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Introduction

- Please be sure to read and understand Precautions and Introductions in CX-Programmer Operation Manual
Function Block/Structured Text and CX-Programmer Operation Manual before using the product.

- This guide describes the basic operation procedure of CX-Programmer. Refer to the Help or the Operation Manual
of the PDF file for detailed descriptions.

- Acrobat Reader 5.0 or later is required to read the PDF files.
- You can display the PDF files from the [Start] menu on your desktop after installing the CX-Programmer.
- The screen views used in this guide may be different from the actual view, and be subject to change without notice.

- The product names, service names, function names, and logos described in this guide are trademarks or
registered trademarks of their respective companies.

- The symbols (R) and TM are not marked with trademarks and registered trademarks in this guide respectively

- The product names of the other companies may be abbreviated in this guide.
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Introduction

This section provides information that can be used when creating function blocks (FBs) and using the Smart FB Library with a SYSMAC
CS1, CJ1-H, or CJ1M Series CPU Unit (unit version 3.0 or later) and CX-Programmer version 5.0 or higher.

Features of OMRON Function Blocks

OMRON function blocks can be written in ladder language or ST (structured text) language, and conform to the IEC 61131-3 standard. The
function blocks provide functions for more efficient design and debugging of the user equipment, as well as easier maintenance.

| Design > Debugging | Maintenance

!

IEC 61131-3 (JIS B3503) Compliance

PLC Program Development Steps and Corresponding Functions

Smart FB Library

The Smart FB Library is a set of function block elements that improve interoperability between OMRON PLC Units and FA components. If
this library is used, it is not necessary to create a ladder program to use basic Unit and FA component functions. This enables the user to
reduce the time spent on previous task, such as determining how to use the device’s functions. (CS1/CJ1H unit version 3.0 or later and CX-
Programmer version 5.0 or higher)

Online Editing of FB Definitions

FB definitions can be changed during operation, so FB definitions can be edited quickly during debugging. In addition, FBs can be used
with confidence even in equipment that must operate 24 hours/day. (CS1/CJ1H unit version 4.0 or later and CX-Programmer version 7.0 or
higher)

Nesting

Not only can programs be created with nested OMRON FBs, it is possible to make easy-to-understand, stress-free operations by switching
windows depending on conditions and displaying structures in a directory-tree format. (CS1/CJ1H unit version 3.0 or later and CX-
Programmer version 6.0 or higher)

Protecting FB Definitions

It is possible to prevent unintentional or unauthorized changes or disclosure of the program by setting passwords for the function block
definitions allocated in the project file and protecting the definitions based on their purpose. (CS1/CJ1H unit version 3.0 or later and CX-
Programmer version 6.1 or higher)

Offline Debugging with the Simulator
The PLC program’s operation can be checked on the desktop, so program quality can be improved and verified early on. Both the ladder
and ST can be executed in the computer application. (CX-Programmer version 6.1 or higher and CX-Simulator version 1.6 or higher)

String Operations for Variable Support
The functions that perform string data operations in ST language not only support string variables, they also strengthen the instructions
(functions) used to communicate with string data 1/0. (CS1/CJ1H unit version 4.0 or later and CX-Programmer version 7.0 or higher)

FB Generation Function
Existing PLC programs can be reused and easily converted to FBs. (CX-Programmer version 7.0 or higher)
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OMRON FB Library

1. What is a Function Block? I

“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 |

Control Device 1 \
A1 B1 X1
— | [} O
TIM
|
#0100
T1 b
N £\
Z1
£\
o/ j

Partial Ladder program for machine A

Defining Inputs and Outputs ...

Input

An
Bn

Process (algorithm) Output
Control Device n
1 O— | «
TIM
n
#0100
—IT? é Yn
A
U Zn

Control Device 1

P On

A1
B1

Device Control
EN ENO
A X
B Y

z

X1
IIY1
IIZ1

Allocate to
Ladder
program

) Sets input / output
Control Device 2} parameters

Function Block

Instance (cal

| statement) ]

/
Pron Device Control
1 == EN ENO
A2 ™A X
B2 ™ B Y
z

- X2
T Y2
' 22

Produce template

>
Function Block definition J

\

Device Control
=1 EN ENO |jm
—_— A X =
- B vy —
7z -

Function Block definition --- This contains the defined logic (algorithm) and 1/O interface. The memory addresses are not allocated in the Function Block Definition
Function Block instance (call statement) -+ This is the statement 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

Ladder diagram be editable, it is possible to allow
an arbitrary time limit circuit.

000.0 TIM0QOO TIM ;
— | >H 0000 I P_On PULSE
#0020 — — EN ENO
Start Q = 001.00
001.00 000.00
001.00 #0020 Time
£\
\
Timing chart
_T Start TF
000.00 e ;HE TIM —
v T FB
Time
001.00 Q
< > e 1
2.0 sec Q

A function is also provided to generate function blocks based on existing ladder programs.
For details, refer to Overview of Helpful Functions, Generating FBs Based on an Existing Ladder Program.
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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 statement) 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 statement) 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 processes.

