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1T MODBUS TOOLS

Modbus Tools is a powerful multi-purpose Windows-based software package for use off-line.

It uses and outputs fully MS DOS-compatible files that can be saved locally to hard or floppy disk, or
transferred to and from target instruments at high speed over the following communications medium.
LIN via PCLIN or PC cards

ELIN via an Ethernet port

ALIN via a PCALIN or Arcnet card

via a serial port (SLIN)

It is used to define the communication method between LIN and Modbus instruments, for example,
Programmable Logic Computers (PLC’s), and third-party supervisors.

1.1 OVERVIEW OF MODBUS TOOLS

Modbus Tools is used to define the communication between LIN and Modbus instruments, for example,
Programmable Logic Controllers (PLC’s), and third-party supervisors.

The Modbus configuration runs alongside a regular LIN Database, in a Project instrument environment
provided with a Modbus interface, referred to as a Gateway. The Modbus configuration defines the
communication between the LIN Database and the Modbus device. This enables the integration of devices
external to the LIN, for example PLC’s, and permits communication with third-party supervisors.

Note
Modbus Tools is part of a Project based suite of tools and can also be used to configure instruments operating

within a single instrument environment.

Modbus Tools offers:

A common toolset for Modbus supported products.

Automatic documentation.

The LIN instrument may be configured either as a Master, communicating with one or more Modbus
instruments, or as a slave.

The Modbus configuration data is defined in a source file (.ujg).

A Modbus GateWay file (.gwf) is generated and this is downloaded along with the LIN Database (.dbf) file into
a LIN instrument. Some instruments support more than one Modbus Gateway facility, each can specify a
unique Gateway file via a GW_CON block. Each GW_CON block specifies a Gateway file defining the
communication parameters required to transfer data between the LIN Database and Modbus registers in
instruments in this individual Gateway facility.

Note

An appropriate number of GW_TBL blocks can be added to a LIN Database if the features it contains are
required to access the Modbus diagnostic data. The GW_TBL block is a more efficient way of accessing Modbus
diagnostic data than via a table, and also has the advantage of releasing one table for the configuration.
Configuring the GW_TBL block disables the corresponding diagnostic tables, thereby avoiding bit-value conflicts.

Refer to the LIN Blocks Reference Manual (Part no. HA082375U003), in Online Books, for full details.

HA028988 Page 7
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1.1 OVERVIEW OF MODBUS TOOLS (Cont.)

This Modbus GateWay file data defines:

The operating mode (Modbus master or slave).

The communications link set-up (Serial or TCP).

The mapping between fields in LIN function blocks and the registers of a Modbus instrument.

How field values are transferred between instruments. For example which Modbus function codes to use, the
addresses of Modbus registers and the format in which data is to be transferred.

1.2 LIN INSTRUMENT MODBUS CAPABILITIES

When a Modbus configuration is associated with a LIN Database, the instrument target library version is read
from the database file to determine the LIN Instrument Modbus capabilities.

Note

Instruments that do not support instrument and communication parameter configuration by means of either
on-screen menus or the Instrument Options tab on the Instrument Properties dialog can use an appropriate text
editor, i.e. ‘notepad.exe’, to edit it.

The following is a summary of the capabilities that can be defined for each instrument type:

1.2.1 Memory Size

This is the memory available in the instrument for Modbus data to be downloaded to. This value is shown in
the GWF Size - Max Size on the Port Properties tab.

Max Tables

This is the maximum number of tables supported by the instrument. This value is indicated by the GWF Tables
- Max on the Port Properties tab.

1.2.2 Operating Mode

The Operating Mode can be changed, if the instrument type supports the selected, Master or Slave, operating
mode on the Port Properties tab.

1.2.3 32-bit

The instrument type may support mapping of pairs of analogue registers to 32-bit IEEE format. If supported
the 32-bit option is included in the Format selection on the Register tab.

1.2.4 2-bit Swapped

The instrument type may support mapping of pairs of analogue registers to 32-bit IEEE format Word Swapped
with low word first. If supported the 32-bit - Swapped option is included in the Format selection on the
Register tab.

1.2.5 Tick Rate

If supported then the Tick Rate options are enabled (in Master mode only). Values for Slow, Medium and Fast
tick-rates are edited in the Port Properties tab Tick Rate. Slow, medium or fast Tick Rate can be selected in the
Tables tab. In Slave mode the Tick Rate value remains read-only ‘Default’.

In auto-create table mode, the tick-rate value for individual registers can be modified, but this affects the
allocation of registers to tables.

Page 8 HA028988
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1.2 LIN INSTRUMENT MODBUS CAPABILITIES (Cont.)
1.2.6 Instrument Options

For most instrument types, all instrument options are defined within the Modbus Tools and saved in the
Modbus Gateway file, .gwf. For certain instrument types, the options are specified using the Instrument
Options editor. These options include Slave Addr. (in Slave mode), Baud Rate, Parity, Stop Bits (in Serial mode)
and Timeout.

1.2.7 Interface Type

The instrument type may support Serial (EIA232) and TCP interface types. The Instrument may support one or
more port connections for the selected Interface Type.

1.2.8 Number of Interfaces of each Type

The instrument type may support one or more port connections for the selected Interface Type. If Serial is
selected, the Serial Port setting (Serial Port: COMn) in the Operating Mode section shows the port used for
Modbus Serial communications. If TCP is selected, the Serial Port setting changes to TCP port (TCP port: n)
and shows the port used for TCP/IP communications.

1.2.9 CNOMO Registers

The instrument type may support Comité de Normalisation des Moyens de production (CNOMO) registers.
The CNOMO registers return manufacturer and product detail values when the instrument is configured to
operate in Modbus Slave mode only. It displays the Manufacturer’s ID, Device type i.e. LIN identifier value, and
Device version at pre-defined Offset values 121, 122, and 123 respectively in the Register tab.

Note
Offset value 124, will display the instrument status, Device heartbeat.

1.3 CONVENTIONS

Where specific computer keys have to be operated, this is signified as in the following example:
<Ctrl> + <C>

which means ‘Hold the control key down whilst operating the C key’.

Some keyboards may have different key legends. <Delete> for example, may appear as <Del>.

1.4 STARTUP

Modbus Tools can be invoked by:

Double-clicking on a .ujg file in the LINtools project workspace view, or
Double-clicking on a .ujg file in a LIN instrument project folder.

Note
The Modbus Tools may also be started using Command Line Parameter statements.

HA028988 Page 9
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2 VIEW

As shown in the figure below, Modbus Tools is presented as a single tabbed view with an error report window.

File Edit Wiew Help

D & W o |8 9 &

?

Fort Froperties lFlegister] Digital] Diagnnstic] Tables]

File Marme: [C:4hubd odbusT oolzstact. ujg

Databaze: |C:\Program Filez\E urathermit odbusB etattact. dbf

Operating Mode Link Settings Tick Rates [mz]
! l—_|v Modbus Tools settings and | li
iz Master Ingtrument O ptions must Slow: a0
corespond:
Medium: | 200
" Seral © TCP (854 Moare Infa .. (Ect 100

TCP Fort: 502 | Inztrument Optiohs .. |
G'WF Tables G'WF Size [Bytes) Auto-Create
Mumber: 7 baw size: 14336 [v Auto create tables
S B4 Size: 945 [v Diagnostic table
Free: 13390 Jiis
Saving. ..

Ci\EuroPS\TEZ0YSD5,TE20_01WIBRATIO. Ujg

CAEuroPS T2 S0 TE20_01WIBRATIO, guwf

Error: Yalidation error prevents creation of GWF: Register not assigned to a kable
Deleting C:AEUroPS TEZ0VS0S TE20_01\WIBRATIO, gwf...

Done,

For Help, press F1 Maode: MASTER.  AUTO create tables 6%

MUIM

The tabs are named:

Port Properties

Register

Digital

Diagnostic

Tables

And are all described in separate topics.

Page 10
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2.1 TOOL BAR
IR = SR = - TR i B =T . ¢ IR

Note:
The Toolbar can be displayed or hidden using the View menu ‘Toolbar’ item.

[ New. This command is used to create a new Modbus configuration. The user is prompted to select a LIN
database file to be referenced for LIN block field tag browsing.
The file menu command ‘New’ and the shortcut <Ctrl> + <N> can be used as alternatives.

ﬁOpen. This tool is used to open an existing Modbus configuration. If a LIN database file has not already
been specified, the user is prompted to select a LIN database file to be referenced for LIN block field tag
browsing.

The file menu command ‘Open’ and the shortcut <Ctrl> + <O> can be used as alternatives.

IS save. This command is used to save the active Modbus configuration to its current name and directory
(folder). The first time a configuration is saved, the ‘Save As‘ dialogue box appears to allow the configuration
path name to be defined. The file menu command ‘Save’ and the shortcut <Ctrl> + <S> can be used as
alternatives.

To save an already-saved configuration to a different path name, use the File menu ‘Save As...” command.

& Cut. This deletes the highlighted registers from the configuration and places them on the clipboard for
pasting elsewhere. The Edit (or right-click) menu command ‘Cut’ and the shortcut <Ctrl> + <X> can be used
as alternatives.

Copy. This copies the highlighted registers from the configuration and places them on the clipboard for
pasting elsewhere. The original items remain in place. The Edit (or right-click) menu command ‘Copy’ and the
shortcut <Ctrl> + <X> can be used as alternatives.

t& Paste. Imports register data from the clipboard into the configuration. The Edit (or right-click) menu
command ‘Paste’ and the shortcut <Ctrl> + <V> can be used as alternatives.

B paste special. Imports register data from the clipboard into a new destination within the configuration. The
Edit (or right-click) menu command ‘Paste Special...’ and the shortcut <Ctrl> + <Q> can be used as
alternatives.

¥ Undo. This reverses up to the last six editing actions, if possible. The Edit (or right-click) menu command
‘Undo’ and the shortcut <Ctrl> + <Z> can be used as alternatives.

™ Redo. This reverses the last ‘Undo’ action, if possible. The Edit (or right-click) menu command ‘Redo’ and
the shortcut <Ctrl> + <Y> can be used as alternatives.

EPrint. Initiates printing of the configuration, via the standard Printer Dialogue box, which allows the user to
select the required printer, paper source, single/double sided etc.

1 Add registers. Allows the user to add one or more registers to the table as described in ‘Adding Registers’.
serep Properties. See the separate topic: TCP Properties. The View menu ‘TCP Properties’ item, or the
shortcut <Ctrl> + <D> can be used as alternatives.

& Open database. Clicking on this toolbar icon opens the target database in LINtools.

@ Back. This returns the user to the calling application. For example, if this instance of Modbus Tools has
been launched from LINtools by double-clicking a Modbus file in the contents window, then clicking on this
icon returns the focus to LINtools.

