Yaskawa MP Series
Ethernet Driver Help

© 2012 Kepware Technologies



Yaskawa MP Series Ethernet Driver Help

Table of Contents

Table of Contents. ... .. ... . . 2
Yaskawa MP Series Ethernet Driver Help. ... .. . . 4
OV IV W, il 4

DeVICE SO UD. . . o 5
Memory Mapping for MPxxxxiec DeViCes. . .. ... .. . . 6
Communications Parameters. . ... ... .. ... . ... 7
BIOCK SIZeS. ... il 8
Hardware Configuration for MPxxxx (218IF Module). . .. .. ... . . . 9
Hardware Configuration for MPXXXXIeC. . . . ... . 15
Hardware Configuration for MPxxxx (218IF Module) -Ladders................ ... . ... ............. 20

Optimizing Yaskawa MP Series Ethernet Communications........................................ 29

Data Types Description. . ... ... ... e 30

Address Descriptions for MPxxxx (218IF Module) Devices. ... .. ... . ............... 31
Address Descriptions for MPxxxxiec DeViCes. ... ... ... .. 32

Error DescCriptioNs. ... L 34
Address Validation. . ... il 34

Address '<address>' is out of range for the specified device orregister._.._.._ ... ... ... 34
Array size is out of range for address '<address>". .. ... .. ..., 35
Array support is not available for the specified address: '<address>'. . ... .. ... . ... ... ... ... ...... 35
Data Type '<type>' is not valid for device address '<address>". . ... _. ... . . ... . . ... ................... 35
Device address '<address>' contains a syntax error. . ... ... 35
Device address '<address>' is not supported by model '<model name>'. _________ . . . .. ... . . ... ... ... 35
Device address "<address>' is Read ONly. . .. .. .. 36
MisSiNg address. . .. 36
Device Status MesSages. ... ... ... 36
Device '<device name>' is not responding. . .. ... ... 36
Unable to write to '<address>' on device ‘'<device name>" .. ___ . ....... 36
Device Specific Messages. ... ... ... ... . 36
Device '<device name>' block request [<start address> to <end address>] responded with exception ___.
TReXCEPLION MeSPONSE> . | . 37
Failure to start Winsock communications. . ... ... .. .. ... ... 37
lllegal data address for tag '<tag address>' on device '<device name>'.. .. ... . ... . . . ... ... . ..... 37
lllegal data address in block [<start address> to <end address>] on device '<device name>'.__..._ ... .__. 38
lllegal data value for tag '<tag address>' on device '<devicename>'.. ... .. . .. . . .. ... .. .......... 38
lllegal data value in block [<start address> to <end address>] on device '<device name>'_________.____._. 38
lllegal function code '<function code (hex)>' in block [<start address> to <end address>] on device.__..
RAeVICe MAMES . 38
lllegal function code '<hex function code>' for tag '<tag address>' on device '<device name>"._..______. 39
Slave device '<device name>' detected a memory parity error. ... ... ... ... .... 39

www. kepware.com



Yaskawa MP Series Ethernet Driver Help 3

Slave device '<device name>' has failed. ... .. ... .. .. ... 39
Slave device '<device name>' is bUSY. . .. ... 39
Tag '<tag address>' on device '<device name>' responded with exception '<exception code>". .__..._... 39
Unable to bind to adapter: '<adapter>'. Connect failed. ... .. ... ... .. .. ... ... ..... 40
Unable to create a socket connection for Device '<device>'. . ... . . . . .. ... ... ... .............. 40

MAMES . e 40
Unexpected response frame received for tag '<tag address>' on device '<devicename>".__._____.._.._ ... 40
Winsock initialization failed (OS Error = <error code>). ... ... ... ... .. ... . ... 40
Winsock shut down failed (OS Error = <error code>). ... ... ... ... ... ... 40
Winsock V1.1 or higher must be installed to use the Yaskawa MP Series Ethernet device driver.. ... ... .. 41
1 T L= 42

www. kepware.com



Yaskawa MP Series Ethernet Driver Help

Yaskawa MP Series Ethernet Driver Help

Help version 1.032

CONTENTS

Overview
What is the Yaskawa MP Series Ethernet Driver?

Device Setup
How do I configure a device for use with this driver?

Optimizing Your Yaskawa MP Series Ethernet Communications
How do I get the best performance from the Yaskawa MP Series Ethernet?

Data Types Description
What data types does the Yaskawa MP Series Ethernet Driver support?

Address Descriptions
How do I reference a data location in a Yaskawa MP Series Ethernet device?

Error Descriptions
What error messages does the Yaskawa MP Series Ethernet Driver produce?

Overview

The Yaskawa MP Series Ethernet Driver provides an easy and reliable way to connect Yaskawa MP Series Ethernet
devices to OPC Client applications, including HMI, SCADA, Historian, MES, ERP and countless custom appli-
cations. Itis intended for any MPxxxx Series controller that uses the 218IF module or any MPxxxxiec Series con-
troller that communicates via Modbus TCP.
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Device Setup

Supported Devices

MPxxxx (218IF Module). This includes any controller that uses the 218IF module.
MPxxxxiec. This includes all devices from the MP2000iec Series.

Communication Protocol

MPxxxx (218IF Module) Protocol: Memobus over TCP.
MPxxxxiec Protocol: Modbus TCP.

Device ID

Yaskawa MP Series Ethernet devices are networked using standard IP addressing. The Device ID has the fol-
lowing format: YYY.YYY.YYY.YYY, where YYY designates the device IP address. Each YYY byte should be in the
range of 0 to 255.

Connection Timeout

This parameter specifies the time that the driver will wait for a connection to be made with a device. Depending
on network load, the connect time may vary with each connection attempt. The default setting is 3 seconds. The
valid rangeis 1 to 60 seconds.

Request Timeout

This parameter specifies the time that the driver will wait on a response from the device before giving up and
going on to the next request. Longer timeouts only affect performance if a device is not responding. The default
setting is 1000 milliseconds. The valid range is 100 to 9999 milliseconds.

Retry Attempts
This parameter specifies the number of times that the driver will retry a message before giving up and going on
to the next message. The default setting is 3 retries. The valid rangeis 1 to 10.

See Also: Hardware Configuration

Cable Diagrams
Both the MPxxxx 218IF Ethernet communications module and the MPxxxxiec are connected to the network via an
Ethernet twisted pair transceiver. The pinout of the 218IF Ethernet connector is displayed in the table below.