CurrentTemparatureOfii<Heater
E5202_ReadFy/ 4\ It is not necessary to create the basic ’

i oy ®Q__communications program.
wioom g0 gm BO0L) 71101/

& |ENT Bogy|  wion2

2 | ©ogL | winogs

&2 (oM 0100

: 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)

CS/CJ Series "l FB Access by Function Block
PLC

Example: Communication between
Temperature controller and PLC

Gurrent TemparatureOfHeater
_EBxx202_ReadPV
W100.00 ]b] (B
W100.01 &10 | gﬁilgelect (Bé'])%‘; | W 07.01
&1 ggﬂ?lo (BO%L.% 100.02
&2 _?8}5)0 (BO% W100.03
2 e ongy oo

Serial communications (Compoway/F protocol)

—
= 0 oo
SSS a * 5 —|_C:(] loool C:O
Temperature a . le |:| X
controller } N __
Smart sensor [1 I Vision sensor -

oo

Omron Components |
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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.

Access by Function block

CS/CJ series
PLC Example: data exchange between

PLC and the slave devices

ONTimeReadforsx
_Dret204 GetONTime PV

W102.00 oLy B
| P W

w201
— Bt Q] vnoeon

Communicate between - 2
PLC and the devices oeho

(BD%[& 10202

(EO% W10203

w Dll\g@ oo
Bl

)
ExplicitError

DeviceNet

coca| Temperature

EH

a_h controller
Generic slaves such as 10 terminal PLC Wireless

Inverter

bu=




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.

~loi
| Fle Edt vew Favortes Took Help |
| wpack - = - 5| Qsearch [GhFoders ey | B I X = | E-
| address |a CPU = P |
Falders x| | Mame_+ | Size | Type -
=1 OMRON |s]_cPunn1_TP_BCD.cxf ZKB CXF File
£ Cx-Programmer ] _cPuon1_tp_8cm.pdf SSKE  PDF File
] cx-server ] _cPUDDZ_TR_BIN.cxf ZKB  CXF File
B b s8] _CPUODZ_TP_BIN.pdf S5KB  PDF File
=0 FeL _CPLION3_TON_BCD.cxf ZKB CXF File
=2 omraniib CPUDD3_TOM_BCD.pdf S5KE PDF File
{1 Barcode Scannsr _CPUON4_TOM_BIN cxf 2KB CXF File
B Iwerter _CPUOD4_TON_BIN.pdf SSKE  PDF File
L] Laser sensar _CPUDDS_TOF _BCD, cxf 2ZKE CXF File
adrnc _CPUIDDS_TOF_BCD.pof S5KB  FDF File
] _cPunns_ToF_BIn. o ZKB CXF File
] _cPunns_ToF_BIN pdf SSKE  PDF File
=] _CPUDD?_MakeClockPulse_BCD.cxf ZKB  CXF File
B3] Posttion Controlle! [#]_CPUDDT_MakeClockPulse_BCD.pdf S5KE  PDF File
2 Remate 10 ] _cPun0s_MakeClodPulse_BIN.cxf ZKB CXF File
1 reid s]_cPUDDE_MakeClockPulse_BIN.pdF S5KB  FDF File
- ServoDrives | ] _CPUDID_SendData.cf 7KB CXFFile sl
-] Temperature Con | | ] _CPUO10_SendData.pdf SSKE  PDF File
-] vision Sensor =] _CPUD11_RecieveDats.cxf TKB CXF File
{1 Outlook Express [=]_cPUD11_RecieveData.pdf S5KB  PDF File
(£ windows Media Player ] _CPUD1Z_SendCommand.of 8KB CXFFile
1 (21 windows NT 7 !;? CPUO1Z SendCommand.pdf S5KB FDF File _'j
4 | B Kl | 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

Stan tigger _\B0n200_FezdData
t (BOOL) (ROOL)
| NG |
— Liit No i ool Busy Flag
— it —
Head Ho. — (i} by [ Mamal end
Dota Carier read address —| maDdRNE'J (BUDUE I~ Emorend
Camierdddrass NG | Emorcode
Butesto read fom Data Carer —| 27 WORDY [ ey oo vt
Fiead data storage ara tpe —| hamrhes BrorCode
Read data storage word address —| (slﬁﬁmmn
Communications designation — (S,ﬁﬁma'h
Commurications
Processing designaten —
By=Ordler
cameel — @000
Cancel

File hame

¥Lib¥FBL¥English¥ommnlib¥RFID¥/E00¥ VEDxZ00_ReadDatal 0.cxf

Applicable
models

CETN-YEDDCTIAEN0CTZ and CITARSYEDDCTIAVEDDCT 2 1D Sensor Units

Basic function

Reads data from a Data Cartier.

Conditions for
usage

Other
* This FIB cannot be executed ifthe ID Sensor Unitis busy. The NG Flag will turn OM if an attempt is
made.

Function
description

Data is read from the specified area ofthe Data Carner specified by the Uni No. gnd Vendor No.

Upto 2048 bytes (1024 words) can he read at one time.

The waord 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_OM and the bedinning word address is setto &1000,

ERTnpUt
condition

Connect EN o an OR between an upwardly differentiated condifion for the starttigger and the BUSY
output from the FB.