% About. Displays details about this version of Modbus tools. Also available from the Help menu ‘About Mdb
Tools..." item.
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2.2 REPORT WINDOW

Error: Analogue regisker, slave 1, offset 100 - Offset: Duplicate reqgister offset
Error: Analogue register, slave 1, offset 101 - Offset: Duplicate reqgisker offset
Error: Analogue register, slave 1, offset 102 - Offset: Duplicate reqgisker offset
Error: Snalogue regisker, slave 1, offset 104 - Offset: Duplicate reqgister offset
Error: Analogue regisker, slave 1, offset 106 - Offset: Duplicate reqgister offset
Error: Analogue register, slave 1, offset 107 - Offset: Duplicate reqisker offset
Error: Analogue register, slave 1, offset 108 - Offset: Duplicate reqgisker offset
Error: Snalogue regisker, slave 1, offset 109 - Offset: Duplicate reqgister offset

Located in the lower part of the display area, this window displays validation errors.
Registers or table data which fail the validation checks are displayed in Red.
Validation is carried out

When a .upg file is loaded

When a .upg file is saved

Whenever data is modified

Validation involves checking that the data is complete and that it is consistent with the LIN Database (.dbf) file
- i.e. the referenced LIN fields exist in the .dbf file and are of the correct type.

Double clicking on an error causes the tabbed window to jump to the erroneous data.

The Report Window can be toggled on and off from the View menu, or by typing <Alt> and <V>
simultaneously, then <R>.

2.3  STATUS BAR

The Status bar is to be found at the bottom of the display area. The status bar can be toggled on and off,
using the View menu ‘Status Bar’ item, or by typing <Alt> and <V> simultaneously, then <5>.

add Registers / /’ Made: MASTER [ALITO create tables 555 [CAP [MUM. [SCRL

The left hand area of the status bar contains tool tips information, giving a brief description of tool bar or
menu commands whilst the cursor is hovering over them.

The right hand area contains details of the port properties mode (Mode: MASTER or Mode: SLAVE), Auto-
create tables mode (AUTO create tables or MANUAL create tables) and the percentage of GWF memory that
has been used so far.

The status of the computer keyboard lock keys (CAP, NUM and SCRL) is also displayed.
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2.4 EDITING TECHNIQUES

2.4.1 Drop down menus
(Also known as ‘Combo’ menus.)

Drop down menus present the user with a number of fixed-value items to choose from. The required value is
clicked on to select it, and the menu then closes.

Drop down menu items are displayed when the associated down-arrowhead button ™! is clicked-on. In some
cases, these arrow heads are permanently visible (example 1), in other cases the list appears only when the
relevant column is clicked-on (example 2).

Furmat

16 Bt j}
]EICD ’
Example 1 Example 2

2.4.2 Text/Numeric Entry
(Also known as ‘String entry’.)

Frarity: | Even

Stop bikz;

Text entry and numeric entry techniques are identical except that for number only fields (e.g. tick rate entry)
there is checking for valid numeric data.

On the Port Properties tab, non-numeric characters are disabled.

On the Register tab and Tables tab, numeric data is checked after an edit (i.e. when ENTER is pressed or when
another cell is selected). If the data is invalid or out of range an error message appears and the data is
restored to the original value.

Click somewhere within the text or numeric field. The cursor appears either at the right hand end of the
existing entry, or within the existing entry, depending on the ‘click’ position.

The existing text can then be edited, deleted, overwritten, replaced etc. using normal keyboard entries.

Eflrt 500 _ Table 1 | I

Typical numeric entry field Typ|cal text entry field

2.4.3 Multiple editing

This allows the user to select a number of registers and to edit them all in a single action:

Select the required registers (1 to 6 in the example below, though they need not be contiguous),

with the control (<Ctrl>) key held down, make the required edit to one of the selected items (Register 2 in
the example).

All the selected items have the edit applied to them.

24.4 Multiple Item selection
Use <Shift> and the left mouse button to select a continuous range of registers.
Use <Ctrl> and the left mouse button to select multiple non-contiguous registers.
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3  PORT PROPERTIES TAB

Operating tode

" Seral ™ TCP

TCP Port; 502

W Tables
Humber: 4

k& G4

Fart Properties l Hegister] Digital ] Diagnu:ustiu:] Tal:-les]

File Marme; |C:\MytodbusT oolshtact ujg

Databaze: |C:AProgram FileshEurothermth odbuszB etahtact. dbf

Link Settingz

todbuz Tools settings and
[nztrument O ptions must
cormespond:

bare Info ...

Ingtrument Options ... |

'WF Size [Bytes)
haw sizer 14336

Size: GOS
Free: 13728

)

Tick Rates [ms]

Sl
b ediLin;
Fast;

Auta-Create

[w Auto create tables
[w Diaghostic table

[v CMOMO responsze

For some instrument versions, the Link settings area appears as shown below, where the serial
communications parameters can be edited directly to match those of the rest of the system.

— Link Settings

Baud rate: I &00 vI
Parity: I Ever - I
Stop bits: |1 ,I

Time out [me]: {500

For further details, see:

Files

Operating Mode
TCP Properties
Link Settings
Instrument Options
Tick Rates

GWEF Tables

GWEF Size
Auto-Create tables
CNOMO Registers

Note

If the instrument Options configuration is defined in hidden library files, some fields can only be configured via

the Instrument Properties dialog.
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3.1 FILES

3.1.1 File Name

This gives the path name for the currently loaded .ujg file.
3.1.2 Database

This displays the database file currently being used. This may be changed by clicking on the button to the
right of the field, and browsing for the required database.

Database: C\PROGRA~14MODBUS™1\act DBF @

— Operating Mode———— 8y Open Lin Database
Maode: ISIa\-'e vl Ba ol |'_}Modbus ﬂ EF v
Parj st
Czip
& Seal  C TCP Sto a8 act, o
SeialPot COM1 - | Fotact1.dbf
G'WF Tables G
Mumber: 4 b g

Max 16 cof Morene
Frel Files of type:  [LIN Database [* dbf) ] Cancel

3.2 OPERATING MODE

Operating mode selection is to be found in the Port Properties tab display, and allows the user to select

Master or Slave and Serial or TCP modes of operation. Selections are greyed out or omitted for instruments
which do not support the relevant mode.

Note

If the instrument type handles properties via the Instrument Options Editor, this section does not include the
Slave Address property.

3.2.1 Mode

Allows the user to select ‘Master’ or ‘Slave’ for the instrument. For instruments which do not support master
mode, the mode is automatically set to ‘Slave’ and is non-editable.

When master mode is selected, the ‘Slave Addr.’ Field (if present) is greyed-out (i.e. it is non-editable).
— Operating Mode ———— — Operating Mode

Mode: I b azter - I Mode: I Slave - I

Slave Add.: |1
" Serial & TCP |4 * Serial " TCP |l
TCP Port: 502 ] Serial Port COM1 - |

3.2.2 Slave Addr:

For older instruments (which do not support the system.opt file), this allows the user to select a Modbus Slave
address (0 to 255) for the instrument. This address must be unique to the link. The field does not appear for
instruments which do support the system.opt file - for such instruments the set up is carried out using the
Instrument Option Editor accessed by clicking on the 'Instrument Options..." key.

HA028988
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3.2.3 Serial/TCP

These radio buttons allow Serial or TCP to be selected as the communications interface type. For instruments
which do not support both, the relevant button is disabled (greyed out).

For instruments whose communications properties are configured via the Instrument Option Editor, the Link
Settings panel presents a button to open the editor to allow communications parameters to be edited. For
instruments that do not use the Instrument Options Editor, the communications parameters are set in the Link
Settings panel.

SERIAL MODE

When Serial is selected the Baud Rate, Parity, Stop bits and Timeout need to be configured.

The Serial Port name is shown. If multiple Serial Ports are supported then the required Serial Port can be
selected.

* Seral  TCP 54 More Info . | Fash |
Serial Park: COM1 @ Inztrument Options ..

Select Serial Interface

E*F Tabl
e Senal Port; |EDM1 j (] ]
Mumber. 7
Cancel |
b & G4
TCP MODE

If TCP is selected, then the TCP Port setting can be edited. The TCP Port number can be edited to any value
between 0 and 65535 inclusive. The default Port number is 502.

" Seral (=« TCP Mare Infa .. Fast
TCP Part: 0 @ [nztrument Options ..

Set TCP Port
E'wF T ablez
Mumber, 5

TCP Port: [

i ” [Default: 502) ﬂ

When configuring a LIN instrument as a TCP master, the TCP port characteristics are set up in the TCP
Properties dialog. The TCP Properties dialog can be accessed from the button to the right of the TCP radio
button, the View menu, by using the short cut <Ctr[> + <D> or the TCP Properties tool.
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3.24 TCP Properties (Devices tab)

Note

If a TCP (.uxm) file is read only, then so are the TCP properties which appear in this display.

Clicking on this tool opens the TCP properties display, a typical example of which is shown below. TCP
properties are defined in a file called "<dbName>.uxm" in the instrument folder. The TCP Properties page can

also be invoked from the TCP button on the Port Properties tab to the right of the TCP radio button, the View
Menu ‘TCP Properties’ item, or by using the shortcut <Ctrl> + <D>.

There are two Tabs: ‘Devices’ and ‘Properties’. The Devices tab is described within this topic; the ‘Properties’
tab in a separate topic.

TCP Properties - _system.uxm E|
Devices l Froperties ]
todbus Port; | J
Instr. [Slave
Hame '_F A_tltlr. IP Address Port
Colaurt 10 101 121131129125 02
Colour2 11 102 121131129126 a02
Add | Remowve |
k. | Cancel | Help |

The ‘Devices’ tab allows devices to be added and/or removed from the configuration.

The list of device properties will be displayed in a grid. Device properties include Name, Instrument number,
Slave address, IP Address & Port.

NAME

ModbusTCP instrument device name can be any combination of alpha and numeric characters. See ‘Editing
Techniques’ for text editing details.

INSTR. NO.

This number (between 1 and 255) is mandatory for GW-modbus and is the decimal Modbus address as
defined in the GW tables "Instr No". See ‘Editing Techniques’ for numeric editing details.

SLAVE ADDR.

This number (between 1 and 255) is mandatory and is the decimal Modbus address of the ModbusTCP
instrument device. See ‘Editing Techniques’ for numeric editing details.
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3.2.4 TCP PROPERTIES (DEVICES TAB) (Cont.)

IP ADDRESS

This is mandatory and is the TCP/IP IP Address of the ModbusTCP instrument device or its TCP/IP address in
standard ‘decimal’ notation*. If an IP Address is used, the Modbus comms needs to resolve it. See ‘Editing
Techniques’ for text/numeric editing details.

*a.b.c.d, where a, b, c and d can have any value between 0 and 255
If an invalid address is entered, a warning message appears.

PORT

This is the decimal TCP/IP port number (0 to 65535) for the Modbus comms in the ModbusTCP instrument
device. If this parameter is missing 502 is used by default. See ‘Editing Techniques’ for numeric editing details.

Buttons are provided to Add a new device and to Remove a selected device.

3.2.5 TCP Properties (Properties Tab)
This TCP Properties tab is depicted below.

TCP Properties g|

Devices FProperties l

Hozt resolution retry delay: IW ms
Connect initial delay: 100 ms
Connect rety 1 delay: W mz
Connect retry 2 delay: lﬁ ms
Connect retry 3 delay: IW mz
R econnect retry delaw: lﬂi s
Reconnect num retries: lﬁi

Agync connect poll timeout; l'll:li ms
Azync connect imeout; lﬂi ms

Defaults |

k. | Cancel | Help |

This display page allows the editing of the main TCP properties as defined in the .uxm file.

The "Defaults" button enables all properties to be reset to default values.