Pin Number Signal Name Remarks

1 GND Shield ground

2 CI+ Collision detection (+)
3 DO+ Send data (+)

4 GND Shield ground

5 DI+ Receive data (+)

6 PWRGND 12 V power supply

7 N.C. Not Connected

8 GND Shield ground

9 CI- Collision detection (-)
10 DO- Send data (-)

11 GND Shield ground

12 DI- Receive data (-)

13 +12V 12 V power supply
14 GND Shield ground

15 N.C. Not Connected
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Patch Cable (Straight Through)

TD + 1|0RMWHT ORMWHT[T 7D +
TD- 20R OR|2 TD -
RD + 3 |[GRNWHT GRN/WHT]| 3 RD +

4 BLU BLU| 4

5 [BLUMWHT BLU/WHT]| 5 10 BaseT
RD- 6|GRN GRN| 6 RD -

7 BBENMWHT BERNMWHT 7

3 BRN BEEN| 3
RJ45 RJ45

Crossover Cable 12345678

TD + 1]ORMHT GRNMWHT[T 7D + _
TD- 2|OR GRN|2 Tp- | 8-pin RJ45
RD + 3|GRNMWHT ORMHT| 3 RD +

4|BLU BLU| 4

5 [BLU/WHT BLUMWHT| 5
RD- 6|GRN OR|g RD -

7 BBENMWHT BERNMWHT 7

3 BRN BEEN| 3
RJ4b RJ45

Memory Mapping for MPxxxxiec Devices

This driver (Master) communicates via Modbus TCP to MPxxxxiec Series controllers that are configured as a Mod-
bus Server/Slave. The image below displays the Modbus memory map: it not only shows how it relates to the
Global Variables (iec memory) in the controller, but also shows the Modbus function codes (FC) that are used to
communicate between devices' application memory.

Note: The Yaskawa MP Series Ethernet Driver supports MPxxxxiec series devices, which includes the Yaskawa
MP2000iec Series. For more information, refer to the MP2000iec Series at the manufacturer's website.
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Modbus Master Modbus Memory Global Variables

(internal)
EC 05 FHF Register 00000 2 RIH2 4560 .0 TP
Coils FC 01 '12'9 ' 1'.;'5 ,12,p ,Bl,b,s

FIXZ45TS T
| ———— e — I
eglster SIEZEETZ SIEZEGTZ

FC 06 T [ 3TEiee7s |1 NTRaeRTE
FC 16
Holding Registers Holding Registers 3T (1024 WORDS)
FC 03
L e [~ 2IBZpTi7 | SIEEOTIE
Hegister 41023 "ifﬁz?ﬁf_f"r"ﬁﬁi&ﬁs_"
Begister 41024 $QEZ4ETT | ROEZAETE

_____________________ [~ 20BZasTS j T ROBZASTE

Holding Registers B 03 Holding Registers 50 (1024 WORDS)
|~ ROBZeezi | $OBRIGEZD
T hEgiffer W07 [~ toRieezz | gmzeezz
| e e et et o e o e ﬂ
Ef Fegister 10000 535 $OXZ 4560 .0 S
Inputs FC 02 12E Bits
|

Eegls Ter !EE EE

Input Registers FEC 04 Input Begisters

| _EQBEOTIT _ 1 _ ¥QBIOTIE
[~ "Register 31023 $OEZOT1C $OEZDOTLE

See Also: Address Descriptions for MPxxxxiec Devices

Communications Parameters
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Mew Device - Communications Parameters

Specify the port uged by the destination device.

Fort Mumber: Im

< Back I Mewst = I Cancel Help

Description of the parameter is as follows:

e Port Number: This parameter specifies the TCP/IP port number that the remote device is configured to

use. The default port number is 502.

Note: There should only be one device defined in the PLC per connection.

Block Sizes

Mew Device - Block Sizes

Specify the masimum block sizes when reading
data from thiz device.

R efer to the online help for assiztance,

— Bitz [In multiples of 8]
|ript bits: EE =
Output bits: 32 _:I
— Reaisters [wiords)
|nput words: 32 _:I
Output words: |32 =

< Back I Mewst = I Cancel

Help

Block Sizes for MPxxxx (218IF Module) Controllers
Bit Addresses

Input bits (IB) and output bits (MB) can be read from 8 to 800 points (bits) at a time. The default value is 32.
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Register Addresses
Input registers (IW, IL, IF) and output registers (MW, ML, MF) can be read from 1 to 120 locations (words) at a
time. The default value is 32.

Block Sizes for MPxxxxiec Controllers
Bit Addresses
Input bits (IX) and Output Bits (QX) can be read 8 to 128 points (bits) at a time. The default value is 32.

Register Addresses
Input registers (IW, ID, IL) and output registers (QW, QD, QL) can be read from 1 to 120 locations (words) at a
time. The default value is 32.

Reasons for Changing the Default Block Sizes

1. Future versions of the device may not support block Read/Write operations of the default size.

2. The device may contain non-contiguous addresses (such as when using binary space module). If this is the
case and the driver attempts to read a block of data that encompasses undefined memory, the device will most
likely reject the request.

Hardware Configuration for MPxxxx (218IF Module)

The 218IF module must be configured before Ethernet connections to it may be established. Note the following:

e The Yaskawa MP Series Ethernet Driver will support any controller that uses the 218IF module.
e Each connection point must be configured individually.
e Up to 20 connections may be configured, though only 10 may be used at a time.

e In the OPC server project, each device requires a corresponding connection configuration in a 218IF mod-
ule. Connections for remote stations and other software applications must be configured in addition to
those required by the OPC server.

Configuring a 218IF Module
Follow the instructions below for information on configuring a 218IF Module.

Note: The examples shown are from MotionWorks (MPE720) v6.02.
1. Open the File Manager.

2. Create a project for the controller.
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3. Double-click on Scan Time Setting.

4.

I, File Manager
File Edit Wiew Tool Help

(IR

= &P Moo ?

