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1. Introduction

OMRON controller NJ-Series provider is an ORiIN2 CAO provider that allows the access to variables
provided by NJ-Series controller through CIP communication. By using NJ-Series provider, any users who are
unfamiliar with the CIP protocol can easily access NJ-Series variables.

This document describes the overview of the OMRON NJ-Series provider and the CAO interface (function

specifications) implemented in the provider.
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2. Overview of the provider

2.1. Installation

OMRON NJ-Series provider module comprises the following DLLs. You do not need to perform this step if
the provider has been installed with the ORiIN2 SDK installer. If you install the provider manually, refer to the
Table 2-1.

Table 2-1 NJ series provider

File name CaoProvOmronNJ.dll

ProgID CaoProv.OMRON.NJ

Registry registration regsvr32 CaoProvOmronNJ.dll
Deregistration regsvr32 /u CaoProvOmronNJ.dll

2.2. Overview
OMRON NJ-Series provider accesses variables through CIP protocol.

ORIiN Consortium DENSO WAVE Inc.
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2.3. Method properties

2.3.1. CaoWorkspace::AddController method

In CaoWorkspace, add a controller object. For OMRON NJ series providers, refer to the parameters passed
when AddController method is executed and connect to the corresponding OMRON controller NJ series. The
following are the specifics of AddController method:

FORMAT

AddController

(
"<controller name>", /I Controller name (optional)
"CaoProv.OMRON.NJ", [/ Provider name (fixed)
"<machine name>", [l Provider running machine name
"<Option>" /I Option character string

)

The following is an optional specification for Option character string: Option character string is a comma (,)
string consisting of the options listed below.

Option Required | Description Value Default Value
Range

Conn o Specify the connection destination. For | -- --
more information, see section
2.3.1.1Conn Option.

e.g) "Conn = TCP: {IP address of

connection destination}"

Timeout - Specify the amount of time, in |1 - | 60000
o | 2147483647
milliseconds, before communication
times out.
Delaylnit - This is the setting of the delayed variable | 0-1 0

information acquisition function. Specify
one of the following:
0 : Get all variable information at the

time of AddController (connection).

1 : Get the variable information
required for Add Variable.

Network_Type_Number | -- Specify the network identification | 1 - 255 1

number of the CPU module.

ORIiN Consortium DENSO WAVE Inc.
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Option Required | Description Value Default Value
Range
Unit_Address - Specify the CPU Unit No. address. 0-255 0
OpenMode - Set the communication method for [ 0-2 0
sending/receiving data. For more
information, see  section 2.3.1.2,
OpenMode Options.2.3.1.2
Model - Specifies the model of the CPU to be | 0-1 0
connected. For more information, see
section 2.3.1.3, Model Options.2.3.1.3
BufferClearMode - False, True | False

Specifies whether to clear the buffer
before sending the request. Please
specify one of the following.

False : Do not clear the buffer.

True : Clears the buffer.

ORIiN Consortium
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2.3.1.1. Conn Option
The following is a Conn optional connection parameter string: Here, brackets ("[]") are optional, and the
underlined part in the description of each parameter indicates the default value when no options are specified.
TCP
"Conn = TCP: <destination IP>[:<destination port>]"
<Destination IP>: Specify the destination IP address in *** *** **x *** (Required)

<Destination port>: Specify the port number to connect to. 44818

E.g. 1) IP address 192.168.1.10, port number 44818, timeout 3000ms, variable information delay acquisition
function 0, CPU unit network identification number 1, CPU unit number 0
"Conn=TCP:192.168.1.10, Timeout=3000"

E.g. 2) IP address 192.168.1.10, port number 44816, timeout 3000ms, delayed acquisition function of variable
information 1, network identification number 2 of CPU unit, when specifying by CPU unit No. 1
"Conn=TCP:192.168.1.10:44816, Timeout=3000,DelayInit=1,Network_Type_Number=2,Unit_Address=1"

2.3.1.2. OpenMode Option
This option specifies the communication method for sending and receiving data. When the size of the data is
smaller than 240 bytes, better to select UnConnected Send mode. When the size is larger than 240 bytes, better
to Large Forward Open.!

The communication methods that can be connected differ depending on the connected unit. See Table 2-2 for

details.
Set Mode Advanced Upper limit ofiSequence
value struct sizelpartitioning
(byte) size (byte)
0 |Unconnected Send  [Select this when the size of the data to be handled is 240 240

240 bytes or less. If an array of 240 bytes or more is

requested, communication is divided in units of 240

bytes.

! UnConnected Send: When the size of the data part + header part exceeds 502 bytes of the CIP convention, communication fails.
Large Forward Open mode: When the size of the data part + header part exceeds 1994 bytes of the CIP convention, communication fails.

ORIiN Consortium DENSO WAVE Inc.



OMRON NJ-Series provider user’s guide -11-

Set Mode Advanced Upper limit ofiSequence
value struct sizejpartitioning
(byte) size (byte)
1 |Large Forward Open [Select this option when Ethernet cable is connected 1200 1200

(Direct connection) [directly to NJ/NX and the data size to be handled is
larger than 240 bytes. If an array of 1200 bytes or

more is requested, communication is divided in

units of 1200 bytes.
2 |Large Forward Open [Select this when connecting to NJ or NX via a hub 1200 1200
(Redirect) and the size of the data to be handled is larger than

240 bytes. If an array of 1200 bytes or more is
requested, communication is divided in units of]
1200 bytes.

Table 2-2 Connection target units that can be connected

Set value | Mode Internal EtherNet Unit | Expansion EtherNet Unit
0 Unconnected Send O O
1 Large Forward Open O x

(Direct connection)
2 Large Forward Open O O

E.g. 1) IP address 192.168.1.10, port number 44818, when the size of data to be handled is 240 bytes or less
"Conn=TCP:192.168.1.10, Timeout=3000"

E.g. 2) IP address 192.168.1.10, port number 44818, the size of the data to be handled is larger than 240 bytes,
when connecting to NJ or NX via a hub
"Conn=TCP:192.168.1.10,0penMode=2"

2.3.1.3. Model Option
This option specifies the model of the CPU to be connected. This option is meaningful only when 2.3.1.2
OpenMode option specifies Large Forward Open.?

2 NX701 CPU: If the size of the data part + header part exceeds 8192 bytes of the CIP convention, communication fails.
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Set Model |Advanced Upper limit ofiSequence
value struct sizelpartitioning
(byte) size (byte)

0 All Can be selected for all models. 1200 1200

models
1 NX701 (Select this when using NX701. The size of data that can be[7396 7396

CPU transferred at one time increases, making communication

more efficient.

e.g.) IP-address 192.168.1.10, port number 44818, CPU-model connected to NX701 via hubs
"Conn=TCP:192.168.1.10,0penMode=2,Model=1"

2.3.2. CaoController::GetVariableNames method
Gets the list of variables defined in the connected NJ series. The variable name obtained by this method can
be used as the first argument of AddVariable method described later. GetVariableNames is specifi ed as

follows.

FORMAT]

GetVariableNames

(

"<Option>" [/l Option character string (not used)

2.3.3. CaoController:AddVariable method
Adds a CaoVariable for accessing variables. AddVariable is specifi ed as follows.

FORMAT
AddVariable
(
"<variable name>", Il Variable name
"<Option>" // Option character string
)

ariable name

The variable name can be specified by variable names got by 2.3.2 CaoController::GetVariableNames method.

When specify the access path in the Path option, you can specify any variable name.
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The following is an optional specification for Option character string: Option character string is a comma (,)

string consisting of the options listed below.

Option

Required

Description

Value

Range

Default Value

Path

Specify the access path (see 6
Method of  specifying
passing). When the Path option is

access

specified, any character string can be
specified for the variable name.
When a non-existent access path is
specified, or a union is specified
directly, an error results.

If omitted, the name specified by
<variable name> is assumed to be

specified.

LBound

Specifies the first subscript of the
array.
If-1 is specified for Elem, this option

is ignored.

0 - 65535

Elem

Specifies the array length. For more
information, specify 2.3.3.1 Elem

Option

1 -
2147483647

OpenMode

Set the communication method for
sending/receiving data for each
Variable. The details are the same as
for the 2.3.1.2 OpenMode Option.

