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Preface

Thank you for purchasing Fuji Electric Programmable Controller MICREX-SX Series.

This document is a guide to MICREX-SX series conforming to IEC61131-3, international standards of programmable
controllers. This guide is designed to help you acquire the basic knowledge about MICREX-SX series and master the basic
operations of loader software D300winV3, by actually using the simulator function of D300winV3.

In addition to this guide, please read the corresponding user's manuals listed below, which will deepen your understanding.

Title Manual No. |Contents

User's Manual Instructions, FEH200 Explains the memory, language and system definitions of the
MICREX-SX series MICREX-SX series.

User's Manual Hardware, FEH201 Explains the system configuration, thehardware specifications and
MICREX-SX series SPH operations of modules in the MICREX-SX series.

User's Manual FEH257 Explains the menu and icon of D300winV3 and all of the

D300win <Reference>, operations of D300winV3

MICREX-SX series

User's Manual FEH257-1 |Explains the operating instruction of the LD/FBD editor which is
D300win <LD/FBD Editor Operations> added to D300winV3 as new function.

MICREX-SX series

Guide to Constructing a Redundant FEH253-2  |Explains the method of MICREX-SX redundancy system to
MICREX-SX System improve system reliability.

MICREX-SX series

Guide to ST Language FEH253-3 | Self-study guide for high-level language (ST language) used for FA.

MICREX-SX series

*User's manuals listed above can be downloaded from the following Fuji Electric FA Components & Systems Co., Ltd. site.
In addition to them, Fuji site offers various manuals and technical documents associated with MICREX-SX.
URL http://www.fujielectric.co.jp/fcs/eng/

1. The contents of this manual (including specifications) are subject to change without prior notice.
2. If you find any ambiguous or incorrect descriptions in this manual, please write them down (along with the manual No.
shown on the cover) and contact FUJI.




Revision

*The manual No. is printed at the bottom right of the cover of this manual.

May 2006 FEH253-1 First edition
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Section 1 Creating a New Project

1-1 Project Name

When you newly create an application program using D300win, give a “project name” to it first.

(Name a new project with the [Save Project As / Zip Project As] command. As the first step in creating a new project or
changing the project, form a habit of naming a project.)

A project name can be up to 24 characters.

[FY1]

By prefixing the name of a project under development with “a”, you can open it with ease.

When multiple projects exist in the [Open/Unzip project] dialog as shown below, a project given the prefix “a” is displayed at
the top of the list of projects.

Open;/Unzip projeckt ﬂﬂ
Look in: | (3 Praiscts x| = E ek E-
) aMandz? [CILIBOL R amandz7.mut | 8 dema, 2wt
| basic0427 [C)Projectol Ebasicndz7 mwt SR LIBOL. miwk
it it
I_T)basicos1a [C)5ample B basicos18.met G Projectnl.mut
| )csv_demo () 5ampleni B oy demo.mwt B Sample0l.mwt
e e
\")demo [C)5ample0z B dermal427. mwt  SEF Sample02. mwt
it it
|\_o)demon4z7 (Cywork ZB demo. mint CBF S ample. muwt
ot ot
1] | I
File name: || Open I
Files of type: IProiect Files [ k" zvt) j Cancel |
P

* Projects are sorted in the order of numbers - alphabets. Naturally, project names beginning with a number are displayed
at the top of the list. However, it is advised not to prefix project names with a number because there are some restrictions;
variable names cannot begin with a number, for example.
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Section 1 Creating a New Project

1-1 Project Name

<Operational procedure>
@ Click [SX-Programmer Expert(D300win)] in the [SX-Programmer Expert(D300win)] menu in the Windows Start menu to start
up D300win.

% Backup Utility
E—.' File Divide & Merge

<& static anslysis Click here to start up D300win.
B4 5u Control Ukility

m 5% simulator

¥-Programmer Experk(] inj

Note: If there is a project that was opened last time,
D300win is activated with the project opened.

S¥-Programmer Expert(D300win) Help
@ System Software Lklity

€ After D300win is started up, create a new project first. Click the [New Project] command in the [File] menu on the menu bar
to display the [New Project] dialog.

JJIBK Edit Wiew Project Build Online Extras Help
I'-J Chrl+
= Qpen Project | Unzip Project.. Chrl+o
Sawe Project &5 ) Zip Broject As. .,
& Close Froject
ﬁj Delete Project. ..

——

Sawve fs Template. ..
Delete Template, ..

Expork...
Irnpork. ..

Enter password, ..

Log on
Log off

H Save ChrlH-S

& save ol

Close

&t Chrl+F
@; Prrint: Preyies

Print Sekup...

Print Prajeck: ..

1 FAD300winG, . \basicO427 . mwt
2 FAD300winY. . \demao0427 . mit

Exit
X
T ] T ] T ] T ] ] oK I
MICREX-5%  MICREX-Sx  MICREX-Sx Training Cancel
PS32 FPH1E PHOB —l

By

oo oo oo +H=
o o o o

MICREX-5%  MICREX-S¥  MICREX-Sx  MICREX-5X
MwEOC MwED Mwf40C M40

oo oo oo oo
o o o o

MICREX-5%  MICREX-Sk  MICREX-Sx  MICREX-5X
Miw30 Mwi20 MWW 16420 NWwWOE-41C

Select “SX simulator”. l\ :. I

Note: For using the SX simulator, it is necessary to select the SX simulator by “Custom setup” when installing D300win.
When you select “Typical setup”, the SX simulator is not installed.
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Section 1 Creating a New Project
1-1 Project Name

@ On the [New Project] dialog, select “SX simulator” and click the [OK] button.
A new project “Untitled” is displayed.

The project name is still “Untitled” here (no project name) .

";: S¥X-Programmer Expert{D300win) - Untitled

=101

JJ Eile Edit “iew Project Build ©Online Extras Help

[ozEre|see|on|aeBExeBErS||cenx(sm|]|s = (k=
[raaalans -|eores ||| m b o o]
B

D Data Types
Ea Logical POUs

- @[] LADDER"
=38 Physical Hardware®
B8 C 5% MICREXSK”

TR System_Definition

-3 R_SIM : 5x_SIM*
Tazks
5y Global_Vaniables™
10_Canfiguration”
Bl Swstem_Definition{Local)

o B0

2N & variahle

T properties available

A k4 C_SX:R_SIM

| A [ » ] Build £ Errars # Warnings A Infos A FLC Errors f
[[F=ze 4

For Help, press F1

@ Click the [Save Project As/ Zip Project As...] command in the [File] menu on the menu bar of D300win to display the [Save/
Zip project as] dialog.

Save/Zip project as

Save in: I&} Projects j L |‘=j( Eg-

) aMmandz? [CILIBOL B amandz7.mmt  CEELIBO1L.met
)basico427 [C)Projectal B basicnaz7.met G ProjectD1.mwt
\-)basicos13 [C)5ample ﬁgbasicDSIB.mwt @Sampleﬂl.mwt
\_)csv_demo [C2)5ample01 B cov_dema.mwt G Samplenz.mut
\)demo () 5amplenz ﬁﬁdemoﬂ‘ﬁ?.mwt @Sample.mwt
) demondz7 [Cywork ﬁgdemo.mwt

1] | 2l

File: narme: IbasicDE23.mwt \ Save I
Save as type: IProiect File [* rwt] \ j Cancel |

ZipUptions X |
¥ Zip UserLibrari=s | Enter a project name here and click the [Save] button.
¥ Zip Pagelayouts [T & BackendTode

A
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Section 1 Creating a New Project

1-1 Project Name

@ The project name is set.

The project name is changed to “basic0523”

il SX-Programmer Expert{D300win) - basic0523

J File Edit Wiew Project Build Online Extras Help ‘

J
o Ra | seme|se|aaRExaREwsE || =
|

0
noaa|as - jpoaan || mo| |||k =R ||keos oo ] ]

=23 Project : basic0523

e[ Libraries

w0 Data Types

23 Logical POUs

@[] LADDER"

=38 Physical Hardware"
£88 C_8X: MICREXSX”

B System_Defirition

-3 R_SIM : 5%_SIM*

7B Tasks

-7y Global Variables™

~fff] 10_Configuration®

“BE Swstem_Definition(Local)

& [ROTE

T properties available

[\ C_SX:R_SIM =[]\ Build £ Errors i Warnings J, Inos j, PLC Erars j

For Help, press Fi |— F: =20 4




Section 1 Creating a New Project

1-1 Project Name

<Structure of project tree (SPH)>
The project tree that is displayed on the D300win screen is structured as follows. Individual folder name or worksheet name is

restricted as shown below:

Data type worksheet
(Maximum 24 characters)

El'a Froject : Sample POU
...... D Libraries= (Maximum 24 characters)

EI'E Data Types
o Description worksheet
""" datalll (Maximum 24 characters)

== Logical POUs o
: : ariable workshee
E'@ LaDDER (Maximum 24 characters)

i] LADDERT
Code worksheet

) LADDERY (Maximum 24 characters)
LADDER —

EI % Phuzical Hardware f@;ﬁ'ﬁﬁﬂ?ﬁ"ﬂ characters)
El % ICRE#<Sx Resource
------ m System_Definition (Maximum 24 characters)
B ‘el (R_532 THNP1PS5-32
=il Tasks

E% DEFALLT(; DEFALLT Task

______ @ PROG -I LaDDER (Maximum 7 characters)
""" iﬁ] Global II"'II\a”at'lE"S Program instance

(Maximum 24 characters)

Global variable worksheet
(Maximum 24 characters)

Note: The project tree for the SX simulator is slightly different from the figure shown above. However, you can create a program
in much the same manner.

: ----- ] Data Types
E| 3 Logical POUs
- =+[0] LADDER®

J[i] LADDERT

i3 LADDERY"

5 {3 LADDER®

B- &l Ph_l,JslcaIHardware”

= @ C_S¥: MICREXSx"

i _E_E Syztem_Definition
-8 R_SIM @ 5%_5IM®

EI @ Tasks

= @ EFSHUETG EEE:EHESTEH “lO_Configuration” and “System_Definition(Local)”

€ Global Variables® exist under the global variable worksheet,
o 1o _Configuration™ % however, they are not actually used.
Bl System_Definitian]

Local]

1-5



Section 1 Creating a New Project

1-2 System Configuration Definition

For MICREX-SX series, it is necessary to register a base board and modules such as power supply, CPU and I/O to be used
so as to match the actual hardware configuration. This paragraph explains how to define system configuration, using the
system configuration shown below as an example.