Elﬁ {rook)

- GROUPSZ0
- GROUPI4D
=1 GRPZ300
=[] MPz300
{:l C Reqgister Folder
{:l Database
L_—_|D Definition Falder

Daka Trace

=can Time Setking

-7 Programs
[#-{_7] Table Data Folder

File Mame | File Type

b Application Information Setting

Madule Canfiguration

System Configuration

File Hame : Scan Time Setting

File Type : Definitic

In Scan Time, note the High Speed Scan Setting and Low Speed Scan Setting fields. Yaskawa rec-
ommends 1ms for the High Scan setting and 20ms for the Low Scan setting.
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i Scan Time  GRP2300 MP2300 MP2:

[PT#: 1 UT#: 1 CPU#: 1

=101 %]

Metwaork Mumber MNT#000
Station Mumber ST#00
Controller Mumber CP#01
Controller Ty pe hP2300
Hich Speed Scan Seting [rns] 1.0
H-Scan kaximum Yalue [ms] 0.5
H-Scan Current Wallea [ms] 0.4
H-Scan Steps [Steps] 217
Low Speed Scan Setting [ins] 20.0
L-Scan hMaximum Y alue [ms] n7s
L-Scan Current Yalue [ms] 0.1
L-Scan Steps [Steps] 87
start-up Drasaing Steps [Steps] 12
Interrupt Drawing Steps [Steps] ]
Lser Function Steps [Steps] 0
Total Wumber of Steps [Steps] 316
Total Pragrarm Mermory [Bytes] 5767168
Available Memory [Bytes] 673040
| 4

1"

5. When the scan time settings are set, close the Scan Time dialog.
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6. Double-click on Module Configuration to open the Engineering Manager.

7.

W, File Manager
File Edit Y=w Tool Help

B x#s8

A ==

Elﬁ (rook)

- GROUPSZO
-] GROUPS40
=1+ GRP2300
=[] MPz300
l:l  Register Folder
-7 Datzhase
E}{:I Definition Folder
- Application Information Setting
----- [aka Trace
Module Configuratior
Scan Time Sekking
i Swskern Contiguration
- Programs
[#-{_1 Table Data Folder

File Mame | File Type

Fila Hame : Module Configuration

In the Engineering Manager, select the 218IF module.

Fila Type : Definition File
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8. In Slot details, double-click 218IF to open the Ethernet Interface dialog.

FZtngncerngManager =lojx]
Féo Wew Ceder Window Help

DR & he@E @ EER IR o5

= Module Configuration  GRE2300 MP2300 MP2300 Online Local - =00 x|
[PTo: 1 UTR: 1 CPUR: 1 e

-~ Cordiober =

Shot Humber | [T 02 | [F] =
Module Tyne P Z300 =lz1@r01 = jUo-01 = |uncEFMED -

Controllar Humber = E

Coire i Murmiber
1 Start Rirgistor

UG End Ragister

[EVEIF-0N: The smodule s Ethesmet sred FI5220 handins.

1 Module Detals 218F-01 SLOTS0

Slothumper | 1 |

[ I»

ndaduli Type | S - [Z18IF r

Controller Mumber |01 01

Clrcuit Mumber o 01

B0 Start islar — —

It End Rogister | — -

A i Lt

| R

For Help,

press F1 I

9. C(lick on the Transmission Parameters tab.

By default, the IP address will be set t0 192.168.1.200; Response Time and Count of Retry will be
0. Set the IP address to one that is supported by the network.

Set Response Time to 1, and Count of Retry to 1.

No connections will have been created in a new project. Select Connection 1 and enter a port
number in the Local Port field. The OPC server defaults to Port 502. If a different port number has
been set, make sure the device in the OPC server project also has the same port number.

Since this is a slave connection port, the Node IP Address and Node Port should both be set to 0.

Connect Type: TCP; Protocol Type: MEMOBUS; and Code: RTU.
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fmi CP-218 GRP2300 MP2300 MP2300 Online Local

|PT#: 1 UT#: 1 CPU#: 1

[RACK#01 [Stot #01

1ol x|

cira01 [N

Tranemission Parameters I Status |

CP-218 Transmission Parameters

Stalion Setting
IP Address : 10 =, 10 =, 50 = . [53=] (0-255)
MEMOBUS
Response Time  : Hs [0-255]
Count of Rietry : |1 3: tirne [0-255)
— CP-218 Conneclion Farameter
cM ":::' Mode IP Address "'I‘:_':‘:f C_T_;'::“ F%‘:Z‘" Code i
01__|10010 000.000.000.000  000OD TCP ¥ [MEMOBUS T [RTU > |mMemo_Test
02 |— | L =
03 |— | I [] [~ -
04— = = =
s |— (= = =
06 |— = = =
07 |— || (=) = =

10. If thereis the possibility of a device connection from another LAN, set the Network Subnet Mask and
Gateway IOP Address. To do so, select Edit | Local Port: TCP/IP Setting from the File Manager
main menu. In the Station Setting dialog, set the Subnet Mask and Gateway IP values. Then, click OK to

set and close.

CPZ18 (Station Setting)

— Station Setting

X

Subnet kMazk

N = I = P (1]

=] [ 0-255 )

GatewayIP dddies: [10 = [10 = 2 = [1 = [ 0-255 )

System Part Ma. - |1E"JDEI (DIAG. Port Mo./Engineering Port] [ 256-55535 |

— TCPYIP Setting
TCP Zero "Window Timer % alue

TCF Rety Time
TCP Cloze Time

IP Azzemble Time
kd. Packet Length

e [1-255]

500 == [ 50 - 32000 )

B0 s [1-255)

|3EI 3: z [1-255]

I'IEEII:I 3: bote [ B4 - 1500 )

k. I Cancel

11. Load the new configuration into the controller's Flash Memory.

12. Next, create the ladder programs as described in Hardware Configuration - Ladders.

Important: The ladders are absolutely necessary; otherwise, the driver will not be able to connect to the 218IF

module or exchange data with it.
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Hardware Confic__:juration for MPxxxxiec

For information on configuring an MPxxxiec device, refer to the instructions below.

1. Tostart, install the programming software. In the following examples, MotionWorks IECPro 1.2.3.12 is
used.

Next, create a project. In the following examples, an MP2300Siec device is used.

Mew Project

&
Fa

Froject Wizard  MP2300Siec  MP2310iec MP2600iec Cancel
Template Template Template
=
PLC Simulator
Template

3. Launch the Hardware Configuration by clicking the Hardware Configuration icon ﬁ . The Hardware Con-
figuration window should appear as shown below.
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4.