HOST RESOLUTION RETRY DELAY

The address of a Modbus TCP device can be specified by name or IP address.

If an IP address is used, no resolution effort is required, so the value for the host resolution retry delay is not
relevant.

If a name is used, the system must ‘resolve’ the name to an IP address. Once the resolution process is
successful, the resulting IP address is used for communications.

The Host resolution retry delay (default = 300000 msec (5 mins)) defines the frequency at which the system
attempts to resolve the IP Address. Usually, the name is resolved immediately, but the process may fail and, in

such a case, setting the delay to too low a value can reduce performance because of the processing effort
involved.
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3.2.5 TCP PROPERTIES (PROPERTIES TAB) (Cont.)

CONNECT INITIAL DELAY

The initial delay (default 100msec). incurred before attempting to connect to a Modbus TCP instrument
device immediately its IP Address has been resolved. It is not recommended that this value is changed from
the default.

Note that all connection requests are executed asynchronously to avoid blocking the Modbus
communications in the ‘connect()’ call.

CONNECT RETRY 1 DELAY

The delay (default = 1000msec.) incurred before the first retry to connect to a Modbus TCP instrument
device.

CONNECT RETRY 2 DELAY

The delay (default = 2000 msec.) incurred before the second retry to connect to a Modbus TCP instrument
device.

CONNECT RETRY 3 DELAY

The delay (default = 5000 msec.) incurred before the third retry to connect to a Modbus TCP instrument
device.

RECONNECT RETRY DELAY

The delay (default = 0 msec.) incurred between subsequent retries (after the third) to connect to a Modbus
TCP instrument device.

RECONNECT NUM RETRIES

The number of retries (default = 5) to connect to a Modbus TCP instrument device at intervals of the
Reconnect retry delay. Once all retries have been exhausted the algorithm reverts to Connect retry 1 delay
and repeats.

ASYNC CONNECT POLL TIMEOUT

The period of time (default = 10 msec.) that the Modbus comms will wait for a connection to succeed or fail
whilst polling for the completion of a connection request. This defines the amount of time the Modbus
comms will hang in the ‘select()’ call.

ASYNC CONNECT TIMEOUT

The period of time (default = 0 msec.) that the Modbus comms will tolerate before cancelling a connection
request that has yet to complete.

If this tuning parameter is missing a default value of 0 is applied. A value of 0 relies on the Windows
implementation of the ‘connect()’ call to fail a connection request, any other value can be used to circumvent
the time imposed by Windows.
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33 LINK SETTINGS

‘Link settings’ is to be found on the Port Properties tab and appears as one of the figures below, depending on
instrument variant.

—Link Settings———— Link Settings
Iﬁ todbuz Toolz zettings and
Baud rate: | 3600 hd [natrument Options must
. corespond:
Farity: I Even - I
Stop bits: |'| 'vI bore Infa ... J

Tirne cut [ms]; (200 | Instrument Options .. |

3.3.1 Serial Settings

When Serial is selected as the Operating Mode, Baud Rate, Parity and Stop bits configuration fields are
enabled, otherwise, they are greyed out.

3.3.2 Time out
The communications time out (0 to 65535 ms) can be entered here. Default is 500 ms.
3.3.3 Instrument Options...

In certain LIN instruments, some aspects, e.g. HMI, ports, etc. are handled using the Instrument Options Editor
(LIN Modbus Capabilities Instrument Options) invoked by clicking on the ‘Instrument Options... button in the
Link Settings area of the Port Properties tab. The instruments Editor has its own individual Help system which

opens when the ‘Help’ button at the bottom of the Editor Window is operated.

The Instrument Options Editor can,
1. read/write changes into an instrument file
2. organise and present possible configuration options to the user

3. communicate with online instruments in order to both read their current options settings and
download modified options files

4. instruct an instrument (via LIN messages) to reload any Instrument Option settings that do not
require the power to first be isolated then re-applied

5. present the user with only the configuration options applicable to the target instrument

Note
The Instrument Options Editor can also be launched from both LINtools and Windows Explorer.

Link Settings

todbuz Tools settings and
[ntrument O pions must
cormespond:

Mare Info ... J

| Inztrument Options .. |

For successful communications, the Master/Slave etc. settings in the Operating Mode area must match the
settings made in the Instrument Options Editor. See ‘Port selection ’ for details of which port(s) should be
configured for various instrument types.
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3.3.3 INSTRUMENT OPTIONS (Cont.)

SERIAL MODE

When Serial mode is selected in the Modbus Tools, the ‘Instrument Options ...’ button opens the Instrument
Options Editor with the ‘Serial’ properties selected.

Eurotherm LIN Instrument Options Editor &|

[nztrument Optionz l

I ~ com |  comz
Q Hardware R=422
Ctartup Protocol |Termcfg hodbuz-hd
Address |0
Baud 9600 9600
Parity Even Even
5 Data bits |5
Stop bits |1 1
Sedial Timeout 1500
Talkthru
Jorswire Detfault

S

Profibuz
A b’
< > £ >
Ipload current Option zeftings |
Cancel | Help |
Port Select the required port. The settings for each port are specified in a column headed by the

name of the port, e.g. ‘COM1’, ‘COM2’, etc. The selected port indicates the port used for
Modbus Serial communications.

Protocol The protocol for the given port needs to correspond to the operating mode specified in the
Modbus Tools. For Master mode, select protocol Modbus-M. For Slave mode, select protocol
Modbus-S.

Address The LIN Slave Address.

Baud, Parity and Stop bits
Allows these serial properties to be specified.

Timeout Allows the comms timeout to be specified.

3or 5 wire For use on targets where the Serial interface can be configured for 3-wire or 5-wire operation
under program control.
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3.3.3 instrument options (Cont.)

TCP MODE

When TCP mode is selected in the Modbus Tools, the ‘Instrument Options ...” button opens the Instrument
Options Editor with the ENET’ (Ethernet) properties selected. ‘Port Selection ’ gives details of which port is

suitable for which protocol for a number of instruments.

Inztrument Optionz |

;I EMET1 | EMET2 | EHET3
Hardware |Ethernet | Ethernet |Ethernet  |EiF
Protocol ELIM FTF Modhbus-5 (Mo
EMET Address |0 n 0 0
Timeout 1500 1581
Talkthru Mone
§ Indirection fo
Timeout Allows the comms timeout to be specified.

Note

The Instrument Options Editor uses the instrument type specified in the instrument folder in order to apply
rules about which options are supported. These capabilities are based on the LIN Database (.dbf) file that is
specified as part of the Modbus Configuration. If there is a conflict between these instrument types, i.e. if the
Modbus Tools has selected a LIN Database (.dbf) file for a different instrument type to that specified in the
instrument folder then a conflict may arise in getting the Instrument Options settings to correspond to those in
the Modbus Tools. If this occurs, then either change the instrument type in the instrument folder or move the

Modbus configuration (.ujg) and corresponding LIN database file (.dbf) to a different folder.
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3.3.3 INSTRUMENT OPTIONS (Cont.)

PORT SELECTION

This topic describes how to determine the relevant port for configuration.

When TCP and Master are selected in the Operating mode area of the Port properties tab, then ENET 4 should
be used. Use ENET3 for TCP slaves.

If Serial Master or Slave is selected, then click on the ‘Instrument Options’ button in the Link Settings area of
the Port properties page. In the resulting display, use the pull down menus to display and select a suitable

Master/Slave option for each port.
——

Instrument O ptionz

v COM1 Com2
Hardware |RS422 RZ422
Protocol |r-.-1|:|dbus-f hoclkaLz-

Address  (pone

— Baud Modbus-r | 9600
Parel Parity Even
Data hits
Stop bits |1 1
Timeowut |1500 1500
5 Talkthru  |Mone
Ind. Table Al

Serial

Note:
As shown above, the pull down menu appears when the relevant area is clicked on.

3.4 TICK RATES
Tick Rates [ms]

Sl 500
Medium; {200
Fast: 100

If the LIN instrument does not support tick rates, and/or if the instrument is set up as a Modbus slave, the
Tick Rate edit fields are disabled.

If the LIN instrument supports Tick Rates, and it is configured as a Modbus Master, then this area of the Port
Properties tab tab allows values (between 0 and 65535 ms) to be entered for the Slow, Medium and Fast tick
rates.

Each table of registers is assigned one of these tick rates to define the frequency at which it is scanned. The
tick rate associated with each table can be modified in the Tables tab.

The tick rate associated with an individual register can be selected (slow, medium or fast) in the relevant
Register tab or Digital tab. In Auto Create tables mode, this affects the allocation of registers to tables.
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3.5 GWF TABLES
GWEF Tables is to be found in the ‘Port Properties tab’.

WF Tables
MHumber:. -4
T 16
Number The number of tables currently in use.
Max Displays the maximum number of gateway tables available for the current instrument (see LIN

Instrument Modbus Capabilities).

3.6 GWEF SIZE

GWEF Size is to be found in the ‘Port Properties ’ tab.
W Size [Bytes)
b aw zize: 4096

Size 418
Free: 3678
Max Size The memory space available within the LIN instrument, into which Modbus data (as defined in
the GWF file) can be downloaded.
Size The amount of memory being used by the current Modbus configuration.
Free The remaining amount of memory, available for use.

3.7 AUTO CREATE TABLES
‘Auto-create Tables’ is to be found in the Port Properties tab.
Auto-Create

[w Auto create tables
[v Diagnostic table

[v CMOMO rezponze

With this option ticked (default), the allocation of registers to tables is automatic. User editing of the tables is
restricted if ‘Auto-Create’ is selected.

Contiguous blocks of registers associated with a given Modbus slave are assigned to a single table (if possible).
All registers contained in one table are scanned in a single Modbus transaction.

If a contiguous block of registers exceeds the maximum number for a single transaction (2000 digitals, 125
registers) then the excess registers are assigned to a new table.

If, in an otherwise contiguous block of registers, there is a gap that does not exceed the maximum allowable
gap (320 digitals, 20 registers), then the registers will still be assigned to a single table.

If the tick rate of an individual register is modified, then that register will be assigned to a new table.

If Auto create tables is not ticked, the user must specify type, slave address/instrument number, offset and
count for each table, manually. Tables must be defined (in the Tables tab) for all registers to be scanned.
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3.7.1 Diagnostic Table

In auto-create tables mode, a further option ‘Diagnostic table’ is enabled for user selection. If selected, a
diagnostic table will be created consisting of a special set of registers containing status and control bits to
allow the LIN database to interact with the MODBUS drivers. The default diagnostic registers will be added
into the Diagnostic tab register view.

When not in auto-create tables, a single Diagnostic tab can be manually configured in the Tables tab.

3.7.2 CNOMO Response

Certain instrument types have the ability to respond to specific CNOMO registers (LIN Modbus Capabilities
CNOMO Response).

The CNOMO registers apply to specific data that can be read at pre-defined offsets namely Manufacturer’s
identity (121), Device type (122), Device Version (123) and a further register Device Heartbeat (124) reserved
for future use.

If an instrument is capable of a CNOMO response, then this can be enabled via the check-box on the Auto-
create panel of the Port Properties tab.

If CNOMO response is enabled then the user will be prevented from using registers in the CNOMO range,
121-124. If a user adds registers that span these locations then those registers will be reserved as read-only for
CNOMO use and can not be re-assigned by the user.

