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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.
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Notes

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

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 
     No.shown on the cover) and contact FUJI.

Preface

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.



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

Caution : 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.

Caution

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.

Safety Precautions
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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”.
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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-COMFV2) is prepared.
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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.
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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: V2.2.2.0 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 appears.

Note: If the installation dialog box does not appear, 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.

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.

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.

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

The target folder appears here.
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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.

<Example of release note>

When you check here and
then click the [Finish] button,
the product information
of the standard extended FB
appears.
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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.

(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.

[INSERT] button

Note: “_C_COM” is necessary to use a standard expansion FB for communication.

Inserted project
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(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>

<Edit wizard>

2-3  Registration to Library
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2-4  Uninstall

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

screen image.

(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.

(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.
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3-1

“_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.

emaNBF weivrevOnoitacificepS

eerf_C_ sdrow215:evieceR,sdrow215:dneSBFlarudecorp-noN 1etoN
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23rfC_ sdrow23:evieceR,sdrow23:dneSBFlarudecorp-noN 1etoN

rprfC_
sdrow215:evieceR,sdrow215:dneSBFlarudecorp-noN

.eludomehtnierawmrifehtybdessecorpsignissecorpnoitacinummocfotrapA
2dna1etoN

2prfC_
sdrow215:evieceR,sdrow215:dneSBFlarudecorp-noN
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.deepsgnissecorpehtesaercniotdesuerasdraobegassemowtdna

2etoN

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.

Section 3  Specification for Communication FB
3-1  Communication Protocol Included

Non-procedural FB “_Cfrp2”
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“_Cfrp2”

3-1-2 Specification for _Cfrp2

(1) Communication specification
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stibpotS stib2/1morfdetceleS

ECD
edomETDmedom/ECD/ETDmorfdetceleS

gniviecernehwNODCnruT:edomETDmedoM

lortnoclangiS
edomETD NOsyawla:RE

edomECD NOsyawla:RD

wolflangiS
lortnoc

edomETD
lanoitidnocnu:gnidneS;NOsyawla:SRffO

NOsiSCnehw:gnidneS;gnidnesgnirudNO:SRnO

edomECD
lanoitidnocnu:gnidneS;NOsyawla:SCffO

NOsiREnehw:gnidneS;NOsiSRnehwNO:SCnO

lortnocFFOX/NOX elbatceleS

edom584-SR eriw-2/eriw-4morfdetceleS

noisrevnocedoC
noisrevnocCIDCBE/noisrevnocIICSA/enoNmorfdetceleS

).elbairavgnirtsretcarahcotniatadyranibtrevnoC(

noitcetedemarF

enoN .noitcnufnoitcetedemarfelbasiD

htgneldexiF setybatadeviecerforebmunehtetangiseD

htgnelelbairaV .sedocdnednatratsetangiseD

ytiraplatnoziroH
)CCB(

enoN enoN

redrorewoL/redroreppU .noitisopetangiseD.noitangisedegnarnoitaluclaC
CRC/ROE/trevnidnadda/ddamorfdetceleS:alumroF
edocyranib/edocretcarahcmorfdetceleS:edocCCBredroreppU/redrorewoL

eulavremitnoissimsnarT sm01x

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.

3-1 Communication Protocol Included
Non-procedural FB “_Cfrp2”
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(2) FB format

_C_frp2

Open

Send request

Send data length

Send data

Receive data

Communication parameter

RAS information

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

  (BOOL) OPEN

  (BOOL) S_REQ

  (INT) S_LEN

(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

Input terminal name Output terminal name

IN-OUT 
terminal
(Note)

 (_C_SND_TYP11 PR2) S_DAT

 (_C_RCV_TYP11 PR2) R_DAT

 (_C_PAR_TYP11 PR2) PARA

 (_C_work_TYPE11 PR2) RAS

* ( ) 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.

3-1  Communication Protocol Included
Non-procedural FB “_Cfrp2”
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(3) Explanation for FB terminals

emanlanimreT lanimreT
eman

epytataD O/I noitpircseD

nepO NEPO LOOB NI

larenegehtot"sretemarapnoitacinummoc"ehtsdneS:NO
ezilaitinioteludomnoitacinummocesoprup

,elbissopsemocebnoitacinummocnehW.noitacinummoc
.NOsnrut"ydaernoitacinummoc"

.noitacinummocgnidnerofgnissecorpehtsmrofreP:FFO
.FFOsnrut"ydaernoitacinummoC"

tseuqerdneS QER_S LOOB NI
ebotsdeensiht,dednesahgnidnesnehW.ataddnesotstratS

.margorpnoitacilppaehtybFFOdenrut

ataddneS
htgnel

NEL_S TNI NI .setybforebmunehtybataddnesfohtgnelehtsetangiseD

ataddneS TAD_S
PYT_DNS_C_

2RP11
TUO_NI .ataddnesserotS

noitacinummoC
retemarap

ARAP
PYT_RAP_C_

2RP11
TUO_NI .sretemarapnoitazilaitiniehtserotS

noitacinummoC
ydaer

KO LOOB TUO
tahtetacidniotyllamrondednesahnoitazilaitininehwNOsnruT

.atadgniviecer/gnidnesrofydaersimetsyseht

sutatsnepO STS_O DROW TUO .noitazilaitinifotluserehtetacidniotedoclamicedaxehtigid-2

dnedneS DNE_S LOOB TUO .detelpmocsahgnidnesnehwNOsnruT

rorredneS RRE_S LOOB TUO .derruccosahrorrednesafiNOnruT

sutatsdneS STS_S DROW TUO gnidnesfotluserehtetacidniotedoC

dneevieceR DNE_R LOOB TUO .detelpmocsahgniviecernehwNOsnruT

rorreevieceR RRE_R LOOB TUO .derruccosahrorreeviecerafiNOsnruT

sutatsevieceR STS_R DROW TUO gniviecerfotluserehtetacidniotedoC

atadevieceR
htgnel

NEL_R TNI TUO .htgnelataddeviecerehtstuptuO

atadevieceR TAD_R
PYT_VCR_C_

2RP11
TUO_NI .ataddeviecerserotS

noitats584-SR
.oN

ON_NTS TNI TUO
ehtfohctiwsputesrebmunnoitats584-SRehtfonoitidnocehT

.nipsihtottuptuosieludomnoitacinummocesopruplareneg

noitamrofniSAR SAR
EPYT_krow_C_

2RP11
TUO_NI

.BFsihtfonoitamrofnignitarepO

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

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

* The size of receive 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 “send data” terminal (S_DAT)>

VAR
S_DAT:_C_SND_TYP11PR2;

END_VAR

S_DAT [0]
S_DAT [1]

S_DAT [511]

R_DAT [0]
R_DAT [1]

R_DAT [511]

Data 2

Data 4

Data 1024

Data 1

Data 3

Data 1023

Upper order Lower order

<When variable name is “R_DAT”>
The data that are connected to “R_DAT” must be laid out as follows:
<Format of the variables that are connected to the “Receive data” terminal (R_DAT)>

VAR
R_DAT:_C_RCV_TYP11PR2;

END_VAR

Data 2

Data 4

Data 1024

Data 1

Data 3

Data 1023

Upper order Lower order

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

.oN metI noitpircseD

0
esopruplareneG

eludomnoitacinummoc
.oNnoitats

XSehtnoeludomnoitacinummocesopruplarenegehtforebmunnoitatsehtsteS
.sub

1 .oNtroP
.eludomnoitacinummocesopruplarenegnotropecafretninasetangiseD

tropC232-SR:0
trop584-SR:1

2

1.oNtropegasseM esopruplarenegamorf/otsegassemgniviecer/gnidnesrof.oNtropasetangiseD
.)721ot1(eludomnoitacinummoc

gniviecer/gnidnesrofdesuydaerlasihcihw.oNtropagnitangiseddiovA:etoN
.eludomrehtomorf/otsegassem

3

2.oNtropegasseM esopruplarenegamorf/otsegassemgniviecer/gnidnesrof.oNtropasetangiseD
.)721ot1(eludomnoitacinummoc

rehtoro1.oNtropegassemhtiwtropsihttesyletacilpudottonluferaceB:etoN
.srebmuntropgniviecerrognidnesegassem

4 deepsnoissimsnarT
.deepsnoissimsnartehtsetangiseD

00867:700675:600483:500291:40069:30084:20042:10021:0
spb006:19003:09002511:8

5 tibataD

nehw;atadenopuekamstib7,detcelessi"7"nehW.htgneltibatadehtsetangiseD
.atadenopuekamstib8",8"

stib7:0
stib8:1

6 tibytiraP
ehtetangiseD.noitcetedrorrefoesoprupehtrofatadotdeddasihcihwtibasisihT

.dnerehtoehttaecivedehtfognittesehthctamotenoreporp
nevE:2ddO:1enoN:0

7 tibpotS
fognittesehthctamotenoreporpehtetangiseD.atadfodneehtsetacidnitibsihT

.dnerehtoehttaecivedeht
stib2:2tib1:0

8 noitangisedECD

neewtebsnoitcnufniecnereffidonsiereht,demrofreptonsilortnocenillangisnehW
eludomnoitacinummocesopruplarenegehtfoC232-SRehT.sedomETDdnaECD

ecafretninoitacificepsECDasadesuebnacti,revewoh,noitacificepsETDfosi
:swollofsadetrevnocerasenillangisnehw

SCot)SR(nip7.oN
SRot)SC(nip8.oN
REot)RD(nip6.oN
RDot)RE(nip4.oN

ETDmedoM:2ECD:1ETD:0

9 lortnoclangisRD/RE enoN:0

01 wolflangiS
lortnoc

edomETD lanoitidnocnu:gnidneS;NOsyawla:SRffO:0
NOsiSCnehw:gnidneS;gnidneselihwNO:SRnO:1

edomECD lanoitidnocnu:gnidneS;NOsyawla:SCffO:0
NOsiREnehw:gnidneS;NOsiSRnehwNO:SCnO:1

11 lortnocFFOX/NOX

,ylsuonorhcnysademrofrepsireviecerdnarednesneewtebnoitacinummocesuaceB
titahtetacidniotlangisFFOXnasdnesreviecerehT.yrassecenebyamlortnocwolf

FFOXehtlecnacotlangisNOXnasdnesnehtdnaelihwarofatadeviecertonnac
sihtevahoslatsumdnerehtoehttaecivedeht,lortnocFFO/NOXesuoT.noitidnoc

.noitcnuf
SEY:1ON:0

21 edom584-SR .584-SRroferiw-2roeriw-4stceleS
eriw-2:1eriw-4:0

31 devreseR desutoN

41 devreseR

51 devreseR

61 noisrevnocedoC .elbairavgnirtsretcarahcaotniatadyranibstrevnoC
noisrevnocCIDCBE:2noisrevnocIICSA:1enoN:0
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No. Item Description

18 Number of receive data bytes

17 Frame detection

Designates the number of receive data bytes when Fixed length  is selected for 
frame detection.  When Variable length  is selected, set this item to 0.

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.

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

20 Start code 1

Designates start code when Variable length  is selected.

21 Start code 2

22 Start code 3

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 End code 1

Designates end code when Variable length  is selected.

27 End code 2

28 End code 3

29 End code 4

30 End code 5

31 BCC designation

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

              Upper byte of BCC Lower byte of BCC

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

: Calculation range

              Lower byte of BCC Upper byte of BCC

32 Calculation range, position

Sets the calculation range and BCC position.

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

 Start code     TEXT    BCC     End code

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

              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

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

              Start code     TEXT     End code      BCC

(Note)

Note: In this case, the BCC code type cannot be designated as binary.
Specify other than CRC-16 for the BCC expression.

(Note)

3-1 Communication Protocol Included
Non-procedural FB “_Cfrp2”
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No. Item Description

33 BCC calculation formula

34

35

36

39

BCC code type

Send timer value

Reserved

Calculation method to check for transmission error.

0:  Add

D1 + D2 + ...  + Dn

1: Add and invert

Inversion of (D1 + D2 + ... + Dn)

2: EOR

D1 EOR D2 EOR ...  EOR Dn

3: CRC  * When CRC is selected, specify BCC Code Format  to 0: Binary.

CRC-16:X16+X15+X2+1

Designates the code type of BCC data.
0: Binary
1: ASCII
2: EBCDIC

The timer value for monitoring transmission since the data send request  has been 
sent from the CPU module onto the RS-232C line until sending is completed. This 

Not used

D1   D2                 Dn  

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.

