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Introduction

This document describes how to set up a Mitsubishi iQ or L CPU with a built-in Ethernet port to
communicate with an RMC75E or RMC150E hydraulic motion controller from Delta Computer Systems, Inc.
Delta has created function blocks to make this process easy.

The iQ and L CPUs support up to 16 Ethernet connections and can therefore communicate with up to 16
RMCs, although typically, some of these connections will be needed for communications with other devices.

Other Mitsubishi modules, such as the QJ71E71-100 and QJ71MT91, also support Ethernet communication
with the RMC motion controllers. However, Delta recommends using the CPU’s built-in Ethernet port, along
with the provided RMC_Read and RMC_Write function blocks, because this requires much less effort.

Requirements

The RMC and PLC must be connected via an Ethernet network. The RMC can communicate with iQ
“Universal” CPUs or LCPUs, with built-in Ethernet. The Serial Number of the iQ “Universal” CPU hardware
must start with 11011 or later.

The PLC Programming software must be GX Works2 V1.31H or greater for iQ CPUs or V1.53F or greater
for LCPUs. Melsoft Navigator is not required.

It is assumed the user has basic knowledge of the RMC motion controllers and RMCTools software.

Simple and Structured Projects

This document includes instructions for a simple project with labels, and for a structured project with
structured ladder/FBD. Read the corresponding section for your project. The setup procedure in the RMC
setup is identical for either method.
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2 RMC Configuration
You must set up the RMC's IP address and Indirect Data Map.

2.1 Connecting to an RMC with RMCTools

1. Install the RMCTools software. RMCTools can be downloaded from www.deltamotion.com.

2. Connect a USB cable from your computer to the RMC.
3. Start RMCTools.

4. Inthe StartUp dialog, choose Create a New Project
and click OK.

5. Enter the Project Name and click Finish.

The New Controller Wizard will open.

6. Choose Automatically Detect the Controller Information
and click Next.

7. Choose USB and click Next.

2-1

Startup =

RMCTooLs =

WD 3.9 D hewa @ Create a tew Praject 3

Open a ecently Opened Project

Praject Hame Fam
Praectd Eiiherslscob Documents BHCT:
wintop,_twa_drecton_d...  CiUsersiacobMonDataiocal e B
Pagect 1 sersljacob Pocuments RMECT:
Desglayiints. C:isers'jacob Documents RMCTL
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AFELFT A2 5104 CriUsesiiscchionCateLocali:
& et Tt £ M e st ety T
F " '

¥ Rgrere Selection from Lt
Browse for an Existing Project

EL C-\isersigacob\Documents RMCToo RMC 200'Prc | Bramse...
COMPTL S5 TUNS B 5
st Shom Starip Witard - [ 2
Piew Progret Wesard. =
Welcome ta the few Project Wizard
e you
A projéctis 8 contanet o Infomaaon for ce o mare
controbers. Lach oo iy

Pt pat: e T

Creste & sub-folder for this project.
Brojmct wil b e s
CriisersiacobDocuments FMC Tooks FMC 200 Froject Lrmawo

Bsthor:

715kt B New Conbroler Wicard afier His wisrd in rished,

New Controller Wizard

Welcome to the New Controller Wizard
This wizard wil guide you through adding a new RMC controller to your project.

Type in  name for the controller in the text box below. The name is used throughout
RMCTools to refer to the module, but does nat affect the controller functionality in
any way.

Controller Name:  SERTEIES]

Choose iformation:
'@ Automatically Detect the Controller Information
will connect to the new contr ticaly upload the
basic con Ton

(Z) Manually Configure the Controller Information

The Wizard wil guide you through manually entering the basic controller
information. Use this method if the contralier is ot avaiiable.

cpack |[_Next> | [ cancel | [ Hep |

New Controller Wizard =]

Auto Detect Communication Method
Choose the method you want to connect to the new controller.

Select the method for RMCTools to use to find the new contraller:

() serial Port: | COM1

() Ethernet

Tips for connecting over USB

Ensure that the controller is powered and the USB cable is plugged in.

Ensure that you have completed the Add New Hardware wizard, which is
shown the first tme a new controler is plugged into your PC.

Ensure that no other applications are connected to this controller over USB.

<Back [ Next> | [ caeel | [ heb
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Sebect the New Controller
Select the controller t0 sk 1o your project.

S E S 0 50-AD-8 1458

8. Choose your RMC from the list and click Next.

Bm = Correnify Sebectd Dvce
Hed = Currenty In Use
Back = Avalable

| etad [ hext> | [ cowe | [ meo

Comfirm your Settings

athered s add v

Confirm $hat you want 1o add the folovwang contraler 1o your project:
Controler:  AMC1SEE-524U1/0 on USE

9. Verify the controller image matches yours, and click Finish.

RMCTools will connect to the controller and upload all the
setting from the controller.

o change the controller corfiueaton, dick Sack.
T add this cortroler b your project, diek Frsth.
¥ updoad s settngs £om S controler.

ot | poh ] [conad ] [ b ]

2.2 Configuring the RMC's IP Address

Project View w 0 X
=21 Project - [Projectd]*
=-ffi RMC150 - [Controller1]

1. Inthe RMCTools Project pane, expand the Modules folder and
double-click the RMC CPU.

FTULo

[1] RMC151E (CPU}

@ Programming

. f [1] RMC151E (CPU) Properties
2. Onthe Ethernet page, choose Use the Following IP

< ‘ Ethernet settings for the selected
Address, and set the IP Address and Subnet Mask to |~
1P Settings
values that are compatible with your PLC and network. || EWEE || seiectamethod to assion an [P address:
PROFINET (@) Cbtain an IF address automatically using
@ DHCP server
Control Loop . using
i _ABOCOTP server
Irmware
3. Click OK. The changes will be applied. le L::d‘*‘e following IP address
ress:
Subnet Mask:
4. Onthe Controller menu, click Update Flash. This will SNSRI —
i i @ Automatically detect speed and duplex (recomme;
save the changes in Flash memory so they will be L] _

saved even when power is removed.
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2.3

Setting Up the Indirect Data Map

The RMC's Indirect Data Map is very useful for communications with a PLC. Typically, you will want the
PLC to read from and write to a number of items (32-bit data registers) in the RMC. These data registers
are usually scattered in many different address locations in the RMC. You can map all these items to the
Indirect Data Map. The PLC then simply reads and writes from the Indirect Data Map, instead of from
many different locations.