If OpenMode is

Variable,

specified in
operation  will  be
performed in the form of overwriting
OpenMode option specified when

adding controller object.

The OpenMode
value at
AddController.

2.3.3.1. Elem Option

This option specifies the length of the array to be accessed. If 1 is specified, it is treated as a single value

instead of an array. If -1 is specified, NJ is accessed and LBound and Elem options are automatically

determined. You can also combine LBound and Elem options to access parts of the array.

ORIiN Consortium
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E.g.) To access Arr[100] to Arr[107] of the array Arr[0..255], specify as follows.
LBound=100,Elem=8

ORIiN Consortium
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3. Command reference

3.1. Controller class

Table 3-1 CaoController::Execute command list

Command Description Page

GetVariableType Obtain a variable type that is converted to the one 16
used in the provider.

GetStructName Obtain a structure name. 16

GetStructMemberNames Obtain a list of specified structure/union member 17
names.

GetStructMemberType Obtain a variable type of structure/union member. 17

GetStructMemberStructName Obtain a structure name of a specified structure 18
member.

GetArrayLength Obtain the number of elements in a specified array 18
variable.

GetStructMemberArrayLength ~ Obtain the number of array elements of a specified 19
structure/union member.

GetArrayUBound Obtain the minimum array subscript of a specified 19
variable.

GetStructMemberArrayUBound  Obtain the minimum array subscript of a specified 20
structure/union member.

GetValue Obtain a variable value directly without using 20
CaoVariable

SetValue Set a variable wvalue directly without using 21
CaoVariable

GetVariableCIPType Obtain a variable type that is converted to the 21
NJ-Series internal variable type.

GetStructMemberCIPType Obtain a variable type of structure/union member 22

that is converted to the NJ-Series internal variable
type.

ORIiN Consortium
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3.1.1. CaoController::Execute(“GetVariableType”) command
Obtain a variable type that is converted to the type used in the provider.

FORMAT| GetVariableType (<VariableName>)

< VariableName >  : [in] variable name (VT_BSTR)
Return value : [out] variable type (VT_UI2). See Variable type. An error occurs
when a non-existent variable is specified.

Object obj = ctrl.Execute (“GetVariableType”, “Var_A”);

3.1.2. CaoController::Execute(“GetStructName”) command

Obtain a structure name.

FORMAT| GetStructName (<VariableName>)

< VariableName >  : [in] variable name (VT_BSTR)
Return value : [out] structure name (VT_BSTR)
An error occurs in the following cases:
- when a non-existent variable is specified, or
- when the variable type is structure type, or
- when the variable type is other than the structured array

string structName = (string)ctrl.Execute ("GetStructName”, “Var_A”);

ORIiN Consortium DENSO WAVE Inc.
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3.1.3. CaoController::Execute(“GetStructMemberNames”) command
Obtain a list of specified structure/union member names.

FORMAT| GetStructMemberNames (<StructName>)
< StructName > : [in] structure/union name (VT_BSTR)

Return value : [out] Structure/union member names list (VT_BSTR | VT_ARRAY).

An error occurs when a non-existent structure or union is specified.

string[] varNames = (string[])ctrl.Execute ("GetStructMemberNames”, “STRUCT_A”);

3.1.4. CaoController::Execute(“GetStructMemberType”) command
Obtain a variable type of structure/union member that is converted to the type used in the provider.

FORMAT| GetStructMemberType (<MemberName>)

<MemberName > : [in] structure/union name and structure/union member name
(VT_BSTR | VT_ARRAY or VT_VARIANT | VT_ARRAY)
Specify a structure/union name for the first element and a
structure/union member name for the second element, respectively.
Return value : [out] variable type of the structure/union member (VT_UI2). See
Variable type.
An error occurs in the following cases:
- when a non-existent structure/union is specified, or,
- when a structure/union member that is not exist in the

structure/union is specified.

Object obj = ctrl. Execute ("GetStructMemberType”,
new string[] {“STRUCT_A”, “MEMBER_A"})

ORIiN Consortium DENSO WAVE Inc.
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3.1.5. CaoController::Execute(“GetStructMemberStructName”) command
Obtain a structure name of a specified structure/union member.

FORMAT| GetStructMemberStructName (<MemberName>)

<MemberName > : [in] structure/union name and structure/union member name
(VT_BSTR | VT_ARRAY or VT_VARIANT | VT_ARRAY)
Specify a structure/union name for the first element and a
structure/union member name for the second element, respectively.
Return value : [out] structure name (VT_BSTR).
An error occurs in the following cases:
- when a non-existent structure/union is specified, or,
- when a structure/union member that is not exist in the

structure/union is specified.

string structName = (string)ctrl. Execute ("GetStructMemberStructName”,
new string[] {“STRUCT_A”, “MEMBER_A"})

3.1.6. CaoController::Execute(“GetArrayLength”) command
Obtain the number of elements in a specified array variable.

FORMAT| GetArrayLength (<VariableName>)

< VariableName >  : [in] variable name (VT_BSTR)

Return value . [out] number of array elements (VT _Ul4 | VT_ARRAY). The
number of elements in the return value stands for the number of array
dimensions.

An error occurs in the following cases:
- when a non-existent variable is specified, or

- when a specified variable is not an array.

uint[] arrLen = (uint[])ctrl. Execute ("GetArrayLength”, “Var_A”);
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3.1.7. CaoController::Execute(“GetStructMemberArrayLength”) command
Obtain the number of array elements of a specified structure/union member.

FORMAT| GetStructMemberArrayLength (<MemberName>)

<MemberName > : [in] structure/union name and structure/union member name
(VT_BSTR | VT_ARRAY or VT_VARIANT | VT_ARRAY).
Specify a structure/union name for the first element and a
structure/union member name for the second element, respectively.
Return value . [out] number of array elements (VT _Ul4 | VT_ARRAY). The
number of elements in the return value stands for the number of array
dimensions.
An error occurs in the following cases:
- when a non-existent structure/union is specified, or
- when a structure/union member that is not exist in the
structure/union is specified, or

- when a specified structure/union member is not an array.

uint[] arrLen = (uint[])ctrl. Execute ("GetStructMemberArraylLength”,
new string[] {“STRUCT A”, “MEMBER_A"})

3.1.8. CaoController::Execute(“GetArrayUBound”) command
Obtain the minimum array subscript of a specified variable.

FORMAT| GetArrayUBound (<VariableName>)

<VariableName >  : [in] variable name (VT_BSTR)

Return value : [out] minimum array subscript (VT_Ul4 | VT_ARRAY). The number
of elements in the return value stands for the number of array
dimensions.

An error occurs in the following cases:
- when a non-existent variable is specified, or

- when a specified variable is not an array.

uint[] arrLen = (uint[])ctrl.Execute ("GetArrayUBound “, “Var_A”);
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3.1.9. CaoController::Execute(“GetStructMemberArrayUBound”) command
Obtain the minimum array subscript of a specified structure/union member.

FORMAT| GetStructMemberArrayUBound (<MemberName>)

<MemberName > : [in] structure/union name and structure/union member name
(VT_BSTR | VT_ARRAY or VT_VARIANT | VT_ARRAY)
Specify a structure/union name for the first element and a
structure/union member name for the second element, respectively.
Return value : [out] minimum array subscript (VT_UI4 | VT_ARRAY). The number
of elements in the return value stands for the number of array
dimensions.
An error occurs in the following cases:
- when a non-existent structure/union is specified, or
- when a structure/union member that is not exist in the
structure/union is specified, or

- when a specified structure/union member is not an array.

uint[] arrLen = (uint[])ctrl. Execute ("GetStructMemberArrayUBound”,
new string[] {“STRUCT A”, “MEMBER_A"})

3.1.10. CaoController::Execute(“GetValue”) command
Obtain a variable value directly without using CaoVariable

FORMAT| GetValue (<AccessPath>)

< AccessPath > : [in] access path (VT_BSTR). See Access path setting .
Return value : [out] variable value (VT_VARIANT).

An error occurs in the following cases:

- when a non-existent variable is specified, or
- when a union/ structure member is specified directly, or

- when an array with two or more dimensions is specified directly.

