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+| Arduino - 0009 Alpha
File Edt Skekch

1al/Blink

" Inputarea

at ledPin = 13:

woid setup ()
{

pintode (ledPin, OUTRUT);
)

cid loop ()

www.ladyada.net/learn/arduino
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Red 5mm LED M
Red 5mm LED
¥
GND
PIN13
int ledPin = 13; // LED connected to digital pin 13
io1id loop() /f run over and over again
{
digitalWrite(ledPin, HIGH); /! sets the LED on
delay(500); /{ waits for a second
digitalWrite(ledPin, LOW); // sets the LED off
delay(500); /f waits for a second
}

www.ladyada.net/learn/arduino
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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),

J) structured text (ST), and function block diagrams (FBD).
X2 | X4 [ %6 | e . -
[ 3 Y5 | X7 | e .
%I1X23.5 EmStop Motor FlipFlop
_(3 SR
5
— %lW 3 >= s1 of VarQut
Solenoid %MW 3 Varin
Valve ‘ X W R
? o 1 l T
- + IN Ladder Diagram Function Block Diagram

24VDC
Power Supply

LD %IX23.5
ORN Button

ANDN EmStop
s Motor VarQut := FlipFlop.Q1;

FlipFlop (81 := (%IW3 >= %MW3),
R =Varln});

Instruction List Structured Text
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CONFIGURATION DefaultCfg

VAR_GLOBAL
b_Start_Stop : BOOL;
b_ON_OFF : BOOL;
Start_Stop AT $IX0.0:BOOL;
ON_OFF AT %0QX0.0:BOOL;

END_VAR

// Schedule the

TASE Tick (INIERVAL t#20ms) ;

END_CONFIGURATION
PROGREM Monitor_Start_Stop

VAR_EXTERNAL
Start_Stop : BOOL;

ON_OFF : BOOL;
END_VER
VAR
ONS_Trig : BOOL;
Rising_ONS : BOOL;
END_VAR

he

idress 0.0). (Coil)

gram te be executed every 20 ms

PROGRAM Main WITH Tick : Monitor_Start_Stop;

g Edge One shot of the Start Stop imput

ONS_Trig := Start_Stop AND NOT Rising_ONS;
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Notation: (a) Mitsubishi (b) Siemens (c) Allen-Bradley (d) Telemecanique
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(LD) it 5 o1 5

Start Stop Motor output

X400 X401 Y4

QOutput contacts not applied
Y430 Y431

Lamp for power
Qutput contacts applied
Y430 Y432

H O
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30
7
4{ H S Motor

Jls

on-off, with signal lamps, ladder

contoats diagram. Note that the stop contacts X401 are
Y430 shown as being programmed as open. If the stop
4‘ switch used is normally closed then X401

Lampforpower|  recejves a start-up signal to close. This gives a
safer operation than programming X401 as

/ () normally closed.

(LD) il 5 o1 54

Start Stop  Motor

Motor

(a) An unsafe stop switch
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ygige ciBg aulS ols )18 cudge ¥V
Start Stop Motor

-

Motor

(b) A safe stop switch

(LD) it 5 1 5

Start O—
=n Relay coil
Stop o— pLC

o
Emergency - a
stop —_—
I Switch
operated
oy coil

(a) Unsale arrangement
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~

Motor

6yl g5 alS ol )5 Coadge V/

Emergency
Start o— stop
= Relay coll
~05
Stop — pc 2 f-\\
3 5oy
Switch Motor
operated
by coll

(b) Safe arrangement

(LD) il 5 1 54

Timer coil
N
Timer contacts

4‘ Timer delay
before activated
(a)
Timer
# 0
.
—_—

Timer delay before input
(b) signal reaches output
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Timer) ,u v
b 4l sl on )l adly ;5 b yasli b Lo o)
Loy oyl conn cele bawg adli 5l cadu b g
olod Jlosl (5 (oo pouli gy sl oo CPU
Jlosl b g 050i Jlasl ;3B L L1, 255 S &

Sls dalsl jaseie loy SH U T e,




(LD) it 5 o1 5

Timer) ;b v
(2,00 3529 Jol £85 youli g3 S5 GPLC ;o) o )ls 5529 PLC jo asl5 £4i aus
S0 sl g, Hegli-)

236 Loigd (hgals 1ol ¥

P VWYL
Input [ Input [ Input [ ]
Timer ,—| Timer ’—| Timer ’—|
output output output
(a) On-delay timer (b) Off-delay timer (c) Pulse timer
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(LD) il 5 o1 54

