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EtherNet/IP Explicit Messaging Instruction Function Block

1 Introduction

This document describes the design of an EtherNet/IP Explicit Messaging Instruction Function Block, named as ExplicitMSG
in the implementation. ExplicitMSG is implemented as a function block using Structure Text programming language in GX
Works 2.

The key function of ExplicitMSG is to send and receive EtherNet/IP Explicit Messages and Rockwell CSP messages through
an EtherNet/IP scanner module that is based on the Mitsubishi Q12DCCPU-V Module, with the product name of EIP4CCPU.
The EtherNet/IP Scanner firmware is developed in cooperation with Industrial Control Communications, Inc.

2 Explicit Messaging Instruction Function Block
2.1 Description

ExplicitMSG gathers input parameters and send/receive data location and length from a user and determines whether
these input parameters are configured properly. It then packages the information in a “command block” as defined in
the “C CPU EtherNet/IP Scanner Specifications.”

ExplicitMSG then interacts with the EtherNet/IP Scanner Module using interrupt through the backplane. Once the
message transfer is completed, it determines the transfer results and provides the proper status and data (when used
to receive messages from the network) to the designated locations in the PLC.

2.2 ExplicitMSG FB Time Out

A use-defined time out value is used by the MSG Instruction FB to detect the failure of calling the interrupt and also the
execution of interrupt service routine of the EIP4ACCPU. The timer used by the FB is determined by the
ExplicitMSGChannel which defines the interrupt channel that is being used. For example, if Interrupt Channel 1 is
selected for the MSG FB, Timer 1 (i.e. TC1) will be used by the MSG FB. If the timer times out before the interrupt call
responded or before the EIPACCPU completing the sending and receiving the message, then the error flag will be
activated.

It is important to note that the Timer used by the MSG Instruction FB should NOT be used anywhere else in the
program. For example, when Interrupt Channel 1 is used for MSG FB, Timer 1 (TC1) is used by the MSG FB. Thus, TC1
and its associated coil (TS1) and timer register (TN1) should NOT be used anywhere else in the program.

The minimum time out value is 5 seconds and the maximum is 100 seconds. If a user input a value less than 5 seconds
or more than 100 seconds, the time out value will be set at 5 seconds and 100 seconds respectively.

Since the Time Out timer is used in two locations within the FB, one for clearing the Timer value when reset and
another one for the actual timing of the messaging operation, one may get two warning messages when compiling the
project where the MSG Instruction FB is called with the “Duplicated Coil Check” box selected as shown below:

MELSOFT Series GX Works2

Caution

! When executing Rebuild ALL, the device value before the program change wil
be remained in the label made after the device assignment because the
device reassignment is executed to all globalflocal labels,
For safety, please RUN after executing a reset of programmable controller
PLC, dear all the device memory including latched devices, and dear all file
registers,

¥ Execute duplicated coil check, ladder check and consistency {pair)
check after the Rebuild All has completed.

Do you want to execute the Rebuild All?

Mo, | Result Data Name Class Content Error Code
1 ChedkWarning ExplicitM5G Duplicated coil ladder fconsistency check A double-coil error has occurred. C3300
2 Cheddwarning ExplicitMsG Duplicated coil ladder fconsistency check A double-coil error has occurred. 9300

The user should simply ignore the CheckWarning messages or uncheck the “Execute duplicated coil check” box while
compiling the project.
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EtherNet/IP Explicit Messaging Instruction Function Block

2.3 Function Block Variables

The local variables that are used by the FB to interact with a user are described in this section. Three types of local
variables are used:

e Input Variables — The values of these variables need to be properly set or defined by connecting proper logic
or variable inputs to the FB before execution.

e  Output Variables — The values of these variables will be properly set or defined after the execution of the FB is
completed. A user of the FB can chose not to use the results of the output variables.

e Input_Output Variables — The values of these variables need to be properly set or defined. The values will then
be modified by the logic of the FB and provided after the execution of the FB is completed.