The Indirect Data Map is very useful for frequently accessed registers. Larger reads or writes, or less

frequent ones, can be done directly instead of via the Indirect Data

Map.

Project View * 0 X
BE Project - [Projectd]*
=] RMC150 - [Controller1]
o [
In the RMCTools Project pane, double-click Indirect Data Map.
|FIndirectDataMap x|
S
. . . . Reqg # Map To
In the Map To column, click a cell, then click the ellipsis o | owpazo _
button. 1| M4z .
) %eMD42, 2
Addieas Selection Tool ﬂ'
s A AT e
In the Address Selection Tool, browse to a 4;::“"?‘-
desired register in the RMC and click Add. S
Repeat for as many registers as you wish, then
click OK.
b Srow | Gelected Address Detads w elp
. . Reg # Map T D ipt O t
If you plan on using the Indirect Data = e ssereren aren
. - .. 0 2LMD42.0 2uMD3. 8 Axis0 Actual Position (mm) 0.024
Map for both reading and writing, it is : :
gOOd practice to set one area Of the 1 %MD42. 1 %eMDB.0 Axis0 Status Bits 15#0C202241
Indirect Data Map for reading and the 2 %eMD42,2 %eMD9.3 Axis1 Actual Position (pu) -10.125
other for writing. 3 %MD42.3 | %MD9.0 Axis1 Status Bits 16#000032C4
4 %eMD42.4
5 %MD42.5
For example, this Indirect Data Map 3 %MD42.6
was set up to include Axis 0 and Axis 1 7 %MD42.7 | %MDS6.0 | O - {StartProgram) 2.0
status information in a read area, and s %MD423  %MDSE.1 | 1-(Position) 10.0
some variables in a write area. 5 o PR — 0.0
10 | eavpa2.10
11 %MD42.11
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Understanding RMC Addresses

The RMC's 32-bit data registers can be addressed in several different forms. For the purposes of
communications with Mitsubishi PLC’s, you should use the IEC form. Wherever an address is displayed in
RMCTools, you can right-click and choose the desired format.

Reg # Map To Description
0 F18:0 %eMD3.8 Axis0 Actual Position (pu)
. ) 1 Fig:1 SeMD3. 8 Axis1 Actual Position (pu)
For example, in the Indirect Data Map, 2[5 Target Position (pu)
i i i i Cut

in the Reg column, right-click a cell, point to

3 Fi& pmmand)
Address Format, and choose IEC. Copy
4 F1g aram1)
Paste
5 F1&
Delete
(]

Reg # Map To
%MD 18.0 %MD3.8 AxisD Actu
%MD 18,1 . %eMD9.8 Axis1 Actu

The addresses will now be displayed in IEC format:
%MD 18.2

MD13.3
YMD18.4
%MD18.5

BlMD 10, 53 Axis2 Targ
fieMD 56.0 0 - (Commz

SO 56, 1 1- (Param

Lo R B R S L

Files and Elements

The IEC address of an RMC register has two levels. The first is called the file number, the second is
called the element number. In the Mitsubishi PLC, you will use the file and element numbers when
communicating with the RMC.

Example: The address for Indirect Data Item 0 in the RMC75 is %MD18.0. The file is 18. The element
is 0.
Example: The address for variable 7 in the RMC75 is %MD56.7. The file is 56. The element is 7.

Finding Addresses in the RMCTools Help
You can use the RMCTools help to find the address for any register in the RMC:
1. On the Help menu, choose Help Topics.
2. On the Index tab, type Register Map, then choose your controller type. This topic lists the

addresses of all the registers in the RMC.

2-4
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3 PLC Configuration

These are the steps to configure the iQ or L CPU to communicate with the RMC.

3.1 Configure the PLC Parameters
1. Open GX Works2 and create a new for the appropriate CPU module. You can choose a Simple

Project with Labels, or a Structured Project with Structured

Ladder/FBD. CF a0 B 2 -

- =T ELEr
(i Remote Password

PLC Parameter 23 Intelligent Function Module
ll} Global Device Comment

2. Inthe Project tree, expand the Parameter node and double-click

3. Onthe Built-on Ethernet Port Setting tab, set the IP Address, Subnet Mask Pattern, and Default

Router IP Address to your desired values.

L Parameter Setting

PLC Name |PLC System |PLCFile |PLCRAS |BootFie |Program |SFC  |Device |1/0 Assignmed§ Built-in Ethernet Port Setting @n in 1/0 Function Setting |
~IP Address Setting — Set O
r . pen Setting in
CODEH Eeing _) Ethernet Configuration window
/mal-lw

Input Foy
FTP Setting
IP Address 192[  168] 3 39]\
Time Setting
Subnet Mask Pattern |

255]  255]  240] o]

Default Router TP Address 192] s8] o] 1s0]

r~ Communication Data Code
¢ Binary Code

" ASCII Code

[~ Enable online change (FTP, MC Protocol)
[™ Disable direct connection to MELSOFT

[ Do notrespond to search for CPU (Built-in Ethernet port) on network

Simple PLC Communication Setting IP packet transfer seting
’7 Simple PLC Communication Setting | ’7 IP packet transfer setting

Setifitis needed( Default | changed )

Print Window. .. Print Window Preview Acknowledge XY Assignment Default Chedk | End I Cancel

4. Click the Open Setting button.

3-1
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5. Choose a connection for the RMC. Set the following:
a. Protocol: UDP
b. Open System: Socket Communication
c. Host Station Port No: Set to a hexadecimal value within the range 1 - 1387 or 1392 -
FFFE. For example, 1000.
d. Destination IP Address: The IP address of the RMC.
e. Destination Port No: 1324

