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Preface

This User’'s Manual explains the specifications and operating methods for the expansion FBs that are provided as standard
for communicating data between MICREX-SX Series general purpose communication module (NP1L-RS1/2/4) and

external devices.

Read this manual carefully to ensure correct operation.
When using the module or peripheral devices, read the corresponding user's manuals listed below, together with this

manual.

Title Manual No. Contents

User's Manual Instruction, MICREX-SX series FEH200 Explains the memory, language and system

SPH definitions of the MICREX-SX series.

User's Manual Hardware, MICREX-SX series SPH | FEH201 Explains the system configurations and the hardware
specifications of modules in the MICREX-SX series.

User's Manual General Purpose Communication |FEH225 Explains the memory, language and system

Module, MICREX-SX Series SPH definitions of the MICREX-SX series.

User's Manual D300win V2 <Reference>, FEH254 Explains the menus and icons of D300win V2 and all

MICREX-SX Series of the operations of D300win V2.

Microsoft, MS-DOS, Windows, Windows NT, Word, Excel, Visual Basic and
Visual C++ are the trademarks of U.S.-based Microsoft Corporation that are
registered in U.S.A and other countries.
Intel486 and Pentium are registered trademarks of Intel Corporation.
Company names and product names described in this catalog are
trademarks or registered trademarks of the corresponding companies.

manufacturer.

No.shown on the cover) and contact FUJI.

1. This manual may not be reproduced in whole or part in any form without prior written approval by the

2. The contents of this manual (including specifications) are subject to change without prior notice.
3. If you find any ambiguous or incorrect descriptions in this manual, please write them down (along with the manual




Safety Precautions

Be sure to read the “Safety Precautions” thoroughly before using the module.
Here, the safety precaution items are classified into “Caution.”

ACautiOn . Incorrect handling of the device may result in minor injury or physical damage.

Even some items indicated by “Caution” may also result in a serious accident.
Both safety instruction categories provide important information. Be sure to strictly observe these instructions.

ACaution

¢ Do not use one found damaged or deformed when unpacked, otherwise, failure or erratic operation might be caused.

¢ Do not shock the product by dropping or tipping it over, otherwise, it might be damaged or troubled.

¢ Do not play back the CD-ROM supplied with the product using an ordinary audio CD player, otherwise, you may get
your auditory sense or audio device damaged due to a loud sound.

¢ Engage the CD-ROM or loader connector in a correct orientation, otherwise, an erratic operation might occur.

¢ Sufficiently make sure of safety before program change, forced output, starting, stopping or anything else during a run.
The wrong operation might break or cause machine problems.

¢ Be sure to keep within the software operating environment described in this manual when using this product, otherwise,
an erratic operation or a failure might be caused.

¢ When operating the D300win or a personal computer, be sure to select a stable place so that they won't be dropped.
Otherwise, a failure might be caused.




Revision

*Manual No. is shown on the cover.

Printed on

*Manual No.

Revision contents

Jul. 2002

FEH255

First edition




Contents

Preface

Safety Precautions

Revision
Contents

Page

SECHION 1 GENEIAl ... 1-1

R 1= o 1T | TP PUTUTT TR 11

1-2 General Purpose Communication Package for Factory Automation Machine ........................ 1-2

Section 2 InStallation ... 2-1

2-1 Personal Computer Environment Necessary for Standard Expansion FBS ...........cccccvvvieiinnes 2-1

2-2 Installation Procedure of Standard Extended FB ............coooi oo 2-2

2-3 ReQIStration 10 LiDIary ...ttt e e e e e e e e e e et eeea e e e e e e e aannes 2-5

2 U 1 T 1] - | USRS 2-7

Section 3 Specification for Communication FB.............cccoooiiiiiii, 3-1

3-1 Communication Protocol Included Non-procedural FB “_Cfrp2” ..., 3-1

B LI I 1Y o1 | RSP ETRP 3-1

3-1-2 SPECIfICALION FOr _CITP2 ..ttt ettt e e n bt e e s bb e e s be e e anbeeesneeeenbbeeeas 3-2

B O I |11 =1 2= Lo o SRR 3-5

B B D = = W Y=g o [ T RO RPN 3-9

B R B - L= W (=Tot =LV o o PO TP PP PR PPRP TSP 3-10

3-1-6 RAS INFOIMALION L..uiiiiieiiiitiiie ettt e e e e ettt e e e e e e sb e e eeeeeastbeaeeaeeesntaaeeeessasssneeeaeesannns 3-11

3-2 FUJI General Purpose Inverter Procedure FB “_CfAFRN" .......ccccoiiiiiiiiiiiiiiiieeeiceeeeeeeeeeee e 3-12

B L R 1Y o1 | PRSPPI 3-12

3-2-2 SpecCifications fOr _CIAFRN .......coiuiiiiiiii et e et e et 3-13

BT B |11 =1 4= Lo o PP RPTPRN 3-15

3-2-4 Data SENAING/TECEIVING .....ueeeieiiie ettt ettt ettt e e e e e e bbee e e e e e e s e bbbt e e e e e e e aanbbeeeeeeeaanntbeeeeesaannnens 3-17

3-2-5 RAS INFOMMELION ..ttt e oo ettt e e e e ettt e e e e e ntbe e e e e e e e antbeeeeeeaannnneeaaeeaannes 3-19

3-3 FUJI General Purpose Inverter Standard Communication (FGI-BUS)

Procedure FB “_CIARVR ...ttt e e 3-20

B T B I 1Y o1 - | PP SOUPRPRN 3-20

3-3-2 SpecCifications fOr _CIAFVR .....ooiiiiii ettt e s bt e e s st e e br e e snrae e e e 3-21

B T B [ o111 =112 (o] o U PEPTSPUUPRTPTN 3-23

3-3-4 Data SENUING/TECEIVING .....vviiieieee ittt e et e e et e e e e s sk b e e e e et et e e nne e e e b e e e enneeenanes 3-25

3-3-5 RAS INFOMMIALION L..uiiiiiieiiiiiii ettt e e e e ettt e e e e e e ta e e e e e e e s stbeeeeaeeesntbaeeeessanssnseaeeesannes 3-27

3-4 Communication Protocol Included General Purpose Inverter Procedure FB “_Cfvrpr” ...... 3-28

BB 1Y o 1= | PP SOUPRPRRN 3-28

3-4-2 SPECITICALIONS FOI _CIVIPE 1.ttt e ettt e e st e s e e s e e nnes 3-29

B e BN |11 =1 4= Lo o U UPTPRN 3-32

3-4-4 Data SENAING/TECEIVING .....oueeiiiiiee ettt e ettt e e ettt e e e e s e bb et e e e e e e s et bbeeeaaeaeaanbbeeeeeeeaanntbeeeaesaannnenes 3-34

OB Rl R AN 1] {0 ] ¢ T 1 1o o PP 3-36



Contents

3-5 FUJI Temperature Controller Procedure FB “_CfAPYX” ..t 3-37
351 GENEIAI ... E bttt b e na e e e 3-37
3-5-2 Specification fOr _CIAPVX ...ttt e e e e et e e e e e et e e e e e e e nneeeeeeas 3-38
B ST N [ 111 4= L1 T IR 3-40
3-5-4 Data SENAING/TECEIVING .....ccoiuerieiiitiee ettt ettt e st e sb et e e st b e e e abb e e e snb e e e ssbeeeeaneeeesnnneas 3-42
3-5-5 RAS INFOIMELION .....veiiitiiiiieit ettt ettt s e sbe e e sbe e sere e bt e beenaree e 3-44
3-6 FUJI Bar Code Reader Procedure FB “_ CfdPK” . ... 3-45
B ST A 1T 0 1= - | PSSP 3-45
3-6-2 SPECIfICHION fOr _CIUPK ....coiiiiiiiiiiii ettt sttt e e e sat e e e sabe e e snbe e e e snbeeeenneeas 3-46
B ST [ 111 4= L1 T IO UPRPTR 3-48
3-6-4 Data SENAING PrOCEAUIE ........ovieiitiee ittt ettt ettt e e et e s e e e s bt e e e bne e e snr e e e sene e e anne e e nnnneas 3-50
3-6-5 Data reCEIVING PrOCEUUIE .......eiiiiiieeiiiiite ettt ettt ettt et e et e e e bbbt e e n e e e st b e e e aabe e e e sbe e e es e e e e aneeeesnneas 3-51
3-6-6 RAS INFOIMALION ....veiiiiii ittt ettt b ekt et st esbn e e bt e s er e e sbe e e beenanee e 3-52
3-7 MODBUS Procedure FB “ C MOAM” ... e e e e e 3-53
B o I 1T 0 1= - | RSP SRP 3-53
3-7-2 Specification FOr _C_MOAIM ......oiuiiiiiiiie ettt e et e e st e et eesnteeesneeas 3-54
B e [ 1 (=1 4= L1 T ] I TR POPUPRPT TR 3-61
3-7-4 Data COMMUIICALION ....eeiieiiiiiiiei e e e ettt et e e ettt e e e e s ettt e e e e e s atbeeeeeaeaaamntaeeeeaeeaannsbeeeeaesasbseeaaeeeannnnneeens 3-63

R T = ¥ T ] (0114 F= L1 To] o [ 3-65



Section 1 General

Page
R CT=T oY = | T TP RO 1-1
1-2 General Purpose Communication Package for Factory Automation Machine ..... 1-2



Section 1 General

1-1 List of Standard Expansion FBs for General
Purpose Communication Module

Communication program for MICREX-SX series to communicate data with external devices via the general purpose
communication module is made using the function blocks dedicated to communication. These communication function
blocks include general non-procedural FB as well as the communication FBs dedicated to communication with specific
external devices. The following FBs are prepared for communication purpose:

The following standard expansion FBs are prepared for the general purpose communication module. The standard
expansion FBs are included in the programming support tool “D300win”.

Type FB name FB Overview
_C_free Non-procedural FB  Send: 512 words Receive: 512 words
_Cfr252 Non-procedural FB  Send: 252 words Receive: 252 words
_Cfr128 Non-procedural FB  Send: 128 words Receive: 128 words
_Cfre4 Non-procedural FB  Send: 64 words Receive: 64 words
_Cfr32 Non-procedural FB  Send: 32 words Receive: 32 words

Non-procedure FB which built into communication protocol

Non-procedural FB | Cfrpr Send: 512 words Receive: 512 words . o

- The program capacity is reduced by performing a part of the communication
processing with the module.

Non-procedure FB which built into communication protocol

Send: 512 words Receive: 512 words

_Cfrp2 The program capacity is reduced by performing a part of the communication
processing with the module.In addition, communication processing can be
mabe high-speed by using two SX bus message ports.

_CfdFRN For FUJI Inverter FRENIC series
_CfdFVR For FUJI Inverter FVR-C11 series (FGI-BUS)
For FUJI Inverter For FUJI Inverter FVR-C11 series (FGI-BUS)
_Cfvrpr The program capacity is reduced by performing a part of the communication
processing with the module.
For FUJI heater _CfdPYX For FUJI heater PYX series and PYH series
For FUJI bar code |_CfdPK For FUJI bar code reader PK2 series

MODBUS procedure FB communicates data with MODBUS slave statins, making

MODBUS _C_modm MICREX-SX the master station.

Note: For _Cfrp2, _CfdFRN, _CfdFVR, _Cfvrpr, _CfdPYX, and _CfdPK, refer to “MICREX-SX USER’S MANUAL
GENERAL PURPOSE COMMUNICATION MODULE (FEH225)”
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1-2 General Purpose Communication Package for
Factory Automation Machine

In addition to standard expansion FBs for the general purpose communication module, the general purpose
communication package for Factory Automation machine (NP4H-COMFV?2) is prepared.

Procedure FB name Device

_CrkREX RIKA KOGYOU CO., LTD. REX-F, REX-D, FAREX-SR series
Temperature _Com AX OMRON Corporation. Digital temperature controller ESAX, E5XJ series
controller _ComCK OMRON Corporation. Digital temperature controller E5CK series

_CymSDC Yamatake Corporation. Digitronic temperature controller SDC40A/40G series

_ComVe6 OMRON Corporation. V600 series

CshDS SHARP MANU_FACTURING SYSTEM CORPORATION. Microwave ID plate

ID system - system DS series

_CymWAM Yamatake Corporation. Code distinguish ID system WAM120 series

_CizFP IDEC 1IZUMI CORPORATION. Data carrier system FP1A series

_CtkTCD THOKEN Co., Ltd. TCD8200/8500, TLMS-3200RV series

_CndBCC NIPPON ELECTRIC INDUSTRY CO., LTD. BCC2600 series, BL500, BL700
Bar code reader :

_CkyBL KEYENCE CORPORATION. BL180 series

_CizDSs IZUMI DATA LOGIC CO., LTD. Bar code reader DS series
SECS _C_SECS SECS procedure semiconductor manufacturing system (for SECS-1 only)
FANUC _CDCN2 FANUC CNC machines
Serial Printer _Cprint Commercially available serial printers
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Section 2 Installation

2-1 Personal Computer Environment Necessary for

Standard Expansion FBs

To use standard expansion FBs, the operating environment of D300win plus the hard disk capacity necessary to install the
expansion FBs that you want to use are required as personal computer operating environment.

Item Specification
Hardware IBM-AT compatible
CPU Intel Pentium 233 MHz or higher
. Min. 1 unit with 220 MB or greater free space (100 MB for D300win, 120 MB
Hard disk .
for expansion FBs)
Floppy disk drive Min. 1 unit; medium: 2HD 1.25M/1.44M bytes, 3.5 inch
External storage/ YRR Sruol S or hiaher devics | Jod .
interface CD-ROM drive in. 1 unit (quadruple speed or higher device is recommended), medium:
ISO09660 format

Memory capacity

Min. 128 MB

Keyboard

106 Japanese (AO1) keyboard (CTRL + alphanumeric) or 101 English
keyboard

Mouse

USB mouse, bus mouse or PS2 mouse

Display (resolution)

Min. 800x600 dots (1024x768 or higher is recommended)

Communication interface

COM port (RS-232C)

Necessary OS (see note)

WindowsNT 4.0 SP3 or higher, Windows95/98/ME/2000 (Japanese version or
English version)

Note: OS depends on which version of D300win you use.
Adapted to Windows95/98: All V2 versions of D300win
Adapted to Windows2000: V2.2.0.0 or later versions of D300win
Adapted to WindowsME: VV2.2.2.0 or later versions of D300win
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2-2 Installation Procedure of Standard Extended FB

The standard extended FB is included in the Programming Support Tool D300win System Software Package (CD-ROM).

<Operating Procedure>
(1) Activate Windows and then insert the product CD-ROM into the CD-ROM drive. The following dialog appeatrs.

=-'-';i:; D 300win Startup

MICREX-5X FuJ1

D300win

ELECTEIS

@ D300win Setup

@ D300win User's Manual

@ Standard Expansion FB Setup
@ Fuji Electric Co.,Ltd. Web site
@ Display Contens CD-ROM
® Exit

Installation

Note: If the installation dialog box does not appeatr, perform the following operations.
Click [Start] and then [Run], enter: \autorun.exe, then click the [OK] button.

(2) When you click [Standard Expansion FB Setup], the following [Welcome] dialog box appears.
STANDARD EXPANSION FB Setup ' 0 x|

Welcome to the InstallShield Wizard for
STANDARD EXPANSION FB

The InstallShield® wWizard will install STANDARD
Ex=PAMNSION FBE on your computer. To continue, click
Mext.

Cancel |

Click here first.
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2-2 Installation Procedure of Standard Extended FB

(3) When you click the [Next>] button in the [Welcome] dialog box, the [Choose Destination Locarion] dialog box appears.
STAMDARD EXPANSION FB Setup

Choose Destination Location

Select folder where Setup will install files. 7 :.:’ .
Tl

Setup will install STAMDARD EXPAMSION FB in the following falder.

To inztall to this folder, click Mest. Toinstall to a different folder, click Browse and select
another folder.

The target folder appears here.

Dezstination Folder
Browsze... |

| FetallShneld

¢ Back

Cancel

To change the target folder, click the [Browse...] button. The following [Choose Folder] dialog box appears. Specify a folder
and then click the [OK] button. Control returns to the [Choose Destination Location] dialog box.

Choose Folder x|
Flease choose the installation folder.
Path:
E:A0300win
Directories:
EQ WM ME PG E [E:) ﬂ
- @] Acrobat 4.0
-] Paint Shop Pro 5
¢ = BuickTime
H-= DATA [F)
Bl-= Removable Disk (5]
- D300WIN_CD 2]
B8 My Netwark Places j
ak I Cancel |

(4) When you click the [Next>] button in the [Choose Destination Location] dialog box, the installation processing is
started.

STANDARD EXPANSION FB Setup x|

Setup Status

STANDARD EXPANSION FE Setup is performing the requested operations

Imstalling: ~ STANDARD ExPANSION FB
E:AD300winsLIBRARIESA_Chvrpriche_ssih_32A5CI_BRK.idx

- 5%

IrstallShield

T ancel ]
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2-2 Installation Procedure of Standard Extended FB

(5) When installation is completed, the following [InstallShield Wizard Complete] dialog box appears. Click the [Finish]
button to complete the installation procedure.

STANDARD EXPANSION FB Setup

Install5 hield Wizard Complete

Setup has finizhed instaling STAMDARD EXPARNSION FB on
pour compuber.

¥ Fead STANDARD EXPAMSION FB release note.

When you check here and
then click the [Finish] button,
the product information

of the standard extended FB
appears.

< Back | Finizh I Cancel

<Example of release note>
&) README_TXT - Notepad (=]

File  Edit Search Help

STAHDARD EXPANSION FB RELEASE HOTE VUZ.8.2.8E ‘:J

Thank you for using this FB. This is an update description.