Object obj = _ctrl. Execute (“GetValue”, “Var_A. MEMBER_A[0]”)
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3.1.11. CaoController::Execute(“PutValue”) command
Set a variable value directly without using CaoVariable

FORMAT| PutValue(<Data>)

< Data> : [in] Access path and the value to be set (T_VARIANT |
VT_ARRAY).
Specify the access path for the first element (see Access path setting )

and the value to be set for the second element, respectively.
Return value : [out] None.

An error occurs in the following cases:

- when a non-existent variable is specified, or

- when a structure/union member is specified directly, or

- when a specified value cannot be converted to the variable type.

_ctrl. Execute ("PutValue”,
new object[]{ “Var_A.MEMBER_A[0]”, “Value” });

3.1.12. CaoController::Execute(“GetVariableCIPType”) command
Obtain a variable type that is converted to the NJ-Series internal variable type.

FORMAT| GetVariableCIPType (<VariableName>)

< VariableName >  : [in] variable name (VT_BSTR)

Return value : [out] NJ-Series internal variable type (VT_UI1). See Variable type.
If the variable is an array, variable type of the array element will be
returned.
An error occurs when a non-existent variable is specified.

Object obj = ctrl.Execute ("GetVariableCIPType”, “Var_A”);
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3.1.13. CaoController::Execute(“GetStructMemberCIPType”) command
Obtain a variable type of structure/union member that is converted to the NJ-Series internal variable type.

FORMAT| GetStructMemberType (<MemberName>)

<MemberName > : [in] structure/union name and structure/union member name
(VT_BSTR | VT_ARRAY or VT_VARIANT | VT_ARRAY)
Specify a structure/union name for the first element and a
structure/union member name for the second element, respectively.
Return value : [out] structure/union member's variable type that is converted to the
NJ-Series internal variable type. (VT_UIL). See Variable type.
If the variable is an array, the variable type of the array element will
be returned. An error occurs when a non-existent variable is

specified.

Object obj = ctrl. Execute ("GetStructMemberCIPType”,
new string[] {“STRUCT A”, “MEMBER_A"})
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4. Error code list

OMRON NJ-Series provider specifies the unique error code as follows:

Table 4-1 Unique error code

Error name Error No. Description

Failed to change styles 0x80101001 Failed to change from CAO data style to NJ data
style.

Styles other than being 0x80101002 NJ variable style is the other styles of being

supported supported by the provider.

Incorrect Socket length 0x80101003 Socket length is incorrect.

Failed to read variable 0x80101004 Failed to read NJ variable.

Failed session register 0x80101006 Failed to register CIP session.

Failed to write variable 0x80101009 Failed to write NJ variable.

Error of specifying variable | 0x8010100b Variable specified to NJ does not exist.

Error of specifying 0x8010100c Variable that was specified when executing the

structure type command for structure operation is not the
structure type.

Command execution error | 0x8010100d Failed to execute CIP command.

Error of specifying array 0x8010100f Variable that was specified when executing the
command for array operation is not the array.

Error of communication 0x80101010 Communication disconnection was found when

disconnection executing CIP command.

Error of getting structure 0x80101011 Specified variable is not the structure type when

name getting a structure name.

Union direct access error 0x80101012 Tried to directly access the union.

Array dimension | 0x80101013 The number of dimensions of the specified array is

specification error invalid.

Array index out of range | 0x80101014 The specified index is less than the minimum

error (lower) index.

Array index out of range | 0x80101015 The specified index exceeds the maximum index.

error (upper)

Structure size error 0x80101016 The size of the structure exceeds the upper limit.

Internal error 0x80101fff Unexpected error occurred. Please contact
DENSO WAVE service.

ORIiN Consortium

DENSO WAVE Inc.




OMRON NJ-Series provider user’s guide -24 -

5. About the data that can be acquired when it directly accesses the

structure

5.1. Method of direct access to structure
Specify the tag name of the array of the structure or the structure to access the structure directly.

5.2. Data type when it directly accesses structure

If it is an access to the unit when it directly accesses the structure, it is VT_UIL. | If it is VT_ARRAY, and an
array, it is VT_VARIANT. | It is VT_UI1 of as many as one structure in each element of VT_ARRAY. | Data
where VT_ARRAY is stored can be acquired.

5.3. Computational method of offset of member of structure
The structure of the CJ type and the structure of the NJ type can be specified for the structure of the NJ series.
The structure of the CJ type can confirm byte offset on Sysmac Studio, and should calculate the offset value

for myself for the structure of the NJ type.

The rule of the calculation of the offset of the structure of the NJ type becomes as follows.

e The member's offset should be a multiple of the size of the type.
o However, when the member is a structure, it becomes the multiple of the biggest type
included in the structure.

e The size of the structure should be a multiple of the size of the biggest data in the structure.

When the structure of the NJ type is used, we will recommend the member to be arranged in large the order

because the calculation becomes complex if the big size member is arranged after the small size member.
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E.g.) When the following structures exist, the offset is as follows.

Membername Size Offset in calculation Actual offset that considers alignment
boolData 2 0 0

byteData 1 2 2

wordData 2 3 Four (multiple of the smallest two in three or more)
dwordData 4 6 Eight (multiple of the smallest four in six or more)
IwordData 8 12 16 (multiple of the smallest eight in 12 or more)

ORIiN Consortium DENSO WAVE Inc.



OMRON NJ-Series provider user’s guide - 26 -

6. Method of specifying access passing

6.1. Specification of variable identifier

The variable with types other than the structure can specify the access passing by the value acquired with
CaoController::GetVariableNames.

CaoVariable::Value made by the access passing specified by the variable identifier can be read and be written.
However, it is necessary to pass the array that the number of elements is the same as the number of elements of

variables when writing it in the array.

6.2. Specification of structure membername

The variable with the type of the structure is variable identifier + “.". The access passing can be specified
with + structure membername.

In addition to the above-mentioned access passing “." when the member of the structure is a structure Specify

the membername of the structure that is + nest.

6.3. Specification of array element

The array element specifies the affixing character of the array by using large parentheses).

The lower bound of the affixing character that can be specified can be acquired with GetArrayLBound or
GetStructMemberArrayLBound.

The upper bound of the affixing character that can be specified is lower bound + of the affixing character
(number of elements acquired with GetArrayLength or GetStructMemberArrayLength) Itis? 1.

(period) .."".. specify the affixing character by the delimitation when you specify the array of two dimensions

or more. whether only the amount of the number of dimension specifies the affixing character
E.g.)When it accesses the element of (1,2) of MEMBER_D of the second element of variable Var with the
following structures, it is specified, "Var 3. MEMBER_B.MEMBER_D 12" or " Var 3.

MEMBER_B.MEMBER_D 1.2".

Struct STRUCT_A{

INT MEMBER_A;
STRUCT B MEMBER_B

¥

Struct STRUCT B { INT MEMBER_C;
ARRAY[0..7,0..7] OF INT MEMBER_D;

¥

ARRAY[2..9] OF STRUCT_A Var;

ORIiN Consortium DENSO WAVE Inc.



OMRON NJ-Series provider user’s guide - 27 -

7. Variable type

7.1. Variable types obtained by GetVariableType / GetStructMemberVariableType

Variable types obtained by GetVariableType/GetStructMemberVariableType are expressed by variant type
value of C++.
If the variable is an array, 8192(VT_ARRAY) is added to the value of variable type.

Table 5-1 Variable type list

VARTYPE Value (decimal) Description
VT _I1 16 Signed: 1 byte integer
VT_I2 2 Signed: 2 bytes integer
VT_l4 3 Signed: 4 bytes integer
VT_I8 20 Signed: 8 bytes integer
VT R4 4 4 bytes real number
VT _R8 5 8 bytes real number
VT_BSTR 8 Character string
VT_Ull 17 Unsigned: 1 byte integer
VT _UI2 18 Unsigned: 2 bytes integer
VT Ul4 19 Unsigned: 4 bytes integer
VT_UI8 21 Unsigned: 8 bytes integer
VT_USERDEFINED 29 Structure/Union
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7.2. Variable type obtained by GetVariableCIPType /
GetStructMemberVariableCIPType

Variable types obtained by GetVariableCIPType/GetStructMemberVariableCIPType are expressed as follows.