I o)

Built-in Ethernet Port Open Setting @
IP Address/Port Mo, Input Format  |DEC -
Frotocal Open System TCP Connaction H?JSt Station Destination Destination

1 {|UuCP + |[Socket Communicaton - - 1000 192,168, 0. 21 1324
2 hd onnecton - -

3 |TCP + |MELSOFT Connection - -

4 |TCP + |MELSOFT Connection - -

5 |TCP w |MELSOFT Connection - -

g |TCP w |MELSOFT Connection - -

7 |TCP  |MELSOFT Connection - -

a8 |([TCP  |MELSOFT Connection - -

g [TCP  |MELSOFT Connection - -

m (TCP  |MELSOFT Connection - -

11 |[TCP + |MELSOFT Connection - -

12 |[TCP + |MELSOFT Connection - -

13 |[TCP w |MELSOFT Connection - -

14 |(TCP w |MELSOFT Connection - -

15 |[TCP  |MELSOFT Connection - -

s [TCP  |MELSOFT Connection - -

(*) IP Address and Port Mo, will be displayed by the selected format.

Please enter the value according to the selected number,

End Cancel

6. Click End, then write the parameters to the PLC and reset the PLC to apply the parameter settings.
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3.2 Addthe RMC Read and RMC Write Function Blocks (Simple Project)

1. Onthe Project menu, choose Library, then click Install.
a. Inthe Library List box, choose Select Project.
b. Click Browse.
c. Atthe bottom of the Open dialog, if the button says Open a Single File Format Project,
click it.
d. Browse to Delta’'s RMC_Ethernet_FB.gxw file.
e. Click Refresh FB List.
In the FB List, check the RMC_RD and RMC_WR items.
Click Dependent Element Selection(A) and click OK.
Click OK.

- a =~

Import Library to Project
Select a library to install.
Library Selection
—;ﬂ:_r_a;u.lsi._\
Select Project LI
Project:

I C:‘J..lsers‘l,jacob\DommentsWitsubishi\RMCandMEAU‘RMCandQCPU.&Browse. . I )
Explanation: RMC Ethernet Function Blocks
o)
-

Select FB to install.

FB Selection

—FB List:

E|-- RMCandQCPU RMC Ethemet Function Blocks
- DE Global Label
[ Globall
“4pou

RMC_RD
RMC_WR

(RS OPN_S2_5DT
-[Z]6% Result

-[/#% RMC_RD_RCV_SDT
--[Z]§% RMC_RD_SND_SDT

R_RCY_SDT
Dependent B t Selection(A ect FB and structure used in FB local label and
- pndentHementslecn () | al label which selected in FB list.

e ——
—Extended Setting:

Conversion Method Setting. .. | * Select the conversion method when the instructions and
devices are invalid for the editing project in FB of the

acquired ladder.
OK I Cancel I

The RMC Read and RMC Write function blocks will now appear in the FB Pool in your project, and

some associated structured data types will have been added.
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3.3 Addthe RMC Read and RMC Write Function Blocks (Structured Project)

1. Inthe Navigation panel, choose User Library.

2. Onthe Project menu, choose Library, then click Install.
a. Browse to Delta’s RMC_FB_Lib.sul file.
b. Click Open, then OK.

Impaort Library to Project ﬁ

Library File:

-

I C:Plc\DeltaMotionController\RMC_FE_Lib.sul

Library Mame:

| RMC_FE_Lib

oK Cancel

L.

The RMC_FB_Lib will now appear in the User Library list.

3. Inthe User Library list, click on the Lock Symbol to Unlock the Library then expand RMC_FB_Lib,
then expand FB/FUN. You will see the RMC Read and RMC Write function blocks and associated
SDTs. The FBs are now directly available for using in your user program. Do not copy and paste
them into the FB/FUN area of the users program, this will duplicate the FBs.

User Library Element Selection % X

i = i e (W Al Parts -

--E Function -
|<ALL> j B3 Function Block
gL RMCFB L Bl COUNTER_FB_M

iy Global Label

- FB/FUN

-7 RMC_CLOSE
-z RMC_RD

- RMC_WR

E@ Structured Data Types
..... B® RMC_RD_RCV_SDT
..... B® RMC_RD_SND_SDT
..... A% RMC_WR_RCV_SDT
..... A% RMC_WR_SND_SDT

----- [E1 TIMER._10_FB_M
----- B TIMER_CONTHFI
----- [B1 TIMER_CONT _FE
----- 1 TIMER._HIGH_FB
----- B TIMER_LOW_FB|
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4 Using the RMC Read and RMC Write Function Blocks (Simple Project)

The RMC Read and RMC Write function blocks are used to communicate with the RMC. In this example
the RMC IP Address is 192.168.0.21, using PLC Connection #1 UDP.

4.1 Description of Function Blocks (Simple Project)

The RMC Read function block inputs and outputs are as follows:

START (Bit) The function block will perform one read for each rising edge of the Start bit.

CONN (Word) The connection number (1-16) as defined in the CPU’s Open Settings.

RMC_FILE (Word) Specify the address in the RMC to read from.

RMC_ELEMENT (Word)

NUM_DW (Word): The number of 32-bit registers that you wish to read from the RMC. The
maximum is 256.

DST_DEV (Word) The destination device for the data in the PLC. Typically, this is a FLOAT
array.

ENABLED (Bit) Set while the read is in progress. When the read completes, or has an error,
the Enabled bit will be cleared.

Done (Bit) Set when the read successfully completes. This bit is cleared when the
function block starts.

Error (Bit) Set if the read has an error. This bit is cleared when the function block
starts.

The RMC Write function block inputs and outputs are as follows:

START (Bit) The function block will perform one write for each rising edge of the Start bit.

CONN (Word) The connection number (1-16) as defined in the CPU’s Open Settings.

SRC_DEV (Word) The source device of the data in the PLC. Typically, this is a FLOAT array.

RMC_FILE (Word) Specify the address in the RMC to write to.