Uz2.8.2.8E

_ADSHET 1library tU2.8.08.08 added

_C_modm library tU2.8.8.0 added

_C_free 1library V2.8.8.2 correction for module power-down
_Cfr32 library tU2.8.8.3 correction for module power-down
_Cfrol library t¥2.8.8.3 correction for module power-down
_Cfr128 1library :U2.8.8.3 correction for module power-down
_Cfr252  library U2.8.8.3 correction for module power-down

8.8.3

_C_frpr library H b correction for module power-down

and warning 'SHD_THR un-used®

_Cfrp2 library tU2.8.8.2 correction for module power-down

_Cfurpr library :V2.8.8.3 correction for module power-down

_CfdFRH  library tU2.8.8.2 correction for module power-down

_CfdFUR  library V2.8.8.2 correction for module power-down

_CfdPK library U2.8.8.2 correction for module power-down

_CFfdPYX 1library U2.8.8.2 correction for module power-down

————————— e e e e e e e e e e e e e e e e e e o e
u2.8.1.8E

_Cfrp2 1library U2.8.8.1 added

_Cfurpr library tV2.8.8.2 added

————————— -t ———————— ——— —— ——
U2.8.8.2E

_C_COM library :U2.8.8.1 comment change

_C_free library U2.8.8.1 bug fixed for bit length7 BCC,comment change
_Cfr32 1library tV2.8.8.1 bug fixed for bit length? BCC,comment change
_Cfr64  library U2_.8.08.1 bug fixed for bit length? BCC,comment change
_Cfr128 library V2.8.8.1 bug fixed for bit length? BCC,comment change
_Cfr252 library tV2.8.8.1 bug fixed Ffor bit length? BCC,comment change
_C_frpr library 2.98.08.2 new FB

_CfdFRH library :U2.8.8.1 comment change

_CFfdFUR library :U2.8.8.1 comment change

_CfdPE  library U2.8.8.1 comment change

_CFfdPYX library tV2.8.8.1 bug fixed Ffor HAX. word length

_HHCNT  library :U2.8.8.8 no change

_HSPDS 1library :U2.8.8.8 no change

————————— y———————— - ————————————— e} ————— —— — —
uz2.8.8.1E

This is the original.

ol H
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2-3 Registration to Library

Individual communication FBs included in the standard expansion FB package can be used when registered in a library

under a created project.

<Operation>

(1) Right-click “Libraries” in the project tree and then left-click the [Insert...] button. Then the [Include library] dialog box will
appear on the screen.

=
=3 Project llil
e : 5 :
BT e <> [INSERT] button Look |3 LIBRARIES [l oe =
. .@h Leooer [ _CFDFYR [ _CFRe4 () _C_C0M.b
a € o IR [ _CFDPE [C1_crpz _C_FREE.
I -g Sy Dafin I~ 1 _CFDPX (0 _Cvrpr _C_FRFF.
Tasks 1 _C_FRPR (C1_Crrize (3 _MHENT _C_madm.
P Global Varicbles* "1 _C_modm 1 _CFRzs2 [C1_msPos _CFDFRN
"1 _CFDFRN 1 _CFRaz (M) _ADSNET.mwt [ _CFDFVR,
4] | i
File: name: | Inglude I
" (& Files of tupe: I ser Library [* rrwt) ﬂ Cancel
< [z ] @/ @ 4IA

(2) Select an FB (file name) that you want to register in the library, and left-click the [Insert] button. The project of the
selected expansion FB is registered in the library.

Include library 2l
Lack jn: | 3 LIBRARIES e = B~
1 _ADSMET [ZJ_CFOPK 1 _Chvrpr 8] _C_modmmet [E
"1 _r_camM C1_cFopvs (Z1_MHENT _CFDFRN MwT [
|1 _C_FREE [ _crrizs [ _msPos (] _CFOFWRMwWT [
"1 _C_FRFR 20 _cFR252 [B)_ADSNET.mwt [ _CFOPEMWT [
"1 _r_madm C1_rFRaz ) _CFDPYRMwWT [
|1 _CFDFRN (] _CFRE4 _C_FREE.MWT _CFRIZEMWT  [®
I"1_CFORVR 21 _cip2 [®]_C_FRPAMWT (8] CFR252MWT
Ll | i
File name: — [_C_COM.MwT Inchude |
Files of type:  [Liser Library [%.me) =l Cancel P
A
x|
=3 Project
B-£3 k%Jranss
_C_COM H
L — Inserted project
--E3 Dalta Types
48 Logod MOLs Note:“ C_COM” is necessary to use a standard expansion FB for communication.

-[0] LADDER®
E-%8 Physical Hardware
E-@8 C_5%: MICREXS::
B Svstern_Definition
=88 A_532: NPIPS-32*
@@ Tasks
f'D Global_Variables*

o EEHE
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2-3 Registration to Library

(3) FBs registered in the library can be selected from the [Function/Function Block] dialog box or from the Edit wizard.
<[Function/Function Block] dialog box>

Function/Function Block

Group: Mamne: Function block kK
_CFDFRN | |_croeen =] Hep |
CFCK.G1

Cancel

Add

_CPCKE]

Help
C5MEET
T

Local Yariables Worksheets: |

Fropertiez. .

Instance:  |_CFCKET_1 j

Height: I?

Advanced >

|kl

<Edit wizard>

Edit *izard
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<Operation>

(1) Activate “Add/delete application” from the Control Panel window. The figure at left shows an example of Window98
screen image.

Add/Remove Programs Properties

. 2l
InstallAU rinstal IWindows Setupl Startup Disk

g Toinstall & newvs program from a floppy disk or CD-ROM

drive, click Install.
Install...

The faollowing zoftware can be automatically removed by
“Windows. Ta remave a program of to rmodify its installed
components, select it from the lizt and click
Add/Remove,

Adobe Acrobat 4.0
D300win Yer 2.2.3.0
Paint Shop Fro 5.0
QuickTime 3.0
SSTANDARD Eox

Add/Remave... |

ak | Cancel | Apply |

2-4 Uninstall

(2) Select “Standard Expansion FBs V2" and click the [Add/Remove...] button (the [Change/Remove...] button for
Windows2000). The confirmation screen for file deleting is displayed.

Confirm File Deletion

Do you want to completely remave the zelected application and all af its components™?

Cancel |

(3) Clicking the [OK] button on the confirmation screen starts uninstalling the “Standard Expansion FBs V2" file. When

uninstalling is completed, a message to the effect is displayed.

STANDARD EXPANSION FB Setup

Maintenance Complete

InztallShield \Wizard has finished performing maintenance
operations on STAMDARD EXPAMSION FB.

< Back

Cancel
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Section 3 Specification for Communication FB
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"_cp2r Section 3 Specification for Communication FB

3-1 Communication Protocol Included
Non-procedural FB “_Cfrp2”

3-1-1 General

For communication between MICREX-SX and external devices via RS-232C or RS-485 (NP1L-RS1/2/4), the “non-
procedural” FB included in D300win is used. The non-procedural FB communicates data between the CPU module and
external devices using the start-stop synchronization type non-procedural transmission protocol. 7 types of non-
procedural FB are prepared, as shown below. Of these, the “_Cfrp2” FB performs communication at high speed by
integrating part of the communication protocol in the general purpose communication module and using two ports for
communicating SX bus messages.

FB Name Specification Overview

_C_free Non-procedural FB Send: 512 words, Receive: 512 words Note 1
_Cfr252 Non-procedural FB Send: 252 words, Receive: 252 words Note 1
_Cfr128 Non-procedural FB Send: 128 words, Receive: 128 words Note 1
_Cfre4 Non-procedural FB Send: 64 words, Receive: 64 words Note 1
_Cfr32 Non-procedural FB Send: 32 words, Receive: 32 words Note 1

Non-procedural FB Send: 512 words, Receive: 512 words

A part of communication processing is processed by the firmware in the module. Note 1 and 2

_Cfrpr

Non-procedural FB Send: 512 words, Receive: 512 words
_Cfrp2 A part of communication processing is processed by the firmware in the module Note 2
and two message boards are used to increase the processing speed.

Notes:

1) For more information of non-procedural FBs other than “_Cfrp2”, refer to the user's manual for the general purpose
communication module (FEH225).

2) The communication protocol included non-procedural FB performs part of communication processing in the firmware
in the module. Therefore, to use this FB, V2536 or later version (V2535 or later version for “_Cfrpr”) of general
purpose communication module is necessary.

The “_Cfrp2” FB performs the following operations in combination with the firmware in the module.

1) Initialization of communication ports
Initializes RS-232C and RS-485 ports (sets transmission speed, data bit length, parity bits, etc., so as to match the
external device.)

2) Data sending/receiving function
Sends the data from an application program in the CPU of MICREX-SX series via RS1 to an external device, or outputs
the data received via the general purpose communication module to an application program.

3) Monitoring of transmission condition
Monitors the condition of data transmission and, if abnormal, outputs error information.

<FB operating conditions>

System configuration:
One FB is necessary for each external device which is connected by RS-232C or RS-485 to one general purpose
communication module. However, when RS-232C/RS-485 signal conversion is enabled (the mode selection switch is set
to 4) for the general purpose communication module, each FB is used by two channels.
Memory capacity:
Program area = 1287 steps
Data memory capacity = Instance memory for user FBs (122 words)
+ Standard memory (1608 words)
+ Instance memory for system FBs (74 words)

Notes:

1) Above figures for memory capacity includes the area for the main body of non-procedural FB and those for sub-FBs
that are called from the non-procedural FB.

2) Above figures for standard memory and retain memory includes the memory capacity necessary for sending/receiving
data.
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3-1 Communication Protocol Included “ Cfrp2”
Non-procedural FB “_Cfrp2”

3-1-2 Specification for _Cfrp2

(1) Communication specification

Item Specification
T o 300/600/1200/2400/4800/9600/19200/38400/57600/76800/115200 bps
ransmission speed
(Note)
Data bits Selected from 7/8 bits
Parity bit None/odd/even
Stop bits Selected from 1/2 bits
DCE Selected from DTE/DCE/modem DTE mode
Modem DTE mode: Turn CD ON when receiving
. DTE mode ER: always ON
Signal control
DCE mode DR: always ON
DTE mode Off RS: always ON; Sending: unconditional
Signal flow On RS: ON during sending; Sending: when CS is ON
control DCE mode Off CS: always ON; Sending: unconditional
On CS: ON when RS is ON; Sending: when ER is ON
XON/XOFF control Selectable
RS-485 mode Selected from 4-wire/2-wire

Selected from None/ASCII conversion/ EBCDIC conversion

Code conversion (Convert binary data into character string variable.)

None Disable frame detection function.
Frame detection | Fixed length Designate the number of receive data bytes
Variable length Designate start and end codes.
None None
Horizontal parity | ypher order/Lower order | Calculation range designation. Designate position.
(BCC) Formula: Selected from add/add and invert/EOR/CRC
Lower order/Upper order | BCC code: Selected from character code/binary code
Transmission timer value x10ms

Note: The non-procedural FBs that can select the transmission speed of 300, 600, 76800 and 115200 bps are “_Cfrpr”
and “_Cfrp2”.
V2535 or later version of general purpose communication module can use the “_Cfrpr” FB; V2536 or later version
of general purpose interface module can use the “_Cfrp2” FB.
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“_Cfrp2”

(2) FB format

Input terminal name

3-1 Communication Protocol Included
Non-procedural FB “_Cfrp2”

Output terminal name

'

Open —
Send request —

Send data length —

Send data —
Receive data —
Communication parameter —

RAS information —

(BOOL) OPEN
(BOOL) S_REQ

(INT) S_LEN

_C_frp2

(BOOL) OK
(WORD) O_STS
(BOOL) S_END
(BOOL) S_ERR
(WORD) S_STS
(BOOL) R_END
(BOOL) R_ERR
(WORD) R_STS
(INT) R_LEN

(INT) STN_NO

'

—— Communication ready
—— Open status

—— Send end

—— Send error

—— Send status

—— Receive end

—— Receive error

—— Receive status

—— Receive data length
—— RS-485 station No.
—— Send data

—— Receive data

—— Communication parameter

—— RAS information

* () indicates data type.

IN-OUT
terminal
(Note)

Note: In general, FBs are used with only the terminals connected that are necessary for communication. Be sure to
connect variables to the IN-OUT terminals.
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3-1 Communication Protocol Included

“_Cfrp2”

Non-procedural FB “_Cfrp2”

(3) Explanation for FB terminals

Terminal name | Terminal | Data type 1/0 Description
name
ON: Sends the "communication parameters" to the general
purpose communication module to initialize
Open OPEN BOOL IN Eommunlgatlgn. Wherl communication becomes possible,
communication ready" turns ON.
OFF: Performs the processing for ending communication.
"Communication ready" turns OFF.
Starts to send data. When sending has ended, this needs to be
Send request S_REQ |BOOL IN turned OFF by the application program.
i?]r;]?hdata S LEN |INT IN Designates the length of send data by the number of bytes.
Send data S DAT _C_SND_TYP IN_OUT | Stores send data.
11 PR2
Communication PARA _C_PAR_TYP IN_OUT | Stores the initialization parameters.
parameter 11 PR2 -
Communication OK BOOL ouT Turns ON When |n|t|aI|zat|on_has end_e_d normally to indicate that
ready the system is ready for sending/receiving data.
Open status O_STS |WORD ouT 2-digit hexadecimal code to indicate the result of initialization.
Send end S_END |BOOL ouT Turns ON when sending has completed.
Send error S ERR |BOOL ouT Turn ON if a send error has occurred.
Send status S STS |WORD ouT Code to indicate the result of sending
Receive end R_END |BOOL ouT Turns ON when receiving has completed.
Receive error R_ERR |BOOL ouT Turns ON if a receive error has occurred.
Receive status |R_STS |WORD ouT Code to indicate the result of receiving
Ei;ﬁ'}ve data R_LEN |INT ouT Outputs the received data length.
Receive data R_DAT _C_RCV_TYP IN_OUT | Stores received data.
11 PR2
RS-485 station STN NO |INT ouT The condition of the RS-4_85 _statlon numk_)er setup SW|t_ch (_)f the
No. - general purpose communication module is output to this pin.
RAS information | RAS I(1:_Pv|\;o2rk_TYPE IN_OUT Operating information of this FB.

<Format of the variables that are connected to the “send data” terminal (S_DAT)>

The data that are connected to “S_DAT” must be laid out as follows:

<When variable name is “S_DAT">

VAR

END_VAR

S_DAT:_C_SND_TYP11PR2;

S_DAT [0] Data 2 Data 1
S_DAT[1] Data 4 Data 3
S_DAT [511] Data 1024 | Data 1023

Upper order Lower order

* The size of send data is maximum 1024 bytes including start code, end code and BCC when code conversion is not to

be performed.

<Format of the variables that are connected to the “Receive data” terminal (R_DAT)>

The data that are connected to “R_DAT” must be laid out as follows:

<When variable name is “R_DAT" >

VAR

END_VAR

R_DAT:_C_RCV_TYP11PR2;

Upper order Lower order

R_DAT [0] Data 2 Data 1
R_DAT [1] Data 4 Data 3
R_DAT [511] Data 1024 | Data 1023

* The size of receive data is maximum 1024 bytes including start code, end code and BCC when code conversion is not to

be performed.
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“_Cfrp2”

3-1-3 Initialization

(1) Initialization parameters
In order to initialize each individual port of the general purpose communication module, it is necessary to set values which
match the communication specifications of the object external device to the individual communication parameters. The
table below shows the setting contents of these parameters.

3-1 Communication Protocol Included
Non-procedural FB “_Cfrp2”

No. |Item Description
General purpose Sets the station number of the general purpose communication module on the SX
0 communication module bus.
station No.
Designates an interface port on general purpose communication module.
1 Port No. 0: RS-232C port
1: RS-485 port
Message port No. 1 Designates a port No. for sending/receiving messages to/from a general purpose
5 communication module (1 to 127).
Note: Avoid designating a port No. which is already used for sending/receiving
messages to/from other module.
Message port No. 2 Designates a port No. for sending/receiving messages to/from a general purpose
3 communication module (1 to 127).
Note: Be careful not to duplicately set this port with message port No. 1 or other
message sending or receiving port numbers.
Designates the transmission speed.
4 Transmission speed 0: 1200 1: 2400 2:4800 3:9600 4:19200 5:38400 6:57600 7:76800
8: 115200 90: 300 91: 600 bps
Designates the data bit length. When "7" is selected, 7 bits make up one data; when
. "8," 8 bits make up one data.
5 Data bit 0: 7 bits
1: 8 bits
This is a bit which is added to data for the purpose of error detection. Designate the
6 Parity bit proper one to match the setting of the device at the other end.
0: None 1:0dd 2: Even
This bit indicates the end of data. Designate the proper one to match the setting of
7 Stop bit the device at the other end.
0: 1 bit 2: 2 bits
When signal line control is not performed, there is no difference in functions between
DCE and DTE modes. The RS-232C of the general purpose communication module
is of DTE specification, however, it can be used as a DCE specification interface
when signal lines are converted as follows:
8 DCE designation No. 7 pin (RS) to CS
No. 8 pin (CS) to RS
No. 6 pin (DR) to ER
No. 4 pin (ER) to DR
0: DTE 1:DCE 2: Modem DTE
9 ER/DR signal control 0: None
DTE mode 0: Off RS: always ON; Sending: unconditional
10 Signal flow 1: On RS: ON while sending; Sending: when CS is ON
control DCE mode | 9: Off CS: always ON; Sending: unconditional
1: On CS: ON when RS is ON; Sending: when ER is ON
Because communication between sender and receiver is performed asynchronously,
flow control may be necessary. The receiver sends an XOFF signal to indicate that it
cannot receive data for a while and then sends an XON signal to cancel the XOFF
11 | XON/XOFF control condition. To use XON/OFF control, the device at the other end must also have this
function.
0: NO 1. YES
Selects 4-wire or 2-wire for RS-485.
12 |RS-485 mode 0: 4-wire 1; 2-wire
13 |Reserved Not used
14 |Reserved
15 |Reserved
16 | Code conversion Converts binary data into a character string variable.

