204-264 VDC

13 1 da Trld 20 W
AU Oc - 55
& ey = Y a
lipuMaIT LS UgRE e nu 1A 50 ms
4
Hnn 2000 g
wianahiau ez ids 0.4 - s
ANgvel Ilsunsy 8192 words
HUBATIUS1F SmADT 368 bytes
wiaunTNS 9o YATE NI BY 256 bytes
D . 3247
Tninres -
A7WALIBEA 1 ms
N 3283
MRS -
A5 2g3qA 99999 Hz
A 1598 on 1A 2.6 V
I IAUBUYA

UTIAY off IR 0.8 V

a o oA o
BUWHDUNLUAUY

mMQ

Fladoiyanunszua

10A 71 24VDC +10% -15%

2A N1 220VAC +5% -10%

o < ey '
ANUTIMITAINYIIOU

5Hz




PI3197 5-1 paasiAves PLC fiadi

5UMS swazdaamanaiin
HIWUBUNA 24 VDC +10% / -15%
- = s o
FunaduNuauS 470 Q)
nszuaRUduya(ialy) 50 mA
n3aAUAT A IgA 3.6V
DNANNIU -30°C ~ +100°C

a a“

AR IUMURIIN( T B uRALRE

108

CPU) 5000 Vrms
Terminal Capacitance 30 - 250 pF
Cut-off Frequency 80 kHz, -3dB
famauTUa (m*ﬁyu Rise) 4-18 ps
FIaaouauas (u1ad Fall) 3-18us

A1519 5-2 peuandiavesn mduya (gunsalaTy

5.2 Mevninuuazismannly
-, o A & & o o
Jymainsiiamsnszaouvaamhduda aunsoud 19 laoaszuiumsnavediug
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