RMC_ELEMENT (Word)

NUM_DW (Word): The number of 32-bit registers that you wish to write to the RMC. The
maximum is 256.

ENABLED (Bit) Set while the write is in progress. When the write completes, or has an error,
the Enabled bit will be cleared.

Done (Bit) Set when the write successfully completes. This bit is cleared when the
function block starts.

Error (Bit) Set if the write has an error. This bit is cleared when the function block
starts.

Important!

When using multiple function blocks with the same Ethernet connection, it is very important that only one
function block is active at a time. Follow the examples below.

The RMC Read and RMC Write function blocks have a built-in timeout of 0.5 seconds.

4-1
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RMC Read Function Block: Continuous Reads
Follow these steps to use the RMC Read function block to continuously read from the RMC:

1.
2.
3.

Open a ladder logic program.

In the Project tree, click the RMC Read function block and drag it to the ladder.

GX Works 2 automatically assigns an instance name (RMC_RD_1), which you can change if you

wish. Click OK.

Create logic and add labels as shown below. The ReadData length should be the number of

registers to read. The ComBusy bit prevents the function block from being triggered while the

communication transaction is in progress, and is very important for synchronizing multiple function

blocks, which will be demonstrated later.

Compile the code and write it to the PLC. The communications should start when the DoRead bit is

set and continuously read as long as DoRead is set.

Example Ladder Logic (Continuous Reads):

oRead ComBusy EMC_RD_1
—| ' - B:START DST_DEVE[[ReadData ]
[K1 T w-conn ENABLED:B [SET ComBusy |
[K18  JwW:RMC_FILE DONE:B
[KD 1 w-RMC_ELEM ERROR:E
[Ks 1 w:num_Dw
REMC _RD_1.DONE
| [RST ComBusy }
RMC RD_1.ERROF
The example uses these labels:
Class Label Mame Data Type
VAR « |RMC_RD_1 RMC_RD
VAR w |DoRead Bit
VAR » |ReadData FLOAT (Single Precision((..10)
-
VAR » |ComBusy Bit
Explanation:

The function block uses Ethernet connection 1, and will read 5 registers from address %MD18.0 in the

RMC, placing the values in the ReadData label. When the DoRead bit is on, and communications are

not in progress (ComBusy is off), the function block starts. While it is in progress, the Enabled bit is set,
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4.3

which will also set the ComBusy, indicating the communication transaction is in progress. When the
transaction completes, or has an error, the ComBusy bit will be cleared. At this point, the function block

is triggered again and the cycle will repeat continuously. The reads will stop if the DoRead bit is reset.

RMC Read Function Block: Single Read

Using the RMC Read function block to perform a single read is nearly identical to the continuous reads
method. As compared to continuous reads, the additional code is circled below. The labels are all the
same as for the continuous reads method.

DoRead ComBusy RMC_RD_1
— | JF B:START DST_DEVE [ ReadData ]
[K1 T w-conN ENABLED:B [SET ComBusy i
[K18 ]} W:RMC_FILE DONE:B
Ko T wRMC_ELEM ERRORB
[K5 ] W:NUM_DW

RMC RD_1.DONE
I

RMC_RD_1ERROF / o
i S— [RST  DoRead }>

I
e

[RST ComBusy |}

Explanation:
This logic is identical to the previous example, with the difference that when the when the transaction

completes, or has an error, the DoRead bit is reset. To perform another read, the DoRead bit must be

set.

4-3



Chapter 4

4.4 RMC Write Function Block: Continuous Writes
Follow these steps to use the RMC Write function block to continuously write to the RMC:

1. Inthe Project tree, click the RMC Write function block and drag it to the ladder. GX Works 2

automatically assigns it an instance name (RMC_WR_ 1), which you can change if you wish.

2. Create logic and add labels as shown below. The ComBusy bit prevents the function block from

being triggered while the communication transaction is in progress, and is very important for

synchronizing multiple function blocks, which will be demonstrated later.

Example Ladder Logic (Continuous Writes):

DoWrite ComBusy RMC_WR_1
— | 1 B:START ENABLED:B [SET ComBusy J
K1 1 w-conm DONEB
[ WriteData 1 E:sRC_DEV ERROR:B
[Ks6 ] W:RMC_FILE
(K10 J W:RMC_ELEM
TKs  J W:NUM_DW
RMC_wR_1.DONE
L] [RST ComBusy Ji
RMC_wR_1ERROR
—
The example uses these labels:
Class Label Mame Data Type
VAR ~ |RMC_WR_1 RMC_WR
VAR » | DoWrite Bit
VAR w |WriteData FLOAT (Single Precision)0..4)
VAR w |ComBusy Bit
Explanation:

The function block uses Ethernet connection 1, and will write 10 registers to address %MD56.10 in the

RMC. The source data is in the WriteData array.

When the DoWrite bit is on, and communications are not in progress (ComBusy is off), the function

block starts. While it is in progress, the Enabled bit is set, which will also set the ComBusy, indicating

the communication transaction is in progress. When the transaction completes, or has an error, the

ComBusy bit will be cleared. At this point, the function block is triggered again and the cycle will repeat

continuously. The reads will stop if the DoWrite bit is reset.
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45 RMC Write Function Block: Single Write

Using the RMC Write function block to perform a single write is nearly identical to continuous writes. As
compared to continuous writes, the additional code is circled below. The labels are all the same.

DoWrite ComBusy RMC_WR_1
— | +F B:START ENABLED:B [SET  ComBusy }
(K1 W:CONN DONEB
[ WriteData E:SRC_DEV ERRORB
(K56 W:RMC_FILE
(K10 W:RMC_ELEM
(K5 W:NUM_DW
RMC_wR_1 DONE
il [RST ComBusy Ji
RMC_wR_1.ERROR / Y
— [RST  DoWrite |
\ e
Explanation:

This logic is identical to the previous example, with the difference that when the when the transaction

completes, or has an error, the DoWrite bit is reset. To perform another read, the DoWrite bit must be

set.
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Using Multiple RMC Read and RMC Write Function Blocks

It is very important that for all the function blocks that use the same Ethernet connection, that only one
function block is active at a time. To achieve this, use a bit to indicate when the communications are busy.
Such a bit can be named ComBusy. This method uses the same logic as shown in the previous examples.