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.

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



3-8

“_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).

OPEN(OPEN)

OPEN Status 
        (O_STS)

Communication 
ready (OK)

 (Note)

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

Processing for initialization
Port closing operation

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

If initialization error has occurred

00 Error status

(3) OPEN status list

.oN noitazilaitinifotluseR skrameR

'00' yllamrondednE

'10' rorredeepsnoissimsnarT .rorrenadetcetedeludomnoitacinummocesopruplareneG

'20' rorrehtgneltibataD .rorrenadetcetedeludomnoitacinummocesopruplareneG

'30' rorretibytiraP .rorrenadetcetedeludomnoitacinummocesopruplareneG

'40' rorretibpotS .rorrenadetcetedeludomnoitacinummocesopruplareneG

'50' rorrenoitangisedECD .rorrenadetcetedeludomnoitacinummocesopruplareneG

'60' rorregnitteslortnocwolflangiS .rorrenadetcetedeludomnoitacinummocesopruplareneG

'70' rorregnitteslortnocFFOX/NOX .rorrenadetcetedeludomnoitacinummocesopruplareneG

'80' rorregnittesedom584-SR .rorrenadetcetedeludomnoitacinummocesopruplareneG

'F3' rorrenoitacifidomretemaraP NEPOretfarorrenoitacifidomretemaraP

'04' rorregnittesnoisrevnocedoC

'14' rorregnittesdohtemgnitcetedemarF

'24' rorregnittesedoctratS

'34' rorregnittesedocdnE

'44' rorregnittesedocCCB

'54' rorregnittesegnarnoitaluclacCCB

'64' rorregnittesalumrofnoitaluclacCCB

'74' rorregnittesepytedocCCB

'84' rorregnittesyficepsremitnoissimsnarT remitdnesehtrofeulavsunimayficepstonoD

'08'
eludomnoitacinummocesopruplareneG

rorregnittes.oNnoitats

'18' rorregnittes.oNlennahC

'28' rorregnittes.oNtropegasseM

'39' rorrenepO rorreNEPO_M

'49' rorrenepO
esopruplarenegnoytilamronbaoteuddeliafnoitazilaitinI

eludomnoitacinummoc

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnocedoc
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'5A'
niesuacebelbissopmignissecorP

.edomredaol
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'6A'
-flesesuacebelbissopmignissecorP

.detucexegniebsisisongaid
.rorrenadetcetedeludomnoitacinummocesopruplareneG

3-1 Communication Protocol Included
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3-1-4 Data sending

(1) Data sending procedure

Send data (S_DAT)

Send data length (S_LEN)

Send request (S_REQ)

Send end (S_END)

Send error (S_ERR)

Send status (S_STS)

Set data.

Set data length.

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

Result of sending

In case of sending error
Output only one scanning.

Output only one scanning.

Processing for sending

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

.oN gnidnesfotluseR skrameR

'00' dedneyllamroN

'10' .dewolfrevosahreffubdneS

'04' tuo-emitdnesataD

'09' .detcennocsideludomnoitacinummocesopruplareneG detcetedtoN

'19' rorrednessubXS

'29' rorreeviecersubXS detcetedtoN

'0A' rorretroptcejbO .1ron0rehtiensi.oNtropdeificepS

'3A' .edomnoisrevnocedocniesuacebelbissopmignissecorP

'5A' .edomredaolniesuacebelbissopmignissecorP

'6A' gniebsisisongaid-flesesuacebelbissopmignissecorP
.detucexe

noitacinummocesopruplarenegnonoitcetedrorrE
eludom

'2C' .dewolfrevosahreffubdneS noitacinummocesopruplarenegnonoitcetedrorrE
eludom

'3C' revoezisataddneS noitacinummocesopruplarenegnonoitcetedrorrE
eludom

3-1  Communication Protocol Included
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3-1-5 Data receiving

(1) Data receiving procedure

In case of receive error

Communication ready (OK)

Receive data (R_DAT)

Receive data length (R_LEN)

Receive status (R_STS)

Receive end (R_END)

Receive error (E_ERR)

Output only one scanning.

Continuous receiving operation

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).

(2) Receiving status list

.oN gniviecerfotluseR skrameR

'00' yllamrondednE

'20' .dewolfrevosahreffubevieceR

'24' rorreCCB

'09' .detcennocsideludomnoitacinummocesopruplareneG

'19' rorrednessubXS

'29' rorreeviecersubXS

'0A' rorretroptcejbO
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'3A' .edomnoisrevnocedocniesuacebelbissopmignissecorP
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'5A' .edomredaolniesuacebelbissopmignissecorP
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'6A'
gniebsisisongaid-flesesuacebelbissopmignissecorP

.detucexe
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'0C'
gniviecergniruddetcetedrorreerawdraH

).cte,rorregnimnarF,rorreytiraP(
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'1C' .dewolfrevosahreffubevieceR
detcetedeludomnoitacinummocesopruplareneG

.rorrena

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.

3-1 Communication Protocol Included
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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>

<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.

VAR
RAS:       _C_work_TYPE11PR2;

END_VAR

]0[SAR.SAR sutatstroP

]1[SAR.SAR
esopruplarenegfosutatS

eludomnoitacinummoc

]2[SAR.SAR tnuoctseuqerdneS

]3[SAR.SAR tnuocdnedneS

]4[SAR.SAR tnuocevieceR

]5[SAR.SAR tnuocnoitcetedemarF

]6[SAR.SAR sutatsNEPO_M

]7[SAR.SAR sutatsDNES_M

]8[SAR.SAR sutatsEVIECER_M

]9[SAR.SAR tnuocrorreDNES_M

]01[SAR.SAR tnuocrorreEVIECER_M

]11[SAR.SAR devreseR

]21[SAR.SAR devreseR

]31[SAR.SAR devreseR

]41[SAR.SAR devreseR

]51[SAR.SAR devreseR

]61[SAR.SAR devreseR

]71[SAR.SAR devreseR

]81[SAR.SAR devreseR

]91[SAR.SAR devreseR

• Port status • Status of general purpose communication module

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

 Control data Error data

RS signal

CS signal

DR signal

ER signal

CD signal

CI signal

 Initialization end

Reserved

Send error

Receive error

Framing error

Overrun

Parity error

Reserved

Reserved

Reserved

         

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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)

3-1  Communication Protocol Included
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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.

3-2 FUJI General Purpose Inverter Procedure
FB “_CfdFRN”
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3-2-2 Specifications for _CfdFRN

(1) FB format

_CfdFRN

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

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

Communication parameter

RAS information

(BOOL) OPEN

(BOOL) S_REQ

(WORD) S_STN

(WORD) S_CMD

(_C_SFNC_TYP61) S_FNC

(INT) S_LEN

(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

Input terminal name Output terminal name

(_C_STXT_TYP61) S_TXT

(_C_RTXT_TYP61) R_TXT

(_C_PAR_TYP61) PARA

(_C_work_TYPE61) RAS

* ( ) 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.

3-2  FUJI General Purpose Inverter Procedure
FB “_CfdFRN”
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(2) Explanation of each FB terminal

emanlanimreT elbairaV
eman

epytataD O/I noitpircseD

nepO NEPO LOOB NI

larenegehtot"sretemarapnoitacinummoc"sdneS:NO
ezilaitinioteludomnoitacinummocesoprup .noitacinummoc

noitacinummoc",elbissopsemocebnoitacinummocnehW
.NOsnrut"ydaer

.noitacinummocgnidnerofgnissecorpehtsmrofreP:FFO
.FFOsnrut"ydaernoitacinummoC"

tseuqerdneS QER_S LOOB NI
otsdeensiht,detelpmocsignidnesnehW.ataddnesotstratS

.margorpnoitacilppaehtybFFOdenruteb

noitatsdneS
sserdda

NTS_S DROW NI .noitatsdnesehtfosserddaehtserotS

dnammocdneS
edoc

DMC_S DROW NI .edocdnammocdnesehtserotS

edocnoitcnufdneS CNF_S
CNFS_C_

16PYT_
TUO_NI .edocnoitcnufdnesehtserotS

dnesforebmuN
setybatad

NEL_S TNI NI .setybataddnesforebmunehtserotS

atadtxetdneS TXT_S
TXTS_C_

16PYT_
TUO_NI .atadtxetdnesehtserotS

noitacinummoC
retemarap

ARAP
RAP_C_

16PYT_
TUO_NI .sretemarapnoitazilaitiniehtserotS

noitacinummoC
ydaer

KO LOOB TUO
tahtetacidniotyllamrondednesahnoitazilaitininehwNOsnruT

.atadgniviecer/gnidnesrofydaersimetsyseht

sutatsnepO STS_O DROW TUO noitazilaitinifotluserehtetacidniotedoclamicedaxehtigid-2

dneevieceR DNE_R LOOB TUO .sdneeviecernehwNOsnruT

rorreevieceR RRE_R LOOB TUO .derruccosahrorreeviecerafiNOsnruT

sutatsevieceR STS_R DROW TUO edoctluserevieceR

noitatsevieceR
sserdda

NTS_R DROW TUO .noitatseviecerehtfosserddaehtserotS

noitcnufevieceR
edoc

CNF_R
CNFR_C_

16PYT_
TUO_NI .edocnoitcnufeviecerehtserotS

edocrorreevieceR
-CRE_R

D
DROW TUO .edocrorreeviecerehtserotS

eviecerforebmuN
setybatad

NEL_R TNI TUO .setybatadeviecerforebmunehtserotS

atadtxetevieceR TXT_R
TXTR_C_

16PYT_
TUO_NI .atadtxeteviecerserotS

noitamrofniSAR SAR
krow_C_

16EPYT_
TUO_NI .BFsihtfosutatsgnitarepoehtserotS

3-2 FUJI General Purpose Inverter Procedure
FB “_CfdFRN”
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3-2-3 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-9 series general purpose
inverter.  The table below shows the setting contents of these parameters.

.oN metI noitpircseD

0
esopruplareneG

eludomnoitacinummoc
.oNnoitats

.subXSehtnoeludomnoitacinummocesopruplarenegehtforebmunnoitatsehtsteS

1 .oNtroP
.eludomnoitacinummocesopruplarenegehtnotropecafretninasetangiseD

trop584-SR:1

2 .oNtropegasseM
esopruplarenegamorf/otegassemgniviecer/gnidnesrof.oNtropasetangiseD

.eludomnoitacinummoc

3 devreseR desutoN

4 deepsnoissimsnarT
.deepsnoissimsnartehtsetangiseD

spb00291:40069:30084:20042:10021:0

5 tibataD

nehw;atadenopuekamstib7,detcelessi"7"nehW.htgneltibatadehtsetangiseD
.atadenopuekamstib8,"8"

)desusiedocIICSAnehw(stib7:0
)desusiedocCIDCBEnehw(stib8:1

6 tibytiraP
ehtetangiseD.noitcetedrorrefoesoprupehtrofatadotdeddasihcihwtibasisihT

.dnerehtoehttaecivedehtfognittesehthctamotenoreporp
nevE:2ddO:1enoN:0

7 tibpotS
ehtfognittesehthctamotenoreporpehtetangiseD.atadfodneehtsetacidnitibsihT

.dnerehtoehttaecived
stib2:2tib1:0

8

desutoNdevreseR

51

61 remitgnirotinomesnopseR

dnesasdneseludomUPCehtnehwmorfdoirepehtgnirudgnirotinomrofremitehT
dnoces-10.0nitesebnaceulavsihT.sdnenoitacinummoclitnuecivedaottseuqer

.spets
."001"oteulavsihttes,dnoces1roF:elpmaxE

71 tnuocyrteR
yrterotsemitynamwohsetangisedsiht,rorrenoitacinummocfoesacnI

.noitacinummoc

81

devreseR desutoN

93

Note: No. in the above table is element number of the array variable for communication parameter.

3-2  FUJI General Purpose Inverter Procedure
FB “_CfdFRN”
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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).