Resirictions
Input
wariahles

« Always use an upwardly differentiated condition for EN

« [fthe input variables are out of range, the ENO Flag will turn OFF and the FBwill not be processed

o Always specify & head humber of &1 for One-Head ID Sensor Units (CS1W-¥E00CT1 and
CJTW-VEDDCTT).
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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

Type Target components

FA components Temperature controller, Smart sensor, ID sensor, Vision
sensor, 2 dimensions bar code reader, Wireless terminal

PLC CPU unit, Memory card, Special CPU IO unit (Ethernet,
Controller Link, DeviceNet unit, Temperature control unit)

Motion control Position control unit Inverter Servo motor driver
components

3-4-2. CX-One / CX-Programmer installation CD or DVD

OMRON FB Library is contained on the same install CD or DVD as CX-One / CX-Programmer.
Installation can be selected during CX-One / CX-Programmer installation.

Install CD or DVD

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

The latest version OMRON FB Library files are 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 on our Web site.

Web server

The internet

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII';‘ \

The internet
.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII> X
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Offline Operation

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

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 TimefOFF Time Clock Pulse in BCD
aw CPU007_MakeClockPulse BCD
Basic function | Generates a clock pulse with the specified OM time and OFF time and outputs itto ENO.
Siba Aways ON(P_On) _CPLO0?_Meke ClockPulse_BCD
ot Gooy ————O
Obtime onit: 100 msy — ol o
OF Ftime gunit: 100 ms) —| [?I:’EEI;J
OTime
File hame *LikF BL¥EnglishFommnlib¥PLCECPUE CPUDDY _MakeClockPulse_BCD10.cx{
Applicable CS1-H, GS1-H, and GJTh GPU Units
models
Condfions for | PLC Fropetiies
usage + The PV update method for tirmers and counters must be setto BCD in the PLC Setup
£ compiling error will oceur if BCD made is not set.
The mode can be setin the PLC Properties in the Cx-Programmer.
PLG Properties |
2‘ General | Protection | Function Block |
towe K o
Toe GSTGAGPUN —  yei || € Doowe
Pl ;Ew«
- uri
I Use section markers L
¥ Display dialog to show PLC Memary Backup Status
I Use [R/DRs independently per task
[~ Execute Timer/Counter as Binary
Shared Resources
+ Timers
Function ENC will he OFF forthe time setin OFF me and then will e OM for the time setin ON fime.
description
EN L]
oFF_| I
OnTime (100 ms)
3
END L]
ore || 1 I R B
e
OffTime (100 ms)
EMinput Connectthe EM inputio the Always OM Flag (P_Om.
condition
Resfriclions + [Tthe inputvariahles are out ofrange, the ENO Flag will turn OFF and the FB will not be processed.
Input + Betthe 0N dime and COFF Bime input variables to between #0000 and #9399 in BCD (100 ms units). Ifa
variahles setting is not within range, ENO is turned OFF.
Application Tnthe Tollowing exarnple, bitAwill be repeatedly ONTor 5 s and OFF for 3 5
SEE Amaye ON(P_tn) _CPLINN?_Niske Clock Pulse_BCO i
I T rwryseprs [CLLH R e ——
Ohire danit: 100ms) _| EN ENG
#50 | (ORD)
OFFtime gint: 100ms) _| inTime
#30 | qwoRD)
Offfime
Related FBs Use the correct FB for the fimericounter Py update rode setin the PLC Sefup
Binary rrode
hiake OM Time/OFF Time Clock Pulse in Binaty (_CPUO0E_MakeClockPulse_BIN)
BCD mode:
Make QN Time/OFF Time Clock Pulse in BCD { CPUDDT_MakeClockPulse BCD)
mVariahle Tables
Input Variables
Name “Wariahle name Data type | Defaull | Range Descripfion
EM EMN BOOL 1 (ON): FB started
0 (OFF): FB not started
ONtirme onTirme WORD #0000 1o Specify the ON firme (unit: TO0 ms).
#9999 For example, #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 [ Variable name [ Datatype [ Range [ Description

|
END | END [ BOOL | | Tutns OMfor the OnTirne and OFF forthe OffTime. |




Offline Operation

Explanation of Opening a Import Creating a D Program Check

target Program new project FB Library program

1-3. Input program |

Create the following ladder program:-

g [Program Mame ; MewProgrami]

[Section Mame . Sectiont]

Wiorklnput TimingGeneratar

_ZPU0OY _MakeClockPulze_BCD

P_Cn (BOOL) (BOCL) 1.00
|| =] ENO S
Alvways OM Flag
100 MORDY
JonTime
i ’ #10 CWORD!
JOffTime

[Reference] If created as a straightforward ladder diagram, the program would be as below:-

2 Wyi0.00 TOoo1
7l | A .
Check OM time... | O time timer TIrA Timer
oooo CFF titme:
Titmet n
#0020 Set walue
TOooo
] 1
1T .
CFF time timer TIrA Timer
0001 O titme t
Titmet nu
oiog M time
Set walue
1.00
Generate




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

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

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

feeocnun(er|assssi[eiResEREEL0[% |
BBk vuw | — 5 a5t L b |6 ]S 1% 4 % E G 0 DG |
B

For Help, press Fi e e e e T

-

Change PLC x|

Device Name

Click the left mouse button. vees® =
...o' — Device Type e,
3 : [cs16/onG i vi’ Settings... >
Metwork Type 3 =
|7|Too|bus _xj. Settings... |
! To use Function Blocks, select the following PLCs: | comment i
CJ2H, CS1G-H, CS1H-H, CJ1G-H, CJ1H-H, CJ1M K =]
[

b 0K 4 .I Canicel | Help |
l:j Settings... |
Click the left mouse button

Device Type Settings [(S1G/CI1G] 1'

=
LR ole
°® ‘...