<System configuration>

6-slot base board CPU module
(Type: NP1BS-06) (Type: NP1PS-32)

\hfﬁg

Transistor (sink type) output 16 points
(Type: NP1Y16TO9P6)

T

\

Vacant slot

—
O

/ 5
Power supply module Input 24V DC 16 points
(Type: NP1S-22) (Type: NP1X1606-W)

<Setting items necessary for system configuration definition>
+ Registration of modules to be used - See “Section 1-2-1".

¢+ 1/O group setting = See “Section 1-2-2".
+ Tact time setting in the system properties = See “Section 1-2-3".
1-2-1 Registering modules

Register modules so as to match the system configuration above.

<Registration procedure>
@ Double-click “System_Definition” in the project tree to display the system configuration definition screen.

=4 Project : basic523

-1 Libraries 1ol x|
23 Data Types File Edit Wew Tool Help
Ea Logical POUs E lm & E« il i wj ﬁ!ﬁ
. =-[0] LADDER® Double-click here. | | | | —l—l
EI@ Physical Hardware™ E'E 2
E@ C_5x : MICREXS:%* : Syskem properties
EN=TY Systern D efinition =-ffl 11slots Base : MPLBS-11
B8 R_SIM : 5¥_5IM" Povwer 1 AC Power{35W) : NP13-22
B Tasks “ CPU:CPU-D:R_SIM: NPIPS-117
-7y Global Variables™
i 10_Configuration™
Bl System_Definition[Local)
F1 Help 5

* |nitially, an 11-slot base board, AC input power supply module (35W)
and NP1PS-117 (the target CPU for CPU (simulator)) are registered.
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Section 1 Creating a New Project

1-2 System Configuration Definition

@ First, change the target CPU. A high-performance CPU of 117K steps (type: NP1PS-117) is registered by default. In this

example, change it to a high-performance CPU of 32K steps (type: NP1PS-32).
Right-click the CPU and then execute the [Properties...] command. The [Module properties] dialog is displayed.

g by

File Edit “iew Tool Help

m(onl e & (m|m| e |

=B System structure
= System properties

=l 11slots Base : NP1BS-11
Pawer | AC Power{35W) : NP15-22

lode expansion

Delete. .. Del
Insert... Ins
Alt+Erter

|__— Click here.

[ equiprmenRt Space
Mo equipment batch setting
Mo equipment batch release

Separate Alk+Ins
Combine Alt+De

@ Select “NP1PS-32 High-performance CPU32" from the [Outline specification] list box on the [Module properties] dialog.

Module properties

CPU Mo Circut M. Mame[Resource name] : oK

= | -] |R_SIM |
Cancel

Outline specification:

— Module attribute type

Pl

* Basshoard unit type module Type | Outline zpecification :I Parameter...
4 Neaelioelel il MP1PM-48E SPH2000-45E
AR el NF1F3-245 High Performance CRUZ Help
" Block wpe module MPTPS-117 High Performance CFIL1
MWP1PS-74 High Perfar CPRU7

High Perfor CPUS

' Board twpe module

MP1PH-16 Standard CPUTE
— Module group type MP1PH-08 Standard CPLIOS
& CPU | Function N I
) Processar link | Communication Tupe:
) Direct /0 " Power [NP1P5-32 I Woequipment
€|/ master " Bazehoard Consumed current(mé);
200
) CSlave € ([ptical link |
€ Femote [0 " [Other |

@ After selecting the CPU, click the [OK] button. The target CPU is changed to NP1PS-32.

g by

File Edit “iew Tool Help

m(onl e & (m|m| e |

=B System structure
= System properties

=-ff 1islots Base : MP1ES-11
Pawer | AC Power{35W) : NP15-22

mE-PU  CPU-0: R

F1 Help 5
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Section 1 Creating a New Project

1-2 System Configuration Definition

€ Modules must be registered in their mounted order. Register the 16-point DC input module (type: NP1X1606-W) so as to
match the system configuration on page 1-6.

Select the CPU and then click the [Insert] button or press the <Insert> key of the personal computer. The [Module insert]
dialog is displayed.

File Edit “iew Tool Help

m(onl e & (m|m| e |
= _E_E Swstem struckure
; Syshem properties
[l tislots Base : MP1ES-11
(350 NPLS-22

SX bus station No.

[Outline specification] list box

Module insert

S bus station Mo.: | Circuit Mo I arne:

oK

1 | =l DCAAC Input 16points /
N Cancel |
— Module attibute type Outline specification:
% Bazehoard unit type module Tupe | Outline specification ﬂ Parameter.... |
O el dul I ) . Input 1Epoints
FEISHE RS TR NP1X1E07W  DC Input 16paints(DCAE Help |
' Block tpe modulz MPT 32065 DC Input 32points
- MP1<E40E DC Input E4points
Boardlbype rmodule NP1X3206-4 High Speed DC Input 32 S
NP1x0810 AC100 Input Spoints IEEM paston
— Madule group type WPT=1E10 ACT00 Input 16points v|  Insert
 CRU " Function \—I—I‘ : ' Addition
" Processor link " Communication Type:
& Dirsct 140 € Power [MP1:41606-w ™ Mo equipment
140 master ! Basehoard Consumed currnt(ma):
35
) Glave " Dptical link |
 Bemaotel/0 " Other I

€ On the [Module insert] dialog, register a module and its SX bus station No. The SX bus station numbers are usually
assigned in order of 1, 2, 3... from the right side of the CPU module.

Select a module group type from the [Module group type] box and a module from the [Outline specification] list box. After
selecting a module and checking the SX bus station No., click the [OK] button.

g by

File Edit “iew Tool Help

m(onl e &(m|m| we] |

=B System structure

Swstern properties

[l tislots Base : MP1ES-11

Pawer | AC Power{35W) : NP15-22
CPU: CPU-0: R_SIM : MP1PS-32
m Drirect 1)1

tation Mo,-1 ¢« DCAC Input 16points | MP1x 16

| The module is registered.

F1 Help 5
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Section 1 Creating a New Project

1-2 System Configuration Definition

@ In the same manner, register a 16-point transistor (sink type) output module (type: NP1Y16TO9P6).

=10l ]

File Edit Yiew Tool Help

o e B|m|m| o)

Eﬁ System structure
-[2] System properties
=-[ 1islots Base : MP1BS-11
Power ; &C Power(35W) | NP13-22
CPU: CPU-0: R_SIM : MP1PS-32
Direct IjO ¢ ¥ skation Mo.-1 ¢ DC/AC Input 16points @ MP1X1606-4W
L i =

F1 Help G

@ Next, change the properties of the base board. An 11-slot base board is registered by default. Change it to a 6-slot base
board so as to match the system configuration shown on page 1-6.
Right-click the baseboard and then execute the [Properties...] command.

=10 %]

File Edit Yiew Tool Help

o e R A

EEE Systemn skructure

------ System properties

@ .

Fower + C | Mode expansion
CPU L CPU-T Delete. .. Del .
[ Direct Lo nsert. TiE B06-W L — Click here.

M Direct1jo

Ale+HEnkei

Mo equipment Space
Mo equipment batch setting
Mo equipment batch release

Separate AlE+Trs
Combine alb+Del

Select “6slots Base” from the [Outline specification]

@ The [Module properties] dialog is displayed.
list box and click the [OK] button.

Module properties E x|

Circuit Mo W arme:
1} _:I I vI Bzlots Base
Cancel |
— Module attribute type Outhne specification;
' Basehoard unit type module Type | Outline specification - Farameter... |
 Individual ype module NP1BS'D 3slots Base Hel
] elp |
' Block tpe modulz a Baze
- MP1BS-085 Bslote Bagelwith Sta]  —
Goaiel tpz niocllz NP1BS-11 T1slots Base
MP1BS-115 11zlats Basefwith Sta.]
— Madule group type MWF1BS-13 13zlots Base -
Ll 3
R ! Function —I—I
€ Processorlink ! Communization Type:
€ Disct I/ € Bower [MP1BS-05 I | Mo equipment
€ [/0 master {* Baseboard Consumed currnt(ma:
45
) Glave | Opticallink |
Conhzumed/Supplied current
('“ i
Remaote /0 [dther |33?,."| 450

1-9



Section 1 Creating a New Project

1-2 System Configuration Definition

1-2-2 1/0O group setting
In this process, it is set which task of which CPU controls the I/O modules (modules that have input/output memory) registered
in “System_Definition”. Without this setting, it is not possible to use addresses of I/O modules in application programs.

<Setting procedure>
@ Right-click the CPU on the system configuration definition screen and then execute the [Properties...] command.

_{ol x|
File Edit Yiew Tool Help
o N R A T
EEE System structure
Swystem properties
[ eslots Base : NP1BS-06
Power : AC Power(35W) : NP15-22
[ :
m Birect 1[G | 5% Made expansion oo
M DirectTio: 5% Delete... Del N9PE )
Insit Ins — Click here.

Alt+Erker

o equiprient Space
Mo equipment batch setting
Mo equipment batch release

Separate Alk+Ins
Cambine alb+oe|

Object propettizs &

@ The [Module properties] dialog for the CPU is displayed.

Module properties : x|

CPU Ma: [ircuait M arne{F ezource name) ;
= I =l |R_sIM |
Cancel |
— Module attibute type Outline specification: | — Click here.
% Bazehoard unit type module Tupe | Outline specification - Parameter...: |
(S el il MP1PR-Z5EE SPHZ2000-256E
FEISHE RS TR NP1PM-45R SPH2000-48R Help |
) Block pe module MP1PM-48E SPH2000-45E
- MP1PS-245 High Performance CPU2
Hoard bipe modhlz NP1FS-117 High Performance CPLIT—
MP1PS-74 High Perfarmance CPUY
— Madule group type MNP1PS-32 High Performance CPU3 v|
& CPU ! Function —I—I‘ k
€ Processorlink ! Communization Type:
€ Disct I/ € Bower [MP1PS-32 I | Mo equipment
€ [/0 master ! Basehoard Consumed currnt(ma]:
200
) Glave | Opticallink |
 Bemaotel/0 ! Mther I

@ Click the [Parameter...] button on the [Module properties] dialog. The [CPU parameter] dialog is displayed. (shown on the
following page)
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Section 1 Creating a New Project

1-2 System Configuration Definition

@ Register the 1/0 modules to each task of the CPU. In this example, the “Standard setting” function is used. (All the 1/0

modules are assigned to the “DEFAULT” task.) Click the [Standard setting]

Standard zetting /

|mput far referring output salue |

CPU parameter

10 group satting I Fail-soft operation settingl

Lewel:

140 List:

Direct 140 : S station Mo.-1 : DCAAC Ing
Direct [/0 - S station Mo.-2: Sink Outpr
>>[d) |

<<[F|]|

Input select:

Output select Detail..

|

|
o]

&l cancel

Cancel Help

button.

| _— Click here.

* For the tasks, refer to “User’s Manual
Instructions FEH200".