0: None 1: ASCII conversion 2: EBCDIC conversion
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3-1 Communication Protocol Included “ Cfrp2”
Non-procedural FB “_Cfrp2”

No. | Item Description

Designates data receiving method

0: None Receiving completes when data is received.

1: Variable length  Receiving completes when the data in a range between start
and end codes is received.

2: Fixed length Receiving completes when receive data reaches the specified
number of receive data bytes.

17 | Frame detection

Designates the number of receive data bytes when Fixed length is selected for

18 | Number of receive data bytes frame detection. When Variable length is selected, set this item to 0.

19 | Number of start code bytes Designates the number of start code bytes when "Variable length" is selected.

20 | Start code 1
21 | Start code 2
22 | Start code 3 Designates start code when Variable length is selected.
23 | Start code 4
24 | Start code 5

25 | Number of end code bytes Designates the number of end code bytes when Variable length is selected.

26 |Endcode 1

27 | End code 2

28 |Endcode 3 Designates end code when Variable length is selected.
29 |Endcode 4
30 |Endcode5

Sets whether or not to add horizontal parity for checking text data transmission
error.

0: None
1: Set in the order of upper- and lower-order byte
31 |BCC designation

|Upper byte of BCC|Lower byte of BCC |

2: Set in the order of lower- and upper-order byte

|Lower byte of BCC|Upper byte of BCC |

Sets the calculation range and BCC position. -—: Calculation range

0: Calculates the text part and enters it ahead of the end code.

: Start code 1| TEXT |BCC|| End code | (Note)

1: Calculates text part and end code and inserts them behind the end code.

32 | Calculation range, position | Start code | [TEXT|| End code || BCC]

2: Calculates start code and text part and inserts them ahead of the end code.

Start code ||TEXT |BCC|| End code |(Note)

3: Calculates start code, text part and end code and inserts them behind the end code.

Start code ||TEXT|| End code | BCC|

Note: In this case, the BCC code type cannot be designated as binary.
Specify other than CRC-16 for the BCC expression.
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“ Cfrp2” 3-1 Communication Protocol Included
Non-procedural FB “_Cfrp2”

No. |ltem Description

Calculation method to check for transmission error.

D1|D2 | - %g Dn
0: Add
D1+D2+ ... +Dn

1: Add and invert

33 | BCC calculation formula

Inversion of (D1 + D2 + ... + Dn)
2: EOR
D1 EOR D2 EOR ... EOR Dn
3: CRC *When CRC is selected, specify BCC Code Format to 0O: Binary.

CRC-16:X6+X15+X2+1

Designates the code type of BCC data.

0: Binary
34 | BCC code type 1: ASCIi
2: EBCDIC
The timer value for monitoring transmission since the data send request has been
35 sent from the CPU module onto the RS-232C line until sending is completed. This
Send timer value value can be set in 0.01-second steps.
Example: For 1 second, set this value to 100 . Maximum 327.67 seconds can be
set.
36
: Reserved Not used
39

Note 1: Parameter Nos.16 to 35 are valid even if changed after opening.

After opening, if parameter Nos.16 to 35 are changed and a setup error occurs, or if other parameters are
changed, an open error results and communication “OK” is turned OFF.

Note 2: No. in the above table is element number of the array variable for communication parameter.
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3-1 Communication Protocol Included “ Cfrp2”
Non-procedural FB “_Cfrp2”

(2) Initialization procedure
When the OPEN terminal of FB is turned ON, communication parameters are transferred to the general purpose
communication module, which executes processing for initialization. If initialization is impossible due to a communication
parameter setting error or hardware error, FB outputs the corresponding error code to the OPEN Status (O_STS).

Turned ON by the application program. Turned OFF by the application program.

(Note)

OPEN(OPEN)

\ Processing for initialization \

Port closing operation

Communication
ready (OK)

| If initialization error has occurred|

v

Note: OPEN signal shall be setto Always ON during data communication.

OPEN Status 00
(O_STS)

Error status

(3) OPEN status list

No. Result of initialization Remarks

‘00’ Ended normally
‘01 Transmission speed error General purpose communication module detected an error.
'02' Data bit length error General purpose communication module detected an error.
'03' Parity bit error General purpose communication module detected an error.
'04' Stop bit error General purpose communication module detected an error.
'05' DCE designation error General purpose communication module detected an error.
'06' Signal flow control setting error General purpose communication module detected an error.
‘o7 XON/XOFF control setting error General purpose communication module detected an error.
'08' RS-485 mode setting error General purpose communication module detected an error.
‘3F' Parameter modification error Parameter modification error after OPEN
'40' Code conversion setting error
'41' Frame detecting method setting error
‘42 Start code setting error
'43' End code setting error
‘44’ BCC code setting error
'45' BCC calculation range setting error
'46' BCC calculation formula setting error
‘47" BCC code type setting error
'48' Transmission timer specify setting error Do not specify a minus value for the send timer
‘80" Geqeral purpos_e communication module

station No. setting error
‘81" Channel No. setting error
'‘82' Message port No. setting error
‘93 Open error M_OPEN error
'94' Open error Lrloi;iqar:iqzuf;tiiggti?ri]len(]jo?jﬁeto abnormality on general purpose
‘A3 Eézgecs;r\li:rsr;gr?sr;:,icl))ézbecause in General purpose communication module detected an error.
‘A5’ Eg)é::rsrsri]rol?jeir'npossible because in General purpose communication module detected an error.
'A6' Processing impossible because self- General purpose communication module detected an error.

diagnosis is being executed.
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“_Cfrp2”

3-1-4 Data sending

(1) Data sending procedure

Send request (S_REQ)
Processing for sending |_|

Send end (S_END)

Send status (S_STS) ><

Send error (S_ERR)

Set data.

3-1 Communication Protocol Included

Non-procedural FB “_Cfrp2”

Send data (S_DAT) >< '/

X

Set data length.

Send data length (S_LEN) >< /

X

Turned ON by the application program. —

-— Turned OFF by the application program.

In case of sending error |

Output only one scanning.

Result of sending

’—‘ / Output only one scanning.

After setting send data and its data length, turn S_REQ (send request) ON by the application program. Then FB detects
the rising edge to execute the processing for sending.
When sending has ended, S_END (send end) flag is turned ON (for only one pulse). If a send error has occurred, S_END
(send end) and S_ERR (send error) are turned ON (for only one pulse), and the corresponding error code is output to

S_STS (send status) (“00” when ended normally).

(2) Send status list

No. Result of sending Remarks
'00' Normally ended
‘01 Send buffer has overflowed.
'40' Data send time-out
'90' General purpose communication module disconnected. Not detected
91 SX bus send error
'92' SX bus receive error Not detected
‘A0’ Object port error Specified port No. is neither 0 nor 1.
‘A3’ Processing impossible because in code conversion mode.
‘A5’ Processing impossible because in loader mode.
AG' Processing impossible because self-diagnosis is being Error detection on general purpose communication
executed. module
'c2' | Send buffer has overflowed. rIir(;glzjIo(leetection on general purpose communication
'c3' | Send data size over Error detection on general purpose communication

module
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3-1 Communication Protocol Included
Non-procedural FB “_Cfrp2”

“_Cfrp2”

3-1-5 Data receiving

(1) Data receiving procedure

Communication ready (OK)

|—» Continuous receiving operation

Receive data (R_DAT)

Receive data length (R_LEN)

Receive status (R_STS)

Receive end (R_END)

In case of receive error| Output only one scanning.

-
While the communication ready flag is turned ON, whether the data to be received exists or not is checked continuously
and, when it exists, the operation for receiving is executed. When a delimiter between data frames is detected, the
received data and the number of receive data bytes are stored in R_DAT (receive data) and R_LEN (receive data length),
respectively, and the R_END (receive end) flag is turned ON (for only one pulse). The result of receiving is stored in

R_STS (receive status). If a receive error has occurred, R_END (receive end) and E_ERR (receive error) are turned ON
(for only one pulse).

Receive error (E_ERR)

(2) Receiving status list

No. Result of receiving Remarks

‘00! Ended normally

'‘02' Receive buffer has overflowed.

'42' BCC error

'90" General purpose communication module disconnected.

‘91" SX bus send error

'92' SX bus receive error

General purpose communication module detected

‘A0’ Object port error
an error.

General purpose communication module detected

‘A3’ Processing impossible because in code conversion mode. an error
. L . . General purpose communication module detected
A5 Processing impossible because in loader mode. purp
an error.
A6 Processing impossible because self-diagnosis is being General purpose communication module detected
executed. an error.
‘co Hardware error detected during receiving General purpose communication module detected
(Parity error, Franming error, etc.) an error.
oy ) General purpose communication module detected
C1 Receive buffer has overflowed. purp

an error.

Note: Receiving conditions

The processing for receiving differs with the setting of parameter “Frame detection.”

None: Receiving completes when data is received.

Fixed length: Receiving completes when receive data reaches the specified number of receive data bytes.
Variable length: Receiving completes when the data in a range between start and end codes is received.
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3-1 Communication Protocol Included
Non-procedural FB “_Cfrp2”

“_Cfrp2”

3-1-6 RAS information
RAS information area is used as the work memory for FB operations as well as for checking the operating condition of
FBs. To use RAS information from the application program, it is necessary to declare variables in the following manner:

<Example of variable declaration>

VAR
RAS:
END_VAR

_C_work_TYPE11PR2;

<RAS information area (INT array)>

For the variable declaration shown above, the array variable in which RAS information is stored becomes “RAS”.
Individual element stores the following RAS information.

RAS.RAS[ 0] Port status
RASRASL 1) | o mocule.
RAS.RAS[ 2] Send request count
RAS.RAS[ 3] Send end count
RAS.RAS[ 4] Receive count
RAS.RASJ 5] Frame detection count
RAS.RAS[ 6] M_OPEN status
RAS.RAS[ 7] M_SEND status
RAS.RAS[ 8] M_RECEIVE status
RAS.RAS[ 9] M_SEND error count
RAS.RAS[10] M_RECEIVE error count
RAS.RAS[11] Reserved
RAS.RAS[12] Reserved
RAS.RAS[13] Reserved
RAS.RAS[14] Reserved
RAS.RAS[15] Reserved
RAS.RAS[16] Reserved
RAS.RAS[17] Reserved
RAS.RASI[18] Reserved
RAS.RAS[19] Reserved
* Port status * Status of general purpose communication module
Control data Error data

151413121110 9 8 7 6 5 4 3 2 10

[ T]

Send error

Receive error
Framing error
Overrun
Parity error
Reserved
Reserved
— Reserved

151413121110 9 8 7 6 5 4 3 2 1 0

3-11

. Mode switch (x8;
RS signal ) (x8)
. Mode switch (x4)
CS signal )
. Mode switch (x2)
DR signal )
. Mode switch (x1)
ER signal
. Reserved
CD signal
. Reserved
Cl signal
I Reserved
Initialization end
Reserved
Reserved

Reserved
Reserved
Reserved
Reserved
RS-485 station No. (x8)
RS-485 station No. (x4)
RS-485 station No. (x2)
—— RS-485 station No. (x1)




3-2 FUJI General Purpose Inverter Procedure “_CfdFRN"
FB“ CfdFRN”

3-2-1 General

The “_CfdFRN” FB (function block) communicates data between the CPU module and FUJI FRENIC Series general
purpose inverter using the start-stop synchronization type transmission protocol. For more information of the dedicated
transmission parameters that are necessary to control the FRENIC 5000 Series general purpose inverter, refer to the
manual supplied with the inverter.

This FB performs the following operations:

1) Initialization of communication port
Initializes the RS-485 port (the setting of transmission speed, data bit length, parity bit, etc.)

2) Data sending/receiving function

Sends data from an application program in the MICREX-SX series CPU module to general purpose inverter (FRENIC
5000 series) via the general purpose communication module, or outputs the data received via the general purpose
communication module to an application program.

3) Transmission condition monitoring function
Monitors data transmission condition and outputs error information if abnormal.

<Connecting method of “_CfdFRN">
The connecting method between the general purpose communication module and FUJI FRENIC 5000 series general
purpose inverter must be “1:N connection” by RS-485 (2-wire system).

<FB operating conditions>

System configuration:
* One FB is necessary for each communication port (RS-485) to be used. Communication with the inverters that are
connected to one RS-485 system is performed by one FB.
« FUJI general purpose inverter may not be connected to the RS-232C port.
« This FB cannot be used in the mode where RS-232C/RS-485 signal conversion is enabled for the general purpose
communication module.
Memory capacity:
Program area = 2046 steps
Data memory capacity = Instance memory for user FBs (280 words)
+ Standard memory (854 words)
+ Instance memory for system FBs (90 words)

Notes:

1) Above figures for memory capacity includes the area for the main body of non-procedural FB and those for sub-FBs
that are called from the non-procedural FB.

2) Above figures for standard memory and retain memory includes the memory capacity necessary for sending/receiving
data.
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“ CfdFRN"

3-2 FUJI General Purpose Inverter Procedure

3-2-2 Specifications for _CfdFRN

(1) FB format
Input terminal name

FB “_CfdFRN”

Output terminal name

'

OPEN —

Send request —

Send station address —
Send command code —
Send function code —]

Number of send data bytes —

Send text data —
Receive text data —
Communication parameter —

RAS information —

_CfdFRN

(BOOL) OPEN

(BOOL) S_REQ

(WORD) S_STN

(WORD) S_CMD

(_C_SFNC_TYP61) S_FNC

(INT) S_LEN

(_C_STXT_TYP61) S_TXT

(_C_RTXT_TYP61) R_TXT

(_C_PAR_TYP61) PARA

(_C_work_TYPE61) RAS

(BOOL) OK

(WORD) O_STS

(BOOL) R_END

(BOOL) R_ERR

(WORD) R_STS

(WORD) R_STN

(_C_RFNC_TYP61) R_FNC

(WORD) R_ERCD

(INT) R_LEN

'

—— Communication ready

— Open status

— Receive end

— Receive error

— Receive status

— Receive station address

— Receive function code

— Receive error code

—— Number of receive data bytes

— Send text data

—— Receive text data IN-OUT
terminal
—— Communication parameter (Note)

— RAS information

* () indicates data type.

Note: In general, FBs are used with only the terminals connected that are necessary for communication. Be sure to
connect variables to the IN-OUT terminals.
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3-2 FUJI General Purpose Inverter Procedure

FB “_CfdFRN”

(2) Explanation of each FB terminal

“ CfdFRN”

Terminal name Variable | Data type 1/0 Description
name
ON: Sends "communication parameters" to the general
purpose communication module to initialize communication.
Open OPEN BOOL IN When"communlcatlon becomes possible, "communication
ready" turns ON.
OFF: Performs the processing for ending communication.
"Communication ready" turns OFF.
Starts to send data. When sending is completed, this needs to
Send request S_REQ |BOOL IN be turned OFF by the application program.
Send station S STN |WORD IN Stores the address of the send station.
address
f:gg command S _CMD |WORD IN Stores the send command code.
Send function code |S_FNC _0_81'-:\’(\1561 IN_OUT | Stores the send function code.
Number of send S LEN |INT IN Stores the number of send data bytes.
data bytes
Send text data S_TXT _C_STXT IN_OUT | Stores the send text data.
_TYP61
Communication PARA _C_PAR IN_OUT | Stores the initialization parameters.
parameter _TYP61 -
Communication OK BOOL ouT Turns ON when |n|t|aI|zat|on_has end_e_d normally to indicate that
ready the system is ready for sending/receiving data.
Open status O_STS |WORD ouT 2-digit hexadecimal code to indicate the result of initialization
Receive end R_END |BOOL ouT Turns ON when receive ends.
Receive error R_ERR |BOOL ouT Turns ON if a receive error has occurred.
Receive status R_STS |WORD ouT Receive result code
Receive station R_STN |WORD ouT Stores the address of the receive station.
address
Receive function R_FNC ~C_RFNC IN_OUT | Stores the receive function code.
code _TYP61
. R_ERC- .
Receive error code D WORD ouT Stores the receive error code.
Number of receive R_LEN [INT ouT Stores the number of receive data bytes.
data bytes
Receive text data R_TXT _C_RTXT IN_OUT | Stores receive text data.
_TYP61
. . C_work . .
RAS information RAS T T TYPE6L IN_OUT | Stores the operating status of this FB.

3-14



“ CfdFRN"

3-2-3 Initialization

3-2 FUJI General Purpose Inverter Procedure
FB “ CfdFRN”

(1) Set values of initialization parameters

In order to initialize (RS-485) communication ports which are to be used, it is necessary to set proper values for each
“communication parameter” item so as to match the communication specifications of the FVR-9 series general purpose
inverter. The table below shows the setting contents of these parameters.