Click the left mouse button LA R T

to select CPU type. - { !ﬁ
=]

Make Default |

Ok | P N I (D R

Click [OK] to decide
the selected CPU type.

Total Program Area Size
10K [Step) > ™ Read Only

File: Memar
None 'I ™| Fzad @niy

Timer / Clack
¥ Istalled

Expansion Memar
’7 None 'I ™| Fzad @niy ‘




Title bar

Menus

Tool bar

(i

3. Main Window functions

The main window functionality is explained here.

9 yntitled - CX-Programmer - [NewPLC1.NewPrograml.Sectionl [Diagram]]
Ei\a Edit Wiew Insett PLC Program Tools Window Help

=& x|
=18 x|

DeER (SB[ 2r(ac(asn(en|assa(s |[LFR (el DERE L e

sxaSEsEREH W —cpad Ll x|[Bera%hs [ = EET |
BEFRE @S PEE 28|

3

C1[C51G-H] Offline
Symbiols

I Table

= Settings

EEN [Pragram kame : MewPragraml]
[Section Mame : Sectiont]

Project Tree

St Memory

E% Programs

=) @ MewProgram1 {00)
H h gumbal

Section

]

Function Block Definition

~-B@ Sectionl

‘I Function Blocks

[«

>

b Project /4

Comment;: |

Status bar |

3Kl | Mame: 7 Address or Value: |
I

Jrung o{o, 0) - 100%

Foryess Fi [ / [ [

Project Workspace

Ladder Window

[ et

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
Project Tree

Drop between different projects or from within a project.

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

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.
¥ is shown if the file is a OMRON FB Part file.
- In the case of a User-defined Function Block, 3tF is shown if Ladder, -g&F 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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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
— Insert Function Block
— Library File

Double click mouse left button.
— [OmronLib]

Select Function Block Library File

E% MNewPraoject

=2 NewPLCL[CSLGE-H] Offline
----- = Symbols

----- §7 10 Table

----- Settings

@ Memary

EI% Programs

E@ MewPrograml (00)

@ Sectionl

------ @ EnD
..[ ..... TF S

Insert Function Black

LETUAr SN MEs . Ney
I [Section MName : Sect

4 Ladder |

oh Cut
Copy
E Paste

Delete

45F Structured Text

From File. ..

|7 Allow Docking

2=

ol x| & ® eF B

_Iomronb:

— [Programmable Controller]
— [CPU]

Select each of the above in
series.

Double click mouse left button

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

I The default path of the OMRON FB Library is

File: rrne: a . q
tj | [ g | C:\Program Files\Omron\CX-One\Lib\FBL.

@ Files Bf type: IFuncliUn Block. Library Files(*.cxf) j Cancel y

7
\ 4
Lok in: I@ CPU j L] l‘j‘ ER-

Left Click R T R oY R 1| L7 _MakeClackPulse_BCD. cxf
‘ CPUO007_MakeClockPulse 8] _CPUODZ_TP_BIN, cxf - = =,
_BCD.cxf ] _CPUDD3_TON_BCD.cxf _CPUOL0_SendData.cxf

Left Click the [Open] button

] _CPLIO04_TON_BIM.cxf
] _CPLIO0S_TOF_BCD.cxf
8] _CPUODE_TOF_EIM.cxf

K

_CPUOL1_RerieveData, cxf
_CPUD1Z_SendCommand. cxf
_CPUDL3_PMCR. cxf

File name:

I_EF'LI 007_takeClockPulze_BCD cxf

Files of type: IFunc:tlon Block. Library Files[®. cxf)

~——

Function Block definition ‘*_CPU007_MakeClockPulse_BCD’

is registered as part of the project file.

EI% Programs
{ El@ MewPrograml (000

b

Function Block Definition

e = Symbals

EEE)

I3 sectioni

| fF END

! You can easily check specifications of
OMRON FB part files by selecting
registered OMRON FB part files and [FB
Library Reference] from a pop-up menu
and showing a library reference file.

Eﬂ Function Blocks |
~AF

Open

Save Function Block ka File. ..

