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The CD-ROM of CX-Programmer has User's Manual of the PDF file.

Please read the 'Notice' and the 'Precautions’ in the User's Manual before using CX-Programmer.
The ‘Function Block Introduction Guide' describes the basic operation procedure to use Function Block of
CX-Programmer. Refer to the Help or the User's Manual of the PDF file for detailed descriptions.

* You need Acrobat Reader 4.0 or grater versions in your PC to display the PDF file.
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OMRON FB Library

1. What is a Function Block?l

“Function Blocks” are predefined programs (or functions) contained within a single program element that may be
used in the ladder diagram. A contact element is required to start the function, but inputs and outputs are editable
through parameters used in the ladder arrangement.

The functions can be reused as the same element (same memory) or occur as a new element with its own memory

assigned.
Partial Ladder program for machine A | Defining Inputs and Outputs ...
Input Process (algorithm) Output
Control Device 1 \ Control Device n
X1 X
Al = I An B B I “
ﬁ I 11 \J Bn ﬁ | LI | \ [
TIM TIM
1 > n
#0100 #0100
T1 Y1 Tn Yn
O O
— | — | Yn
Z1 Zn
() () Zn
\J J \J
Produce template

Partial Ladder program for machine A

Function Block definition ]
Control Device 1 *
Device Control
P On Device Control
EN  ENO — EN ENO |=—
A1 A X X1
B1 B Y Hrv1 Allocate to
z frz1 Ladder —A X =
program
— Sets input / output Function Block =B Y T
Control Dewce; parameters Instance (invocation) }
P On Device Control Z
— EN ENO =
A2 ™A X ™ X2
B2 8B Y MY2
Z 22

Function Block definition ...This contains the defined logic (algorithm) and I/O interface. The memory addresses are not allocated in the Function Block Definition
Function Block instance(invocation) ...This is the instruction that will call the function block instance when used by the ladder program, using the memory allocated to
the instance.
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2. An Example of a Function Block

The following figures describe an example of a function block for a time limit circuit, to be used in the ladder. It is

possible to edit the set point of the TIM instruction to reallocate the set time for turning off the output in the ladder
rung. Using the function block as shown below, it is possible to make the time limit of the circuit arbitrary by only

changing one specific parameter.

By enabling the input parameter
to be editable, it is possible to

Ladder diagram : [possibl
allow an arbitrary time limit

circuit.
000.00 TIMOQOO TIM
—] | —>H- 0000 — 000.00 PULSE 001,00
#0020 ] EN ENO
001,00 .
|_ #0020 —t Time
001.00
£\
\J
Timing chart
hn N T
000.00 v ] | TIM —
T FB
Time
001.00 Q
< > — —
2.0 sec Q
7\
./
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3. Overview of the OMRON FB Library

The OMRON FB Library is a collection of predefined Function Block files provided by Omron. These files are
intended to be used as an aid to simplify programs, containing standard functionality for programming PLCs
and Omron FA component functions.

3-1. Benefits of the OMRON FB Library

The OMRON FB Library is a collection of function block examples that aim to improve the connectivity of the
units for PLCs and FA components made by Omron. Here is a list of the benefits to be gained from using the
OMRON FB Library:

(1)No need to create ladder diagrams using basic functions of the PLC units and FA components
More time can be spent on bespoke programs for the external devices, rather than creating basic
ladder diagrams, as these are already available.

(2)Easy to use
A functioning program is achieved by loading the function block file to perform the target functionality,
then by inputting an instance (function block call instruction: invocation) to the ladder diagram
program and setting addresses (parameters) for the inputs and outputs.

(3)Testing of program operation is unnecessary
Omron has tested the Function Block library. Debugging the programs for operating the unit and FA
components for the PLCs is unnecessary for the user.

(4)Easy to understand
The function block has a clearly displayed name for its body and instances. A fixed name can be
applied to the process.

The instance (function block call instruction: invocation) has input and output parameters. As the
temporary relay and processing data is not displayed, the values of the inputs and outputs are more
visible. Furthermore, as the modification of the parameters is localised, fine control during debugging
etc. is easier.

Finally, as the internal processing of the function block is not displayed when the instance is used in
the ladder diagram, the ladder diagram program looks simpler to the end user.

(5)Extendibility in the future
Omron will not change the interface between the ladder diagram and the function blocks. Units will
operate by replacing the function block to the corresponding FB for the new unit in the event of PLC
and the FA component upgrades, for higher performance or enhancements, in the future.

A fixed name can be named to the processg

CurrentTemparatureOfixHeater
_EBxx202_ ReadPV CJI is not necessary to create the basic ’

i gpou 8§ communications program.
” A e
&1 | gcr:lr&o (BO%H% | Wi 0002
a2 | SF(E;!RD (BO% | 10003
&2 (DIF#‘G L1oo

A INPUT/OUTPUT data is clear.
Parameters are easy to understand and edit.
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3-2-1. Example of using the OMRON FB Library - 1

Controlling the predefined components made by Omron can be easily achieved from the PLC ladder diagram.

- Ability to configure low-cost communications (RS-232C/485)

{ Access by Function Block
CSICJ Series T FB
PLC I
Example: Communication between
Temperature controller and PLC
0
Gurrent TemparatureOf<Heater
_E5x202_ReadPy
0000 0L (B
W1 00.01 &10 | gm‘%alect (BE?%\I;_ 101,01
&1 | gglrmo (BO%L'g | w0002
&2 %F»?o (Bo% W100.03
S L Y
Serial communications (Compoway/F protocol)
—1
(- O |:| |:|
H
= .8 1 T
Temperature a |:| H
[ 1 L] M
controller -E} Vision sensor as
Smart sensor [1 [ =
Omron Components |




3-2-2. Example of using the OMRON FB Library - 2

High performance communications can be made by DeviceNet level.

- Ability to communicate between PLC and DeviceNet slaves easily.

OMRON FB Library

CS/CJ series
PLC

devices

Example:

Access by Function block

data exchange
between PLC and the slave

Communicate betweet
PLC and the devices

O T Hemdlont
Dret204 GetONTime Py

| W i R
| e A BT, W
Lﬂﬁm Eg

E

“negy

o i

EET

w0201

W02

WIS

oo

DeviceNet

= =

a.

Inverter

Generic slaves such as 10 terminal

PLC

Temperature
controller

Wireless

=




3-3. Content of the OMRON FB Library

The OMRON FB Library consist of the following:

3-3-1. OMRON FB Part Files

OMRON FB Library

The OMRON FB Part file is prepared using the ladder diagram function block, for defining each function of
the PLC unit and the FA component.
The files contain a program written in ladder diagram and have the extension .CXF.
The file name of the OMRON FB Part file begins with *_’ (under score).
When the OMRON FB Library is installed onto a personal computer, the OMRON FB Part files are

classified in the folder appropriate to each PLC Unit and FA component in the Omron Installation directory.

=1o(x|
| Fle Edt vew Favortes Took Help ‘
| wpack - = - 51| Qisearch [ChFoders sty | B I X = | E-
| address |a CPU ~| @ |
Falders x | | Mame_* | Size | Type -
=1 OMRON [s]_cPunn1_TP_BCD.cxf ZKB CXF File
£ Cx-Programmer ] _cPuon1_tp_8cm.pf SSKE PDF File
] cx-server [o8] _cPUD0Z_TP_BIN.Cxf ZKB CXF File
B+ b s]_cPunnz_TR_BIN.pdf S5KB  FDF File
=] FEL ] _CPUDDZ_TON_BCD.of 2KE CF File
=1 omranib (8] _cPunos_ton_BCD.pdf SSKE  PDF File
{1 Barcode Scannsr s8] _CPUDD4_TOM_BIN,cxf 2KB CXF File
Ee-(] Tnwsrter ] _CPUDD4_TOM_BIN,pdf S5KE  POF File
L0 Laser sensar &) _CPUDDS_TOF_BCD.cxf 2ZKE CXF File
P s]_cPUDOS_TOF_BCD. pef S5KB  FDF File
. g E;E 7CPLIIJI367TOFle‘ExF 2KB CXFFile
_CPLI0DG_TOF _BIN.pdf SSKE PDF File
% ;T:: ] _CPUDDT_MakeClockPulse_BCD.cxf ZKB CXF File
Pasition Contralle _CPUINNT_MakeClockPulse_BCD.pdf S5KB  PDF Fils
2 Remate 10 _CPUDDE_MakeClockPulse_BIN.oxf 2KB CXF File
7 rrid CRUDDB_MakeClockPulse_BIN.pdf S5KB  FDF File
-1 Servo Drives _CPUD10_SendData.cxf TKB CXF File L
-] Temperature Con _CPUN10_SendData.pdf SSKE PDF File
{27 vision Sensor _CPUD11_RecieveDats.oxf TKB CXF File
3 outlook Express _CPUD11_RecieveData.pdf S5KB  FDF File
(£ windows Media Player ] _CPUD1Z_SendCommand.of SKB CXFFile
& (] windows KT = !;? CPUO1Z SendCommand.ndf SSKB PDF File _lLI
| | 3 4 | 3
126 object(s) {Disk free space: 1,79 GB) [ets ke 'S My Computer v

3-3-2. Library reference

The library reference describes the operation specifications of the OMRON FB Part file, and the specifications
of the input and the output parameters for each. The file format for this is PDF.
When the OMRON FB Library is used, the user should select the OMRON FB Part file, set the input / output
parameters, and test the program operations referring to the library reference.