5.

ﬂ MotionWarks IEC - Hardware ﬂnn!'iﬂﬂrali-:u:l

Fie Device  Onine  Help
i & i: i = 162 blows Lo e baws Lo .i; -i—_"-j: Rzt Almolibe Ercader  Flesat Cef sult | |]
® 41 yMackins Offiine 1l (o] (1@ al[%]

N Mechalrolink-l
i TCRIP Seltings
a EtherMaiflP

‘s Modbus/TCP

[Stat_1]

-

In the upper-right corner, enter the device's IP Address. Then, click Connect.

| On|i_|;nismnnecti| [ 10 || 10 || 110 93 |

Ea

In the Project Window Tree, beneath the name of the device, double-click on Modbus/TCP. In this
example, the device name is "MyMachine".
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%% MotionWorks IEC - Hardware Configuration

File Dewice 0 0Online Help

| ;[ =l Save Move Log Open Move Log I —|— -'|- Resek Ahsolute Encoder Reset Defaulk Pn Yalues |

= UNTITLED - ,
= £ MyMachine On||n!| Disconnect | | 10 || 10 [/ 110 || 93 |

M Mechatrolink-II
= TCP{IP Settings
e EtherNelIP

Enable Controller as a Modbuz Slave Output state when PLC stops:

..... YModbus/TCP [] &dd Holding Pegisters Dutputs (%) Retain last state
. [Slot_1] Fetain Modbus Inputs O St all outputs of
[/0 Tazk Aszsignment | FastTzk w |

Configure Contraller az Modbus M azter

taodbuz/TCP Devices

M ame IP Address | Tazk | Update Interval [mz] | Status W ariable

¥
Add Slave Device

| e

6. Then, do the following:

e Check Enable Controller as a Modbus Slave.

e InI/0O Task Assignment, select FastTsk.

e Leave the remaining parameters at their default setting.
7. Oncefinished, save the changes by clicking File | Save.

8. Next, return to the MotionWorks IEC Pro 1.2.3.12 main project window. Locate the Project Tree Win-
dow and then browse to Physical Hardware.

9. Expand the project tree by clicking Configuration: MP2000_Series | Resource:MP2300Siec. Then,
select Global_Variables.
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10.

11.

=]
=3 Project : C:hDocuments and 5 ettingsiall s
+-[27 Libraries
+-[27 Data Types
+-[_] Logical POUs

238 Physical Hardware
-8 Configuration : MP2000_Series
-8 Resouwce : MPZ3005iec
-8 Tasks
-l Start: SYSTEM
+ @ FaztTsk : CvCLIC
+ @ MedT sk : CYCLIC
+ m SlowTzk : CYCLIC
4y Global Variables
f] 10_Canfiguration

<] | v
SN
The following categories should be displayed:
M ame | Type |Jzage Dezcription |.-'1‘-.|:||:Iress| |nit| Fietain | TE |

System

| Modbus FCZ5 Oty: 128 Coils, Address Range: “IB24560 - %IB24575

[E Modbus FCE02 Gty 128 Inputs, Address Range: %0B24560 - %0B245T5

= Modbus FCE04 Oty: 1024 Input Registers, Address Range: %0B28672 - %.0B30T19

= Modbus FCE06,16 Oty: 1024 Registers, Address Range: %IB28672 - %IB30T13

= Modbus FCZ03 Gty: 1024 Registers, Address Range: “%0B245T76 - %0B26623

=] User Variables

To create a new variable, right-click on the desired group and then select Insert Variable.

I arme

System
Modbus FCz05 ¢ MUl EE
Modbus FCzo2 ¢ _reate variable set..

[E Modbus FC204¢  Append variable
Modbus FCz06,1  Insert group
Modbus FC203 ¢ Delete variable/group
= User Variables

Cuk
Copy

Filker settings. ..
Filter
Sork L

Openinstance...
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12. In the Address column, specify the MotionWorks IEC Pro 1.2.3.12 address.

Mame | Type |lzage Descrption | Address | Ik | Fetain | TEB |
System
E Modbus FCE05 Oty: 128 Coils, Address Range: %IB24560 - “IB245T75
Coilt BOOL VAR GLOBAL I 24560 0 r r [T ]

13. Once all changes are complete, build the project by clicking Build | Make.

14. Next, launch the Project Control dialog by clicking the Project Control icon . Todownload the

project, click Download | Download. The following dialog will be invoked:

Resource g |E|@

State:; Fiun

Note: The Error button will be enabled if the project contains any errors. When clicked, it will display a
description of the error.

15. Next, locate State and verify that it is set to Run. Then, select Cold, Warm, or Hot. Descriptions of the
starts are as follows:

e Cold: In this start, all data will be initialized.
e Warm: In this start, only non-retentive data will be initialized.
e Hot: In this start, no data will be initialized.

16. When finished, click File | Save.
Viewing Data

Users must be in debug mode in order to view data. For more information, refer to the instructions below.

. . .-
1. First, click the Debug On/Off icon .

2. Then, return to the Global_Variables window.
Note: Data should now be visible.
Editing Read/Write Data

1. First, right-click on the variable that will be edited. Then, select Debug Dialog.
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2. In Value, select or type the new value. Then, click Overwrite.

Debug: Resource E

ForcedOvenwrite Breakpoint

| ID 28672 | |

W aluedizplay

" Standard

" Decimal

| f* Hexadecimal
" Binany

Farce Rezet farce | Owennrite

REAL walues
Wfidth: Precizion:
15 7

[ IEEE faormat

Cloze | Info | Help

Hardware Configuration for MPxxxx (218IF Module) - Ladders

After the 218IF module has been configured, two ladders need to be created to handle communications. See
Also: Hardware Configuration.

Important: The ladders are absolutely necessary: otherwise, the driver will not be able to connect to the 218IF
module or exchange data.

Adding Ladders
To add a new ladder drawing, select Low Scan Programs in the Controller project. Then, select File| New
Drawing from the main menu.
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I, File Manager

21

File Edit “iew Tool Help

J|><.|EE

A==

{:l  Reqister Folder
D Database

l:| Definition Folder
EI{:I Programs

--{_7] Function Programs
#-{_1] High Scan Programs
{:l Initialization Programs
{:l Interrupt drawings
Ela Lowe Scan Programs

[+-{_] Table Data Falder

<

= gej (roat) File Mame | O | Comment | steps | sFC | #c
-] GROUPSZ0 N ao. .
(] GROUP340 Lot 03,
=0 GRP2300
=il MP2300

Note: The image below shows how the Input DWG Name dialog is displayed.