No. |Item Description
General purpose
0 communication module Sets the station number of the general purpose communication module on the SX bus.
station No.
Designates an interface port on the general purpose communication module.
1 Port No. .
1: RS-485 port
2 Message port No. DeS|gnat_es a port No. for sending/receiving message to/from a general purpose
communication module.
3 Reserved Not used
4 Transmission speed Designates the transmission speed.
P 0: 1200 1:2400 2:4800 3:9600 4:19200 bps
Designates the data bit length. When "7" is selected, 7 bits make up one data; when
5 Data bit "8", 8 bits make up one data.
0: 7 bits (when ASCII code is used)
1: 8 bhits (when EBCDIC code is used)
This is a bit which is added to data for the purpose of error detection. Designate the
6 Parity bit proper one to match the setting of the device at the other end.
0: None 1:0dd 2: Even
This bit indicates the end of data. Designate the proper one to match the setting of the
7 Stop bit device at the other end.
0: 1 bit 2: 2 hits
8
: Reserved Not used
15
The timer for monitoring during the period from when the CPU module sends a send
Lo request to a device until communication ends. This value can be set in 0.01-second
16 | Response monitoring timer steps
Example: For 1 second, set this value to "100".
17 | Retry count In case qf C(_)mmunlcatlon error, this designates how many times to retry
communication.
18
: Reserved Not used
39

Note: No. in the above table is element number of the array variable for communication parameter.
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3-2 FUJI General Purpose Inverter Procedure

FB “_CfdFRN”

(2) Initialization procedure

When the OPEN terminal of FB is turned ON, communication parameters are transferred to the general purpose
communication module, which executes initialization. If initialization is impossible due to communication parameter

setting error or hardware error, FB outputs the corresponding error code to O_STS (OPEN status).

Turned ON by the application program.

(Note)

OPEN (OPEN)

\ Processing for initialization \

Communication
ready (OK)

If an initialization error
has occurred

Al

Note: OPEN signal shall be kept ON during data communication

OPEN Status “00” “Error status”
(O_STS)

(3) OPEN status list

No. Result of initialization Remarks
‘00’ Ended normally
‘o1 Transmission speed error General purpose communication module detected an error.
'02' Data bit length error General purpose communication module detected an error.
'03' Parity bit error General purpose communication module detected an error.
'04' Stop bit error General purpose communication module detected an error.
'05' Reserved
'06' Reserved
‘07" Reserved
'3F' Parameter changeover error Parameter modification after OPEN detected
‘40 Res_ponse monitoring timer value

setting error
‘41" Retry count setting error
‘42 Reserved
'43' Reserved
80" General purpose communication

module station No. setting error
'81' Port No. setting error
‘82’ Message port No. setting error
'93' Open error Initialization failed due to SX bus error
94" Open error ::rgtrLarITi]zuar::ggti?rillen(:O%ﬁeto abnormality on general purpose
‘A3’ Ec!ﬁ\c/zf:iigr? IiTTOF:feS_Sible because in General purpose communication module detected an error.
‘A5’ E)r{;)dc;srsri]r;%;r.npossible because in General purpose communication module detected an error.
‘A6’ Processing impossible because General purpose communication module detected an error.

selfdiagnosis is being executed.
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Turned OFF by the application program.

Port closing operation



“_CfdFRN" 3-2 FUJI General Purpose Inverter Procedure
FB “ CfdFRN”

3-2-4 Data sending/receiving

(1) Data sending/receiving procedure
Set send text data.

Send text data (S_TXT)

Set send station address.

Send station address (S_STN)

Set send command code.

Send command code (S_CMD)

Set send function code.

> > XK
> > > XK

Send function code (S_FNC) >< /

Turned ON by the application program. Turned OFF by the application program.
- _

Send request (S_REQ)

SR D G
S SRR
S G
S G

S R

Receive end (R_END)

In case of receive error| Output only one scanning

=
e

Receive error (R_ERR)

Send text data, send station address, send command code and send function code are set and then send request is
turned ON by the application program. FB detects the rising edge to execute the processing for sending.

When the send station address is for all stations (= 90), the receive end flag is automatically turned ON the moment
sending is completed (receive error flag is also turned ON if abnormal).

When the send station address is for one station (# 90), the system automatically enters receiving waiting mode the
moment sending is completed, executing the processing for receiving. When the delimiter between frames is detected,
the receive end flag is automatically turned ON (receive error flag is also turned ON if abnormal).
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3-2 FUJI General Purpose Inverter

(2) Sending/receiving status list

Procedure FB “ CfdFRN”

No. Result of sending/receiving Remarks
‘00! Ended normally
'01' Send buffer has overflowed
'02' Receive buffer has overflowed
‘40 Data send time-out
‘41" Protocol response error
'42' BCC error
90" General purpose communication Not detected
module disconnected.
'91' SX bus send error
'92' SX bus receive error
AQ" Object port error General purpose communication
module detected an error.
AT’ Processing impossible because in General purpose communication
conversion mode. module detected an error.
- Processing impossible because in General purpose communication
A5
loader mode. module detected an error.
. Processing impossible because self- | General purpose communication
A6 . LS .
diagnosis is being executed. module detected an error.
'co' Hardware error detected during General purpose communication
receiving module detected an error.
'c1 Receive buffer has overflowed. General purpose communication
module detected an error.
'c2' Send buffer has overflowed. General purpose communication
module detected an error.
'c3 | Send data size over General purpose communication

module detected an error.
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“_CfdFRN" 3-2 FUJI General Purpose Inverter
Procedure FB “ CfdFRN”

3-2-5 RAS information
RAS information area is used as the work memory for FB operations as well as for checking the operating condition of
FBs. To use RAS information from the application program, it is necessary to declare variables in the following manner:

<Example of variable declaration>

VAR
RAS: _C_work_TYPE®61;
END_VAR

<RAS information area (INT array)>

For the variable declaration shown above, the array variable in which RAS information is stored becomes “RAS”.
Individual element stores the following RAS information.

RAS.RAS[ 0] Port status
RASRASL 1) | o mocule.
RAS.RAS[ 2] Send request count
RAS.RAS[ 3] Send end count
RAS.RAS[ 4] Receive count
RAS.RASJ 5] Frame detection count
RAS.RAS[ 6] M_OPEN status
RAS.RAS[ 7] M_SEND status
RAS.RAS[ 8] M_RECEIVE status
RAS.RAS[ 9] M_SEND error count
RAS.RAS[10] M_RECEIVE error count
RAS.RAS[11] Reserved
RAS.RAS[12] Reserved
RAS.RAS[13] Reserved
RAS.RAS[14] Reserved
RAS.RAS[15] Reserved
RAS.RAS[16] Reserved
RAS.RAS[17] Reserved
RAS.RASI[18] Reserved
RAS.RAS[19] Reserved
* Port status * Status of general purpose communication module
Control data Error data

151413121110 9 8 7 6 5 4 3 2 1 0 151413121110 9 8 7 6 5 4 3 2 1 0

[TTTTTTTT]

. Mode switch (x8;
RS signal X (x8)
. Mode switch (x4)
CS signal X
. Mode switch (x2)
DR signal X
. Mode switch (x1)
ER signal
. Reserved
CD signal
. Reserved
Cl signal
I Reserved
Initialization end
Reserved
Reserved
Reserved
Send error
. Reserved
Receive error
. Reserved
Framing error
Reserved
Overrun .
. RS-485 station No. (x8)
Parity error X
RS-485 station No. (x4)
Reserved i
RS-485 station No. (x2)
Reserved i
—— RS-485 station No. (x1)
— Reserved
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3-3 FUJI General Purpose Inverter Standard “_CfdFVR”
Communication (FGI-BUS) Procedure FB “_CfdFVR”

3-3-1 General

The “_CfdFVR” FB (function block) communicates data between the CPU module and FUJI FVR Series general purpose
inverter using the “FGI-BUS” transmission protocol. For more information of the dedicated transmission parameters that
are necessary to control the FVR Series general purpose inverter, refer to the manual supplied with the inverter.

This FB performs the following operations:

1) Initialization of communication port
Initializes the RS-485 port (the setting of transmission speed, data bit length, parity bit, etc.)

2) Data sending/receiving function

Sends data from an application program in the MICREX-SX series CPU module to general purpose inverter (FVR) via the
general purpose communication module, or outputs the data received via the general purpose communication module to
an application program.

3) Transmission condition monitoring function
Monitors data transmission condition and outputs error information if abnormal.

<Connecting method of “_CfdFVR" >
The connecting method between the general purpose communication module and FUJI FVR series general purpose
inverter must be “1:N connection” by RS-485 (2-wire system).

<FB operating conditions>

System configuration:
* One FB is necessary for one communication port to be used (RS-485). The control of all the inverters that are connected
to one RS-485 system is performed by one FB.
« FUJI general purpose inverter may not be connected to the RS-232C port.
» This FB cannot be used in the mode where RS-232C/RS-485 signal conversion is enabled for the general purpose
communication module.
Memory capacity:
Program area = 2015 steps
Data memory capacity = Instance memory for user FBs (278 words)
+ Standard memory (794 words)
+ Instance memory for system FBs (90 words)

Notes:

1) Above figures for memory capacity includes the area for the main body of non-procedural FB and those for sub-FBs
that are called from the non-procedural FB.

2) Above figures for standard memory and retain memory includes the memory capacity necessary for sending/receiving
data.

* FGI-BUS: Euji Electric General Inverter’s Serial protocol
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“ CfdFVR”

3-3 FUJI General Purpose Inverter Standard

Communication (FGI-BUS) Procedure FB “_CfdFVR”

3-3-2 Specifications for _CfdFVR

(1) FB format
Input terminal name

Output terminal name

'

OPEN — (BOOL) OPEN

Send request — (BOOL) S_REQ
Send station address — (WORD) S_STN
Send command type —| (WORD) S_KND

Send function code —]

Send text data —

Receive text data —

Communication parameter —

RAS information —

(_C_SFNC_TYP62) S_FNC

(_C_STXT_TYP62) S_TXT

(_C_RTXT_TYP62) R_TXT

_CfdFVR

(BOOL) OK

(WORD) O_STS

(BOOL) R_END

(BOOL) R_ERR

(WORD) R_STS

(WORD) R_STN

(WORD) R_KND
(_C_RFNC_TYP62) R_FNC
(WORD) R_ERCD

(INT) R_LEN

(_C_PAR_TYP62) PARA

(_C_work_TYPE62) RAS

'

—— Communication ready
—— Open status
— Receive end
— Receive error
— Receive status
— Receive station address
— Receive command type
— Receive function code
—— Receive error code
Number of receive data bytes

— Send text data

I Receive text data IN-OUT
terminal
L Communication parameter | (Note)

—— RAS information

* () indicates data type.

Note: In general, FBs are used with only the terminals connected that are necessary for communication. Be sure to
connect variables to the IN-OUT terminals.
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3-3 FUJI General Purpose Inverter Standard

“ CfdFVR”

Communication (FGI-BUS) Procedure FB “_CfdFVR”

(2) Explanation of each FB terminal

Terminal name Variable |Data type 110 Description
name
ON: Sends "communication parameters" to the general purpose
communication module to initialize communication.
Open OPEN BOOL IN When"communlcatlon becomes possible, "communication
ready" turns ON.
OFF: Performs the processing for ending communication.
"Communication ready" turns OFF.
Starts to send data. When sending is completed, this needs to
Send request S_REQ |BOOL IN be turned OFF by the application program.
Send station S STN WORD IN Stores the address of the send station.
address
tsyzr(l,d command S KND |WORD IN Stores the send command type.
. C_SFNC .
Send function code |S_FNC |—— TYP62 IN_OUT | Stores the send function code.
Send text data S _TXT _C_STXT IN_OUT | Stores the send text data.
_TYP62
Communication PARA —C_PAR IN_OUT | Stores the initialization parameters.
parameter _TYP62 -
Communication OK BOOL ouT Turns ON V\{hen |n|t|aI|zat|on_has end_e_d normally to indicate that
ready the system is ready for sending/receiving data.
Open status O_STS |WORD ouT 2-digit hexadecimal code to indicate the result of initialization
Receive end R_END |BOOL ouT Turns ON when receive ends.
Receive error R_ERR |BOOL ouT Turns ON if a receive error has occurred.
Receive status R_STS |WORD ouT Receive result code
Receive station R_STN |WORD ouT Stores the address of the receive station.
address
E/Eceelve command R_KND |WORD ouT Stores the receive command type.
Receive function R_FNC ~C_RFNC IN_OUT | Stores the receive function code.
code _TYP62
Receive error code |R_ERCD |WORD ouT Stores the receive error code.
Number of receive R_LEN INT ouT Stores the number of receive data bytes.
data bytes
Receive text data |R_TXT _C_RTXT IN_OUT | Stores receive text data.
- _TYP62 -
. . _C_work . .
RAS information RAS TYPE62 IN_OUT | Stores the operating status of this FB.
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“ CfdFVR”

3-3 FUJI General Purpose Inverter Standard

Communication (FGI-BUS) Procedure FB “_CfdFVR”

3-3-3 Initialization

(1) Set values of initialization parameters

In order to initialize (RS-485) communication ports which are to be used, it is necessary to set proper values for each
“communication parameter” item so as to match the communication specifications of the FVR-11 series general purpose
inverter. The table below shows the setting contents of these parameters.

No. |Item Description
General purpose
0 communication module Sets the station number of the general purpose communication module on the SX bus.
station No.
Designates an interface port on the general purpose communication module.
1 Port No. .
1: RS-485 port
2 Message port No. DeS|gnat_es a port No. for sending/receiving message to/from a general purpose
communication module.
3 Reserved Not used
4 Transmission speed Designates the transmission speed.
P 0: 1200 1:2400 2:4800 3:9600 4:19200 bps
Designates the data bit length. When "7" is selected, 7 bits make up one data; when
. "8", 8 bits make up one data.
5 Data bit 0: 7 bits
1: 8 hits
This is a bit which is added to data for the purpose of error detection. Designate the
6 Parity bit proper one to match the setting of the device at the other end.
0: None 1:0dd 2: Even
This bit indicates the end of data. Designate the proper one to match the setting of the
7 Stop bit device at the other end.
0: 1 bit 2: 2 hits
8
: Reserved Not used
15
The timer for monitoring during the period from when the CPU module sends a send
Lo request to a device until communication ends. This value can be set in 0.01-second
16 | Response monitoring timer steps
Example: For 1 second, set this value to "100".
17 | Retry count In case qf C(_)mmunlcatlon error, this designates how many times to retry
communication.
18
: Reserved Not used
39

Note: No. in the above table is element number of the array variable for communication parameter.
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3-3 FUJI General Purpose Inverter Standard

Communication (FGI-BUS) Procedure FB “_CfdFVR”

(2) Initialization procedure

When the OPEN terminal of FB is turned ON, communication parameters are transferred to the general purpose
communication module, which executes initialization. If initialization is impossible due to communication parameter

setting error or hardware error, FB outputs the corresponding error code to O_STS (OPEN status).

Turned ON by the application program.

(Note)

OPEN (OPEN)

\ Processing for initialization \

Communication
ready (OK)

If an initialization error
has occurred

Al

Note: OPEN signal shall be kept ON during data communication

OPEN Status “00” “Error status”
(O_STS)

(3) OPEN status list

No. Result of initialization Remarks
‘00’ Ended normally
‘o1 Transmission speed error General purpose communication module detected an error.
'02' Data bit length error General purpose communication module detected an error.
'03' Parity bit error General purpose communication module detected an error.
'04' Stop bit error General purpose communication module detected an error.
'3F' Parameter changeover error Parameter modification after OPEN detected
‘40" Response monitoring timer value
setting error
'41' Retry count setting error
. General purpose communication
80 ; .
module station No. setting error
'81' Port No. setting error
‘82 Message port No. setting error
'93' Open error Initialization failed due to SX bus error
94" Open error Inltlallzat_lon _fa|led due to abnormality on general purpose
communication module
‘A3’ Process.lng impossible because in General purpose communication module detected an error.
conversion mode.
‘A5’ Processing impossible because in General purpose communication module detected an error.
loader mode.
‘A6’ Processing impossible because General purpose communication module detected an error.

selfdiagnosis is being executed.
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Port closing operation



“ CfdFVR”

3-3 FUJI General Purpose Inverter Standard

Communication (FGI-BUS) Procedure FB “_CfdFVR”

3-3-4 Data sending/receiving

(1) Data sending/receiving procedure

Set send text data.

Send text data (S_TXT)

/

Set send station address.

Send station address (S_STN)

Set send command type.

Send command type (S_KND)

> > XK

/

Set send function code.

Send function code (S_FNC)

X

> > > XK

Turned ON by the application program.

Send request (S_REQ)

Receive station address (R_STN)

Received command type (R_KND) T
Receive function code (R_FNC)
Receive error code (R_ERCD) ><

Turned OFF by the application program.
/

Receive end (R_END)

In case of receive error

N
e

Output only one scanning

Receive error (R_ERR)

Send text data, send station address, send command code and send function code are set and then send request is
turned ON by the application program. FB detects the rising edge to execute the processing for sending.

When the send station address is for all stations (= 99), the receive end flag is automatically turned ON the moment
sending is completed (receive error flag is also turned ON if abnormal).
When the send station address is for one station (# 99), the system automatically enters receiving waiting mode the
moment sending is completed, executing the processing for receiving. When the delimiter between frames is detected, the
receive end flag is automatically turned ON (receive error flag is also turned ON if abnormal).
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3-3 FUJI General Purpose Inverter Standard

(2) Sending/receiving status list

Communication (FGI-BUS) Procedure FB “_CfdFVR”

No. Result of sending/receiving Remarks
‘00’ Ended normally
‘01 Send buffer has overflowed
'02' Receive buffer has overflowed
‘40 Data send time-out
'41' Protocol response error
'42' BCC error
90" General purpose communication Not detected
module disconnected.
o1 SX bus send error
'92' SX bus receive error
'93' NAK recieve
‘A0’ | Object port error General purpose communication
module detected an error.
‘A’ Processing impossible because in General purpose communication
conversion mode. module detected an error.
A5 Processing impossible because in General purpose communication
loader mode. module detected an error.
. Processing impossible because self- | General purpose communication
A6 . - .
diagnosis is being executed. module detected an error.
‘co Hardware error detected during General purpose communication
receiving module detected an error.
'‘C1'" |Receive buffer has overflowed. General purpose communication
module detected an error.
'c2' Send buffer has overflowed. General purpose communication
module detected an error.
'c3' | Send data size over General purpose communication

module detected an error.