If the variable is an array, the variable type of values obtained will be the same as that of the array elements.

Table 5-2 Variable type list

NJ-Series internal variable Value o
) Description
type (hexadecimal)

BOOL Oxcl Logical value

SINT 0xc2 Signed: 1 byte integer

INT 0xc3 Signed: 2 bytes integer

DINT Oxc4 Signed: 4 bytes integer

LINT 0xch Signed: 8 bytes integer

USINT 0xc6 Unsigned: 1 byte integer

UINT Oxc7 Unsigned: 2 bytes integer

UDINT 0xc8 Unsigned: 4 bytes integer

ULINT 0xc9 Unsigned: 8 bytes integer

REAL Oxca 4 bytes real number

LREAL Oxcb 8 bytes real number

STRING 0xd0 Character string

BYTE Oxd1 Unsigned: 1 byte integer

WORD 0xd2 Unsigned: 2 bytes integer

DWORD 0xd3 Unsigned: 4 bytes integer

LWORD Oxd4 Unsigned: 8 bytes integer

STRUCT Oxa2 Structure

UNION 0x0c Union

ENUM 0x07 Enumeration

DATE_NSEC 0x08 Return the elapsed time from 1970-01-01 by nanosecond
unit with unsigned 8 bytes integer.

TIME_NSEC 0x09 Return the elapsed time by nanosecond unit with unsigned 8
bytes integer.

DATE_AND_TIME_NSEC  0x0a Return the elapsed time from 1970-01-01 00:00:00 by
nanosecond unit with unsigned 8 bytes integer.

TIME_OF _DAY_NSEC 0x0b Return the elapsed time from 00:00:00 by nanosecond unit

with unsigned 8 bytes integer.
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8. Sample program

This section introduces a simple program written by Visual C# designed for OMRON NJ-Series provider.

The complete program is stored in the following folder for your reference.
" <ORIN2 SDK install folder>¥CAO¥ProviderLib¥OMRON¥NJ¥SAMPLE¥NJSample "

sl NJSample

- Var

.. [65534] (INT)
[65535] (INT)
r_B (Array[0.7])
- [0] CArray[0.70)
- [1] (Array[0.7])
- [2] CArray[0.7])
- [8] {Array[0.7])
- [4] CArray[0.7])
- [6] {Array[0.7])
- [6] CArray[0.71)
1 [7] (Array[0.70)

BE-EEE-S

][] (]

+)

- Var_BOOL (BOOL)

Var BYTE (BYTE)

~Var_DATE (DATE_NSEC)

\.far:D ATE_AND_TIME (DATE_AND_TIME_NSEC
“DINT (DINT)
Var_DWORD (DWORD)

- Var_ENUM (ENUM)
- Mar INT (INT)

Var_LINT (LINT)

- far_REAL (REAL)

Var_SINT (SINT)

.- Var STRARRAY (Array[0.7])

[0] (STRING)
. [1] (STRING)
[2] (STRING)
- [8] (STRING)
[4] (STRING)
- [6] (STRING)
. [6] (STRING)
[7] (STRING)

- Var_STRING (STRING)

Var STRUGT (STRUGT(STRUCT_&))

- Var STRUGTARRAY (Array[0.7])

5. [0] £ Array[0.7])

=~ [0] (STRUCT(RGEY)

- RED (INT)

-~ GREEN (INT)

.
[1] (STRUCT(RGBY)
-[2) (STRUCT(RGBY)
[3] (STRUCT(RGB))
-[4] (STRUGT(RGE))
[5] (STRUCT(RGB))
- [6] (STRUCT(RGEY)

n 3

&F-EH-F-F-E-F

m

Option:  Gonn=TGP:192.168.250.1

WariableName:  var STRUCTARRAY[0][0]BLUE

CIPType: INT
VariantType: VT2
GetValue:

PutValue:

GConnect

0
o]

GetValue

PutValue

GetValue{Controller)

PutValue{Controller)

Fig. 8-1 NJ Sample window
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9. Method of accessing another station using tag data link

This chapter describes how to use the tag data link function of the NJ series of OMRON to set the value of
the child PLC from the parent PLC by the provider for OMRON NJ series. WWhen accessing other stations,

data can be read, but data cannot be written to.

9.1. Preparation in advance

In the procedure described in this chapter, in addition to the CPU unit, the expansion EtherNet/IP unit must
be mounted on both the parent PLC and the child PLC. OMRON's application "Sysmac Studio” is used to set
up the NJ series.

Install the expansion EtherNet/IP module in the NJ series as the parent PLC, and install the expansion
EtherNet/IP module in the NJ series as the child PLC. Connect the PC and the built-in EtherNet/IP port on the
CPU unit of the parent PLC with EtherNet cable, and connect the expansion EtherNet/IP unit of the parent
PLC and the expansion EtherNet/IP unit of the extension PLC with EtherNet cable®.

Internal EtherNet/IP Expansion EtherNet/IP Unit

Child

PLC PLC

Ethernet cable

Fig. 9-1 is a schematic diagram of another station access method.

¥ When use CJIW-EIP21 unit, the unit version must be Ver2.1 or higher.
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9.2. Setting the parent PLC

In this section, the settings of the parent PLC are made using Sysmac Studio.

9.2.1. Configuration Settings

Start Sysmac Studio and connect to the parent PLC.

B sysmac Studie (32bit)

Offline
P New Project
@ Open Project
& Import...

Online

Version Control

Wi}, Version Control Explorer

License

(DSelect the connection method that

matches the current connection status
and click [Connect].

Gets the contents set in the PLC data.

l’ Connect to Device

¥ Device

Select the device to connect.
¥ Connection type

Select a method to connect with the Device to use

every time you go online.

© Direct cannection via USB

@ Direct connection via Ethemnet
@ Remote connection via USB
@ Ethernet connection via a hub

» Connection settings

¥ Operation after Connection

M Display the Troubleshooting Dialog Box.

Connect

B Auto Connect Project - new_Controller_d - Sysmac Studio (32bit)

File Edit View Insert Projec Controller * Simulation  Tools Window Help

Multiview Explorer

new_Controller 0+
| Configurations snd Setup | o

Y Frogramming

-1
| l ‘ Ctrl+Shift+ W

From Controller... Cirl+Shift+T

@Click the [Transfer]
tab to expand it.

N oordinate System Monitor Table
SD Memory Card...
Controller Clock...
Release Access Right.
Update CPU Unit Name...

@Click the [From Controller] .

XA A
[ Description

A Fiter

Location

@Click [Controller] tab.
5

4 I To Controller..  Ctr+T

~ I X Controller Status

! ONLNE
ERR/ALM

-
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After the transfer is complete, go offline once to edit the settings.

@ Auto Connect Project - new_Controller_0 - Sysmac Studic (32bit) — [m] X

File Edit View Insert Project Controller Simulation Tools MWindow Help

Toolbox

e n
e Conrler v .

L Configurations and Setup

Build ~ @ X Controller Status

k9 U ErreE
[ Description Location I ONUNE =
ERR/ALM RUN mode

9.2.1.1. How to set up extended EtherNet/IP unit
When the Expansion EtherNet/IP Unit is not recognized, set it from the Configuration/Settings tab. When it is
recognized, proceed with the setting from the number @ of the procedure.

B Auto Connect Project - new_Contraller_0 - Sysmac Studio (32bit) - o X

File Edit Vew Insert Project Controller Simulation Tools Window Help

Multiview Explorer

new_Controller 0 Item name Value

Device name - ateg

Model name NJ-Px3001 ] Communications
Preduct name NJ-series Power Suppl... 1] Analog /O
Spedifications ACT00-240V/DC24V 11 Basic /O

\Input Keyword

®Click the [Configurations and Setup]
tab to expand it.

L1 ow-anosve

1 ow-anos2 ver1o
L] 0w anow
. [] CITW-ADOS1-V1
> ]
Il ow-s7a04
Il ow-rais

@Double click to the [CPU/Expansion Racks]

sce for CJ Se

, like a red frame [CPU/Expansion Racks] is -
XEMGES 5

[ Description d | Sp I ayed X 192.1

RUN mode

Y Fiter
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[B Auto Connect Project - new_Controller_0 - Sysmac Studio (32bit)

T S . ®Click the [Communications]

from the toolbox category.