You may add as many reads and writes as you wish, and any of them can be continuous or single.

Example:
e Continuously read items 0-9 from the RMC75E’s Indirect Data Map (address %MD18.0)
e Do a single write on demand to variable 10 on the RMC75E (address %MD56.10)
e Do a single write* on demand to Axis 0 Command area in the RMC75E (address %MD25.0)

*When writing commands, always use single writes. Commands are not intended to be sent continuously.

This example uses the labels:

Class Label Name Data Type
VAR + |RMC_RD_1 RMC_RD
VAR + |DoRead Bit
VAR » |Readlata FLOAT (Single Precision(..10)
VAR » |RMC_WR_1 RMC_WR
VAR + |DoWrite Bit
VAR » |WriteData FLOAT (Single Precision)
VAR » |RMC_WR_2 RMC_WR
VAR + | DoCommand Bit
WAR w |CommandData FLOAT (Single Precision)0..4)
WAR w |ComBusy Bit
Explanation:

The RMC_RD_1 function block will continuously read when the DoRead bit is set. After each read
completes, the ComBusy bit is reset, so that if the DoWrite or DoCommand bits are set, the
corresponding RMC_WR_1 or RMC_WR_2 function block will start. Once the write or command is

complete, the ComBusy is again reset, and the logic continues its cycle.

Ladder Logic on next page -
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Example Ladder Logic:

4-7

DoFRead ComBusy RMC RD 1
— | . B:START DST_DEV-E{ ReadData 1
[K1  Jw-conn ENABLED:-B———{ SET ComBusy |
[K18  JwRMC_FILE DONE:B
[KD  }W:RMC_ELEM ERROR:B
[kKs  Yw:NUM_DW
RMC RD 1.0ONE
—H [RST  ComBusy ]
RMC RD 1.ERRC
—
o\WWite ComBusy RMC WR 1
— | |f B:START EMABLEDB———JSET  ComBusy |
{K1  }w.conn DONE:B
——————————{WriteData 1E:sRC_DEV ERROR:E
[Ks6 JW-RMC_FILE
[K10  JW:RMC_ELEM
{Ks  Jw:NUM_DwW
RMC wR 1.D0ONE
—it [RST  ComBusy ]
RMC wR 1.ERRC
| {RST Do\rite |
DoCommand ComBusy RMC WR 2
— | 14 B:START EMABLED:B—— SET ComBusy |
[K1  Jw.conm DONE:B
———{CommandData 1 E:SRC_DEV ERROR:B
[K2s  }w-RMC_FILE
[ko  YwW:RMC_ELEM
[K5  Jw:NUM_DwW
RMC wR 2.DONE
—tl [RST  ComBusy |
RMC wR 2.ERRO
—th {RST  DoCommand i
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Communicating With Multiple RMC’s

When communicating with multiple RMC's, use a separate Ethernet connection (as defined in the Open
Connection settings) for each RMC. Each connection must use a unique Host Station Port No. In the
ladder logic, use a separate ComBusy bit for each connection.

Example:

An iQ CPU communicates with two RMC75E’s, called RMC1 and RMC2. RMC1 uses Ethernet
connection 1, and RMC2 uses Ethernet connection 2 (defined in the CPU’s Built-in Ethernet Open
Connection settings). The bits ComBusyl and ComBusy2 apply to the respective connections.

This example does the following:
e For RMC1, continuously read 8 items from item O of the Indirect Data Map (address %MD18.0)
e For RMC1, do a single write on demand to variable 5 (address %MD56.10)
e For RMC2, continuously read 8 items from item 0 of the Indirect Data Map (address %MD18.0)
e For RMC2, do a single write on demand to variable 5 (address %MD56.10)

This example uses the labels:

Class Label Name Data Tvpe
VAR - |RMC1_RD_1 RMC_RD
VAR w |DoReadl Bit
WAR w |FeadDatal FLOAT (Single Precision)0..10)
VAR - |RMC1_WRE_1 RMC_WR
VAR w | DoVt Bit
WAR w |'WriteDatal FLOAT (Single Precision)
VAR - |RMC2_RD_1 RMC_RD
VAR w |DoRead? Bit
WAR w |ReadDatad FLOAT (Single Precision)(0..10)
VAR - |RMC2_WR_1 RMC_WR
VAR w | DioWWrit2 Bit
WAR w |WriteData2 FLOAT (Single Precision)
WAR w |ComBsy1 Bit
WAR w |ComBsy2 Bit
Explanation:

In the ladder logic, the first two function blocks communicate with RMC1 and use the ComBsy1 bit. The

last two function blocks communicate with RMC2 and use the ComBsy1 bit.

Ladder Logic on next page =
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Example Ladder Logic:

DoRead1 ComBsy1 RMC1 RD 1
— | +F B:START DST_DEV:E [ ReadDatal -
{K1 Hwe-conn ENABLED:B ————{ SET ComBsyl J
{K18 }W:RMC_FILE DONE:B
{ko  }WRMC_ELEM ERROR:B
{K5  HwNUM_DW
RMC]1 RD 1.DONE
i [RST ComBsy1 J
RMC1_RD_1.ERRC
—
DoWrit1 ComBsy1 RMC1_WR_1
— } £ B:START ENABLED:E ———— [ SET ComBsyl |
{K1 Hwe-conn DONE:B
———————{WiiteData1 HE:SRC_DEV ERROR:B
[KS6  HW-RMC_FILE
{K5  }WRMC_ELEM
{K1 HwenumM_Dw
RMC1_wR_1.DONE
} {RsT ComBsyl J
RMC1_wR_1.ERRC
} {RsT DoVt J
DoRead? ComBsy2 RMC2Z_RD_1
} 44 B:START DST_DEV:E { ReadData? | ———
[K2  }W-CONN ENABLED:B ———————[ SET ComBsy2 J
{K18  }WRMC_FILE DONE:B
{ko  }W-RMC_ELEM ERROR:B
{ks  Hw:Num_Dw
RMC2_RD_1.DOME
it {RsT C
RMCZ RD 1.ERRC
T
DoWrit2 ComBsy2 RMC2 WR 1
— | F B:START ENABLED:B |—————{ SET C
{K2  }W-CONN DONE:B
—————WiiteData? HE:SRC_DEV ERROR:B
{Ks6  HW-RMC_FILE
{ks  HW:RMC_ELEM
[K1  HWw:NUM_DW
RMC2 wR 1.DONE
i {RST ComBsy2 J
RMC2_wR_1.ERRC
} {RsT Dotz
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4.8

Mixing Data Types

When using a Mitsubishi PLC to communicate with an RMC, the communicated data can be of type
FLOAT (Single Precision) or Double Word.