The ExplicitMSG Function Block is shown in the figure below:

' ExplicitMSG
— StatMSGRequest MSGActive
— EIPModuleSlotNo ExplicitMSGError
— ExplictMSGChannel ExplictMSGErmrorCode
— MSGCommType

— TargetlPAddress_1st

— TargetlPAddress_2nd

— TargetlPAddress_3rd

— TargetlPAddress_4th

— TargetTagMName

— TargetCSPDeviceFileMNo

— TargetCSPDeviceFileOffset

— TargetDeviceClass

— TargetDevicelnstance

— TargetDeviceAttribute

— DatalocationDevice Type

— DatalLocationDeviceStartingPoint

— NumberOfDataBytes

— TargetDevicePortMNo

— TargetDeviceSlotNo

— TimeQut

— UnconnectedClass3Req

— InCommandLocation=======sssasassamanencanaanan inCommandLocation

Figure 1 ExplicitMSG Function Block

Variable Type | Variable Label Data Type | Description

VAR_INPUT StartMSGRequest Bit When set, start the Explicit Messaging functions

VAR_INPUT EIPModuleSlotNo Word The slot number where the EtherNet/IP scanner is
[Signed] mounted in the rack. The Slot No. has to be

between 2 and 4.

VAR_INPUT ExplicitMSGChannel Word The C CPU interrupt channel that is used by the
[Signed] ExplicitMSG. The valid value is between 0 and 15.
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EtherNet/IP Explicit Messaging Instruction Function Block

Variable Type | Variable Label Data Type | Description
VAR_INPUT MSGCommType Word The Explicit Messaging type for this message
[Unsigned] | transfer. Valid values are:
e OxOE: Get Attribute Single
Read a single attribute value. Must specify the
Class, Instance, and Attribute fields.
e  0x10: Set Attribute Single
Write a single attribute value. Must specify the
Class, Instance, and Attribute fields.
e  0x4C: Data Table Read
Must specify the Tag name. Tag/File offset is
optional and will be ignored if left blank or 0.
e  0x4D: Data Table Write
Must specify the Tag name. Tag/File offset is
optional and will be ignored if left blank or 0.
e 0x68: Typed Read
Must specify the File number and Tag/File
offset. It is highly recommended to specify a
Port value and a Slot value. A Port value of 1
and Slot value of 0 is recommended if these
fields are unknown.
e 0x67: Typed Write
Must specify the File number and Tag/File
offset. It is highly recommended to specify a
Port value and a Slot value. A Port value of 1
and Slot value of 0 is recommended if these
fields are unknown.
VAR_INPUT TargetIPAddress_1st Word First byte of the IP address of the target EtherNet/IP
[Unsigned] | server device
VAR_INPUT TargetIlPAddress_2nd Word Second byte of the IP address of the target
[Unsigned] | EtherNet/IP server device
VAR_INPUT TargetIPAddress_3rd Word Third byte of the IP address of the target
[Unsigned] | EtherNet/IP server device
VAR_INPUT TargetIPAddress_4th Word Fourth byte of the IP address of the target
[Unsigned] | EtherNet/IP server device
VAR_INPUT TargetTagName String(32) | The target tag name on an EIP server device. Use of
the tag name is mutually-exclusive of use of the
class, instance and attribute members.
VAR_INPUT TargetCSPDeviceFileNo Word A PLC5 file number. Valid values are 0 to 255.
[Unsigned]
VAR_INPUT TargetCSPDeviceFileOffset Word An offset for the Tag name or File number. Valid
[Unsigned] | values are any 16-bit value.
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EtherNet/IP Explicit Messaging Instruction Function Block

Variable Type | Variable Label Data Type | Description

VAR_INPUT TargetDeviceClass Word The targeted EIP server device class.
[Unsigned]

VAR_INPUT TargetDevicelnstance Word The targeted EIP server device instance.
[Unsigned]

VAR_INPUT TargetDeviceAttribute Word The targeted EIP server device attribute.
[Unsigned]

VAR_INPUT DatalocationDeviceType String(2) For set/write requests, this field specifies the source
device type in the Q PLC. For get/read requests, this
field is the destination device type in the Q PLC.
Used in conjunction with the
DatalocationDeviceStartingPoint below.