120 16 Bit u] M+—35 4

121 16 Bit 1] H+—35 4 Reserved CHNOMO register: Manufacturer's ID
122 16 Bit 1] H+—35 4 Reserved CHOMO register: Device type

123 16 Bit u] Mé—3% 4 Reserved CHNOMO register: Device Yersion
124 16 Bit u] M+—35 4 Reserved CMOMO register; (for future use)
125 |16 Bit a M—%5 4

If an attempt is made to add 32-bit registers that overlap with the CNOMO offsets then 16-bit registers will be
inserted alongside the CCNOMO registers to maintain even boundary alignment of 32-bit registers.

WHAT IS A CNOMO REGISTER?

The Comité de NOrmalisation des MOyens de production (CNOMO) registers are set of pre-defined offset
values that return manufacturer and product details value. These Offset values can only be used when the
instrument is configured to operate in Modbus Slave mode.

It return manufacturer’s identity, Device type i.e. LIN ident value, and Device version values on the Register
tab at pre-defined Offset values 121, 122, and 123 respectively.

Note
The Offset value 124, displays the instrument status, Device heartbeat.
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4 REGISTER TAB

Fart Froperties  Register lDigitaI] Diagnostic | Tables |

|Ins‘tr Ho.| |Offset Field Format % % Table % a
10 100 ... 16 Bit o M= § 1 ed.
10 101 ...|16 Bit o M+—35 1 hled.
10 102-3 pidt P L.\ 32 Bi M+—35 1 Iled.
10 104-5 L...| 32 Bit Swapped H+—35 1 ed.
10 106 ...|16 Bit ] M+—35 1 ed.
10 107 ...|16 Bit 1] M4é—25 1 fled.
10 105 ...\ 16Bi 1] H+—3 1 fled.
10 109 ...\ 16 Bit ] M+—35 1 hed.
10 =00 ...|16 Bit 1] M+—35 S hled.
10 =01 ...\ 16Bi 1] H+—235 o Iled.
10 202 ...|16Bi 1] Hé—35 B ed.
10 503 pic1 RematesP ...|16 Bit ] M+—35 5 ed.
10 =04 ...|16 Bt 1] M+—235 5 fled.
10 05 ...|16 Bit 0 M+é—5 3 fled.
11 100 ... 16 Bit 1] H+—3 E fled.
11 101 ...|16 Bit 1] M+—35 B hled.
11 102 ...\ 16Bi 1] H+—3 B fled.
11 103 ... 16 Bit ] M+—35 B Med. .
£ >

Far Help, press F1 Mode: MASTER.  |ALUTO create tables 5% LI

This page shows the analogue registers configured for the various Modbus instruments.
To select a register for edit, click anywhere within the relevant row.

Use <Shift> and the left mouse button to select a continuous range of registers.
Use <Ctrl> and the left mouse button to select multiple non-contiguous registers.
See also:

Adding Registers

Moving Register

Cut, Copy and Paste

Unmapped Registers

Slave Addr

Instrument No.

Offset

Field

Format

Decimal places

32-Bit Date and Time

Read-Write

Table

Tick Rate

Description
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4.1 ADDING REGISTERS

To add further registers:

Click on the ‘Add Registers’ Tool =,

Use the edit menu‘Add Registers’ entry,

Use the right click ‘Add Registers’ entry,

Use the shortcut <Ctrl> + <R>.

Double-click on a blank row in the Register grid.

Double-click on the Slave Addr./Instr. No. or Offset field of an existing register to invoke the Add Registers
dialogue, with initial values based on the selected register.

Note
The Add Registers dialog enables the user to add new registers. It cannot be used to modify fields of an existing
register.

Any of the above calls the ‘Add Registers’ dialogue box, allowing the user to define further registers. The
default characteristics are the same as those of the highlighted register, except that the Offset value is set to
the next available offset. Typical displays for analogue and digital registers are shown below.

Add Registers r$_<|

Slave Addr. _
Offset: 110 Add Registers &3
Count: I Instr. No: [

Fomat: 16 Bit ] Offset EE

DP: [ | Count; L

Read'wiite:  |M <5 -l Readwite:  |M ¢—5 =]
[l cancel | || o0& ] Cancel |

In Auto-create tables mode, all new registers are assigned to a table. When not in ‘Auto-create tables’ mode,
new registers are ‘unassigned’.

Note:

Data in Modbus Tables will become corrupt if registers containing 32-bit or 32-bit Swapped data type runs contiguously between different
Tables.

4.1.1 Slave Addr.

Shows the slave address of the highlighted register. This may be edited to any existing or new slave address
within the range 0 to 255 inclusive. In slave mode the value is automatically set to the LIN instrument slave
number defined in the Operating Mode area of the Port Properties tab.

Replaced by ‘Inst. No.” (below) for Operating mode = TCP Master.
4.1.2 Inst. No.

For Master TCP mode only, this is the decimal Logical LIN instrument number (1 to 255) which corresponds
with the defined physical TCP address of a Modbus slave instrument.

For other modes, Inst. No. is replaced by ‘Slave Addr.’, above.
See also TCP Properties
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4.1.3 Offset

Shows the first available offset, in the table associated with the highlighted register. The offset value may be
between 0 and 65535 inclusive.

If an attempt is made to add a range of registers that conflicts with one or more existing registers, then only
intervening registers are added. Pre-existing registers are NOT overwritten (i.e. any existing mappings or
register field edits are retained).

4.1.4 Count
The number (0 to 65535) of new registers to be added, starting at the Offset address.
4.1.5 Format

Allows a number format to be selected for the field.

16 Bit b

4.1.6 DP
Allows the user to select the number of decimal places to be applied, between none and four.
4.1.7 Read-Write

M+—5 =

This picklist defines the direction in which the data will pass between the Master and the Slave.
M5 -

No data is passed between the Master and the Slave.

M+—5 =

:

Master: This register is periodically updated with data requested by the master from the Slave.
Slave: The content of this register can be read by the Master.

MH—5 =

:

Master: When the content of this register changes, it is written by the Master to the Slave.
Slave: The content of this register is intermittently updated by the Master.

M I

I

Master: When the content of this register is changed by the Master, it is written to the Slave.
Slave: When the content of this register is changed by the Slave, it is written to the Master.

The LIN instrument Operating Mode selection is made in the Port Properties tab.
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4.2 MOVING REGISTERS

Once a register hs been added into the Register grid, the properties of the register may be edited. However,
the Slave Addr./Instr. No. and Offset fields that uniquely identify the register may not be edited.

If it is required to move or copy existing registers to a different Slave Addr./Instr. No. and Offset, this can be
achieved using the Cut/Copy and Paste/Paste Special operations in the Edit menu.

To move selected registers, use the Cut (Ctrl-X) in the Edit menu. The registers will be removed from the grid.
To relocate the registers, use the Paste Special (Ctrl-Q) operation in the Edit menu. This will present a dialog
allowing the specification of a user-defined location. The removed registers will then be re-inserted into the
grid at the new Slave Addr./Instr. No. and Offset locations.

4.2.1 Cut, Copy and Paste

Analogue and digital registers can be deleted, copied or moved using the Delete, Cut, Copy, Paste and Paste
Special operations, accessed via the Edit menu, the context (right-click) menu or the tool bar tools (not
delete).

If any attempt is made to paste overlapping registers, a warning message appears, giving the user the
opportunity to overwrite those registers which are overlapped, to paste to a different location or to cancel the
paste operation.

Confirm Add Registers

Register 1:102 already defined

Qvenmrite | Paste Ta... Cancel |

Clicking on Paste To... calls the following display, allowing the user to edit the paste destination.

Paste Registers to New Slave f Offset [‘5__<|

Instr. Mo Te: |q
Offzet: Te: (109

0k Cancel
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4.3 UNMAPPED REGISTERS
When not in Auto-create mode, tables can be configured manually.

Corresponding unmapped (virtual) registers will be automatically added into the appropriate registers view.
This saves the user the extra effort of creating registers that have already been defined within the range of an
existing table.

Unmapped registers are displayed in italics.
Groups of unmapped registers may be displayed in a compressed format (single row)

|header Status ColdStrt e M= 5 2 {Med.
" header Alarms BattLow J1“ T e=s PR }R&édf st
5' g header.AIarms.Snﬂware ,.,.J1 Me—s BT fed,
J 2?3(2) e O ST S e i S [Ty TP YT P T
[ pid1 Alarms Software |1 T e — B T e e
or expanded using the +/- button to show the individual registers.
|5 % header Status ColdStr _[1 s MIeIS 2 R Med
header Alarms BattLow | |1 = 2
& header.Alarms.Soﬂware _11 M5
e e i — ki "Etfioﬁmpﬁéi:f R
J'J ; “Unmapped
| Ll | T Unmapped
| id1 Alarms Software B st vpm— PR (Y R

In order to configure an unmapped register, click on a grid cell to edit the data in the normal way. When data
is applied to an unmapped register, it is no longer a virtual register and is no longer displayed in italics.

4.4 COLUMN HEADINGS
4.4.1 Slave Addr

The address (in the range 0 to 255) of the slave instrument. (See ‘Editing techniques’ for text/numeric editing
details)

In Auto-Create mode the Slave Addr. is not editable.

In Slave mode, the Slave Addr. of the LIN instrument being configured is used.
In TCP Master mode, ‘Slave Addr.’ is replaced by ‘Instrument No.".

See also TCP properties.

4.4.2 Instr No.

For Master TCP mode only, this is the decimal Logical LIN instrument number (0 to 255) which corresponds
with the defined physical TCP address of a Modbus slave instrument.

For other modes, Instrument No is replaced by Slave Addr..

See also TCP Properties

4.4.3 Offset

This defines the offset for each register in the range 0 to 65535 inclusive.

If the number format of a register is 32 bit, then the register occupies two adjacent offset addresses.

Digitals defined as having width = n, occupy n adjacent offset addresses. For n > 1, the register may be
displayed in a compressed format (single row) or expanded using the +/- button to show the individual bit
mappings. See ‘Digital Tab’ for examples.

Multiple bit digitals must start at an 8 bit boundary relative to the start of the table or an error will be
reported.
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Ly e i VG
4[%32 Bit
ol 6 Bit 1]
T]Eru:uwse LIM block. Fieldsl
16 Bit n
The LIN Field value may be edited directly, by typing-in the relevant block and field name.

4.4.4 Field

Alternatively, the LIN database browser can be opened (by clicking on the browse button to the right of the
field value, (see above)) to provide the user with a quick and easy method of assigning LIN blocks to registers.
The browser can be ‘pinned ’ by clicking on the ‘pin’ icon.

LIN Database Browser X

)|

= % pid2 A

G FB_OP
G FF_PID
G Haa

G HDA
G HL_oP

g HL_5P
gy HR_oP
gy HR_5P
gy LAA
gy LDA
g LL_OP
gy LL_SP
gy LR_OP
gy LR_SP
gy oF
g PV

g RemokespP

freanl Sl

Clear Cancel

Only LIN references which have data types valid for the type of register being mapped are offered for
selection, as listed below.

Field names can be set to ‘empty’ (i.e. unmapped) by clicking on the Clear button. Unmapped registers do not
result in errors.