CPU parameter

10 group satting I Fail-soft operation settingl

=

|mput far referring output salue

Lewel: IDEFALILT Standard setting

140 List:

Direct 140 : S station Mo.-1 : DCAAC Ing
Direct [/0 - S station Mo.-2: Sink Outpr

Input select:

Direct 1/0 : S station Mo.-1 : DEAAC [nput

>>[d) |

<<[F|]|

4]

| Il

Detail.. |

Output zelect

Dipect 140 ; S station Mo.-2 : Sink Output 1

< f

|

All cancel

i

0K

Cancel | Help

Input modules are registered to the Input select and output modules to the Output select.

@ After determining the setting, click the [OK] button.
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Section 1 Creating a New Project

1-2 System Configuration Definition

1-2-3 Tact time setting

In one configuration of MICREX-SX, 1/O refresh and activation of tasks (program execution) are performed in synchronization
with the tact time. Default is 1ms, however, it is necessary to calculate a tact time according to the system configuration. The
example system in this section is a single-CPU system configured with one 16-point input module and one 16-point output
module. Therefore, the tact time can be set from 0.5ms.

<Setting procedure>
@ Right-click “system properties” on the system configuration definition screen and then execute the [Properties...] command.

g by

File Edit “iew Tool Help

Elomle] &l=ls] =lE] |

=B Ststem structure
- .
Eﬁ Eslats Base Mode expansion
| D BLE Del )
Inisert. ., Ins . — Click here.

Ale-+HEnker

Propetties...

Mo equipment Space
Mo equipment batch setbing
Mo equipment: batch release

Separate AlE+Trs
Combine Alt+Del

@ The [System properties] dialog is displayed. Set “SX bus tact” on the [System Running Definition] tab window.

System properties

Systern Running D efinitior | Redundancy setting | Fail-zaft operation setting |

S bug tact; Diefault walue(1.Omz]

W aititg tirme for

structure check: Click here and select the tact time.

20 _:l [s)

r— Select initialization method
' Execute memory diagnosis

= Omit memory diaghosis

— Skart up system without CPU"0™
f+ OFF
0N

@ In this example, select 1ms. Clicking the [OK] button displays the confirmation window shown below. Click the [Yes] button
to complete the tact time setting.

Tact time is changed.
\-/ The eyelic time of FIXED_CYCLE task might not be integer bwice tact time.
Exit anyway?

Note: The SX simulator operates at 20ms (fixed) even if 1ms is selected here.
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Section 1 Creating a New Project

1-3 Practice Inserting a Contact or a Coll

Let's master the operation of D300win so that you can create an LD circuit shown below with ease.

Coo4
|
1 I
ooy Cooo Coo2 Coo1 |
. .} Y .
I W/ |
Coo3
ooz Coo05 Coo7 CO0s |
. | ]. | »> £ .
I I S |
Coos
I

<Operational procedure>
@ Double-click the “LADDER” code worksheet in the project tree to display the code worksheet.

229 Project : basic427

-1 Libraries

; 0 Data Types

-9 Logical POUs

. E=-[0] LADDER®

i[i] LADDERT

: LADDERY” Double-click here.

=@ Physical Hardware”
=88 C_5%: MICREXSX®
B Svstem_Defirition
=88 R_SIM ; S¥_SIM"
Tazks
Gy Global Variables™
10_Configuration®
Bl System_Definition[Local)

€ The code worksheet of POU “LADDER?” is displayed. Click an arbitrary point on the worksheet to place the pointer where you
want to paste a circuit .

Thee o
_ \Point_er

@ Click g button on the tool bar. A circuit consisting of a pair of one contact and one coil is created.

Note: Symbols above contacts and coils are “variable
names” that are temporarily given. On an actual
program, rename them meaningfully.

ool Cooo Coo1
] Fal
A

@ Select contact “C000” and click ﬂ button. A contact is inserted on the right of contact “C000”.

ool Cooo Coo2 Coo1 |
1 Pl .
1 L

001 Cooo cooz ool |
. I . Y .
I L | L |

Coo3
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Section 1 Creating a New Project

1-3 Practice Inserting a Contact or a Coll

@ Select contact “C000” and click ﬂ button. A contact is inserted above contact “C000”".

Coo4
1 |
1 1|
ool Cooo o0z Coo1 |
| ' o
I NS |
Cooz

" Co04
[ |
LI |

" ooy ‘coog ©oconz ' ’ ' ' ' Ccool |'
1 [ | [ | £

LI | LI | L W |

‘Cona

_ \\\\\-Pohner

#® Click j# button. A circuit consisting of a pair of one contact and one coil is created.

Coo4
] I
1
ool Cooo ooz Cool
1 ]. ] "
I L
coo3
|—
ooz Ccoos Co0G
il ¢

@ Click ﬂ button to insert a contact on the right of contact “C005". Click @ button, and the pointer for LD branch edit mode is
added to the cursor. Click the left of contact “C005” (the starting point of OR contact) and then a point where you want to

paste a new object (contact).

Coo4

1 |

1 I
ool Cooo cooz Coo1
I 1. | F "
I 10 L

; Stafting Ipoin't

Coo7 005
1.1 £
o
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Section 1 Creating a New Project

1-3 Practice Inserting a Contact or a Coll

€ Move the cursor and click an arbitrary junction point.

con4
| 1
I
oo oo Conz Coo1 |
! - |
conz
. | L,
L Junction point
ooz Co0s coo7 /"Y///// CO06 |
: r4—————4 I || * LD | :
cong \WJ
0 L L

* For more information about the operation, refer to “Section 4” of User’s Manual D300win Reference (FEH257).
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Section 1 Creating a New Project
1-3 Practice Inserting a Contact or a Coll

(Tip]
When you click 4 button, a circuit consisting of a pair of one contact and one coil is created. If a part of the circuit lies offscreen,
the size of the circuit displayed by clicking j button can be changed.

"Iii s¥-Programmer Expert{D300win) - basic0523 - [LADDER:LADDER] B ] |

&k File Edit ¥iew Project Build Objects Layout Online Extras MWindow Help ;[il_l‘

FHRS| =8> aaoovebEss||ccns sm||s o |pEw |
[Boaa Q- losone s || me#||[k= oo ssh de)s ]
SRR e = I

=2- a Project : bazic0523 o
- -3 Libraries : : . : . . o o o a . . . . . .
: i1 Data Types
E| a Logical POUs
= (8] LepDER"
[T LADDERT.

: .- /LADDER® A coil of the circuit lies offscreen.

E| @ Phyzical Hardware™

@ C_5H: MICRERSS"
------ E_E System_Definition

0y Global Variables™ N L
|10_Configuration™
BH Svstem_Definition{Local)

Ll ooz 003 I _'|j
Tlem | ) LADDERV: ..k LADDER:LA. |

Yariable

' properties available

A[ k[ C_SX:R_SIM = 4] » [\ Build £ Errors A Warnings A Infos A PLC Errors &

Far Help, press F1 40,11 |Fr =268 2

<Operational procedure>
@ Click the [Options] command in the [Extras] menu to display the [Options] dialog.

Pagelayout Editor

File Divide/Merge

S Control Ukility

Backup Ukility

Import labels

Export labels

Memaory Card Likility

S suppork setking

Export wariable names

Import variable names

Convert IL to LD/FED

Static analysis

Sherteuts... _— Click here.
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Section 1 Creating a New Project

1-3 Practice Inserting a Contact or a Coll

@ Click the [Graphical editor] tab and change the value of “LD network width” in the [Default] box. Default value is “8”. Although
there is no particular unit such as “mm”, set an appropriate value with reference to “8”. For example, if you change it to “4”,
the circuit will be displayed in half the size of default.

X
Backup | Crozs References I Sampling trace Colors I Variables Table
Toolbars I Commands I General | Build | Directoriesl FPagelayouts I Diebug
Text editor I Text colors Graphical editor | Graphizal editor colors
r— Default

Wwhorksheet Height: |3?5 *fidth: |325
LD network width: IB ]\

Contact width: |1? vl || Change this value.

Obiject overlap warking tirme: |1_ 2B,

 Grid width
' Use contact size % Uszer defined

Height [+~ Width: [

r— Create FB/FU s with Pictures
" Mo Pictures {* Centered " Optimized

v Mark LD line junctions
[~ Bold Fomt

¥ |EC comments

v Functions with EM/END
Ladder editor

Metwork block height: |5_
Column Width: I
Frefix [Contact/Coil): Il:i Start value: ID—
Frefix [Wariable): I\.f— Start value: IU_

QK \ Caticel | Apply | Help |
\

\

After determining the setting, click the [OK] button.
The change will take effect from the next programming.

<Set value and circuit size>

LD network width: 8

LD network width: 4

—TE
B
2

LD network width: 2 |

[srr)

—T8
&

1-17



Section 1 Creating a New Project
1-4 ON/OFF Circuit and Timer Circuit

This paragraph explains how to create an ON/OFF circuit and timer circuit on the POU “LADDER” code worksheet.

<A circuit to be created>

ool INPUT CUTPUT
B!

| ON/OFF circuit
I 1 I
o

Timer circuit

%RIX101— N @l —agx2.01

T#10s— PT ET|[—Ti.Cv

<Operational procedure>

@ Create an ON/OFF circuit. Move the cursor and click an arbitrary point on the worksheet to specify the starting point of the
circuit. Then, click pj button. An ON/OFF circuit is created.

001 Cooo0
|

€ On the graphical editor, objects such as contacts and coils can be freely laid out; they can be moved to any position. When
you select coil “C001” and the right power rail and drag them to the left, the circuit can be smaller as shown below.

ool 000

€ Then, insert a timer circuit. Place the pointer at an arbitrary point and execute the [Edit Wizard] command in the [View] menu.
The [Edit Wizard] window is displayed.

H‘- File Edit |Yiew Project Build Objecks Lawout Online Extras Window Help

[T project Tree windaw Shift+Fg
l‘g Message Window Ctrl+F2 Click here.
e Shift+F2
¢ Cross References Window Ale+F2
Wakch Windaw AlE+F10
,g Sampling trace Alt+F11
@ Property Window Chrl+w Group:
v Status Bar h j
Open Yariables Worksheets |Hame—| Description i

FRTC Realtime clock
W TOF  Timer Off-Delay
W TOM  Timer On-Delay
ETP  Puse

When you select “Timer FB” from
the [Group] list box, only FBs
related to the timer are displayed.
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Section 1 Creating a New Project
1-4 ON/OFF Circuit and Timer Circuit

@ Double-click an FB to be pasted to display the [Variable Properties] dialog. Clicking the [OK] button pastes a timer FB on the
code worksheet.