Valid Device Types are: D, W, and ZR
VAR_INPUT DatalocationDeviceStartingPoint | Double For set/write requests, this parameter is the starting
Word device point of the source in the PLC. For get/read
[Unsigned] | requests, this field is the starting device point of the
destination in the PLC. Used in conjunction with the
DatalocationDeviceType above.
VAR_INPUT NumberOfDataBytes Word During “set/write” operations, it indicates the
[Unsigned] | number of bytes to be written to the EIP server
device.
During “get/read” operations, this value indicates
the number of bytes that are received from the EIP
server device and stored in the device type & point
location.
Valid values are 1 to 240 bytes.
VAR_INPUT TargetDevicePortNo Word This field specifies the port to be used by the EIP
[Unsigned] | server adaptor module to route the packet to the
“target” device on its rack. The port values are
specific to the adapter device on a rack-based
chassis. Typically, a port value of 1 will correspond
to the chassis backplane.
Valid values are 0 to 14. A value of 0 must be set if
not used.
VAR_INPUT TargetDeviceSlotNo Word This field should only be used when addressing a
[Unsigned] | modular EIP server device on a rack-based chassis.

The slot value will indicate the location of the target
device in the rack.
A Port value other than 0 must be specified if the
Slot value is used. Otherwise, a Port value of 0 must
be set if the Slot value is not used.
Valid values are 0 to 255.
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EtherNet/IP Explicit Messaging Instruction Function Block

Variable Type

Variable Label

Data Type

Description

VAR_INPUT

TimeOut

Word
[Signed]

This value defines the timeout of the instruction in
Seconds. The user can define how long the FB
should wait for a response from the EIP4CCPU.

The minimum value is 5 seconds and the maximum
is 100 seconds. If a user input a value < 5, this value
will be set to 5. If a user input a value >100 this
value will be set at 100 seconds.

VAR_INPUT

UnconnectedClass3Req

Bit

0: Connected Class 3 Messaging is used

1: Unconnected Class 3 Messaging is used.
Message routing is not supported.

VAR_IN_OUT

inCommandLocation

MSG_SDT

The structured data of the command block that is
used by the ExplicitMSG.

VAR_OUTPUT

MSGActive

Bit

When this bit is on, it indicates the ExpicitMSG FB is
active in sending or receiving messages

VAR_OUTPUT

ExplicitMSGError

Bit

When this bit is set, it indicates there is an error in
one of the input parameters to the Function Block
or the operation of the function block returns an
error.
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EtherNet/IP Explicit Messaging Instruction Function Block

Variable Type | Variable Label Data Type | Description

VAR_OUTPUT | ExplicitMSGErrorCode Word Whe ExplicitMSGError is set, the error code is

[Unsigned] | output here:

1: Request Explicit Messaging operation
(MSGCommType) is not valid

2: Invalid number of data bytes
(NumberofDataBytes) is specified.

3: Invalid Explicit Messaging Channel
(ExplicitMSGChannel) is specified.

4: Invalid EIP module slot number
(EIPModuleSlotNo) is specified.

5: Invalid source/destination device type
(DatalocationDeviceType) is specified.

6: The EIP explicit messaging operation resulted in
an error. The Response General Status word and
the Response Extended Status word of the
command block (the location of the command
block is specified by the user in the
inCommandLocation) should be checked for the
actual error code returned.

7: The CSP operation resulted in an error. The CSP
Response General Status word and the CSP
Response Extended Status word of the
command block (the location of the command
block is specified by the user in the
inCommandLocation) should be checked for the
actual error code returned.

8: There is an EIP Module interrupt error thus the
messaging request is not completed.

9: lllegal Target Device Port and/or Slot numbers

10: The interrupt operation time out occurs. The
EIPACCPU did not complete the explicit
messaging operation before the time out
occurs.

2.4 Command Block and the Associated Structured Data Type

The command block is used for each ExplicitMSG FB instance to communicate with the EIP Scanner module. The size of
each command block is 64 words. The responsibility of a user of the ExplicitMSG FB is to specify where the command
block should be located in the PLC memory and pass the label or device location to the ExplicitMSG FB through the
inCommandLocation parameter.

A user does not have to be concerned about the operation of the command block and populating the command block
content. The ExplicitMSG FB will take the user inputs and configure the command block properly. However, a user may
have to read the Response General Status, Response Extended Status, CSP Response General Status, and CSP Response
Extended Status when there is an error as described in the section above.

