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1. Application Overview:

This document is intended to guide a user through the steps of configuring a RedLion HMI as a MODBUS master
communicating with the MPiec controller as a slave. This application note was created with a G310 series HMI
with Crimson 2.0 software. The MPiec controller has firmware version 1.0.0.1 and MotionWorks IEC Express
software version 1.0.0.1.
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Figure1: Overview of test set up
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Products Used:

Controller Yaskawa MPiec controller
Hardware Sigma series servopack and motor, RedLion G310 HMI, Ethernet switch
Software MotionWorksl|EC, Crimson 2.0

2, Configuration Procedure

I. Setthe IP addresses of the devices (HMI, controller, PC with programs).  In the test set up, the IP
addresses were: Controller: 192.168.1.1, HMI: 192.168.1.2, PC: 192.168.1.3

The default IP address on the MPiec controller is 192.168.1.1 unless changed by a user.

ul

ml SW
E-INIT ml 2
E-TEST _Z[I 55

Figure 2: Set IP address of controller

II. To set the IP address of the RedLion G310: On the opening page of Crimson 2.0, double click on the

communications tab.
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@ Communications

Configure the protocols to be used on the
unit’s serial and Ethernet ports, and
specify the target devices ko be
addressed. Create and manage mapping
blocks to move data between devices,

Fugure3: To set the HMI IP address

Double click on Ethernet and set the IP address of the HMI as shown in Figure 4.
Fil= Edit Wiew Link Help

= = A e R

Communications

= &3 —Port Settings
=) Programming Port

=l R5-232 Commns Port Part Mode: IManuaI Canfiguration ;I
=) RS5-485 Comms Part
5 1P Address: | 19z . 18 . 1 .z
=% Protocol 1 - Modbus TCPJIP Master Metwork Mask: I s == P 5
Gateway: I a . a . a . a
B Protocal 4 IP Routing: Im
= % Services
+oEE Mail Manager S —

E] OPC Serwver
@ FTP Setver
@ Time Manager [+ Enable High Speed
-Bp Sync Manager

[+ Enable Full Duple:x

—Maxirmurn Segrent Size

For Send: I 1280
For Receive: I 1280

—Remote Update

IP Download: IDisabIed ‘I

Part Hummber: a9

Figure 4: HMI IP address
Click on Protocol 1.  Edit the driver selection to select MODBUS as manufacturer and TCP/IP master

as driver.  No special Yaskawa driver is necessary.
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This will create the slave configuration under protocol 1.

Figure 5: Communication Protocol

created, the IP address of the slave in this communication process can be specified.

When double clicking on the slave device

(Figure 6).

Communications

=B 63

=] Programiming Port
=) RS-232 Camms Part
-l RS-485 Comms Park
E|=!= Ethernet

- Protocel 2
% Protocol 3
LW Protocol 4
E% Services

- EA Mail Manager
= m OPC Server
= @ FTP Server

= 'Er Protocol 1 - Modbus TCP/IP Master

I Extended | General

—Device Setbings

¥ Enable Device [~ Favour UI Writes

r~Device Identification

1P Address: |192 JeE L1 L

TCP Port; 502

Liniik: Murnbee : I 1

i Protocol Options

Ping Holding Register:

—

- @ Tims Manager Link Type: IUse Dedicated Socket j
--EF Sync Manager
ICMP Ping: IDisahIad 4 I

Connection Timeout:

I 5000 ms

Connection Backaff:

I 200 ms
I 2500 ms

Transaction Timeout:

Delete This Device |

Add Gakeway Block,

Figure 6: IP address of slave specified

[ll.  Using an HMI (Master) to communicate to the controller using Modbus TCP
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Figure 7 shows the Modbus memory map, and how it relates to the Global Variables in MotionWorks IEC.
Note that function codes 01 and 03 return data that was sent to the controller from the master and do not
reflect data from the Global Variables in the application program.

The Modbus data memory is copied to the Global Variables at the task update rate.

Modbus coil 0 equates to the Global Variable at %1X24560. 128 coils are available.

Modbus register 40000 equates to the Global Variable at %IW28672. 1024 registers are available.
Modbus input 10000 equates to the Global Variable at %QX24560. 128 inputs are available.

Modbus register 30000 equates to the Global Variable at %QW28672. 1024 registers are available.