Input DG Name x|

[z Mame I

G Type DG -

| ] I Cancel |

Drawing L in Low Scan Programs

File Hame : Low Scan Programs

File Type : Folder

The first ladder is Drawing L in the Low Scan Programs. It calls the ladder that initializes the Message Receive

function for the connection and also initializes and increments a scan counter.
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Call the ladder to initialize the meszage recive for connection 1/

ululula]

HL-1 Hame LOA1

This run adds 1 to MWDOO00 every scan, wgen it reaches 32767 it will rall owver to -327568 and continue counting.

oo
ML-1 Sourced Global
_Counter
hlAI0a00
3592
SourceB 000041
ooaa
1
Lest  &lobal
_Counter
T WAI0000
2593
' 3
{ END 1
aanz
ML-1
Ladder LO1

The next ladder program is Ladder LO1, which initializes the Message Receive parameters and manages the proc-

€ss.

Note: The ladder program image has been separated in order to simplify viewing and printing.
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23

Syetem bit i on fof fiest low scan
= -
0000
WL SE000003==trua

The legle in the for loop cleas all of the Local Registes used in thel dravwing
0001
HL-Z

Init
00000
MWax 00031
oooz1
Step  DOOOD1
ooooq
This prooe
Eing resu
It iz autp
utto tha
higher ola
Booz Saurce 00000
HL-Z
Qaaooa
Dest  MWMSORCY
_Faramin
Ot
_Prooessin
gResultfi]
CWD0000
003 3 END_FOR
0003
HL-Z
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[Thia_nodt faws rungs suf iha valuses for the Massage Recelve fundion paramaetats.

Source 00001
o000

[rest  MSGRCW

ienNumber
00002

Source DOO0E
o003
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Load and Save the Configuration
After the ladders have been edited, verify and load them to the Controller. Then, cycle the power on the controller
toinitialize the Ethernet module.

Note: The Yaskawa MP Series Ethernet device may release the communications socket connection by default after
a 2 minute interval from when the last communications occurred between the device and the server.

In order to maintain a responsive connection to the Yaskawa MP Series Ethernet module, it is recommended that
the Set point value of the On Delay Timer at rung 12 of ladder LO1 should be set greater than the slowest
group update rate occurring in the client application by ten or more seconds.

For example, if the client has a group update rate of 120 seconds (120000ms), the On Delay Timer set point
should be changed to at least 130 seconds (130000ms).
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Optimizing Yaskawa MP Series Ethernet Communications

The Yaskawa MP Series Ethernet Driver has been designed to provide the best performance with the least amount

of impact on the system's overall performance. While the Yaskawa MP Series Ethernet Driver is fast, there are a

couple of guidelines that can be used in order to control and optimize the application and gain maximum per-

formance.

Our server refers to communications protocols like Yaskawa MP Series Ethernet as a channel. Each channel
defined in the application represents a separate path of execution in the server. Once a channel has been

defined, a series of devices must then be defined under that channel. Each of these devices represents a single

Yaskawa Memobus Plus controller from which data will be collected. While this approach to defining the appli-
cation will provide a high level of performance, it won't take full advantage of the Yaskawa MP Series Ethernet

Driver or the network. An example of how the application may appear when configured using a single channel is

shown below.

File Edit Wiew Users Tools He
D @il oo
El--*é-7 Y askawa

Each device appears under a single Yaskawa
MP Series Ethernet channel. In this con-
figuration, the driver must move from one
device to the next as quickly as possible in
order to gather information at an effective
rate. As more devices are added or more infor-
mation is requested from a single device, the
overall update rate begins to suffer.

If the Yaskawa MP Series Ethernet Driver could only define one single channel, then the example shown above
would be the only option available; however, the Yaskawa MP Series Ethernet Driver can define up to 16 chan-
nels. Using multiple channels distributes the data collection workload by simultaneously issuing multiple
requests to the network. An example of how the same application may appear when configured using multiple
channels to improve performance is shown below.

File Edit Wiew Users Tools He

DEH@Mbas

l_:_l--é-7 Y azkawa_1

Block Size, which is available on each defined device, can also affect the Aromat Matsushita/NAIS Ethernet driv-
er's performance. Block Size refers to the number of bytes that may be requested from a device at one time. To

Each device has now been defined under its
own channel. In this new configuration, a sin-
gle path of execution is dedicated to the task
of gathering data from each device. If the
application has 16 or fewer devices, it can be
optimized exactly how it is shown here.

The performance will improve even if the
application has more than 16 devices. While
16 or fewer devices may be ideal, the appli-
cation will still benefit from additional chan-
nels. Although spreading the device load
across all channels will cause the server to
move from device to device again, it can now
do so with far less devices to process on a sin-
gle channel.

refine the performance of this driver, configure Block Size to 1 to 120 registers and 8 to 800 bits.
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Data Types Description

Data Type

Description

Boolean

Single bit

Word

Unsigned 16 bit value

bit 0 is the low bit
bit 15 is the high bit

Short

Signed 16 bit value

bit 0 is the low bit
bit 14 is the high bit
bit 15 is the sign bit

DWord

Unsigned 32 bit value

bit 0 is the low bit
bit 31 is the high bit

Long

Signed 32 bit value

bit 0 is the low bit
bit 30 is the high bit
bit 31 is the sign bit

BCD

Two byte packed BCD

Value range is 0-9999. Behavior is undefined for values beyond this
range.

LBCD

Four byte packed BCD

Value range is 0-99999999. Behavior is undefined for values beyond
this range.

Float

32 bit floating point value

The driver interprets two consecutive registers as a floating point
value by making the second register the high word and the first reg-
ister the low word.

When accessing data from a thermocouple or resistance sensor input
module, the driver will use a single 16-bit register as a floating point
value.

Float Example

If register 40001 is specified as a float, bit 0 of register 40001 would
be bit 0 of the 32 bit word, and bit 15 of register 40002 would be bit
31 of the 32 bit word.