Item name
Controller 0 v
b4 Configurations and Setup

Model e ND1100 [T Commuricsions |

= EthesCAT Product name CPU Unit RGO

Snarifirationc WO ranacihe 2 5A0 Pro
B CPU/Expansion Racks racih
& IfOMap i
E ] cw-crmenq 0DER) Verr 3
[] wrworvz1 ecta
F] ow-ec21v r10
[§]owetraveao |
_PNT2
(3 Programming [] Sl
[] crw-prmz1 erzo

[ cnw-erran

CITW-EIP21 Ver3.0

M Show all versions

EtherNet/IP Unit for CJ
100BASE-TX

@Select the target expansion unit and X Contller Satis

drag and drop it to the red frame to add it gl EE

ERR/ALM RUN mode

according to the actual environment.

H Fitter

[B] Auto Connect Project - new_Controller - Sysmac Studic (32bit)

File Edit Wiew Inset Project Controller Simulation Tools Window Help

Iy
K 4 @
Multiview Explorer Taolbox

Catego, 1]
= . —Fem name Value Gategoy 1]
rew Controller 0~ | r Al categories

A4 Configurations and Setup i 3 Mode! name CIWEP21 I T ——

EtherCAT Product name EtherNet/IP Unit for CJ 11 Anslog

= Version 30 11 Basic /O

i Specifications 100BASE-TX [ Sensor
» = CPU Rack Rack No. [1 Temperature controller
& /O Map L . Slot No.

» [ Controller Setup Unit No.

P i linput Keyword

> Moton Gontrol etup SR S e
) - o M Show all versions
& Cam Data Settings
P Even

[] CHW-CRM21(MODE3) Ver.1.3
™, Task Settings

[] CHW-CRM21(MODES) Ver.1.3
[ wrw-orvz1 ver1

@ Verify that the expansion unit [ crweecrar veero

LI r—
has been added. [ cnweniz
[] CJTW-PRM21 Ver3.0
[l CJITW-PRT21
] wwescuzz verz
] owescusz veraa
Location [ ow-scuaz verza

- . - CIW-EIP21 Ver3.0
physical unit number of the expansion

EtherNet/IP Unit for CJ

T100BASE-TX

unit of the actual machine. (HioH Copastin
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B Auto Connect Project - new_Controller 0 - Sysmac Studio (32bit)

File Edit View lnsert Project Controller Simulation Tools Window Help

~ Toolbox

Item name Value

A Configurations and Setup Model name CHW-EIP21
BT Product name EtherNet/IP Unit for CJ
e Version 3 [ Basic /O
G Spedifications [ Sensor
P Rack No. o [ [ ———————
Siat No,
Unit No.

Spedial Unit Settings

] rw-crmz10M0DES) ver13
] crw-crmz10M0DEs) ver1.3
1 w-ormz1 Ver1a

'Y Programming

@Click the [Edit Special Unit Settings] [ oo

1 wrw-prmz1 verzo
Press the button. [ cweerrzn

[ ow-scuzz verza
— . [] CITW-SCU32 Ver2.1

k3 OErros T
[ Description ] orw-scusz veraa

CIW-EIP21 Ver.

EtherNet/IP Unit for CJ
T00BASE-TX
OMRON Corporation

H Fiter

8 Auto Connect Project - new_Controller 0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

~ Toolbs
TCP (Search> |
¥ IP Address
© Fixed setting

[LERRI 10, 254, 1
L Power Supply: NI
L | CPU:NI301-1100 Default gatewey

YA Uni @ Obtain from BOOTP server.
[] N 0 [Unit 0]: CIW-EIP21 (J01) ess obtained from BOOTP server.
Map
DNS © Do not use @ Use
Priority DNS server [
Secondary DNS server
Ta fi
) DotaT Rese. all to default
7 Data Tra
[ Programmin
e Ll [

snme

@3Set the IP address of the Expansion
EtherNet/IP Unit. Match the 4th octet (red
frame) of the IP address with the node number

Description

of the expansion unit of the actual machine.

H Fitter
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9.2.1.2. Setting the CPU Unit
Set the built-in EtherNet/IP of the CPU module.

[ Auto Connect Praject - new_Controller_0 - Sysmac Studio (32bit)

File  Edit  View Simulation  Tools.

Insert  Project Controller

Window  Help

Multiview Explorer

new_Controller 0 v

84 Configurations and Setup /1P
¥ IP Address
© Fixed setting
1P addr: . .
Subnet mask PEFRFEFRI IR
Default gateway IS
‘Obtain from BOOTP server.

@ Fixat the IP addr: btained from BOOTP server.

L | CPU:NB

¥ § Units
L. O[Unit0]: CTW-EIP21 (J01)

¥ DNS
NS Do ot Gse
Prioriy DNS server S
Secandary DNS server |
[——

¥ Host Name - IP Address

o U=

[ Programming

kI U Erosfl

Description

H Fitter

@Click the [Configurations and Setup] and

expand it

@Click the [Controller Setup] and

expand it.

Reset all to default.

@®Double-click the [Built-in
EtherNet/IP Port Settings] to
display the setting screen.

[ Auto Connect Praject - new_Controller_0 - Sysmac Studio (32bit)

File  Edit

View Insert Project Controller Simulation Tools Miindow  Help

Multiview Explorer

new_Controller 0 v

84 Configurations and Setup

Built-in EtherNet/IP Port S... X

TCP
¥ IP Address
© Fixed setting
1P addr: . . .
Subnet mask
Default gateway IS

@ Obtain from BOOTP server.
@ Fixat the IP addr btaine s from BOOTP server.

L | CPU:NI301-1100

¥ § Units
L. 0[Unit0]: CIW-EIP21 (J01)

¥ DNS
DNS © [Do not use @ Use
Pririty DN server [ I
Secondary DNS server [ IR
Domain name [ I

¥ Host Name - IP Address

Host Name IP Address

| <o
snmp

>
Build
XENSES
Description

~ Toolbox

<Search> v

I

Reset all to default.

@Set the IP address.

Set the subnet mask in the same way as the
extended EtherNet/IP unit.

H Fitter
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9.2.1.3. Write the settings to the device.

After the setting of each unit is completed, reflect the setting contents to the PLC.

[ Auto Connect Praject - new_Controller_0 - Sysmac Studio (32bit) - m] X

File Edit Wiew Insert Project Controller Simulation Tools Window Help

|* s @

Multiview Explorer P21 (J0 Built-in EtherNet/IP Port ... X ~ Toolbox

/1P .

L4 Configurations and Setup
& v IP Address
© Fixed setting
1P addre's [EENREREEIE]
Subnet ma k pEEREE NI
LI ceu: Defaut gatew:y Y
¥ & Units @ Obtain from BOOTP server.
L. O[Unit0]: CTW-EIP21 (J01) @ Fixat the IP ad btained from BOOTP server.

‘w DNS
DNS © Do not use @ Use
Prcrity DNS server S
Sccandary DN server
[——

¥ Host Name - IP Address
B-

Host Name IP Address |
a snme
> Sesetall o default

Build ~ I X

kI U Erosfl l
T e ] @Click the [Online].

H Fitter

[ Aute Connect Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Projec: Controller Limulation Tools Window Help

Multiview Explorer

new_Controller 0 v Ctrl+Shift+W

Ctr+M

@Click the [Controller] tab.

Cri+T
Cirl+Shift+T

Stop Monitoring

@Click the [Transfer] '
tab to expand it.

SD Memory Card...

DNS © Do not 152 ® Us

nitor Table 3

Controller Clack..
Release Access Right..
L Update CPU Unit Mame...

@Click the [To Controller] to

write the settings.

X Controller Status

Location ONLINE 19: 3
ERR/ALM RUN mode

H Fitter

When the transfer to the PLC is completed, the PLC power supply is restarted, and if there is no error in the

PLC, the configuration setting is completed.
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9.2.2. Variable registration
Registers the global variable for tag data link to the parent PLC.

To edit the settings, click the offline when online status.