ANALOGUE REGISTER DATA TYPES

Analogue registers can be mapped to LIN fields of the following types:
Single

Long

UnsignedLong

String

Date

Time
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4.4.4 FIELD (Cont.)

DIGITAL REGISTER DATA TYPES

Digital registers can be mapped to LIN fields of the following types:
Boolean

Alarm Bitfield

Subfield 8 or subfield8.bitfield

Subfield 16 or subfield16.bitfield

4.4.5 Format
Allows the number format to be selected from a list.

Only those formats supported by the LIN instrument being configured are included in the list. See also LIN
Instrument Modbus Capabilities.

16 Bit b

16 Bit
32 Bit
32 Bit Sweapped

16-bit The normal register format

32-bit IEEE format (if supported)

32-bit swapped IEEE format but with low order word first (if supported)
BCD 16-bit binary coded decimal.

Note

If either of the 32-bit formats is selected, the offset value changes to include two adjacent registers, and the
decimal places selection is disabled. 32-bit formats must not run contiguously between different Tables.

Offset Field Format s
100 .. |166t a

101 .. |166t a

102-3 pid1 P ..|32 Bt

104-5 pid2 P ..|32 Bt

106-7 pid3.PY |32 Bt

AMnR wirll hacds l1e oa 4

TIME AND DATE 32-BIT FORMAT

If either 32-bit or 32-bit Swapped format is selected, an analog register can be mapped to a Time or Date
function block field. In this case, the 32-bit Time or Date format is supported in the adjacent column (Decimal
Places).

W 52 Bit Swvapped JRlellH i

A 32-bit Date field is read only format, 1ISO8601.
A 32-bit Time field may be selected between 1ISO8601 and POSIX.
For further details see 32-bit Date and Time.
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4.4.6 Decimal Places
Allows the selection of the number of decimal places between none (e.g. 1234.) and four (.1234).

Decimal

j

Places

7 =

This field is enabled only when registers having 16 bit or BCD format are being edited.

Note that in the case of a 32-bit format register that is mapped to a Time or Date function block field, the
Time or Date format is supported in the decimal places column.
L 1

4.4.7 Read-Write

M+—5 =

No data is passed between the Master and the Slave.

| n—s =

M+—5 =

Master: This register is periodically updated with data requested by the master from the Slave.
Slave: The content of this register can be read by the Master.

MH—5 =

:

Master: When the content of this register changes, it is written by the Master to the Slave.
Slave: The content of this register is intermittently updated by the Master.

M 5 -

I

Master: When the content of this register is changed by the Master, it is written to the Slave.
Slave: When the content of this register is changed by the Slave, it is written to the Master.

The LIN instrument Operating Mode selection is made in the Port Properties tab.
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4.4.8 Table

This read only value shows the table number to which Modbus registers have been assigned. Contiguous
tables for a given slave are separated by a thick grey line.

Each table can have only one tick rate associated with it. In auto-create tables mode, changing the tick rate of
one or more registers in a table results in the creation of a new table just for those registers.

Note
Tick rate can be edited only when ‘Master’ is selected in ‘Operating Mode’ in the ‘Port Properties tab’.

4.4.9 Tick Rate

Tick Rate 0
(ms} T
Med. F
e,
Bitea. o200

e, (200 |
Fast (100)

Applies only to instruments that support ‘Tick rates’.

See also LIN Instrument Modbus Capabilities.

In master mode, this allows slow, medium or fast to be selected for each register. (See ‘Editing techniques’ for
drop-down menus description)

Each table can have only one tick rate associated with it. In auto-create tables mode changing the tick rate of
one or more registers in a table will result in the creation of a new table just for those registers.

Actual values for the three tick rates are entered in the ‘Tick Rates’ area of the Port Properties tab.
4.4.10 Description

This is a free-format text entry description for the table, of up to 100 characters.

See ‘Editing Techniques’ for text editing details.

4.4.11 Pinned

When pinned the browser window remains open, allowing the user continuously to assign registers to fields
without having to close and re-open the window each time.

LIN Database Browser

=&

- % pidz

G FE_OP
G FF_PID

Pin icon when window unpinned.

LIN Database Browser

‘?%; pidz

G FB_OP
il FF PID

Pin icon when window pinned.
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5 DIGITAL TAB

Part F'ru:uperlies] Fegister Digital lDiagnDslic] Tal:ules]

Instr Ho.| |[Offset Field Width W Table Eﬁ

10 203 header Alarms Battlow 1 M+—3 2 Med.

10 204 I M+—5 2 Med.

10 205 L1 M4—35 2 Med.

10 206 I M4—35 2 Med.

10 207 1 M4—35 2 Med.

11 380 | ER Mé—3 4 Med.

11 391 I M+—35 4 Med.

1 +| 39208) 4 i
| — header Dyons T

11 i irtby A s 1 M4—35 4 Med.

F Expand/Compress Mulki-bit fields _ 1 Prp— 4 Med.

L4
For Help, press F1 Mods: MASTER  |AUTO create tables 6% LI

This page shows the digital registers configured for the various Modbus instruments. To select a register for
edit, it can be clicked on anywhere in the relevant row.

Use <Shift> and the left mouse button to select a continuous range of registers.
Use <Ctrl> and the left mouse button to select multiple non-contiguous registers.
See also:

Adding Registers

Cut, Copy, Paste

Unmapped Registers

Slave Addr.

Instrument No.

Offset

Field

Width

Read-Write

Table

Tick Rate

Description
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5.1 COLUMN HEADINGS
5.1.1 Width

. Ofset Field Width
200 pic Alarms Software Bl
201 pid2 Alarms Software E
202 pic! Longusertags ModeZel. J 1
203 header Alarms BattLow | |1
+| 204(4)
+|208-15 EE

Expand/Cornpress Mulki-bit fields kTrack J»]

Digital registers have a width property. This defines the number of bits that are mapped to a specified LIN
field.

If a digital register is mapped to multiple bits then the register may be displayed in a compressed format
(single row) (208-215 above) or expanded using the +/- button to show the individual bit mappings (216-223

above).

Note
Multiple bit registers must start at an 8 bit boundary, relative to the start of the table, or an error will be
reported.
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6 DIAGNOSTIC TAB

Part Properties ] Fiegister ] Digital  Diagnostic: l T ables ]
i Decimal | Read-Write Tick Rate ’*
Offget ... {Held Format Places (M.—...5) |L3&  (nq) De
I O (- O~ N O T N
1 L. 16 Bit i] M¥~—3 3 IJA, Flz
2 .| 16 Bit i] M=% 3 M, Dz
3 ...|1E Bit i] M¥~—3 3 IJA, Gl
4 .| 16 Bit i] M=% 3 M, Ing
) L. 16 Bit i] H*~—3 3 T2 Ur
E .| 16 Bit i] M=% 3 Mi&, Ur
7 L. 16 Bit i] H*~—3 3 T2 Cr
g .| 16 Bit i] M=% 3 M, Ur
9 |16 Bit i] H*~—3 3 T2 Ur
10 .| 16 Bt i] M==s 3 P&, ur
11 L. 16 Bit i] H*~—3 3 T2 Mtz
12 16 Bit 1] Mt—.5 3 i, s
< >
For Help, press F1 Mode: MASTER | AUTO create kables 6% LM

The diagnostic table is a special set of registers containing status and control bits to allow the LIN database to
interact with the MODBUS drivers. A diagnostic table allows MODBUS operation to be controlled, or
diagnostic information to be presented to the LIN database. Only one diagnostic table need be configured per
MODBUS configuration.

In auto-create tables mode, a diagnostic table is created and the default diagnostic registers are added into
the Diagnostic register view.

When not in auto-create tables, a single Diagnostic table can be manually configured on the Tables tab.

The diagnostic table is a special set of registers containing status and control bits to allow the LIN database to
interact with the MODBUS tables. A diagnostic table allows MODBUS operation to be controlled, or diagnostic
information to be presented to the LIN database. Only one diagnostic table need be configured per MODBUS
configuration.

See also:

Offset

Field

Format

Decimal Places

Read-Write

Table

Tick Rate

Description

The registers of a diagnostic table are in two distinct sets --- the first sixteen at default addresses 0 - 15, and

the following registers at addresses 16 onwards (one per table) up to the maximum number of tables
supported.
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6.1 REGISTERS 1 TO 16

The first set of registers (with default addresses 0 to 15) are for internal diagnostic use, and are read-only to
the user. They present general information on the operation of the MODBUS and their functions are
independent of whether the instrument is operating as a master or a slave. The following lists these registers
and their functions:

0 (Unused)

1 Flags 32-bit configuration errors (1 bit per table)

2 Diagnostic register, bits currently allocated: Bit 5 --- Slave in listen-only mode
3 Query data as transmitted by function code 8 sub code 0

4 Input delimiter as transmitted by function code 8 sub code 3
5 (Unused)

6 (Unused)

7 Count of error messages sent by slave

8 (Unused)

9 (Unused)

10 (Unused)

11 Master polling task: cycle period in 4 ms ticks

12 Scanner task: time to check all tables in 4 ms ticks

13 Scanner task: time used last time scheduled in 4 ms ticks

14 Scanner task: time used for last delay in 4 ms ticks

15 (Unused)

6.2 REGISTERS 17 ONWARDS

The second set of registers (with default addresses 16 onwards) allows individual tables in the configuration to
be monitored and controlled. Each register in the diagnostic table is automatically allocated to an entire table
in the configuration. Specifically, the diagnostic register at default address 16 is assigned to table 1, the
register at address 17 is assigned to table 2, and so on up to the max number of tables.

The function of this second set of registers depends on the systems current operating mode, Master Mode, or
Slave Mode.
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6.2.1 Master Mode
Master mooe |F|B|D|C|BlA|9|8|7|6(5(4|3(2|1|0

'!.\__ _.A‘_ F 1 i 3 4 F Iy
T Y T
Write error code 1 I

Fead error code
Feserved

Disable write

Scan completed

single scan

Disable continuous scan
Online

WRITE ERROR CODE
Normally zero. Otherwise it contains the error code associated with the last write to this table.

READ ERROR CODE
Normally zero. Otherwise it contains an error code associated with the reading of this table.

DISABLE WRITE
Setting this bit to 1 stops the master writing to the slave across the serial link.
Note that when this bit is reset to 0, a write is forced to all the values in the table.

SCAN COMPLETED

This sets to 1 when the master has completed a scan of the slave. When operating in single scan mode, it
indicates that the scan is finished and the data is available for use. It resets when the single scan bit is set, as
described in the example below.

SINGLE SCAN

This is used in conjunction with the disable continuous scan bit. It allows a database sequence to initialise a
single scan.

DISABLE CONTINUOUS SCAN
Setting this bit to 1 stops the master polling the slave across the serial link.

ONLINE
This sets to 1 when the slave is responding to the scanning routines.

The single scan and scan completed bits are used together when a slave can be polled only under specific
circumstances. A small sequence must be implemented to ensure that these bits are used correctly. The
‘disable continuous scan’ bit must also be set.