(173
200

| Read Data Carrier Data _\/60x200_ReadData

FB name

_YE00_ReadData

Svmbol

Start tigger G0x00_FeadDaa
T (BOOL) (BOOL)
N N |
— Uit e i sl Busy Flag
— it —
Head Ho. |t} (R [ Memnal end
Data Camier read address —| mﬁﬂ'ﬁj (BUE?S — Emorend
) Camiersddress NG | Emorcode
Bytests read fom Diata Carrer — £ WALy [ Oy oo iined.)
Fead data storage area tpe — (ot BirorGode
Fead data storage word address —| (slﬁ{)gham
Communicatins designaton —] (S,‘;'ﬁ?“a"“
Commurications
Processing desigraten —
B=Order
Canesl —{ @onl)
Cancel

File hame

¥Lik¥FBLEFENglish¥ommonlib¥RFID¥/E00¥ VEDx200_ReadDatal 0.oxf

Applicable
rnodels

CETWVEIOCTTAE00CT 2 and CITVWEVEDOCTTAMEO0CTZ 1D Sensor Units

Basic function

Reads data from a Data Carrier.

Conditions for
usage

Other
o This FB cannot be executed ifthe ID Sensor Unitis busy. The MG Flag will turn ON it an attempt is
made]

Funetion
description

Data 15 read from the specified area of the Data Carmer speciied by the Uni Vo, and Fendor Vo

Up to 2048 bytes (1024 words) can be read at one time

The word designation for storing the data is specified using the area type and beginning word address. For
example, for 01000, the area type is setto P_DOM and the beginning word address is setto &1000,

EM nput
condition

Connect EN1o an OR hebween an upwardly differentiated condition for the start tigger and the BUSY
output from the FB.

Resiticlions
Input
variables

« Always use an upwardly differentiated condition for EN.

« Ifthe input variahles are out of range, the ENO Flag will turn OFF and the FBwill not be processed

o Always specify a head number of &1 for One-Head ID Sensor Units (CS1W-YE00C11 and
CITW-VEOOC11).
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3-4. File Catalog and Where to Access the OMRON FB Library

3-4-1. Catalog of OMRON FB Library files

Number of OMRON
Type Target components FB Part files (at the
time of July '04)

FA components Temperature controller, Smart sensor, 1D approx. 80
sensor, Vision sensor, 2 dimensions bar
code reader

PLC CPU unit, Memory card, Special CPU 10 approx. 95
unit (Ethernet, Controller Link, DeviceNet
unit, Temperature control unit)

Motion control Position control unit approx. 30

components Inverter
Servo motor driver

3-4-2. CX-Programmer installation CD

CX-Programmer Ver.5.0 installation CD contains the OMRON FB Library files.
The user can select to install the OMRON FB Library during the installation of CX-Programmer
Ver.5.0.

CX-Programmer Ver.5.0
Install CD

3-4-3. Accessing OMRON FB Library files from Web server |

The latest version OMRON FB Library files will be provided by Omron on the Web server.
New files will be added to support new or enhanced PLC units and FA components.

The download service of the OMRON FB Library is provided as a menu of Omron Web in
each country.

Web server

The internet b
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII>

The internet
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII’
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Offline Operation

Explanation of Openlng a Import FB Library Creating a Program Check
target Program new project program

1. Explanation of the target program |

This chapter describes how to use OMRON FB Library using the OMRON FB Part file ‘Make ON Time/OFF
Time Clock Pulse in BCD’.

1-1. Application Specifications

The target application specifications are as follows :-
- Pulse is generated after PLC mode is changed to‘run’ or ‘monitor’ mode.
- Output the pulse to address 1.00.
- On time of generated pulse is set at D100.
- Off time of generated pulse is 2 seconds.

1-2. Specifications of the OMRON FB Part file

The OMRON FB Part file ‘Make ON Time/OFF Time Clock Pulse in BCD’ has the following specifications:-

CPU Make ON Time/OFF Time Clock Pulse in BCD
oot CPU007_ MakeClockPulse BCD
Basic funclion | Generates a clock pulse with the specified ON fime and OFF fime and oufputs it io ENO.
Skl Huays ON(P_On) _CPLO07_hiske ClockPulse_BCO
(BOOL @ooy b———{
ONtime tunit: 100 ms) —| 5”}0;@ ENO
OF Ftime (unit: 100 ms) — 3,;10'";‘@0
OifTime
File hame *LikeF BL¥English¥ormronlib¥PLCECPUE CPUO0Y_MakeClockPulse_BCD10.cxy
Applicable CE1-H, G51-H, and GJTH CFU Units
models
Conditions for | PLC Properties
usage + The PV update method for tirmers and counters rust be setto BCD in the PLC Setup
A compiling errar will occur if BCD mode is not set.
The mode can be setin the PLC Properties in the C-Programmer.
PLC Properties |
fl General | Pratection | Function Block |
tione KA i
€| Debiue
! Monitor
: : € Fun
¥ Use gection markers L
¥ Display dislog to shory PLC Memory Backup Status
¥ Use [R/DRs independently per task
[~ Execute Timer/Counter as Binary
Shared Resources
» Timers
Funcfion ENC will be OFF for the fime setin OFF time and then will be OM for the fime setin OV me.
description
EN oN
aF_| L
OnTime (100 ms)
A —
END L] [
oFe || 1 I R B
OffTime (100 ms)
EMinput Connectthe ENinputfo the Always ON Flag (P_Onb.
condition
Restrictions + |fthe inputvariables are out of range, the ENO Flag will turn OFF and the FB will not be processed.
Input + Setthe O Eime and OFF ime input variables to hetween 20000 and #9399 in BCD (100 ms units). Ifa
vatiahles setting is not within range, ENO is turned OFF.
Application In the following example, bitA will be repeatedly ONfor5s and OFF far 3 s
S Hwaye ON(P_On) _CPUONF_Make ClockPulse_BCD Bit &
| F———————|oin ooy 1 )
Ofire dinit: 100as) _| EN ENO
#50 | AWORD)
OFFtire fimt: 100m ) _| inTime
#30 | (WORD)
Dfffime
Related FBs Use the correct FB for the timer/counter PY update rmode setin the PLC Setup
Binary mode
Make OM Time/OFF Time Clock Pulse in Binary (_CPLU008_MakeClockPulse_BIM)
BCD mode:
hiake OM Time/OFF Time Clock Pulse in BCD {_CPUO07_MakeClockPulse_BCD)
W Variahle Tables
Input Variahles
Narne “ariahle name Datafype | Defaull | Range Descripfion
EM EN BOOL 1 (ON): FB started
0 (OFF): FB not started
QN tirme anTime WORD *0000 10 Specify the ON time (unit: 100 ms).
#9999 For exarnple, #30 means 3 seconds
QFF time OffTime WORD *0000 10 Specify the OFF time {unit: 100 ms).
#9999 For exarnple, #30 means 3 seconds
Output Variables
Namne [ Wariable name [ Datatype [ Range | Description |
ENO | ENO [ BoOL | | Turns OM for the OnTifne and OFF for the OffTime: |
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Explanation of Opening a e B L=y Creating a D Program Check

target Program new project program

1-3. Input program |

Create the following ladder program:-

0 o [Program Matme : MewProgram]
[Section Mame : Sectiont]
Worklnput TimingGeneratar
_CPLOOY _MakeClockPulze_BCD
P_On (BOOL) (BOOL) 1.00
| EM EMC
Alveays OM Flag
C100 DAIORDY
JonTime
i ’ #0 OWORTH
4O Time
[Reference] If created as a straightforward ladder diagram, the program would be as below:-
2 w000 TOOD1
7 N " i
Check O time. .| QN time times Tir Timer
oooo CFF time
Timer nui
#0020 Set walue
TOOOOD
| 1 H
1T -
CIFF tirme timer Tir Timer
[ua]uyl O time t
Timer nui
0o O time
Set value
1.00
& Generate




Opening a
new project

Explanation of

target Program Import FB Library

Creating a
program

Offline Operation

D Program Check

2. Opening a new project and setting the Device Type |

Click the toolbar button [New] in CX-Programmer.

File Miew PLC Tools

4

For b, ress F1

-

Change PLC x|

S |nER| TN [ALE|L (RS

FHNEEE | =0 ST FFEL Ik |||

Device Mame
oo .'.'."...............f.
0,%%

o,
.'.Q... e

Click the left mouse button. ,'..-.-.‘-'°" o

00,%% —Device Type 7
& . [csta/cia Y setnes.. | D)
. = —
Metwark Type o :‘
|7|T00Ibus _;J:' Settings.. |
ITo use Function Blocks, select the following PLCs: | comment - =

CS1G-H, CS1H-H, CJ1G-H, CJ1H-H, CJ1M o =]

o =
IR Heo |

Settings... |

Click the left mouse butt*

Device Type Settings [(S1G/CI1G]

0 ®.° .....Eiﬂ.eal...
AN %00, »

Click the left mouse button .« s.2%""
to select CPU type. ot ®

=

—
=

L T T rrrrrrrrs

Click [OK] to decide
the selected CPU type.

CJ
’rcpu Type—— "

Total Program Area Si

’7 10K [Step] 'I ‘
Expansion Memar
’V None ‘I I™ | Read Only ‘

™ Read Only

File: Memar
None ‘I

Timer / Clock
I | Installed

™| Fead @iy

Make Default |

x|




3. Main Window functions

The main window functionality is explained here.