@ Campile
Gobo Rungfsten, ..
& aut

Copy

E Paste:

_CPUDOT_MakeClackPulse_BCD

Delete

Rename:
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5. Program Creation |

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

% Untitled - CX-Programmer - [NewPLC1.NewProgram1.Sectionl [Diagram]] - |D|L|
[H File Edt View Insert PLC Pragram Tools ‘MWindow Help =] =l

FEEEEIEEEEIEET
=l [o

% [Program Mame : MewProgrami] =
[=]-288 MewPraoject —

E‘@E NewPLC1[C51G-H] Cffline [Seqtion r&ame : Sectiont]
54 Symbols e Ce,

wn
by
=
a
@

e®%e

Mernary

=% Programs

E‘@ MewProgram] {00}
-2 Symbols

----- P sectionl

=1-4F Function Blocks
- _CPU007_MakeClockPulse_BCD —

o
Kl | >

Project / x| 4 Narme: | Address or Value: Carmment:

Foar Help, press F1 | \NewPLCl(Net:D,Node:D) - Offline | | |rung 0in, 0 4

5-1. Enter a Normally Open Contact |

essccsecscese Press the [C] key on the keyboard to open the [New Contact] dialog.
Use the dropdownbox to select the “P_On” symbol.

(@

-1 |- Mew Contack

-
]
5

X
esecsccsccccccccccccccee “:l i) j D§t~3“>>| Eancell

G.

ENT

Deleting commands

* Move the cursor to the command and
then press the DEL key or

o Move the cursor to the right cell of

| rasafesasasaiasnn the command and press the BS key.

P_On

Alvways QN Flag

“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.
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5-2. Entering an Instance |

eecceeeee Press the [F] key on the keyboard to open the [New Function Block Invocation] dialog.

Mew Function Block Invocation XI

Enter text to create an FB FE Instance: Il j LI
'E‘sttg:‘k‘fﬁp”u‘ﬁ;n oGenerator] FE Definition:  |_CPUO07_MakeClockPulse_B - |
[ Applies a name for the specific
process in the diagram.

<

eecseeccss Shows FB call statement ‘WorkInputTimingGenerator’.
0

(=

a [Program Mame : MewProgrami]

[Section Mame ; Section]

P
P_Cn
—]

Alvways O Flag

g OO B 0

5-3. Entering Parameters

(BOOL)
ERl

Alwearys OR Flag

(WORD)

onTime

n or ENT

Move the cursor to the left of input parameter.
JOftTime
| |
N x
nter the address.
4100 j Dgtail>>| Cancel
100 [_ok | conce |

| Ny
P_on (BOOL)
ERr

U

{

Alweays OR Flag .
ENT Choose an address for the input
0100 (PORDY parameter ‘OnTime’.
T HonTime
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target Program new project FB Library

Enter the remaining parameters in the same way.

Wiorkinput TimingGenerator

_CPUNDY _MakeClockPulze _BCD

P_Cn (BOOL) [BOOL)
EM EMO L
Alvvays ON Flag

o100 PWORD)
OnTirme - Time:

=\

Q

{

j Dgtail>>| Cancel

Please add the following prefix for
entering constants as parameters:

“#” (Hexadecimal/BCD)
Wiorklnput TimingGenerator Or

{
|

m
P4
jur}
| |

_CPUDNT_MakeClockPulse_BCD “&” (Decimal)

[
P_on (BOCL) (BO0L]
= RO

I 1

1T
Alweays OM Flag
0100 [WMORD)
onTiime -CnTime

#10 ORD)

U

x

1.00 % j Dgtail>>| Eanu:ell
< _=

(

ENT x|
1.00 G ted pul =
[Generated Pulse] I I enerated pulsel = Ok I Cancel |

{

Workinput TimingGener ator
ENT _CPUAOT _MakeClockPulze _BCD v rrersssrsnrrnnsannenan,
P_On (BOOL) (BOGL) 1.00 :
En EMOL— ™ Genersted Pulzd

11
1T
Alwways ON Flag

D100 QORD)
onTime JonTime
#0 QORD)

HoffTime
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6. Program Error Check (Compile) |

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

ntitled - CX-Programmer - [NewPLC1.NewProgramil.5ectionl [Diagram]]

File Edit Yiew Insert PLC Program Tools Window Help

— DEERSR|[s2B|22 [ Aa%T|2|assalsn pnpn
Click §22 | =eeecereseedracor @ TTarzs M R AT s 1pwie 1220 0rgr B e e seofii | @ i 4
R R =
EENE [Procram Mame : NewwProgram1]
- ewProjec! 0
= %g;! ISEVJPL':CI[CSIG-H] OFfline

[Section Matne : Sectiont]

=4 Symbols

=

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

=101 %]

[ File Edit Wiew Insert PLC Program Took Window Help &=l
DESH(h Shls2B (2 A2 R’-’HJ&.&%%H& I |BAE (228 BREE |4 B

I:j aafEEEmE® R rnew | —opETELX||2 o ers M BEEE

CEFRS s =08 L

sl [0 [Program Name - NewProgram] =
488 NewPraject 0
=-ER NewPLCI[CS1G-H] OFfline

[Section Name : Section1]

L. WorkinpLtTimingGenerator
Seftings
< Memary _CPUONT_MskeClockPulss_BCD
=9 Programs B en (B00L) BooL) 1.00
=] @ MewProgrami (00} — | EN ENO G
% Symbols Always ON Flag
B3 sectionl

oo (MORD)
e OnTine  {OnTime
=-IF Function Blocks

L ¥ _CPUN07_MakeClockPulse_BCD

#10 (ORD)
HOffTime
nonn 400 hd
J4l | C
b Project / 2d [ Ge5al Name: P_on Address or Yalue: [CF113 Comment: [Always ON Flag
TE ection Hame - Secton!] =N\
| WARNING: Duplicated output - OUT 1.00 &t iung 08,

1
WAH_NING Duplicated output - OUT 1.00 at mng 1 (8, 0]
Errors and addresses are } [Section Name : END]

LN

" N . [PLC#Pragram Mame : MewPLC1/_CPUO07_MakeClockPulse_BCD]
displayed in the Output Window.