MPiec Series Controller
Modbus Master MMbﬁ‘eﬂﬁmow Global Variables
FE sagiataz 30041 5 BRI 450 & ]
Fo 05 i
Fo 01 e il
FC 06
FC 16
FC 03
Task
Lzedais
interead
Bolding Bagisters FC 03 Helding Reglatesa %) (1024 WORDS)
TURgHIEEZl ) MgHEGEzD . |
P T T e “CNGESEESS ] AGEEEEE ]
======z==zz==z=z: TR R S S ss=serE |
Ipputs FC 02 138 Bia ‘ I"f‘:‘
=SES =EZS EE i
T ST U EREN
__..-Beglater 20001
Input Aagistars FC 04 Input Registars
T Hagiataz Si034

Figure 7a: MODBUS mapping

As shown in Figure 7a below, the input and output memory is in a different location even though they

have the same numerical addressing.
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IV. Launch the Hardware Configuration in MotionWorks IEC. Connect to the controller through the hardware

configuration. Select the MODBUS TCP option and enable the controller as a MODBUS slave. Save this

configuration and reboot the controller. These steps will activate the MODBUS communication driver on

the MPiec controller.
X MyMachine

----- &' Mechatrolink-11l
----- 2 TCP/IP Setiings
[-a~ EtherNet/IP
I-7% Modbus/TCP

wnre e

I Enable Controller as a Modbus Slave I

Output state when PLC stops: [ Specify Activity Timeout |
@ Retain last state 50
() Set all outputs off

[T Add Holding Registers Outputs
Retain Modbus Inputs

140 Task Assignment | Task -

Corfigure Controller a= Modbus Master

Modbus/TCP Devices
IP Address

MName Task Update Interval (ms) Unit Status Variable

Figure 7b: Enabling the MPiec controller as a MODBUS TCP slave (server)
V.  The global variables worksheet in MotionWorks IEC will now have MODBUS TCP groups which will

have to be populated by the user.

These memory areas are generic: no variables are automatically

created, the user can decide on the arrangement and type of data to populate within the communications

memory region

= Modbus FC#05 Oty: 128 Coils, Address Range: %1824560 - 1824575

= Modbus FC#06,16 Qty: 1024 Registers, Address Range: %IB28672 - %IB30719

= Modbus FC#02 Oty: 128 Inputs, Address Range: 320824560 - %:0B24575

= Modbus FCEM4 Qty: 1024 Input Registers, Address Range: %0B28672 - %2QB30719

Figure 8: Variable groups created in template

A word coming from the HMI will be mapped from register 40001 in the RedLion to %IB28672. The

user should verify the data type used for data transfer.

Bits written from the HMI to the controller are

mapped from 00001 to %I1X24560.0. Outputs from the controller are mapped from %QB28672
->300001 and %QX24560.0 -> 10001
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3. HMI variables

Create output bits/words on the HMI.

o0k wd -~

Servo Enable (bit)
Forward direction
Reverse direction
Jog Speed

Jog acceleration
Jog deceleration

Create input bits/words on the HMI.

a bk wd -~

ServoStatus
InVelocity
Actual Position
Actual Velocity
Actual Torque

The variable tags have been defined in the data tags tab in the RedLion project.

When creating a new tag, the user can specify the data type of the tag.

|
Daka Tags

SEEIR T 505

ServoEnable
JogSpesd
Joghccel
JogDecel
Fi'Dr

REY
AxisPosition
Servastatus
Invelocity
Aisvelocity
AxisTorque

Figure 9: Data tags

The user can also map the tag
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and specify what register location that tag should be associated with. For example, the tag
‘ServoEnable’ is mapped to a location in PLC1, which is the slave IEC controller. On clicking the edit
button, the register and data type can be seen as shown in Figure 10. It can be seen that a bit was
chosen as the data type. The register to which that tag is mapped is 00001 and it is a coil. This bit will
be mapped to the first bit mapped under Function Code (FC) 5. The access to this tag is set as ‘Write
Only’ as this variable is used for writing to the controller. FWD and REV are similar bit tags. The ‘Jog
speed’ tag mapping is shown in Figure 11. A ‘word swap’ transformation is carried out for words. The
register used for the word is 40001. Figure 12 illustrates the mapping of a tag that is a read access
variable that reads the servo status from the controller to display at the HMI panel. Figure 13 illustrates

a controller output real variable displayed at the HMI.

Data Tags .
% ServoEnable
: JogSpeed
Jogaccel
JogDecel
FwihD
REY
AxisPasition
SerwvoStatus
Invelocity
Axisielocity
AxisTorque

“ariable Data

Mapping: ~ PLC1 | |000001 Edit. .. |
Eit Mumber: IDDDDDI 'l

Access: [werite Snly =l

Storage: INonfRetentive 'I

Simulation : OFf -

|Alarms |COI0rs |Format| Data

LERRERREER]

Select Address for Modbus TCP/IP Master |

—Daka Ikem i Elernent

<Mone= Mo Selection - ] Edit |
4 Holding Registers

] Analog Imputs

1 Digital Inputs
L4 Holding Registers {32-bik) J—

Tvpe: Bit
Pelimirurn: 000001
Plairnurm : 0E5535

Radix: Decimal

—Diata Type

_ﬂ

[=]:4 I Cancel Help

Close |

Figure 10: Mapping bit (FC: 5)
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ServoEnable
Jogspeed
Joghccel
JngDecs!
FwhD

