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__ Subject: _ Adding simple functions to Ladder
APPLICATION NOTE

1. Requirement
To add Rising Edge, Flip-Flop and Timer functions to a Ladder program.

2. Toolbox

Open the toolbox, select the required function blocks and drag them to the required position on the
Ladder.

[*| Function Blocks - Advanced -
[+ Function Blocks - Arithmetic

=/ Function Blocks - Arrays

|-/ Function Blocks - Booleans

Tra

F® f_trig
BN AipFlop
3 oR

<+ r_trig

Bl Rrs
N sema
(8 sr
I xor

[*] Function Blocks - Clock

[*/ Function Blocks - Comparisons
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3. Assign instance names to the Function Blocks

As you put the functions into the Ladder, the editor will ask for names if they are needed. Names

like RisingEdge1 were used in this example.

More meaningful names can be used in the real

application.
_/ LADDER1 X | s
HS % 2a9 3 RYDPIQAEQAR @ |3 jwBE B R
S B sk G oo O oD T » oMo = == _ b o [ i 9 @ F 4 .
| | | | |
s
VR20BitO VR21BitO
i R1 C..f trig ©Q |
VR20Bitl FlipFlopl VR21Bitl
| R2 I
VRZ20Bit9
VR20Bit2 m VR21Bit2
| R3 C..r trig Q I
VR20Bit10
VR20Bit3 VR21Bit3
| R4 IN TP 0
=
| Pulse Time|PT - ET|Elapsed PT
VR20Bit4 VR21Bit4
i R5 IN TON Q
n
| Set Time{PT ET}Elapsed Time
£
Row: 0 Col: 5 Edit mode = Local Variables

4. Bind contacts and coils as required

Name: GD

Usually the contacts will be inputs and the coils will be outputs. In this example they are bound to

bits in global VR variables.

"IECTASK" Variables *+ O X

& Lo RO PlabsaiaBR
A Name Type Binding

VR20Bit0 BOOL 2 VR BIT(20).0
VR20Bit1 BOOL 2 VR BIT(20).1
VR20Bit10 BOOL 2 VR_BIT(20).10
VR20Bit11 BOOL 2 VR BIT(20).11
VR20Bit12 BOOL 2 VR_BIT(20).12
VR20Bit13 BOOL @ VR _BIT(20).13
VR20Bit14 BOOL 2 VR_BIT(20).14
VR20Bit15 BOOL @ VR _BIT(20).15
VR20Bit2 BOOL 2 VR BIT(20).2
VR20Bit3 BOOL 2 VR_BIT(20).3
VR20Bit4 BOOL 2 VR BIT(20).4
VR20Bit> BOOL 2 VR_BIT(20).5
VR20Bit6 BOOL 2 VR_BIT(20).6
VR20Bit7 BOOL 2 VR_BIT(20).7
VR20Bit8 BOOL 2 VR_BIT(20).8
VR20Bit9 BOOL 2 VR BIT(20).9
VR21Bit0 BOOL 2 VR_BIT(21).0
\/R21Bit1 =Talall @ e RITHN 1
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5. Set up TIME variables for the timers

Timers need times as input and output as type TIME. In this case the variables are bound to VRs. The
VR value is always in milliseconds.

“|ECTASK” Variables v O X

,t 900D PiagaaBR X
4 Name Type Binding
+ 1 Global
(o} Task variables
# [ RETAIN variables
=W LADDER1
Elapsed_PT TIME 2 vR(103)
Elapsed_Time TIME S vr(101)
ET2 TIME
# FallingEdge1 f_trig
[# FlipFlop1 FlipFlop
Pulse_Time TIME 2 VR(102)
[# RisingEdge1 r_trig
[# RisingEdge2 r_trig
Set_Time TIME 2 VR(100)
[# SRBistable1 SR
# Timer1 TP
# Timer2 TON
VR20Bit0 BOOL 2 VR_BIT(20).0
VR20Bit1 BOOL @ VR_BIT(20).1
VRINRI+1N Bl @ ve RITHAM 10

6. Set the time values and run the program
In Motion Perfect terminal 0, the time values are set in VR(100) and VR(102).

>>vr (102)=5000

‘J-}vr{lDD}:lDDDD H

In this case 10 seconds and 5 seconds.