NewPLCT - 0 enors, 2 wamings.
The programs have been checked with the program check option set to Unit Yer. 3.0

JA[AT*THT, Compile /4 Find Feport j Transfer 7

For Help, press F1 |NewPLC 1¢Nat:0,Node: 03 - Offline

— =

N |

e 34

[rung 0'(o, 13 - 100%

o

[=-4.F Function Blocks
4 _CPUO07_MakeClockPulse_BCD | [ oo I;Q
. ) g ‘
Double-click on displayed errors, ! \
and the Ladder Diagram cursor in|
will move to the corresponding Project 5 SI[Eobal| Name: WDU Comment: [Generated Pulse
error location, displaying the error

d[[Section Name - Section] / |
rung in red. 2 ['wARNING: Duplicated output - OUT 1.00 st ng 0(6. 1

uBBNING Duplheater autout - 0T 1,00 2bwna 1 (6
[Section Name - END

]
[PLC/Program Name : NewPLC1/_CPUO07_MakeClockPulse_BCD]

NewPLC1 - 0 errors, 2 warnings
The programs have been checked with the program check option set to Unit Ver. 3.0, -
AT THT, Compie A Find Report i Transfer

[ ] For Help, press F1 [NewPLC1{Net:0,Mode:0) - Offine [rung 1 (&, 03 - 100% [ 4

e Output Window automatically opens at program check.

Modify the error. I e The cursor moves to an error location by pressing J or F4 key.

e Output Window closes by pressing the ESC key.
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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). =Bl
N\ =8|
DEH®| SR +2B (2 [a%s I E DRI EEE e
a o Q||_!_!_IH!_F=H_4H¢HHW-I'L"'£ IEEF e

T B L < % |

CIle | aguns® mu® — - —I-I |El o ‘i[Program Mame : NesvProgrami] zl
ﬂ

Click [OK] S A T e

Include:

[V Poganisl Program transfer starts.
- el Settings
01 1 e =

Program Download to PLC NewPLCT

MO Pragram index

 Swumbols, Comments, Program index————————————————— Download successtul

Transfer TofFrom:  |Memory card 'I

ORRDOOQ00ROPO00000000000000G]
+ Transfer files of all tasks

Click [OK] P

 Transfer files by the task

¥ | Clear program memeny

N [a]Ji54| . NewProgram Section [Diagram{] =18

i o 135 )2 | 2] [ " B1 ]

G Sy —— a2 n|ai@als AR AR Do Gt
SR EEEIE ARV RR T R LU LT IERE R  The background color of
The CX-Simulator @ﬁ@ﬁ‘@ﬁ%ﬁ\&%iﬂ the Ladder Window
Console box is shown. NPt IW’“'M”W el changes to gray.

2 NewPLC1[CS16-H] Moritar Mode
S sywbols  —
§7 10 Table
Sattings
5] memory . _MakeClockPulse_BED
P The operating mode of sy _— 069
PLC Clod] . . EN END
=l the active PLC is shown.
=% Program:
153} NewPragraml (00)
72 Symbols 0000 Hex
& sectiont
#0 RO
B END g/'v'?m)
=1-IF Function Blocks
“4F _MskeClockPuke_BCD

[Section Name ; Section]

Generdte

0100 I0ARD)
OriTime

Scan time is displayed

(except during Program Mode).

|

14

I\ Praject / =4 Mame: Address or Walue: omment: |
For Help, press F1 [ [NewPLC1{Simulator) - Monior Mods: | 7.5ms [SYNC Inung 0(0, 0) - 100% [ WU
Bstart ||| ] @ %3 || Fpzs amplez -Poant | iNew Folder | #pzs_sempez-Pairt|[EDUntitled - Cx-Progra... *HCx Smulater Debug( B2 25
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8. Monitoring - 1

Online Operation

Change the PLC (Simulator)
to Monitor mode.

tled - CX-Programmer - [[Stopped] - NewPLC1.NewProgram1.5ectionl [Diagram]]

The on/off status of contacts and coils can be monitored.

=l x|
=18 %]

w o]

— Fi\e Edit Wiew Insett PLC Program Tools Window Help
Click %l @ > oo o Erabe e vhe & Fr + 4o Re@rle v 4 47 38 £ €N o fE @M-'b-wmm-l-ﬂ»-ﬁ-«f-l@em Fle

a o Q|FFFM|:ﬁ|r4r%uuw | —ooaadl x |[Eleaas s

Eﬁ@ﬁ\

CRERE % 2E B 1028 |
= - EH] |D n ‘i[Program Mame : MewProgram1] j

=

CX-Programmer ¥5.0

=

This command will affect the state of the connected PLC,
Do you wish bo cantinue

Click [Yes].