The structured data type MSG_SDT is used to define a command block for a specific ExplicitMSG instance. Most the
elements in the data structure have been explained in the section above and the definition of each element of the
structured data type is documented below for completeness.
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EtherNet/IP Explicit Messaging Instruction Function Block

Variable Label Data Type Description
Version Word The version of the command block structure, the initial version is
[Unsigned] “0”
Active Word e While zero, any of the other members of the structure (class,
[Unsigned] instance, etc.) may be freely changed by the PLC (the EM
object remains dormant).

e When non-zero, the values contained in the other structure
members will be used to generate the EM client request to the
EIP server device.

e  When the C CPU has fully processed the EIP server’s response
and populated the other members of the structure with the
response data, the “active” member will be set to 0 to inform
the PLC that the EM response is ready.

ResponseGeneralStatus Word As defined by the EIP specification. O=service completed
[Unsigned] successfully, nonzero=error.
ResponseExtendedStatus | Word As defined by the EIP specification (can be ignored if response
[Unsigned] general status is 0).
CSPGeneralStatus Word As defined by the CSP specification. O=service completed
[Unsigned] successfully, nonzero=error, 0xFO=see CSP response extended
status.
CSPExtendedStatus Word As defined by the CSP specification (can be ignored if CSP response
[Unsigned] general status is not 0xFO).
ServiceCode Word Messaging operation types (see MSGCommType in the FB variable
[Unsigned] section above).
IPAddress Double Word Target server device IP address in IPV4 format.
[Unsigned]
Port Word This field specifies the port to be used by the EIP server adaptor
[Unsigned] module to route the packet to the “target” device on its rack. The
port values are specific to the adapter device on a rack-based
chassis. Typically, a port value of 1 will correspond to the chassis
backplane.

Valid values are 0 to 14. A value of 0 must be set if not used.

Slot Word This field should only be used when addressing a modular EIP
[Unsigned] server device on a rack-based chassis. The slot value will indicate
the location of the target device in the rack.

A Port value other than 0 must be specified if the Slot value is

used. Otherwise, a Port value of 0 must be set if the Slot value is

not used.

Valid values are 0 to 255.

TagName String(32) The target tag name on an EIP server device. Use of the tag name

is mutually-exclusive of use of the class, instance and attribute
members.
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EtherNet/IP Explicit Messaging Instruction Function Block
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Variable Label Data Type Description
FileNo Word A PLCS file number. Valid values are 0 to 255.
[Unsigned]
TagFileOffset Word An offset for the Tag name or File number. Valid values are 0 to
[Unsigned] 255.
Class Word The targeted EIP server device class.
[Unsigned]
Instance Word The targeted EIP server device instance.
[Unsigned]
Attribute Word The targeted EIP server device attribute.
[Unsigned]
DeviceType Word For set/write requests, this field specifies the source device type in
[Unsigned] the Q PLC. For get/read requests, this field is the destination device
type in the Q PLC. Used in conjunction with the
DatalocationDeviceStartingPoint below.
Valid Device Types are: D, W, and ZR
DevicePoint Double Word For set/write requests, this parameter is the starting device point
[Unsigned] of the source in the PLC. For get/read requests, this field is the
starting device point of the destination in the PLC. Used in
conjunction with the DatalocationDeviceType above.
PayloadSize Word During “set/write” operations, it indicates the number of bytes to
[Unsigned] be written to the EIP server device.
During “get/read” operations, this value indicates the number of
bytes that are received from the EIP server device and stored in
the device type & point location.
Valid values are 1 to 240 bytes.
Unconnected Word 0: Connected Class 3 Messaging is used
[Unsigned] 1: Unconnected Class 3 Messaging is used. Message routing is
not supported.
Reserved Word Not Used.
[Unsigned]
(0..26)
¢ MITSUBISHI ELECTRIC Page 8 Custom Solutions Center




EtherNet/IP Explicit Messaging Instruction Function Block

3 Installing the ExplicitMSG FB
e Open the User Library Window

e Click the “New Library” icon and select “Install” as shown below

<ALL> . j

= Create

Install w\l\y

Reload

Save

Save As

Change Password

e  When the “Install Library” pop-up window appears, “Browse” to the directory where the library is stored and
select the latest version of the EIPACCPU_Vx_x. Below is an example showing the installation of library
EIPACCPU_V_1 3

s =

Install Library &

Library File:

I C:\Documents and Settings\lerry. YenMy Documents\CSC Pro

Library Mame:

| EIP4CCPU_V1 3

Ok Cancel

MITSUBISHI ELECTRIC Page 9 Custom Solutions Center
AUTOMATION, INC.