3-26

“ CfdFVR”



“ CfdFVR”

3-3-5 RAS information
RAS information area is used as the work memory for FB operations as well as for checking the operating condition of
FBs. To use RAS information from the application program, it is necessary to declare variables in the following manner:

3-3 FUJI General Purpose Inverter Standard
Communication (FGI-BUS) Procedure FB “_CfdFVR”

<Example of variable declaration>

VAR

RAS:
END_VAR

_C_work_TYPE62;

<RAS information area (INT array)>

For the variable declaration shown above, the array variable in which RAS information is stored becomes “RAS".
Individual element stores the following RAS information.

RAS.RAS[ 0]
RAS.RAS[ 1]

RAS.RAS[ 2]
RAS.RAS[ 3]
RAS.RAS[ 4]
RAS.RAS| 5]
RAS.RAS| 6]
RAS.RAS[ 7]
RAS.RAS| 8]
RAS.RAS[ 9]
RAS.RAS[10]
RAS.RAS[11]
RAS.RAS[12]
RAS.RAS[13]
RAS.RAS[14]
RAS.RAS[15]
RAS.RAS[16]
RAS.RAS[17]
RAS.RAS[18]
RAS.RAS[19]

e Port status

Control data

Port status

Status of general purpose
communication module

Send request count

Send end count

Receive count

Frame detection count

M_OPEN status

M_SEND status

M_RECEIVE status

M_SEND error count

M_RECEIVE error count

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Error data

151413121110 9 8 7 6 5 4 3 2 1 0

[ T]

RS signal

CS signal

DR signal

ER signal

CD signal

Cl signal

Initialization end

Reserved

Send error

Receive error

Framing error
Overrun

Parity error
Reserved

Reserved

— Reserved

* Status of general purpose communication module

151413121110 9 8 7 6 5 4 3 2 1 0

[

[

]
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Mode switch (x8

Mode switch (x4

Mode switch (x2

)
)
)
)

Mode switch (x1,

Reserved

Reserved

Reserved
Reserved

Reserved

Reserved
Reserved

Reserved

RS-485 station No. (x8)

RS-485 station No. (x4)

RS-485 station No. (x2)
—— RS-485 station No. (x1)



3-4 Communication Protocol Included General “« Ctfvrpr”
Purpose Inverter Procedure FB*_Cfvrpr”

3-4-1 General

The “_Cfvrpr” FB (function block) communicates data, using “FGI-BUS”, between the CPU module and FUJI FVR series
general purpose inverter. The “_Cfvrpr” FB performs part of the processing under the communication protocol in the
firmware in the general purpose communication module in order to reduce the number of program steps (see note).

For more information of the dedicated transmission parameters that are necessary to control FUJI FVR series general
purpose inverter, refer to the manual supplied with the inverter.

Note: This FB can be used with V2536 or later version of general purpose communication module.

This FB performs the following operations:

1) Initialization of communication port
Initializes the RS-485 port (the setting of transmission speed, data bit length, parity bit, etc.)

2) Data sending/receiving function

Sends data from an application program in the MICREX-SX series CPU module to general purpose inverter (FVR) via the
general purpose communication module, or outputs the data received via the general purpose communication module to
an application program.

3) Transmission condition monitoring function
Monitors data transmission condition and outputs error information if abnormal.

<Connecting method of “_Cfvrpr”>
The connecting method between the general purpose communication module and FUJI FVR series general purpose
inverter must be “1:N connection” by RS-485 (2-wire system).

<FB operating conditions>

System configuration:
* One FB is necessary for one communication port to be used (RS-485). The control of all the inverters that are connected
to one RS-485 system is performed by one FB.
« FUJI general purpose inverter may not be connected to the RS-232C port.
» This FB cannot be used in the mode where RS-232C/RS-485 signal conversion is enabled for the general purpose
communication module.
Memory capacity:
Program area = 1186 steps
Data memory capacity = Instance memory for user FBs (116 words)
+ Standard memory (826 words)
+ Instance memory for system FBs (74 words)

Notes:

1) Above figures for memory capacity includes the area for the main body of non-procedural FB and those for sub-FBs
that are called from the non-procedural FB.

2) Above figures for standard memory and retain memory includes the memory capacity necessary for sending/receiving
data.
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“_Cfvrpr” 3-4 Communication Protocol Included General
Purpose Inverter Procedure FB “_Cfvrpr”

3-4-2 Specifications for _Cfvrpr

(1) FB format
Input terminal name

Output terminal name

'

_Cfvrpr

OPEN — (BOOL) OPEN (BOOL) OK

Send request — (BOOL) S_REQ (WORD) O_STS

(BOOL) S_RUN

(BOOL) R_END

(BOOL) R_ERR

(WORD) R_STS

(WORD) R_STN

(WORD) R_KND

(_C_RFNC_TYP62PR) R_FNC

(WORD) R_ERCD

(INT) R_LEN
Send textdata — ----------- (_C_STXT_TYP62PR) S_TXT -----------
Receive text data — ----------- (_C_RTXT_TYP62PR) R_TXT -----------
Communication parameter —— ----------- (_C_PAR_TYP62PR) PARA  -----------
RAS information — ----------- (_C_work_TYPE62PR) RAS  -----------

'

—— Communication ready
—— Open status

— Send run

— Receive end

— Receive error

— Receive status

— Receive station address
— Receive command type

— Receive function code

— Receive error code

—— Send text data

— Receive text data

— RAS information

* () indicates data type.

—— Number of receive data bytes

— Communication parameter

IN-OUT
terminal
(Note)

Note: In general, FBs are used with only the terminals connected that are necessary for communication. Be sure to

connect variables to the IN-OUT terminals.
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3-4 Communication Protocol Included General

“ Cfvrpr”

Purpose Inverter Procedure FB “_Cfvrpr”

(2) Explanation of each FB terminal

Terminal name Variable | Data type 1/0 Description
name
ON: Sends "communication parameters" to the general purpose
communication module to initialize communication.
Open OPEN BOOL IN When"communlcatlon becomes possible, "communication
ready" turns ON.
OFF: Performs the processing for ending communication.
"Communication ready" turns OFF.
Starts to send data. When sending is completed, this needs to
Send request S_REQ |BOOL IN be turned OFF by the application program.
_C_STXT
Send text data S_TXT “TYP62PR IN_OUT | Stores the send text data.
Communication _C_PAR C
parameter PARA TYP62PR IN_OUT | Stores the initialization parameters.
Communication OK BOOL ouT Turns ON V\{hen |n|t|aI|zat|on_has end_e_d normally to indicate that
ready the system is ready for sending/receiving data.
Open status O_STS |WORD ouT 2-digit hexadecimal code to indicate the result of initialization
Send run S_RUN |BOOL ouT Turns ON while data is sent to all stations.
Receive end R_END |[BOOL ouT Turns ON when receive ends.
Turns ON if a receive error has occurred.
R_ERR does not turn ON while NAK is received from a remote
Receive error R_ERR |BOOL ouT station because NAK signal is received normally. R_ERR turns
ON only when data is not normally received due to no response
or BCC error, for example.
Code to indicate the result of receiving.
Recieve status R STS |WORD ouT In case of no response (or_BCC error), sendlng station code is
- output to the receiving station address so that it can be known
which station didn't respond.
Receive station R STN | WORD ouT Stores the receiving station address that indicates from which
address - inverter the data was sent.
Sﬁzleve command R_KND |WORD ouT Stores command type characters of received frame.
Receive function R ENC _C_RFNC IN OUT Stores function type character and function number of received
code - _TYP62PR | — frame.
Receive error code R_ERC- WORD ouT _Stores error code sent from inverter if NAK is received from
D inverter.
Number of receive R_LEN [INT ouT Stores the number of bytes of received data.
data bytes
Received text data is stored when the data of the station to
C RTXT which the inverter responded is received by the general purpose
Receive text data R_TXT |— = IN_OUT | communication module. When multiple inverters are connected,
TYP62PR S . . ;
- the application program judges, based on receive station
address "R_STN", from which station the data was sent.
RAS information RAS —C_work IN_OUT | Stores the operating status of this FB
_TYPE62PR| - perating '
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“_Cfvrpr”

<Format of the variables that are connected to the “send text data” terminal (S_TXT)>

3-4 Communication Protocol Included General
Purpose Inverter Procedure FB “_Cfvrpr”

The data that are connected to “S_TXT"” must be laid out as follows:
<When variable name is “S_TXT">

VAR
S _TXT:
END_VAR

_C_SEND_TYPEB2PR;

Upper order

Lower order

S_TXT[ 0] SOH Total numbset;t(i);r(]j:ta sending
S_TXT[ 1] Station number (the units digit) Station number (the tens digit)
S_TXT[ 2] Command type character ENQ

S_TXT[ 3] Function number (the tens digit) Function type character
S_TXT[ 4] Added special data Function number (the units digit)
S_TXT[ 5] Data 2 Data 1

S_TXT[ 6] Data 4 Data 3

S_TXT[ 7] SOH ETX

S_TXT[ 8] Station number (the units digit) Station number (the tens digit)
S TXT[ 9] Command type character ENQ

S _TXT[10] Data 2 Data 1

S TXT[11] Data 4 Data 3

S_TXT[12] SOH EXT

S _TXT[13] Station number (the units digit) Station number (the tens digit)
S_TXT[14] Command type character ENQ

S_TXT[15] 00 ETX

S_TXT[217] 00 00

Example of standard frame

Example of selecting

Example of polling

Note: Send data is prepared for the standard frames (14 bytes each) for maximum 31 inverter stations that can be
connected plus one byte (= 218 words). The data shall be set such that unused areas become 0 (zero).

* Send data is prepared for all the inverter stations that are connected, but data is sent to or received from one station at a
time due to FB internal processing.

<List of receive error codes “R_ERCD">

Error code Name Description
4A(h) Format error Data exceeded the specified range.
4B(h) Command error Unspecified command code was sent.
4E(h) Function code error Inexistent function code was requested.
Write inhibit Write request was issued during operation to a write inhibited function or a
4F(h) . L " : .
function that inhibits writing during operation.

Note: For more information, refer to the inverter specifications.
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3-4 Communication Protocol Included General “« Ctfvrpr”
Purpose Inverter Procedure FB “_Cfvrpr”

3-4-3 Initialization

(1) Set values of initialization parameters

In order to initialize the ports of the general purpose communication module, it is necessary to set proper values for each
"communication parameter" item so as to match the communication specifications of the corresponding external device.
The table below shows the setting contents of these parameters.

No. |ltem Description
General purpose

0 communication module Sets the station number of the general purpose communication module on the SX bus.
station No.

1 Port No Designates an interface port on the general purpose communication module.

1: RS-485 port

Designates a port No. for sending/receiving message to/from a general purpose
2 Message port No. 1 communication module (1 to 127).
Note: Avoide setting the same value as other message send/receive port numbers.

Designates a port No. for sending/receiving message to/from a general purpose

communication module (1 to 127).

Note: Avoide setting the same value message port No. 1 or other message send/
receive port numbers.

3 Message port No. 2

Designates the transmission speed.
4 Transmission speed 0: 1200 1:2400 2:4800 3:9600 4:19200 5:38400 6:57600 7:76800
8: 115200 90: 300 91: 600 bps

Designates the data bit length. When "7" is selected, 7 bits make up one data; when
"8", 8 bits make up one data.

5 Data bit 0 7 bits

1: 8 bits

This is a bit which is added to data for the purpose of error detection. Designate the
6 Parity bit proper one to match the setting of the device at the other end.

0: None 1:0dd 2: Even

This bit indicates the end of data. Designate the proper one to match the setting of the
7 Stop bit device at the other end.
0: 1 bit 2: 2 bits

Reserved Not used
15

The timer for monitoring during the period from when the CPU module sends a send
request to a device until communication ends. This value can be set in 0.01-second
steps.

Example: For 1 second, set this value to "100". Maximum 327.67 seconds can be set.

16 | Response monitoring timer

17 | Retry count Sets how many times to retry communicating. Setting range: 1 to 32767
18

' Reserved Not used

39

Note: Nos. O to 7 are the basic transmission parameters, and their setting cannot be changed during operation. The
setting of parameter Nos. 16 and 17 can be changed during operation.
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(2) Initialization procedure
When the OPEN terminal of FB is turned ON, communication parameters are transferred to the general purpose
communication module, which executes initialization. If initialization is impossible due to communication parameter setting
error or hardware error, FB outputs the corresponding error code to O_STS (OPEN status).

3-4 Communication Protocol Included General
Purpose Inverter Procedure FB “_Cfvrpr”

Turned ON by the application program. Turned OFF by the application program.

(Note)

OPEN (OPEN)

\ Processing for initialization \

Port closing operation

Communication
ready (OK)

If an initialization error
has occurred

Al

Note: OPEN signal shall be kept ON during data communication

OPEN Status - « .
(O_STS) 00 >< Error status

(3) OPEN status list

No. Result of initialization Remarks
‘00’ Ended normally
'01' Transmission speed error General purpose communication module detected an error.
'02' Data bit length error General purpose communication module detected an error.
'03' Parity bit error General purpose communication module detected an error.
'04' Stop bit error General purpose communication module detected an error.
3F Parameter changeover error Parameter modification after OPEN detected
a0 Res_ponse monitoring timer value When negative
setting error
'41' Retry count setting error When negative
o General purpose communication
80 h .
module station No. setting error
‘81" Port No. setting error
'82' Message port No. setting error
'93' Open error Initialization failed due to SX bus error
94" Open error Inltlallzat_lon _falled due to abnormality on general purpose
communication module
‘A3’ Processllng impossible because in General purpose communication module detected an error.
conversion mode.
‘A5’ Processing impossible because in General purpose communication module detected an error.
loader mode.
‘A6’ Processing impossible because General purpose communication module detected an error.

selfdiagnosis is being exected.
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3-4 Communication Protocol Included General “« Ctfvrpr”
Purpose Inverter Procedure FB “_Cfvrpr”

3-4-4 Data sending/receiving

(1) Data sending/receiving procedure
The send data for all stations is set as a batch.

Send text data (S_TXT) >< '/ ><

Turned ON by the application program. Turned OFF by the application program.
— _—

Send request (S_REQ)

Send data for 1st station Send data for 2nd station
Receive data for 1st station Receive data for 2nd station
Receive end (R_END) I_I
Turned ON for Turned ON for
one scan cycle one scan cycle

g

Receive error (R_ERR)

The send text data for all the stations is set as a batch, and send request is turned ON by the application program. The FB
sends the data to the 1st station and sets receive status (R_STS), receive station address (R_STN), receive command
type (R_KND) and receive function code (R_FNC) when response data is received from the inverter on the 1st station.
Then receive end flag (R_END) is turned ON for one scan cycle. During the next scan cycle, communication with the 2nd
station inverter is started. When response data is received from the 2nd station after the data is sent to the 2nd station,
receive status (R_STS), receive station address (R_STN), receive command type (R_KND) and receive function code
(R_FNC) are overwritten, and receive end flag (R_END) is turned ON again for one scan cycle.

Therefore, the setting shall be made such that the processing for receiving is started when receive end flag is turned ON.
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(2) Receiving status list

3-4 Communication Protocol Included General
Purpose Inverter Procedure FB “_Cfvrpr”

No. Result of sending/receiving Remarks
'00' Ended normally
01 Send buffer has overflowed
'02' Receive buffer has overflowed
‘40" Data send time-out
If the response of remote station
could not normally be received, the
41 Protocol response error address of said remote station is
output to receive station address
(R_STN).
'42' BCC error
'43' No vaild data
‘44’ Previous send data sending
90" General purpose communication Not detected
module disconnected.
'91" SX bus send error
'92' SX bus receive error
‘A0’ | Object port error General purpose communication
module detected an error.
A Processing impossible because in General purpose communication
conversion mode. module detected an error.
. Processing impossible because in General purpose communication
A5
loader mode. module detected an error.
AG' Processing impossible because self- | General purpose communication
diagnosis is being executed. module detected an error.
'co' Hardware error detected during General purpose communication
receiving module detected an error.
'cl Receive buffer has overflowed. General purpose communication
module detected an error.
'c2 Send buffer has overflowed. General purpose communication
module detected an error.
'c3' | Send data size over General purpose communication

module detected an error.
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3-4 Communication Protocol Included General
Purpose Inverter Procedure FB “_Cfvrpr”

“ Cfvrpr”

3-4-5 RAS information
RAS information area is used as the work memory for FB operations as well as for checking the operating condition of
FBs. To use RAS information from the application program, it is necessary to declare variables in the following manner:

<Example of variable declaration>

VAR
RAS: _C_work _TYPE62PR;
END_VAR

<RAS information area (INT array)>

For the variable declaration shown above, the array variable in which RAS information is stored becomes “RAS".
Individual element stores the following RAS information.

RAS.RAS[ 0] Port status
RAS.RAS[ 1] Status of gengral purpose
communication module
RAS.RAS[ 2 Send request count .