Yariable Properties

X

TON_1 | % Local | Globel e

arce |
Usage: Local Yariable Groups:
IV'&H j I~ RETAIN IDefauIl j Help |
[rata type:
ITDN = Global Variable Groups:
Iniial value: B8 Physical Hardware
| G- C_SK
Address:
Camment:

[ Show all variables of workshest

o1 Cooo Coo1 |
- r }

TOM_1 Timer FB (On-delay timer)
IW ' : i '

— [N Q=

PT ET |

@ Assign variables to the contact and coil of the ON/OFF circuit. First, double-click contact “C000” to display the [Contact / Coll
Properties] dialog.

Double-click here.

o1 Cooo coo1 |
|

TOM_1
TOMN

[N Q=

o FT ET|=
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Section 1 Creating a New Project
1-4 ON/OFF Circuit and Timer Circuit

€ On the [Contact / Coil Properties] dialog, enter a variable name and specify a real address assigned to the variable.

Enter a variable name.

Contact / Coil Properties

=]
INFUT | & Lacal " Global
Cancel |

Lzage: Local Yanable Groups:
Select “BOOL” [var x| T RETAMN [Defaut =] Hep |
for a contact. Data type:

[pooL | Glabal Warishle Groups:

Initial walue: E@ Physzical Hardware

| w- C_5X

Address:

Z=1.00 \

Comment; \

[ Show all variables of wark sheet

e ol Tupe: I-I l- 'l
oi

Contact / Coil
’75' Contact

For the address, assigne bit 0 of the input module.

@ After setting all necessary items, click the [OK] button. The variable “INPUT"” is assigned to the contact.

ool INPUT ool |
| ] | '

<I/O Address assignment>

ol
(o]

%I1X1.0.0 to %1X1.0.15

%QX2.0.0 to %QX2.0.15
* For more information about I/O address assignment, refer to “MICREX-SX User’'s Manual Instructions (FEH200)".
€ In the same manner, assign a variable “OUTPUT” and address “%QX2.0.0" to the coil.

o1 INPUT CUTPUT |
| | | iy
1 A |
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Section 1 Creating a New Project
1-4 ON/OFF Circuit and Timer Circuit

€ Next, connect a variable, real address, and constant (set value of timer) to each terminal of the timer FB.
For function blocks and functions, terminals on the left are input and the ones on the right are output.
Connect the following to each terminal of the timer FB.

Il;n(;ecgff;ig:;ion e ' ngﬁl o Timer output (Up bit) * For more information about the timer FB
BOOL type '
\ N 0 i ( ype) refer to “MICREX-SX User’s Manual
Instructions (FEH200)".
- PT ET .
Timer set value / \ Timer set value
(TIME type) (TIME type)

@ Double-click the “IN” terminal of the timer FB to display the “Variable Properties” dialog.

Double-click here.

TOMN_1
TON

N Q=

PT ET|o

To directly: specify an address, enter a real address here. -

¥ariable Properties

x|

M arne: ~ Scope .
=101 | & Local " Global _— .

ance |
Llzage: Local Yanable Groups:
IVAH j I HETAIN IDefauIt j Help |
Data type: :
IBUDL = Global ariable Groups:
Initial value: -8 Physical Hardware
| -8 C_SX
Address:
Comment:

[ Show all wariables of worksheet

@ Directly enter an address (%IX1.0.1) in the “Name” box and click the [OK] button. The address is connected to the terminal

as shown below.

TOM_1
TOMN

Connected real address —_ ) ) '
o %Ix1.0.1 I Q=

o FT ET|=
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Section 1 Creating a New Project
1-4 ON/OFF Circuit and Timer Circuit

Note: If you click other positions on the terminal, a different dialog is displayed.

ToM 1
TON

of

o
/ PT ET |
If you click around here... ; ;

@ The [Function / Function Block Properties] dialog is displayed.

Function / Function Block Properties x|

TOH_1 =] % Lo  Global =
ahice |

Uzage: Laozal Variable Groups:

[ =1 T RETAMN Dot | Help |

D ata type:

TOMN >

I J [ Show Al variables of worksheet

Comment;

— Function / Function Black

Height: I‘I 2

— Farmal Pararmeters:

Mame | Data twpe | Negatedl Edge |

M BOOL O O Delete |
FT TIME | | :

3 EOOL O O [plizate |
EBET TIME | O

@ In the same manner, assign a real address (%QX2.0.2) to the “OUT" terminal of the timer FB.

TOMN_1
TON

YIX1.0.1— N O —%0x2.0.1

— PT ET|=
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Section 1 Creating a New Project
1-4 ON/OFF Circuit and Timer Circuit

€ Connect a timer set value (constant) to the timer set value terminal “PT". Double-click “PT” terminal and directly enter a timer
value in the “Name” box on the [Variable Properties] dialog.

TOMN_1
TON

YeIX1.0.1 N O —%0x2.01

— PT ET|=

Yariable Properties

x|

|TH#10s | & Local " Global o

atice |
Uszage: Local Yarisble Groups:
[var = I RETAIN Dot i Help |
Data type:
IT”“”': j Global Varnable Groups:
lalielleli EI% Phyzical Hardware
| -8 C_s¥
Address:
Camment;

[~ Shaw all variables of worksheet

A “TIME-type” variable or constant can be connected to the timer set value terminal. In this example, enter “T#10s” (Set value: 10 seconds).
For more information about how to describe constants of each data type, refer to “User’s Manual Instructions (FEH200)".

@ After determining the setting, click the [OK] button. The set value is connected as shown below.

TOMN_1
TON

YIX1.0.1— N O —%0x2.0.1

- T#10s— PT ET =

<Data types of variables and constants dealt with in MICREX-SX>

As you know, MICREX-SX series of programmable controllers conform to IEC161131-3. Under IEC, it is necessary to specify
data types for all data dealt with in applications. For example, the data type of timer set values and current values must be
“TIME” type. MICREX-SX supports the following 13 (indicated in red) of basic data types defined in IEC. For more information,
refer to “User’'s Manual Instructions (FEH200)".

Basic data type (elementary)
—— ANY_NUM (number type)
ANY_REAL (real type) - REAL
ANY_INT (integer type) = INT, DINT, UINT, UDINT
— ANY_BIT (bit type) » BOOL, WORD, DWORD
—— Character string type > STRING
—— ANY_DATE (date type) = DT, DATE, TOD
L— Time type - TIME
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Section 1 Creating a New Project
1-4 ON/OFF Circuit and Timer Circuit

€ Connect a variable “T1_CV” to the timer current value terminal “ET". Double-click “ET” terminal to display the [Variable
Properties] dialog. Enter a variable name “T1_CV” in the name box and select “TIME” for the data type.

TOMN_1
TON

YIX1.0.1— N O —%0x2.0.1

- T#10s— PT ET —%

Yariable Properties x|
: N ame: - Seope
|T1_EV d| % Local " Global
' Cancel |
zage: Variable Groups:
IW“H j [ RETAIN IDefauIt j Help |
[iata type:
} |T|ME =] Global Wariable Graups:
Initial vvalue: = Physical Hardware
| -8 C_S¥
Address:
Comment:
[ Show all variables of worksheet

@ After setting all necessary items, click the [OK] button. The variable is connected to the terminal. The code worksheet and
variable worksheet become as shown below.

<Code worksheet> <Variable worksheet>
! : . . : . . . . Wariable | [rata type Uszage Comment Addresz
001 INPUT OUTPUT | = Default
. [ | £ TON_T TON VAR
| INPLIT BOOL WAR %[31.0.0
OUTPUT BOOL WAR %0X2.0.0
T1_CV TIME WAR
TOM_1
TON

YlX1.0.1— N O —%0x2.0.1

- T#10s— FT ET —T1_C¥
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Section 1 Creating a New Project

1-5 Inserting a Comment

This paragraph explains how to insert a comment on the created code worksheet and variable worksheet. On the graphical
editor (code worksheet of LD language), comments and program codes can be freely laid out.

1-5-1 Inserting a comment on the code worksheet

Insert a comment on the code worksheet as shown below.

(*Program_Practice01%)
(*ON/OFF_circLit?)

. oot CINPUT - QUTRUT . |
|

1 | ol
LI | W

TEMN_1 -
TON

CoINl0l— IN Q)—eoNz20.1

T#10s— PT ET —T1 v

<Operational procedure>

@ Place the pointer at an arbitrary point on the code worksheet where you want to insert a comment. You can move inserted
comments later.

Pointer .

SO0t CINPUT . QUTRUT . |
1 1 | ‘'l
L

TEMN_1-
TOMN

nll0l— N Q1—"%Oxz20.1

T#10s— PT ET |—T1_cv’
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Section 1 Creating a New Project

1-5 Inserting a Comment

@ Click @ button to display the [Comment] dialog. On this dialog box, enter a comment.

- oor CINPUT - QUTRUT - |
| | | F

| 1 I L

Progran_Practicell =]

Click here to change the font or size of the comment.

.
< | 3

0K I Cancel Help | \ Font 5> | [ Add frame

@ After entering a comment, click the [OK] button. The comment is inserted at the position where the pointer was placed.

[(*Prbgram_P'racti'cem' )y J\
: - : : - - . . . . Inserted comment

. oot CINPUT - QUTRUT . |
| ] | ‘'l

| 1 I L |

@ Next, add a comment to the ON/OFF circuit. Right-click the left power rail and then execute the [Object Properties...] command.
The [Comment] dialog is displayed.

{*Program_Practice0{*)

. oot CINPUT - QUTRUT . |
| ] | ‘'l

1 I L
Gpen Gbjeck : : . |

Undao

Cut
Copy

Paste —DIIOQKE..D.].
Delete

LT1_ 0
Debug

Open inskance. ..

Build Cross References

Clink here.
Compile \Workshest

Object Properties...
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Section 1 Creating a New Project

1-5 Inserting a Comment

@ After entering a comment, click the [OK] button.
{*Program_Practiced

- Qo INPUT - QUTPUT - |
1 1 1 £

1 I L

OHA0FF_circuit ;I

=
1| | »

ok, I Cancel | Help Fott >3 | I~ Addframe

U

(*Program_Practice017)

TONSOFFE_circuit™)

S oor INPUT - - OUTRUT -
| | 1 Fa"

1 I L

“(*ON/OFF_circuit*)” is a comment that is
added to the ON/OFF circuit. Therefore, if the
circuit is moved, the comment is also moved.

TOM_1-
TON

TopINl0l— IN O b—se0K20.1

T#10s— PT ET |—T1 Cv’
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Section 1 Creating a New Project

1-5 Inserting a Comment

1-5-2 Inserting a comment on the variable worksheet

@ Double-click the “LADDER” variable worksheet in the project tree to display the variable worksheet. Then, enter a comment
in the comment box on the variable worksheet.