OPEN (OPEN)

OPEN Status 
        (O_STS)

Communication 
ready (OK)

(Note)

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

Processing for initialization
Port closing operation

Note: OPEN signal shall be kept ON during data communication

If an initialization error 
has occurred

“00” “Error status”

(3) OPEN status list

.oN noitazilaitinifotluseR skrameR

'00' yllamrondednE

'10' rorredeepsnoissimsnarT .rorrenadetcetedeludomnoitacinummocesopruplareneG

'20' rorrehtgneltibataD .rorrenadetcetedeludomnoitacinummocesopruplareneG

'30' rorretibytiraP .rorrenadetcetedeludomnoitacinummocesopruplareneG

'40' rorretibpotS .rorrenadetcetedeludomnoitacinummocesopruplareneG

'50' devreseR

'60' devreseR

'70' devreseR

'F3' rorrerevoegnahcretemaraP detcetedNEPOretfanoitacifidomretemaraP

'04'
eulavremitgnirotinomesnopseR

rorregnittes

'14' rorregnittestnuocyrteR

'24' devreseR

'34' devreseR

'08'
noitacinummocesopruplareneG
rorregnittes.oNnoitatseludom

'18' rorregnittes.oNtroP

'28' rorregnittes.oNtropegasseM

'39' rorrenepO rorresubXSoteuddeliafnoitazilaitinI

'49' rorrenepO
esopruplarenegnoytilamronbaoteuddeliafnoitazilaitinI

eludomnoitacinummoc

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnoc
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'5A'
niesuacebelbissopmignissecorP

.edomredaol
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'6A'
esuacebelbissopmignissecorP
.detucexegniebsisisongaidfles

.rorrenadetcetedeludomnoitacinummocesopruplareneG

3-2 FUJI General Purpose Inverter Procedure
FB “_CfdFRN”
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3-2-4 Data sending/receiving

(1) Data sending/receiving procedure

Send command code (S_CMD)

Send function code (S_FNC)

Send request (S_REQ)

Set send command code.

Set send function code.

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

 Send text data (S_TXT)

Send station address (S_STN)

Set send text data.

 Set send station address.

In case of receive error

 Receive function code (R_FNC)

 Receive error code (R_ERCD)

Receive status (R_STS)

Receive text data (R_TXT)

 Receive station address (R_STN)

 Receive end (R_END)

Receive error (R_ERR)

Output only one scanning

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).

3-2  FUJI General Purpose Inverter Procedure
FB “_CfdFRN”
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(2) Sending/receiving status list

.oN gniviecer/gnidnesfotluseR skrameR

'00' yllamrondednE

'10' dewolfrevosahreffubdneS

'20' dewolfrevosahreffubevieceR

'04' tuo-emitdnesataD

'14' rorreesnopserlocotorP

'24' rorreCCB

'09'
noitacinummocesopruplareneG

.detcennocsideludom
detcetedtoN

'19' rorrednessubXS

'29' rorreeviecersubXS

'0A' rorretroptcejbO
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnoc
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'5A'
niesuacebelbissopmignissecorP

.edomredaol
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'6A'
-flesesuacebelbissopmignissecorP

.detucexegniebsisisongaid
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'0C'
gniruddetcetedrorreerawdraH

gniviecer
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'1C' .dewolfrevosahreffubevieceR
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'2C' .dewolfrevosahreffubdneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3C' revoezisataddneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom

3-2 FUJI General Purpose Inverter
Procedure FB “_CfdFRN”
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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_TYPE61;

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.

]0[SAR.SAR sutatstroP

]1[SAR.SAR
esopruplarenegfosutatS

eludomnoitacinummoc

]2[SAR.SAR tnuoctseuqerdneS

]3[SAR.SAR tnuocdnedneS

]4[SAR.SAR tnuocevieceR

]5[SAR.SAR tnuocnoitcetedemarF

]6[SAR.SAR sutatsNEPO_M

]7[SAR.SAR sutatsDNES_M

]8[SAR.SAR sutatsEVIECER_M

]9[SAR.SAR tnuocrorreDNES_M

]01[SAR.SAR tnuocrorreEVIECER_M

]11[SAR.SAR devreseR

]21[SAR.SAR devreseR

]31[SAR.SAR devreseR

]41[SAR.SAR devreseR

]51[SAR.SAR devreseR

]61[SAR.SAR devreseR

]71[SAR.SAR devreseR

]81[SAR.SAR devreseR

]91[SAR.SAR devreseR

• Port status • Status of general purpose communication module

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

 Control data Error data

RS signal

CS signal

DR signal

ER signal

CD signal

CI signal

 Initialization end

Reserved

Send error

Receive error

Framing error

Overrun

Parity error

Reserved

Reserved

Reserved

         

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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)

3-2  FUJI General Purpose Inverter
Procedure FB “_CfdFRN”
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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: Fuji Electric General Inverter’s Serial protocol

3-3 FUJI General Purpose Inverter Standard
Communication (FGI-BUS) Procedure FB “_CfdFVR”
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3-3-2 Specifications for _CfdFVR

(1) FB format

_CfdFVR

OPEN

Send request

Send station address

Send command type

Send function code

Send text data

Receive text data

Communication parameter

RAS information

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

Receive text data

Communication parameter

RAS information

(BOOL) OPEN

(BOOL) S_REQ

(WORD) S_STN

(WORD) S_KND

(_C_SFNC_TYP62) S_FNC

(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

Input terminal name Output terminal name

(_C_STXT_TYP62) S_TXT

(_C_RTXT_TYP62) R_TXT

(_C_PAR_TYP62) PARA

(_C_work_TYPE62) RAS

* ( ) 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.

3-3  FUJI General Purpose Inverter Standard
Communication (FGI-BUS) Procedure FB “_CfdFVR”
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(2) Explanation of each FB terminal

emanlanimreT elbairaV
eman

epytataD O/I noitpircseD

nepO NEPO LOOB NI

:NO esopruplarenegehtot"sretemarapnoitacinummoc"sdneS
.noitacinummocezilaitinioteludomnoitacinummoc

noitacinummoc",elbissopsemocebnoitacinummocnehW
.NOsnrut"ydaer

.noitacinummocgnidnerofgnissecorpehtsmrofreP:FFO
.FFOsnrut"ydaernoitacinummoC"

tseuqerdneS QER_S LOOB NI
otsdeensiht,detelpmocsignidnesnehW.ataddnesotstratS

.margorpnoitacilppaehtybFFOdenruteb

noitatsdneS
sserdda

NTS_S DROW NI .noitatsdnesehtfosserddaehtserotS

dnammocdneS
epyt

DNK_S DROW NI .epytdnammocdnesehtserotS

edocnoitcnufdneS CNF_S
CNFS_C_

26PYT_
TUO_NI .edocnoitcnufdnesehtserotS

atadtxetdneS TXT_S
TXTS_C_

26PYT_
TUO_NI .atadtxetdnesehtserotS

noitacinummoC
retemarap

ARAP
RAP_C_

26PYT_
TUO_NI .sretemarapnoitazilaitiniehtserotS

noitacinummoC
ydaer

KO LOOB TUO
tahtetacidniotyllamrondednesahnoitazilaitininehwNOsnruT

.atadgniviecer/gnidnesrofydaersimetsyseht

sutatsnepO STS_O DROW TUO noitazilaitinifotluserehtetacidniotedoclamicedaxehtigid-2

dneevieceR DNE_R LOOB TUO .sdneeviecernehwNOsnruT

rorreevieceR RRE_R LOOB TUO .derruccosahrorreeviecerafiNOsnruT

sutatsevieceR STS_R DROW TUO edoctluserevieceR

noitatsevieceR
sserdda

NTS_R DROW TUO .noitatseviecerehtfosserddaehtserotS

dnammocevieceR
epyt

DNK_R DROW TUO .epytdnammoceviecerehtserotS

noitcnufevieceR
edoc

CNF_R
CNFR_C_

26PYT_
TUO_NI .edocnoitcnufeviecerehtserotS

edocrorreevieceR DCRE_R DROW TUO .edocrorreeviecerehtserotS

eviecerforebmuN
setybatad

NEL_R TNI TUO .setybatadeviecerforebmunehtserotS

atadtxetevieceR TXT_R
TXTR_C_

26PYT_
TUO_NI .atadtxeteviecerserotS

noitamrofniSAR SAR
krow_C_

26EPYT_
TUO_NI .BFsihtfosutatsgnitarepoehtserotS

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

.oN metI noitpircseD

0
esopruplareneG

eludomnoitacinummoc
.oNnoitats

.subXSehtnoeludomnoitacinummocesopruplarenegehtforebmunnoitatsehtsteS

1 .oNtroP
.eludomnoitacinummocesopruplarenegehtnotropecafretninasetangiseD

trop584-SR:1

2 .oNtropegasseM
esopruplarenegamorf/otegassemgniviecer/gnidnesrof.oNtropasetangiseD

.eludomnoitacinummoc

3 devreseR desutoN

4 deepsnoissimsnarT
.deepsnoissimsnartehtsetangiseD

spb00291:40069:30084:20042:10021:0

5 tibataD

nehw;atadenopuekamstib7,detcelessi"7"nehW.htgneltibatadehtsetangiseD
.atadenopuekamstib8,"8"

stib7:0
stib8:1

6 tibytiraP
ehtetangiseD.noitcetedrorrefoesoprupehtrofatadotdeddasihcihwtibasisihT

.dnerehtoehttaecivedehtfognittesehthctamotenoreporp
nevE:2ddO:1enoN:0

7 tibpotS
ehtfognittesehthctamotenoreporpehtetangiseD.atadfodneehtsetacidnitibsihT

.dnerehtoehttaecived
stib2:2tib1:0

8

desutoNdevreseR

51

61 remitgnirotinomesnopseR

dnesasdneseludomUPCehtnehwmorfdoirepehtgnirudgnirotinomrofremitehT
dnoces-10.0nitesebnaceulavsihT.sdnenoitacinummoclitnuecivedaottseuqer

.spets
."001"oteulavsihttes,dnoces1roF:elpmaxE

71 tnuocyrteR
yrterotsemitynamwohsetangisedsiht,rorrenoitacinummocfoesacnI

.noitacinummoc

81

devreseR desutoN

93

Note: No. in the above table is element number of the array variable for communication parameter.

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

OPEN (OPEN)

OPEN Status 
        (O_STS)

Communication 
ready (OK)

(Note)

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

Processing for initialization
Port closing operation

Note: OPEN signal shall be kept ON during data communication

If an initialization error 
has occurred

“00” “Error status”

(3) OPEN status list

.oN noitazilaitinifotluseR skrameR

'00' yllamrondednE

'10' rorredeepsnoissimsnarT .rorrenadetcetedeludomnoitacinummocesopruplareneG

'20' rorrehtgneltibataD .rorrenadetcetedeludomnoitacinummocesopruplareneG

'30' rorretibytiraP .rorrenadetcetedeludomnoitacinummocesopruplareneG

'40' rorretibpotS .rorrenadetcetedeludomnoitacinummocesopruplareneG

'F3' rorrerevoegnahcretemaraP detcetedNEPOretfanoitacifidomretemaraP

'04'
eulavremitgnirotinomesnopseR

rorregnittes

'14' rorregnittestnuocyrteR

'08'
noitacinummocesopruplareneG
rorregnittes.oNnoitatseludom

'18' rorregnittes.oNtroP

'28' rorregnittes.oNtropegasseM

'39' rorrenepO rorresubXSoteuddeliafnoitazilaitinI

'49' rorrenepO
esopruplarenegnoytilamronbaoteuddeliafnoitazilaitinI

eludomnoitacinummoc

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnoc
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'5A'
niesuacebelbissopmignissecorP

.edomredaol
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'6A'
esuacebelbissopmignissecorP
.detucexegniebsisisongaidfles

.rorrenadetcetedeludomnoitacinummocesopruplareneG

3-3 FUJI General Purpose Inverter Standard
Communication (FGI-BUS) Procedure FB “_CfdFVR”
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3-3-4 Data sending/receiving

(1) Data sending/receiving procedure

Send command type (S_KND)

Send function code (S_FNC)

Send request (S_REQ)

Set send command type.

Set send function code.

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

 Send text data (S_TXT)

Send station address (S_STN)

Set send text data.

 Set send station address.

In case of receive error

 Receive function code (R_FNC)
 Received command type (R_KND)

 Receive error code (R_ERCD)

Receive status (R_STS)

Receive text data (R_TXT)

 Receive station address (R_STN)

 Receive end (R_END)

Receive error (R_ERR)

Output only one scanning

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).