It is possible that the read or write data contains items of both data types. For example, in the following
Indirect Data Map, the first two items are REALS, and the last two items are DWORDs. These RMC data
types correspond to FLOAT (Single Precision) and Double Word in the Mitsubishi CPU.

Reg # Map To Description Current
o %MD13.0 | %MD3.3 Axis0 Actual Position (pu) 5.0
1 %MD13.1 | %MDS.3 Axis1 Actual Position (pu) 50.000004
2 %MD18.2 | %MD8.0 Axis0 Status Bits 16704002241
3 %MD18.3 | %MDS.0 Axis1 Status Bits 16704003244
a e namAD

Reading these four values with one function block in the PLC will result in an array containing data with
different types. The data itself will be correct, but one of the types will be displayed incorrectly. To remedy
this, use the BMOV instruction to copy the values to an array of the correct type, or to a label defined by a
structured data type.

The example logic below shows logic that reads the shown above in the Indirect Data Map

(address %MD18.0). The circled item below is the BMOV that copies the third and fourth items to the
label array StatusBits, of type Double Word. Notice that the number of words to copy (K4 in the BMOV
instruction below) must be twice the number of registers to copy, because the BMOV is in 16-bit units,
and the RMC registers are 32 bits.

Class . Label Name Data Type

WAR  |[[RMC_RD_1 RMC_RD

YAR « |DoRead Bit

YAR + |ReadData FLOAT (Single Precision){0..10)

YAR + | StatusBits Double Word[Signed}iD..1)

VAR w |ComBusy Bit

DoRead ComBusy RMC_RD_1

— | H B:START DST_DEV:E {ReadData ]
[K1 Jw-conm EMABLED:B ——— [ 5FT ComBusy J
{K12  JW:RMC_FILE DOMNEE
{KD } W:RMC_ELEM ERROR:B
[Ks 1 w:NUM_Dw

RMC_RD_1.00ME
—if} [RST  ComBusy |

RMC_RD_1ERROR
" —

oo el D

I ﬂﬂeadDma:E: StatusBits K4 ki
/
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5 Using the RMC Read and RMC Write Function Blocks (Structured Project)

he RMC Read and RMC Write function blocks are used to communicate with the RMC.In this example the
RMC IP Address is 192.168.1.102, using PLC Connection #4 TCP

5.1 Description of Function Blocks (Structured Project)

The RMC Read function block inputs and outputs are as follows:

START (Bit) The function block will perform one read for each rising edge of the Start bit.

CONN (Word) The connection number (1-16) as defined in the CPU’s Open Settings.

RMC_FILE (Word) Specify the address in the RMC to read from.

RMC_ELEMENT (Word)

NUM_DW (Word): The number of 32-bit registers that you wish to read from the RMC. The
maximum is 1024.

DST_DEV The destination for the data in the PLC.

(FLOAT)(0..1023)

ENABLED (Bit) Set while the read is in progress. When the read completes, or has an error,
the Enabled bit will be cleared.

Done (Bit) Set when the read successfully completes. This bit is cleared when the
function block starts.

Error (Bit) Set if the read has an error. This bit is cleared when the function block
starts.

The RMC Write function block inputs and outputs are as follows:

START (Bit) The function block will perform one write for each rising edge of the Start bit.

CONN (Word) The connection number (1-16) as defined in the CPU’s Open Settings.

SRC_DEV The source of the data in the PLC..

(FLOAT)(0..1023)

RMC_FILE (Word) Specify the address in the RMC to write to.

RMC_ELEMENT (Word)

NUM_DW (Word): The number of 32-bit registers that you wish to write to the RMC. The
maximum is 1024.

ENABLED (Bit) Set while the write is in progress. When the write completes, or has an error,
the Enabled bit will be cleared.

Done (Bit) Set when the write successfully completes. This bit is cleared when the
function block starts.

Error (Bit) Set if the write has an error. This bit is cleared when the function block
starts.

Important!

When using multiple function blocks with the same Ethernet connection, it is very important that only one
function block is active at a time. Follow the examples below.

The RMC Read and RMC Write function blocks have a built-in timeout of 0.5 seconds.
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RMC Read Function Block: Continuous Reads

Follow these steps in a structured project to use the RMC Read function block to continuously read from

the RMC:

1. Open a structured ladder program.

2. Inthe User Library, click the RMC Read function block and drag it to the ladder.

3. GX Works 2 automatically assigns an instance name (RMC_RD_1), which you can change if you
wish. Click Close.

4. Create logic and add labels as shown below. The ComBusy bit prevents the function block from
being triggered while the communication transaction is in progress, and is very important for
synchronizing multiple function blocks, which will be demonstrated later.

5. Compile the code and write it to the PLC. The communications should start when the DoRead bit is

set and continuously read as long as DoRead is set.

