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1 GENERAL PRESENTATION

eNod4 is a high-speed digital process transmitter with programmable functions and powerful signal processing
capabilities. eNod4 offers operating modes for advanced static and dynamic process control.

The eNod4-T Block function for EcoStruxure Machine Expert is an open-source code that eases the integration of an
eNod4 with Schneider Electric M24x/25x PLC. This tool integrates pre-programmed functions for EcoStruxure Machine
Expert. You can quickly get your measurement data, calibrate or restore your eNod4 using this code.

This user manual describes how to integrate the block function in EcoStruxure Machine Expert and communicate with
an eNod4-T Ethernet/IP through a Schneider Electric M24x/25x PLC.
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2 INSTALLING EDS FILE IN MACHINE EXPERT

Before using eNod4 in application, EDS file must be imported in Machine Expert to add the eNod4 module in hardware
catalog.

On the “Tools” menu go to “Devices repository...”
Tools | Window  Help
B~ OTMRepository ...

i) Library Repository...
@] Visual Element Repository

&) Visualization Style Repository...
@ Template Repository ..

&8 Smart Template Repository...

Click on the “Install...” button:

. Device Repository X

Location: | User ™ Edit Locations. .. |
(C:\ProgramData \EcoStruxure Machine Expert\V 1, 2\Jser Devices)

Installed device descriptions:

‘Strmg for a fulltext search Vendor: | Schneider Electric ~ | Install.. | I

Name Vendor  Version Description ninstal

14 II‘] Communication Elements Export..

InstalDT™... |

Search for the EDS file, select the version M24x M25x version of the EDS file, it is designed for Machine Expert program:

&P Install Device Description b
&« - 4 <« EDS EtherNetlP_eNodd-T ETH_216730_C » eNodd4-T_EtherNet_EDS_v3.1_M24x_M25x v Rechercher dans : eNodd-T_Et.. @
R
Organiser = MNouveau dossier f==v M @
[ cepC S bom Modifié le Type Taille
B Bureau [ [ eMod4-T_EIP_V3.1_M24x_M25x.EDS 11/08/2018 16:25 Fichier EDS 12Ko
E Documents
1 [&] Images
J! Musique

The eNod4 appears on the list, and then click on “Renew device repository”
¥ Device Repository X

Location: | User ~ | Edit Locations...
(C:\ProgramData\EcoStruxure Machine Expert\V1.2\User Devices)

Installed device descriptions:

‘St’lng for a fulltext search Vendor: | Schneider Electric ~ Install...

Name Vendor Version Uninstall
# [ communication Elements
= @ EtherNet/IP targets
= other Install DTM...
- 82 eNod4-T EtherNetlP SCAIME SAS Major Revision=163, Minor Revision =

< > Renew device
repository
= ¥ E:\Affaires\ Doc\Scaime\ehod4t\EDS EtherNetiP_ehod4-T ETH_216730_C\eNod4-T_Ethe...
" € Device "eNod4-T EtherNetIP” installed to device repository.

Export..

Details...

Click on “Yes” on the confirmation message.

Now the eNod4T is ready to be used on the PLC projects. You can see it if you filter by vendor:
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S Device Repository X

Location: ‘User V| | Edit Locations...
{C:\ProgramData\EcoStruxure Machine Expert\V 1. 2\User Devices)

Installed device descriptions:
|| | Vendor: [;CMNE SAS ~ | Install...
Name Vendor Version Uninstall
= m EtherNet/IP targets Export..
= ' Other
- W& eNodd-T EtherNetlP ~ SCAIMESAS  Major Revision=16%3, Minor Revision = Install OTM. .,
< > Details...
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3 INSTALLING ENOD LIBRARY IN MACHINE EXPERT

To get eNod4t functions blocs in all projects, you need to install the library in Machine Expert

On “Tools” menu go to “Libraries repository”
Tools | Window Help
i k— DTM Repository ...
fff) Library Repositery...
EVICE REpPOSOTy...
@ Visualization Style Repasitory...

|E"l B &

s Template Repository ..
ﬁ Smart Template Repository...