Double

64 bit floating point value

String

Null terminated ASCII string Support, includes HiLo
and LoHi byte order selection and even string lengths from 2 to 240
bytes.
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Address Descriptions for MPxxxx (218IF Module) Devices
The default data types for statically defined tags are shown in bold.
Memory Type Range Data Type Access
Input Bits IB0000.b-IBFFFE.b Boolean Read Only
(b is bit number 0x0-0xF)
Output Bits MB00000.b-MB65534.b Boolean Read/Write
(b is bit number 0x0-0xF)
Input Registers IW0000-IWFFFE Short, Word, BCD Read Only
IW0000-IWFFFD Long, DWord, LBCD,
IW0000.b-IWFFFE.b Float
Boolean
(b is bit number 0x0-0xF)
ILOO0O-ILFFFD
IFO000-IFFFFD Long, DWord, LBCD
Float
Output Registers MWO00000-MW65534 Short, Word, BCD Read/Write
MWO00000-MW65533 Long, DWord, LBCD,
MWO00000.b-MW65534.b Float
Boolean
(b is bit number 0x0-0xF)
ML0O0000-ML65533
MF00000-MF65533 Long, DWord, LBCD
Float
Output Registers as strings with HiLo byte | MSHO00000.bbb-MSH65534.ddd String Read/Write
order
(ddd is string length 2-240, even dec-
imal)
Output Registers as strings with LoHi byte [ MSLO0000.bbb-MSL65534.bbb String Read/Write
order
(ddd is string length 2-240, even dec-
imal)
Arrays

Arrays are supported for register addresses (IW, IL, IF, MW, ML, and MF). The syntax for declaring an array is
MMxxxxx[cols] and MMxxxxx[rows][cols], where "MM" is the memory type mnemonic and "xxxxx" is the base
address of the array data.

The last register of the array cannot exceed the end of the address range. The formula for the final address in an
array is base address + (rows * columns * x) - x.

Note 1: "x" is the total number of bytes in the data type. Word equals 2, DWord equals 4, and Double equals 8.
Users should note the following:

e The last register of a Word, Short, and BCD array cannot exceed 65534.
e Float, DWord, Long, and Long BCD arrays cannot exceed 65533.

e Arrays do not allow the total number of registers being requested to exceed the register block size that
was specified for the device.

Note 2: Arrays are not supported for Boolean types (Ibxxxx.b, MBxxxxx.b, IWxxxx.b, and MWxxxxx.b).

String Support

This driver supports reading and writing output register memory as an ASCII string. When using output reg-
isters for string data, each register will contain two bytes of ASCII data. The order of the ASCII data within a given
register can be selected when the string is defined. The length of the string can be from 2 to 240 bytes and is
entered in place of a bit number. The length must be entered as an even decimal number.

Examples
1. To address a string starting at MW40200 with a length of 100 bytes and Hi-Lo byte order, enter:
MSH40200.100
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2.To address a string starting at MW40500 with a length of 78 bytes and Lo-Hi byte order, enter:
MSL40500.78

Note 1: Input addresses (IB, IW, IL, IF) are in hex, while output addresses (MB, MW, ML, MF) are in decimal. Bit
numbers, "b" are always in hex. Array "rows" and "cols" are always in decimal.

Note 2: All output addresses map to the same memory area. For example, MBO0O0OO1.F is the same as
MWO00001.F. MLO0001 and MFO0001 both map to the same memory as MW00001 and MW00002. The same is
true for input addresses.

Note 3: Writes to MBO0O000-MB04095 are faster than writes to MB04096-MB65534 because they can take advan-
tage of direct bit access Memobus commands. Writes to the higher bits requires the driver to perform a read mod-
ify write operation, taking approximately twice as long.

Important: The actual range of valid addresses is hardware specific and may be smaller than the range allowed
by this driver.

Address Descriptions for MPxxxxiec Devices

The default data types are shown in bold.

Memory Type Range Data Type Access

Input Bits %IX24560.b-%IX24575.b Boolean Read/Write
(b is bit number 0-7)

Output Bits %QX24560.b-%QX24575.b Boolean Read Only
(b is bit number 0-7)

Input Registers %IW28672-%IW30718 Short, Word, BCD Read/Write
%IW28672.b-%IW30718.b Boolean

(b is bit number 0-15)

%ID28672-%ID30716 Long, DWord, Float, LBCD
%IL28672-%IL30712 Double
Output Registers %QW24576-%QW26622 Short, Word, BCD Read Only

%QW28672-%QW30718

%QW24576.b-%QW26622.b Boolean
%QW28672.b-%QW30718.b
(b is bit number 0-15)

%QD24576-%QD26620 Long, DWord, Float, LBCD
%QD28672-%QD30716

%QL24576-%QL26616 Double
%QL28672-%QL30712

Note: Strings are not supported.

See Also: Memory Mapping for MPxxxxiec Devices

Arrays

Arrays are supported for register addresses IW, IL, ID, QW, QL, QD. The syntax for declaring an array is
%MMxxxxx[cols ] and %MMxxxxx[rows][cols], where "MM" is the memory type mnemonic and "xxxxx" is the base
address of the array data. When creating an array, the total number of registers requested by an array cannot
exceed the register block size that was specified for this device.

The last register of the array cannot exceed the end of the address range. The final address in an array may be
calculated through the following: base address + (rows * columns * x) - x.

Note: "x" is the total number of bytes in the data type. Word equals 2, DWord equals 4, and Double equals 8.
Input Register Arrays IW, IL, and ID Examples

1. Word Address %IW30712 [2][2] would be %IW30712 + ([2]*[2] * 2) - 2 = %IW30718.
2. DWord Address %ID30704 [2][2] would be %ID30704 + ([2]*[2]* 4) - 4 = %ID30716.
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3. Double Address %IL30688 [2][2] would be %IL30688 + ([2]*[2] * 8) - 8 = %IL30712.

Output Register Arrays QW, QL, and QD Examples

1. Word Address %QW26616 [2][2] would be %QW26616 + ([2]*[2] * 2) - 2 = %QW26622.
2. DWord Address %QD26608 [2][2] would be %QD26608 + ([2]*[2]* 4) - 4 = %QD26620.
3. Double Address %QL26592 [2][2] would be %QL26592 + ([2]*[2] * 8) — 8 = %QL26616.

Note: Arrays are not supported for Boolean types (%IXxxxx.b, %QXxxxxx.b, %IWxxxx.b, YoQWxxxxx.b).

