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Modern Control Systems,9th ed., R. C. Dorf and R. H. Bishop, Prentice-Hall, 2001
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| Arduino - 0009 Alpha

Fle Edt Sketch Took Help fe 9 “-"L;)-.’ b

" Blink

* The basic Arduino example. Turns on an LED on for one ascond,
* then off for one second, and 30 on... We uze pin 13 !

depending oh your Actduino beard, it has either a built-in LED

oF A& built-in reaiscor 8o that you need only an LED.

http: //fwmr, ax '!1;1|1n oo fen 'T‘.11'rt': al/Blink

int ledPin = 13; f{ LED

connected to digital pin 13

vold setup() // run once, when the sketch
{
pinMode (ledPin, OUTPUT): '/ sets the digital pi:

Pili

JTAICA

as output

woid loop() f run over and ower
{
digicalWrice(ledPin, HIGH): /) sets cthe LED om
delay[l000) 2 for & second
digitelirite (ledPin, LOW); /¢ =sets the LED off
delay{l000): J/ walts for

again

a8 Zeoond

www.ladyada.net/learn/arduino
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& A
PIN13 = gyl daliy
1 Kohm
Red 5mm LED SZ%}
Red &mm LED SZ:;
1 kKohm g
GND =
P13
int ledPin = 13; // LED connected to digital pin 13
void loop() /f{ run over and over again
{
digitalWrite({ledPin, HIGH); /{ sets the LED on
delay(500); {{ walts for a second
digitalWrite(ledPin, LOW); // sets the LED off
delay(500); /! waits for a second
¥

www.ladyada.net/learn/arduino
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Display
Screen
Input Devices : T . Output Devices
| I
I 1
1 1
PushButton ( )—» | | —>{(_) Motor
{ Processor |
el |2 —»O Solencid
I I
Limit Switeh ( —> 8! : %
-] | @
I 4 L —»{ ) Valve Actuator
Temperature Eansor( )_,, E E E
(RTD) Ei Memory i - —>O Indicator Light
{HDMI HAM] 1
Load SensmO—v ' > ( ) Alarm
| i
Power _T T \
Supply PLC
Keyboard

De Silva, C.W., “Mechatronics-An Integrated Approach”, Tavlor & Francis, CRC Press, 2005
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The IEC 61131 defined the standards for PLCs, with 61131-3 defining the programming

languages: ladder diagrams (LAD), instruction list (IL), sequential function charts (SFC),
structured text (ST), and function block diagrams (FBD).

%IX23.5 EmStop Motor FlipFlop

—

Ladder Diagram Function Block Diagram

=15 Sequential Function Chart

%IX23.5
Button
EmStop

FlipFlop ( 51 = (%IW3 >= %MW 3),
R =Varln);

Motor VarQOut := FlipFlop.Q1;

Instruction List Structured Text
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LADDER DIAGRAM FUNCTIONAL BLOCKE DIAGRAM STATEMENT LIST
10.0 Q2.0 [ifiztruction lizt]
I !i]fi H|3.1 Q2.0 ST —d LD I0.0
/ 01 | & E AN 10.1
[ 11V e = 02.0
A Q
O_ A LD A
OR Q O B
% g |>=1— s
LD A
A B Q
O § b B
N FEEDBACK - a LD B
Q LoOP T 8 ALD
o e = Q
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/4 PLC configuration
CONFIGURATICN DefaultCfg

VAR GLOBRL

b _Start Stop : BOOL; lobal iable to represent a boolean.

b _ON_CFF : BOOL; lobal iable to represent a boolean.

Start Stop AT %IX0.0:BOOL; ] the PLC (Address 0.0)

ON CFF AT %0x0.0:BOOL; the PLC (Address O0.0). (Coil)
END VAR

/7 Schedule the main program to be executed every 20 ms
TASE Tick (INTERVEL := t#20ms);

PROGRAM Main WITH Tick : Monitor Start Stop;
END CONFIGURATION

PROGRAM Monitor Start Stop A/ Actual Program
VAE EXTERNAL
Start_Stop : BOOL;

CN_OFF i BOOL;

END VAR

VAR /Y Temporary variables for logic handling
CNS Trig : BOOL;
Riging ONS : BOOL;

END VAR

S Start of Logic
/4 Catch the Rising Edge One Shot of the Start Stop input

ONS_Trig = Start Stop RND NOT Rising ONS;
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— Line (horiz.)

= Parallelism

—* Arraw (hariz.)

WMo Operations
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