Click on “Install...” button.

m Library Repository

Location: ‘ User

~| [ EdtLocations...

(C:\ProgramData\EcoStruxure Machine Expert\v 1. 2\Jser Managed Libraries)

Installed libraries:

Company: | (All companies)

~

Install

| Uninstall
T
‘ Export...
Search the file “Scaime_eNod4T.library” delivered by Scaime
() Select Library X
1 « Applicat » Scaime » enodd-eip-M251 » Blocs v O Rechercher dans : Blocs o
COrganiser MNouveau dossier ==~ [ o
=] Images 2 Nom Modifié le Type Taille
b Musique Scaime_eMNod4T.library 30/11/2020 19:21 EcoStruxure Mach.., 323 Ko
“J Objets 3D
& Téléchargement
& Vvidéos
i Disque local (C:)
ﬁ‘ Lecteur de CD (T
== D_DRIVE (\\vbox
v
Nom du fichier: |Scaime_eNoddT library V‘ Library files (*.library) ~

| Ouvrir |

Annuler

The library is added to the list, you can close the repository:

m Library Repository

Location: User
(C:\ProgramData'\EcoStruxure Machine Expert\ 1. 2\User Managed Libraries)

X

~ Edit Locations. ..

Installed libraries:

Install...

Company: | (All companies)

Uninstall

=22 (Miscellaneous)
=+ Scaime_eNoddT_EP  Scaime
X { 1.0.0.1
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4 ADDING ENODAT IN THE PROJECT

On the device tree, right click on the “Industrial_Ethernet_Manager” and select “Add device...”.

=13 ScaimeM25ieNodsT
= B ScaimeM251eNodaT (TM251MESE)
8 10_Bus (10 bus - TM3)
- [{J com_Bus (COM bus)
l_;‘.‘._l Ethernet_1 (Ethernet Network) &
= E Ethernet_2 (Device Network) Copy
' [ ndustrial Ethernet Manager B Paste
= Serial_Line_1 (Serial line) W  Delete
[ E Machine_Expert_Network_Mz

Cut

Browse >
Properties...

21 Add Object
L0 Add Enlder

Add Device... I

Insert Device...

Update Device..,
<Y Convert Device...

Transfer device settings

On the device selection window, select “Scaime SAS” as vendor name to easily find the eNod device on the list. Then,
click once on it to select it. This set up by default a device name to “eNod4_T_EtherNetIP”, you need to change the
name before inserting the device. Device name must be unique on the project. Let’s call it “eNodScalel”:

[ Add Device X
Name: [ ‘ eNodScale 1 I ‘
Action:
® Append devic Insert device Plug device () Update device
‘Striqg for a fullths ts:efkh ‘ Vendor: @AINE SAS w

Name Vendor Version De
= Cﬂ EtherNetfIP fargets @
= ﬁ Othe!

| ¥~ eNod4-T EtherNetIP SCAIME SAS Major Revision=16#3, Minor Revision = 16#1 EtH

< >

Group by category  [] Display all versions (for experts only) [] Display outdated versions

| = Mame: eNod4-T EtherNetIP ~
Vendor: SCAIME SAS
Categories: Other
Version: Major Revision=16%3, Minor Revision = 1651 g
Order Number: eNod4-T EtherNetlP ‘!"‘L’m

Description: Ethernet/IP Target imported from EDS File: eNod4-
T_EIP_V3.1_ M24x_M25x.EDS Device: eNod4-T EtherNetlP v

Append selected device as last child of
Industrial_Ethernet_Manager

&  (You can select another target node in the navigator while this window is open.)

At the end click on “Add device” to add the eNod on the project.

The device windows stays open to allow you to insert easily a second eNod. Just “close” the window when the eNod(s)
and added to the project.