3-3  FUJI General Purpose Inverter Standard
Communication (FGI-BUS) Procedure FB “_CfdFVR”
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(2) Sending/receiving status list

.oN gniviecer/gnidnesfotluseR skrameR

'00' yllamrondednE

'10' dewolfrevosahreffubdneS

'20' dewolfrevosahreffubevieceR

'04' tuo-emitdnesataD

'14' rorreesnopserlocotorP

'24' rorreCCB

'09'
noitacinummocesopruplareneG

.detcennocsideludom
detcetedtoN

'19' rorrednessubXS

'29' rorreeviecersubXS

'39' eveicerKAN

'0A' rorretroptcejbO
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnoc
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'5A'
niesuacebelbissopmignissecorP

.edomredaol
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'6A'
-flesesuacebelbissopmignissecorP

.detucexegniebsisisongaid
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'0C'
gniruddetcetedrorreerawdraH

gniviecer
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'1C' .dewolfrevosahreffubevieceR
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'2C' .dewolfrevosahreffubdneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3C' revoezisataddneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom

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

VAR
RAS:       _C_work_TYPE62;

END_VAR

<Example of variable declaration>

<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.

]0[SAR.SAR sutatstroP

]1[SAR.SAR
esopruplarenegfosutatS

eludomnoitacinummoc

]2[SAR.SAR tnuoctseuqerdneS

]3[SAR.SAR tnuocdnedneS

]4[SAR.SAR tnuocevieceR

]5[SAR.SAR tnuocnoitcetedemarF

]6[SAR.SAR sutatsNEPO_M

]7[SAR.SAR sutatsDNES_M

]8[SAR.SAR sutatsEVIECER_M

]9[SAR.SAR tnuocrorreDNES_M

]01[SAR.SAR tnuocrorreEVIECER_M

]11[SAR.SAR devreseR

]21[SAR.SAR devreseR

]31[SAR.SAR devreseR

]41[SAR.SAR devreseR

]51[SAR.SAR devreseR

]61[SAR.SAR devreseR

]71[SAR.SAR devreseR

]81[SAR.SAR devreseR

]91[SAR.SAR devreseR

• Port status • Status of general purpose communication module

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

 Control data Error data

RS signal

CS signal

DR signal

ER signal

CD signal

CI signal

 Initialization end

Reserved

Send error

Receive error

Framing error

Overrun

Parity error

Reserved

Reserved

Reserved

         

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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)

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

3-4 Communication Protocol Included General
Purpose Inverter Procedure FB “_Cfvrpr”
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3-4-2 Specifications for _Cfvrpr

(1) FB format

_Cfvrpr

OPEN

Send request

Send text data

Receive text data

Communication parameter

RAS information

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

Receive text data

Communication parameter

RAS information

Send run

(BOOL) OPEN

(BOOL) S_REQ

(BOOL) OK

(WORD) O_STS

(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

(BOOL) S_RUN

Input terminal name Output terminal name

(_C_STXT_TYP62PR) S_TXT

(_C_RTXT_TYP62PR) R_TXT

(_C_PAR_TYP62PR) PARA

(_C_work_TYPE62PR) RAS

* ( ) 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.

3-4  Communication Protocol Included General
Purpose Inverter Procedure FB “_Cfvrpr”
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(2) Explanation of each FB terminal

emanlanimreT elbairaV
eman

epytataD O/I noitpircseD

nepO NEPO LOOB NI

:NO esopruplarenegehtot"sretemarapnoitacinummoc"sdneS
.noitacinummocezilaitinioteludomnoitacinummoc

noitacinummoc",elbissopsemocebnoitacinummocnehW
.NOsnrut"ydaer

.noitacinummocgnidnerofgnissecorpehtsmrofreP:FFO
.FFOsnrut"ydaernoitacinummoC"

tseuqerdneS QER_S LOOB NI
otsdeensiht,detelpmocsignidnesnehW.ataddnesotstratS

.margorpnoitacilppaehtybFFOdenruteb

atadtxetdneS TXT_S
TXTS_C_

RP26PYT_
TUO_NI .atadtxetdnesehtserotS

noitacinummoC
retemarap

ARAP
RAP_C_

RP26PYT_
TUO_NI .sretemarapnoitazilaitiniehtserotS

noitacinummoC
ydaer

KO LOOB TUO
tahtetacidniotyllamrondednesahnoitazilaitininehwNOsnruT

.atadgniviecer/gnidnesrofydaersimetsyseht

sutatsnepO STS_O DROW TUO noitazilaitinifotluserehtetacidniotedoclamicedaxehtigid-2

nurdneS NUR_S LOOB TUO .snoitatsllaottnessiatadelihwNOsnruT

dneevieceR DNE_R LOOB TUO .sdneeviecernehwNOsnruT

rorreevieceR RRE_R LOOB TUO

.derruccosahrorreeviecerafiNOsnruT
etomeramorfdeviecersiKANelihwNOnruttonseodRRE_R
snrutRRE_R.yllamrondeviecersilangisKANesuacebnoitats
esnopseronoteuddevieceryllamrontonsiatadnehwylnoNO

.elpmaxerof,rorreCCBro

sutatseveiceR STS_R DROW TUO

.gniviecerfotluserehtetacidniotedoC
siedocnoitatsgnidnes,)rorreCCBro(esnopseronfoesacnI
nwonkebnactitahtossserddanoitatsgniviecerehtottuptuo

.dnopsert'ndidnoitatshcihw

noitatsevieceR
sserdda

NTS_R DROW TUO
hcihwmorfsetacidnitahtsserddanoitatsgniviecerehtserotS

.tnessawatadehtretrevni

dnammoceveiceR
epyt

DNK_R DROW TUO .emarfdeviecerfosretcarahcepytdnammocserotS

noitcnufevieceR
edoc

CNF_R
CNFR_C_

RP26PYT_
TUO_NI

deviecerforebmunnoitcnufdnaretcarahcepytnoitcnufserotS
.emarf

edocrorreevieceR
-CRE_R

D
DROW TUO

morfdeviecersiKANfiretrevnimorftnesedocrorreserotS
.retrevni

eviecerforebmuN
setybatad

NEL_R TNI TUO .ataddeviecerfosetybforebmunehtserotS

atadtxetevieceR TXT_R
TXTR_C_

RP26PYT_
TUO_NI

otnoitatsehtfoatadehtnehwderotssiatadtxetdevieceR
esopruplarenegehtybdeviecersidednopserretrevniehthcihw
,detcennocerasretrevnielpitlumnehW.eludomnoitacinummoc

noitatseviecernodesab,segdujmargorpnoitacilppaeht
.tnessawatadehtnoitatshcihwmorf,"NTS_R"sserdda

noitamrofniSAR SAR
krow_C_

RP26EPYT_
TUO_NI .BFsihtfosutatsgnitarepoehtserotS
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<Format of the variables that are connected to the “send text data” terminal (S_TXT)>
The data that are connected to “S_TXT” must be laid out as follows:

<When variable name is “S_TXT”>

VAR
S_TXT:    _C_SEND_TYPE62PR;

END_VAR

redroreppU redrorewoL

]0[TXT_S HOS
gnidnesatadforebmunlatoT

snoitats

]1[TXT_S )tigidstinueht(rebmunnoitatS )tigidsneteht(rebmunnoitatS

]2[TXT_S retcarahcepytdnammoC QNE

]3[TXT_S )tigidsneteht(rebmunnoitcnuF retcarahcepytnoitcnuF

]4[TXT_S atadlaicepsdeddA )tigidstinueht(rebmunnoitcnuF

]5[TXT_S 2ataD 1ataD

]6[TXT_S 4ataD 3ataD

]7[TXT_S HOS XTE

]8[TXT_S )tigidstinueht(rebmunnoitatS )tigidsneteht(rebmunnoitatS

]9[TXT_S retcarahcepytdnammoC QNE

]01[TXT_S 2ataD 1ataD

]11[TXT_S 4ataD 3ataD

]21[TXT_S HOS TXE

]31[TXT_S )tigidstinueht(rebmunnoitatS )tigidsneteht(rebmunnoitatS

]41[TXT_S retcarahcepytdnammoC QNE

]51[TXT_S 00 XTE

•
•
•

•
•
•

•
•
•

]712[TXT_S 00 00

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”>

edocrorrE emaN noitpircseD

)h(A4 rorretamroF .egnardeificepsehtdedeecxeataD

)h(B4 rorrednammoC .tnessawedocdnammocdeificepsnU

)h(E4 rorreedocnoitcnuF .detseuqersawedocnoitcnuftnetsixenI

)h(F4
tibihnietirW aronoitcnufdetibihnietirwaotnoitarepogniruddeussisawtseuqeretirW

.noitarepognirudgnitirwstibihnitahtnoitcnuf

Note: For more information, refer to the inverter specifications.

Example of standard frame

Example of selecting

Example of polling
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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.

.oN metI noitpircseD

0
esopruplareneG

eludomnoitacinummoc
.oNnoitats

.subXSehtnoeludomnoitacinummocesopruplarenegehtforebmunnoitatsehtsteS

1 .oNtroP
.eludomnoitacinummocesopruplarenegehtnotropecafretninasetangiseD

trop584-SR:1

2 1.oNtropegasseM
esopruplarenegamorf/otegassemgniviecer/gnidnesrof.oNtropasetangiseD

.)721ot1(eludomnoitacinummoc
.srebmuntropeviecer/dnesegassemrehtosaeulavemasehtgnittesediovA:etoN

3 2.oNtropegasseM

esopruplarenegamorf/otegassemgniviecer/gnidnesrof.oNtropasetangiseD
.)721ot1(eludomnoitacinummoc

/dnesegassemrehtoro1.oNtropegassemeulavemasehtgnittesediovA:etoN
.srebmuntropeviecer

4 deepsnoissimsnarT
.deepsnoissimsnartehtsetangiseD

00867:700675:600483:500291:40069:30084:20042:10021:0
spb006:19003:09002511:8

5 tibataD

nehw;atadenopuekamstib7,detcelessi"7"nehW.htgneltibatadehtsetangiseD
.atadenopuekamstib8,"8"

stib7:0
stib8:1

6 tibytiraP
ehtetangiseD.noitcetedrorrefoesoprupehtrofatadotdeddasihcihwtibasisihT

.dnerehtoehttaecivedehtfognittesehthctamotenoreporp
nevE:2ddO:1enoN:0

7 tibpotS
ehtfognittesehthctamotenoreporpehtetangiseD.atadfodneehtsetacidnitibsihT

.dnerehtoehttaecived
stib2:2tib1:0

8

desutoNdevreseR

51

61 remitgnirotinomesnopseR

dnesasdneseludomUPCehtnehwmorfdoirepehtgnirudgnirotinomrofremitehT
dnoces-10.0nitesebnaceulavsihT.sdnenoitacinummoclitnuecivedaottseuqer

.spets
.tesebnacsdnoces76.723mumixaM."001"oteulavsihttes,dnoces1roF:elpmaxE

71 tnuocyrteR 76723ot1:egnargnitteS.gnitacinummocyrterotsemitynamwohsteS

81

devreseR desutoN

93

Note: Nos. 0 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.

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

OPEN (OPEN)

OPEN Status 
        (O_STS)

Communication 
ready (OK)

(Note)

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

Processing for initialization
Port closing operation

Note: OPEN signal shall be kept ON during data communication

If an initialization error 
has occurred

“00” “Error status”

(3) OPEN status list

.oN noitazilaitinifotluseR skrameR

'00' yllamrondednE

'10' rorredeepsnoissimsnarT .rorrenadetcetedeludomnoitacinummocesopruplareneG

'20' rorrehtgneltibataD .rorrenadetcetedeludomnoitacinummocesopruplareneG

'30' rorretibytiraP .rorrenadetcetedeludomnoitacinummocesopruplareneG

'40' rorretibpotS .rorrenadetcetedeludomnoitacinummocesopruplareneG

'F3' rorrerevoegnahcretemaraP detcetedNEPOretfanoitacifidomretemaraP

'04'
eulavremitgnirotinomesnopseR

rorregnittes
evitagennehW

'14' rorregnittestnuocyrteR evitagennehW

'08'
noitacinummocesopruplareneG
rorregnittes.oNnoitatseludom

'18' rorregnittes.oNtroP

'28' rorregnittes.oNtropegasseM

'39' rorrenepO rorresubXSoteuddeliafnoitazilaitinI

'49' rorrenepO
esopruplarenegnoytilamronbaoteuddeliafnoitazilaitinI

eludomnoitacinummoc

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnoc
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'5A'
niesuacebelbissopmignissecorP

.edomredaol
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'6A'
esuacebelbissopmignissecorP
.detcexegniebsisisongaidfles

.rorrenadetcetedeludomnoitacinummocesopruplareneG

3-4  Communication Protocol Included General
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3-4-4 Data sending/receiving

(1) Data sending/receiving procedure

Send request (S_REQ)

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

Send text data (S_TXT)

The send data for all stations is set as a batch.