If your program has a large volume of data,
the scroll speed of the screen may become
slow when monitoring.

To resolve this, click the icon below to cancel
monitoring, scroll to the address you want to
monitor, then restart the monitor mode.

L . .
|rcrm -+» toggles PLC monitoring on/off
TG - AT TOUT IS [[:lupptuj NewPLC1.NewProgram1.Sectionl [Diagram]’ =13l x|
D File Edt View Insert PLC Program Tools ‘Window Help i IES
TR EE Y L o=t u\@,@mmﬁ@\l_mm.m|",{,m\eamﬂ
a0 Q= R & A e | —OQMI—M ji= e
mERRE |5 20 B0 s | The monitored area is
=l o [Program Kame : MewProgram1] d|SP|ayed Ina speC|f|ed =
=58 NewFraject 0 color —
EHE'Q NewPLC1[C51G-H] StopfProgram Mods [Section Mame : Section1] :
-5 Symbols
: ISOet.tr\:ZI: WorkinputTimingGenerato
1B} Memory card _CPUOO7_MakeClockPulse_BCD
[Py Error log P o 100
ch ack il i R8 G
@ Mermairy Always O Flag
=% Programs
=51 NewProgram1 (00) Stopped OI:!riDrSa ,%;23
; Symbols 0000 Hex |
Sectionl * RO
P En -g!vfc')nme)
£ Function Blocks
L ¥ _CPUDN7_MakeClockPulse] e CUrrent VaerS Of
rameters are shown.
K1 | _>|_I
Y, Project / =i Mame: Address or Value: | Comment: |
For Help, press F1 [NewPLC1{Simulator) - StopjProgram Mode [ [s¥nC [rung 1 (0, 0) - 100% [z
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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.

Winrkinput TimingGenerstor
_CPUDDY_MakeClockPulse _BCD
; _n (BOOL) (BOoL) 1.00
f } } : Em EMC
o Bbovays OF Flag =
A = sy u] = [WORD)
Move the cursor to the input ®eeesespecececece o rine = J{OnTime
parameter ‘D100’. i 0000 Hex :
#10 ORD)
JOfTime

Click mouse right button and
select the menu item

[Set/Reset(S)]
— [Setting Value (V)] -

Or

\ 4

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

parameter.
Set New Yalue x|
A
Address: |D1UU Set > > Click [Set] |
Or
Data type: IUINT / j Eancel |
ENT Vake: [0 Pleage add the following prefix for
entering constants as parameters:
#0 ta HFFFF [1CH] “#” (Hexadecimal/BCD)
Or
tj “&” (Decimal)
Wiotkinput TimingGenerator

_CPUDOY _MakeClockPulze_BCD

P_On (BOOL) (BOOLY 1.00
|} EM EMC
Alwearys OM Flag
7 100 ANMORDY
; onTime : onTime
7 0020 Hex
(WMORCY)

JOffTime




Online Operation

Online Monitori Online
to transfer onitoring Edit

10. Online Editing

Move the cursortothe rung eeeee
requiring modification.

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

—J

Select [Program] — [Online Edit]
— [Begin]

e00c0c0ccccccccccccccoccco,
B AR

Shortcut: [Ctrl]+[E] 0
o [Program Mame : MewwProgram1]
[Section Mame : Section]
..oooooooo{.
Move the cursor to the coil dececdossedloceslecscscocess o...ccccccoooo..: :
.
you want to modify. Double Always ON Flag :. R

click the left mouse button. D100 )
CnTime
o020 Hex Double click
#10 ORD)
- 3

Select [Program] — [Online Edit]
— [Send Change]

U

Shortcut: [Ctrl]+{Shift]+[E] YT IIITIY)
P_On .
Alwvays O Flag E
D100 °
onTime
0020 Hex
#10

End
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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

OnTime(*100ms)

ENO ON
F

_

]
OffTime(*100ms)
I
I
}

INV.ENO  ON
OFF '
|

]
i

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

In particular, when you customize OMRON FB parts, read CX-Programmer Operation Manual: Function
Blocks and Structured Text before customization to sufficiently understand the specifications of the FB
function. After customization, further, please be sure to sufficiently verify the operation for the created FB
definitions before proceeding with the actual operation. OMRON cannot guarantee the operation of
customized OMRON FB parts. Please note that we cannot answer the questions about customized
OMRON FB parts.




Copy of FB part

L)

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)

Select the OMRON FB Part icon
¥ then right click the mouse. eeeeesee
— Copy

-
—

Select Function Block Definition
icon and right click the
mouse.

— Paste

The OMRON FB Part file is

pasted.

Select pasted Function Block

icon ItF and click mouse right *..,
button.