[B Auto Connect Project - new_Controller_0- Sysmac Studio (32bit) — o x

Eile Edit View lnsert Project Controller Simulation Jools Mindow Help

|* s @

Multiview Explorer

new_Controller 0 v

ions and Setup . = Loag Ll Communications
5 Product name NJ-series Power Supply... | [ ] Analog /0
Specifications ACT00-240/DC24V 11 Basic O

\Input Keyword

M Show all versions
L1 ow-anoa1v1
E1 ow-anosz ver1o
1 omw-anoaw
L1 onw-anosivi

L1 owsaos

[I CNw-B7A14

AFClo2

CC-Link Slave Interface for CJ Series
CC-Link Input 91W/Output 9TW max.

Build - Controller Status -3

i . -
[ Description Program | (DCIle the [Offllne]

A Fitter

Next, create a global variable.

[B Auto Connect Project - new_Controller_0- Sysmac Studio (32bit) — o x

Eile Edit View lnsert Project Controller Simulation Jools Mindow Help

|* aae -

= A 1

% ; I
Multiview Explorer -1
— ®Click the [Programming] and expand it.

44 Progremming

i S ®Click the [Data] and expand it.

@Double-click the [Global Variables] tab,

e
B Display the global variable setting screen.

kJ O Erro= i,
(I Description Location

A Fitter
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Register the global variable to be linked with the tag data and set it as follows. It is not necessary to set any

items other than the following.

8 Auto Connect Project - new_Controller 0 - Sysmac Studio (32bit)

®Enter any name for [Name]. =

Eile Edit Wiew Insert Project Controller Simulati

®In [Data Type],

Enter the same data type as the variable of the child

PLC to which tag data link is to be performed.
(WORD type is used here.)

@Select input for [Network Publish].

H Fitter

Write the setting to the parent PLC in the same way as 9.2.1.3Write the settings to the device.
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9.2.3. EtherNet/IP connection setting
From EtherNet/IP connection settings, configure the tag set for tag data linking. In this section, Sysmac
Studio project for which the child PLC has been set is used. Complete the 9.3 How to set the child PLC, and

save Sysmac Studio project used at the time of setting.

B8 Auto Connect Project - new_Controller 0 - Sysmac Studio (32bit) - O X
File o Edit pViewslnsert s rojects Controlier s Simulation JBSIE e i

Iy a & =
¥
jv @

Event Log Viewer..

EtherCAT Diagnosis/Statistics Information Viewer.. Toolbox

Bac . I

Export Global Variables » ) )
Comments for Variables and Data Types (For switching) * (DCIle the [TOOIS] tab to expand it.
Import ST Program...

IEC 61131-10 XML ’

Import Motor sizing tool Results

EtherNet/IP Connection Settings

Launch External Application
Customize Shortcut Keys..
Option...

i ® Click the [EtherNet/IP Connection Settings].

¥ Fitter

B Auto Connect Project - new_Controller 0 - Sysmac Studio (22bit) - [m) x

File Edit View Insert Project Controller Simulation Tools Window Help

|+ aaa

Multiview Explorer ice Lis ~ Toolbox

new_Controller 0 v Device | Description
= = .16 Built-in EtherNet/IP Port Settings NJ301-1100

‘ = 102541010 0 [Unit 0] : CHTW-EIP21 (JO1) CHW-EIP21{NJ))

F7 Data Tr

P — =

» @ POUs

X EEE B
[ Description Location

A Fiter
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Multiview Explorer

new Controller 0 v

B Device Information

c 0 /256 Tags/Max O / 256

Tag Set Name | BitSelection | Size (Byte)

\ Fognig —— | CreseNew Tog 5
» @l POUs

Global Variables
VY Ta

rimaryTask

Select All

v Expand/Collapse Al
Register All Tag Sets
Delete All Unused Tag Sets

Build
kO Errors

[ Description

B Auto Connect Praject - new_Controller 0 - Sysmac Studic (32bit)

B Auto Connect Praject - new_Controller_0 - Sysmac Studio (32bit) o X
File Edit View Insert Project Controller Simulation Toals Window Help

d
| ]

lalget Device

Registration All Impo t

Instance ID

| Controller Status |

Variable Name | Size [Byte] |

Retumn All to Default

®Right-click on the [Input] tab,
Click [Create New Tag Set].

File Edit View Insert Project Controller Simulation Tools

Window  Help.

Multiview Explorer

new_Controller 0 ¥

¥ Device Information
W Tag Sets

Tags/Max: O / 256

Tag Sei Name |

BitSelection |  Size (Byte) |

] Froaaming ——

| Create New Taq Set
» @ POUs

\aIgeL Device

Registration All Tmport

Siz Instance ID

| Controller Status |
o e
Variable Name | Size [Byte] |

[ Coeneig |

Cut
Copy
bal Variables

PrimaryTask

Description

H Fitter

Return All to Default

DRight-click on the [Input] tab,
Click [Crete New Tag].
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Sets the variable to which the tag data is linked to the tag set. Multiple variables can be registered in the tag

set, but the same size, data type, and number of tags must be matched between the parent PLC and the child
PLC.

B Auto Connect Project - new_Controller_0 - Sysmac Studio (32bit)
Eile

|* aaa -

Edit View Insert Project Controller Simulation Tools

Window  Help.

Multiview Explorer + Toolbox
new_Controller 0 ¥ Target Device

¥ Device Information
¥ Tag Sets

Tag Sets/Max: 1 / 256  Tags/Max 1 / 256

Registration All

e(Bf) | InstancelD | Controller Status |

Variable Name |  Size [Byte] |

Return All to Default

a ®Enter the variable name registered in 9.2.2 Variable
registration to [Tag Set Name] of the added tag.

A Fiter

Next, connect the set tag set to the target child PLC.

[B Auto Connect Praject - new_Controller_0 - Sysmac Studio (32bit) o X
File Edit View lInsert Project Controller Simulation JTools Window Help
¥ @ B3 F
| q q
©@Click the [Connection] button.
Multiview Explorer -

new_Controller 0 v

~ Toolbox
Target Device

¥ Connection
Col

varges Variable | Size [Byte] |Originator Variable | Size [Byte] IConnection Ty Rl

Mhriable Name | Size [Byte] |

Return All to Default

@9 Click the [Import a device from another project]
button in the [Toolbox] tab.

H Filter
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Reads tag set information from the project of the set child PLC.

Import from Another Project

@Click the [Project] button.
E/ Select De rices to Import E Project

Project >

O = ForProcedureManual_ParentPLCProject
- orne..

Default Project

P?  Auto Connect Project

Auto Connect Project
TestE @Select the project of the saved child

Author 10087C00133 PLC.
Created 2020/11/19 11:48:58

— d 2020/11/19 11:48:58
@®Click the [Open] button.

B Auto Connect Project - new_Controller0 - Sysmac Studio (32bit)

Multiview Explorer

1 EtherNet/IP Device List Toolbox
new_Controller 0 v

Select the target devices to import.
v

Controller Name | vice Name
M new Confroller 0 192,168,1,10_N1101_Re.
|E4inew_Controller o 102541012 CHW-EIP2

|Connection NeConnection I/O linput/Out| Target Variable | Size [Byte] [Originator Variable| Size [Byte] [Connectio)
>3 p

@ Select the extended EtherNet / IP unit of

the tag set set in the child PLC and select it.
Check the check box.

Return All to Default

@Click the [Import] button.

Description | Program | Location

A Fitter

Selected/Ma;
Im
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B Auto Connect Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit_View _lnsert

Taroet Device

=10254.10.12_CHW-EIP21(NJ)_Rev3
¥ Connection

Connections/Max: 1 / 256
Target Device

IConnection Ni|Connection IO [Input/Cut| Target Variable | Size [Byte] |Originator Variabl

10254.10.12 CIIW-EIP21(N default 002 input Only (Tag | Input |

Vanahle Name | Size [Rytel I}
v T :
» @ POUs

@Double-click the target tag set.

Retumn Al to Default
LM PrimaryTask

Build
R U Ero=
(I Description Location

A Fiter

Import Tag Set

[ Auto Connect Praject - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools

Window  Help

Multiview Explorer 0 [Unit 0] : CJTW-El...ection Se... X

ol E ~| Toolbox
new_Controller 0 ¥

Target D
¥ Connection
Connections/Max: 1 / 256

Target Device [Connection NelConnection /O lInput/Out| Target Variable [Bytel\Qrininator Variahle, Size [Byte] [Connectiq

ot 02 I Oy g N2~ [

Variable Name | Size [Byte] |
IEEXCTII FR E——
+ '®

Device Bandwidth

Return Al to Default
LM PrimaryTask

@®Specify the tag set specified in ®to ®in
[Originator Variable].