Title bar —_—
% Untitled - CX-Programmer - [NewPLC1.NewPrograml.Sectionl [Diagram]] |- |1|
' File Edit Yiew Insert PLC Program Tools Window Help _l&l x|

M |// DSH|R[FR|[rme(oc #%% (22 [[428% 21 |RER|erREEEE L u|a |
enus

sxall SEsERERrrw ] —ocoaatlx|[BeEs%as W 2EED |

FE@\@E%[@\%&MM
TOOl bar | = EEN I[Program Mane : MewvProgrami ]

3]

C1[C51G-H] Offline
Symbols

[Section Mame : Sectiont]

Project Tree v

=] % Programs i AR i A 5
¢ ESg NewProgrami (00)

I Table ';//l/l////t/l/l/l////t/; ‘

Section gl sectiont

Functian Blac]

Function Block Definition

[«

5‘_" ame: ress or Value: ormment;
Status bar | I ,|_ 2 e = I : £ |runtqé(0, 0) - 100% [ um
Project Workspace Ladder Window
Name Contents / Function

Title Bar Shows the file name of saved data created in CX-Programmer.

Menus Enables you to select menu items.

Toolbars Enables you to select functions by clicking icons. Select [View] -> [Toolbars], display
toolbars. Dragging toolbars enables you to change the display positions.

Section Enables you to divide a program into several blocks. Each can be created and
displayed separately.

Project Workspace Controls programs and data. Enables you to copy element data by executing Drag and

Project Tree Drop between different projects or from within a project.

Ladder Window A screen for creating and editing a ladder program.

Shows Function Block definition.

Function Block Definition By selecting the icons, you can copy or delete the selected Function Block definition.
-4&Fis shown if the file is a OMRON FB Part file.

- In the case of a User-defined Function Block {tF is shown if Ladder,JEF is shown if ST.

Status Bar Shows information such as a PLC name, online/offline state, location of the active cell.
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Offline Operation

D Program Check

4. Import the OMRON FB Part file |

Select Function Block definition icon from the project tree using the mouse cursor, right click.
Select Insert Function Block, then select a Library file using mouse to navigate.

Click mouse right button
-> |nsert Function Block
-> Library File

—
=

Double click mouse left button.
-> [OmronLib]

-> [Programmable Controller]
-> [CPU]

Select each of the above in series.

—
—

Left Click
‘ CPU007_MakeClockPulse_BCD.cxf

Left Click the [Open] button

E% MNewPraoject

E-E2 NewPLC1[C516-H] Offline

----- Settings

Q Mermary

EI% Pragrams

E@ MewPrograml (00)

50 Symbols
@ Sectionl

LETUAr SN NGNS . ey
I [Section MName : Sect

& cut
Copy
E Paste

Deleke

4 Ladder
45F Structured Text

From File. ..

|7 Allow Docking

2

Select Function Block Library File

x|« = ex E-

Double click mouse left button

Open I
j Cancel
4

Files | type: IFunction Black Library Files(.cxf]

Select the necessary OMRON FB Part
file in the ‘Select Function Block Library’

dialog.

! The default path of the OMRON FB Library is
C:/Program Files/Omron/Lib/FBL.

g B

Select Function Block Library File

Look ir: |@ CPU j L] I‘:’F Ed-
] _CPUODL_TP_ECD.cxf
050,99 @'_meﬂ:‘_‘Fp‘_m? 105002026 % %% % °

_CPUOL0_SendData,cxf
_CPUOL1_RecieveData,cxf
_CPUD12_SendCormmand. cxf
_CPUOL3_PMCR cxf

] _CPUIO03_TON_BCD.cxf
=8 _CPUOD4_TON_BIN.cxf
/s8] _CPUOOS_TOF_BCD.cxf
8] _CPUOOE_TOF_BIN.cxf

i

|

Open I
j Cancel |

File name: |_EIF'UDD?_MakeEIockF'uIse_BCD.c:xf

Files of type: IFunction Block Libray Files(®.cxf]

4

=

Function Block definition ‘_CPU007_MakeClockPuls
=% Programs

El@ MewPrograml (00)

= Symbals

aaa

B Sectionl

B EMD

| =] P =l =1 ] P

Function Block Definition

e BCD' is registered as part of the project file.

ER
- _CPUOO7_MakeClockPulse_BCD
.
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Opening a
new project

Import FB Library

5. Program Creation |

Creating a
program

D Program Check

Confirm cursor position is at the upper left of Ladder Window to start programming.

T Untitled - CX-Programmer - [NewPLC1.NewProgramil.5ectionl [Diagram]]
@Fila Edt View Insert PLC Program Tools “Window Help

=0l x|
=l=1x|

DoE[R(ER(smaocnun|ee||essnin bir|e sl

DEFRE (% 2F E B2 5 |

ME

EI--% MewProject
-8 NewPLC1[C516-H] OFFline

) Symbols

] 10 Table

Settings

- MEmary

-4 Programs

EH@ MewProgram] {00}
i 53 Symbols

----- @ Sectionl

[=1-TF Function Blocks
¥ _CPU007_MakeClockPulse_BCD

[Program Mame : MewProgram1]
[Section Mame : Sectiond]
cecee,,

.

Kl

-

el

Project £

=

Narme: |

Address or Value: Comment:

Far Help, press F1 [

[NewPLC1{Met:0,Node:0) - OFfiine

[ [ [rungo(a, 0/

O ecesererererececsesacanas 1@.»

5-1. Enter a Normally Open Contact |

dropdownbox to select the “P_On” symbol.

-1 |- Mew Contack

=

4
F_On b
b
z
b

[

-

Ay QN Flags

g

e

| T TR

eseeceecceeseesee Press the [C] key on the keyboard to open the [New Contact] dialog. Use the

X
j D§t6i|>>| Eancell

Deleting instructions
« Move the cursor to the instruction

and then press the DEL key or

« Move the cursor to the right cell of

the instruction and press the BS key.

“P_On” is a system defined symbol. Its state is always ON.
0 of the upper digit of an address is omitted when shown.
[.] (period) is displayed between a channel number and a relay number.

Offline Operation



Offline Operation
Explanation of Openlng a Import FB Library Creating a Program Check
target Program new project program

5-2. Entering an Instance |

seeeecceee-- Pregss the [F] key on the keyboard to open the [New Function Block Invocation] dialog.

I I zzzzzzzzzzzzzzzzzzzzzzzz

x|
!Enter text to create an FB FE Instance: Il j K |
instance name. S —
[WorkinputTimingGenerator] FE Definitior: I_I:F'LI nn:-‘_Makemn.:kPmse_Bi:l Cancel
[ Applies a name for the specific
process in the diagram.

SNIll ccece2eee2Shows FB instance (invocation) ‘WorklnputTimingGenerator’.
0

(=

B ((

[Program Matme : MewProgramt]

[Section Mame : Sectiont]

P

F_On

Alvvays O Flag

Ut Ul

5-3. Entering Parameters |

el o e

(BOOL)
ER
Dz s QM Flag

OnTime Move the cursor to the left of input parameter.

n or ENT
—
—

E—
pAaaaAaaRAT

x
Id'IDEI j Dgtai|>>| Eancell

Enter the address.

[d100] |

P_On (BOOL)
EN

1T
Abwarys ON Flag Choose an address for the input

L1100 (ORI parameter ‘OnTime’.
Oonme . HonTime
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ENT

[Generated Pulse]

{

ENT

new project

‘Wiorklnput TimingGeneratar

Alspgys OR Flag
oo

_CPUNCT _MakeClockPulse _BCD
[(=[ele ]
EM

[WDRDY

OnTime HenTime

(BOOL)
ENG

Mew Paramekter

8108

P_Cn

‘Wiorklnput Timing Zenerator

program

_CPU0OT _MakeClockPulze_ BCD

[(=]ele iy
EM

I 1
1T
Alweays OM Flag

000
onTime

MORDY

JonTime

(WORDY &
JOfTime =

EL
(BOOL)
EMO

Jrog

D Program Check

x|
j D§t~3">>| Ean-:ell

Please add the following prefix for
entering constants as parameters:
“#” (Hexadecimal/BCD)

Or

“&” (Decimal)

x|

j D§t8i|>>| Eancell

() New|Edit Comment (1/1) : 1.00

X

——— "+ Genersted Pulze :

-

|1.EIEI IGenerated pulzel :II (1] I Cancel |
WorkinptTimingGenerator
_CPUIZID?_MakeClu:uckPulse_ElCD: ......
P_on (BOOL) (BOOLE 1.00
I EN ENCE
Alaarys OM Flag :
o100 (AORD) ;
onTime JonTime
#10 AORD)
HoffTime
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6. Program Error Check (Compile) |

Before program transfer, check for errors using the program compile.

ntitled - CX-Programmer - [NewPLC1.NewPrograml.Sectionl [Diagram]]

File Edit Yew Insert PLC Program Tools ‘Window Help
_ DEEMRESGR[+BR|2 - #a%D
"&.'Q:'Q.+

eR||asgalLn iR
e e e a3 1R

i o = [ an A 35
==l o [Program Mame : MewProgram1]
E% MewProject o
= MewPLC1[C51G-H] Offline [Section Name : Sectior ]
i) Symbols

9% |ntitled - CX-Programmer - [NewPLC1.NewProgram1.Section1 [Diagram]]

_{oj x|
[ File Edit Wiew Insert PLC Program Tooks Window Help &=l
DR @n|szazaunzr|as8s sl iRt |ERE | w|a L
aaalESEmER Girwiew | —opEEEL k|2 S8 (Lsut (B BEEE |
mE&E |dt B EE
[Program Name : NewProgram1] =
=] % MewProject
=+E2 NewPLCI[C51G-H] Offfine [Section Name : Section!]
~'5) Symbols
97 10 Table Workinput TimingGenerator
Seftings
G Memnary _CPUOOT MakeClockPulss_BCD
B % Programs P_On (BOOL) (BO0L) 100
B @ MewProgrami (00} — | EN ENO G
2 Symbols Always ON Flag
B3 Sectiont o WORD)
& Enp OnTime  -@nTime
=-IF Function Blocks
o _cPUOOT_MakeClockPulse_BCD 0 o)
O Time
1] e I ‘o _'I_I
" Project / 2 W[ Global Mame: [P_on Address or Valus: [CF113 Comment: |Always ON Flag
\N"AHNING Duplicated output - OUT 1.00 at mung 08,1
WARNING: Duplicated output - OUT 1.00 at rung 1 {8, 0)
[Section Mame : END]
Errors and addresses are o000l |l|PLC/Paman Name | NewPLE1/_CPUDDZ_MakeClackPuke_BLD]
i 1 i e e e e
displayed in the Output Window. NewPLCT - 0 emors, 2 warnings