EtherNet/IP Explicit Messaging Instruction Function Block

4 Examples of Using ExplicitMSG FB
4.1 Set Attribute Single Operation

ExplicitMSG_ST_2
Mo ExplictMSG
| StatMSGRequest MSGActive —
2—— FEIPModuleSlotNo ExplicitMSGEmar —
0————— BExplictM5GChannel ExplicitMSGEmorCode ——D 11
H1)————— MSGComm Type
192 —— TamgetIPAddress_1st
1688 — TargetIPAddress_2nd
11— Target|PAddress_3d
11— Target|PAddress_4th
e TargetTagMame
b TargetCSPDeviceFileMNo
0 ——————————— TametCSPDeviceFileOfset
100 ——————————— TamgetDevicellass
M0—— TamgetDevicelnstance
7 TargetDeviceAttribute
"D ————— DatalocationDevice Type
00— DatalocationDevice Starting Point
120 NumberCfDataBytes
0————— TargetDevicePortNo
b——— TargetDeviceSlatNa
e TimeOut
ZommandLocation —— inCommandLocation========sssccesaceeaaacannann snCommandLocation ——C_ommandLocation

e The Command Block of this message instruction is at the label location “CommandLocation.”

e The FBinitiates a “Set Attribute Single” message that will be sent to a server device at IP address 192.168.1.1.
e The EIP Scanner module is installed in Slot #2

e The interrupt channel that will be used is 0

e The Target Device Class is 100

e The Target Device Instance is 110

e The Target Device Attribute is 17

e The source of the data is located in D2000 and the length of data is 120 bytes.

e The Time Out is set at 5 seconds.

e  When MO transitions from 0 to 1, the message instruction will be initiated.

0 MITSUBISHI ELECTRIC Page 10 Custom Solutions Center
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EtherNet/IP Explicit Messaging Instruction Function Block

4.2 Data Table Read Operation

ExplicitMSG_ST_2
Mo ExplicitMSE
—1 | StatMSGRequest

2 EIPModuleSlotNo
1] Bxplicit MSGChannel

HAC MSGComm Type

152 Target|PAddress_1st

168 Target|P Address_Znd
1 Target|P Address_3rd
1 Target|P Address_4th

"TestTag" Target Taghame

] TargetCSPDeviceFileMNao
1] TargetCSP DeviceFileOffset
0 TargetDeviceClass
0 TargetDevicelnstance
1] TargetDeviceAttribute

"o DatalocationDevice Type

2000 DatalocationDevice Starting Point

120 NumberOf DataBytes
1] TargetDevicePort Mo
0 TargetDeviceSlotMNo
b TimeOut

ZommandLocation —— inCommandLocation==============csceaceman--

MSGActive —
Explicit MSGEmor —
ExplictM5GEmorCode ——D 11

= = = qnCommandLecation ——_ommandLocation

e The Command Block of this message instruction is at the label location “CommandLocation.”

e The FBinitiates a “Data Table Read” operation that from a server device at IP address 192.168.1.1.

e The EIP Scanner module is installed in Slot #2
e The interrupt channel that will be used is 0

e The Tagin the server device to be read is “TestTag”

e The destination of the data is located in D2000 and the length of data is 120 bytes.

e The Time Out is set at 5 seconds.

e  When MO transitions from 0 to 1, the message instruction will be initiated.
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EtherNet/IP Explicit Messaging Instruction Function Block

4.3 Typed Write Operation

ExplictM3G_5T_2
Mo Explict MSG
|1 StatMSGRequest MSGActive —

2—— FEIPModuleSlotNo BxplicitMSGEmor —
b BExplictMSGChannel ExplicitMSGEmorCode ——D11

HE7 MSGCommType

152 Target|PAddress_1st

168 —————— Target|PAddress_2nd
1———————— Target|PAddress_3rd
11— Target|PAddress_4th
e TargetTagName
] TargetCSP Device FileMo
2— TamgetCSPDeviceFileCffset
0 —————————— TargetDeviceClass
0 ——————————— TargetDevicelnstance
J——————————— TargetDeviceAttibute