Example Ladder Logic (Continuous Reads):

RMC_RD._ T - - -« -« — o o

...... RST|

D:anal C:mEiusv - RMC_RD
|- |~ START DST_DEV ——ReadData
---------------- 4— CONN  ENABLED EN
Continuously reads when _ 13: Smg_gl__EEM EgggFE{ -
the DoRead bitis on. 12 NUM_DW ;
............................... _EN
o EN
The example uses these labels:
Class Label Mame Data Type
VAR + | DoFead Bit
VAR w |Readlata FLOAT (Single Precision){0..1023)
VAR ~ |RMC_RD_1 RMC_RD
VAR - [ComBusy Bit
Explanation:

The example function above uses Ethernet connection 4, and will read 12 registers from
address %MD18.0 in the RMC, placing the values in the ReadData label. When the DoRead bit is on,

and communications are not in progress (ComBusy is off), the function block starts. While it is in

progress, the Enabled bit is set, which will also set the ComBusy, indicating the communication

transaction is in progress. When the transaction completes, or has an error, the ComBusy bit will be

cleared. At this point, the function block is triggered again and the cycle will repeat continuously. The

reads will stop if the DoRead bit is reset.
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5.3 RMC Read Function Block: Single Read

Using the RMC Read function block to perform a single read is nearly identical to the continuous reads
method. As compared to continuous reads, the additional code is circled below. The labels are all the
same as for the continuous reads method.

-DoRead - -ComBusy -

- RMC_RD_1
: RMC_RD
START DST_DEV

11 I

Performs one read when
the DoRead bitis set

Explanation:

-4 —— CONN ENABLED
18— RMC_FILE DONE
-0— RMC_ELEM ERROR

SET
EN ENO
d

——ReadData

PLS

12— NUM_DW

—— EN ENO
. d
C PLS
——— EN ENO
S d

——ComBusy -
-~ RsT | :
—— EN ENO

L

.omBusy -

"

.RST. - | :

L

EN ENO r

- d —DoRead/f:

This logic is identical to the previous example, with the difference that when the when the transaction

completes, or has an error, the DoRead bit is reset. To perform another read, the DoRead bit must be set.
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5.4 RMC Write Function Block: Continuous Writes

Follow these steps in a structured project to use the RMC Write function block to continuously write to the
RMC:

1. Inthe User Library, click the RMC Read function block and drag it to the ladder.

2. GX Works 2 automatically assigns an instance name (RMC_RD_1), which you can change if you
wish. Click Close.

3. Create logic and add labels as shown below. The ComBusy bit prevents the function block from
being triggered while the communication transaction is in progress, and is very important for

synchronizing multiple function blocks, which will be demonstrated later.

Example Ladder Logic (Continuous Writes):

.................... RMC WR_T - - - - -
-DoWrite - ComBusy- - - - - - - RMCWR |- - - - - - - sgT -
|- 11 START EMNABLED ————— EN ENO — - - - - - - -« .« . . . .
................ 4 COMNN DOME . d |—~ComBusy- - - - - - - - - -
. - WiiteData— SRC_DEV  ERROR ——— | -+ -~ -~ . . . .
. o - - B6—— RMC_FILE o . PLS T Ry - - -
gzgff.rr‘i;fi"ss's-‘;?r"esWhe”‘he -~ 10— RMC_ELEM oo L En ENO - BN ENO!~ -----
' ) ©-2—— NUM_DW . Co d d —ComBusy -
............................... PLS
............................... EN ENO L, . e - .
.................................. d P
The example uses these labels:
Class Label Mame Data Tvpe
VAR w | DoWWrite Bit
VAR - [WriteData FLOAT (Single Precision)0..1023)
VAR - |RMC_WRE_1 RMC_WR
VAR w» |ComBusy Bit
Explanation:

The example function block above uses Ethernet connection 4, and will write 2 registers to

address %MD56.10 in the RMC. The source data is in the WriteData array.

When the DoWrite bit is on, and communications are not in progress (ComBusy is off), the function
block starts. While it is in progress, the Enabled bit is set, which will also set the ComBusy, indicating
the communication transaction is in progress. When the transaction completes, or has an error, the
ComBusy bit will be cleared. At this point, the function block is triggered again and the cycle will repeat

continuously. The reads will stop if the DoWrite bit is reset.

5-4



Chapter 5

5.5 RMC Write Function Block: Single Write

Using the RMC Write function block to perform a single write is nearly identical to continuous writes. As
compared to continuous writes, the additional code is circled below. The labels are all the same.

- DoWrite - -ComBusy -
|

]

11

Performs a single write when
the DoWrite bitis set

WriteD

Explanation:

- RMC_WR_1

: RMC_WR
START ENABLED
-4— CONN DONE
ata—— SRC_DEV ERROR

56— RMC_FILE
10— RMC_ELEM
- 2—— NUM_DW

SET

EN ENO - - - - - -
d ——ComBusy -
LS - RsT |
L _EN ENO| ~EN ENO
d
PLS RST |~ -
. EN ENO -EN ENO -
Co d d ——DoWrite

This example logic is identical to the previous example, with the difference that when the when the
transaction completes, or has an error, the DoWrite bit is reset. To perform another read, the DoWrite bit

must be set.
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Using Multiple RMC Read and RMC Write Function Blocks

It is very important that for all the function blocks that use the same Ethernet connection, that only one
function block is active at a time. To achieve this, use a bit to indicate when the communications are busy.
Such a bit can be named ComBusy. This method uses the same logic as shown in the previous examples.

You may add as many reads and writes as you wish, and any of them can be continuous or single.

Example:
e Continuously read items 0-11 from the RMC75E’s Indirect Data Map (address %MD18.0)
e Do a single write on demand to variable 10 on the RMC75E (address %MD56.10)
e Do a single write* on demand to Axis 0 Command area in the RMC75E (address %MD25.0)

*When writing commands, always use single writes. Commands are not intended to be sent continuously.

This example uses the labels:

Class Label Name Data Type

VAR + |RMC_RD_1 RMC_RD

VAR + | DoFRead Bit

WAR  |Feadlata FLOAT (Single Precision)0..1023)
VAR ~ |RMC_WR_1 RMC_WR

VAR « | DoWrite Bit

VAR  |\WriteData FLOAT (Single Precision)(0..1023)
VAR « |RMC_WR_2 RMC_WR

VAR w |DoCommand Bit

VAR  |CommandData FLOAT (Single Precision)(0..1023)
VAR  |ComBusy Bit

Explanation:

The RMC_RD_1 function block will continuously read when the DoRead bit is set. After each read
completes, the ComBusy bit is reset, so that if the DoWrite or DoCommand bits are set, the
corresponding RMC_WR_1 or RMC_WR_2 function block will start. Once the write or command is

complete, the ComBusy is again reset, and the logic continues its cycle.