VR(20) bits are then set to trigger the different functions.
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6.1. Falling Edge
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/ LADDER1 & X | o
id3 4 29 e 3G @5
IS H s augoraEg »eo==_:IpHYal oE @ FHd._
~
i R1
1 R2 I
SRBistablel
I R3 I
v
< >
Row: O Col: 5 Read Only =Local Variables
IEC 61131-3 Compilation ¥ I X' Channel #0 v Xx
: o . Terminal  Edit
: JOErrors 1.1 Warnings W7 Messages _Ivr(20) .0=1
— : - >>VR(20) .0=0
Description File Row/Line Columi >>I
. 1 Warning: for short cycle time values, « [ECTASK

There is a pulse on the Q output when VR(20) bit 0 goes to 0. It is difficult to see it.

6.2. Rising edge

Name: GD

To make it easier to “see” the rising edge pulse, the output is connected to a SR bistable which will

latch the value.

Setting the input High. The SR output is set because its input was

output.

Cat IEC PLC

/ LADDER1 & X | 5
G s 2avec g RAODPLIQEQR | -iwBARR -
=1 BT 01 O 4D BT » Mo = == _ |} Yog O nme @ %A
| | | | ~
| . RST
VRZ0BitZ2 RisingEdgel .
| R3 | | C..r trig Q |
.
rA TN mD v
< >
Row: O Col: 5 Read Only =Local Variables
IEC 61131-3 Compilation = 0 X Channel #0 v+ aXx
H P . Terminal  Edit
: &JO0Erors 11 Warnings W7 Messages I vr(20).2=1
=
Description File Row/Line Columi

pulsed from the Rising Edge Q
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/ LADDER1 & X | =
PR T Y T -
IS B Pgom T a0 == _:I)HYalodp@FH._
| | | | | A
i — ——RST
i ingedgel sRBistaplel NEEIETRE
| R3 lc..xr trig ¢ SET1 SR Q1 O I
i ' —|RESET
na TN mD fa) 1~
< >
Row: 0 Col: 5 Read Only =Local Variables
IEC 61131-3 Compilation * I X Channel #0 X
: . Terminal Edit
Q0Errors  !1Warnings /7 Messages _Ivr(20) .2=1
>>VR(20) .2=0
Description File Row/Line Columi >>I
L. 1 Warning: for short cycle time values, « IECTASK
Setting the input low again.
6.3. Flip Flop
The flip flop Q goes high when the SET input is pulsed. It goes low when the RST input is pulsed.
/ LADDER1 & X | s
WG4 RAICRBREADPIRAEAR E | wBRIBR -
S B g o 0 v == _ipH g onEpdFH .
| | | I_ A
| R1 |,c. .f trig Q|, _
VR20Bitl ... FlipFlop VRZ21Bitl .
| R2 | | I.FlipFlop Q O |
i v —RST
=3e |r"' PE——— ﬁ| |c1rrrl1 oD r\1| v
< >
Row: 0 Col: 5 Read Only = Local Variables
IEC 61131-3 Compilation ¥ 0 X Channel #0 vy aXx
5 . Terminal Edit
QO0Erors 11 Warnings /7 Messages _lvr(20) .1=1
>
Description File Row/Line Columi
Q stays high until the RST input is set.
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|/ LaDDER?1 & x| =
A 2a90 BRYEIPIRERR | w303 B .
PSS o oD s Do == _ b H Y nE @
| | | | ~
Rl ||C. £ t]’_‘ig Q||

R2 I.FlipFlop Q |

T'-...-"Pi_ilité' B e Eﬂ

R M v trie N awml QR %] 1>
< >
Row: 0 Col: 5 Read Only =Local Variables
IEC 61131-3 Compilation ¥ 1 X/ Channel #0 * 31X
H . - Terminal Edit
: Q0Emors  !1Wamings 7 Messages Mvr(20) .1=1