Turned ON for
one scan cycle

Turned ON for
one scan cycle

Receive error (R_ERR)

Receive end (R_END)

Send data for 1st station Send data for 2nd station

Receive data for 1st station Receive data for 2nd station

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.

3-4 Communication Protocol Included General
Purpose Inverter Procedure FB “_Cfvrpr”
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(2) Receiving status list

.oN gniviecer/gnidnesfotluseR skrameR

'00' yllamrondednE

'10' dewolfrevosahreffubdneS

'20' dewolfrevosahreffubevieceR

'04' tuo-emitdnesataD

'14' rorreesnopserlocotorP

noitatsetomerfoesnopserehtfI
eht,deviecerebyllamrontondluoc

sinoitatsetomerdiasfosserdda
sserddanoitatseviecerottuptuo

.)NTS_R(

'24' rorreCCB

'34' ataddliavoN

'44' gnidnesataddnessuoiverP

'09'
noitacinummocesopruplareneG

.detcennocsideludom
detcetedtoN

'19' rorrednessubXS

'29' rorreeviecersubXS

'0A' rorretroptcejbO
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnoc
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'5A'
niesuacebelbissopmignissecorP

.edomredaol
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'6A'
-flesesuacebelbissopmignissecorP

.detucexegniebsisisongaid
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'0C'
gniruddetcetedrorreerawdraH

gniviecer
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'1C' .dewolfrevosahreffubevieceR
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'2C' .dewolfrevosahreffubdneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3C' revoezisataddneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom

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

VAR
RAS:       _C_work_TYPE62PR;

END_VAR

<Example of variable declaration>

<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.

]0[SAR.SAR sutatstroP

]1[SAR.SAR
esopruplarenegfosutatS

eludomnoitacinummoc

]2[SAR.SAR tnuoctseuqerdneS

]3[SAR.SAR )etoN(tnuocdnedneS

]4[SAR.SAR tnuocevieceR

]5[SAR.SAR tnuocnoitcetedemarF

]6[SAR.SAR sutatsNEPO_M

]7[SAR.SAR sutatsDNES_M

]8[SAR.SAR sutatsEVIECER_M

]9[SAR.SAR tnuocrorreDNES_M

]01[SAR.SAR tnuocrorreEVIECER_M

]11[SAR.SAR devreseR

]21[SAR.SAR devreseR

]31[SAR.SAR devreseR

]41[SAR.SAR devreseR

]51[SAR.SAR devreseR

]61[SAR.SAR devreseR

]71[SAR.SAR devreseR

]81[SAR.SAR devreseR

]91[SAR.SAR devreseR

• Port status • Status of general purpose communication module

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

 Control data Error data

RS signal

CS signal

DR signal

ER signal

CD signal

CI signal

 Initialization end

Reserved

Send error

Receive error

Framing error

Overrun

Parity error

Reserved

Reserved

Reserved

         

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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
Purpose Inverter Procedure FB “_Cfvrpr”

Note: Send end count is incremented by one when the
sending of data to all stations is completed.
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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.

3-5  FUJI Temperature Controller Procedure
FB “_CfdPYX”
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3-5-2  Specification for _CfdPYX

(1) FB format

_CfdPYX

Open

Communication request

Transmission keyword

Send data area designation 1

Send data area designation 2

Send data area designation 3

Send data

Receive data

Communication parameter

RAS information

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                          

Communication parameter

RAS information

  (BOOL) OPEN

  (BOOL) S_REQ

  WORD S_TFW

  WORD S_DADR1

  WORD S_DADR2

  WORD S_DADR3

(BOOL) OK

(WORD) O_STS

(BOOL) R_END

(BOOL) R_ERR

(WORD) R_STS

(WORD) R_TFW

(WORD) R_DADR1

(WORD) R_DADR2

(WORD) R_DADR3

Input terminal name Output terminal name

IN-OUT 
terminal
(Note)

 (_C_PYX_DAT25) S_DAT

 (_C_PYX_DAT25) R_DAT

 (_C_PAR_TYPE25) PARA

 (_C_work_TYPE25) RAS

* ( ) indicates data type.

 (sending)

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.

3-5 FUJI Temperature Controller Procedure
FB “_CfdPYX”
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(2) Explanation for FB terminals

emanlanimreT elbairaV
eman

epytataD O/I noitpircseD

nepO NEPO LOOB NI

:NO larenegehtot"sretemarapnoitacinummoc"ehtsdneS
ezilaitinioteludomnoitacinummocesoprup

,elbissopsemocebnoitacinummocnehW.noitacinummoc
.NOsnrut"ydaernoitacinummoc"

.noitacinummocgnidnerofgnissecorpehtsmrofreP:FFO
.FFOsnrut"ydaernoitacinummoC"

tseuqerdneS QER_S LOOB NI
otsdeensiht,dednesahgnidnesnehW.ataddnesotstratS

.margorpnoitacilppaehtybFFOdenruteb

noissimsnarT
drowyek

)gnidnes(
FWT_S DROW NI

fosepyt6eraerehT.drowyeknoissimsnartsetangiseD
evitisop,lortnoc,gnitceles,gnillop:drowyeknoissimsnart

evitagendna2egdelwonkcaevitisop,1egdelwonkca
.egdelwonkca

aeraataddneS
1noitangised

1RDAD_S DROW NI
dna.oNelif,.oNnoitatsrofaeraatadehtsetangiseD

.oNnoitatsdednetxe

aeraataddneS
2noitangised

2RDAD_S DROW NI
ataddna.oNelifdednetxerofaeraatadehtsetangiseD

siht,"lortnoc"sidrowyeknoissimsnartnehw,revewoH.htgnel
.aeraedocdnammocehtsemoceb

aeraataddneS
3noitangised

3RDAD_S DROW NI
,eliffosserddatratsehtrofaeraatadehtsetangiseD

.atadesuacegdelwonkcaevitagendnaedocdnammoc

ataddneS TAD_S 52TAD_XYP_C_ TUO_NI .ataddnesserotS

noitacinummoC
retemarap

ARAP 52PYT_RAP_C_ TUO_NI .sretemarapnoitazilaitiniehtserotS

noitacinummoC
ydaer

KO LOOB TUO
etacidniotyllamrondednesahnoitazilaitininehwNOsnruT

.atadgniviecer/gnidnesrofydaersimetsysehttaht

sutatsnepO STS_O DROW TUO .noitazilaitinifotluserehtetacidniotedoclamicedaxehtigid-2

dneevieceR DNE_R LOOB TUO .detelpmocsahgniviecernehwNOsnruT

rorreevieceR RRE_R LOOB TUO .derruccosahrorreeviecerafiNOsnruT

sutatsevieceR STS_R DROW TUO gniviecerfotluserehtetacidniotedoC

noissimsnarT
drowyek

)gniviecer(
WFT_R DROW TUO .gniviecerrofdrowyeknoissimsnartserotS

aeraatadevieceR
1noitangised

1RDAD_R DROW TUO .aeraatadeviecersetangiseD

aeraatadevieceR
2noitangised

2RDAD_R DROW TUO .aeraatadeviecersetangiseD

aeraatadevieceR
3noitangised

3RDAD_R DROW TUO .aeraatadeviecersetangiseD

atadevieceR TAD_R 52TAD_XYP_C_ TUO_NI .ataddeviecerserotS

noitamrofniSAR SAR
EPYT_krow_C_

52
TUO_NI .BFsihtfosutatsgnitarepoehtserotS

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

.oN metI noitpircseD

0
esopruplareneG

eludomnoitacinummoc
.oNnoitats

.subXSehtnoeludomnoitacinummocesopruplarenegehtforebmunnoitatsehtsteS

1 .oNtroP
.eludomnoitacinummocesopruplarenegehtnotropecafretninasetangiseD

tropC232-SR:0
trop584-SR:1

2 .oNtropegasseM
esopruplarenegamorf/otegassemgniviecer/gnidnesrof.oNtropasetangiseD

.eludomnoitacinummoc

3

devreseR .atadehtrof)orez(0teS.desutoN

51

61 remitgnirotinomesnopseR

dnesasdneseludomUPCehtnehwmorfdoirepehtgnirudgnirotinomrofremitehT
dnoces-10.0nitesebnaceulavsihT.sdnenoitacinummoclitnuecivedaottseuqer

.spets
."001"oteulavsihttes,dnoces1roF:elpmaxE

71 tnuocyrteR
yrterotsemitynamwohsetangisedsiht,rorrenoitacinummocfoesacnI

.noitacinummoc

81

devreseR .atadehtrof)orez(0teS.desutoN

93

(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).

OPEN (OPEN)

OPEN Status 
        (O_STS)

Communication 
ready (OK)

(Note)

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

Processing for initialization
Port closing operation

Note: OPEN signal shall be kept ON during data communication

If an initialization error 
has occurred

“00” “Error status”

3-5 FUJI Temperature Controller Procedure
FB “_CfdPYX”
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(3) Open status

.oN noitazilaitinifotluseR skrameR

'00' dedneyllamroN

'80' rorregnittesedom584-SR
noitacinummocesopruplarenegnodetcetedrorrE

eludom

'F3' rorrerevoegnahcretemaraP detcetedNEPOretfanoitacifidomretemaraP

'04' rorregnitteseulavremitgnirotinomesnopseR

'14' rorregnittestnuocyrteR

'08'
.oNnoitatseludomnoitacinummocesopruplareneG

rorregnittes

'18' rorregnittes.oNtroP

'28' rorregnittes.oNtropegasseM

'39' rorrenepO rorresubXSoteuddeliafnoitazilaitinI

'49' rorrenepO
larenegnoytilamronbaoteuddeliafnoitazilaitinI

eludomnoitacinummocesoprup

'3A' .edomnoisrevnocedocniesuacebelbissopmignissecorP
noitacinummocesopruplarenegnonoitcetedrorrE

eludom

'5A' .edomredaolniesuacebelbissopmignissecorP
noitacinummocesopruplarenegnonoitcetedrorrE

eludom

'6A'
gniebsisisongaid-flesesuacebelbissopmignissecorP

.detucexe
noitacinummocesopruplarenegnonoitcetedrorrE

eludom

3-5  FUJI Temperature Controller Procedure
FB “_CfdPYX”
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3-5-4 Data sending/receiving

(1) Data sending/receiving procedure

Send data area designation 1
(S_DADR1)

Send data area designation 2
(S_DADR2)

Send request (S_REQ)

Set send data area designation 1

Set send data area designation 2

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

Send data area designation 3
(S_DADR3)

Set send data area designation 3

 Send data (S_DAT)

Transmission keyword
(sending) (S_TFW)

Set data.

 Set transmission keyword (sending)

In case of receive error

 Receive data area designation 2 (R_DADR2)

 Receive data area designation 3 (R_DADR3)

Receive status (R_STS)

Transmission keyword
(receiving) (R_TFW)

Receive data (R_DAT)

 Receive data area designation 1 (R_DADR1)

 Receive end (R_END)

Receive error (R_ERR)

Output only one scanning

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).

3-5 FUJI Temperature Controller Procedure
FB “_CfdPYX”
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(2) Sending/receiving status list

.oN gniviecer/gnidnesfotluseR skrameR

'00' yllamrondednE

'10' devreseR

'20' dewolfrevosahreffubdneS

'04' tuo-emitdnesataD

'14' rorreesnopserlocotorP

'24' rorreCCB

'09'
noitacinummocesopruplareneG

.detcennocsideludom
detcetedtoN

'19' rorrednessubXS

'29' rorreeviecersubXS

'0A' rorretroptcejbO
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnoc
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'5A'
niesuacebelbissopmignissecorP

.edomredaol
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'6A'
-flesesuacebelbissopmignissecorP

.detucexegniebsisisongaid
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'0C'
gniruddetcetedrorreerawdraH

gniviecer
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'1C' .dewolfrevosahreffubevieceR
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'2C' .dewolfrevosahreffubdneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3C' revoezisataddneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom

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

VAR
RAS:       _C_work_TYPE25;

END_VAR

<Example of variable declaration>

<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.