=23 Project : basic0427
----- [ Libraries
(] Data Types
£+ Loical POUs
- 1[0 LADDER* _
-] LADDERT Double-click here.
3] LADDER
B33 Physical Hardware
=8 C.5%: MICREXSH
_E_E System_Definition
88 R_SIM : S _SIh+
Tasks
[y Global Variables
ID_Configuration

Enter comments here.

Yanahle I [ata type I Uzage ICUmment I Address I it I RETaAIM
[= Default 7 ~
T _1 T WAR TimerFB_instance r
INPUT BOOL WAR CMIOFF _circuit IX1.0.0 r
QUTPUT Bl WAR QAP _circuit Q2,00 -
T1_CW TIME WAR Timer _current_walue r
J
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Section 1 Creating a New Project
1-6 Compiling a Project

When you complete a project, compile it. By compilation, only data necessary for program execution are encoded.

<Operational procedure>
@ Execute the [Rebuild Project] command in the [Build] menu on the D300win menu bar.

H‘ File Edit Wiew Project |Build Onliine Extras Help

Make Fa
] Patch POU HE+FY
£ Compile Warksheet Shift+Fa Click here.

Rebuild Project Ckl+F9
Shop Compile

G0 ko Mext Error Chtl+F12
G ko Prewious Error Shift+F12

Build Cross References Fiz

€ Compilation of the project starts. Results of compilation are displayed in the “Message window”.

Building instance tree for BE3IOURCE 'E_SIM' ... ;I
—————————— Generating specific Code for CONFIGURATION C_5X ---------
—————————— Generating specific Code for RESOURCE B_SIM --—-—-----—-

Creating data templates ...

Processing code ...

Proceszing data ...

Creating task info ...

Creating initialization code ...

+/ 0 Error(s), 0 Warning(s) =

b [ Build A Errors A Warmings A Infos 4 PLC Errars A Print A Wult-User /

*When an error is found as a result of compilation, you need to correct it and compile the project until no error is found.

—————————— rEELdLLIHY SPEULILLIL LUae LU R
Creating data templates ...
Processing code ...
Proceszing data ...
Creating task info ...
Creating initialization code ...
Xl Error(s), 0 Warning(s)

s

b [\ Build A Errors A "Warhings A Infos 4 PLC Errors

Clicking the [Errors] tab displays the details of the error.

Elllegal data type of operand! [Accu data type: TIME; Operand data typ

\

Double-clicking error contents shows the error location in the main window.

) [ Build 4 Errors A Warnings A Infos A PLC Errars A Print A Multi-User /

Fe
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Section 1 Creating a New Project

1-7 Downloading a Project

Download the project to the SX simulator after compilation completes.
<Operational procedure>
@ Start the “SX simulator” first. Click the “SX simulator” in the D300win program menu to start the SX simulator.

% Backup Utility
E—.' File Divide & Merge

@ System Software Lklity

U

£
=
]
=
o
[l
o

A+ C_SX:R_SIM

0 Errar(s), 0 Warning(s) r The SX simulator appears on the task bar.
fij'Startl IE 5Z-Programmer E:-:pe.h m SX_3IM |}/

@ Click @ [Project Control Dialog] button to display the [R_SIM] dialog.

m- =10IXI| _— when the SX simulator is running, “Power On” is displayed in the state field.

State:

Stop I | mitial skark I

Frogram cIearI Start I

Hut start |

Download | pload |
|

Errar I Infa

Claze I Help I

m =10IXI)  when the SX simulator is not running, “Timeout” is displayed in the state field.

Stop I | mitial start I
I Start I

Hat start |

Download I pload I

Program clear,

Errar | Info |

Cloze | Help I
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Section 1 Creating a New Project

1-7 Downloading a Project

@ Click the [Download] button on the [R_SIM] dialog to display the [Download] dialog. Clicking the [Download] button in the
[Project] box starts downloading.

Click here.

r Project / Boatproject

| Download / I Download |

™ Include Boctproject &ictivate |
[™ Inchude Sources

Download Zip File | Clear |

™ Include User-Libraries
[ Include Pagelayouts
[ Inchude Backend-Code

Clear Zip File om Target |

Cloge | Help |

€ When downloading is completed, the [R_SIM] dialog becomes as shown below. Clicking the [Start] button activates the
project downloaded to the SX simulator.

<When simulator stops> <When simulator is running>
ks E] s E]
State: Stop State: Run

Stop I Iritial start | Stop | | mitial start I

Pragram cIearI Start | Frogram clearl Start I
Hat start | |:> Hit start |

Download I Upload | D ownload | |pload I
Errar | Infa | Errar | Infa |
Cloze | Help | Cloze | Help |
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Section 1 Creating a New Project

1-8 Monitoring and Checking Operation

Monitor the operating status of the project downloaded to the SX simulator.

1-8-1 Monitoring and checking operation on the code worksheet

<Operational procedure>
@ Display the code worksheet and click the g [Debug on/off] button to enter monitor mode.

(*Program_Practice017)
(*ON/OFF_circuitt) :
. 00t

BOOL type data is shown in blue
when it is ON and in red when OFF.

TON_1 -

TON
Data other than BOOL type such as a

Tou101— IN O fb—oX201 '
) 0 0 ) / current timer value is shown in green.
T#10s— PT ET —T1_%

0.000

€ Turn ON the variable “INPUT” to check the operation of the circuit. Right-click the variable “INPUT” and execute the [Online
Dialog...] command. The [Debug] dialog is displayed.

(*Program_Pracfice01®)
TONAOFF _circuit™)
- 001 QUTPUT |

| ‘ Open Objeck . Click here.
} Online Dialog... i

Contraol dialog. ..

Cpen Watch Window. ..

Add bo Watch Window
oINig CPen Sarnpling trace Windaw. ..

Add to Sampling trace

T#10
Sy

v Debug
Open inskance. ..

Build Cross References

Crling Layout. ..

The target variable is indicated here. |

[Debug] dialog

— Force/0wvenarite — Ereakpoint

| INPUT S etting |

Valug Program clear |
[ ' TRLE " FALSE Feset al |

—Valuedizplay
& Standard
" Decimal
" Hexadecimal
" Binary
REAL walues

Width: Precizion:

Farce Feset force | Owenarite

Resef force [ist |

Cloze I Info Help |
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Section 1 Creating a New Project

1-8 Monitoring and Checking Operation

@ Check to see that TRUE is selected for the “Value” on the [Debug] dialog and then click the [Overwrite] button. The variable

“INPUT” is turned ON and the monitor screen becomes as shown below:

If INPUT is turned ON (FALSE - TRUE), the symbols of the contacts
are shown in red and OUTPUT is also turned ON (shown in red).

(*Program_Practice01%)
("ONFOFF_circLit®) :

- 0oL IHPUT OUTPUT

TOM_1 -
TOM
TonInil0l— IN QL0201
o o
T#10s— PT ET |—T1_CW
0.000

€ Next, monitor the operation of the timer circuit. In the same manner, turn ON “%IX1.0.1". The timer is activated.

TOM 1
TON

%101 M O l—%0x2.0.1

1 0 You can monitor the current value.
Téios— | BT ET|TLcv _——

4.440

1-8-2 Monitoring on the variable worksheet

If you display the variable worksheet in monitor mode (double-click the variable worksheet in the project tree), you can monitor

operations on it.

Wariable I Orline walue I Data type I Uszage IEomment | Address | Iriit | RETAIMN
= Default
TOM_1 TOM WAR TimerFB_instance r
IMPUIT TRLE Bl WAR CMACSFF_network Pel1.00 -
CUTPUT TRUE BoaL WAR CMASFF_network w200 -
T1_CW 10,000 TIME WAR Timer_current_wvalue r

Note: You cannot monitor “IN” terminal (timer activation input) and “Q” timer output terminal of the timer circuit on the variable

worksheet because addresses are directly specified for them.
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Section 2 Inserting a POU

This section explains how to insert a POU into the project tree and create a program. One of the features of MICREX-SX is that
programs are structured so that efficiency of programming and debug can be improved. To program one control dividing each
function into units of POUs (Program Organization Unit) is the first step toward structured programming.

2-1 Inserting a POU in the Project Tree

Insert a new project in the current project tree.

<Operational procedure>
@ Click the POU “LADDER” and press the <Insert> key. The [Insert] dialog is displayed.

Enter a POU name. (Max. 24 characters)

X
Jfick_1s *
Cancel |
— Type — Language
Select “Program”. — Progiam CoL Help |
" Function ? 5T
i SFC
£ Function Block % LD/FBDY2 compatible
~
) Action LD/FED [~ Use Reserve
& Transition
e N
= Yariable Mode
 workshest O Data Tpes " Ingert
| Desciption ¥ Append \
[ atatype of return value; \ 2
| I
FLC type: CPU type:
| MICREXS% R j\
When “Append” is selected, a new POU is added
After setting all necessary items, click the in the rear of the POU “LADDER”, when “Insert” is
[OK] button. A POU *“flick_1s” is inserted as selected, in the front of the POU “LADDER”".
shown below.
=423 Project : basic523
----- [ Libraries
----- [ Drata Types
=25 Logical POUs ) ) o )
=[] L-'-\DDEH“/ In this example, a “flicker” circuit which turns
B- on and off at one-second intervals is created.
@] flick_1sT Therefore, the POU is named “flick_1s".
) Hlick_1sv
[ fick_1s*

=438 Physical Hardware”
=88 C_5%: MICREXSX®
B Svstem_Defirition
=138 B_SIM : 5x_SIM*
Tazks
40y Global Variables*
10_Configuration®
Bl System_Definition[Local)
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Section 2 Inserting a POU

2-2 Creating a Flicker Circuit

Create a flicker circuit which turns on and off at one-second intervals. As a general manner, the circuit is created by combining
a timer circuit and flip-flop circuit. In this section, create a circuit shown below:

TON 1
TON

S TOUT— IN - Q —TOuT

T#ls—{ PT ET |-

001 ToUT P_OUT_1s P_OUT_1s |
. 1 14| . Ny .
I 1 I Y o |
TOUT P_OUT 1s
| Jr 1 1.1
1 I 1 I

<Operational procedure>

@ Create a timer FB on the code worksheet of POU “flick_1s". Click an arbitrary point on the code worksheet to place the
pointer there and paste a timer FB.

+—
) ) Pointer

T

MHame | Description |

FERTC Realtime clock
W TOF  Timer Off-Delay

(iTUN Timer Or-Delay w
WTP  Puke

Double-click the on-delay timer FB “TON".

¥Yariable Properties

/Click the [OK] button.