The programs have been checked with the program check option set ta Unit Yer. 2.0,

For Help, press F1 NewPLC 1{Nak:0, Node: 0) - OFfline

— -

[=1+9 F Function Blocks

rung 00, 1) - 100%

o _CPUDN7_MakeClockPulss_BCD ; 000
|
Double-click on displayed errors, : !
and the Ladder Diagram cursor Tul
will move to the corresponding

Project MGG Name: [

error location, displaying the error [ Bection Hame SectonT] p—
i 2w ARNIMG: Duplicated output - OUT 1.00 at rung 0 (6,

itiate) ) red. i RNING: Duphcated outout - OUT 1.00 st wng 1 [,

[Section Name : END]

[PLC/Program Name : NewPLC1/_CPUOD7_MakeClockPulse_BCD]

Comment: |Generated Pulse

NewPLC1 - 0 errors, 2 warnings
The programs have been checked with the program check option set to Unit Ver. 3.0, -
AT =T*:, Compie 4 Find Report j, Transfer

| VS|
For Help, press F1

[NewPLC1{Net:0,Mode:0) - Offine [rumg 1 (6, 03 - 100% 4

« Output Window automatically opens at program check.

Modify the error. I » The cursor moves to an error location by pressing J or F4 key.
« Output Window closes by pressing the ESC key.
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Online Monitorin Online
to transfer 9 Edit

7. Going Online

CX-Programmer provides three methods of connecting, depending on usage.

Normal online. Enables you to go online with a PLC of the device type and method specified when opening a project. I

Auto online. Automatically recognizes the connected PLC and enables you to go online with a PLC with one button.
-> Uploads all data, such as programs, from the PLC.

[& [ [&

Online with Simulator. Enables you to go online with CX-Simulator with one button (CX-Simulator must be installed.)l

Online/debug functions when working online with CX-Simulator are
explained in this guide (Install CX-Simulator separately).

T o 151
/ _lslx|
DEE|h SR s=d|s (AN E (2w [IE/

a A @[S 1 R [ AF 3 4SS NG &, [P

FE 2 @gg_m"ﬁﬂ # s |

=i
| 0
Click A LA - == =l | o ‘h[Prugram Narme : HewProgrami] Z'
Download Options

Click [O K] 0000000000000 %0 % 00006 %6 %0 % %00 % %6 % % % 06 % 0. S BT O MM R0 0 0 0 0 0 0 0 0 0
Include:

R Pegart] Program transfer starts.
Settings
07 0 x4

Program Download to PLC NewPLCT

] mm&lﬁ,gﬁ\@mm o b | 22 & |
BB I

w0 Program index

Download successtul

r~ Symbols, Comments, Program index

Transfer To/From:  |Memary card =

Click [OK] R A X X OO R X R S S SR R

 Transfer files by the task

F Cieer program memory ‘
M| =18 %
IO »|b||»|ﬂ ﬂ‘l = R
! BG 2 Ew|aliEn &8 RER ASE BT e

-

EEECIEL YRR RN R IR  The background color of
The CX-Simulator PEED Ear DU s the Ladder Window
Console box is shown.

changes to gray.

The operating mode of ) a0
the active PLC is shown.

Scan time is displayed
(except during Program Mode).

11|
Poed /T "l Mame: | Adaress or Valve: |
For bk, press F1 e L Cl Cmadator) - Monkor Mode. T5ms [ an[O.N oo LU

Fistort] | 20 & 3 || H162 Swnched pat | il Polier [ T |- YT r—_- T L VT




Online Operation

Online

Online o
Monitoring Edit

to transfer

8. Monitoring - 1

Change the PLC (Simulator)
to Monitor mode. The on/off status of contacts and coils can be monitored.

=1 x|

= tled - CX-Programmer - [[Stopped] - NewPLC1.NewPrograml.Sectionl [Diagram]]
— File Edit Wiew Insett PLC Program Tools Window Help =&l x|
Click ‘o | .a-@ﬂ-.l-aa-Lé.+a.$-xf.¢a.e.+.f.>e.§;~.|-n-:-;-:s-4-@.ﬂ-4}}*J??J@.‘s_a.+.gm.u-.|-a.-.@-;§-4ﬂ.-&-&&-@{ o ? Byl
aoQESkEmERT 4w | —osaglx||[E|em@s e o I e |

WEEEIEETEE T
[l |D n‘i[ngramName'NewPrngram] j

| If your program has a large volume of data,
This command will affect the state of the connected FLC, the SCrO" Speed Of the screen may become
Do you wish to continue 7 S|OW When monitoring_
Click [Yes] To resolve this, click the icon below to cancel
’ monitoring, scroll to the address you want to

monitor, then restart the monitor mode.

-« « toggles PLC monitoring on/off

~=lolx|
=181 %

Blan AR RrEERER|L 2

ol il il

[ File Edit View Insert PLC Program Tools Window Help /
DS |R(@R | me|oc s e (i
a o QS MiE T A w | — oo BNt L x| [[] S
CEARE |6 =F @288 s | The monitored area is

EEN [Pragram Name : NewFrogrami] displayed in a specified A
E--% NewProject @ color I
=B NewPLCA[CS1G-H] StopiProgram Mode [Section Mame © Section1] .
-3 Symbols
§7 10 Table WorkinputTimingGeneratg
Settings
Memory card _CPUOOT _MakeClockPulse_BCD:
B Enorlog P_On (BoOL) (B0OL) 1.00
PLC Clack — EN ENC E
i Mermary Always ON Flag
2% Programs
; (] RO
=58} NewProgram1 (00) Stopped OnTime Ioane’
52 Symbals 0000 Hex L
B3 Sectiont -
3 enn 1ottTime
E-4F Function Blocks
: CPUOD7_MakeClockPut
LRt  The current values of
parameters are shown.

14l | _'ILI
[

' Praject / x4 Mame: Address or Value: | Carnment: |
Far Help, press F1 [NewPLC1(Simulator) - StopjProgram Mode [ [sme [rung 1 (0, 0) - 100%
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9. Monitoring - 2 Change Parameter Current Value

Change the current value of contact/coils or word data in the Ladder Window.

Wiorkinput TimingGenerstor
_CPUDDY _MakeClockPulze BCD
] _On (BOOL) (BOCL) 1.00
; | | z = EMG
;AIW&YS ON Flag é WEsEEEEEEEEEE
‘ — FD)
Move the cursor to the input ®*eeceqpecseccece & rine = H{OnTime
parameter ‘D100’. i 0000Hex :
#10 [WWORD)
JOffTime

Click mouse right button and
select the menu item

[Set/Reset(S)]
->[Setting Value(V)] ‘

Or

Double click mouse left button. Change the current value of Input

parameter.
Click [Set] |

Please add the following prefix for
entering constants as parameters:

Address: |D1DD

Or

j Cancel

Diata type: IUINT

Walue: IﬂDD2D

H0 to HFFFF [1CH]

ENT

“#” (Hexadecimal/BCD)
Or
“&” (Decimal)

{1

=

Wiotkinput TimingGenerator

_CPUOOY _MakeClockPulse_BCD

P_n (B0l (BOCL) 1.00
|} EM EMC {_
Alwearys OB Flag
G
7 00 AQMORLY
% OnTime AonTime
F

I
R

-

PIDRD)
JOFiTime




Online
to transfer

Move the cursor to the rung

requiring modification. e e e,

You can also select multiple
rungs by using the Drag & Drop
facility with the mouse.

]

Select [Program] ->[Online Edit]
-> [Begin]

Shortcut: [Ctrl]+[E]

—

Move the cursor to a instruction
you want to modify. Double
click the left mouse button.

UG

Select [Program] ->[Online Edit]
->[Send Change]

Shortcut: [Ctri]+{Shift]+[E]

10. Online Editing

=

o o | [} IProgram Name : NewProgram1]
[Section Mame : Sectiont]
CPUOY _MakeClockPulse_BCD
0005 %% % %% % % %,
PO BOOL) (BOCL o 3
5% % % % %5 % % % % %I %5 %% 6% % % % % % % % % % % % %' "
Alweays OM Flag .: o
D 0%
o100 RD) r o
onTime nTime
0020 Hex Double click
#0 RO
fiTime
1

-

Edit the address to the required bit number (4.11 in the example)

P_On
Alwvayz OM Flag
100 090909.9.8.9.9.9.8.5.5 0%
onTime
0020 Hex
#10

End
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Explanation of Change of
D Copy of FB part D FB Definition

1. Explanation of target program

This chapter describes how to customize the OMRON FB Library using the OMRON FB Part file ‘Make ON
Time/OFF Time Clock Pulse in BCD'.

1-1. Changing File Specifications

The OMRON FB Part file ‘Make ON Time/OFF Time Clock Pulse in BCD’ is designed to repeatedly turn off
the ENO for the specified OffTime (unit: 100 msec) and on for the specified OnTime (unit: 100 msec). In this
example, the OMRON FB Part file will be changed to output an invert signal by adding the output parameter
‘INV_ENO'.