Machine Expert will the eNod in DHCP for the Ethernet IP address. To change the IP address of the eNod, double click
on the eNod on the device tree. Then you can set the IP parameters, on this project we will you static IP:
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Devices tree v 2 x|
‘ L 9N
=) ScaimeM25ieNoddT i»

=- B ScaimeM251eNod4T (TM251MESE)
% 10_Bus (10 bus -TM3)
@ com_Bus (CoM bus)
E Ethernet_1 (Ethernet Network)
= E Ethernet_2 (Device Network)

ﬂi Machine_Expert_Network_Manager (Machine §

w= eNodScalel X |

Targetsettings Connections User Parameters #= EtherNet/IP I/0
Address Settings (DHCP server configuration)

O 1P Address by DHCP
(O 1P Address by BOOTP,

00:00:00:00:00 .00

@ Fixed IP Address

= u: L ial Ethery
2 eNodScale1 (eNod4-T EtherNetIP)
= wp SerialTine T (Seralne)

Electronic Keying
[A check Device Type
[ Check vendor Code
[ Check Product Code
[[] check Major Revision

[J check Minor Revision

Restore default values

Protocol on the fieldbus

Protocol used by the device

EthernetlP

between the logic controller and the

Then go to “Ethernet/IP |/O mapping tab”. Enter a name for the input and output data:

W e eNodScalel X

\_ Target settings Connections User Parametery ™= EtherNet/IP /O Mapping Eiatus @ Information

Find Filter Show all -
~
Variable Mapping  Channel Address Type Default Value Unit  Description
+ 4p |Scale1N ‘b Input Exdlusive Owner YBIWS ARRAY [0..15] OF WORD
" Scale10UT ‘@ Output Exdusive Owner %QW0 WORD
J

Now you can generate and download the project. The two variables ScalelIN and Scale1lOUT are implicitly exchanged.
The format of ScalelIN is not easily readable:

Find Filter Show all A
Variable Mapping  Channel Address Type Default Value Current Value
= 4 scalelN #  InputExclusive Owner *IWS ARRAY [0..15] OF WORD [1,0,10174,43,0,16,65526,65535,

» Input Exdusive Owner [0] %IWS WORD 1
“* Input Exdlusive Owner [1] %IWE WORD 0
» Input Exdlusive Owner [2] HIWT WORD 10174
“» Input Exdlusive Owner [3] %IWS WORD 43
“» Input Exdusive Owner [4] %IWS WORD 0
» Input Exdusive Owner [5] HIWI0  WORD 16
“» Input Exdusive Gwner [6] %IW1l  WORD 65526
W Input Exdusive Owner [7] UIW12 WORD 65535
» Input Exdusive Owner [8] %IWI3  WORD 0
*» Input Exdusive Owner [9] %IWI4  WORD 0
» Input Exdusive Owner [10] WIWIS  WORD 65526
“» Input Exdusive Gwner [11] %IW16  WORD £5535
b ] Input Exdusive Owner [17] UIW17  WORD 63136
» Input Exdusive Owner [13] IWIE  WORD 65535
“ Input Exdlusive Owner [14] AW  WORD 0
k] Input Exdusive Owner [15] UTW20 WORD 0

"# Scale10UT ¥ Output Exdusive Owner WQWO WORD ]
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5 USING ADD-ON INSTRUCTIONS IN THE PROJECT
5.1 Main bloc “TeNod4TFBMain”

This bloc manages the communication with the eNod and basic commands. It is mandatory for the other blocs.

5.1.1 Creating the instance

Somewhere in your program, right click on the grid and select “FFB finder...”.

& Cut
Copy
R Paste
X Delete

Browse >

FFB Finder...

P{
™

Compare with device...

Insert Network

Insert Network (below)

Insert label

Toggle network comment state

=

s
&

Insert Box
Insert Empty Box
Insert Empty Box with EN/ENO

N IR

NN

On the “Find what” field enter “eNod4t” and click “Find”. This will show you the blocs from the library:

FFBE Finder
| Find what |eNodét || Find
n
2 (fou can use * and 7 as wildcards)
| Company |{N| companies) ~ |
23 [] Match case [] Include comments in search [] Search in project libraries only
’ Results
Loaded Mame Library Version Company  Comment
[l TeMNod4TBlocMain Scaime_eModdT_EIP 1.0.0.1 Scaime
O @ TeMNod4TBlocBackupRestore Scaime_eModdT_EIP 1.0.0.1 Scaime
H O @ TeMNod4TBlocCalibration Scaime_eModdT_EIP 1.0.0.1 Scaime
O @ TeMNod4TBlocFiters Scaime_eModdT_EIP 1.0.0.1 Scaime
O @ TeMNod4TBlocLegal Scaime_eModdT_EIP 1.0.0.1 Scaime
2

Double-click on the TeNod4TBlocMain to add it to the program.