>>VR(20) .1=0
Description File Row/Line Columi || >>yg (20) .9=1
I, 1 Warning: for short cycle time values, « IECTASK |
© 2 Compilerv16.9.3.0 IECTASK
6.4. TON timer
The output goes ON after the elapsed time is finished. In this case 10 seconds.
|/ LADDER1 & X| .
idd s a9 GRAODLIBIEQR |5 jwBE B3R
IS5 S o g o pEo == _ Mgl o0 E @ FE
| | | | | ~
|
| R4 IN TP Q |
=
| Pulse Tim...{PT "~ ET|Elapsed P...
VR20Bit4 ... | Timer2 | VR21Bit4
| | () |
] R5 1 1 IN TON Q i) |
n
| Set Time ...{PT ET|Elapsed T...

R W
< >
Row: 0 Col: 5 Read Only =Local Variables
IEC 61131-3 Compilation ¥ I X Channel #0 v Xx
H . ~ Terminal Edit
: Q0Errors 11 Wamings (7 Messages <= (100)=10000

>>VR(20) . 4=1
Description File Row/Line Columi >>I
t. 1 Warning: for short cycle time values, « [ECTASK
@ 2 Compiler V16.9.3.0 IECTASK
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6.5.

Name: GD

TP timer

The output goes ON immediately the input is set TRUE.
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It remains ON for the elapsed time.

/ LADDER1 & X | ¥ “IECTASK" Variables
ddsavcRRE0PIREAQ LB B . s aa90c DDTNHUER X
iSBnugomwgrm=—=_ipHYalnasydFd, Name Value Type
g | L L . |[= 9 Global
VR20Bit3 ... VRZIBIt3 ... (M@ Taskvariables
Il Raf— | IN TP Q O | |[|# & ReTAIN variables
o = L4 LADDER1
Pulse Tim...|PT =t ETfElapsed P... Elapsed_PT 1#25965ms TIME £ vRic
[ . Elapsed_Time t#0s TIME BVR(IC
RS moTon. q | Em t#0s TIME
H #IFallingEdge? f trig
. = EFlipFlop1 FlipFlop
i set_Time ...{PT ETjElapsed T... Pulse_Time t#5s TIME BVR(IC
v [#RisingEdge1 r_trig
< > [#RisingEdge2 r_trig
Row: 0 Col: 5 Read Only =Local Variables Set_Time #10s TIME BVR(IC
EC 61131-3 Compilation ~ 4 X Channel #0 ~ x| TSRBisblel SR
: Terminal  Edit #imert ™
: QOEmors  t1Warnings )7 Messages _Mor(102)=5000 ETimer2 TON
Description File Row/Line  Columi :ER(QO) o VR20BIt0 BOOL QR Bl
. 1 Warning: for short cycle time values, « IECTASK VR20Bit1 a BOOL QVREl
You can also see the elapsed time in VR(103)
/ LADDER1 & X | =
A 4RI ARADPIQAEQAR |- BB
ISFeagomaaggeao == _:pH4Yag (uadodFu,_
| | | | A
VRZ0Bit3 Timerl
| 1| |
] R4 1 1 IN TP Q |
=
. —
Pulse Tim...{PT ET}Elapsed P...
Timer2
i R5 IN TON Q |
o
Set Time ...{PT ETfElapsed T...
v
< >
Row: O Col: 5 Read Only =Local Variables
IEC 61131-3 Compilation ~ 1 X Channel #0 *ax
; . Terminal  Edit
: @0Emors | 1.1 Warnings 7 Messages _ | ve(102)=5000
- R F>VR(20) .23=0
Description File Row/Line Columt [l\s>5yg (20) .3=1
1. 1 Warning: for short cycle time values, « IECTASK >>2VR (103)
- R 2520.0000
o 2 Compiler V16.9.3.0 IECTASK >>7VR (103)
& 3 Loading application symbols... LADDE I[ECTASK 3595.0000
@ 4 Building application data... IECTASK :Z;‘S’Réégi?
G_.A 5 Compiled for OEM specific runtime T |IECTASK >>?vr-<(103)
@ 6 OnLine Change is disabled IECTASK 5000.0000
@ 7 Relocating code... IECTASK >>fi
@ 8 No error detected IECTASK
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