Xl
TOH_1 | fF Locl " Globsl e
ancel |
Lzage: Local Wariable Groups:
[#aR =1 I RETAN [Deta = Help |
Data type:
ITDN j Global Variable Groups:
lmitlie EI% Physical Hardware
| g C 5K
Address:
Comment;
[ Show all variables of wark sheet
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Section 2 Inserting a POU

2-2 Creating a Flicker Circuit

U

A timer FB is pasted on the code worksheet.

€ Connect necessary objects (variable or timer set value) to the terminals of the timer FB. Double-click the IN terminal of the
timer FB to display the [Variable Properties] dialog.

TOMN_1

TON /Double-click here.
o .

(N O

+— PT ET|=

U

Function / Function Block Properties ﬂ

|TDN_1 =l & Local = Global =
arce |
Usage: Local Yanable Groups:
IV'&H j I~ RETAIN IDefauIl j Help |
[rata type:
TOM -
I J [~ Show all variables of worksheet
Carmment:
— Function / Function Black
Height: |12
— Formal Parameters: — Set this checkbox to ON
Mame I Data type LNPnath!\Edge J/ and click the [OK] button.
IN BOOL Delete |
PT TIME O _
&0 BOOL O o [uplizate |
ET TIME O O

The IN terminal is changed

into a negated terminal. . TOMN_1
TOM

«— PT ET |+
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Section 2 Inserting a POU

2-2 Creating a Flicker Circuit

@ Connect variable “TOUT” to “IN” and “Q” terminals of the timer. Double-clicking the IN terminal of the timer FB (the outside of

the FB) displays the [Variable Properties] dialog. Enter “TOUT” in the name box, select “BOOL” for the data type and then
click the[OK] button.

Yariable Properties

X

{TouT =l & Local " Global

Cancel |
Uzage: Local Y aniable Groups:
[var | T RETAIN [Beiaut ] Help |
[rata type:
[BooL =l Global Variable Groups:
Initial value: =@ Physical Hardware
I {88 C_SH
Address:
Comment:

[~ Show all variables of worksheet

@ Variable “TOUT” is connected to the IN terminal of the timer as shown below.

TON_1
TON

CTOT—A{ N Qe

— PT ET|e

@ Select variable “TOUT” connected to the IN terminal, drag it while pressing the <Ctrl> key and connect it to the Q terminal

TOMN_1 TOMN_1

' ) TON | ) ' ) ’ ' TOM | ’
S TOUT—of N Qfe : C TOWUT—of I Q —=TOUT
«{PT ET|e ) . . .+ PT ET}e

Drag variable “TOUT” while
pressing the <Ctrl> key.
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Section 2 Inserting a POU
2-2 Creating a Flicker Circuit

@ Enter a timer set value into the PT terminal. Double-click the PT terminal and directly enter a constant in the name box on
the [Variable Properties] dialog. After entering it, click the [OK] button.

TOMN_1
TOMN

- TOUT. m o ﬂ// Double-click here.-

.@II_. S

Yariable Properties

X

{Ta1d =l = Local " Global

Cancel |
Usage: Local Yanable Groups:
fvar =l EIRETAIN [Defeut & Help |
[rata type:
B = Gilohal Variable Groups:
Initial value: E% Physical Hardware
| G- {8 C_SK
Address:
Carmment:

[ Show all variables of worksheet

U

TON_1
TON

- TOUT—H IN O —TOuUT

T#ls=— PT ET _.\
No variable is connected to the

ET terminal (timer current value).

* The above circuit is a pulse output circuit in which the time-out signal itself turns OFF the timer activation input so that the
time-out signal (TOUT) outputs one pulse each cycle of the timer set value.
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Section 2 Inserting a POU
2-2 Creating a Flicker Circuit

@ Next, create a flip-flop circuit. By using TOUT for the input signal of the flip-flop, a flicker circuit that outputs ON/OFF signals
at one-second intervals can be created.

001 TOUT P_OUT_1s P_OUT_1s |
- e—— | 11 1 {2 | '
TouT P_OUT 1s
| f 1 1.1
1 I 1 I

*Variable “P_OUT_1s" to become the output of the flicker must be a global variable.

<Variable type>

There are two types of variables: local variables and global variables. Local variables can be used only in a POU in which the
variable is defined, whereas global variables can be used in any POU in the same project.
The worksheet of POU “flick_1s” is as shown below:

=3 Project : basic0523

[ Libraries
{3 Data Types <Local variable worksheet>
=23 Logical POUs
@ LADDER Variable I [rata type I Usage Iiomment Address
E@ flick_1s* [l Default
~e[i] Mick_1sT TON_1 TOR VAR
wo[eg] fick_1sv TOUT BOOL VAR \
[T Hick_1s® P_OUT 15 BOOL W AR_EXTERMAL \
=88 Physical Hardware
=148 C_SX : MICREXSX <Global variable worksheet> \
- E_E Systemn_Definition
E-E8 R_SIM : 5 _SIM* Variable I [ata type I Uzage I :Dmme}\t I Address I
Tasks =l Global_Variables \
4y Global Variables P_OUT_1s |BocL ['var_sLoBaL | \ [ [
10_Configuration

@ System_Defintion[Local) N

Declare the variable type
in the “Usage” box.
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Section 2 Inserting a POU
2-3 Assigning a POU to a Task

Assign the created POU “flick_1s” to a task. The created POU needs to be assigned to a task and compiled.

<Operational procedure>

@ Select “PROG_1" under the DEFAULT task in the project tree and press the <Insert> key of the personal computer. The [Insert]
dialog is displayed.
E@ F'h_l,lsiucallll-llueli\rat:\l;le
E-@8 C_5%: MICREXSK

= E_E System_Definition
- R_SIM : 5x_SIM*
88 Tasks
i -8 DEFAULT : DEFAULT Press the <Insert> key with this item selected.

%y Global Variables
: 10_Canfiguration
Bl Swstem_Definition{Local)

Enter an arbitrary program instance name.
X
Frogram instance;  Type
IF'HDG_2 " Configuration
Cancel
" Besource

Frogram hpe:

' Task
[Looer 3] | & Pogemimtarce | ___He |

" Description
) Yariables

Select POU *“flick_1s".

r Mode:
" |nsert
' Append
\\

\
Check the position to insert the program
instance. If you select “Append”, it will
be inserted below “PROG_1".

™| Ezclude fram compilation

@ After setting all necessary items on the [Insert] dialog, click the [OK] button. The POU “flick_1s” is assigned to the task as
shown below.

: g s
EI@ Physical Hardware
-8 C_5¥%: MICREXSK
_E_E Systern_Definition
=8 R_SIM : 5x_SIM"
E-58 Tasks
. [-4% DEFAULT : DEFAULT

(0] PROG_T: LADDE Program instance “PROG_2" is assigned to the DEFAULT task.
2 flick_15" The POU “flick_1s" is assigned to the program instance (like a
43y Global Variables box in which POUs are stored) named “PROG_2".
10_Configuration

<Order of POU execution>

POUs assigned to the same task are executed in order in which they are assigned. For the example above, PROG_1:LADDER
is assigned first and then PROG_2:flick_1s. Therefore, POU “LADDER” is executed first and then POU “flick_1s".
When assigning a POU to a task, be aware of the assigning position (order).
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Section 2 Inserting a POU
2-4 Checking Operation of the Created POU

Check the operation of the created POU “flick_1s". After compiling the project and downloading it to the SX simulator, check its
operation by using the monitoring function.

<Operational procedure>
€ Compile the project by executing the [Make] or [Rebuild Project] command in the [Build] menu.

”‘ Eile Edit - Wiew ErojectM Cbjects  Lawout  Orline  Extras  Window  Help
& Fg
[y Rt PO AlE+FS

&8 Compile Warksheet Shift+Fg
Rebuild Project Ckrl+F2 ]
Shop Compile

GOk TExtErtar (5 5
(o b Previous Error Shift+E1Z

Build Cross References F1z

*“Make” and “Rebuild Project”
The [Make] command does not compile for a POU that has already been complied and not changed. Therefore, the time for
compilation can be shortened. The [Rebuild Project] command compiles the whole project again. Although it takes time
compared with [Make], messages such as warning are always displayed. You are recommended to compile the project
again with the [Rebuild Project] command when you complete creating it.
Try to create a project that contains no warning.

€ When compilation is completed, download the project to the SX simulator.
Click the ()| [Project Control Dialog] button to display the [R_SIM] dialog.

i et [ ——— when the PLC is running, click the [Stop] button to stop the PLC.
Frogram clearl Start |
Hiot start |
Download I pload I
Errar I Infio I =101 ]
Cl I Hel
= =k I Initial start I
Program c:IearI Start I
Hat start |
Dovanload I pload I
Eror | Info |
Cloge | Help |

@ After the PLC is stopped, click the [Download] button to display the [Download] dialog.

— Project B ootproject

| Download I Download |

[ Include Bootproject - |
™ Include Sources

Dawnload Zip File | [Clear |

[ Inchude User-Libraries
™ Inchude Pagelayouts
[ Include Backend-Code

Clear Zip File an Target |

Claze | Help
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Section 2 Inserting a POU
2-4 Checking Operation of the Created POU

@ Clicking the [Download] button downloads the project to the SX simulator and displays the [R_SIM] dialog. Click the [Start]
button to activate the program.

R_sM il
State: Stop

Stop I Iritial start |

Pragram clear I Start |

Hat start |

Download I Upload |

Errar | Infa |

Cloze | Help |

@ Display the code worksheet and click the g [Debug on/off] button to monitor the operation.

TOMN_1
TOM

CTOT— I O —TOLIT

0
T#ls—{ PT ET |-

ool P_OUT_1s

TOUT P_OUT_1s

Check to see that variable “P_OUT_1s”"
turns ON and OFF at one-second intervals.



Section 2 Inserting a POU

2-5 Creating an Annunciator Circuit

In the same manner as in POU “flick_1s”", create a POU of annunciator (warning) operation.

<Operational procedure>
@ Click POU “flick_1s" in the project tree and press the <Insert> key to display the [Insert] dialog.

=]
Mame: ITI
[k _F1
Cancel |
~Type———————————— [ Language
&+ Program L Help |
" Function ; 5T
. SFC
' Al
Funetion Black & LD/FEDV2 compatible
o
 Action LD/FED [~ Use Reserve
! Transition
£ Yariable tode
' wWiorkshest € Dtz Tupes  Insert
€ Description & Append
[Vatatype of returm walue;
| I
PLC type: CPU type:
[MICREXSx Y |
@ After setting as shown above, click the [OK] button.
=423 Project : basic523
----- [ Libraries
----- =3 Drata Types
=25 Logical POUs
-[0] LADDER o
(O] flick_1s POU “ANA_P1" is inserted.