The suggested sequence for these operations is:
Reset the single scan bit

Wait till scan completed reset

Set the single scan bit

Wait till scan completed set

The data is now valid

Loop back to step 1
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6.2.2 Slave mode

In slave mode the diagnostic register includes bits that allow monitoring and control of the associated
MODBUS table by the strategy running in the LIN database.

stave mooe |BFE(D|IC|B|A|9|8|7|6(5(4|3|2|1|0

l\__ J A

' Lj

Reserved 1
Cizable write

Fezerved
Cn line

The values in the register are used in the following way:

DISABLE WRITE

Setting this bit disables writes across the MODBUS serial link to the associated table. The slave will return
error code 8 (see Table, Exception responses ).

ONLINE

This bit is set to 1 if the table has been written to or read from in the period defined in Time out.

In master mode the diagnostic register includes bits which allow control by a database sequence of read/write
operations when required by the application:
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6.3 DIAGNOSTIC FUNCTION CODES

Accessed by Modbus function code 8

Sub- | Data
Code | sent

aooo | === | Echoes the data sent.
QOO0 | Bestarts.

Qoo FE00 Resetsthe diagnostic counters, and re-enables response if the
slave has been placed in listen-only mode by sub-code 4.

Cescription

0002 | xxxx | Returns the diagnostic register Calways zera).
0003 | ABxx [ Changes the ASCI delimiter (Echos the data sent).
0004 | 0000 Forces Listen-only mode. There is ne response to this

function.
O00A | 0000 | Resets all counters.
noopB Mot supported.

Feturns the number of CRC errors detected in messages
addressedto this slave.

QonC | onon

QOO0 [ 0000 | Returns the number of error messages returned by this slave.

Returns the number of correct messages addressed to this

QOOE | ooon
clave,

Returns a count of the number of tirmes the slave has not
000k | gooo | respended to a valid mesage (e.g. an unsupported fundion or
a buffering problem inthe slave.)

aoto | oooo | Always returns 0,

aot11 | aooo | Always returns 0.

Returns the count of character errors received at the slave

00121 0000 (i.e. owverrun + parity + framing errors).
no13 Mot supported.
fol 4 Mot supported.

6.4 EXCEPTION RESPONSES

The following error codes can be stored in bits 8 to B or C to F described in ‘Diagnostic Tab’

01 lllegal function The function is illegal or not supported

02 Illegal data address The address does not exist within this slave

03 Illegal data value The value in the data field is invalid

04 Failure in associated device

05 ACK (Acknowledge)

06 Busy, rejected message

07 NAK (Negative acknowledge)

08 Write error. The data has been write protected via a bit in the appropriate diagnostic register. See
‘Diagnostic Tab’

09 Zone overlap

0A Header error

0B Slave absent

0C CRC error

0D Write inhibited. The server has requested that a value be written to a slave, but none of the write codes is
enabled for the table

OE Incorrect length. The length of the response message does not match the expected length

OF Slave Time out. No response was detected within the period defined in the Time-out parameter
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7  TABLES TAB

Part F'ru:uperties] Hegister] Digital] Diagnostic  Tables

Table Type Instr Ho. Offset Count %“ w -:f:ﬁ Descriptiol
1 REGISTER 10 100 10 10 34616 e,
2 DIGITAL 10 ] 208 208 12515 e,
3 DIAGROSTIC i, 0 a0 a0 (EEPLY [
4 DIGITAL 11 380 28 28 12515 e,
5 REGISTER 10 00 G 5] 34616 e,
G REGISTER 11 100 g o] 34616 e,
7 UNUSED 0 0 0 0 __ Med
5 UNUSED 0 0 0 1 __ Med
g UNUSED 0 0 0 1 __ Med
10 UNUSED 0 0 0 1 __ Med
11 UNUSED 0 0 0 1 __ Med
12 UNUSED 0 0 0 1 __ Med
13 UMUSED 0 0 0 1 e,
<

For Help, press F1

Mode: MASTER | AUTO create tables

B

The Tables tab includes an entry for every configurable table for a given LIN target instrument. The maximum
number of tables that can be configured for a given instrument is dependent on the LIN target library type.
See also Lin Instrument Modbus capabilities.

Table data that is incomplete or invalid is displayed in red and a corresponding message given in the report

window.

In Auto-Create mode, tables are automatically configured as registers are added. In this case Table Type, Slave,

Offset and Count are read-only.

When not in Auto-Create mode, tables can be configured manually. Corresponding virtual registers will be

added as new tables are configured. See also Unmapped Registers.

In Slave mode, the Scan Count, Function Codes and Tick-Rate are not shown.
7.1.1 Editing cells on the tables grid
Clicking on a cell activates an appropriate editor. For further details, see:

Table Number
Table Type
Slave Addr.
Instrument No.
Offset

Count

Scan Count
Function codes
Tick rates
Description
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7.1.2 Table Number
The tables tab contains a list of all available tables, whether used or not. The table number is not editable.
7.1.3 Table Type

Displays the type of registers associated with each table. (See ‘Editing techniques’ for drop-down menus
description)

In Auto-Create Mode the table type will be read-only. Otherwise, the table type may be selected as REGISTER,
DIGITAL, DIAGNOSTIC or UNUSED.

Type

7.1.4 Function Codes
The function codes that may be used to transfer registers assigned to this table.
In Slave mode, the Function Codes are not shown.

Clicking once within the cell, calls the Modbus Function Codes box as shown below. This allows the currently
allocated codes to be enabled/disabled for the table. Function codes are automatically allocated according to
register type.

Modbus Function Codes D_<|

v 1 Read digital output status

v 2 Read digital input ztatus

v Bwiite zingle digital output

v 15%ite multiple digital outputs

k. | Cancel

The possible function codes are as follows:

Read digital output status

Read digital input status

Read analogue output registers

Read analogue input registers

Write single digital output

Write single analogue output register
Write multiple digital outputs

Write multiple analogue output registers

HA028988

Page 43

Issue 5 Sept 11



MODBUS TOOLS HELP MANUAL

8 MENU BAR

File Edit Miew Help

The menu bar contains the following items, each of which is described in one or more separate topics:
File menu

Edit menu

View menu

Help menu
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8.1 FILE MENU
File

Ty Chrl4+M
Qpen... Chrl+O
Save Ckrl+5
Save hs...
Save Special »
Import CSY... Chrl+1
Export CSY... Chrl+E

Page Setup...
Prinkt Setup. ..
Prink Preview
Print... Ckrl+P

1 CAPROGRA~1Y, . \MODEBS~ 1, ujg
2 Modbus tools.ujg

3 CODOCUME-~1Y, . fkack.ujg

4 CADCCUME-1Y, ,Abact, ujgold

Exit
8.1.1 New

This command is used to create a new Modbus configuration. The user is prompted to select a LIN Database
file to be referenced for LIN block field tag browsing.

Shortcuts:
‘New’ tool [ ,
<Ctrl> + <N>.
8.1.2 Open

This tool is used to open an existing Modbus configuration. If another ‘instance’ of the selected file is already
open, a message appears asking if a new instance of the file is to be opened or if the existing instance should
be switched to. Where several instances are open, ‘Switch To...” opens the first instance.

If a LIN database is not specified, the user is prompted to select a LIN Database file to be referenced for LIN
block field tag browsing.

Modbus Tools E|

Thiz file iz already being edited elzewhere. Choose "Switch To'
to activate that edit, or 'Open’ to open a second edit.

C:AEuraPSsPrajl WM ebwarkshLIN24T340_0345T940_03.ujg

Switch To... | Open Cancel

Shortcuts:

‘Open’ tool ﬁ,

<Ctrl> + <0O>.

8.1.3 Save

This command is used to save the active Modbus configuration to its current name and directory (folder). The

first time a configuration is saved, the ‘Save As’ dialogue box appears to allow the configuration path name to
be defined.

Shortcuts:
‘Save’ tool E,
<Ctrl> + <S>.
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8.14 Save As...

The ‘Save As‘ dialogue box appears to allow the configuration to be saved to a new location.

Save As @
Save in: |lf,‘ tModbusBeta j £ ED-
ICyHelpos0s
Iasl
I2)zip

@ Format.ujg
@ tack,ujg

Filz namme: bact.ujg

Save

Save as type: |M|:||:||:|u$ Configuration [*.ujg]

j Cancel |

8.1.5 Save Special

When clicked-on, this provides a single item menu selection ‘Text Listing’. If selected, Text Listing creates a
‘simple text’ (.txt) file containing the Modbus configuration.

8.1.6 Import CSV

This command is used to load a CSV format Modbus configuration. When the required file has been selected

from the file dialogue, the user is asked to define a delimiter from Comma, tab or space.

Shortcut: <Ctrl> + <|>,

Import C5Y File

?X

Laok in: | (2 Modbus

IEJSI

Efnrmat.csv

File name; |I]5I]51 1.caw

Files of type: | Modbus CSV [*.cav]

j Cancel |

Import CSY File

)

C5Y Delimiter; | COMMA
COMMA,

SPACE
TAR

| ] |
Cancel
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8.1.7 Export CSV

This command saves the current configuration file in CSV format. When the required file name has been

entered in the file dialogue, the user is asked to define a delimiter from Comma, tab or space.
Shortcut <Ctrl> + <E>.

Save As @
Save in: |@ Modbusz j - fji B
st

Zhzip

#]050511.csv

E]Fl:urmat.l:sv

File: riame: |EIEI]51 2oav

Save as yper | Modbus CSW [ csv) | Cancel

[ Export CSV File X

C5Y Delimiter: | COMM, " | ok, |

COrMA
SPALCE Cancel
TAR
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8.1.8 Page Setup

Page Setup E|
Instrument Info [Regiztry Default)
Text1: Teut 1
Text 2: |Te:-ct 2

File Info [Registy Default]

Text 3 |Te:-ct 3
|zs0e: |Te:-ct 4
T ool Info

Title: [Dveride] |Te:-ct 5

Bitmap path and filename: Browsze

|I::"'.F'r|:|gram Fileg\Eurotherm'ModbusBeta'Helpl50544dd Register to

Printed Border Layout

Title :ext; Issue
Bitmap --§ﬂ3

k. | Cancel

This command allows the user to define the text entries in the title block that appears at the bottom of the
page(s) when the configuration is printed. ‘Text 1’ to ‘Text 5’ in the figure above appear in the locations
shown in the figure below. Date, page numbering, and the file and database names are non editable.

Text5 Text 1 lssue: Text 4
- - Text 2 Date: 25/05/105
File: tact.ujg | DB:tactDBF  [Tem 3 Page 1075

BITMAP PATH AND FILENAME

This allows the user to select a bitmap image (e.g. a logo) to appear below the Text 5 in the bottom left hand
corner of the printed page(s). The path name can be typed in, or can be browsed for using the ‘Browse’ key.
8.1.9 Print setup

This command allows printer default settings to be entered for printed documents.

8.1.10 Print Preview

This command displays the active Modbus configuration as it would appear when printed. The Print preview
toolbar allows the user to view one or two pages at a time, move forwards and backwards through the
document, zoom into and out of pages, and to initiate the print.
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8.1.11 Print

This command calls the standard Printer Dialogue allowing the user to select a printer, paper source, single or

double sided, number of copies etc. for the printed configuration. The default values can be set up in ‘Print
setup’ described above.

Shortcuts:
Print tool %,
<Ctrl> + <P>.