REY
AxisPosition
ServoStatus
Invelocity
Axisvelocity
AxisTorgque

Variable Data

Mapping: - PLC1 | 400001 . REAL
Access! Iwrlte only 'I
Storage: INonfRetentive - I

Simulation: I a

Edit... I

n 2 |A\arm1 |COIors |F0rmat| Data

Transforms
’7 Transfarm: ISwap “Words 'I

L

Edit, ., I

Select Address For Modbus TCP/IP Master
—Data Item —Element
<hone> Mo Selection = + I 11 REAL
3 Analog Inpuks
il Digital Cails
1 Digital Inputs
L4 Holding Registers (32-bit) — Details
Type: word
Fimirnun 400001, REAL
= Maximum; 465535, REAL
Radix: Diecimal
—Data Type
Whord as Word -
'ord &5 Lo
ok | canca | Help

|

Close I

[rata Tags

Tags
ServoEnable
JogSpeed
Jogaccel
JogDecel
FWD

REV
AxisPosition
ServoSkatus
InYelacity
AxisWelacity
AxisTarque

Figure 11: Mapping word (FC: 16)

Wariable Data

Mapping:

- FLCL | | 100001
Eit Mumber: IIDDDDI 'l

Access:

olors | Format | Data

IRead by

Select Address for Modbus TCP/IP Master x|

—Data Ikem —Element
=Mone> Mo Selection - 1
Halding Registers
3 Analog Inputs
0 Digital Coils
L4 Holding Registers {32-bit) ~ Diekails Edit..,
Type: Bit
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— Masirnurn: 165535
Radix: Decimal
—Data Type
-
-
,TI Cancel Help

Figure 12: Bit Mapping (FC: 2)
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Figure 13: Word mapping (FC: 4)
The user interface on the HMI screen is as shown in Figure 14.

INPUT CONTROLS
ServoEnable: JogSpeed: IIZE
FLD : IEd Joghccel : IIE
REV : SId JogDecel : IIE

OUTPUT MONITORING

ServoStatus:0ff AxisPosition:

InVelocity:Off AxisVelocity:

AxisTorque:

Figure 14: HMI user interface screen shot
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4, MotionWorks IEC variable declaration

[= Modbus FCH#DS Qty: 128 Coils, Address Range: %1B824560 - %:1B24575

AxisinVelocity BOOL VAR_GLOB... %R QX24560.0
ServoPowerStatus BOOL VAR GLOB... S XZ24560.1
[ Modbus FCHOG,16 Qty: 1024 Registers, Address Range: %1B28672 - %IB30719

ActuaTorgue REAL VAR_GLOB... " QD2BET2
Actualelocity REAL VAR_GLOB... % QD2BETE
ActualPosition REAL VAR_GLOB... % QD28580
[ Modbus FC#02 Qty: 128 Inputs, Address Range: %0B24560 - %.QB24575

GoReverse BOOL VAR_GLOB... %e{24560.0
GoForward BOOL VAR_GLOB... %el{24560.1
EnableServo BOOL VAR_GLOB... “el{24560.2
[ Modbus FC#O4 Qty: 1024 Input Registers, Address Range: %QB25672 - %QB30719

Decel REAL VAR_GLOB... “%ID28672
Accel REAL VAR_GLOB... “%ID2867T6
Speed REAL VAR_GLOB... %ID28680

Figure 14: Variables in the MPiec controller (Slave)

The global variable list with the MODBUS variables being used is shown in detail in Figure 14. The first two
groups corresponding to function codes 05 and 16 are the input variables written from the HMI to the controller.
The groups under function codes 02 and 04 are used to transfer variables from the controller to the HMI. They
are denoted by %QX and %QB. Table 1 shows the variable mapping in this sample project.

Table 1: variable mapping

FC#05: From master to slave (coils)

EnableServo %I1X24560.0 — 00001 ServoEnable
GoForward %I1X24560.1 — 00002 FWD
GoReverse %1X24560.2 — 00003 REV

FC#06: From master to slave (registers)

Speed %ID28672 — 400001 JogSpeed
Accel %ID28676 «—— 400003 JogAccel
Decel %1D28680 — 400005 JogDecel
FC#02: From slave to master (Inputs)

ServoPowerStatus %QX24560.0 —_—> 100001 ServoStatus
AxisInVelocity %QX24560.1 —> 100002 InVelocity
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FC#04: From slave to master (Registers)

ActualPosition %QD28672 —> 300001 AxisPosition
ActualVelocity %QD28676 — > 300003 AxisVelocity
ActualTorque %QD28680 —» 300005 AxisTorque

5. Execution

Communication between the Red Lion HMI and the MPiec controller should commence as soon as the
two projects start running on the two devices.
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