-[i] AMA_PIT
AMa_P1Y
[T ANa_P1*
-85 Physical Hardveare
B8 C_5%: MICREXSY
m System_Definition
B8 R_SIM : S¥_5IM"

4Ty Global_Variables
- 10_Configuration
_E_E Syztem_Defintion[Local)
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Section 2 Inserting a POU

2-5 Creating an Annunciator Circuit

<Operation of annunciator>

The annunciator circuit has various operation patterns. In this example, create a circuit that operates in a pattern shown in the
time chart below.

Error snesor
(SEN_IN)

Operation check I
(CHK) '

Buzzer stop
(STOP_BZ)

Lamp output U

(LAMP) ' ;

Buzzer output
(BZ)

* Alphanumerics in parentheses are variable names.

@ The code worksheet and variable worksheet become as shown below.

<Code work sheet>
CAUNGL
| 1
LI |
oo SEM_IM AXOZ STOP_EZ AlXO01
1 ] ’r 1 ] Jr 1 FalinY
r 1 r 1 r o
ALXO2
. il
o
S ooz -AUXOL - - : S : S . BZ
1 £
I o
- CHK
“opE SEMING T aUkOl 0 POUT 18 CoLamp |
1 1 1 1 1 il
] N N LI | N N ALl LI N N o N |
AUXOL
111
CHK
I 1
1 I
<Variable worksheet>
Variable [iata type Uzage Carmment E Address 7 Iriit | RETAIN
=l Default
ALHOZ Bl WAR r
ALK BOOL AR r
P_OUT_ 1= BOOL AR _EXTERMAL r
SEN_IN BOOL WAR %107 r
STOP_BZ BOOL WAR %0103 r
CHK BOOL WAR %103 r
B BOOL WAR WEHZ 08 r
LAMP BOOL WAR %EX20.9 -
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Section 2 Inserting a POU
2-6 Checking Operation

After POU “ANA_P1" is created, assign the POU to a task, compile and download it to the SX simulator. Then, monitor and check
the operation on D300win.

<Operational procedure>
@ Select “PROG_2" under the DEFAULT task in the project tree and press the <Insert> key of the personal computer. The [Insert]
dialog is displayed.

E-88 Physical Hardware
=88 C_5%: MICREXSX
BB Svstem_Defirition
4@l R_SIM : 5_SIM*
E| @ Tasks
= @ DEFAULT : DEFALILT
@ PROG 1 LADDER
o PROG_Z : flick_1=
ﬂTj Global_arisbles
-] 10_Configuration
------ E_E Syztem_Definition[Local)

Press the <Insert> key with this item selected.

Enter an arbitrary program instance name.

X
Frogram instance: —Type———————
IF'HDG—3 ! Configuration
Cancel
Prograrm type: " Besouioe
e ' Task
% Program instance Help |

" Description
) Yariables

Select POU “ANA_P1".

r Mode:
" |nsert
' Append

™| Ezclude fram compilation

@ After setting all necessary items on the [Insert] dialog, click the [OK] button. The POU “ANA_P1" is assigned to the task as
shown below.

B33 Physical Hardware
138 C_5%: MICREXSK
Bl Sustem_Definition
-8 R_SIM - 5% SIM*
E-88 Tasks
| E4E3 DEFAULT : DEFAULT
‘ @ PROG_1: LADDER
! @ PHUG _2: f|lck Tz

Assigned “ANA_P1”

ﬂTj Global \-’anables
-] 10_Configuration
------ E_E Syztem_Definition[Local)

@ Next, compile the project with the [Make] or [Rebuild Project] command in the [Build] menu. After compilation is completed,
download the project to the SX simulator.

@ After the project is downloaded, display the code worksheet and click the &/ [Debug on/off] button to monitor the operation.
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Section 2 Inserting a POU
2-6 Checking Operation

<Operation of annunciator circuit>
1) If “CHK” is turned ON...

SEM_IM STOP_BZ

oo

SEN_IN

" oms P OUT 1=

2) If “CHK” is turned OFF and “SET_IN" is turned ON...

STOP_BZ

SEM_IM

oo

“BZ” and “LAMP” turn ON.

/ “BZ” remains ON.

SER_IN P OUT 1=

“LAMP” blinks.



Section 2 Inserting a POU
2-6 Checking Operation

3) If “STOP_BZ" is turned ON from the state of 2)...

oa SEM_IM STOP_BZ

/ “BZ” turns OFF.

“LAMP” stops blinking and turns ON.
SEM_IM P_ClUT_1=

* By turning ON and OFF each input element on the online dialog, check the operation of the circuit.
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Section 3 Creating a User FB

This section explains how to make the POU “flick_1s” and “ANA_P1” created in Section 2 into function blocks.

3-1 Creating a Library Project

Prepare a library project (a project in which user FBs are collected) from the current project (created in Section 2) by using the
[Save Project As/ Zip Project As...] command.

<Operational procedure>
@ Open the project created in Section 2.

";: S¥X-Programmer Expert{D300win) -

JEiIe Edit Wew Project Build Opline Exztras Help

[pzEre|see|on aeoi@BEwS||cenx (sm||s = [hEm|
|

[

el les5i e m | [0 w2 ||l b= ) | [l o vo e i i b o [0 | |
=]

=3 Data Types
=3 Logical POUs

0] fick_1s

(0] ANA_P1

B3 Physical Hardware
B3R C_S¥: MICREXSK

BB Svstem_Definition

-8 R_SIM - 5X_SIM

; Tasks

Ay Global Variables

] 10_Configuration
m Systern_Definition(Local)

o [EOE

B B (g varmoe | Poupwa
i 5 [ Pouy

E:' 1_: No properties available ...

& & u 2
For Help, press F1 |— F: =268 2

@ Execute the [Save Project As / Zip Project As...] command to display the [Save/Zip project as] dialog. Enter a file name
(project name) and click the [Save] button.

Save,/Zip project as ﬂil
Save in I&) Prajects j = g e
\laMandz? [C)5ample ﬁgcsv_demo.mwt @Sample.mwt
\_)basicos23 [C2)5ample01 2B demondz7 . mwt
| )csv_demo () 5amplenz ﬁﬁdemo.mwt
\)demo [Cywork @Projectﬂl.mwt
) deman427 B amandz7.met G Samplenl .t
| ) Projecti ﬁfgbasicDSZS.mwt @Sampleﬁz.mwt
1] | ol

File name: |LIBD1| Save I

Save as type: IProiect Files [, mut) w

Zip Dptiors | Enter a project name here.
¥ Zip UserLibrares 7| Zin Frantend Cade In this example, “LIBO1” is entered.
¥ Zip Pagelayouts ™ Zip Backend Code

A
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Section 3 Creating a User FB

3-1 Creating a Library Project

@ The currently opened project is changed to “LIBO1". The source project remains as is.
The new project has exactly the same contents as the source project.

4l SX-Programmer Expert{D300win) - LIBD1

JEiIe Edit Wiew Project Build Online ﬂelp ‘
joesEpe|se=r|oe|aeBoseRErs||lcenx|em||s = [hEE|
fnaaa el [0 cna s || w2 ||| oo o b o] e |
Fr 0 [

‘roject Tre

23 Praject : LIEDT
e[ Libraries
i1 Data Types
23 Logical POUs
~ &[0] LADDER

(0] flick_Ts
@[] ANAP1
=38 Physical Hardware
B8 C_S¥%: MICREXSK
TR System_Definition
-8 R_SIM : 55_5IM*

: Tazks

-4y Global_Variables

Sl 10_Comfiguration

@ Syzter_Definition(Local]

o EUE

Ed =l oy variable < | pouya
K1

E" Mo properties available ...

=

|==:

5 ! L
For Help, press Fi |— F: =2CE 4

* How to change this project and make POU “flick_1s” and “ANA_P1” into FBs is explained below. They are still programs here.



Section 3 Creating a User FB
3-2 Changing a POU

Change a POU currently created as a “program” to an FB (function block).

<Operational procedure>

@ First, delete addresses (AT specification) assigned to variables in the POU that is to be made into FB. Open the variable
worksheet of POU “ANA_P1” and delete the addresses.

Variable I [ata type | Uzage |Comment E Addresz /S i Irit | RETAIM
= Default
Alw02 BOOL AR r
A0 BOOL WAR [l
P_OUT 1% BOOL % AR_EXTERNAL r
EEEETBZ gggt x:g ::il E; ’L/ Delete these addresses.
CHK BOOL YAR %I%1.0.9 r
BZ BOOL AR K208 r
LAMP BOOL WAR K209 [l

Variable [ata type Uzage |Comment Addiesz S Irit | RETAIM
= Default
Alw02 BOOL AR r
A0 BOOL WAR [l
P_OUT 1% BOOL % AR_EXTERNAL r
SER_IM BOOL AR -
STOP_BZ BOOL WAR [l
CHK Bl WAR r
BZ BOOL AR r
LAMP BOOL WAR [l

€ Then, change the properties of the POU. Right-click the POU in the project tree and then execute the [Properties] command.
The [Properties...] dialog is displayed. (in this example, POU “flick_1s").

=23 Project : LIBO1
[ Libraries
[ Data Types
=23 Logical POUs
#-[0] LADDER

ol =

Insert... 3
Delete

Cuk

Copy
Paste

(O] ana
=-&8 Physical
-8 C_S

Click here.

[y Global_VYanables
|0_Canfiguration
Bl Swstem_Definition{Local)
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Section 3 Creating a User FB
3-2 Changing a POU

@ By clicking a corresponding tab, you can change the active tab window.

<[Name] tab window>
A POU name entered here becomes the FB name as is.

"Alick_1s" : x|

Mame |T_l,lpe | F'LD’CF'U' Attributesl Securit_l,l'

L

QK I Caticel | Apply Help

<[Type] tab window>
Select “Function block” for “Type”.

Mame Type | F'LD’CF'U' Attributesl Securit_l,l'

POU types: —Reserve:
" Program [T Usze Reserve
" Function
" Function Block

Return Datatype:

| =

QK I Caticel | Apply | Help

<[PLC/CPU] tab window>
Select “<independent>" for “CPU Type”.