]0[SAR.SAR sutatstroP

]1[SAR.SAR
esopruplarenegfosutatS

eludomnoitacinummoc

]2[SAR.SAR tnuoctseuqerdneS

]3[SAR.SAR tnuocdnedneS

]4[SAR.SAR tnuocevieceR

]5[SAR.SAR tnuocnoitcetedemarF

]6[SAR.SAR sutatsNEPO_M

]7[SAR.SAR sutatsDNES_M

]8[SAR.SAR sutatsEVIECER_M

]9[SAR.SAR tnuocrorreDNES_M

]01[SAR.SAR tnuocrorreEVIECER_M

]11[SAR.SAR devreseR

]21[SAR.SAR devreseR

]31[SAR.SAR devreseR

]41[SAR.SAR devreseR

]51[SAR.SAR devreseR

]61[SAR.SAR devreseR

]71[SAR.SAR devreseR

]81[SAR.SAR devreseR

]91[SAR.SAR devreseR

• Port status • Status of general purpose communication module

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

 Control data Error data

RS signal

CS signal

DR signal

ER signal

CD signal

CI signal

 Initialization end

Reserved

Send error

Receive error

Framing error

Overrun

Parity error

Reserved

Reserved

Reserved

         

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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)

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

3-6  FUJI Bar Code Reader Procedure FB “_CfdPK”
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3-6-2 Specifiction for _CfdPK

(1) FB format

_CfdPK

Open

Send request

Number of send data bytes

Send data

Receive data

Communication parameter

RAS information

Communication ready

Open status

Send end

Send error

Send status

Receive end

Receive error

Receive status

Number of recieve data bytes

Send data

Receive data                          

Communication parameter

RAS information

  (BOOL) OPEN

  (BOOL) S_REQ

  (INT) S_LEN

(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

Input terminal name Output terminal name

IN-OUT 
terminal
(Note)

 (_C_SND_TYP45) S_DAT

 (_C_RCV_TYP45) R_DAT

 (_C_PAR_TYP45) PARA

 (_C_work_TYPE45) RAS

* ( ) 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.

3-6  FUJI Bar Code Reader Procedure FB “_CfdPK”
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(2) FB terminals

emanlanimreT elbairaV
eman

epytataD O/I noitpircseD

nepO NEPO LOOB NI

larenegehtot"sretemarapnoitacinummoc"ehtsdneS:NO
ezilaitinioteludomnoitacinummocesoprup

,elbissopsemocebnoitacinummocnehW.noitacinummoc
.NOsnrut"ydaernoitacinummoc"

.noitacinummocgnidnerofgnissecorpehtsmrofreP:FFO
.FFOsnrut"ydaernoitacinummoC"

tseuqerdneS QER_S LOOB NI
ebotsdeensiht,dednesahgnidnesnehW.ataddnesotstratS

.margorpnoitacilppaehtybFFOdenrut

dnesforebmuN
setybatad

NEL_S TNI NI .ataddnesfosetybforebmunehtserotS

ataddneS TAD_S
PYT_TADS_C_

54
TUO_NI .ataddnesserotS

noitacinummoC
retemarap

ARAP 54PYT_RAP_C_ TUO_NI .sretemarapnoitazilaitiniehtserotS

noitacinummoC
ydaer

KO LOOB TUO
tahtetacidniotyllamrondednesahnoitazilaitininehwNOsnruT

.atadgniviecer/gnidnesrofydaersimetsyseht

sutatsnepO STS_O DROW TUO .noitazilaitinifotluserehtetacidniotedoclamicedaxehtigid-2

dnedneS DNE_S LOOB TUO .detelpmocsahgnidnesnehwNOsnruT

rorredneS RRE_S LOOB TUO .derruccosahrorrednesafiNOnruT

sutatsdneS STS_S DROW TUO gnidnesfotluserehtetacidniotedoC

dneevieceR DNE_R LOOB TUO .detelpmocsahgniviecernehwNOsnruT

rorreevieceR RRE_R LOOB TUO .derruccosahrorreeviecerafiNOsnruT

sutatsevieceR STS_R DROW TUO gniviecerfotluserehtetacidniotedoC

forebmuN
atadeveicer

setyb
NEL_R TNI TUO .atadeviecerfosetybforebmunehtserotS

atadevieceR TAD_R
PYT_VCR_C_

54
TUO_NI .ataddeviecerserotS

noitamrofniSAR SAR
EPYT_krow_C_

54
TUO_NI .BFsihtfosutatsgnitarepoehtserotS

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

(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.

.oN metI noitpircseD

0
esopruplareneG

eludomnoitacinummoc
.oNnoitats

.subXSehtnoeludomnoitacinummocesopruplarenegehtforebmunnoitatsehtsteS

1 .oNtroP
.eludomnoitacinummocesopruplarenegehtnotropecafretninasetangiseD

tropC232-SR:0

2 .oNtropegasseM
esopruplarenegamorf/otegassemgniviecer/gnidnesrof.oNtropasetangiseD

.eludomnoitacinummoc

3 devreseR desutoN

4 deepsnoissimsnarT
.deepsnoissimsnartehtsetangiseD

spb00291:40069:30084:20042:10021:0

5 tibataD

nehw;atadenopuekamstib7,detcelessi"7"nehW.htgneltibatadehtsetangiseD
.atadenopuekamstib8,"8"

stib7:0
stib8:1

6 tibytiraP
ehtetangiseD.noitcetedrorrefoesoprupehtrofatadotdeddasihcihwtibasisihT

.dnerehtoehttaecivedehtfognittesehthctamotenoreporp
nevE:2ddO:1enoN:0

7 tibpotS
ehtfognittesehthctamotenoreporpehtetangiseD.atadfodneehtsetacidnitibsihT

.dnerehtoehttaecived
stib2:2tib1:0

8

desutoNdevreseR

51

61 remitgnirotinomesnopseR

dnesasdneseludomUPCehtnehwmorfdoirepehtgnirudgnirotinomrofremitehT
dnoces-10.0nitesebnaceulavsihT.sdnenoitacinummoclitnuecivedaottseuqer

.spets
."001"oteulavsihttes,dnoces1roF:elpmaxE

71 edoctratS
.dnammocnoissimsnartfoedoctratsehtsetangiseD

XTS:1,enoN:0

81 edocdnE
.dnammocnoissimsnartfoedocdneehtsetangiseD

FL/RC/XTE:6,FL/XTE:5,FRCXTE:4,XTE:3,FL/RC:2,FL:1,RC:0

91 erudecorpnoissimsnarT

.erudecorpnoissimsnartsetangiseD
larudecorp-noN:0

.redaeredocrabehtybdaersaylpmisataddneehtsevieceR
erudecorpKAN/KCA:1

afiKAN;yllamrondeviecersiredaeredocrabehtybdaeratadehtnehwKCAsdneS
.derruccororregniviecer

02 tnuocyrteR
yrterotsemitynamwohsetangisedsiht,rorrenoitacinummocfoesacnI

.noitacinummoc

12 noitangisedCCB
.rorrenoissimsnartatadtxetgnikcehcrofytiraplatnozirohddaottonrorehtehwsteS

seY:1,oN:0

22

devreseR desutoN

93
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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).

OPEN(OPEN)

OPEN Status 
        (O_STS)

Communication 
ready (OK)

 (Note)

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

Processing for initialization
Port closing operation

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

If initialization error has occurred

00 Error status

(3) OPEN status list

.oN noitazilaitinifotluseR skrameR

'00' yllamrondednE

'10' rorredeepsnoissimsnarT .rorrenadetcetedeludomnoitacinummocesopruplareneG

'20' rorrehtgneltibataD .rorrenadetcetedeludomnoitacinummocesopruplareneG

'30' rorretibytiraP .rorrenadetcetedeludomnoitacinummocesopruplareneG

'40' rorretibpotS .rorrenadetcetedeludomnoitacinummocesopruplareneG

'F3' rorrenoitacifidomretemaraP NEPOretfarorrenoitacifidomretemaraP

'04'
gnitteseulavremitgnirotinomesnopseR

rorre

'14' rorregnittestnuocyrteR

'24' rorregnittesedoctratS

'34' rorregnittesedocdnE

'44' rorregnittesedocCCB

'54' rorregnittestnuocyrteR

'08'
eludomnoitacinummocesopruplareneG

rorregnittes.oNnoitats

'18' rorregnittes.oNtroP

'28' rorregnittes.oNtropegasseM

'39' rorrenepO rorresuboteuddeliafnoitazilaitinI

'49' rorrenepO
esopruplarenegnoytilamronbaoteuddeliafnoitazilaitinI

eludomnoitacinummoc

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnocedoc
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'5A'
niesuacebelbissopmignissecorP

.edomredaol
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'6A'
-flesesuacebelbissopmignissecorP

.detucexegniebsisisongaid
.rorrenadetcetedeludomnoitacinummocesopruplareneG
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3-6-4 Data sending procedure

(1) Data sending produre

Send data (S_DAT)
Number of send data bytes
(S_LEN)

Send request (S_REQ)

Send end (S_END)

Send request (S_ERR)

Sets send data and send data length.

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

In case of sending error Output only one scanning.

Processing for sending

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

.oN gnidnesfotluseR skrameR

'00' dedneyllamroN

'10' .dewolfrevosahreffubdneS

'24' rorreCCB

'09' .detcennocsideludomnoitacinummocesopruplareneG detcetedtoN

'19' rorrednessubXS

'29' rorreeviecersubXS detcetedtoN

'0A' rorretroptcejbO .1ron0rehtiensi.oNtropdeificepS

'3A' .edomnoisrevnocedocniesuacebelbissopmignissecorP

'5A' .edomredaolniesuacebelbissopmignissecorP

'6A'
gniebsisisongaid-flesesuacebelbissopmignissecorP

.detucexe
noitacinummocesopruplarenegnonoitcetedrorrE

eludom

'0C' gniviecergniruddetcetedrorreerawdraH
noitacinummocesopruplarenegnonoitcetedrorrE

eludom

'1C' dewolfrevosahreffubevieceR
noitacinummocesopruplarenegnonoitcetedrorrE

eludom

'2C' .dewolfrevosahreffubdneS
noitacinummocesopruplarenegnonoitcetedrorrE

eludom

'3C' revoezisataddneS
noitacinummocesopruplarenegnonoitcetedrorrE

eludom
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3-6-5 Data receiving procedure

(1) Data recieving procedure

In case of receive error

Communication ready

Receive data (R_DAT)

Receive status (R_STS)

Receive end (R_END)

Receive error (E_ERR)

Output only one scanning.

Continuous receiving operation

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

.oN gniviecerfotluseR skrameR

'00' yllamrondednE

'20' .dewolfrevosahreffubevieceR

'14' rorreesnopserlacotorP

'24' rorreCCB

'09' .detcennocsideludomnoitacinummocesopruplareneG

'19' rorrednessubXS

'29' rorreeviecersubXS

'0A' rorretroptcejbO
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'3A' .edomnoisrevnocedocniesuacebelbissopmignissecorP
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'5A' .edomredaolniesuacebelbissopmignissecorP
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'6A'
gniebsisisongaid-flesesuacebelbissopmignissecorP

.detucexe
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'0C'
gniviecergniruddetcetedrorreerawdraH

).cte,rorregnimnarF,rorreytiraP(
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'1C' .dewolfrevosahreffubevieceR
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'2C' .dewolfrevosahreffubdneS
detcetedeludomnoitacinummocesopruplareneG

.rorrena

'3C' revoataddnesforebmuN
detcetedeludomnoitacinummocesopruplareneG

.rorrena

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



3-52

“_CfdPK”

3-6-6 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:

VAR
RAS:       _C_work_TYPE45;

END_VAR

<Example of variable declaration>

<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.