EN ON

oFf_| L

OnTime(*100ms)

<

ENO ON
OFE

OffTime{*100ms)

INV_ENO ON
OFF

1L
1L

1-2. Changing the contents of the OMRON FB Part file

To satisfy the requirement described above, the following changes must be made to OMRON FB Part file
‘Make ON Time/OFF Time Clock Pulse in BCD’

1. Add an output parameter ‘INV_ENO'.

2. Add ladder program to output the ENO for inverting the signal.

Caution
OMRON cannot guarantee the operation of a customized OMRON FB parts. Please be sure to check the process of
your FB part sufficiently before customization and confirm the operation of each FB parts thoroughly after that.
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target Program

Select the OMRON FB Part icon
¥ then right click the mouse. s,
-> Copy

—
—

Select Function Block Definition
icon ﬂf and right click the mouse.
-> Paste

The OMRON FB Part file is pasted.

Select pasted Function Block
icon tF and click mouse right
button.

-> Rename
[MakeClockPulse_BCD_INV]

—

Select pasted Function Block icon
and right click the mouse button.
-> Property

Or

ALT ENT

Change of

FB Definition

Copy of FB part D

2. Copy the OMRON FB Part file

Import the ‘Make ON Time/OFF Time Clock Pulse in BCD’ Function Block Part file as explained
in Chapter 1 (FB definition name: _CPU007_MakeClockPulse_BCD)

E& MewProject

=D MewPLC1[C516G-H] Offline
-3 Symbols

ERE)

T 10 Table
Settings

fiﬁi‘ Memory

[—]% Programs

Eﬁ MewPragraml (00}
w20 Symbals

aaa

@ Sectionl

-3 EnD

=-TF Function Blocks

'-'-'-’-'-'-'o'-'-‘é--i _CPUDDY_MakeClockPulse_BCD
—

_% MewProject

-0 = MewPLC1[C51G-H] Offfine
----- =4 symbols

T 10 Table

Settings

G;;?f Mernary

I:—]% Programs

B ‘@ MewPrograml (00}
-4 Symbols

FEE)

@ Seckionl
@ END
3} Function Blocks
_CPUNO7_MakeClockPulse _BCD
,%,%,%%:%:%%% %% J0F Copy_(CPUD07_MakeClackPulse_BCD
L]

e .
’.

Change the FB definition name.

El % Programs
B @ MewPrograrml (000
L5 Symbols

EEE)

@ Sectionl

: - END

El 3]5 Function Blocks

- CPUDD? _MakeClockPulse BCD
eseio, JE MakeClockPulse_BCD_INY] |

Note:

The user can’t create Function Block Definitions
With name starting *_’ (underscore).

Please use names not starting with “_’

Enable editini of the internal FB Program code.
Function Block Properties |

ﬂ General ICommemtsI
IMakECIockPulseﬁECDleV

: @ END
= 3]5 7T T
- ¥ GPUD0T?_MakeClock Pulze_B

'""""" =My Mok eClock Pulze BCD TN

MHame:

Revigion:

Tick the check box using the left mouse click. I
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3. Add a variable to the Function Block

Open the Function Block Ladder Editor.

[ Fle Edt View Insert PLC Program IDUIS Window Help

Variable Table

=13l x|
=18 x|

EH kSR ‘BR| 22 A%

A -3

I \&u&;ﬁm,m?@\@mm. | b o2 = |

ao@FlEEEERREww | — oo 8 5L b5 &% 4 % 4 4 1

BEED | (nERBE

EER S s Type il Vale | Rctal®. | Commen >,
A A pER BOOL CFO03 Error flag 2
Opens the Function Trp_pata WORD Pultle ar=a of use for nternal,.. %
. T TIMER. OFF ki i i '
Block Ladder Editor. T:&E TIMER. Ot measement tirer ::
Ok_Bit BOOL FALSE Area check OK flag -~
oo On_Bit BOOL FALSE Eit Fr oukput :.
ol T | mputs Cutputs Externals "
® S Symbol [T S0 Vel ShEch I
g o IR :
- EnD -: —— BIN(DZ3) || BCD To Binary :-
Select the Function Block icon ItF e RPT|  (— Grifime | | Sourcs word =
' akeClockPulse_E .
using the mouse cursor and double e.e. keclockulss_BCD_INY o Onitime =
i " Timp_Data | | Resutt word &
click the left mouse button. o .
" Muttiple are... -
:- F_ER Ok_Bit "]
. "
:: Errar f'l_ag Ares chack OK ::
:: Ok_?n | ::
s arem check OF BINDZ3) || BCD T Binary o
b OffTime Source word -
| "
:' OFF time "}
.: Tmp_Data || Result ward :-
n .
o hautivle area b
:- P_ER Ole_Bit -
. "
b Error flag Ares chack OK -
wl! Circuit execution ]
:. 10 Oki?it Tilr%h .:
o lirea check OF... P time measur... . H Timer -
L s Tim_= Timer number -:
"
The original OMRON FB Part file is also able to display ‘;‘ e e e =k
. . .
its ladder program, but cannot be edited. T ddress o Value: | ¥, Comment: [BOOL; Cartrols execdtion af the Fanctizn Hock.
Ty -W‘i'-'-'-'-'-'-'-'-E'-'-'-ﬁ'-'-'-'k'mil%'-'h'-'-'-'-'-'-'-'-{ 'N_

Variable table

=

Ladder Editor

ame | Data Tvpe | AT | Initial Yalue | Retai... | Camment
EMO BOOL FaLSE Indicates successful execution ...
Select Output tab in Variable
Table using the mouse cursor — e.ele.c.o. Erare. Externals
And click the left mouse button.
tj Enter a new variable name I
Click the left mouse button and
select Insert Variable(l). New Yariable
Data Type: Select BOOL for bit data. I
@ Uszage: j Ldvanced, . |
Ej InifialValue:  [FALSE *] I Betsin
Comment:
Inverting output of EMO| ;I
=
(C:);r:;l(r;rtn e el Mame | Daka Twpe | AT | Initial Yalue | Retai. .. | Comment |
: ENO BOOL FALSE

Indicates successful execution ...
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4. Changing the Function Block Ladder

Add the required ladder diagram on Function Block Ladder edit field.
Move the cursor to the left column of the next rung.

Mame | Data Tvpe | AT | Initial Value | Retai... | ommenkt |
P_0_0Zs BCOL 0.0z second clock pulse bit
P _0_1s BC0L 0.1 second clock pulse bit
P 0 2s BOOL 0.2 second clock pulse bit
P 1min BOOL 1 minute clock pulse bitk
Internals | Inpuks | Qutputs Externals
1 Execute rung
10 Ok_Bit Tim_b
| | H
I I i
Fange Check O DM time calcula... T Timer
Tim_a Timer nur
COFF time cal...
CffTime Set value
Off fime #00..
Tim_a
1] H
I .
OFF time calcul... ™ Timer
Tim_k Timer nur
R time calc...
CnTime Set value
O tirme: #00....
on_Bit
h
Cutput Bit
2 Output results ta ENG
13 Ok_Bit On_Bit ENG
L —C
‘»‘E;;ﬁﬁﬁﬂ{cf, iyl :_Output Bit Indicates succe..,
3 l: : -
" :
s *
= S
,,,,,,,,,,,,,,,,,,,, ]
"'-'-'-'-'-'-'-'-'-'-'-'-‘-'
4-1. Entering a Contact |
-1/|- Mew Closed Contack X|
Ej [End ~| Detail>> Cancel
ENO ’
g _Jprea check ok, Bt for st
EMC Z z
bt i
2 s
ENT 21— : ;
ndicstes succe. s -
RPN
—J ]
n -{ J- Mew Coil x|
[INv_ENG] | Detail »> Cancel
INV_ENO
Hit tor outpLt Andicates sUCce...
B
)
Inverting output...

ENT



5. Supplemental Information |

5-1. How to delete unused Function Block definitions |

When you delete unused Function Block definitions, it is not enough just to delete the Function Block invocations (instructions).
This is because the Function Block instance definitions are registered in the global symbol table.

At this situation, when the compile (program check) is done, then the unused function block instances will be shown on the
output window. You can identify the unused function block instance definitions and delete them easily.

The Function Block definitions and Function Block instances are a part of user program in the CPU unit even if they are not
called, so it is recommended to delete unused Function Block definitions and instances before transferring the program to

the CPU unit.

Execute Compile key

~=

Result of Compilation

2=l | Name Data Type | Address [ Yalus | Rack Location | Usage | Comment
=-58 NewProject I A BOCL CFO07 work | Less Than (LT) Flag
=P _Max_Cycle_Time LDINT h262 work | Maximum Cycle Time
C PN BOOL CFO0S wiork | Megative (M) Flag
* P_MNE BOOL CFO01 wiork Mot Equals (ME) Flag
* P_OF BOOL CFO09 work  Overflow {OF) Flag
E% Programs : E_gff Egg:: Eiii; mnrk Always OFF Flag
¢ =55 NewProgram! (00} n il Confirm Symbol Delete X|
* P_Output_CFf_Bit BOCL AS00.15 ot
* P_Step BOCL AZ00.12 ot
H o Wior
: i D — Are vou sure you want to delete symbol aaaa?
-4 Function Blocks
- JiF FunctionBlockl =
', Froject /
1| p—— PLL: NewPLLCT (PLC Model 05 16-H CPUAZ |
i Compiling,

AN G Hnused Function Block Instance, This can

[PLC/Pragram Mame : NewPLC1/MNewPragram1]

[Seation Name: Seatioi] Click mouse left button
[Section Name : END]
[PLC/Program Mame : NewPLC1 FunctionBlock) ‘

MewPLCT - 0 errors, 1 warning.
The programs have been checked with the program check option set ta Unit Wer 3.0

Function Block definition will be deleted.