Printer

M arne: HF Lazer)et 3000 Seres PS LI Properties. .. |

Status: Ready
Type: HF Lagzer)et 8000 Senesz PS
Where:  topper

Comment;

[ Print to file
Print range Copies
= Al Murnber of copies: m
" Page:  from: |1 b

- el
]S | Canizel

Printed configurations consist of the following pages
Port properties information,
Table information

Diagnostics information
Modbus tables (one page for each configured table)
8.1.12 Previous configurations

This is a list of the last four Modbus configurations used. A configurations can be opened by clicking on the
relevant file name.

8.1.13  Exit

This command quits the current Modbus Tools session. If there are unsaved changes, the user is asked if the
changes are to be saved.

L] "_q. Save changes to Format.ujg?
[ ]

Yes Mo Cancel

Shortcuts:
<Alt> + <F4>,

Double click on the application control menu, then on ‘Close’.

HA028988
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8.2 EDIT MENU

Edit

Undo Add Registers  Crrl+2
Reda Chrl+
Zuk Chrl+3
Copy Chrl+iC
Paste Chel+y
Paste Special. . Chrl+0)
Delete Dl
Gaka kel
&dd Registers Chrl+R
Add Table Chel+T
Aukocreate 4

8.2.1 Undo (last action)

Use this command to undo up to the last six editing actions (if possible). The item is ‘greyed out’ if there is no
previous action to be ‘undone’.

Shortcuts:

‘Undo’ tool %2,

<Ctrl> + <Z>’

Right click menu ‘Undo (last action)’ item.
8.2.2 Redo (last action)

Use this command to reverse the last undo action (if possible). The item is ‘greyed out’ if there is no previous
undo action to be ‘redone’.

Shortcuts:

‘Redo’ tool &2,

<Ctrl> + <Y>,

Right-click menu ‘Redo (last action)’ item.
8.23 Cut

Deletes the current selected registers from the configuration and places them on the clipboard, ready for
pasting elsewhere. The item is ‘greyed out’ if no registers are selected.
Shortcuts:

‘Cut’ tool &

<Ctrl> + <X>,

Right-click menu ‘Cut’ item.
8.24 Copy

Copies the current selected registers to the clipboard, ready for pasting elsewhere. The original registers
remain unchanged. The item is ‘greyed out’ if no registers are selected.
Shortcuts:

‘Copy’ tool ,
<Ctrl> + <C>,

Right-click menu ‘Copy’ item.
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8.2.5 Paste

This inserts a copy of the clipboard register data into the document. The clipboard contents remain
unchanged. The item is ‘greyed out’ if the clipboard is empty.

Shortcuts:

‘Paste’ tool 2

<Ctrl> + <P>,

Right click menu ‘Paste’ item.
8.2.6 Paste Special...

This inserts a copy of the clipboard register data into a new, user definable location. The clipboard contents
remain unchanged. The item is ‘greyed out’ if the clipboard is empty or if multiple slaves are included in the
clipboard content.

Shortcuts:

‘Paste To’ tool @,

<Ctrl> + <Q>,

Right-click menu item ‘Paste Special...

8.2.7 Delete
This item deletes currently selected registers from the configuration. The item is ‘greyed out’ if no registers

are selected. Unlike the ‘Cut’ command, deleted registers are not placed on the clipboard and cannot thus be
‘pasted’.

Shortcuts:

<Delete> key,

Right-click menu item ‘Delete’.

8.2.8 Goto

From the ‘Tables’ tab, this command moves the user to the Register or Digital tab which contains the
highlighted table, and highlights the first register assigned to that table.

From the Register tab or Digital tab, the command moves the user to the ‘Tables tab’ and selects the table
that the selected register is assigned to.

If multiple registers are selected, then the table associated with the first of the selected registers is moved to.
If the register is not assigned to a table, no navigation takes place.

The item is ‘greyed out’ if no registers are selected.

Shortcuts:

<Ctrl> + <G>,

Right-click menu ‘Goto’ item.

8.2.9 Add Registers

This is used to add registers to the table configuration, as described in ‘Adding Registers’.
Shortcut:

‘Add registers’ tool =

8.2.10 Add Table

This command is not available in ‘Auto create tables’ mode.

All selected ‘unassigned’ registers are placed into a new table by this command.

Assigned registers are ignored.

Only those registers associated with the same slave as the first unassigned register will be included in the new
table.

This command is greyed out if there are no selected, unassigned registers.
Shortcuts:

<Ctrl> + <T>
Right-click menu ‘Add Table’ item.
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8.2.11 Autocreate

Edit

Undo Add Registers k42
Feda Chrl+y
Zuk Chrl+-
Copy kel
Paste Chrl+Yy
Paste Special. .. Chrl+0)
Delete Dl

Gaoka kel
&dd Registers Chrl+R
Add Table Chrl+T

Aukocreate Programmer Registers

This allows the user to map programmer block fields to MODBUS registers automatically. This feature applies
only to MODBUS slave devices which support PROGCHAN blocks; the selection being disabled for other
devices and for Profibus communications.

When clicked on, a dialogue box opens, as shown below.

Autocreate Programmer, Registers

This enables you ko controlfread sekpoint programs over Modbus,
Registers will be created For all PROGCTRL, PROGCHAR, and SEGEMENT
blocks in the database.

Starting address for new reqgisters: | 10000

Map Real, Time and Date fields as;

32 Bit Swapped
ECD

O | Cancel

STARTING ADDRESS FOR NEW REGISTERS:

Allows the user to choose an address at which to start creating new registers. This is set by default to 10000,
in order to try to leave some address space between the user's register mappings and the auto-created
mappings. It should be noted that the auto-creation process will overwrite, without warning, any address
space which is already in use.

MAP REAL, TIME AND DATE FIELDS AS:

Real, time and date fields are too big to map to a single 16-bit register. This pull-down menu allows the user
to choose a format for such fields. Choosing 32-bit for example causes the fields to be mapped to two
consecutive 16-bit registers. Selecting 16-bit or BCD format truncates the data.
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8.2.11 AUTOCREATE (Cont.)

OK

Clicking on OK causes the software to scan the target database looking for PROGCTRL blocks. When such a

block is found, three sets of (contiguous) MODBUS registers are created: PROGCTRL block registers;
associated PROGCHAN block registers; and SEGMENT block registers (for segments associated with the

PROGCHAN blocks).

If this process fails for any reason, a failure message appears in the report pane at the bottom of the window
(not shown in the figure below).

1 MODBUS-1 .ujg - Modbus Tools

CEX

File Edit Wiew Help
O = 3 & L g | = &
Part Properties  Register ] Diigital ] Diagnostic] Tables]
Offset Field Format 2;3;::21;' Reima_(_l_ﬂe] Table Description o
o e R O T - fcd FieErr
10001 prog Load 16 Bit 0 H~—5 1 PROGCTRL block prog - field Load
10002 prog Save 16 Bit 0 H~—5 1 PROGCTRL block prog - field Save
10003 prog Filesttr 16 Bit 0 H~—5 1 PROGCTRL block prog - field File Attr
10004 prog FileYer 16 Bit 1] Hi—% 1 PROGCTRL hlock prog - field File'er
10005 prog Edited 16 Bit a Hi—s 1 PROGCTRL block prog - field Edited
1 0006-7 prog SaveDate 32 Bit POSI Hi—3 1 PROGCTRL block prog - field SaveDate
10003-3 prog SaveTime 32 Bit POS] Hi—3 1 PROGCTRL block prog - field SaveTime
10010 prog.Command 16 Bit i Hi—3 1 PROGCTRL block prog - field Command
10011 prog.CmndHshk 16 Bit 1] M=% 1 PROGCTRL hlock prag - field CmndHshk
10012 prog Inhibit 16 Bit 0 M= 1 PROGCTRL block prog - field Inhibit
10013 prog State 16 Bit 1] M=% 1 PROGCTRL block prog - field State b
£ >
For Help, press F1 Mode: SLAYE ~ AUTO create tables 14% MUM

83

VIEW MENU

Yiew Help
-y Toolbar

! v Status Bar

- Report Window

TCF Properties

Chrl4+D

Paort Properties Tab
Reqgister Tah

Digital Tab

Diagnostic Tab
Tables Tab

This menu allows the user to enable/disable the display of the Toolbar, the Status bar, and the Report

Window.

This menu may also be used to call:
the TCP properties display (Shortcut <Ctrl> + <D>)

The Port Properties tab page

The Register tab page
The Digital tab page
The Diagnostic tab page
The Table tab page.
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8.4 HELP MENU

Help
Help Topics

About MdbToals, ..

This menu allows:

Access to the Modbus tools Online Help file (this file).

The user to view the ‘About MdbTools’ display.

(shortcut: About tool B )

8.4.1 About

?

The ‘About’ tool (above), or the Help menu item ‘About Mdb Tools...” can be used to call this display.

Note that the details of the display depend on the version of Modbus Tools currently being used. The figure
below is given for illustrative purposes only.

About Mdb Tools

kdb Toalz Yersion

E. Copuright [C] Euratherm

8.5 CONTEXT MENU

This menu, which includes the functions of the Edit menu, appears when the right-hand button on the mouse
is clicked, whilst the cursor is hovering over the main Modbus tools edit area.

Unda Chrl+Z
Redo Delete Reqgister  Chrl+y
Cuk Chel+¥
Copy ChrliC
Paste Chrl+Y
Paste Special. .. Chrl+0
Delete Dl
Goto Chrl+G
Add Reqisters Ckrl+R,
Add Table Chrl+T
Autocreate »

8.5.1 Undo (last action)

Use this command to undo up to the last six editing actions (if possible). The item is ‘greyed out’ if there is no
previous action to be ‘undone’.

Other access:
‘Undo’ tool ﬂ,
<Ct|’[> + <Z>,

Edit menu ‘Undo (last action)’ item.
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8.5.2 Redo (last action)

Use this command to reverse the last undo action (if possible). The item is ‘greyed out’ if there is no previous
undo action to be ‘redone’.

Other access:

‘Redo’ tool &2,

<Ctrl> + <Y>,

Edit menu ‘Redo (last action)’ item.
8.5.3 Cut

Deletes the current selected registers from the configuration and places them on the clipboard, ready for
pasting elsewhere. The item is ‘greyed out’ if no registers are selected.
Other access:

‘Cut’ tool & |,

<Ctrl> + <X>,

Edit menu ‘Cut’ item.

8.54 Copy

Copies the current selected registers to the clipboard, ready for pasting elsewhere. The original registers

remain unchanged. The item is ‘greyed out’ if no registers are selected.
Other access:

‘Copy’ tool ,
<Ctrl> + <C>’

Edit menu ‘Copy’ item.
8.5.5 Paste

This inserts a copy of the clipboard contents into the document. The clipboard contents remain unchanged.
The item is ‘greyed out’ if the clipboard is empty.

Other access:

‘Paste’ tool
<Ctrl> + <P>,
Edit menu ‘Paste’ item.

8.5.6 Paste Special...

This inserts a copy of the clipboard contents into a new, user definable location. The clipboard contents

remain unchanged. The item is ‘greyed out’ if the clipboard is empty or if multiple slaves are included in the
clipboard content.

Other access:

‘Paste To’ tool E&,

<Ctrl> + <Q>,

Edit menu item ‘Paste Special...
8.5.7 Delete

This item deletes currently selected registers from the configuration. The item is ‘greyed out’ if no registers

are selected. Unlike the ‘Cut’ command, deleted registers are not placed on the clipboard and cannot thus be
‘pasted’.