]0[SAR.SAR sutatstroP

]1[SAR.SAR
esopruplarenegfosutatS

eludomnoitacinummoc

]2[SAR.SAR tnuoctseuqerdneS

]3[SAR.SAR tnuocdnedneS

]4[SAR.SAR tnuocevieceR

]5[SAR.SAR tnuocnoitcetedemarF

]6[SAR.SAR sutatsNEPO_M

]7[SAR.SAR sutatsDNES_M

]8[SAR.SAR sutatsEVIECER_M

]9[SAR.SAR tnuocrorreDNES_M

]01[SAR.SAR tnuocrorreEVIECER_M

]11[SAR.SAR devreseR

]21[SAR.SAR devreseR

]31[SAR.SAR devreseR

]41[SAR.SAR devreseR

]51[SAR.SAR devreseR

]61[SAR.SAR devreseR

]71[SAR.SAR devreseR

]81[SAR.SAR devreseR

]91[SAR.SAR devreseR

• Port status • Status of general purpose communication module

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

 Control data Error data

RS signal

CS signal

DR signal

ER signal

CD signal

CI signal

 Initialization end

Reserved

Send error

Receive error

Framing error

Overrun

Parity error

Reserved

Reserved

Reserved

         

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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)
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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”.

edocnoitcnuF noitcnuF

10 gnidaer)tuptuo(lioC

20 gnidaertibtupnI

30 gnidaerretsigerniateR

40 gnidaerretsigertupnI

50 )tib1(FFO/NOelbicroF

edocnoitcnuF noitcnuF

60 )drow1(gnitirwretsigerniateR

80 )etonees(sisongaiD

F0 )stibelpitlum(FFO/NOelbicroF

01 )sdrowelpitlum(gnitirwretsigerniateR

<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.

3-7  MODBUS Procedure FB “_C_modm”

Note: For more information of diagnosis, refer to the
MODBUS specification.
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3-7-2 Specification for _C_modm

(1) Communication specification

metI noitacificepS

deepsnoissimsnarT spb002511/00867/00675/00483/00291/0069/0084/0042/0021/006/003

stibataD )noitaxF(stib8

tibytiraP neve/ddo/enoN

stibpotS stib2/1morfdetceleS

ECD
edomETDmedom/ECD/ETDmorfdetceleS

gniviecernehwNODCnruT:edomETDmedoM

lortnoclangiS
edomETD NOsyawla:RE

edomECD NOsyawla:RD

wolflangiS
lortnoc

edomETD
lanoitidnocnu:gnidneS;NOsyawla:SRffO

NOsiSCnehw:gnidneS;gnidnesgnirudNO:SRnO

edomECD
lanoitidnocnu:gnidneS;NOsyawla:SCffO

NOsiREnehw:gnidneS;NOsiSRnehwNO:SCnO

lortnocFFOX/NOX
tonseodFFOXroNOXtahtsilortnocwolfFFOX/NOXfoetisiuqererpehT

.atadehtnoraeppa

edom584-SR eriw-2/eriw-4morfdetceleS

noisrevnocedoC )noitaxiF(enoN

kcehcrorrE )noitaxiF()redrorewoL/redroreppU(61CRC

eulavremitnoissimsnarT sm01x
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(2) FB format

_C_modm

Open

Send request

Slave station No.

Function code

First address

Data length

No. of bytes

Send data

Receive data

Communication parameter

RAS information

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

  (BOOL) OPEN

  (BOOL) S_REQ

  (INT) STN_NO_1

(WORD) F_CODE_I

(WORD) ADD_I

(WORD) LEN_I

(WORD) LEN2_I

(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

Input terminal name Output terminal name

IN-OUT 
terminal
(Note)

 (_C_SND_TYP11 MD) S_DAT

 (_C_RCV_TYP11 MD) R_DAT

 (_C_PAR_TYP11 MD) PARA

 (_C_work_TYPE11 MD) RAS

* ( ) 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) FB terminals

emanlanimreT elbairaV
eman

epytataD O/I noitpircseD

nepO NEPO LOOB NI

larenegehtot"sretemarapnoitacinummoc"ehtsdneS:NO
ezilaitinioteludomnoitacinummocesoprup

,elbissopsemocebnoitacinummocnehW.noitacinummoc
.NOsnrut"ydaernoitacinummoc"

.noitacinummocgnidnerofgnissecorpehtsmrofreP:FFO
.FFOsnrut"ydaernoitacinummoC"

tseuqerdneS QER_S LOOB NI
ebotsdeensiht,dednesahgnidnesnehW.ataddnesotstratS

.margorpnoitacilppaehtybFFOdenrut

noitatsevalS
)yreuQ(.oN

ON_NIS
I_

TNI NI .oNnoitatsevalsnoitanitsedsetangiseD

edocnoitcnuF
)yreuQ(

EDOC_F
I_

DROW NI
nitessiedocsihT.esuotnoitcnufSUBDOMhcihwsetangiseD

0100#61#DROW:elpmaxE.etybredrorewoleht

sserddatratS
)yreuQ(

I_DDA DROW NI

tcejboehtsemocebtahtatadehtfosserddatratsehtsetangiseD
sisongaid,)80(sisongaidroF.noitarepognitirwrognidaerfo

.tupnisiedoc
:tamrofgniwollofehtniatadteS

htgnelataD
)yreuQ(

I_NEL DROW NI

roataddaerfo)sdrowrostibforebmuneht(ezisehtsetangiseD
hcusnI.lanimretsihtesutonodsnoitcnufemoS.atadetirw

."h0000"otmetisihttes,esac
:tamrofgniwollofehtniatadteS

setybforebmuN
)yreuQ(

I_2NEL DROW NI

stibelpitlumnehwatadetirwfosetybforebmunehtsetangiseD
,snoitcnufrehtoroF.nettirwebotera)01(sdrowelpitlumro)F0(

."h0000"otmetisihttes
:tamrofgniwollofehtniatadteS

ataddneS TAD_S
PYT_DNS_C_

DM11
TUO_NI

.ataddnesserotS
.)orez(0ottesllaeraatadeht,sisongaidrognidaeratadroF

noitacinummoC
retemarap

ARAP
11YT_RAP_C_

DM
TUO_NI

.sretemarapnoitazilaitiniehtserotS
.sliatedrof3-7-3otrefeR

noitacinummoC
ydaer

KO LOOB TUO
tahtetacidniotyllamrondednesahnoitazilaitininehwNOsnruT

.atadgniviecer/gnidnesrofydaersimetsyseht

sutatsnepO STS_O DROW TUO .noitazilaitinifotluserehtetacidniotedoclamicedaxehtigid-2

dneevieceR DNE_R LOOB TUO .detelpmocsahgniviecernehwNOsnruT

rorreevieceR RRE_R LOOB TUO .derruccosahrorreeviecerafiNOsnruT

sutatsevieceR STS_R DROW TUO gniviecerfotluserehtetacidniotedoC

noitatsevalS
)esnopseR(.oN

ON_NIS
O_

TNI TUO .tuptuosirebmunnoitatsevalsetomeR

edocnoitcnuF
)esnopseR(

EDOC_F
O_

DROW TUO

noitcnuf"foseulaveht,BFsihtmorftseuqerehtotgnidroccA
"setybforebmuneht"dna"htgnelatad","sserddatrats","edoc

ecivedevalsmorftnesatadesnopserehtnidedulcnierataht
.tuptuoera

.)yreuQ(tupniehtnitessisatamrofemasehtnituptuoerayehT

sserddatsriF
)esnopseR(

O_DDA DROW TUO

htgnelataD
)esnopseR(

O_NEL DROW TUO

setybfo.oN
)esnopseR(

O_2NEL DROW TUO

atadevieceR TAD_R
PYT_VCR_C_

DM11
TUO_NI .ataddeviecerserotS

noitamrofniSAR SAR
EPYT_krow_C_

DM11
TUO_NI .BFsihtfosutatsgnitarepoehtserotS
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<When variable name is “S_DAT”>

The data that is connected to S_DAT shall be laid out as follows:
<Format of the variables that are connected to the send data terminal “S_DAT”>

VAR
S_DAT:   _C_SND_TYP11MD;

END_VAR

S_DAT [0]
S_DAT [1]

S_DAT [255]

R_DAT [0]
R_DAT [1]

R_DAT [255]

Data 2

Data 4

Data 512

Data 1

Data 3

Data 511

Upper order Lower order

<When variable name is “R_DAT”>

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

VAR
R_DAT:   _C_RCV_TYP11MD;

END_VAR

Data 2

Data 4

Data 512

Data 1

Data 3

Data 511

Upper order Lower order

(4) Function code

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.

slanimretBF egassemtseuqeR egassemesnopseR slanimretBF

)I_ON_NIS(.oNnoitatsevalS ➞ .oNnoitatsevalS .oNnoitatsevalS ➞ )O_ON_NIS(.oNnoitatsevalS

)I_EDOC_F(edocnoitcnuF ➞ edocnoitcnuF edocnoitcnuF ➞ )O_EDOC_F(edocnoitcnuF

)I_DDA(sserddatratS ➞
)redroreppu(sserddatratS ataddaerfosetybforebmuN ➞ )O_NEL(htgnelataD

)redrorewol(sserddatratS )redrorewol(ataddaeR

)I_NEL(htgnelataD ➞
)redroreppu(htgnelataD )redroreppu(ataddaeR

)redrorewol(htgnelataD )redrorewol(ataddaeR ➞ )TAD_R(atadevieceR

)redrorewol(CRC )redroreppu(ataddaeR

)redroreppu(CRC :

)redrorewol(CRC

)redroreppu(CRC

Notes:
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+ 51+ 41+ 31+ 21+ 11+ 01+ 9+ 8+

32+ 22+ 12+ 02+ 91+ 81+ 71+ 61+ 13+ 03+ 92+ 82+ 72+ 62+ 52+ 42+



3-58

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

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.

slanimretBF egassemtseuqeR egassemesnopseR slanimretBF

)I_ON_NIS(.oNnoitatsevalS ➞ .oNnoitatsevalS .oNnoitatsevalS ➞ )O_ON_NIS(.oNnoitatsevalS

)I_EDOC_F(edocnoitcnuF ➞ edocnoitcnuF edocnoitcnuF ➞ )O_EDOC_F(edocnoitcnuF

)I_DDA(sserddatratS ➞
)redroreppu(sserddatratS ataddaerfosetybforebmuN ➞ )O_NEL(htgnelataD

)redrorewol(sserddatratS )redrorewol(ataddaeR

)I_NEL(htgnelataD ➞
)redroreppu(htgnelataD )redroreppu(ataddaeR

)redrorewol(htgnelataD )redrorewol(ataddaeR ➞ )TAD_R(atadevieceR

)redrorewol(CRC )redroreppu(ataddaeR

)redroreppu(CRC :

)redrorewol(CRC

)redroreppu(CRC

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_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) 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.

etybredroreppU etybredrorewoL

)TAD_R(atadeveiceR ➞
etybredroreppU etybredrorewoL

etybredroreppU etybredrorewoL

: :

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.

slanimretBF egassemtseuqeR egassemesnopseR slanimretBF

)I_ON_NIS(.oNnoitatsevalS ➞ .oNnoitatsevalS .oNnoitatsevalS ➞ )O_ON_NIS(.oNnoitatsevalS

)I_EDOC_F(edocnoitcnuF ➞ h50edocnoitcnuF h50edocnoitcnuF ➞ )O_EDOC_F(edocnoitcnuF

)I_DDA(sserddatratS ➞
)redroreppu(sserddalioC )redroreppu(sserddalioC ➞ )O_NEL(htgnelataD

)redrorewol(sserddalioC )redrorewol(sserddalioC

)TAD_S(ataddneS ➞
)redroreppu()FFO(H00/)NO(hFF )redrorewol()FFO(H00/)NO(hFF

➞ )TAD_R(atadevieceR
)redrorewol(h00 )redrorewol(h00

)redrorewol(CRC )redrorewol(CRC

)redroreppu(CRC )redroreppu(CRC

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#FF00 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:

slanimretBF egassemtseuqeR egassemesnopseR slanimretBF

)I_ON_NIS(.oNnoitatsevalS ➞ .oNnoitatsevalS .oNnoitatsevalS ➞ )O_ON_NIS(.oNnoitatsevalS

)I_EDOC_F(edocnoitcnuF ➞ h60edocnoitcnuF h60edocnoitcnuF ➞ )O_EDOC_F(edocnoitcnuF

)I_DDA(sserddatratS ➞
)redroreppu(sserddaretsigeR )redroreppu(sserddaretsigeR ➞ )O_NEL(htgnelataD

)redrorewol(sserddaretsigeR )redrorewol(sserddaretsigeR

)TAD_S(ataddneS ➞
)redroreppu(atadetirW )redroreppu(atadetirW

➞ )TAD_R(atadevieceR
)redrorewol(atadetirW )redrorewol(atadetirW

)redrorewol(CRC )redrorewol(CRC

)redroreppu(CRC )redroreppu(CRC

Notes:
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_I).  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: 0F)
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.

slanimretBF egassemtseuqeR egassemesnopseR slanimretBF

)I_ON_NIS(.oNnoitatsevalS ➞ .oNnoitatsevalS .oNnoitatsevalS ➞ )O_ON_NIS(.oNnoitatsevalS

)I_EDOC_F(edocnoitcnuF ➞ hF0edocnoitcnuF hF0edocnoitcnuF ➞ )O_EDOC_F(edocnoitcnuF

)I_DDA(sserddatratS ➞
)redroreppu(sserddalioctratS )redroreppu(sserddalioctratS

➞ )O_DDA(sserddatratS
)redrorewol(sserddalioctratS )redrorewol(sserddalioctratS

)I_NEL(htgnelataD ➞
)redroreppu(stibnettirwfo.oN )redroreppu(stibnettirwfo.oN

➞ )O_NEL(htgnelataD
)redrorewol(stibnettirwfo.oN )redrorewol(stibnettirwfo.oN

)I_2NEL(setybforebmuN ➞ setybforebmuN )redrorewol(CRC

)redroreppu(atadetirW )redroreppu(CRC

)TAD_S(ataddneS ➞ )redrorewol(atadetirW

:

)redrorewol(CRC

)redroreppu(CRC

Notes:
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)                 Offset address with respect to the designated start address.