H Fitter

Import Tag Set
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After configuring the tag set, apply the setting to the parent PLC.

B Auto Connect Project - new_Controller_0 - Sysmac Studio (32bit) — a ks

File Edit View Insert Project Controller Simulation Tools Window Help

|« « a @
Multiview Explorer ~ 1 ~ Toolbox

new_Controller 0 v

on I/0 lInput/Out|  Target Variable ytel |Originator Variable

e e R T N R

Size [Byte] |

7 DataTra s | NetOwr |- | |
v
» i@ POUs
Device Bandwidth

Global Variables
Ymha Return All to Defau t

LM PrimaryTask

©®Click the [Online] tab.

B Fitter # B Import Tag Set

8 Auto Connect Project - new_Controller 0 - Sysmac Studio (32bit) -

Offline Ctrl+ Shift+W

Synchronize... Ctri+M
Transfer. Y ToController.  Cte+T

Mode » | From Controllgfl, Ctri+Shift+T
onnection /U (INEUVOUt]  larget variable | Size [Byte] 10riginator Variabl

o T R

Variable Name |  Size [Byte] |

[N

MC Test Run
MC Monitor Table...

v
ogramming CNC Coardinate System Monitor Table
» @ POUs
SD Memory

Controller Clocf..
Release Access[Right.

Update CPU Uit Name... Retumn All to Default

Security

Transfer to Controller Transfer from Controller Compare

Import Tag Set

Controller Status -

“ocation ONLINE 192.168.
ERR/ALM RUN mode

A Fitter
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When transferring data from a PC, the following window will be displayed. Clear the appropriate checkbox
and transfer the data.

Transfer to Controller n

The following data will be trans s

@ Clear the checkbox of [Do not transfer the EtherNet/IP

- Configurations and Setup
EtherCAT, CPU/Expansion R
Motion Control Setup, Cam Data Settings, Event Settings
Task Settings

connection settings (i.e.,tag data link settingx).].

- Frogramming
POUs, Data, Library

- Cptions
Clear the present values of variables with Retain attribute.
Do not transfer the POU program source. All data will be re-transferred when this option is changed.
Do not transfer the following. (All items are not transferred.) .
- ClJ-series Special Unit par:?ﬂeters and EtherCAT slave backup par @ Click the [Execute].
- Slave Terminal Unit operation settings and NX Unit application data.
Do not transfer the EtherMet/IP connection settings (i.e., tag data link settings). ‘

Execute | Close

This completes the setting of the parent PLC.
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9.3. How to set the child PLC

In this section, the settings of the PLCs are made using Sysmac Studio.

9.3.1. Configuration Settings

The configuration setting method of the child PLC is the same as the configuration setting of the parent PLC.
For details, see section 9.2.1, Configuration Settings. However, the IP address must be set so that it does not

correspond to the setting of the parent PLC.9.2.1

9.3.2. Variable registration
Register and set the global variable for tag data link to the child PLC.
To edit the settings, click offline when it is online status, in the same way as described in "9.2.1

Configuration Settings ".9.2.1

[B Auto Connect Project - new_Controller_0 - Sysmac Studio (32bit)

Eile Simulation  Jools Window Help
[] - - -
j* @ G @

Edit  View Insert Project Controller

Multiview Explorer CPU/Expansion Racks + Toolbox

ftem name Value Catego
Controller 0 v l -
S| |||

84 Configurations and Setup Model name NJ-Px3001 ] Communications
Product name NU-series Power Supply U...| [] Analog /O
Specifications AC100-240V/DC24V. 11 Basic /0

linput Keyword

W Show all versions

[] CIW-ADO41-V1
[] CITW-AD042 Ver.1.0
< [] ow-avoau
] Prosommina —— | [ cw-avoer-vn

» @ POUs
L1 ows7mos

Il owemas

AFCloz

CC-Link Slave Interface for CJ Series
CC-Link Input 91W/Output STW max.

Controller Status -~

Description Location ®C||Ck the [Ofﬂlne]

A Fitter
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Next, register a global variable.

[ Auto Connect Praject - new_Controller_0 - Sysmac Studio (32bit) - m] x

File Edit Miew Insert Project Controller Simulation Jools Window Help
1 2 o - o | = " 1 1
| @ G @ |8 ANE R & A 1 14

i R @Click the [Programming] tab to expand it.  §

RO gioup)

DataType | Initial Value AT Retain

@Click the [Data] tab to expand it.

LM PrimaryTask

@Double-click the [Global Variables] tab,

display the global variable setting screen.

Description Location

A Fiter

Register the global variable to be linked with the tag data and set it as follows. It is not necessary to set any
items other than the following.

[ Auto Connect Project - new_Controller_0 - Sysmac Studio (32bit) I

e Gt iew _inart_projet_Goneoller_Sipaesniosia—linten i | ®Enter any name for [Name]. ]
v & @ @ 7

1 [}

Multiview Explorer e Lis! 0 [Unit 0] : C)TW-E e. Globkal Variables X

new_Controller 0 v

®Enter the variable type of the parent PLC to be
linked with the tag.(WORD type is used here.)

& Cam Data

¥ T
» i POUs
¥ m Data
L Data Types ; A
Description Location 1

¥ En Tasks

S @Select output in [Network Publish].

H Fitter

Variable registration is that all. Write the setting to the child PLC.9.2.1.3
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9.3.3. EtherNet/IP connection setting
Sets the tag set for tag data link.

8 Auto Connect Project - new_Controller 0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Si

oo l:

Multiview Explorer

new_Controller 0 v
»>
b4 Programming
» @ POUs
¥ 52 Data

Event Log Viewer..

EtherCAT Diagnosis/Statistics Information Viewer...
Backup

Export Global Variables

Comments for Variables and Data Types (For switching)
Import ST Program..

IEC £1131-10 XML

Toolbox

@ Click the [Tools] tab to expand it.

LF2 Data Import Motor sizing tool Results

Update Configurations and Setup Transfer Data

EtherNet/IP Connection Settings

Launch External Application
Customize Shortcut Keys...
Option...

XLEIEE

s @Click to the [EtherNet/IP Connection Settings].

I | Description Location I

[B Auto Connect Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer Al Etheriet/IP Device List X
| I ‘ | Node Add Device | Description

Controller 0

i 19216804 Built-in EtherlNet/IP Port Setfinas NJ201-1100

A4 Configurations and Setup. ‘l‘_}! 102541011 0 [Unit 0] : CHW-EIP21 (101) CIW-EIP21{NJ) |
E T

~ Toolbox

<Search»

@ Double-click the displayed extended

Ethernet unit

v

» @ POUs

Description Location

LM PrimanyTask
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[B] Auto Connect Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools

¥ Device Information
¥ Tag Sets
: 0 /256 Tegs/Max 0 / 256
¥ A Units
0 [Unit0]: CI

Tag Set Name | BitSelection |

Create New Tag Set

4 Data Trac H
v
Select All
v Expand/Collapse All
Register All Tag Sets
Delete All Unused Tag Sets

kI U Ero i

[ Descriptio

B Fiter

Locatic

Target Device
102541012 CHW-EIP21(NJ) Rev3

Registration All Tmport

Size (Byte) Instance D

| Controller Status Output at Fat

+

Variable Name | Size [Byte] |

All to Default

®Right-click in the [Output] tab and
click the [Create New Tag Set].

Auto Connect Project - new_Controller_0 - Sysmac Studio (32bit)

File Edit View

Insert  Project  Controller  Simulation  Toels
LI |
Multiview Explorer

new_Controller 0 v

56 Tags/Max: 0 / 256

¥ & Units | Tag Se! Name 7

o unite: @ (Nowt ]I

Bit Selection |

| Create New Tag Set
Create New Tag
Cut
Copy

Delete
Undo

v T

» @ POUs Select All

v Expand/Collapse Al
Register All Tag Sets
Delete All Unused Tag Sets

T o
Global Variables | |
¥ B Tasks
L Primary’

Description

sk

H Fitter

Size (Byte) | Size( Instance 1D

Targes Device
™310.254.1012 CHW-EIP21(NJ) Revd

Registration All Tmport

| Contreller Status [Output at Faf

+

Variable Name | Size [Byte] |

Return All to Default

(@Right-click in the [Output] tab and
click the [Create New Tag].
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Sets the variable to which the tag data is linked to the tag set. Multiple variables can be registered in the tag

set, but the same size, data type, and number of tags must be matched between the parent PLC and the child
PLC.