Other access:
<Delete> key,
Edit menu item ‘Delete’.
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8.5.8 Goto

From the ‘Tables tab’, this command moves the user to the Register tab or Digital tab which contains the
highlighted table, and highlights the first register assigned to that table.

From the Register tab or Digital tab, the command moves the user to the ‘Tables tab’ and selects the table
that the selected register is assigned to.

If multiple registers are selected, then the table associated with the first of the selected registers is moved to.
If the register is not assigned to a table, no navigation takes place.

The item is ‘greyed out’ if no registers are selected.

Other access:

<Ctrl> + <G>,

Edit menu ‘Goto’ item.

8.5.9 Add Registers

This is used to add registers to the table configuration, as described in ‘Adding Registers’.
Shortcut:

‘Add registers’ tool =

8.5.10 Add Table

This command is not available in ‘Auto create tables’ mode.

All selected ‘unassigned’ registers are placed into a new table by this command.

Assigned registers are ignored.

Only those registers associated with the same slave as the first unassigned register will be included in the new
table.

This command is greyed out if there are no selected, unassigned registers.
Other access:

<Ctrl> + <T>

Edit menu ‘Add Table’ item.

8.5.11 Autocreate

Edit

Undo Add Registers  Crrl+2
Redo Chrl+y
Cuk Chrl+3
Copy Chrl+iC
Paste Chrl+y
Paste Special... Chrl+0
Delete Dl

Goko Ckrl+i
Add Reqisters Ckrl+R
Add Table Chrl+T

Aukocreake Programmer Registers

This allows the user to map programmer block fields to MODBUS registers automatically. This feature applies
only to MODBUS slave devices which support PROGCHAN blocks; the selection being disabled for other
devices and for Profibus communications.

When clicked on, a dialogue box opens, as shown below.
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8.5.11 AUTOCREATE (Cont.)

Autocreate Programmer, Registers

This enables you ko controlfread sekpoint programs over Modbus,
Registers will be created for all PROGCTRL, PROGCHAR, and SEGEMEMT
blocks in the database.

Starting address for new reqgisters: | 10000

Map Real, Time and Date fields as;

32 Bit Swapped
BCD

(04 | Cancel

STARTING ADDRESS FOR NEW REGISTERS:

Allows the user to choose an address at which to start creating new registers. This is set by default to 10000,
in order to try to leave some address space between the user's register mappings and the auto-created
mappings. It should be noted that the auto-creation process will overwrite, without warning, any address
space which is already in use.

MAP REAL, TIME AND DATE FIELDS AS:

Real, time and date fields are too big to map to a single 16-bit register. This pull-down menu allows the user
to choose a format for such fields. Choosing 32-bit for example causes the fields to be mapped to two
consecutive 16-bit registers. Selecting 16-bit or BCD format truncates the data.

OK

Clicking on OK causes the software to scan the target database looking for PROGCTRL blocks. When such a
block is found, three sets of (contiguous) MODBUS registers are created: PROGCTRL block registers;
associated PROGCHAN block registers; and SEGMENT block registers (for segments associated with the
PROGCHAN blocks).

If this process fails for any reason, a failure message appears in the report pane at the bottom of the window
(not shown in the figure below).

I55!3 MODBLS-~ 1. ujg - Modbus Tools EJE|E|
File Edit Wiews Help
D& H & o & a ¥ ?
Port Properties  Redister ] Digital ] Diagnostic] Tables]
. Decimal |Read-Write o L
Offset Field Format Places T — s) Table Description
s e M55t 0 EE=W 1 PROGCTAL block prog - fied FleEr
10001 prog Load ...\ 16 Bit 1] M=% 1 PROGCTRL hlock prog - field Load
10002 prog.Save ...\ 16 Bit 1] M=% 1 PROGCTRL block prog - field Save
10003 prog Filesttr ...\ 16 Bit 1] M=% 1 PROGCTRL hlock prog - field FileAttr
10004 prog Fileer ...\ 16 Bit 1] M=% 1 PROGCTRL hlock prog - field Fileyer
10005 prog Edited .| 16 Bt a M5 1 PROGCTRL block prog - field Edited
1 0006-7 prog Savelate ... 32 Bit POSIH |y fm—] 1 PROGCTRL block prag - field SaveDate
10003-9 prog SaveTime ... 32 Bit POSIH |y fm—] 1 PROGCTRL block prag - field SaveTime
10010 prog Command ...\ 16 Bit u] |y fm—] 1 PROGCTRL block prag - field Command
10011 prog.CmndHshk ...\ 16 Bit 1] M= 1 PROGCTRL block prog - figld CmndHshk
10012 prrog Inhibit .| 16 Bit a HY—=5 1 PROGCTRL block prog - field Inhibit
10013 prog State 116 Bit 0 H¥—3 1 PROGCTRL block prog - field State e’
£ ?
For Help, press F1 Mode! SLAVE | AUTO create tables 14%: LM
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9 COMMAND LINE PARAMETERS

MDBtools can also be operated using Command Line parameters.

The following image indicates the parameters that can be configured using the Command line prompt. All
parameters are single space separated and are case insensitive.

tdbT oolz [/<Command:] <FilePath:

YWhere <Command: iz one of the following:

/Help Thiz help

fCreatellJG <FilePath>  Create a LG file from a GWF file
fCreateGwF <FilePath>  Create a GMWF file from a UG or C5Y file
/CreateCSY <FilePath:  Create a C5V file from a GWF file
Higlidate <FilePath: Walidate a LLIG, GWF or C5Y file

/Frint <FilePath: Frint file
/RegServer Fieqgizter the program
fUrnRegServer IInR eqgizter the program

Note:
This graphic is displayed using the /Help Command line parameter, it shows ALL command line parameters.

9.1 MDBTOOLS [/ <COMMAND>] <PATH> [/ CSVDELIMITER:] COMMAND LINE
PARAMETER

This Command line parameter will create a .csv file from the specified file on the defined path.

If the path specifies a file, then it must be of type .ujg, .gwf or .csv file.

Note

If a file type is not specified, the .ujg file is used.

If the path is to a folder then the MdbTools retrieves the default .dbf name from the ufolder.ini file, and then
opens a corresponding .ujg file.

9.1.1 Example
MdbTools/Edit C:/../T2550.dbf/CsvDelimiter:

9.2 / EDIT < PATH > COMMAND LINE PARAMETER
This Command line parameter runs Modbus Tools and loads the specified .ujg, .gwf or .csv file on the defined

path.

Note
Typing the filename has the same effect.

9.2.1 Example
/Edit C:/..../T2550.ujg

9.3 / CREATEGWF < PATH > COMMAND LINE PARAMETER

This Command line parameter creates a .gwf file from the specified file on the defined path.
9.3.1 Example

/CreateGWF C:/../T2550.ujg
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9.4 / CREATEUJG < PATH > COMMAND LINE PARAMETER

This Command line parameter creates a .ujg file from the specified file on the defined path.

9.4.1 Example
/CreateUJG C:/...../T2550.gwf

9.5 / CREATECSV < PATH > COMMAND LINE PARAMETER

This Command line parameter creates a .csv file from the specified file on the defined path.

9.5.1 Example
/CreateCSV C:/../T2550.ujg

9.6 / CSVDELIMITER: COMMAND LINE PARAMETER
This Command line parameter loads or saves the specified .csv file on the defined path.

Note

The text following the colon (:) defines the delimiter. This can be only, COMMA, TAB, or SPACE.

9.6.1 Example
/ CsvDelimiter:COMMA

9.7 / VALIDATE < PATH > COMMAND LINE PARAMETER

This Command line parameter validates the specified .ujg, .gwf or .csv file on the defined path.

9.7.1 Example
/Validate C:/../T2550.gwf

9.8 /REGSERVER COMMAND LINE PARAMETER

This Command line parameter enters Modbus Tools registry data to allow the user to open the Modbus files.

Note:

This Command line parameter should be used with discretion, as the correct information will have been

configured when the software was installed.

9.8.1 Example
Mdbtools /RegServer

9.9 /UNREGSERVER COMMAND LINE PARAMETER

This Command line parameter will remove Modbus Tools registry and will stop the user from opening Modbus

files.
9.9.1 Example
Mdbtools /UnRegServer
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10 OTHER ITEMS

10.1 32-BIT DATE AND TIME
The Date and Time values can be mapped within the constraints of either POSIX or ISO8601 formats.
10.1.1  POSIX format

This format maps both values into a single 32-bit number. The values are converted into the total number of
seconds elapsed since midnight on January 1« 1970. When using this format, the time value is specified in the
‘Field’ column of the Modbus Tools.

The rules for deriving these values are as follows:
If the referenced field is in the Configuration (header) block, the Modbus table maps directly to the
instrument’s Real-Time Clock completely by-passing the LIN Database.

Note
All LIN Configuration (header) blocks have a TIME field, although not all have a DATE field.

For all other function blocks, the DATE field is found immediately preceding the TIME field.

Note
Invalid mapping is caused if the DATE field is not found immediately preceding the TIME field. The Modbus
register will read as zero and will ignore all further write instructions.

This format supports Modbus mapping from

instruments own header block, including a T100 header block which does not have a date field
any cached header blocks, excluding a cached T100 header block

Date and Time values in BAT_CTRL block and SPP_CTRL block

Note

It also correctly rejects those TIME fields used for other purposes in SPP_CTRL block, SPP_RAMP block, and
various DCM blocks as ‘not time-of-day’. It does NOT support the TIMEDATE block.

10.1.2 1SO8601 format
The 1SO8601 format may be used to represent either a Date or Time value.

A Date value is represented as a decimal number in the format YYYYMMDD. e.g. 14t November 2005 is
represented as a decimal number, 20051114, and converted to a 32-bit hex value, 0131F4AA.
A Time value is represented as a decimal number in the format HHMMSS, e.g. 14:02:35 (2 minutes and 35

seconds past 2pm) is represented as the decimal number, 140235, and converted to a 32-bit hex value,
000223CB.
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10.2 CNOMO REGISTERS

Certain instrument types have the ability to respond to specific CNOMO registers (LIN Modbus Capabilities
CNOMO Response).

The CNOMO registers apply to specific data that can be read at pre-defined offsets namely Manufacturer’s
identity (121), Device type (122), Device Version (123) and a further register Device Heartbeat (124) reserved
for future use.

If an instrument is capable of a CNOMO response, then this can be enabled via the check-box on the Auto-
create panel of the Port Properties tab.

If CNOMO response is enabled then the user will be prevented from using registers in the CNOMO range,
121-124. If a user adds registers that span these locations then those registers will be reserved as read-only for
CNOMO use and can not be re-assigned by the user.

If an attempt is made to add 32-bit registers that overlap with the CNOMO offsets then 16-bit registers will be
inserted alongside the CNOMO registers to maintain even boundary alignment of 32-bit registers.

120 16 Bit 0 Me—= 4
121 16 Bit u] Hé—35 4 Reserved CHNOMO register: Manufacturer's ID
122 16 Bit o M+—3% 4 Rezerved CNOWMO register. Device type
123 16 Bit o M+—% 4 Rezerved CNOMO register: Device Version
124 16 Bit o M+—% 4 Rezerved CHNOMO register: (for future use)
125 |16 Bit a H+—25 4
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