Ladder Logic on next page -
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Example Ladder Logic:

s - RMC_RD_1
‘DoRead - -ComBusy: - - - « « « - - RMC_RD Lo
| |-} START DST_DEV —ReadData - | SET
S - -4 —— COMNN EMABLED - EN  ENO -~ - - - - -
T TR e e 18— RMC_FILE DONE — —— - d ——ComBusy -
oo - 0—— RMC_ELEM ERROR T e
the DoRead bitis set
12— NUM_DW ‘ - PLS B RST | .
——EN ENO - - — EN ENO|—'
Co d : d —ComBusy -
Co PLS :
——— EN  ENO
B - RMC_WR_T A
ComBusy - - - - o o RMC_WR Lo SET .
11 START ENABLED ———————— EN ENO ~ - - - - -
oo - 4 CONN DONE —— - d ——ComBusy
AWriteData — SRC_DEV  ERROR S
. . . 56— RMC_FILE Lo . PLS R . RST Lo
perorme asingle wilewhen | . 10— RMC_ELEM - .| L EN ENO - - _EN ENO - - - - - -
. -2 —— NUM_DW D - d d —ComBusy-
Co PLS o RST
—— EN ENO -~ - - +EN ENO
R d d
B S e L e . F\'l'v"ICZ_‘\"'."F\'_E . S e .
DoCommand -ComBusy- - - - - - - - - RMC_WR S SET :
11 11 START ENABLED —————————— EN ENO ~ - - - - -
o e e e 4 CONN DONE — ——n—— - d ——ComBusy -
-CommandData — SRC_DEVM ERROR ——— L
- 25— RMC_FILE S : PLS S RST :
SIEITELTEELE - 0—— RMC_ELEM .- L _EN ENO- - ~— EN ENO - - - - - -
RMC75E Axis 0 command 5 NUM DW o o d ; d!l—ComBusy.
area when the DoCommand T — . | T
15 set C R | RsT
—— EN ENO -~ - +—EN ENO -
B d : d ——DoCommand

5.7 Communicating With Multiple RMC'’s
See Section 4.7

5.8 Mixing Data Types
See Section 4.8

5.9 Device Usage when Using Multiple Function Blocks

The structured RMC READ and RMC Write function blocks may use an unnecessarily large amount of
device points when compiled. This is because the ReadData output of the RMC Read and the WriteData
input of the RMC Write are defined to be of arrays of length 256. The tags used with the function blocks
must therefore also be of length 256.

For smaller reads and writes, Delta recommends modifying the function blocks to use smaller ReadData
and WriteData arrays. If you need a combination of large and small reads and/or writes, you can duplicate
the function blocks and rename them to indicate the size. Using a function block with ReadData and/or
WriteData arrays that match you communications requirements will prevent wasting the device points in
the PLC.
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6 Troubleshooting the Communications

This section provides some tips on troubleshooting the communications.

If an error occurs in the communications, check the following:

Are the PLC and RMC both connected to the network, with correct IP addresses?
Are the PLC’s Built-in Ethernet Open Settings correct?

Is the function block’s connection number (CONN) correct?

Are the function block’'s RMC_FILE, RMC_ELEMENT, and NUM_DW inputs correct?

A

6.1 EventLogin RMCTools

In RMCTools, the primary troubleshooting tool for communications is the Event Log. You can view basic
information for each read or write that is performed via the communications. You need to first enable this
functionality in the Event Log as follows:

1. In RMCTools, in the Project pane, double-click Event Log.

2. Inthe Event Log toolbar, click the Properties F.E,;? button.

3. Expand Communications and click 10/100 Ethernet.

4. Check the All Applications Transactions box, then click OK.

Event Log Properties @
Filter
i contraller 10100 Ethernet Events
[ Axes
5 Ethernet Link Up/Down
lf [ Communications
[ e — IP Address Events
% 10/100 Ethernet TCP/IP Events

Application Protocol Errors
Application Connection Events

All Application Transactions

["TTndude RMCTocls transactions

To exdude particular events from the event log dear the

Restore al to defaults check box or set the combination box to "None™

[4]4 ” Cancel H Help

5. The Event Log will now show all the Ethernet communications with to the RMC. For each
transaction, the Event Log lists the source, the address, and the number of registers.

6. To pause the Event Log, in the Event Log toolbar, click the Pause [J] button. To resume it, click the

Resume F’ button.
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Chapter 6

6.2

6.2.1

6.2.2

Advanced Troubleshooting

SP.SOCSEND and SP.SOCRCYV Errors
The RMC Read and RMC Write function blocks use the SP.SOCSEND and SP.SOCRCYV instructions.
The SP.SOCSEND and SP.SOCRCY instructions may return an error code in the SND_S2 label or

RCV_S2 label in the function blocks. For more details, see the SP.SOCSEND and SP.SOCRCV
instructions in the QnNUCPU User’'s Manual Communication via Built-in Ethernet Port - SH(NA)-080811ENG.

To see the internal errors:
1. Open the function block program.
2. Register the SND_S2 label or RCV_S2 label to the Watch window. You will be able to see the

errors if there are any.

DMCP Errors

The RMC Read and RMC Write function blocks use the SP.SOCSEND and SP.SOCRCY instructions to
implement Delta’s DMCP protocol.

The DMCP protocol itself may return an error that appears in the RCV_S3.RESP_CODE label. For more
details, see the DMCP protocol (UDP) in the RMCTools help.

To see the internal errors:
1. Open the function block program.
2. Register the SND_S2 label or RCV_S2 label to the Watch window. You will be able to see the
errors if there are any.
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