Timer) ,ub v

el 33 S yp0 4 IEC 11313 5 il e o yosls gl

TON TOF P
BOOL——IN Q——BOOL BOOL——IN Q——BOOL BOOL—IN Q——BOOL

TIME——PT ET——TIME TIME——PT ET——TIME TIME——PT ET——TIME

On-delay timer Off-delay timer Pulse timer

IEC 1131-1 standards. BOOL indicates a Boolean input/output,

i.e., on/off. IN is the input. Q is the output. ET is the elapsed time output.
PT is the input used to specify the time.
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256 5l gy el v
S Syge 4 b Gales (@

5 ol e oy s iales (B

In1 Out1 In1 Out 1
(O e O
Out1  Timer Preset Out 1 TON Out 2
L {}tos.s 4{ }7"\1 Q;()f
Timer Out2
(a) i : (b) Presetto 5.5s
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(LD) il 5 1 54

Start  Stop |R1} 484'3}"7 4{5‘°P ':F“} 19590 dws (55lail ol 2 Jlio
IR1 IR1 S‘i‘:\—
Am T1} ﬂmF m IR2 i
O O]
IR1 T2
e O B e e
IR1 Motor 1 Motor 2
S I
LR o

IR2 Motor 2

4n Mmoi 4 }—( } Motor 3 =

T2 Motor 3 —‘ }—C } Stop
—{ IR3 Motor 3
44 i } Timing diagram
END

(a) (b)
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(LD) it 5 o1 5

RO DY CEYC R TR SN EIE P [PRV-APON T IS

i )lo bl 4l V29 5L 0,00 ey )5

X400 T450 K999

In1  Timer 1
Preset
Ll G e T T SR E—
T . K OUT T450 I
Timer 1 Timer 2 450 T451 K100 K 999 )
Preset i |
} 100 —{ H )7 LD T4s0 = gégsdelay‘
OUT Ta451 Timer 2 !
Timer2 Out 1 T451 Y430 K 100 ~ 100s delay
LD T451 Biith
) ) OUT Y430 Y —
(a) (b)
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236 L owigd Ghgals el ¥V

o0 L oigd s, yesls 5l eoliul b yesls les (I

In1 Timer Out 1

In1 ﬂ
o Time
Out 1 Timer Out 1 ]
Time
- Timer

Time
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236 b odigd (hgels el ¥

2S5k Sge 4 el Gl (o

TO
10.0 TOF Q2.0 A 10.0
}— S Q —( LKT 5.2
SF To
KT5.24TV A TO
= Q2.0
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(LD) il 5 1 54

oy yarls ¥
JisS 590 4 el e (2

Skt Sy 4y ol alei (b

In1 Timer In1
N _r
) } Time
Timer OQut 1 imer ____ Closed
H ™ contacts ! 0
- pen
J | Time
(@) out1 !
Time
Internal
In1 Timer relay
N
J
Internal
relay Out 1

(b) v i J
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(LD) it 5 o1 5

todly yoals V0
S5 el o) Gloy 50 b 9 pd CellB L ol ol

(LD) il 5 o1 54

Jia v

Ded (5o Hs) 5 hgels 4l Sy e a5 Sl J S gl Slo s el Sl

In1 In1  Timer Timer 1 Ti::rgrzo
‘ N In1 N
— — -
AR, e = Y,
Ime
IR2 IR1 1 Timer 1
AN R1 Timer 0 TON
N 1 | Time \7
IR1 Timer IR2 R2 ! I ( J
Yy _I——:—I_ Timer 0 Lamp
B ] || Tme ( A
In1 IR2  Out1 Timer ! ! J
|| SN :I—l_— .
}ﬁ‘\ ) . ! ! Time END
ut 1 I:l
Time
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(LD) b3 5 ¢! (LD) b3 5 p1 5
Timer Sy90 ) oy v :o..ﬁ)ld.Qii Timer Sy90 3O (Fwdg v
X1 K2000
X0 Kl i 1248
—Co D
T0 o T
D

The signal less than 1Dsec.—df =

SssssississassastastsanassantasaTntane sessananns sssasasage ’% Seumg VB‘UB QfTU(KﬂOU)
: Y ﬁ
10 /‘ Current value of TO
Y0

}-;1-{ F’L{ 11+12=2sec
Relentive Retentive time
X1 time

T246 _/_

Y1

Setting value of T246 (K2000)