[2] a Note: Send end count is incremented by one when the
RAS.RAS 3] Send end count (Note) sending of data to all stations is completed.
RAS.RAS[ 4] Receive count
RAS.RAS[ 5] Frame detection count
RAS.RAS| 6] M_OPEN status
RAS.RAS[ 7] M_SEND status
RAS.RAS][ 8] M_RECEIVE status
RAS.RAS[ 9] M_SEND error count

RAS.RAS[10]
RAS.RAS[11]
RAS.RAS[12]
RAS.RAS[13]
RAS.RAS[14]
RAS.RAS[15]
RAS.RAS[16]
RAS.RAS[17]
RAS.RAS[18]
RAS.RAS[19]

e Port status

Control data

M_RECEIVE error count

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Error data

151413121110 9 8 7 6 5 4 3 2 1 0

l

[ T]

RS signal

CS signal

DR signal

ER signal

CD signal

Cl signal

Reserved

Send error
Receive error
Framing error
Overrun
Parity error
Reserved
Reserved
— Reserved

Initialization end

 Status of general purpose communication module

151413121110 9 8 7 6 5 4 3 2 10

[

[

]
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Mode switch (x8)

Mode switch (x4)

Mode switch (x2)

Mode switch (x1)
Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

RS-485 station No. (x8)
RS-485 station No. (x4)
RS-485 station No. (x2)

—— RS-485 station No. (x1)



“_CfdPYX” 3-5 FUJI Temperature Controller Procedure
FB“ CfdPYX”

3-5-1 Generall

The “_CfdPYX” FB (function block) communicates data between the CPU module and FUJI PYX or PYH series
temperature controller using the start-stop synchronization type transmission protocol. For more information of the
dedicated transmission parameters that are necessary to control the PYX or PYH series temperature controller, refer to
the manual for the corresponding temperature controller.

1) Initialization of communication port
Initializes the RS-485 port (the setting of transmission speed, data bit length, parity bit, etc.)

2) Data sending/receiving function

Sends data from an application program in the MICREX-SX series CPU module to FUJI PYX or PYH series temperature
controller via the general purpose communication module, or outputs the data received via the general purpose
communication module to an application program.

3) Transmission condition monitoring function
Monitors data transmission condition and outputs error information if abnormal.

<Connecting method of “_CfdPYX">
The connecting method between the general purpose communication module and FUJI PYX or PYH series temperature
controller must be “1:N connection” by RS-485 (2-wire system).

<FB operating conditions>

System configuration:
* One FB is necessary for each communication port (RS-485) to be used. Communication with all the temperature
controllers that are connected to one RS-485 is performed by one FB.
 This FB cannot be used in the mode where RS-232C/RS-485 signal conversion is enabled for the general purpose
communication module.
Memory capacity:
Program area = 1718 steps
Data memory capacity = Instance memory for user FBs (304 words)
+ Standard memory (818 words)
+ Instance memory for system FBs (98 words)

Notes:

1) Above figures for memory capacity includes the area for the main body of the temperature controller procedure FB and
those for sub-FBs that are called from the temperature controller procedure FB.

2) Above figures for standard memory and retain memory includes the memory capacity necessary for sending/receiving
data.

3-37



3-5 FUJI Temperature Controller Procedure

FB “_CfdPYX”

3-5-2 Specification for _CfdPYX

(1) FB format

Input terminal name

“ CfdPYX”

Output terminal name

'

Open —

Communication request —

Transmission keyword —
(sending)

Send data area designation 1 —

Send data area designation 2 —

Send data area designation 3 —

Send data —
Receive data —
Communication parameter —

RAS information —

_CfdPYX
(BOOL) OPEN (BOOL) OK
(BOOL) S_REQ (WORD) O_STS
WORD S_TFW (BOOL) R_END
WORD S_DADR1 (BOOL) R_ERR
WORD S_DADR2 (WORD) R_STS
WORD S_DADR3 (WORD) R_TFW

(WORD) R_DADR1
(WORD) R_DADR?2

(WORD) R_DADR3

(_C_PYX_DAT25) S_DAT -=-=-==---
(_C_PYX_DAT25) R_DAT -=-==-=---
(_C_PAR_TYPE25) PARA ~-----------

(_C_work_TYPE25) RAS ~ -=-=-==-==

'

—— Communication ready

—— Open status

—— Receive end

—— Receive error

—— Receive status

—— Transmission keyword (receiving)
—— Receive data area designation 1
—— Receive data area designation 2

—— Receive data area designation 3

—— Send data

— Receive data IN-OUT
terminal
(Note)

—— Communication parameter

— RAS information

* () indicates data type.

Note: In general, FBs are used with only the terminals connected that are necessary for communication. Be sure to
connect variables to the IN-OUT terminals.
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“ CfdPYX”

3-5 FUJI Temperature Controller Procedure

(2) Explanation for FB terminals

FB “_CfdPYX"

Terminal name |Variable |Data type 1/0 Description
name
ON: Sends the "communication parameters" to the general
purpose communication module to initialize
Open OPEN BOOL IN '(I:ommunlgathn. When"communlcatlon becomes possible,
communication ready" turns ON.
OFF: Performs the processing for ending communication.
"Communication ready" turns OFF.
Starts to send data. When sending has ended, this needs to
Send request S_REQ BOOL IN be turned OFF by the application program.

. Designates transmission keyword. There are 6 types of
Transmission transmission keyword: polling, selecting, control, positive
keyword S _TWF WORD IN L ’ ’ P

X acknowledge 1, positive acknowledge 2 and negative
(sending)
acknowledge.
Seqd daFa area | ¢ 5ADR1 | WORD IN Designates th.e data area for station No., file No. and
designation 1 - extended station No.
Designates the data area for extended file No. and data
Send data area . o .
. . S DADR2 |WORD IN length. However, when transmission keyword is "control", this
designation 2
becomes the command code area.
Sen_d daFa area | ¢ 5ADR3 | WORD IN Designates the data area for the start address of file,
designation 3 - command code and negative acknowledge cause data.
Send data S _DAT _C_PYX_DAT25 | IN_OUT | Stores send data.
Communication | p g C_PAR_TYP25 |IN_OUT | Stores the initialization parameters.
parameter - = - -
Communication OK BOOL ouT Turns ON when_lnltlallzatlon has _ended n_o_rmally to indicate
ready that the system is ready for sending/receiving data.
Open status O_STS WORD ouT 2-digit hexadecimal code to indicate the result of initialization.
Receive end R_END BOOL ouT Turns ON when receiving has completed.
Receive error R_ERR BOOL ouT Turns ON if a receive error has occurred.
Receive status R_STS WORD ouT Code to indicate the result of receiving
Transmission
keyword R_TFW WORD ouT Stores transmission keyword for receiving.
(receiving)
Rec_elve d ata area R_DADR1 |WORD ouT Designates receive data area.
designation 1
Rec_elve d ata area R_DADR2 |WORD ouT Designates receive data area.
designation 2
Regelve d ata area R_DADR3 |WORD ouT Designates receive data area.
designation 3
Receive data R_DAT _C_PYX_DAT25 | IN_OUT | Stores received data.
RAS information |RAS Eg_work_TYPE IN_OUT | Stores the operating status of this FB.
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3-5 FUJI Temperature Controller Procedure “_CfdPYX"
FB “ CfdPYX”

3-5-3 Initialization

(1) Set values of initialization parameters

In order to initialize communication ports which are to be used, it is necessary to set proper values for each
“communication parameter” item so as to match the communication specifications of the FUJI temperature controler. The
table below shows the setting contents of these parameters.

No. |Item Description
General purpose

0 communication module Sets the station number of the general purpose communication module on the SX bus.
station No.

Designates an interface port on the general purpose communication module.
1 Port No. 0: RS-232C port
1: RS-485 port

Designates a port No. for sending/receiving message to/from a general purpose
communication module.

2 Message port No.

Reserved Not used. Set 0 (zero) for the data.
15

The timer for monitoring during the period from when the CPU module sends a send
request to a device until communication ends. This value can be set in 0.01-second
steps.

Example: For 1 second, set this value to "100".

16 | Response monitoring timer

In case of communication error, this designates how many times to retry

17 Retry count L
communication.

18

Reserved Not used. Set O (zero) for the data.

39

(2) Initialization procedure

When the OPEN terminal of FB is turned ON, communication parameters are transferred to the general purpose
communication module, which executes initialization. If initialization is impossible due to communication parameter setting
error or hardware error, FB outputs the corresponding error code to O_STS (OPEN status).

Turned ON by the application program. Turned OFF by the application program.

N\

(Note)

OPEN (OPEN)

\ Processing for initialization \ Port closing operation

Communication
ready (OK)

Note: OPEN signal shall be kept ON during data communication

If an initialization error
has occurred

Al

OPEN Status “00” “Error status”
(O_STS)
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(3) Open status

3-5 FUJI Temperature Controller Procedure

FB “_CfdPYX"

No. Result of initialization Remarks

'00' Normally ended

08" RS-485 mode setting error Error detected on general purpose communication
module

3F Parameter changeover error Parameter modification after OPEN detected

'40° Response monitoring timer value setting error

‘41" Retry count setting error

80" General purpose communication module station No.

setting error

'81' Port No. setting error

'82' Message port No. setting error

'93' Open error Initialization failed due to SX bus error

e Initialization failed due to abnormality on general

94 Open error S
purpose communication module

'A3' | Processing impossible because in code conversion mode. rliréz:”(ietectlon on general purpose communication

'A5' | Processing impossible because in loader mode. Error detection on general purpose communication
module

A6 Processing impossible because self-diagnosis is being Error detection on general purpose communication

executed.

module
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3-5 FUJI Temperature Controller Procedure “_CfdPYX"
FB “ CfdPYX”

3-5-4 Data sending/receiving

(1) Data sending/receiving procedure
Set data.

Send data (S_DAT)

~J
>

Set transmission keyword (sending)

Transmission keyword
(sending) (S_TFW)

>

Set send data area designation 1

Send data area designation 1
(S_DADR1)

Set send data area designation 2

Send data area designation 2

> > > XK
> XX

(S_DADR?2)
Set send data area designation 3
Send data area designation 3 /
(S_DADR3)
Turned ON by the application program. Turned OFF by the application program.
— —

Send request (S_REQ)

Transmission keyword T
(receiving) (R_TFW)

Receive end (R_END)

Output only one scanning

In case of receive error /

Receive error (R_ERR)

Send data, transmission keyword for sending, send data area designation 1, send data area designation 2 and send data
area designation 3 are set and then send request is turned ON by the application program. The FB detects the rising edge
to execute the processing for sending. When the processing for sending is completed, the FB automatically comes in
receiving waiting mode, executing the processing for receiving.

When the processing for sending and receiving has completed, received data, transmission keyword for receiving, receive
data area designation 1, receive data area designation 2 and receive data area designation 3 are stored, and then the
receive end flag is set ON (for only one pulse). In case of transmission error, both end flag and receive error flag are set
ON (for only one pulse).
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“_CfdPYX” 3-5 FUJI Temperature Controller Procedure

FB “_CfdPYX"

(2) Sending/receiving status list

No. Result of sending/receiving Remarks
'00' Ended normally
'01' Reserved
'02' Send buffer has overflowed
'40' Data send time-out
‘41" Protocol response error
'42' BCC error
90" General purpose communication Not detected
module disconnected.
91 SX bus send error
'92' SX bus receive error
'A0" | Object port error General purpose communication
module detected an error.
A Processing impossible because in General purpose communication
conversion mode. module detected an error.
B Processing impossible because in General purpose communication
A5
loader mode. module detected an error.
A6 Processing impossible because self- | General purpose communication
diagnosis is being executed. module detected an error.
'co' Hardware error detected during General purpose communication
receiving module detected an error.
'cl Receive buffer has overflowed. General purpose communication
module detected an error.
'c2 Send buffer has overflowed. General purpose communication
module detected an error.
'c3' | Send data size over General purpose communication
module detected an error.
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3-5 FUJI Temperature Controller Procedure

3-5-5 RAS information

FB “_CfdPYX”

“ CfdPYX”

RAS information area is used as the work memory for FB operations as well as for checking the operating condition of
FBs. To use RAS information from the application program, it is necessary to declare variables in the following manner:

<Example of variable declaration>

VAR

RAS:
END_VAR

_C_work_TYPE25;

<RAS information area (INT array)>

For the variable declaration shown above, the array variable in which RAS information is stored becomes “RAS".
Individual element stores the following RAS information.

RAS.RAS[ 0]
RAS.RAS[ 1]

RAS.RAS[ 2]
RAS.RAS| 3]
RAS.RAS[ 4]
RAS.RAS| 5]
RAS.RAS| 6]
RAS.RAS[ 7]
RAS.RAS| 8]
RAS.RAS[ 9]
RAS.RASI[10]
RAS.RAS[11]
RAS.RAS[12]
RAS.RAS[13]
RAS.RAS[14]
RAS.RAS[15]
RAS.RAS[16]
RAS.RAS[17]
RAS.RAS[18]
RAS.RAS[19]

e Port status

Control data

Port status

Status of general purpose
communication module

Send request count

Send end count

Receive count

Frame detection count

M_OPEN status

M_SEND status

M_RECEIVE status

M_SEND error count

M_RECEIVE error count

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Error data

151413121110 9 8 7 6 5 4 3 2 1 0

l

[ T]

RS signal

CS signal

DR signal

ER signal

CD signal

Cl signal

Initialization end

Reserved

Send error

Receive error

Framing error

Overrun

Parity error

Reserved

Reserved

— Reserved

 Status of general purpose communication module

151413121110 9 8 7 6 5 4 3 2 10

[

[

]

Mode switch (x8)
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Mode switch (x4)

Mode switch (x2)

Mode switch (x1)

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved
Reserved

Reserved

RS-485 station No. (x8)

RS-485 station No. (x4)

RS-485 station No. (x2)
—— RS-485 station No. (x1)



“ CfdPK” 3-6 FUJI Bar Code Reader Procedure FB*_CfdPK”

3-6-1 General

The “_CfdPK” FB communicates data between the CPU module and FUJI PK2 series bar code reader using the “start-stop
synchronization” type transmission protocol. For more information of the dedicated transmission parameters that are
necessary to control FUJI bar code reader, refer to the manual supplied with the PK2 series bar code reader.

1) Initialization of communication ports
Initializes RS-232C ports (the setting of transmission speed, data bit length, parity bit, etc.)

2) Data sending/receiving function

Sends data from an application program in the MICREX-SX series CPU module to the FUJI bar code reader via the
general purpose communication module, or outputs the data received via the general purpose communication module to
an application program.

3) Transmission condition monitoring function
Monitors data transmission condition and outputs error information if abnormal.

<Connecting method of “_CfdPK">
The connecting method between the general purpose communication module and FUJI PK2 series bar code reader must
be “1:1 connection” by RS-232C.

<FB operating conditions>

System configuration:
» One FB is necessary for each communication port (RS-232C) to be used.
* FUJI PK2 series bar code reader may not be connected to the RS-485 port.
Memory capacity:
Program area = 2907 steps
Data memory capacity = Instance memory for user FBs (352 words)
+ Standard memory (846 words)
+ Instance memory for system FBs (90 words)

Notes:

1) Above figures for memory capacity includes the area for the main body of FUJI bar code reader procedure FB and
those for sub-FBs that are called from the bar code reader procedure FB.

2) Above figures for standard memory and retain memory includes the memory capacity necessary for sending/receiving
data.
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3-6 FUJI Bar Code Reader Procedure FB “_CfdPK” “_CfdPK”

3-6-2 Specifiction for _CfdPK
(1) FB format

Input terminal name Output terminal name
' '
_CfdPK
Open — (BOOL) OPEN (BOOL) OK  — Communication ready
Send request —|  (BOOL) S_REQ (WORD) O_STS [— Open status
Number of send data bytes —  (INT) S_LEN (BOOL)S_END [ Send end
(BOOL) S ERR  — Send error
(WORD) S_STS [— Send status
(BOOL)R_END [— Receive end
(BOOL) R_ERR [— Receive error
(WORD) R_STS [— Receive status
(INT) R_LEN  — Number of recieve data bytes
Send data — ----------- (_ C_SND _TYP45)S DAT ---------- — Send data
Receive data — ---------- (_C_RCV_TYP45) R_DAT ~--==--=-- — Receive data IN-OUT
terminal
Communication parameter —— ----------- (_C_PAR_TYP45) PARA  --==------" — Communication parameter | (NOt€)
RAS information — ----------- (_C_work_TYPE45) RAS =--==--=-- — RAS information

* () indicates data type.

Note: In general, FBs are used with only the terminals connected that are necessary for communication. Be sure to
connect variables to the IN-OUT terminals.
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(2) FB terminals

3-6 FUJI Bar Code Reader Procedure FB “_ CfdPK”

Terminal name |Variable | Data type I/O Description
name
ON: Sends the "communication parameters" to the general
purpose communication module to initialize
Open OPEN BOOL IN Sommunlc_:atlc_)n. Wher: communication becomes possible,
communication ready" turns ON.
OFF: Performs the processing for ending communication.
"Communication ready" turns OFF.
Starts to send data. When sending has ended, this needs to be
Send request S_REQ | BOOL IN turned OFF by the application program.
Number of send S LEN |INT IN Stores the number of bytes of send data.
data bytes -
Send data S_DAT Zg—SDAT—TYP IN_OUT | Stores send data.
Communication PARA _C_PAR_TYP45 | IN_OUT | Stores the initialization parameters.
parameter
Communication OK BOOL ouT Turns ON when |n|t|aI|zat|0n_has eno!e_d normally to indicate that
ready the system is ready for sending/receiving data.
Open status O_STS |WORD ouT 2-digit hexadecimal code to indicate the result of initialization.
Send end S END |BOOL ouT Turns ON when sending has completed.
Send error S ERR |BOOL ouT Turn ON if a send error has occurred.
Send status S_STS |WORD ouT Code to indicate the result of sending
Receive end R_END |BOOL ouT Turns ON when receiving has completed.
Receive error R_ERR |BOOL ouT Turns ON if a receive error has occurred.
Receive status |R_STS |WORD ouT Code to indicate the result of receiving
Number of
recieve data R_LEN |INT ouT Stores the number of bytes of receive data.
bytes
Receive data R_DAT Zg—RCV—TYP IN_OUT | Stores received data.
RAS information |RAS Zg_work_TYPE IN_OUT | Stores the operating status of this FB.
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3-6 FUJI Bar Code Reader Procedure FB “_CfdPK”

3-6-3 Initialization

“_CfdPK”

(1) Set values of initialization parameters

In order to initialize (RS-232C) communication ports which are to be used, it is necessary to set proper values for each
“communication parameter” item so as to match the communication specifications of the PK2 series bar code reader. The
table below shows the setting contents of these parameters.