5-2. Memory allocation for Function Blocks |

It is necessary to allocate required memory for each function block instances to execute Function Blocks.
CX-Programmer allocates the memory automatically based on the following setting dialog information.

(PLC

menu -> Function Block Memory -> Function Block Memory Allocation)

There are 4 types of areas, ‘Not retain’, ‘Retain’, ‘Timers’, and ‘Counters’. Please change the settings if requires.

- Notice when changing the settings

If you change the ‘Not retain’ or ‘Retain’ area, please consider the allocated memory areas for the special 10 unit
and CPU SIO unit.

- Special memory area for the Function Blocks

CS1/CJ1-H/CJ1M CPUs (unit version: 3.0 or higher) have a special memory area which is extended hold (H) relay
area.

The address of the area is from H512 to H1535. CX-Programmer sets the area as a default.

Please note that the area cannot be used for the operands of ladder instructions.

Function Block Memory Allocation [NewPLC1] |

FE Instance Area | Start Address | End &ddress | Size Ok
Mon Fetain 896

Retain H1408 H1535 128 Cancel
Tirmers Tao7z2 T4035 1024 Edit
Counters Caoyz 4095 1024

Default

Advanced...

Ell




Chapter 4

How to use
the ST (Structured Text)l




Explanation of Create new Entering Creating Creating Ladder
target Program FB Definition Symbols ST Program Program and check

. What is the ST Language? |

The ST (Structured Text) language is a
high-level language code for industrial
controls (mainly PLCs) defined by the IEC
61131-3 standard.
It has many control statements, including
IF-THEN-ELSE-END_IF, FOR / WHILE
loop, and many mathematical functions
such as SIN / LOG. it is suitable for
mathematical processing.
The ST language supported by CX-
Programmer is in conformance with IEC
61131-3 standard.
The arithmetic functions in CX-
Programmer Ver.5.0 are as follows:
sine (SIN), cosine (COS), tangent
(TAN), arc-sine (ASIN), arc-
cosine (ACOS), arc-tangent
(ATAN), square root (SQRT),
absolute value (ABS), logarithm
(LOG), natural-logarithm (LN),
natural-exponential (EXP),
exponentiation (EXPT)

Reference: The IEC 61131 standard is an

|(* Initial Settings *)
HMT[] = 2;
RMT[2]= 7

N=2

Ok GROTE +
GRGTMP = 16#FFFF;
FORI=1T2JNDO
CGROTMP = GRGTMP HOR XMTIL
FOR J:=1TO 8 DO
CT = GRCTMP AND 1;
IF CRCTMP <0 THEN
GH=1
CRCTMP = GRCTMP AND 1647FFF, (x CRCTMP & 0:7FFF +)
ELSE
CH=10
EMDIF:
UINT_GROTMP = WORD_TO_UINTUGRCTMPY £ 2,
CRCTMP := LINT_TO MORD(UINT GRCTMPY,
IFCH=1THEM
GRGTMP = GROTMP OR 16#4000;
EMDIF;
IFCT=1THEN
GRGTMP = GRCTMP XDR 164A001; t GRCTMP XOR O:xADDT )
EMDIF:
EWD_FOR;
END_FOR;

(¢ GRGTMP OR 04000 #)

IF GROTMP < 0 THEN

GL=1

GROTMP = CRGTMP AND T647FFF; o GROTMP & 0x7FFF %)
ELSE

CL=0
EMNDIF:

i GROCTMP & OxFF *
( GRGTMP & 0xFFO0 #)
UINT GRGTMP = WORD_TQ_UINT(GRCTMPY / 286
G 2= UINT TOWORDIUINT GRGTMPY,

G_1:= CRGTMP AND 164FF;
GRGTMP = GROTMP AND 16#7F00;

international standard for programming Programmable Logic

Controllers (PLC), defined by the International Electro-technical Commission (IEC).

The standard consists of 7 parts, with part

3 defining the programming of PLCs.

2. Explanation of the target program

This example describes how to create an ST program in a Function Block to calculate the average value of a

measured thickness.

ThicknessAverage
AverageCalc_3value
(BOoL) BooL) The data type should be set to REAL to store the data.
| I REAL type allows values with 32 bits of length, see range below:-
(REAL) (REAL) -3.402823x10%* ~ -1.175494x10**, 0,
1* SCOre |- +1.175494x10* ~ +3.402823x10%*
(REAL)
¥
[REAL)
4z

Offline Operation

FB definition name AverageCalc_3Value

X(REAL type), Y(REAL type), Z(REAL type)
SCOI'E(REAL type)

ST Program definiton SCOIE := (X +Yy +Z)/ 3.0;

Input symbols

Output symbol

“ . n

Enter “; ” (semicolon) to
complete the code.

Substitute a value to a symbol is expressed by “ :=".




Offline Operation

Explanation of Create new Entering Creating Creating Ladder

target Program FB Definition Symbols ST Program Program and check

3. Create a Function Block using ST |

598 Programs B ssssssrsssssssssises ;

Create a Function Block using % 343 Newhrograms. (00}

Structured Text.

Select the Function Block icon I F et et ol d i Ladder
using a mouse cursor, and click the & cut £

right mouse button. Copy Erom File. ..
-> Insert Function Block(l) 2 Pacte

->Structured Text(S) Delete

’T Allow Docking
Hide

Float In Main Windaw

Properties

E--% MewProject I

=-EB MewPLC1[CS16-H] OFfline

—
—

A New Function Block 800000020246 % % %0 % %0 %0 %0 %0 %6 %6 %6 % % % %0 %0 s %o %s %e %e e %

definition is created.

I:j Change the Function Block definition name
E% Programs
E@ MewProgrami (00}
EJ Symbals Note:
@ Sectionl The user can’t create Function Block Definitions
LB END with names starting *_’ (underscore).

S:fl;ci:tti ;E(aiclzin%nuzlggk E| . ction Blacks Please use names not starting with *_".
the mouse cursor and right click e verageCale_dvalue

the mouse button. i
Select Paste. e.c00%%%  Variable Table

o [T Skruchured Text]] SrIES
-> Rename [ ek g o pomt AL Bogen Dok trdow e SIETES
Enter D@ @8R (rd|oc Ak E|ew||as@n|s 0 = 2s e wm
s XA TS EER | Tgh i | — o e &l b |||3] S8 i BEEE | DRERE
[AverageCalc_3value] |5 %a X Ldk | i _____‘_E________.
e e L
[ ] id L[ ]
Open Function Block ST Editor I . . E
i
] e - | :
. e Ll . .
Select Function Block definition . +enoni>%=4 ST Edit Field
| o %
Icon I5F by mouse cursorand . Lo :
double click the left mouse button. H oo .
o
: :
: .
: ® :
i .
. H
b1 .
. H
b1 .
b1 H
b1 .
b1 H
i .
. H
i .
. H
i .
. H
.
Foe ek, pras FL I b eded0) - i [ (T [ [



Explanation of
target Program

Create new
FB Definition

Creating Ladder

Creating
Program and check

Entering
ST Program

Symbols

Select the Input tab using the
mouse cursor.

—

Select Insert from the
Pop-up menu.

=

Enter data for the following.
Name
Data type
Comment

©0%%% % %6 %% % % % 0 % % % 35 % % h i il

4. Entering Variables in to Function Blocks |

Select Variable Table.
ame | Data Type | AT | Initial Value | Retai,.. | Comment |
EM BOOL FALSE Controls execution of the Func...

Outputs Externals

Inputs

Enter a variable name I

Select REAL |

Enter and applicable
comment

|

’ Enter input symbol x, output symbols y,z by repeating the process above. I

Mame | Daka Type | AT | Initial Yalue | Retai... | Comment |
EM BOCL FALSE Contrals execution of the Func, ., )
x REAL 0.0 Input value 1 Input Variables I
y REAL 0.0 Inpuk walue 2
2 JREAL | [00 | Input valuz 3
Iame | Data Type | AT | Initial Yalue | Retai. .., | Comment | X
ENO BOOL FALSE Indicates successful execution ... OUtPUt Variables I
Reference: The copy and paste operation is available in FB Header. I

Reference: The order of the variables in the FB table becomes the order of parameters on FB

instance (invocation) in the normal ladder view.
To change the order, it is possible to drag & drop variables within the table.

ThicknessAverage

Averagecalc_Jvalue

y
2 REAL

W= | Daka Type | i & ERe| - fame | Daka Ty
EM B FEAL REAL Bl
% REAL —p & scors|. | B

REAL
Output Variables

\ (REAL)
Jy

(RE&L)
4z

FB instance (invocation)

Input Variables




Explanation of Create new Entering Creating Creating Ladder
target Program FB Definition Symbols ST Program Program and check

5. Entry of ST program |

Select the ST Editor text field in the Function Block ST Editor window.
= Untitled - LX-Frogrammer - [NesPLLLAverageLalc Ivalue [F0 Structured Test]]

=181 ]
[ e B8 fow Dmet PO Popem Tmk Wrdow el

=leixl
DEE (R ER|[ s he(oc (ati%( 2w ||ar@8|sn|hiiesZRDR]) w|as |
axa[FRERERE e — o s EE L k3O m|% R | BEEE R R
Sl [DataType [AT [ i Vaiue | Retai... | Comment |
5 Jg Howhraject ] BOOL FALSE Contrels &xeoution of the Tunc...
;:_nximl.lltblhiﬂm ¥ REAL oo "’ﬂtuﬂf.l
23 Sy ¥ REAL 0.0 Trpud, vahos 2
¥ 10 o F3 RLAL 1] Irgak vahoe 3
(5] settngs
G Messury e —
& B Prograns internals Inputs Ououts | Exterels
-yl Newhrogram (00} T
2 Sysaboks
IF Snctionl
F oo
= Fursction Bocks.
F Averngecake ok
I Feiec/
Fér Help, press 1L [HEWPLE1 0, Node:1) - Offine

‘ Enter text into the field: “score := (x +y +z)/3.0;”.

soore =0+ v + 20 5 30

When the input expression is a real type
calculation, please enter the constant

value with decimal point and zero for
single decimal places, e.g. ‘3.0’

Reference: User may type Comments in the ST program.
Enter ‘(*’ and *)’ both ends of comment strings, see below.
This is useful for recording change history, process expressions, etc.