L Current value of T246

X2




(LD) it 5 o1 5

RESET 5 SET 52

sibte SG ke peslyy o5 Sloj B g 03,5 Jld (2955 it So 50,58 b peplyty oS 5900
oelos )5 olgl S Eaile 0 ST S ably 10 (oS oo 00litul RST 5l (5l Jladué (gly ¢ SET el aisls

(LD) il 5 o1 54

RS o S5l v

Sl oo 2g0g0 dlible Jolu S Cujpm atijlagSial; K S gn Jlebpl [ Q (255 R 9295 5 45 (o JleB L, Q 25,5 8 (5099
S S emdy 3ml g8 R S gle (o355 o0 25 (g S (LB caitg 5 I (539)5 Cundg & (K (2,5 S 0 By,
el e Rl b gl opeal 00K

Input SET coil Y430 Boolean Boolean - E Q
X400 On input HE output 0 0
X400 R Q — ol
}— S |Y430 |_| Off
Boolean 0 1 0
On input ___|
I Input X401 P! s
' )(501 RESET coil Y430 j Off 1 0 1
On 1 1 0
R Y430
}7 Y430 —{ off
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(LD) Sbs 5 p! S (LD) b3 y p1 Sbo
(Counter) oui,los v (Counter) oxi,los v/
CTD CTU Counter Counter Counter Counter
BOOL—CD Q|- BOOL BOOL—{CU Q|- BOOL —{(sT) — {RsT— oo \ o]
% e ‘ ch q _K ‘ 4{ ‘ cU aH
Counter Counter v N
BOOL —LD BOOL —R AR e
—{CTD CTU }— —LD — PV
L o
INT—PV GV |- INT INT —|PV CV[_INT jumer / Counter / B L o—
(a) The pulses at GD are counted. When (b) The pulses at CU are counted. When }7 # }7 - - e

the counter reaches the PV value, Q is
set to 1 and the counting stops. An input
to Rclears Qto 0.

the counter goes from the start PV value
to 0, Q is set to 1 and the counting stops.
An input to LD clears Q to 0.

IEC » lusliw! slasles

Ladderand Functional Block Programming - ElsevierDirect

Activated when zero
reached after counting
down from set value

Activated when
set count reached after
counting up from zero

Ji55 )90 4y Glaled

Ladderand Functional Block Programming - ElsevierDirect

Qutput when zero reached
after counting down
from set value

Output when set count
reached after counting
up from zero

ok Soge 4 Gl
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(Counter) oui,los v/

(LD) il 5 o1 54

(Counter) ous Lot v

Jle X
RST | C0
X1 —_ K10
In1 CTU Counter ——Cco >
co .
[ 4'@51"\* In1 - Counter out1 0>
' j' P = CTuU Y
ime cuU Q |
In2 C;unt\el’ In2 ‘ ‘ ( /l (Reset Signal) X0
In1
‘\cujs D0 00 00onnnan | . cv (Couuter signal) X1 Mjﬁ if JA_J_JUU\ QE L—L
Time 1
Counter Out 1 fg 10 e'»Semn Value (K10)
Out 1 | g
A i ot ]
NS Time i P ‘ 1 #
T \
Current Value ‘1 yi, "\ \
ofco 0] \ 77‘
0 \% "l/
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(LD) Sbs 5 p! S @ (LD) b3 y p1 Sbo

Spamgis G055 p)T1s Spg0 |y Wle 5, 6552

Sequential) .55 Jlus -

g o0 plowl A slas 5l o B olas ) Bl oyl yo

A 4 #ERTH A START Output A
. DO A % i
END A
BEGIN B Output A Oﬂuftpl%ﬂ
DO B N

END B
5

(Conditional) b,& fslue-Y

8,10 X 5091 ¥€5/N0 & S B L A pluil

\\ START Ompm A

GTA RT/; 4( 4(

START Ompul B

0

Output A
-

Outpui B

——




(LD) it 5 o1 5

(Looping) 4il> ;5 Jslus =Y

2955 om 555 (il 58 b adbys 3l s Jilos ol 9

(LD) il 5 o1 54

PLSY: Ol ygd b

— a8l cogs L ulls ol 8 olosl dlgids il 8 L il et APLSY jamas 5 solizal L
START START Quput A .. iy “
I \,_' While X yes output A, """’)f s? ool L‘:’)B:Z")‘} » )h" D)§R Cas p
# J which when completed
YES OulpuT B gives input A as yes and so
output B.
l"pm-‘\ OuPutB | \yhen B happens it X20 & G O S1: Pulse output frequency
Y | latches the START, ,,
No+ }— @nd e dlecision)( H |—1pst K500 D100 YO S2 : Number of pulse outputs
START X s faced again. D :Pulse output point
3 Rest of program occurs
P while not X
Qutput B
(O
Rest of program
(LD) b 5 p1 5 (LD) Sy p1 5Lo