No. |Item Description
General purpose
0 communication module Sets the station number of the general purpose communication module on the SX bus.
station No.
1 Port No Designates an interface port on the general purpose communication module.
' 0: RS-232C port
2 Message port No. De5|gna§es a port No. for sending/receiving message to/from a general purpose
communication module.
3 Reserved Not used
4 Transmission speed Designates the transmission speed.
P 0: 1200 1:2400 2:4800 3:9600 4: 19200 bps
Designates the data bit length. When "7" is selected, 7 bits make up one data; when
. "8", 8 bits make up one data.
5 Data bit 0- 7 bits
1: 8 bits
This is a bit which is added to data for the purpose of error detection. Designate the
6 Parity bit proper one to match the setting of the device at the other end.
0: None 1:0dd 2: Even
This bit indicates the end of data. Designate the proper one to match the setting of the
7 Stop bit device at the other end.
0: 1 bit 2: 2 bits
8
: Reserved Not used
15
The timer for monitoring during the period from when the CPU module sends a send
N request to a device until communication ends. This value can be set in 0.01-second
16 | Response monitoring timer steps
Example: For 1 second, set this value to "100".
Designates the start code of transmission command.
17 Start code 0: None, 1: STX
18 | End code Designates the end code of transmission command.
0: CR, 1: LF, 2: CRILF, 3: ETX, 4: ETXCRF, 5: ETX/LF, 6: ETX/CR/LF
Designates transmission procedure.
0: Non-procedural
19 | Transmission procedure Receives the end data simply as read by the bar code reader.
P 1: ACK/NAK procedure
Sends ACK when the data read by the bar code reader is received normally; NAK if a
receiving error occurred.
20 | Retry count In case qf cqmmunlcatlon error, this designates how many times to retry
communication.
21 | BCC designation S.ets whfether or not to add horizontal parity for checking text data transmission error.
0: No, 1: Yes
22
: Reserved Not used
39
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(2) Initialization procedure
When the OPEN terminal of FB is turned ON, communication parameters are transferred to the general purpose
communication module, which executes processing for initialization. If initialization is impossible due to a communication
parameter setting error or hardware error, FB outputs the corresponding error code to the OPEN Status (O_STS).

3-6 FUJI Bar Code Reader Procedure FB “_ CfdPK”

Turned ON by the application program. Turned OFF by the application program.

(Note)

OPEN(OPEN)

\ Processing for initialization \

Port closing operation

Communication
ready (OK)

| If initialization error has occurred|

Al

Note: OPEN signal shall be setto Always ON during data communication.

OPEN Status 00
(O_STS)

Error status

(3) OPEN status list

No. Result of initialization Remarks

‘00 Ended normally
'01' Transmission speed error General purpose communication module detected an error.
'02' Data bit length error General purpose communication module detected an error.
‘03" Parity bit error General purpose communication module detected an error.
'04' Stop bit error General purpose communication module detected an error.
'3F' Parameter modification error Parameter modification error after OPEN
‘a0 Response monitoring timer value setting

error
‘471" Retry count setting error
'42' Start code setting error
'43' End code setting error
‘44 BCC code setting error
'45' Retry count setting error
80" Ger_leral purpose communication module

station No. setting error
'81' Port No. setting error
'82' Message port No. setting error
'93' Open error Initialization failed due to bus error
94" Open error Lrgtriqarizuar::g;i?rillen?o%ﬁeto abnormality on general purpose
‘A3’ CP(;g(;e:jR/%riggr?ﬁict))éilbecause in General purpose communication module detected an error.
‘A5’ ::;Z)(jcee?smir;%eimpossible because in General purpose communication module detected an error.
'A6' Processing impossible because self- General purpose communication module detected an error.

diagnosis is being executed.
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3-6-4 Data sending procedure

(1) Data sending produre

Sets send data and send data length.

Send data (S_DAT)
Number of send data bytes

X

’ X

(S_LEN)

Turned ON by the application program. ——

Send request (S_REQ)

Send end (S_END)

Processing for sendk |_|

In case of sending error |

Send request (S_ERR)

N

Output only one scanning.

1~

»~— Turned OFF by the application program.

“_CfdPK”

After send data is set, send request is turned ON by the application program. FB detects the rising edge to execute the
processing for sending.
When sending has ended, S_END (send end) flag is turned ON (for only one pulse). If a send error has occurred, S_END
(send end) and S_ERR (send error) are turned ON (for only one pulse), and the corresponding error code is output to

S_STS (send status) (“00” when ended normally).

(2) Send status list

No. Result of sending Remarks
‘00’ Normally ended
‘o1 Send buffer has overflowed.
'42' BCC error
‘90" General purpose communication module disconnected. Not detected
o1 SX bus send error
'92' SX bus receive error Not detected
‘A0’ Object port error Specified port No. is neither O nor 1.
‘A3’ Processing impossible because in code conversion mode.
‘A5’ Processing impossible because in loader mode.
A6 Processing impossible because self-diagnosis is being Error detection on general purpose communication
executed. module
'CO'" |Hardware error detected during receiving rEnr(;(C)LIc‘isetection on general purpose communication
‘c1' Receive buffer has overflowed rIf]rcrjgrulo(laetection on general purpose communication
'c2' | Send buffer has overflowed. ErchZLlcéetection on general purpose communication
‘c3 Send data size over Error detection on general purpose communication

module
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3-6-5 Data receiving procedure

(1) Data recieving procedure

3-6 FUJI Bar Code Reader Procedure FB “_ CfdPK”

Communication ready

I—» Continuous receiving operation

Receive data (R_DAT)

Receive status (R_STS)

>

Receive end (R_END)

In case of receive error |

Receive error (E_ERR)

Qutput only one scanning.

=
.

While the communication ready flag is turned ON, whether the data to be received exists or not is checked continuously
and, when it exists, the operation for receiving is executed. When a delimiter between data frames is detected, the
received data is stored in R_DAT (receive data), respectively, and the R_END (receive end) flag is turned ON (for only
one pulse). The result of receiving is stored in R_STS (receive status). If a receive error has occurred, R_END (receive
end) and E_ERR (receive error) are turned ON (for only one pulse).

(2) Receiving status list

No. Result of receiving Remarks

'00' Ended normally

'02' Receive buffer has overflowed.

‘471" Protocal response error

'42' BCC error

'90' General purpose communication module disconnected.

'91" SX bus send error

'92' SX bus receive error

AQ" Object port error General purpose communication module detected
an error.

‘A3’ Processing impossible because in code conversion mode. S:Zfrrc?rl purpose communication module detected

‘A5’ Processing impossible because in loader mode. General purpose communication module detected
an error.

A6 Processing impossible because self-diagnosis is being General purpose communication module detected

executed. an error.
'co' Hardware error detected during receiving General purpose communication module detected
(Parity error, Franming error, etc.) an error.

'c1' | Receive buffer has overflowed. General purpose communication module detected
an error.

'c2 | send buffer has overflowed. General purpose communication module detected
an error.

c3 Number of send data over General purpose communication module detected

an error.
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3-6-6 RAS information

“_CfdPK”

RAS information area is used as the work memory for FB operations as well as for checking the operating condition of
FBs. To use RAS information from the application program, it is necessary to declare variables in the following manner:

<Example of variable declaration>

VAR

END_VAR

RAS: _C_work TYPE45;

<RAS information area (INT array)>
For the variable declaration shown above, the array variable in which RAS information is stored becomes “RAS".

Individual element stores the following RAS information.

RAS.RAS[ 0]

Port status

RAS.RAS[ 1]

Status of general purpose
communication module

RAS.RAS[ 2]

Send request count

RAS.RAS[ 3]

Send end count

RAS.RAS[ 4]

Receive count

RAS.RAS[ 5]

Frame detection count

RAS.RAS[ 6]

M_OPEN status

RAS.RAS[ 7]

M_SEND status

RAS.RAS[ 8]

M_RECEIVE status

RAS.RAS[ 9]

M_SEND error count

RAS.RAS[10]

M_RECEIVE error count

RAS.RAS[11]

Reserved

RAS.RAS[12]

Reserved

RAS.RAS[13]

Reserved

RAS.RAS[14]

Reserved

RAS.RAS[15]

Reserved

RAS.RAS[16]

Reserved

RAS.RAS[17]

Reserved

RAS.RAS[18]

Reserved

RAS.RAS[19]

Reserved

e Port status

Control data

Error data

151413121110 9 8 7 6 5 4 3 2 1 0

l

[ T]

RS signal

CS signal

DR signal

ER signal

CD signal

Cl signal

Reserved

Send error

Receive error

Framing error

Overrun

Parity error

Reserved

Reserved

— Reserved

Initialization end

 Status of general purpose communication module

151413121110 9 8 7 6 5 4 3 2 10

[

[

]
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Mode switch (x8)

Mode switch (x4)

Mode switch (x2)

Mode switch (x1)
Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

RS-485 station No. (x8)
RS-485 station No. (x4)
RS-485 station No. (x2)

—— RS-485 station No. (x1)



“_C_modm” 3-7 MODBUS Procedure FB“_C_modm”

3-7-1 General

The “_C_modm” FB communicates data between the CPU module and FA device equipped with MODBUS interface.
While there are MODBUS master and slave devices, this FB makes MICREX-SX a master device and communicates data
with MODBUS slave devices. MODBUS master device may not be connected to this FB. Determine which functions to
use according to the specifications for the MODBUS slave devices to be connected.

1) Initialization of communication ports

Initializes communication ports to be used (the setting of transmission speed, parity bit, etc.)

2) Data sending/receiving function

Sends data from an application program in the MICREX-SX series CPU module to MODBUS devices via the general
purpose communication module, or outputs the data received via the general purpose communication module to an
application program.

3) Transmission condition monitoring function

Monitors data transmission condition and outputs error information if abnormal.

4) Supported function codes

This FB supports the following functions. For the data format for individual function, refer to “3-7-2 (4) Function codes”.

Function code |Function Function code |Function
01 Coil (output) reading 06 Retain register writing (1 word)
02 Input bit reading 08 Diagnosis (see note)
03 Retain register reading OF Forcible ON/OFF (multiple bits)
04 Input register reading 10 Retain register writing (multiple words)
05 Forcible ON/OFF (1 bit) Note: For more information of diagnosis, refer to the

MODBUS specification.

<Connecting method of “_C_modm”>

For the connecting method between the general purpose communication module and MODBUS devices, 1:N connection
by RS-485 (2-wire system) and 1:1 connection by RS-232C are available.

<FB operating conditions>

System configuration:
» One FB is necessary for each communication port (RS-232C, RS-485) to be used. One FB is used to communicate data
with the MODBUS devices that are connected to one port.
* This FB can be used with V2536 or later version of the general purpose communication module.
Memory capacity:
Program area = 3276 steps
Data memory capacity = Instance memory for user FBs (342 words)
+ Standard memory (2386 words)
+ Instance memory for system FBs (55 words)

Notes:

1) Above figures for memory capacity includes the area for the main body of MODBUS procedure FB and those for sub-
FBs that are called from the MODBUS procedure FB.

2) Above figures for standard memory and retain memory includes the memory capacity necessary for sending/receiving
data.
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3-7-2 Specification for _C_modm

(1) Communication specification

Item

Specification

Transmission speed

300/600/1200/2400/4800/9600/19200/38400/57600/76800/115200 bps

Data bits 8bits (Fxation)
Parity bit None/odd/even
Stop bits Selected from 1/2 bits
DCE Selected from DTE/DCE/modem DTE mode
Modem DTE mode: Turn CD ON when receiving
. DTE mode ER: always ON
Signal control
DCE mode DR: always ON
DTE mode Off RS: always ON; Sending: unconditional
Signal flow On RS: ON during sending; Sending: when CS is ON
control DCE mode Off CS: always ON; Sending: unconditional
On CS: ON when RS is ON; Sending: when ER is ON

XON/XOFF control

The prerequisite of XON/XOFF flow control is that XON or XOFF does not
appear on the data.

RS-485 mode

Selected from 4-wire/2-wire

Code conversion

None (Fixation)

Error check

CRC16 (Upper order/Lower order) (Fixation)

Transmission timer value

x10ms
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(2) FB format

Input terminal name

Output terminal name

'

Open — (BOOL) OPEN

Send request —  (BOOL) S_REQ
Slave station No. —  (INT) STN_NO_1

Function code — (WORD) F_CODE_|

First address — (WORD) ADD _|
Data length — (WORD) LEN_|
No. of bytes — (WORD) LEN2_|

Send data —

Receive data —
Communication parameter —

RAS information —

_C_modm

(BOOL) OK

(WORD) O_STS
(BOOL) R_END
(BOOL) R_ERR
(WORD) R_STS
(INT) STN_NO_O
(WORD) F_CODE_O
(WORD) ADD_O
(WORD) LEN_O

(WORD) LEN2_O

'

—— Communication ready
—— Open status

—— Receive end

—— Receive error

—— Receive status

— Slave station No.

—— Function code

—— First address

— Data length

— No. of bytes

—— Send data

—— Receive data

—— Communication parameter

—— RAS information

* () indicates data type.

3-7 MODBUS Procedure FB “_ C_modm”

IN-OUT
terminal
(Note)

Note: In general, FBs are used with only the terminals connected that are necessary for communication. Be sure to

connect variables to the IN-OUT terminals.
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3-7 MODBUS Procedure FB “_ C_modm”

(3) FB terminals

Terminal name |Variable |Data type 1/0 Description
name
ON: Sends the "communication parameters" to the general
purpose communication module to initialize
Open OPEN BOOL IN Sommunlgatlgn. Wherl communication becomes possible,
communication ready" turns ON.
OFF: Performs the processing for ending communication.
"Communication ready" turns OFF.
Starts to send data. When sending has ended, this needs to be
Send request S_REQ |BOOL IN turned OFF by the application program.
Slave station SIN_NO INT IN Designates destination slave station No.
No. (Query) _
Function code F_CODE WORD IN Designates which MODBUS function to use. This code is set in
(Query) | the lower order byte. Example: WORD#16#0010
Designates the start address of the data that becomes the object
of reading or writing operation. For diagnosis (08), diagnosis
Start address code is input.
(Query) ADD_| WORD IN Set data in the following format:
15 87 0
| Upper order || Lower order |
Designates the size (the number of bits or words) of read data or
write data. Some functions do not use this terminal. In such
Data length case, set this item to "0000h".
(Query) LEN_| WORD IN Set data in the following format:
15 87 0
| Upper order || Lower order |
Designates the number of bytes of write data when multiple bits
(OF) or multiple words (10) are to be written. For other functions,
Number of bytes set this item to "0000h".
(Query) LENZ_| | WORD IN Set data in the following format:
15 87 0
| Upper order || Lower order |
_C_SND_TYP Stores send data.
Send data S_DAT 11 MD IN_OUT For data reading or diagnosis, the data are all set to O (zero).
Communication _C PAR TY 11 Stores the initialization parameters.
parameter PARA MD IN_OUT Refer to 3-7-3 for details.
Communication OK BOOL ouT Turns ON vx{hen |n|t|aI|zat|on_has end_e_d normally to indicate that
ready the system is ready for sending/receiving data.
Open status O_STS |WORD ouT 2-digit hexadecimal code to indicate the result of initialization.
Receive end R_END |BOOL ouT Turns ON when receiving has completed.
Receive error R_ERR |BOOL ouT Turns ON if a receive error has occurred.
Receive status |R_STS |WORD ouT Code to indicate the result of receiving
Slave station SIN_NG INT ouT Remote slave station number is output.
No. (Response) | _O
Function code F_CODE WORD ouT
(Response) _O
First address According to the request from this FB, the values of "function
(Response) ADD_O | WORD OUT  |code", "start address", "data length” and “the number of bytes"
I o that are included in the response data sent from slave device
Data lengt LEN_O |WORD ouT |are output.
(Response) They are output in the same format as is set in the input (Query).
No. ofbytes | ENo o | wORD ouT
(Response) -
Receive data R_DAT I(lj_l\/IRDC V_TYP IN_OUT | Stores received data.
RAS information | RAS If_MWDO rk_TYPE IN_OUT | Stores the operating status of this FB.
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<Format of the variables that are connected to the send data terminal “S_DAT">
The data that is connected to S_DAT shall be laid out as follows:

<When variable nameis “S_DAT">

VAR

END_VAR

S _DAT: _C_SND_TYP11MD;

S _DATI[0]
S DAT[1]

S_DAT [255]

Upper order

Lower order

Data 2 Data 1
Data 4 Data 3
Data 512 Data 511

<Format of the variables that are connected to the "receive data" terminal “R_DAT">
The data that is connected to R_DAT will be laid out as follows:

<When variable name is “R_DAT" >

(4) Function code

VAR R_DAT[0]
R_DAT: _C_RCV_TYP11MD; R_DAT[1]
END_VAR
R_DAT [255]

1) Coil reading (code: 01)/Input bit reading (code: 02)
Reads the status of the output/input bit of a slave device. The format of request message and response message is

shown blow.
FB terminals
Slave station No. (SIN_NO_I)O
Function code (F_CODE_I)O

Start address (ADD_I)O

Data length (LEN_O

Notes:

Request message

Upper order

Lower order

Data 2 Data 1
Data 4 Data 3
Data 512 Data 511

Response message

FB terminals

Slave station No.