222
222 TeNod4TBlocMain
—ﬂ I}— Zero Ready
Run - 22?2
222 Done [~ 222
—-{] |}— Tare Error [~ 222
TimeOut [— 22?
222 Stability[—22?
—ﬂ |}— ResetTare
222 —{Command
.222 —{StabWeight
222 — StabTime
222 —|IPAddress
222 —S{CYCIN
222 —Sc¥couT
222 —SiDatas
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Then enter an instance name for the bloc, the instance name must be different for every eNod of the application:

Auto Declare X
ScalelMain J\};h;) Mone: e >
TeNoaiThloohin v |  |Scale1Main TeNod4TBlodMain | >
Zero Ready ~  gpeck Initiakzation: A .
Run [~
Done |  |SR_Main [Appécation] v
Tare Error|~| Fags: ‘Comment:
TimeOut [-| []CONSTANT
Stability | [JRETAIN

ResetTare Opersisranm
Commend
StabReight
seabine = 1| o=
IFAddress

Machine Expert propose to create the new instance, click OK to confirm.

Note: Machine expert enters ??? for all fields, they are not al mandatory. If you do not use on field replace the value by
“False” or O for an input field and leave the output fields blanks. There are four mandatory fields that are explain below.
Even if a field is not filled on the bloc definition you can still use it elsewhere on the program using
InstameName.FieldName, for example ScalelMain.Tare.

5.1.2 Select global data for the eNod.

This structure will receive all data from the eNod and will be a parameter for all instructions.
It must be unique for every scale on the project.

Add a “ScalelDatas” for the “Datas” field:

StabWeight
StabTime

Auto Declare x

Name: Type:
|Sce\e 1Datas

Scope:
cYCIN VAR "

Object: Initialization:

SR_Main [Application] v | [

Flags: Comment:
[CJconsTanT

[CJreTam

(] PERSISTENT

Click OK to automatically create the variable.

5.1.3 Select implicit data from hardware configuration

On the CYCIN field, select the variable name for the input data defined on §lIl.

— EES
| ScalelIN —S|CYCIN

222 —CY¥COUT
ScalelDatas ——|Datas

On the CYCOUT field, select the variable name for the input data defined on §llI.
1000 —StabTime
222 —|IPAddress
ScalelIN —SICYCIN
ScalelOUT —HCYCOUT

5.1.4 Enter the Ethernet/IP address of the eNod

On the IPAddress field, you must enter the IP address of the eNod. The format is a normal string value:
1000 — StabTim;

'192.168.10.116' —]

IPAddress

uuuuuuuuu

ScalelOUT —
ScalelDatas —

TEEN

CYCOUT
Datas

5.1.5 Using instructions

At this moment the configuration and basic program is done.
You can transfer the program to PLC to test communication
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5.1.5.1 Implicit data
Implicit input data is decoded on the CYCIN field:

= ¢ ScaleiDatas TeMod4TDatas
= @ CYCIN TeMod4TCYCIM
@ RefreshCounter DINT 6559507
# I0Status UINT
# bO0Reserved BIT
# bO1Reserved BIT
@ bO2ErrarCoded BIT
# b03ErrorCodel BIT
# bO04NoMation BIT
# b0SZeroWeight BIT
@ bOGEEPROMFailure BIT
# bO7Reserved BIT
@ bOBInputlON BIT
# b0SInput20ON BIT
& b10OutputlON BIT
@ bllOutput20N BIT
@ b120utput3on BIT
# bi3output4oN BIT
# blaTareActive BIT
# biSReserved BIT
# Gross DINT
® Tare DINT
@ Net DINT 50
# ADPoints DINT 14191
% CommandEche UINT 0
@ CommandResult UINT 0
W ds CAIDAT TakladdTe Al

5.1.5.2 eNod configuration information

By default, the main bloc copies the full configuration from eNod to data structure.
This is done only once, when the eNod is online the first time.