Location and Size Prefixes

The following iec memory types' ranges utilize both location and size prefixes. Description of the location prefixes
are as follows:

e I:Thephysical input.
e Q: The physical output.

Description of the size prefixes are as follows:

e X: Single bit.

W: Word (16 bits).

D: Double Word (32 bits).
e L:Long Word (64 bits).
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Error Descriptions

The following error/warning messages may be generated. Click on the link for a description of the message.

Address Validation

Address '<address>' is out of range for the specified device or register
Array size is out of range for address '<address>'

Array support is not available for the specified address: '<address>'
Data Type '<type>' is not valid for device address '<address>'

Device address '<address>' contains a syntax error

Device address '<address>' is not supported by model '<model name>'
Device address '<address>' is Read Only

Missing address

Device Status Messages
Device '<device name>' is not responding
Unable to write to '<address>' on device '<device name>'

Device Specific Messages

Device '<device name>' block request [ <start address> to <end address>] responded with excep-
tion '<exception response>'

Failure to start Winsock communications

Illegal data address for tag '<tag address>' on device '<device name>'

Illegal data address in block [ <start address> to <end address>] on device '<device name>'
Illegal data value for tag '<tag address>' on device '<device hame>'

Illegal data value in block [ <start address> to <end address>] on device '<device name>'
Illegal function code '<function code (hex)>' in block [ <start address> to <end address>] on
device '<device name>'

Illegal function code '<hex function code>' for tag '<tag address>' on device '<device name>'
Slave device '<device name>' detected a memory parity error

Slave device '<device name>' has failed

Slave device '<device name>' is busy

Tag '<tag address>' on device '<device name>' responded with exception '<exception code>'
Unable to bind to adapter: '<adapter>'. Connect failed

Unable to create a socket connection for Device '<device>'

Unexpected response frame received for block [ <start address> to <end address>] on device
'<device name>'

Unexpected response frame received for tag '<tag address>' on device '<device name>'
Winsock initialization failed (OS Error = <error code>)

Winsock shut down failed (OS Error = <error code>)

Winsock V1.1 or higher must be installed to use the Yaskawa MP Series Ethernet device driver

Address Validation

The following error/warning messages may be generated. Click on the link for a description of the message.

Address Validation

Address '<address>' is out of range for the specified device or register
Array size is out of range for address '<address>'

Array support is not available for the specified address: '<address>'
Data Type '<type>' is not valid for device address '<address>'

Device address '<address>' contains a syntax error

Device address '<address>' is not supported by model '<model name>'
Device address '<address>' is Read Only

Missing address

Address '<address>' is out of range for the specified device or register

Error Type:
Warning

Possible Cause:
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A tag address that has been specified statically references a location that is beyond the range of supported loca-
tions for the device.

Solution:
Verify that the address is correct; if it is not, re-enter it in the client application.

Array size is out of range for address '<address>'

Error Type:
Warning

Possible Cause:

A tag address that has been specified statically is requesting an array size that is too large for the address type or
block size of the driver.

Solution:
Re-enter the address in the client application to specify a smaller value for the array or a different starting point.

Array support is not available for the specified address: '<address>'

Error Type:
Warning

Possible Cause:

A tag address that has been specified statically contains an array reference for an address type that doesn't sup-
port arrays.

Solution:
Re-enter the address in the client application to remove the array reference or correct the address type.

Data Type '<type>'is not valid for device address '<address>'

Error Type:
Warning

Possible Cause:
A tag address that has been specified statically has been assigned an invalid data type.

Solution:
Modify the requested data type in the client application.

Device address '<address>' contains a syntax error

Error Type:
Warning

Possible Cause:
An invalid tag address has been specified in a dynamic request.

Solution:
Re-enter the address in the client application.

Device address '<address>' is not supported by model '<model name>'

Error Type:
Warning

Possible Cause:

A tag address that has been specified statically references a location that is valid for the communications protocol
but not supported by the target device.

Solution:

Verify that the address is correct and if not re-enter it in the client application. Also verify that the selected model
name for the device is correct.
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Device address '<address>' is Read Only

Error Type:
Warning

Possible Cause:
A tag address that has been specified statically has a requested access mode that is not compatible with what the
device supports for that address.

Solution:
Change the access mode in the client application.

Missing address

Error Type:
Warning

Possible Cause:
A tag address that has been specified statically has no length.

Solution:
Re-enter the address in the client application.

Device Status Messages

The following error/warning messages may be generated. Click on the link for a description of the message.

Device Status Messages
Device '<device name>' is not responding
Unable to write to '<address>' on device '<device hame>

Device '<device name>' is not responding

Error Type:
Serious

Possible Cause:

1. The connection between the device and the host PC is broken.

2. The communication parameters for the connection are incorrect.

3. The named device may have been assigned an incorrect Network ID.

4. The response from the device took longer to receive than the amount of time specified in the "Request Timeout"
device setting.

Solution:

1. Verify the cabling between the PC and the device.

2. Verify that the specified communication parameters match those of the device.

3. Verify that the Network ID given to the named device matches that of the actual device.
4. Increase the Request Timeout setting so that the entire response can be handled.

Unable to write to '<address>' on device '<device nhame>'

Error Type:
Serious

Possible Cause:

1. The named device may not be connected to the network.

2. The named device may have been assigned an incorrect Network ID.
3. The named device is not responding to write requests.

4. The address does not exist in the PLC.

Solution:

1. Check the PLC network connections.
2. Verify that the Network ID given to the named device matches that of the actual device.

Device Specific Messages

The following error/warning messages may be generated. Click on the link for a description of the message.
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Device Specific Messages

Device '<device name>' block request [ <start address> to <end address>] responded with excep-
tion '<exception response>'

Failure to start Winsock communications

Illegal data address for tag '<tag address>' on device '<device name>'

Illegal data address in block [<start address> to <end address>] on device '<device name>'
Illegal data value for tag '<tag address>' on device '<device name>'

Illegal data value in block [ <start address> to <end address>] on device '<device name>'
Illegal function code '<function code (hex)>' in block [ <start address> to <end address>] on
device '<device name>'

Illegal function code '<hex function code>' for tag '<tag address>' on device '<device name>'
Slave device '<device name>' detected a memory parity error

Slave device '<device name>' has failed

Slave device '<device name>' is busy

Tag '<tag address>' on device '<device name>' responded with exception '<exception code>'
Unable to bind to adapter: '<adapter>'. Connect failed

Unable to create a socket connection for Device '<device>'

Unexpected response frame received for block [ <start address> to <end address>] on device
'<device name>'

Unexpected response frame received for tag '<tag address>' on device '<device name>'
Winsock initialization failed (OS Error = <error code>)

Winsock shut down failed (OS Error = <error code>)

Winsock V1.1 or higher must be installed to use the Yaskawa MP Series Ethernet device driver

Device '<device name>' block request [<start address> to <end address>]
responded with exception '<exception response>'

Error Type:
Warning

Possible Cause:
The device returned a Modbus exception code.