Slave station No.

[ Slave station No. (SIN_NO_O)

Function code

Function code

O Function code (F_CODE_O)

Start address (upper order)

Number of bytes of read data

Start address (lower order)

Read data (lower order)

Data length (upper order)

Read data (upper order)

Data length (lower order)

Read data (lower order)

CRC (lower order)

Read data (upper order)

0 Data length (LEN_O)

0 Receive data (R_DAT)

CRC (upper order)

CRC (lower order)

CRC (upper order)

1) In case of abnormal response, 80hex is added to function code (F_CODE_O).

2) Function 01/02 does not use the number of bytes (LEN2_I). Set “WORD#16#0000” for the LEN2_I| terminal. Similarly,
all the variables that are connected to the “send data” terminal (S_DAT) shall be set to zero.

3) CRC is automatically calculated and added to the data by this FB.

4) The number of bytes of read data is stored in the upper order byte of data length (LEN_O).

5) When read data is received, its upper- and lower-order bytes are reversed as shown below:

Receive data (R_DAT)

Offset address with respect to the designated start address.

+7 +6 +5 +4

+3 +2 +1 +0 +15

+14

+13 +12

+11 +10 +9 +8

+23 +22 +21 +20

+19 +18 +17 +16 +31

+30

+29 +28

+27 +26 +25 +24
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2) Retain register reading (code: 03)/Input register reading (code: 04)
Reads the status of the input bit of a slave device. The format of request message and response message is shown blow.

FB terminals Request message Response message FB terminals
Slave station No. (SIN_NO_I)O Slave station No. Slave station No. O Slave station No. (SIN_NO_O)
Function code (F_CODE_I)O Function code Function code 0 Function code (F_CODE_O)
Start address (upper order) Number of bytes of read data | O Data length (LEN_O)
Start address (ADD_I)O
Start address (lower order) Read data (lower order)
Data length (upper order) Read data (upper order)
Data length (LEN_O )
Data length (lower order) Read data (lower order) O Receive data (R_DAT)

CRC (lower order) Read data (upper order)

CRC (upper order)

CRC (lower order)
CRC (upper order)

Notes:

1) In case of abnormal response, 80hex is added to function code (F_CODE_O).

2) Function 03/04 does not use the number of bytes (LEN2_l). Set “WORD#16#0000” for the LEN2_]| terminal. Similarly,
all the variables that are connected to the “send data” terminal (S_DAT) shall be set to zero.

3) CRC is automatically calculated and added to the data by this FB.

4) Request message specifies the number of words by data length (LEN_I); response message stores it as the number of
bytes of read data in the upper order byte of data length (LEN_O).

5) Read data is received in the order of upper order byte and lower order byte, as shown below. Therefore, word data
can be accessed in units of word as it is.

Upper order byte Lower order byte

) Upper order byte Lower order byte
Recieve data (R_DAT)O

Upper order byte Lower order byte

3) Forcible ON/OFF (1 bit) (code: 05)
Forcibly sets ON/OFF a bit (coil) that is designated by a slave station. The format of request message and response
message is shown below.

FB terminals Request message Response message FB terminals
Slave station No. (SIN_NO_N)O Slave station No. Slave station No. O Slave station No. (SIN_NO_O)
Function code (F_CODE_I)O Function code 05h Function code 05h O Function code (F_CODE_O)
Coil address (upper order) Coil address (upper order) 0 Data length (LEN_O)
Start address (ADD_I)O - -
Coil address (lower order) Coil address (lower order)
FFh (ON)/O0H (OFF) (upper order) FFh (ON)/O0H (OFF) (lower order) )
Send data (S_DAT)O O Receive data (R_DAT)
00h (lower order) 00h (lower order)
CRC (lower order) CRC (lower order)
CRC (upper order) CRC (upper order)

Notes:

1) In case of abnormal response, 80hex is added to function code (F_CODE_O).

2) Function 05 does not use data length (LEN_I) or the number of bytes (LEN2_I). Set “WORD#16#0000" for these
terminals.

3) CRC is automatically calculated and added to the data by this FB.

4) Forcible ON command sets WORD#16#FFO00 for the start word of send data. Forcible OFF command sets
WORD#16#0000.
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4) Retain register writing (1 word) (code: 06)
Writes data in the register (1 word) that is designated by a slave device. The format of request message and response

message is shown below:
FB terminals
Slave station No. (SIN_NO_N0O
Function code (F_CODE_I)O

Start address (ADD_I)0

Send data (S_DAT)O

Notes:

Request message

Response message

Slave station No.

Slave station No.

Function code 06h

Function code 06h

Register address (upper order)

Register address (upper order)

Register address (lower order)

Register address (lower order)

Write data (upper order)

Write data (upper order)

Write data (lower order)

Write data (lower order)

CRC (lower order)

CRC (lower order)

CRC (upper order)

CRC (upper order)

1) In case of abnormal response, 80hex is added to function code (F_CODE_O).
2) Function 06 does not use the data length (LEN_I) or the number of bytes (LEN2_l). Set “WORD#16#0000” for the

LEN2_I terminal.

3) CRC is automatically calculated and added to the data by this FB.
4) For send data, set the data that is to be written in the start word. Other data shall be set to all zero.

5) Forcible ON/OFF (multiple bit) (code: OF)
Forcibly sets ON/OFF a bit (coil) that is designated by a slave station. The format of request message and response

message is shown below.
FB terminals
Slave station No. (SIN_NO_N)O
Function code (F_CODE_I)O

Start address (ADD_I)O

Data length (LEN_I)O

Number of bytes (LEN2_I)OI

Send data (S_DAT)O

Notes:

Request message

Response message

Slave station No.

Slave station No.

Function code OFh

Function code OFh

Start coil address (upper order)

Start coil address (upper order)

Start coil address (lower order)

Start coil address (lower order)

No. of written bits (upper order)

No. of written bits (upper order)

No. of written bits (lower order)

No. of written bits (lower order)

Number of bytes

CRC (lower order)

Write data (upper order)

CRC (upper order)

Write data (lower order)

CRC (lower order)

CRC (upper order)

1) In case of abnormal response, 80hex is added to function code (F_CODE_O).
2) CRC is automatically calculated and added to the data by this FB.
3) Write data shall be set with upper- and lower-order bytes reversed, as shown below:

Send data (S_DAT)/Receive data (R_DAT)

FB terminals
0 Slave station No. (SIN_NO_O)
0 Function code (F_CODE_O)
0 Data length (LEN_O)

0 Receive data (R_DAT)

FB terminals
0 Slave station No. (SIN_NO_O)
[ Function code (F_CODE_O)

[ Start address (ADD_O)

[ Data length (LEN_O)

Offset address with respect to the designated start address.

+7 +6 +5 +4

+3 +2 +1 +0

+15

+14 +13 +12 +11

+10 +9 +8

+23 +22 +21 +20

+19 +18 +17 +16

+31

+30 +29 +28 +27

+26 +25 +24
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6) Retain register writing (multiple words) (code: 10)
Writes data in consecutive registers starting with the one designated by a slave device. The format of request message
and response message is shown below:

FB terminals
Slave station No. (SIN_NO_)OI
Function code (F_CODE_I)O

Start address (ADD_I)O

Data length (LEN_I)O

Number of bytes (LEN2_I)O

Send data (S_DAT)O

Notes:

Request message

Response message

Slave station No.

Slave station No.

Function code 10h

Function code 10h

Start address (upper order)

Start address (upper order)

Start address (lower order)

Start address (lower order)

No. of written words (upper order)

No. of written words (upper order)

No. of written words (lower order)

No. of written words (lower order)

Number of bytes

CRC (lower order)

Write data (upper order)

CRC (upper order)

Write data (lower order)

CRC (lower order)

CRC (upper order)

1) In case of abnormal response, 80hex is added to function code (F_CODE_O).

2) CRC is automatically calculated and added to the data by this FB.

3) Write data is received in the order of upper order byte and lower order byte, as shown below. Therefore, word data can
be accessed in units of word as it is.

Send data (S_DAT)O

Upper order byte

Lower order byte

Upper order byte

Lower order byte

Lower order byte

Upper order byte

7) Format in case of abnormal response
In case of abnormal response, the format of response message becomes as follows. This is common to all functions.

Abnormal response

Slave station No.

Function code + 80h

Error code

CRC (lower order)

CRC (upper order)

<Error code list>
01h: Function code error
02h: Address setting error

FB terminals

0 Slave station No. (SIN_NO_O)
0 Function code (F_CODE_O)

O Lower order byte of the start word of receive data (R_DAT)

03h: Read/write data count setting error

3-60

“ C_modm”

FB terminals
O Slave station No. (SIN_NO_O)
0 Function code (F_CODE_O)
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(1) Set values of initialization parameters

In order to initialize each individual port of the general purpose communication module, it is necessary to set values which
match the communication specifications of the object external device to the individual communication parameters. The
table below shows the setting contents of these parameters.

No.

Item

Description

0

General purpose communication
module station No.

Sets the station number of the general purpose communication module on the SX
bus.

Port No.

Designates an interface port on general purpose communication module.
0: RS-232C port
1: RS-485 port

Message port No. 1

Designates a port No. for sending/receiving messages to/from a general purpose

communication module (1 to 127).

Note: Avoid designating a port No. which is already used for sending/receiving
messages to/from other module.

Reserved

Not used.

Transmission speed

Designates the transmission speed.
0: 1200 1:2400 2:4800 3:9600 4:19200 5:38400 6:57600 7:76800
8: 115200 90: 300 91: 600 bps

Reserved

Not used

Parity bit

This is a bit which is added to data for the purpose of error detection. Designate
the proper one to match the setting of the device at the other end.
0: None 1:0dd 2: Even

Stop bit

This bit indicates the end of data. Designate the proper one to match the setting
of the device at the other end.
0: 1 bit 2: 2 bits

DCE designation

When signal line control is not performed, there is no difference in functions
between DCE and DTE modes. The RS-232C of the general purpose
communication module is of DTE specification, however, it can be used as a DCE
specification interface when signal lines are converted as follows:

No. 7 pin (RS) to CS

No. 8 pin (CS) to RS

No. 6 pin (DR) to ER

No. 4 pin (ER) to DR

0: DTE 1: DCE 2: Modem DTE

ER/DR signal control

: Disable initial values, 1: Enable initial values

10

) DTE mode
Signal flow

: Off RS: always ON; Sending: unconditional

control
DCE mode

: Off CS: always ON; Sending: unconditional

0

0

1: On RS: ON while sending; Sending: when CS is ON

0

1: On CS: ON when RTS is ON; Sending: when ER is ON

11

XON/XOFF control

Because communication between sender and receiver is performed
asynchronously, flow control may be necessary. The receiver sends an XOFF
signal to indicate that it cannot receive data for a while and then sends an XON
signal to cancel the XOFF condition. To use XON/OFF control, the device at the
other end must also have this function. This prerequisite of XON/XOFF flow
control is that XON or XOFF won't appear on the data.

0: NO 1: YES

12

RS-485 mode

Selects 4-wire or 2-wire for RS-485.
0: 4-wire 1: 2-wire

13

34

Reserved

Not used

35

Responce monitoring timer

This timer for monitoring during the period from when the CPU module sends a
send request to a device until communication ends. This value can be set in 0.01
-second steps.

Example: For 1 second, set this value to "100".

36

39

Reserved

Not used

Note: No. in the above table is element number of the array variables for communication parameter.
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(2) Initialization procedure

When the OPEN terminal of FB is turned ON, communication parameters are transferred to the general purpose
communication module, which executes processing for initialization. If initialization is impossible due to a communication
parameter setting error or hardware error, FB outputs the corresponding error code to the OPEN Status (O_STS).

Turned ON by the application program. Turned OFF by the application program.

(Note)

OPEN(OPEN)

\ Processing for initialization \ Port closing operation

Communication
ready (OK)

Note: OPEN signal shall be setto Always ON during data communication.

| If initialization error has occurred|

v

OPEN Status 00 >< Error status

(O_STS)

(3) OPEN status list

No. Result of initialization Remarks
'00’ Ended normally
‘o1 Transmission speed error General purpose communication module detected an error.
'02' Data bit length error General purpose communication module detected an error.
'03' Parity bit error General purpose communication module detected an error.
'04' Stop bit error General purpose communication module detected an error.
'05' DCE designation error General purpose communication module detected an error.
'06' Signal flow control setting error General purpose communication module detected an error.
‘07" XON/XOFF control setting error General purpose communication module detected an error.
'08' RS-485 mode setting error General purpose communication module detected an error.
‘3F' Parameter modification error Parameter modification error after OPEN
'48' Egzﬂgn:rerzor?onitoring timer value Specify the value of the minus.
80" General purpoge communication module

station No. setting error

‘81 Channel No. setting error
‘82 Message port No. setting error
'93' Open error M_OPEN error
94" Open error Lrggqariiizﬁgggti?ri]lergo%ﬁeto abnormality on general purpose
‘A3’ E(;zzes;:}r:/gerig?(p))r(])snji:(ljee.because in General purpose communication module detected an error.
‘A5’ llz)r:dc:rsfrilrcl)g;r.npossible because in General purpose communication module detected an error.
‘A6’ Processing impossible because self- General purpose communication module detected an error.

diagnosis is being executed.
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3-7-4 Data communication

MODBUS protocol defines master and slave stations, and communication is performed in such manner that master station

(MICREX-SX) starts communicating and slave stations respond to it. The transmission procedure is outlined below.

1) Master station sends a command message to slave station.

2) Slave station checks whether or not the station No. included in the received message coincides with its own station
number and, if coincides, executes the command and then sends a response message to the master station.

3) If not coincides, the slave station discards the received message and waits for next command message.

(1) Data sending/receiving procedure

Set data

Send data (S_DAT) >< '/ ><

Turned ON by the application program. - o Turned OFF by the application program.

Send request (S_REQ)
Normal sending/recieving | Processing for sending/ |—|

- recieving
Receive end (R_END)

1 1
- Output only one scanning.
1 1
1 1
1 1

Recieive data (R_DAT) >< Recieve data

In case of sending/recieving error |—| / Output only one scanning.

Receive error (R_ERR)

After send data is set, send request is turned ON by the application program. FB detects the rising edge to execute the
processing for sending.

When sending operation ends and response message is received from the slave station, receive end flag is turned ON (for
only one pulse). In case of receive error, receive end and receive error flags are turned ON (for only one pulse), and the
corresponding error code is output to the receive status area (“00” when ended normally).
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(2) Receiving status list

No. Result of receiving Remarks
‘00’ Ended normally
'10° Receive buffer has overflowed.
11 Unsupported function was sent.
'12' Unsupported function was received.
'13' Send station No. error
'14' Length 2 setting error
‘41 Time up of response monitoring timer
'42' CRC error
. General purpose communication
90 .
module disconnected.
'91' SX bus send error
'92' SX bus receive error
‘A0’ | Object port error General purpose communication
module detected an error.
AT Processing impossible because in General purpose communication
conversion mode. module detected an error.
. Processing impossible because in General purpose communication
A5
loader mode. module detected an error.
. Processing impossible because General purpose communication
A6 : I )
self-diagnosis is being executed. module detected an error.
‘co Hardware error detected during General purpose communication
receiving module detected an error.
'C1 Receive buffer has overflowed. General purpose communication
module detected an error.
'c2' Send buffer has overflowed. General purpose communication
module detected an error.
'c3' | Send data size over General purpose communication

module detected an error.
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3-7-5 RAS information
RAS information area is used as the work memory for FB operations as well as for checking the operating condition of
FBs. To use RAS information from the application program, it is necessary to declare variables in the following manner:

<Example of variable declaration>

VAR
RAS: _C_work TYPE11MD;
END_VAR

<RAS information area (INT array)>

For the variable declaration shown above, the array variable in which RAS information is stored becomes “RAS".
Individual element stores the following RAS information.

RAS.RAS[ 0] Port status
RASRASL 11 | S on moduie
RAS.RAS[ 2] Send request count
RAS.RAS[ 3] Send end count
RAS.RAS[ 4] Receive count
RAS.RAS[ 5] Frame detection count
RAS.RAS[ 6] M_OPEN status
RAS.RAS[ 7] M_SEND status
RAS.RAS[ 8] M_RECEIVE status
RAS.RAS[ 9] M_SEND error count
RAS.RAS[10] M_RECEIVE error count
RAS.RAS[11] Reserved
RAS.RAS[12] Reserved
RAS.RAS[13] Reserved
RAS.RAS[14] Reserved
RAS.RAS[15] Reserved
RAS.RAS[16] Reserved
RAS.RAS[17] Reserved
RAS.RAS[18] Reserved
RAS.RAS[19] Reserved
* Port status * Status of general purpose communication module
Control data Error data

151413121110 9 8 7 6 5 4 3 2 1 0 [1511411311211111019181716151413121110]

[TTTTTTTT]

. Mode switch (x8;
RS signal X x8)
. Mode switch (x4)
CS signal X
. Mode switch (x2)
DR signal X
. Mode switch (x1)
ER signal
. Reserved
CD signal
. Reserved
Cl signal
- Reserved
Initialization end
Reserved

Reserved
Send error

Reserved
Reserved
Reserved
Reserved
RS-485 station No. (x8)
RS-485 station No. (x4)
RS-485 station No. (x2)
—— RS-485 station No. (x1)

Receive error

Framing error
Overrun

Parity error
Reserved

Reserved
— Reserved
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