"flick_15" : x|

Mame | Type PLC/CRU |.-’-‘«ttributes| Securityl

FLC Type:
|MICRExSX 4

CPU Type:

(1] I Cancel Apply | Help |

<< FYI>> About FB name
Since the POU name becomes the FB name as is, you need to give a name with care. FB names should be determined such
that the user can imagine how the FB works from the name.
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Section 3 Creating a User FB
3-2 Changing a POU

@ After setting all necessary items, click the [OK] button. The POU is changed into “FB” type. Icons for the FB type is as shown

below:

<"Program” type POU> <"FB” type POU>

=4 Project : LIBO

=3 Project : LIBO
----- [ Libraries -] Libraries
----- [ Data Types -~ Data Types
Ela Logical POUs

(5] LADDER

T fiick_1s"
BME_PT"
T AMA_FIT

Look at the shapes of the icons!
Abd PV
[T AMNA_P1”

-3 Physical Hardware

EI@ Physical Hardware :
E@ C_5¥: MICREXSx E@ C_S5x: MICREXSH

: _E_E System_Definition @ Syzstem_Definition
-4 F_SIM : 5x_SIM* 23] Fi_SIM ;S¢S
Tasks Tazks
iy Global Variables ATy Global_Variables
10_Configuration 10_Configuration

Bl System_Definition[Local)

€ Next, to determine terminals of the FB, change the variable worksheet.

<Variable worksheet of FB “flick_1s">

FB “flick_1s” has no input terminal. Only an output terminal that outputs ON/OFF at one-second intervals is contained.

\ariable I Data type | Uzage |Eomment I Addrezs I it I RETAIN
= Default
TR ToM WAR r
TOUT BOOL WAR -
P_OUT 13 BOOL WAR_EXTERMAL =

Note: P_OUT_1s to become an output terminal is a global variable
on the source project. The output terminal is not a variable,
therefore, delete the declaration of the global variable.

@ Wariable \|\&ata tupe Msage I Comrment

= Glohal_Variables

=
P_OUT_ 13 Bt |WERGLOBAL [

Variable Data type Uzage |Comment Address Ik I RETAIM
= Default
TON_1 TOM WAR r
TOUT BOOL AR r
F OUT 1= BOCL WaAR_CUTPUT ] r

Select “WVAR_OUTPUT” for the usage.
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Section 3 Creating a User FB
3-2 Changing a POU

<Variable worksheet of FB “ANA_P1">

<Variable worksheet of the source project>

Wanable I Data type I Uzage IComment E Address i
= Default
ALE02 BooL AR
PN AN BOOL AR
P_OUT 1= BOOL VAR _EXTERMAL -
SEM_IM BooL AR 107
STOP_BZ BOOL AR %lX1.0.8
CHH BOOL VAR FalH1.0.9
BL BooL AR WGK2.0.8 W
LandP BOOL AR Ex2.049 J

<Variable worksheet of the current project “LIBO1">

In FB “ANA_P1”, variables that were assigned to input addresses and used as global variables are changed into input terminals,
and variables assigned to output addresses are changed into output variables.

— Input terminals

— Qutput terminals

* These address have already been deleted.

Y ariable I Data type E Uzage i il:omment Addresz Irut | RETAIM
= Default
£LX02 BOOL WAR r
Al BOOL WAR [l
SEM_IM BOOL WAR_INPUT [=
STOP_BZ BOOL AR _IMPUT E
CHK BOOL AR _IMPUT [=
P_OUT 15 BOOL WAR_INPUT r
BZ BOOL AR _OUTPUT r
LAMP BOOL YAR_OUTPUT [l
When “ANA_P1" is regarded as an FB, “P_OUT_1s" is not a suitable
name for the input terminal. Change it to “P_IN" in this example.
Variable I D ata type | Uzage i |Comment | Addresz | Irut | RETAIM
= Default
£LX02 BOOL WAR r
Al BOOL WAR [l
SEM_IM BOOL WAR_INPUT [=
STOP_BZ BOOL AR _IMPUT E
CHK BOOL AR _IMPUT B
— [P BOOL WAR_INPUT r
Bz BOOL AR _OUTPUT r
LAMP BOOL YAR_OUTPUT [l

<Code worksheet of the current project “LIBO1">

003 SEN_IN AUNDL LAMP |
L | 1 | 1 ‘™
1 ] | I | o |
AUNDL
Iil
CHEK
| 1

Change the code worksheet as well.
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Section 3 Creating a User FB
3-3 Changing the Task

The POUs created as “programs” have already been made into FBs. Then, delete POU “flick_1s” and POU “ANA_P1"
assigned to the task as programs.

<Operational procedure>

@ Delete the POUSs “flick_1s” and “ANA_P1” assigned to the task.
First, delete the program instance of POU “flick_1s".

E@ Physical Hardware
=8 C_5¥: MICRE®Sx

B System_Defirition Right-click “PROG2: flick_1s” and
S RSIM - 5XSIMF execute the [Delete] command.
EI@ Tasks

2438 DEFAULT : DEFAULT

0] PROG_T: LADDER

EIEFROG 2 fic

..[0] PROG_ 3 : AN, I0sert.
iy Global Variables Delete

10_Canfiguration

: E_E Systern_DefinitionLoc:

Cut

Copy
Faste

Create Global Variables from Externals
Update External Yariables from Globals

Properties...

€ The confirmation window shown below appears. Clicking the [OK] button deletes “PROG2: flick_1s” from the default task.
x| 5 88 Physca Hache

B8 C_5%: MICREXS®
Bl Swstem_Definition

\:.:',j Remove program 'PROG_2' From task? B4R P, SIM 3 5% SIM*
EI@ Tasks

Bl =R DT DEFAULT

0] PROG_T: LADDER
“o|0] PROG_3: ANA_PT

4y Global_Variables*

10_Caonfiguratian

BH Svstem_Definition(Local)

@ In the same manner, delete “PROG_3: ANA_P1” as well.

E@ Phyzical Hardware
=8 C_5% MICREXSX
b BB Svstem_Definitian
88 R_SIM : 5X_5IM*
B3R Tasks

- @ FROG_1: LADDER
[y Global_ariables®
|0_Comfiguration
Bl Swstem_Definition{Local)
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Section 3 Creating a User FB

3-4 Compiling and Checking an FB

After you change the POUs to FBs and delete them from the task, compile the project. When compilation is completed, assign
the created FBs to the POU “LADDER” and check the operation.

<Operational procedure>

@ Execute the [Make] command in the [Build] menu to compile the project.

H‘- File Edit Wiew Project |Build Online Extras Help

fieky Patch POL Alb+Fa

£ Compile Warksheet shift+Fg
Rebuild Project Chrl+F2
Stop Compile
(& bo [ext Error Chr+F12
G b Freyious Error Shift+F12
Build Cross References F12

€ When compilation is completed, try to use the created FBs on POU “LADDER” of “program” type.
Open the code worksheet of POU “LADDER” and paste the FBs.

Place the pointer at an arbitrary point and execute the [Edit wizard] command in the [View] menu to display the [Edit wizard]

window.

(*Program_Practice01®)
(*ON/OFF_rietwork®)

- oor JINPUT - OUTPUT - |
| ] 1 i
1 I A |
TEON_1 -
TON
ToRINl0l— N Q|—eoNz20.1
T#10s—{ PT ET |—T1_CW
T Pointer

@ Double-click the FB to be pasted on the [Edit wizard] window to display the [Variable Properties] dialog.

(|<LIBD1>

When you select the created library project “LIB01”,
FBs created in it are displayed.

M amne | Description |
&
T ilick_1s
— Scope
i  local | Global
;]ANABP]-" andd“ﬂ!dt(_]'-:SB" Local Variable Groups:
ave been made Into S.
j I RETAIN IDefauIt j
[Data type:
[Ana_P1 | Global Yariable Groups:
Iritial value: -8 Physical Hardware
| B8 €5
Address: E% R_SIM
| ‘B Global Variables
Comment;
[ Show all varisbles of waorksheet

Ok

Cancel

Help

Pl
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Section 3 Creating a User FB
3-4 Compiling and Checking an FB

@ After selecting the FB to be used and click the [OK] button. The FB is pasted on the worksheet as shown below.
(*Program_Practice01%)
{FOM/OFF _circuit™)
S oot GINPUT - - OUTPUT - |
1 ] 1 I

1 I L

TON 1. ] ] ) FBs provided as system FBs (timer FB)
TON ’/ of the MICREX-SX series are displayed

i1 SN o0 in red (default color).

T#10s— PT ET |—T1_cv’

AMA_P1_1 _ ) ) _ )
AMA_P1 User FBs are displayed in green
SEM_IM BZ / (default color).

STOFP_BZ LAMP |-

CHE

R R I

P_IN

@ In the same manner, paste the FB “flick_1s” on the code worksheet and create the following circuit.

AMA_P1_1
EME_P1

+ SENSOR_B1— SEM_IN BZ —B201-

-STOP_SWO1l— STOP_BZ LAMP —P_LAMPOTL -

flick_1s_1
fick_1z - CHE_SWiRl— CHE
P_OUT_1s P_IM

*The circuit above is created by changing the flicker and annunciator circuits created in the Section 2 to FBs. Therefore, it
operates in the same manner naturally. The circuit above shows you which variables are input or output at a glance.
The MICREX-SX enables you to make frequently used circuits into FBs and reuse them with ease.
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Section 3 Creating a User FB
3-4 Compiling and Checking an FB

@ The local variable worksheet and global variable worksheet of POU “LADDER” are as shown below.

<Local variable worksheet>

Wanable I Data type I Uzage £ IComment I Address I
= Default
TOM_1 T WAR TimerFE_instance
INPUT BOOL WAR OMAOFF _gircuit lx1 .00
oUTPUT BOOL WAR ORIOFF _circuit FalaH2.00
T2 TIME AR Timer_currert_value
flick_1s_1 flick_1= WAR UserFB_FBinstance
ang_ P11 L8, P VAR LzerFE_FBinstance J
SEMZOR_01 BOOL WAR_EXTERMAL
STOP_Swid BOOL WAR_EXTERMAL
CHH_SwWi1 BOOL WAR_EXTERMAL
BZIO1 BOOL WAR_EXTERMAL
P_LAMPO1 BOOL WAR_EXTERMAL
<Global variable worksheet> The variables connected to the terminals of
the FB are changed into global variables.
Wariable I Drata type | Uzage Comrment Addrezs
[ Glohal_Variables
SENSOR_01 BOOL WAR_GLOBAL
STOP_Swi BOOL WAR_GLOBAL
CHH_Swi01 BOOL WAR_GLOBAL
BZ01 BOOL WAR_GLOBAL
F_LAKPO1 BOOL WAR_GLOBAL

€ Compile and download the project to the SX simulator to check the operation on it.

AMA_P1_1
ANA_P1
- SEMECR_D1— SEM_IN BZ —B701 -
] 1
SSTOP_SWOl— STOP_EZ  LAMP —F_LAMPOL -
i u} 1
flick_1s_1
fick 1z CHK_SWDll— CHE -
P_OUT_1s P_IN
Z 1

If you double-click the FB, you
can monitor the circuit in it.

un] SEMN_IN
TON_1
TCOM
- TOWT—o I O —TOLT
u] u]

T#1s— BT ET |-

] |Z::| I___IT15
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