Solution:
Determine the meaning of the exception code, and then fix accordingly.

Failure to start Winsock communications

Error Type:
Fatal

Possible Cause:
Could not negotiate with the operating systems Winsock 1.1 functionality.

Solution:
Verify that the winsock.dll is properly installed on the system.

Illegal data address for tag '<tag address>' on device '<device name>'

Error Type:
Warning

Possible Cause:

The data address received in this query is not allowed for the server or slave because the reference number and
transfer length combination is invalid.

Solution:
Ensure that the range of memory exists in the PLC.

Note:

For a controller with 100 registers, a request with offset 96 and length 4 would succeed. A request with an offset

96 and length 5, however, will generate exception 02.
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Illegal data address in block [<start address> to <end address>] on device
'<device name>'

Error Type:
Warning

Possible Cause:
The data address received in this query is not allowed for the server or slave because the reference number and
transfer length combination is invalid.

Solution:
Ensure that the range of memory exists in the PLC.

Note:
For a controller with 100 registers, a request with offset 96 and length 4 would succeed. A request with an offset
96 and length 5, however, will generate exception 02.

Illeg_jal data value for tag '<tag address>' on device '<device name>'

Error Type:
Warning

Possible Cause:
A value contained in the query data field is not an allowed value for server or slave. This indicates an error in the
structure of the remainder of a complex request, such as that the implied length is incorrect.

Solution:
Correct the error in the structure , and then retry the complex request.

Note:

This error message does not mean that a data item submitted for storage in a register has a value outside the
expectation of the application program. The Modbus TCP Protocol is not aware of the significance of any particular
value of any particular register.

Illegal data value in block [<start address> to <end address>] on device
'<device nhame>'

Error Type:
Warning

Possible Cause:
A value contained in the query data field is not an allowed value for server or slave. This indicates an error in the
structure of the remainder of a complex request, such as that the implied length is incorrect.

Solution:
Correct the error in the structure , and then retry the complex request.

Note:

This error message does not mean that a data item submitted for storage in a register has a value outside the
expectation of the application program. The Modbus TCP Protocol is not aware of the significance of any particular
value of any particular register.

Illegal function code '<function code (hex)>' in block [<start address> to
<end address>] on device '<device hame>'

Error Type:
Fatal

Possible Cause:

The function code received in the query is not allowed for the server or slave. This may be because the function
code is only applicable to newer devices, and was not implemented in the unit selected. It may also indicate that
the server or slave is in the wrong state to process this type of request (such as if it is not configured but is being
asked to return register values).
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Solution:
Correct the function code, and then retry the query.

Illegal function code '<hex function code>"' for tag '<tag address>' on device
'<device name>'

Error Type:
Fatal

Possible Cause:

The function code received in the query is not allowed for the server or slave. This may be because the function
code is only applicable to newer devices, and was not implemented in the unit selected. It may also indicate that
the server or slave is in the wrong state to process this type of request (such as if it is not configured but is being
asked to return register values).

Solution:
Correct the function code, and then retry the query.

Slave device '<device nhame>' detected a memory parity error

Error Type:
Warning

Possible Cause:
The slave attempted to read extended memory, and detected a parity error.

Solution:
The master can retry the request, but service may be required on the slave device.

Slave device '<device name>"' has failed

Error Type:
Fatal

Possible Cause:
An unrecoverable error occurred while the server or slave was attempting to perform the requested action.

Solution:
Locate the cause of the error, and then re-attempt the action.

Slave device '<device name>' is busy

Error Type:
Warning

Possible Cause:
The slave is processing a long duration program command.

Solution:
The master should retransmit the message later when the slave is free.

Tag '<tag address>' on device '<device name>' responded with exception
'<exception code>'

Error Type:
Warning

Possible Cause:
The device returned a Modbus exception code.

Solution:
Determine the meaning of the exception code, and then fix accordingly.
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Unable to bind to adapter: '<adapter>'. Connect failed

Error Type:
Fatal

Possible Cause:
The device could not bind local IP address of specified adapter.

Solution:

1. Verify that the winsock.dll is properly installed on the system.
2. Verify that TCP/IP and Ethernet adapter is properly configured on the system.

Unable to create a socket connection for Device '<device>'

Error Type:
Fatal

Possible Cause:
The device could not create a socket for TCP/IP Ethernet communication.

Solution:
Verify that the winsock.dll is properly installed on the system.

Unexpected response frame received for block [<start address> to <end
address>] on device '<device name>'

Error Type:
Serious

Possible Cause:

1. The datais corrupted.
2. An unexpected frame was received.

Solution:
Re-attempt the query.

Unexpected response frame received for tag '<tag address>' on device
'<device name>'

Error Type:
Serious

Possible Cause:

1. The data is corrupted.
2. An unexpected frame was received.

Solution:
Re-attempt the query.

Winsock initialization failed (OS Error = <error code>)

Error Type:
Fatal

Possible Cause:
Could not negotiate with the operating systems winsock 1.1 functionality.

Solution:
Verify that the winsock.dll is properly installed on the system.

Winsock shut down failed (OS Error = <error code>)

Error Type:
Serious

www. kepware.com



Yaskawa MP Series Ethernet Driver Help

4

Possible Cause:
The device could not negotiate with the operating systems winsock 1.1 functionality.

Solution:
Verify that the winsock.dll is properly installed on the system.

Winsock V1.1 or higher must be installed to use the Yaskawa MP Series Eth-
ernet device driver

Error Type:
Fatal

Possible Cause:
The device could not negotiate with the operating systems winsock 1.1 functionality.

Solution:
Verify that the winsock.dll is properly installed on the system.
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