"D ——————— DatalocationDevice Type

2000 —— Datalocation Device Starting Poirt

120 ———— NumberJfDatabBytes
1— TamgetDevicePort Mo
J——————————— TargetDeviceSlotMo
B TimeQOut

CommandLocation — inCommandLocation============================-= inCommandLocation ——CommandLocation

e The Command Block of this message instruction is at the label location “CommandLocation.”

e The FB initiates a “Typed Write” operation that to a server device using CSP protocol at IP address 192.168.1.1.
e The Scanner module is installed in Slot #2

e The interrupt channel that will be used is 0

e Thefile in the server device to be written is 5 with offset of 2

e The destination of the data is located in D2000 and the length of data is 120 bytes.

e The Time Out is set at 5 seconds.

e When MO transitions from 0 to 1, the message instruction will be initiated.
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EtherNet/IP Explicit Messaging Instruction Function Block

5 Sample Ladder Logic Program

The design of a sample ladder program that performs the EtherNet/IP Explicit Messaging function using GX Developer is
described in this section.

The key functions of this program are:

e Issuing “Data Table Read” command to a target device with IP address 192.168.1.1;

e  Getting 5 words (10bytes) of data from WO of another MELSEC Q PLC through the EtherNet/IP scanner EIP4CCPU;
e  Storing the received data in the area starting with register D500.

e Turning on M31 when the Explicit Messaging function was executed successfully;

e Turning on M22 or M32 when the Explicit Messaging function execution failed to execute properly.

5.1 Description

The following sample ladder program sets up the 64-word Command Data area starting from register DO when “M0”
transitions from 0 to 1. When configuring the EIPACCPU scanner, the Interrupt channel 0 is used for the Explicit
Messaging, thus the address DO should be configured as shown in the figure below.

Device Properties
General | CPU Settings | Explict Messaging

o[l
EIF4CCFU

[

]
OOad
= N s
O

ID 0 - Command Settings
Device Type: (D v
Device Point: |0

Size (Bytes): |128

|0 0 - Pavload Settings
[] Fixed Payload

Accept ][ Cancel

0 MITSUBISHI ELECTRIC Page 13 Custom Solutions Center
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EtherNet/IP Explicit Messaging Instruction Function Block

5.2 The Sample Ladder Program

D101 KO F————— {uove Ko D100
Beovive Version

Setup Version of the Control Block

—[!Q’U? K1l gigifg
' Set the block to be at the active state

Clear Response General Status

Clear Response Extended Status

Clear CSP Response General Status

Clear CSP Response Extended Status

—[}!iﬁ? H4C D10€

Set Service Code to H4C which is Data Table Read
4[m{:ﬁ? HOCOAB0303 l,]in?___ .

- Set target device IP address to 192.168.1.1
—[}!iﬁ? 0] Di0g

Set the Port number to 0

—[!3’5? O D;lfl?
Set the Slot Number to 0

Fe meme Set Tag Name to be “W_0"
- Set File Name to 0

Tag/rale Set Tag File offset to 0

offzet

—[}!TJ? K0 Dizg
Set EIP Object Class to 0
—[!3’;9 R0 D130
Set EIP Object Instance to 0
—'}{Tfj EO Ezfa-
¢ MITSUBISHI ELECTRIC Page 14 Custom Solutions Center
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EtherNet/IP Explicit Messaging Instruction Function Block

—————————[mwove  EsO0

{———{p=_GINT HaEl 0]

r
{RST

r
{RsT

r
{a=T

r
{sET

r
{sET

Avcribuc

D133

D13s

D101

e = D101 KO ] +

7 {sET

<>

Set EIP Object Attribute to 0

Set the device type of the receive data to be “D” register

Set the device point to be 500, i.e. D500 is the starting
register for the received data

Read 10 bytes
Generate the interrupt to EIP4ACCPU to initiate the Explicit
Messaging operation

Reset the Explicit Request flag

Clear Interrupt Success flag

Clear Interrupt Failure flag

If Interrupt completes normally and Interrupt is successful,
then set the Interrupt Success flag

Otherwise, make the command block in-active and set the
Interrupt Failure flag.

If Interrupt is successful and the Active flag has been reset
by EIP4ACCPU, then the Explicit Messaging operation is
complete.

If Explicit Messaging is completed and there is no error,
then set the Explicit Messaging Success flag.

Otherwise, set the Explicit Messaging Failure Flag
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