= # ScalelDatas TeNod4TDatas

+ # CYCIN TeNod4TCYCIN

= & CALDAT TeMNod4TCAL
# MeasureRange DINT 3000
# CalibSegment INT 3
# ResAlignl INT []
# CalibSegment1 DINT 100
# CalibSegment2 DINT 200
# CalibSegment3 DINT 350
# SensorSens DINT 200000
# StepMes INT 1
# ResAlign2 INT 0
# CalibZero DINT 749
# CalibCoeffl REAL 16,671
# CalibCoefl2 REAL 16.684
# CalibCoeffz REAL 16.6153336
# CalibSpanCom DINT 1000000
# gvalueCalb DINT 9805470
# gvalueLocal DINT 9805470
# ZeroOffset DINT 0
& FixedTars DINT 40
# SensorRef DINT 0
# SensorTol INT 30

% ¢ FILDAT TeNod4TFILTER

% @ LEGAL TeNod4TLEGAL

+ @ IOCFG TeNod4TIOOFG

CALDAT section of the data structure contains all calibration data

FILDAT section of the structure contains all filter configuration data

IOCFG section of the structure contains all I/O configuration data

LEGAL section of the structure contains legal configuration data and legal DSD results.

All structures details can be found on the Scaime documentation “eNod4T Ethernet” chapter 16 “Ethernet/IP resgister
map”. The structures keep the same names and order than the register map objects. Details of every register can be
found in the same documentation.
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5.1.5.3 Bloc parameters and commands

The bloc contains direct command parameters.

Inputs parameters and commands:

e “Zero”, execute a zero command on the scale

e “Tare”, execute a tare command on the scale

e  “ResetTare”, suppress an existing tare

e “Command”, send a command to the scale. List of available commands are described Scaime documentation.
e  “StabWeight”, weight tolerance used for weight stability calculation. It is in scale units.

e  “StabTime”, delay of stability status when weight stays within the weight tolerance. It is in milliseconds units.

Outputs values:

“Ready”, thus status indicates a new command can be done. This includes “Zero”, “Tare”, “ResetTare” and

[ )
“Command” inputs parameters. If you use other add-on instructions, the “Ready” status can also change when
other blocs send commands to the scale. It is recommended to test “Ready” status before sending a command.

e  “Run”,itis ON when a command is in progress

e  “Done”, it is ON when a command is finished successfully. “Done” stays ON until the command is reset.

e  “Error”, it is ON when a command in finished with an error or cannot be executed. “Error” stays ON until the
command is reset.

e “Timeout”, it is ON when there is no implicit communication with the eNod during more than 500ms. Note
than some command can result with a “TimeOut” error like “RESET” command.

e “Stability”, calculated stability using implicit net weight, “StabWeight” and “StabTime” parameters.

For example, you can use the 230 command to toggle Outputl of the scale.

tTare

UL

'192.168

DoCormand [ © |—{Command

10 —]StabWeight
1000 —|StabTime
.10.116' —|IPAddress

ScalelIN —S|CYCIN

ScalelOUT [ o {CYCOUT

ScalelDatas —jDatas

ScalelDatas.CYCIN.b100utputlON

ScalelMain.Ready

OutputiToggle
i

Outputl
1AL
I {A Il EN ENC LEl
230 — {—DoCommand [0 ]
Outputl ScalelDatas.CYCIN.bl0OutputlON
el
[L=l)

OQutpuclToggle ScalelMain.Done MOVE OutputlToggle
il Il i
{8l [N EN ENO R}

0— ~DoCommand [0 |

Note, this will work only if the output 1 is defined as “remote” on the scale configuration.
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5.1.6 Compatibility with different Machine Expert versions

Blocs has been designed and tested with Machine Expert version 1.2. The CPU used for the test project is a M251MESE.