E* Createdd by Suzuki 5622004 *:I
SCOre =|x+y+I RiN



Explanation of Create new Entering Creating Creating Ladder
target Program FB Definition Symbols ST Program Program and check

6. Entering the FB to the Ladder Program and error checking

Enter the following FB into the ladder program.
Instance name: ThicknessAvarage
Input parameters: DO, D2, D4

Output parameter: D6 It is able to jump the referred function

ThicknessAverage block definition by entering [Shift]+[F]
SwerageCale_3value key when the cursor is in the function
block instance.
0.00 (BO0L) (BOOL)
I | EN EMC |
oo (REAL) (REAL) D&
X SCOre |-
. (REAL) Refer page 2-7 for entering FB instances.
Jv Entering ST FB instances is the same
as entering FB Ladder instances.
D4 (REAL)
-~z

=

Perform a programs check before transferring the program.

™= untitled - LX-Programmver - [NewPLL1 NewPrograml Section] [Magram]

=15] =]
[ Ee B Wew fmet PLS Propan Twk Midw Hel =lElx]
|DEE |k SRt (o A%E(RR|[as88 20 |RER el ZRE R0 uw |
e aa|FEEmERbrwirw | — ootk [2on(vwsy B BREE | |TEFEE
zin [@ " -
9 NewPraject o :
= B M L1 1G] Offine [Eection Marme . Seclion|]
123 Sy
¥ 10 Table Thicknestaversge
[ settngs
2 Mesry Aversplak vaue
S Programs | .
- Mewkrogram (00} ,_1'm|,7 i )
2 Syboks
IF Snctionl { .
$LM} (L] gﬂ.ALI (Im (L)
=0 Furrction Bocks.
$F Avnragecak _vake 2 reay
u
n4 (REAL)
H
1 3
L
K| 1 v
I\ Pt f = ] Hame: | aidress or Ve | Commers: [
= PLE: HewPLC1' [PLE Moded U5 10-H CPU4AT | |
2 Congairg..
[PLC/Panguam Hame - NewPLC1 MewdFrogram|
[ection Mame ; Sectenl ]
3 LEND]
NewProgeam! - 0 enon, O wamings.
Tk chech opbon et bo Und Ve 3.0,
| (TSRO, Fompie Pl Fepent  Trncfes | el ] ¥
Fér Help, press 1L [NEWPLE1 0, Node:1) - Offine rung 100, 0} - 100% T

Refer page 2-9 for program checking.
The functionality is the same as for Function Block Ladder instances.

It is possible to change or add variables in the Function Block after inputting FB instance
into the ladder editor. If modified, the Ladder editor changes the color of the left bus-bar
of the rung containing the changed Function Block.

When this occurs, please select the instance in the Ladder Editor using the mouse
cursor, and select Update Function Block Instance (U) from the pop-up menu.




Transfer Program Monitoring

7. Program Transfer

Go online to the PLC W|th CX-Simulator and transfer the program.

= st - €3
FWPMMWWW

=l x|

oFd @ SR c e 2 AUE TR ALES L RAR ASEETER w9
‘*D\Q\ B WP LR —ogt.uel.u [REeE %% HBEER |[CRBERE
la [ o ———r =
=} Mot
& (B enRCI{CS15-4] SopiProgram Mode [Eectin Harme | Soctint]
3 b
1oTathe
sotigs
f———
ooy oy
:cnan. —_— fer
.‘a - — ! -
%mwruxw Iﬂ:]
e . R
L) y
0 fureron ks =000
B st sk -
=5 000000

14| ) _'ﬁl

Pepe T _lﬂ_ Harg: | m«um«w Cammant:
Refer to page 2-10 for steps to go online and

Fox Pk, e Pl T MeePLC L Smdtor | - RogfProgy am Mode T B el
transfer the program.
Change the PLC

Simulator) to Monitor
(Simu ) ! The on/off status of contacts and coils can be monitored.

mode.
2% Untitled - CX-Programmer - [[Stopped] - NewPLC1.NewPrograml.Sectionl [Diagram]] == x|
File Edit Wew Insert PLC Program Tooks Window Help =& x|
Click oo, o o AR o P B ARG S o R 0. 00 R 8, 10.0. RN, o e i P M otn o oo B tin g e B L w S|
a o @[Sz s o b nirw | —ooEEEL x| [S]Sm me it Gl ===l

EF| |U o | i [Program Mame : MewPrograml] N

I I oae—

@ CX-Programmer ¥5.0 ﬂ

This command will affect the state of the connected PLC.
Do you wish to continue ¥

Click [Yes]

-umue-: Cx-Programmer - [[Running] - NewPLC 1 NewProgram] Section] [Disgram]] alolx
[pe ot wew (ost FC Gogen Dok Window bep =]
josa®ER | he o AL 1R [ALES 41 RAR ALSE BTER LW B
Jooafif@EEmcraww ) —cpagEl k| [&(S@|9%% 2 WRrEr | oRRAS
clni [0 =
1 — = 1
B ;?m;f:mu_m [ Mo - Saction|
10 Tabde
Ij et card
Eror g
PLC Clocke.
o Moy
IR Pl -
P g ewrogrant (0] Rurnieg
= symbok ~0.0000000
) sectont
G
I Furetion ok
B doenogek_vskon

Confirm that the PLC is
Monitor mode.

T et

g

e
I Lims SHC g 10, 8 - 106%



Transfer Program

Display the Watch Window.

Open the Edit dialog.

Click Browse... button using
the mouse left button.

—J

Click the 3 button using the
left mouse button, then select the
following:

[Symbols of type]

[Name or address]

Click [OK] button using the left
mouse button. °

....I.I.C.......C...O.......0.......I.I.......I....

P s

Online Operation

D

Monitors the present value of parameters in the FB instance using the Watch Window.

8. Monitoring the Function Block execution

4] | T
e e Adkdress or Vo | Comment:
FElsage Wahae | Vakue{B..| Comment | 3
|| L E
T R e e T T T
x|
BLL: JHewRLET =

Mame or address:

Data Type / Format: | BOOL (Or/Of Contact)

v | w— | Select REAL(32bit floating point)
BOOL -
CHAMMEL
DINT
DWORD
INT
Find Symbol {Read only} - Any x| LINT

Loak in: INewF’LC1

Symbals of tppe:

Mame or addregs: || Edit Syl

= Swmbol Information

=

{NewPLC

ULINT BCD x

Select ThicknessAvarage.x

Look in: Thickrnessdverage. score

L=
ElcEnesﬁverage.y

Thicknessdverage.z

Symbolz of fwpe: I REAL

Lef Led Lo

Edit £

JHewPLEY

When monitoring internal variables at debug
phase, always use the Watch Window.

Mame or address IThicknessAverage 0

Browse... I

Data Type / Format:  |REAL [Floating Point.Double length] [~ |

It is not possible to monitor inside a Function
Block Definition.

U e |

HULTESS UL VUt | LU |

Lelx

PLC Mamne:
NewPLC1

MName ‘ Address ‘ Data Type [ Format

‘ Value(Binary) ‘ Comment ‘
Thicknessaverage.x  H513

+0,0000000 Float  +0.0000000 Float  Input value 1

| FEB Usage: ‘ Value
REAL {Floating Paint,Double length)  Input

M-\ sheet] A sheetZ A sheetd /




Reference: Example of an ST program using IF-THEN-ELSE-END |IF

The following ST program checks the average value calculated by the example of page 4-7 against a range (upper
limit or lower limit).

FB Definition: OutputOfDecisionResult
Input symbols: score(REAL type), setover(REAL type), setunder(REAL type)
Output symbols: OK (BOOL type), overNG(BOOL type), underNG(BOOL type)

ST program:

score > setover (* If score > setover, *)

underNG := ; (* Turn off underNG *)

OK := ; (* Turn off OK )

overNG := ; (* Turn on overNG *)

score < setunder (* if score =< setover and score < setunder then *)

overNG := ; (* Turn on overNG *)

OK := ; (* Turn off OK )

underNG := ; (* Turn on underNG *)

(* if setover > score > setunder then*)

underNG := ; (* Turn off underNG *)

overNG := ; (* Turn off overNG *)

OK := ; (* Turn off OK *)

; (* end of IF section*)

Example of an FB instance (the instance name is ‘ThicknessDecision’)

. Decide the average, thick, proper, ar thin
ThicknessDecision
OutputofDecisionRezult
200,00 (BOCL) (B0l
| } ER EMO |
Average calc..
Average [REAL) (Bl 20.00
zcore overMG L Thick decision
ThickDecizio...  |(REAL) [(=lelel ] 20002
Jzetover underMG L Thin decision
ThinDecision...  |(REAL) (Bl 20001
{zetunder OK b Proper decisi...




Useful Functions

It is possible to automatically display a list of symbol names or IO comments when entering the operands of
instructions.

When entering the operand for contact or output (or special instructions), enter a string, and the dropdown list is
automatically updated to display in symbol names or IO Comments using the defined string. Selecting the item

from the list defines the operand information..
This is an efficient way of entering registered symbol information into the ladder.