[ Auto Connect Praject - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer 0 [Unit 0] : CJTW-El...ection Se... X

1k P
new_Controller 0 ¥ ‘ l | E E T =

84 Configurations and Setup

Toolbox
Target D

0.254.10.12 CIW-
P Device Information

¥ Tag Sets
Tag S : Registration All Import
L2 Output

| Bit Selection | Size (Byte) | Size (Bif)

¥ & Units
L. O[Unit0]:CJ
1/0 Map

| Instance ID | Controller Status | Output at Fatal Error | |

Variable Name | Size [Byte] |

Retumn All to Default
A4 Programming

» il POUs

. 0 Warnings |
Description
¥ A Tasks
LM PrimaryTask

Location

Enter the variable name registered in 9.2.2

Variable registration to [Tag Set Name] of the
B Fitter ) |Gl added tag

After configuring the tag set, write the settings to the child PLC.

B Auto Connect Project - new_Controller 0 - Sysmac Studio (32bit)

Eile  Edit  View

- [m] X
Insert  Project Controller  Simulation  Tools  Window  Help

Multiview Explorer

-q
new_Controller 0 v ‘ l ‘

b4 Configurations and Setup

~ Toolbox -0
Target Device
1102541012 CHW-EIP21(NJ) Rev3
¥ Device Information
on Racks

/ 1 /2% Tags/Max 1|/ 256
pply : N
LI CPU:NBO1-110
¥ N Units
L, 0[Unit0]:Cl

Registration All Tmport

| Bit pelection | Size (Byte) | Size () | Instance ID | Controller Status | Output at Fatal Error | |

= ¥

Variable Name | Size [Byte] |

Retumn All to [efault

M Frosormng —— |
» @ POUs
¥ ™ Data

L3 Data

| |
¥ E3 Tasks

; ©@Click the [Online].

A Fiter
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B Auto Connect Project - new_Controller_0 - Sysmac Studio (22bit)

File Edit View Insert Project| Controller |ffsulsti

|+ a a @ >

Multiview Explorer -7

new_ Controller 0 v l ‘ Offline Ctr+Shift+W ——
v | s :

Transfer... 4 To Controller..  Ctrl+T

Mode b | From Controllek Ctr+ShiftrT
1/ 256 Registration All import Bport
Variable Name | Size Byte] |
MGt Seicction | S (Byte) | Size (B | Instence ID | Controller Status | Output at Fatal Emor | |
o 2 Auto INot included
] 2 0 leared.

MC Test Run >
MC Monitor Table...

CNC Coordinate System Monitor Table ’
5D Memory Card...

Controller Clack...

Release Access Right

Update CPU Unit Name. Return All to Default

Security Transfer to Controller | | Transfer from Controller Compare

@cClick the [To Controller]. T T

L |
¥ F3 Tasks
LM PrimaryTask

Description Location | ONLINE

ERR/ALM

When transferring data from a PC, the following window will be displayed. Clear the appropriate checkbox
and transfer the data.

Transfer to Controller n

The following data will be transferred.

@ Clear the checkbox of [Do not transfer the EtherNet/IP
mletisbeibe sotulsl g connection settings (i.e.,tag data link settingx).].
EtherCAT, CPU/Expansion Racks, I/ § i
Motion Control Setup, Cam Data Settings, Event Settings
Task Settings

- Programming
POUSs, Data, Library

Cptions

Bl Clear the present values of variables with Retain attribute.
Il Do not transfer the POU program source. All data will be re-transferred IO oA 10 Qi1 [Execute] button
Ei Do not transfer the following. (All items are not transferred.) . .
- Cl-series Special Unit parameters and EtherCAT slave backup paramete to write the settings.
- Slave Terminal Unit operation settings and NX Unit application data.
|| Do not transfer the EtherNet/IP connection settings (i.e, tag data link settings).

Execute | Close

This completes the setting of the child PLC.
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9.4. Get data by CaoTester
Show the how to get set tag data by CaoTester using OMRON.NJ series provider.9.29.3

@Click the [ORIN2].

CacOPCConfig
CacOPCUAConfig
CaocProvLauncher
CacProvWizard
CaoScript
CaoScript Manager

CacS0LConfig

aoS0LLauncher

DClick the [Windows].

Cac50) Tester

Caolester

CacUPnPConfig

@ Double-click the [CaoTester] to

ComEdit start it.

. CompactMDB

BN | - : @)
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After starting CaoTester, perform AddController.
! CaoTester - a X
@Enter any character string in the field.

. ®sSelect ""CaoProv. OMRON.NJ" in the
L Erene SGE ~CHOWTREpaCE
") {53F27CF6-3FCA-4EAT-BF40 B = field.
Devite Gapability : I—J [ Load]
-~ Add Pontroller
Cof Nj v
Provider Nam:m

Machine Name : [

—_—
—W»E' onn=Tep: 192.168.1.3 Network_Type. Nunl

[ [Disable OnMessage Event

Exedute

< >

Ghmmand : |
‘ e Tope : [BSTR =
3 IHO&ZEWSS( “) AddController . T
®Enter the IP address set for the built-in :I @Click the [Add] button.
ute:
EtherNet/IP port of the parent PLC. -
e.g.) Conn=tcp:192.168.1.3
l:eady ’ {53F 27CF6-8FCA| 0
AddVariable is executed after AddController.
!Cao‘reﬂer - a X
®Click the [Get] button in the [Variable
Names] tab to get the list of variable names
[ Recieved Message —
that can be added. e | [Ear=—]
Hiribute - I iet I
Hep: [ Get |
L T] VR
e
o Put |
_ ot |
thmmmd: [—
s 2 Type : [BSTR -
164754 Creating CaEngine.. Pafameter: [ Execute |
[ i et ) ool | . .
i et (o || (| Glie | evem | Sicaw @Select the variable name set in the tag set
Il = B =
£ 184838 Bt BN Ve & varible |7 bt N in the column.
m] 16:48:36 Succeeded. _ydizble Names
11] 16:48:49 Wes("") Gtrls Remove
PhE el i oo s =] -
14] 16:49:29 Succeeded s >
121 e M >
@Confirm that the selected variable name
; '"""’M _ is entered in the field, and click the [Add]
me: [Netnl
. B button.
Ready [ 163F 27GF6-3FCA 1 A
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Finally, execute Get button to get value.
& CaoTester - [} x

Eile Edit View Window Help

\y Eneine Status
E! Q {53F 27CF6-3FCA-4EAT-BF49

< >

[1] 16:47:54 Creating CaoEngine..
16:47:64 Succeeded

g :E:&!s M ')Addcmtruller'
16:4 &SUM ).Oh'ls("NJ ):e

6] 16:48:30 Succeeded. (<8

';% 48:31 M").Ch‘ls("ll] )M

9]

1

1

1

1

1

1
16
IN&S
16:48:36 ‘v\ks(")cirla(" TS
16:48:36 S ucceeded.

16:48:48 Wss(™) Gtrls Remave

16:48:49 Succeeded

3] 16:48:29 Wss(™) AddGontrolle
4] 15 49:2! Sue

1 49:34 th(" JCtrls(“ N )a:
16 15 49:3¢ Succeeded (<SQd

17) 16:43:54 Wss("") Gtrls("Nj” i

l]
1

The procedure for accessing other stations using the tag data link is that all.

PX| Xa@[>rnm

% Gaokngine :

[=lel=]

Get Message I

Attribute : I ; Get -I
Help : l Get I
Date Time : | Get I
Microsecond : | Get |
Tae : [ Put I
o —= @Click the [Get] button.
l _ Gt |
[ Performance..] | Delete | [Hide]
Variable Names
Option : | Get I

mm:P
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