For the previous versions, the XML exports of the blocs are provided to be imported directly in the project without
loading the library.

For the M241 CPU, by default the Ethernet manager is not configured and must be added first to allow the configuration

of the eNod. Right click on the Ethernet network and select “Add device...”
= @ MyController (TM241CE24R)

§& o1 (igital Inputs)

& 0Q Digital Outputs)

7 Counters (Counters)

L Pulse_Generators (Pulse Generators)

‘B Cartridge_1 (Cartridge)

&0 10_Bus (10 bus - TM3).

I QM B QM bus J A‘?
= &y Serial_Line_1 (Seriallif (=1 paste
ﬁ‘] Machine_Expert_| X Delete
=7 Serial_Line_2 (Serial lin
[ Modbus_Manager Browse b

Properties...

Cut

Add Object
) Add Folder...
Add Device...
Disable Device
Then, add the “Industrial_Ethernet_Manager” device:
[ Add Device x

Name: |Ihdush'ial_Eﬂ\Ernet_Manager

Action:
(®) Append device Insert device Plua deviee () Update device
|Stﬂng for a fulltext search ‘ Vendor: Fs:hneider Electric ~

Name Vendor Version @on
=k m Protocolid

L] ﬂi |Indush'|.a| Ethernet Manager | Schneider Electric 1.0.12.31 This service allows to manage the 1
& f

Then the eNod can be added as described earlier in this document.

5.2 “TeNod4TFBBackupRestore’ to restore and backup configuration

This bloc allows backup and restoring full configuration and calibration data of the scale.

5.2.1 Creating the instance

Somewhere in your program, add a bloc of the Scaime instruction and select an instance name:

ScalelBackup
DoBaclkup TeNod4TBlocBackupRestore
ﬂ H Backup InProgress ——
Done —
DoRestore Error—
—ﬂ ﬂ— Restore
222 —{Datas
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5.2.2 Select global data for the eNod.

This structure must be the one created for the main bloc.

Input Assistant X
OutputlToggle ScalelMain.Done
I Il .
[} H I} Text search Categories E
Variables &  Name Address
Keywords - {} Epsc =
ScalelBacku - ”‘ EIPXM Et
DoBackup TeNod4TBlocBackud +- i@ ToConfig_Globals
ﬂ D Backup In + @ 1oConfig_Globals_Mapping
+

{} Iostandard
DoRestore - § Outputl

ﬂ ﬂ ore I~ -~ @ OutputiToggke
22| ds I > t. & GealetRackup Lol
=g +. @ Scale1Datas
oW ocaleLrain
+{} sE_108 Library ModbusTCPIOScar

5.2.3 Using the instruction

5.2.3.1 Bloc parameters and commands

The bloc contains direct command parameters.

Inputs parameters and commands:
e “Backup”, execute a copy of all parameters from the scale to the PLC
e  “Restore”, execute a copy of all parameters from the PLC to the scale.

Outputs values:
o “InProgress”, it is ON when a command is in progress
e  “Done”, itis ON when a command is finished successfully. “Done” stays ON until the command is reset.
e “Error”, it is ON when a command in finished with an error or cannot be executed. “Error” stays ON until the
command is reset.

5.2.3.2 Backup of the configuration

To copy the information, just set to 1 the input “Backup” of the bloc. This will copy the whole part of the structure
members
e  CAL for calibration data
e  FILfor filter data
IOCFG for input/output configuration data
e LEGAL for legal configuration and data

Note that all existing data on the structure will be erased. The backup also read the current DSD values of the legal
structure.
Backup can be done while the scale is in use.