JWl jgiws

g g A nugmas sl s oy, il SV o 1) ol el 08, JIEE s il
Cg o 39,5 0loul g DO e gle puite 3l ooliial b 1) T Slygins g oo s 5l ooliul
S s 20l K100 DO e 3} JSMOV jstuas 31 5T sl it 5l anlitual Ly guls o315
koo JESIDO jice 4 Ve Jladie IS cnl L

MOV K100
Do

=l Jeel Ol jgiws

Wl plel PLC j5 50 ol Jlasl 3l cn podti g o pd e 8 585 caaz Sl ygiws 31 oolaol b

ol oika] 258 Laao-l 5 ol a4k, b

DD S1: Summand

+—+ }——m S2: Addend Addition (S1)+(S2) — (D)

D : Total

'ifs ()] S1: Minuend

|—i (susP D0 D1 D2 | S2:Subtrahend Subtraction (S1)-(S2) - (D)

D :Remainder

X20 @o@Ea(@) S1:Multiplicand

-+ —{muL Do b1 02] S2:Multiplier Multiplication

(S1)x(82) + (D+1,D)
D : Product (of a multiplication)

@)@ S1:Dividend

Division
H {DIVP DO D1 D2 | S2: Divisor (51)+(S2) - (D).(D+1)

D : Quotient and Remainder




(LD) it 5 o1 5

easS 4....._»‘Li.a

B OO

Initial comparison contact
Active when (S1)=(52)

HE> & &H T

Initial comparison contact
Active when (S1)>(S2)

=

Initial comparison contact
Active when (S1)<(S2)

B<> & G H T

Initial comparison contact
Active when (S1)#(S2)

B=o OH

Initial comparison contact
Active when (§1)<(S2)

B-® O H O

Initial comparison contact
Active when (§1)=(S2)

Gl B cdw LY Lail

a2 %k % | K10 | KiZ
X[ % | 1 S | %

X14

X6
FAE T

fe vicor

PWR
(=)

—— INPUT X—— — OUTPUT ¥ —
00 010203 04 05 06 07 00 01 02 03 04 05,06 07

700000000000000007
00 010203 040506 07 00 0102 03 04 05,0607

[vd =

|

b

Gl P cdw LY Lail

___lo
o o o
o . 0F [eo
o o] ]
[+ 240U — [sis| %o | x1 | x2 | x3 | [sis] xo] x1 [ x2] x3 |
(7] E*j (8]
DC 24V Output oo 0 @ Limit (Micro) Switch

Change-over Switch oo
Push-button Switch oo

NPN/PNP Proximity (Photoelectric) Switch

@ Selector Switch
O 0 @ PLC Main Unit
@ Expansion Unit

[
(]

Sl 8 S LY L
oo PNP,
\ ©
o © oo# qHe
¢
[+ 240UT — [s/s [ X0 [ X1 [ x2 [ X3 | [ sis] xo | x1 ] x2 ] x3 |

(7]

@ DC 24V Output

® NPN/PNP Proximity (Photoelectric) Switch

® Change-over Switch
@ Push-button Switch

L]

(I i

[

[

[}

@O Limit (Micro) Switch
@ Selector Switch
@ PLC Main Unit
©® Expansion Unit
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LH Solenoid I I Liquid Aales (b ) s ol 4 o) 610 PLC aal (I
Valve } Vi Sles g5l 405 LOGO 380 65 SeS 4y | odds aibg dabp (o
$ + . LL1
L + IN
29vDC LL2 o .
Power Supply
v2
ol % o
:\ e 4 v

e Hlas Sleds IS (5, 4 1, PLC &y it <VLasl o9 (&

23S (55l 400l LOGO 1531 055 30 9 dmrgin 1) 25 Slebos plovl (6l (Jboys oIS Y
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Bl hgals a5l +IVO g by, 4l /YD Ojg0 s Y ad (Bgels 5 g, -
rgy s (9D Sy B oY 9 03,88 45 po O 5l oy A 45 455550 po-
Sgudd