  
7+ 6+ 5+ 4+ 3+ 2+ 1+ 0+ 51+ 41+ 31+ 21+ 11+ 01+ 9+ 8+

32+ 22+ 12+ 02+ 91+ 81+ 71+ 61+ 13+ 03+ 92+ 82+ 72+ 62+ 52+ 42+
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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:

slanimretBF egassemtseuqeR egassemesnopseR slanimretBF

)I_ON_NIS(.oNnoitatsevalS ➞ .oNnoitatsevalS .oNnoitatsevalS ➞ )O_ON_NIS(.oNnoitatsevalS

)I_EDOC_F(edocnoitcnuF ➞ h01edocnoitcnuF h01edocnoitcnuF ➞ )O_EDOC_F(edocnoitcnuF

)I_DDA(sserddatratS ➞
)redroreppu(sserddatratS )redroreppu(sserddatratS

➞ )O_DDA(sserddatratS
)redrorewol(sserddatratS )redrorewol(sserddatratS

)I_NEL(htgnelataD ➞
)redroreppu(sdrownettirwfo.oN )redroreppu(sdrownettirwfo.oN

➞ )O_NEL(htgnelataD
)redrorewol(sdrownettirwfo.oN )redrorewol(sdrownettirwfo.oN

)I_2NEL(setybforebmuN ➞ setybforebmuN )redrorewol(CRC

)redroreppu(atadetirW )redroreppu(CRC

)TAD_S(ataddneS ➞ )redrorewol(atadetirW

:

)redrorewol(CRC

)redroreppu(CRC

Notes:
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.

etybredroreppU etybredrorewoL

)TAD_S(ataddneS ➞
etybredroreppU etybredrorewoL

etybredroreppU etybredrorewoL

: :

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.

esnopserlamronbA slanimretBF

.oNnoitatsevalS ➞ )O_ON_NIS(.oNnoitatsevalS

h08+edocnoitcnuF ➞ )O_EDOC_F(edocnoitcnuF

edocrorrE ➞ )TAD_R(atadeviecerfodrowtratsehtfoetybredrorewoL

)redrorewol(CRC

)redroreppu(CRC

<Error code list>
01h: Function code error
02h: Address setting error
03h: Read/write data count setting error
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3-7-3 Initialization

(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.

.oN metI noitpircseD

0 noitacinummocesopruplareneG
.oNnoitatseludom

XSehtnoeludomnoitacinummocesopruplarenegehtforebmunnoitatsehtsteS
.sub

1 .oNtroP
.eludomnoitacinummocesopruplarenegnotropecafretninasetangiseD

tropC232-SR:0
trop584-SR:1

2 1.oNtropegasseM

esopruplarenegamorf/otsegassemgniviecer/gnidnesrof.oNtropasetangiseD
.)721ot1(eludomnoitacinummoc

gniviecer/gnidnesrofdesuydaerlasihcihw.oNtropagnitangiseddiovA:etoN
.eludomrehtomorf/otsegassem

3 devreseR .desutoN

4 deepsnoissimsnarT
.deepsnoissimsnartehtsetangiseD

00867:700675:600483:500291:40069:30084:20042:10021:0
spb006:19003:09002511:8

5 devreseR desutoN

6 tibytiraP
etangiseD.noitcetedrorrefoesoprupehtrofatadotdeddasihcihwtibasisihT

.dnerehtoehttaecivedehtfognittesehthctamotenoreporpeht
nevE:2ddO:1enoN:0

7 tibpotS
gnittesehthctamotenoreporpehtetangiseD.atadfodneehtsetacidnitibsihT

.dnerehtoehttaecivedehtfo
stib2:2tib1:0

8 noitangisedECD

snoitcnufniecnereffidonsiereht,demrofreptonsilortnocenillangisnehW
esopruplarenegehtfoC232-SRehT.sedomETDdnaECDneewteb

ECDasadesuebnacti,revewoh,noitacificepsETDfosieludomnoitacinummoc
:swollofsadetrevnocerasenillangisnehwecafretninoitacificeps

SCot)SR(nip7.oN
SRot)SC(nip8.oN
REot)RD(nip6.oN
RDot)RE(nip4.oN

ETDmedoM:2ECD:1ETD:0

9 lortnoclangisRD/RE seulavlaitinielbanE:1,seulavlaitinielbasiD:0

01 wolflangiS
lortnoc

edomETD lanoitidnocnu:gnidneS;NOsyawla:SRffO:0
NOsiSCnehw:gnidneS;gnidneselihwNO:SRnO:1

edomECD lanoitidnocnu:gnidneS;NOsyawla:SCffO:0
NOsiREnehw:gnidneS;NOsiSTRnehwNO:SCnO:1

11 lortnocFFOX/NOX

demrofrepsireviecerdnarednesneewtebnoitacinummocesuaceB
FFOXnasdnesreviecerehT.yrassecenebyamlortnocwolf,ylsuonorhcnysa
NOXnasdnesnehtdnaelihwarofatadeviecertonnactitahtetacidniotlangis

ehttaecivedeht,lortnocFFO/NOXesuoT.noitidnocFFOXehtlecnacotlangis
wolfFFOX/NOXfoetisiuqererpsihT.noitcnufsihtevahoslatsumdnerehto

.atadehtnoraeppat'nowFFOXroNOXtahtsilortnoc
SEY:1ON:0

21 edom584-SR .584-SRroferiw-2roeriw-4stceleS
eriw-2:1eriw-4:0

31

43
devreseR desutoN

53 remitgnirotinomecnopseR

asdneseludomUPCehtnehwmorfdoirepehtgnirudgnirotinomrofremitsihT
10.0nitesebnaceulavsihT.sdnenoitacinummoclitnuecivedaottseuqerdnes

.spetsdnoces-
."001"oteulavsihttes,dnoces1roF:elpmaxE

63

93
devreseR desutoN

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).

OPEN(OPEN)

OPEN Status 
        (O_STS)

Communication 
ready (OK)

 (Note)

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

Processing for initialization
Port closing operation

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

If initialization error has occurred

00 Error status

(3) OPEN status list

.oN noitazilaitinifotluseR skrameR

'00' yllamrondednE

'10' rorredeepsnoissimsnarT .rorrenadetcetedeludomnoitacinummocesopruplareneG

'20' rorrehtgneltibataD .rorrenadetcetedeludomnoitacinummocesopruplareneG

'30' rorretibytiraP .rorrenadetcetedeludomnoitacinummocesopruplareneG

'40' rorretibpotS .rorrenadetcetedeludomnoitacinummocesopruplareneG

'50' rorrenoitangisedECD .rorrenadetcetedeludomnoitacinummocesopruplareneG

'60' rorregnitteslortnocwolflangiS .rorrenadetcetedeludomnoitacinummocesopruplareneG

'70' rorregnitteslortnocFFOX/NOX .rorrenadetcetedeludomnoitacinummocesopruplareneG

'80' rorregnittesedom584-SR .rorrenadetcetedeludomnoitacinummocesopruplareneG

'F3' rorrenoitacifidomretemaraP NEPOretfarorrenoitacifidomretemaraP

'84'
eulavremitgnirotinomesnopseR

rorregnittes
.sunimehtfoeulavehtyficepS

'08'
eludomnoitacinummocesopruplareneG

rorregnittes.oNnoitats

'18' rorregnittes.oNlennahC

'28' rorregnittes.oNtropegasseM

'39' rorrenepO rorreNEPO_M

'49' rorrenepO
esopruplarenegnoytilamronbaoteuddeliafnoitazilaitinI

eludomnoitacinummoc

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnocedoc
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'5A'
niesuacebelbissopmignissecorP

.edomredaol
.rorrenadetcetedeludomnoitacinummocesopruplareneG

'6A'
-flesesuacebelbissopmignissecorP

.detucexegniebsisisongaid
.rorrenadetcetedeludomnoitacinummocesopruplareneG
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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

Send data (S_DAT)

Send request (S_REQ)

Receive end (R_END)

Receive error (R_ERR)

Recieive data (R_DAT) Recieve data

Set data

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

In case of sending/recieving error

Output only one scanning.

Output only one scanning.

Processing for sending/
recieving

Normal sending/recieving

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

.oN gniviecerfotluseR skrameR

'00' yllamrondednE

'01' .dewolfrevosahreffubevieceR

'11' .tnessawnoitcnufdetroppusnU

'21' .deviecersawnoitcnufdetroppusnU

'31' rorre.oNnoitatsdneS

'41' rorregnittes2htgneL

'14' remitgnirotinomesnopserfopuemiT

'24' rorreCRC

'09'
noitacinummocesopruplareneG

.detcennocsideludom

'19' rorrednessubXS

'29' rorreeviecersubXS

'0A' rorretroptcejbO
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3A'
niesuacebelbissopmignissecorP

.edomnoisrevnoc
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'5A'
niesuacebelbissopmignissecorP

.edomredaol
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'6A'
esuacebelbissopmignissecorP

.detucexegniebsisisongaid-fles
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'0C'
gniruddetcetedrorreerawdraH

gniviecer
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'1C' .dewolfrevosahreffubevieceR
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'2C' .dewolfrevosahreffubdneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom

'3C' revoezisataddneS
noitacinummocesopruplareneG

.rorrenadetcetedeludom
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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:

VAR
RAS:       _C_work_TYPE11MD;

END_VAR

<Example of variable declaration>

<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.

]0[SAR.SAR sutatstroP

]1[SAR.SAR
esopruplarenegfosutatS

eludomnoitacinummoc

]2[SAR.SAR tnuoctseuqerdneS

]3[SAR.SAR tnuocdnedneS

]4[SAR.SAR tnuocevieceR

]5[SAR.SAR tnuocnoitcetedemarF

]6[SAR.SAR sutatsNEPO_M

]7[SAR.SAR sutatsDNES_M

]8[SAR.SAR sutatsEVIECER_M

]9[SAR.SAR tnuocrorreDNES_M

]01[SAR.SAR tnuocrorreEVIECER_M

]11[SAR.SAR devreseR

]21[SAR.SAR devreseR

]31[SAR.SAR devreseR

]41[SAR.SAR devreseR

]51[SAR.SAR devreseR

]61[SAR.SAR devreseR

]71[SAR.SAR devreseR

]81[SAR.SAR devreseR

]91[SAR.SAR devreseR

• Port status • Status of general purpose communication module

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

 Control data Error data

RS signal

CS signal

DR signal

ER signal

CD signal

CI signal

 Initialization end

Reserved

Send error

Receive error

Framing error

Overrun

Parity error

Reserved

Reserved

Reserved

         

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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)
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