Example: Enter text “Temperature” to the edit field in the operand dialog.

i
emperatune j Dgtail>>| Cancel

CIick;I or push [F4] key; all symbols / address having IO comment containing the text

‘temperature are listed. See below:-

x|
: | Detaiss|[ ok | cancel |

alarm01, "W0.00, Temperature erar of the work suface [owver B0 degrees C]
alarmlz, “Wi0.01, Temperature error of the heating plate [over 150 degrees C]
termp_alarm01, w1.00, Temperature error of top of the equipment & [over 200 d
ternp_alarmlz, "1.01, Temperature eror of battarn of the equipment A [over 700

For instance, select ‘temp_alarm01, W1.00, Temperature error of upper case of MachineA’, from
the list. The operand is set to be using symbol ‘alarm01°’.

x
nils j Dgtail>>| Cancel







Certain Terms and Conditions of Sale

Offer; Acceptance. These terms and conditions (these "Terms") are deemed
part of all catalogs, manuals or other documents, whether electronic or in writ-
ing, relating to the sale of goods or services (collectlvely the "Goods") by
Omron Electronics LLC and its subsidiary companies ("Seller"). Seller hereby
objects to any terms or conditions proposed in Buyer's purchase order or other
documents which are inconsistent with, or in addition to, these Terms. Please
contact your Omron representative to confirm any additional terms for sales
from your Omron company.

Prices. All prices stated are current, subject to change without notice by
Seller. Buyer agrees to pay the price in effect at time of shipment.

Discounts. Cash discounts, if any, will apply only on the net amount of
invoices sent to Buyer after deducting transportation charges, taxes and
duties, and will be allowed only if (i) the invoice is paid according to Seller's
payment terms and (ii) Buyer has no past due amounts owing to Seller.
Orders. Seller will accept no order less than $200 net billing.

Governmental Approvals. Buyer shall be responsible for, and shall bear all
costs involved in, obtaining any government approvals required for the impor-
tation or sale of the Goods.

Taxes. All taxes, duties and other governmental charges (other than general
real property and income taxes), including any interest or penalties thereon,
imposed directly or indirectly on Seller or required to be collected directly or
indirectly by Seller for the manufacture, production, sale, delivery, importation,
consumption or use of the Goods sold hereunder (including customs duties
and sales, excise, use, turnover and license taxes) shall be charged to and
remitted by Buyer to Seller.

Financial. If the financial position of Buyer at any time becomes unsatisfactory
to Seller, Seller reserves the right to stop shipments or require satisfactory
security or payment in advance. If Buyer fails to make payment or otherwise
comply with these Terms or any related agreement, Seller may (without liability
and in addition to other remedies) cancel any unshipped portion of Goods sold
hereunder and stop any Goods in transit until Buyer pays all amounts, includ-
ing amounts payable hereunder, whether or not then due, which are owing to it
by Buyer. Buyer shall in any event remain liable for all unpaid accounts.
Cancellation; Etc. Orders are not subject to rescheduling or cancellation
unless Buyer indemnifies Seller fully against all costs or expenses arising in
connection therewith.

Force Majeure. Seller shall not be liable for any delay or failure in delivery
resulting from causes beyond its control, including earthquakes, fires, floods,
strikes or other labor disputes, shortage of labor or materials, accidents to
machinery, acts of sabotage, riots, delay in or lack of transportation or the
requirements of any government authority.

. Shlpgmg Delivery. Unless otherwise expressly agreed in writing by Seller:

a. Shipments shall be by a carrier selected by Seller;

b. Such carrier shall act as the agent of Buyer and dellvery to such carrier
shall constitute delivery to Buyer;

c. All sales and shipments of Goods shall be FOB shipping point (unless oth-
erwise stated in writing by Seller), at which point title to and all risk of loss of
the Goods shall pass from Seller to Buyer, provided that Seller shall retain a
security interest in the Goods until the full purchase price is paid by Buyer;

d. Delivery and shipping dates are estimates only.

e. Seller will package Goods as it deems proper for protection against normal
handling and extra charges apply to special conditions.

. Claims. Any claim by Buyer against Seller for shortage or damage to the

Goods occurring before delivery to the carrier must be presented in writing to
Seller within 30 days of receipt of shipment and include the original transporta-
tion bill signed by the carrier noting that the carrier received the Goods from
Seller in the condition claimed.

12.

13.

14.

15.

16.

Warranties. (a) Exclusive Warranty. Seller's exclusive warranty is that the
Goods will be free from defects in materials and workmanship for a period of
twelve months from the date of sale by Seller (or such other period expressed
in writing by Seller). Seller disclaims all other warranties, express or implied.
(b) Limitations. SELLER MAKES NO WARRANTY OR REPRESENTATION,
EXPRESS OR IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABIL-
ITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE GOODS.
BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
GOODS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. Seller further disclaims all warranties and responsibility of
any type for claims or expenses based on infringement by the Goods or other-
wise of any intellectual property right. (c) Buyer Remedy. Seller's sole obliga-
tion hereunder shall be to replace (in the form originally shipped with Buyer
responsible for labor charges for removal or replacement thereof) the non-
complying Good or, at Seller's election, to repay or credit Buyer an amount
equal to the purchase price of the Good; provided that in no event shall Seller
be responsible for warranty, repair, indemnity or any other claims or expenses
regarding the Goods unless Seller's analysis confirms that the Goods were
properly handled, stored, installed and maintained and not subject to contami-
nation, abuse, misuse or inappropriate modification. Return of any goods by
Buyer must be approved in writing by Seller before shipment. Seller shall not
be liable for the suitability or unsuitability or the results from the use of Goods
in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any
advice, recommendations or information given orally or in writing, are not to be
construed as an amendment or addition to the above warranty.

Damage Limits; Etc. SELLER SHALL NOT BE LIABLE FOR SPECIAL, INDI-
RECT OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUC-
TION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE
GOODS, WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY,
NEGLIGENCE OR STRICT LIABILITY. Further, in no event shall liability of
Seller exceed the individual price of the Good on which liability is asserted.
Indemnities. Buyer shall indemnify and hold harmless Seller, its affiliates and
its employees from and against all liabilities, losses, claims, costs and
expenses (including attorney's fees and expenses) related to any claim, inves-
tigation, litigation or proceeding (whether or not Seller is a party) which arises
or is alleged to arise from Buyer's acts or omissions under these Terms or in
any way with respect to the Goods. Without limiting the foregoing, Buyer (at
its own expense) shall indemnify and hold harmless Seller and defend or settle
any action brought against Seller to the extent that it is based on a claim that
any Good made to Buyer specifications infringed intellectual property rights of
another party.

Property; Confidentiality. The intellectual property embodied in the Goods is
the exclusive property of Seller and its affiliates and Buyer shall not attempt to
duplicate it in any way without the written permission of Seller. Notwithstand-
ing any charges to Buyer for engineering or tooling, all engineering and tooling
shall remain the exclusive property of Seller. All information and materials
supplied by Seller to Buyer relating to the Goods are confidential and propri-
etary, and Buyer shall limit distribution thereof to its trusted employees and
strictly prevent disclosure to any third party.

Miscellaneous. (a) Waiver. No failure or delay by Seller in exercising any right
and no course of dealing between Buyer and Seller shall operate as a waiver
of rights by Seller. (b) Assignment. Buyer may not assign its rights hereunder
without Seller's written consent. (c) Amendment. These Terms constitute the
entire agreement between Buyer and Seller relating to the Goods, and no pro-
vision may be changed or waived unless in writing signed by the parties.

(d) Severability. If any provision hereof is rendered ineffective or invalid, such
provision shall not invalidate any other provision. (e) Setoff. Buyer shall have
no right to set off any amounts against the amount owing in respect of this
invoice. (f) As used herein, "including" means "including without limitation".

Certain Precautions on Specifications and Use

Suitability of Use. Seller shall not be responsible for conformity with any stan-

dards, codes or regulations which apply to the combination of the Good in the

Buyer's application or use of the Good. At Buyer's request, Seller will provide

applicable third party certification documents identifying ratings and limitations

of use which apply to the Good. This information by itself is not sufficient for a

complete determination of the suitability of the Good in combination with the

end product, machine, system, or other application or use. The following are
some examples of applications for which particular attention must be given.

This is not intended to be an exhaustive list of all possible uses of this Good,

nor is it intended to imply that the uses listed may be suitable for this Good:

(i) Outdoor use, uses involving potential chemical contamination or electrical
interference, or conditions or uses not described in this document.

(i) Energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety
equipment, and installations subject to separate industry or government
regulations.

(iii) Systems, machines and equipment that could present a risk to life or
phropérty.dPlease know and observe all prohibitions of use applicable to
this Good.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS

RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM

AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT

THE SELLER'S PRODUCT IS PROPERLY RATED AND INSTALLED FOR

THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

2.
3.

Programmable Products. Seller shall not be responsible for the user's pro-
gramming of a programmable Good, or any consequence thereof.
Performance Data. Performance data given in this catalog is provided as a
guide for the user in determining suitability and does not constitute a warranty.
It may represent the result of Seller's test conditions, and the user must corre-
late it to actual application requirements. Actual performance is subject to the
Seller's Warranty and Limitations of Liability.

Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Good may be changed without any notice. When in doubt, special
part numbers may be assigned to fix or establish key specifications for your
application. Please consult with your Seller's representative at any time to con-
firm actual specifications of purchased Good.

Errors and Omissions. The information in this catalog has been carefully
checked and is believed to be accurate; however, no responsibility is assumed
for clerical, typographical or proofreading errors, or omissions.
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