— Rename
[MakeClockPulse_BCD_INV]

—J

Select pasted Function Block
icon and right click the mouse  *.,

button. ‘e,
— Property

Or

o @

_%v MewProject

=- @E MewPLC1[C51G-H] Offline
24 Symbols

ERE

T 10 Table
Settings
Gjﬁ Memory
[—]% Programs
=8 ‘@ MewPrograml (00)
; ----- =) Symbols

EEE)

------ @ Section]l

...... @ EMND

I'_—'Iﬂ:F Function Elocks
pocceccccce Ik TPUONT_MakeClockPulse BCD

E‘ﬁv MewProject

=-ED MewPLC1[CS16G-H] Offline
- Symbols
7} 10 Tahle
Settings
{9 Mermaty
=~ % Programs
‘@ MewPrograml [00)
o symbals
@ Seckionl

..-Fg END

_CPUNO7_MakeClockPulse _BCD
Copy_CPUN07_MakeClockPulse_BCD

@ Change the FB definition name.

El % Programs
LB @ MewPrograml (00}
LS4 Symbols

ERE)

@ Sectionl

- END

El ﬂf Function Blocks
- CPUDD? _MakeClockPulse BCD

‘o JEH MakeClockPulse_BCD_IMY]

=

g L

EI Q:F Function Blocks
- JF  CPUDO7_MakeClockPulse BCD
T

Note:

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

Please use names not starting with *_".

Enable editing of the internal FB Program code.
£
f] General |Eomrnents| Memory |

MakeClockPulse BCD

Name:

@isplay the inside of FB

A

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

..| Variable Table
o
Open the Function Block Ladder Editor.
I Untitled - CX-Programmet - [NewPLC1.MakeClockPulse_BCD_INY [FB Ladder]] = x|
IE Ele Edt ‘iew Insert PLC Program Tools ‘Window Help ' & x|
DEE|R(eR sedac (a2 |asea) u\u&ﬁmmv@\@mw | b e |
caQl [slEmER G ) .—?f’.‘éi‘.ﬂf‘—"‘lll.“J@- Infuziez) RERS |
—JJ 4 Name | Data Typs [ AT [ Initial Value [ Ref Cnmmer\t | "o
. = |PER BOOL cron3 Error Flag ]
OpenS the FunCtlon &-H] Offline Trp_Diata WORD Q IMultiple area of use For inkernal... []
q T TIMER. OFF 1 It
Block Ladder Editor. Tlﬂjﬁ TIMER: O e meaensmert tes 5
Ok Bit BOOL FALSE #rea check OK Flag =
" 2 |onsir BOOL FALSE Bt for output b
el MewProgrami (00) "
= symbols | @ i vae chack &
- Section1 1 0 il 1 o
. ) & enp 4 I BIND23) || BCD Ta Binary
Select the Function Block icon 2 Funcion s : AR || swccwers
E keClockPul =
using the mouse cursor and - 1 P e I o .
double click the left mouse button. s Tmebeta || Resuttword .
n btiole erea. .
" Ok_Bit »
[} _{/‘ L]
: Error flag Area check OK. :
b okt .
3 srea cm‘k oK. BIN@23) || BCD Ta Binary ;
n TFTme | | Sourcs ward "
n n
" OFF time "
L Tmp_Data Result word .
n "
b bt sres o
1 PER Ok_Btt .
: Errer flag Area chack OK 2
L[ Circuit execution »
: 10 Ok_EIIII Tu& b :
3 brea check oK ..’DN tine measur.. Q T"‘" Timer .
. Tim = Timer number -
.
The original OMRON FB Part file is also able to display o e i e E
. L . u
its ladder program, but cannot be edited. T ncdress or value: | o Comment: [BOL: Corkrok execution of the Funchon Bock, o
LT ;-;-oi‘l-a-------\-----h---#mgn‘nganiﬂm--#--------h 1NEM

=

Variable table

.
®e
®e

““reeeeod | adder Editor

Mame | Data Tvpe | AT | Initial Yalue | Retai... | Cammenk

EMO BOOL FALSE Indicates successful execution ...
Select Output tab in Variable —
Table using the mouse cursor s epeecnemaieseqesepere Externals

And click the left mouse button.

- =

Enter a new variable name.

Click the left mouse button and New ¥Yariable
select Insert Variable(l).

Mame:

Diata Tupe:

Uszage: IElutput j Advariced s _|
Imitial 4 alue: IF.&LSE "I [~ Betain

{

» Select BOOL for bit data.

Comment:
Inverting output of EMO| ;I
e
. . Marme | Daka Type | AT | Initial Yalue | Retai. .. | Comrment |
Confirm the entered variable is
t EMO BOOL FALSE Indicates successful execution ..
correct. 0 ing oukput of ENO




Explanation of Change of
target Program D Copy i 2 el D FB Definition

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 Twpe | AT | Initial Value | Retai... | Commenk |
P_0_02s BCOL 0,02 second clock pulse bit
F_0_1s BC0L 0.1 second clock pulse bit
P _0_Zs BCOL 0.2 second clock pulse bit
P 1min BOOL 1 minuke clock pulse bit
Internals | Inputs | Qutputs Externals
1 Execute rung
10 Ok_Bit Tim_k
17| | 4
10 I i
Range Check O DK time calcula... 1 Lk
Tim_a Timer nur
COFF time cal...
CffTime Set value
Ot tirme #00....
Tim_a
1] 4
I .
OFF time caloul... UL ULz
Tim_k Timer nur
R time calc...
CnTime Set value
O tirme: #00....
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vy
Output Bit
2 Output resutts ta ENG
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