5.2.3.3 Restoring the configuration

To restore the configuration, just set to 1 the input “Restore” of the bloc. This will send to the scale all configuration
data:

e CAL for calibration data. The last saved calibration will be sent, so the scale will be calibrated with the last

calibration data after the restore

e  FILfor filter data

e |OCFG for input/output configuration data

e LEGAL, only the legal configuration fields will be restored: ZeroConfig, Stability, Decimal, Unit and HMIName.
After the restore, an EEPROM save command is sent to save the data. Then a RESET command is sent to restart the
eNod with the restored configuration. During this moment the communication will be temporally lost.
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5.3 “TeNod4TFBCalibration’ to calibrate a scale

This bloc allows to calibrate the scale.

5.3.1 Creating the instance

Somewhere in your program, add a bloc of the Scaime instruction and select an instance name:

ScalelCalibration
TeNod4TBlocCalibration
—|NumSegment InProgress ——
—ValSegmentl ZeroDone [~
—{ValSegment2 SeglDone —
—|ValSegment3 Seg2Done [~
—|Start Seg3done —
—{Zero Complete —
—Segmentl Error -
—|Segment2
—Segment3
—|Save
—|Cancel
—|Theorical
—{ZeroAdjust
222 —Datas

5.3.2 Select global data for the eNod.

This structure must be the one created for the main bloc.
—— | 3 ]

Input Assistant X
222
ﬂ [] SEVE Textsearch Categories
222 Variables ~ Name Type Address Origin  ~
—ﬂ [}—Cancel Keywords + {) e ” "
+ @ 1oConfig_Globals
222
* - @ 1oConfig_Globals Mapping
10 fhearics + () lostandard

# Output1
# Output1Toggle

2
—ﬂ [}— djus
+  # Scale1Backup T i %
22
A% L, > £0 S, e
+ ¥ ScalelDatas TeNod4TDak I
Q—m—' ) y
+ {} se 108

22

5.3.3 Using the instruction

5.3.3.1 Bloc parameters and commands

The bloc contains direct command parameters.

Inputs parameters and commands:
o “NumSegment”, number of calibration segment for calibration
e  “ValSegmentl”, weight value in scale unit of the first calibration segment
e  “ValSegment2”, weight value in scale unit of the second calibration segment
e  “ValSegment3”, weight value in scale unit of the third calibration segment
e  “Start”, start of a physical calibration procedure.
e “Zero”, execute to zero point of the calibration procedure
e “Segmentl”, execute the first point of the calibration procedure
e “Segment2”, execute the second point of the calibration procedure
e “Segment3”, execute the third point of the calibration procedure
e  “Save”, save the calibration procedure. This will save calibration point to EEPROM and copy the calibration data
to PLC memory.
e  “Cancel”, cancel the physical calibration in progress.
e “Theorical”, execute a theorical calibration.
e “ZeroAdjust”, execute a zero-adjustment command.
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Outputs values:

“InProgress”, it is ON when a command is in progress. InProgress stays ON until the “Save” command is
executed indicating a calibration is in progress.

“ZeroDone”, it is ON when the “zero” is finished successfully. “ZeroDone” stays ON until the command is reset.
“SeglDone”, it is ON when the “SeglDone” is finished successfully. “SeglDone” stays ON until the command
is reset.

“Seg2Done”, it is ON when the “Seg2Done” is finished successfully. “Seg2Done” stays ON until the command
is reset.

“Seg3Done”, it is ON when the “Seg3Done” is finished successfully. “Seg3Done” stays ON until the command
is reset.

“Complete”, it is ON when the “Save” is finished successfully. “Complete” stays ON until the command is reset.
When “Complete” is ON, “InProgress” is reset.

“Error”, it is ON when a command in finished with an error or cannot be executed. “Error” stays ON until the
command is reset.

Calibration must respect a command sequence; valid command sequences are:

Start, Zero, Segmentl, Save

Start, Zero, Segmentl, Segment2, Save

Start, Zero, Segmentl, Segment2, Segment3, Save
Start, Segmentl, Save

Zero Adjust, Save

Theorical, Save

5.3.3.2 Full physical calibration

Calibration can be done using an HMI program that uses the input parameters of the bloc. You can also do it directly
using Machine Expert by writing bloc parameters.

Before starting procedure, the inputs parameters NumSegment and ValSegmentl must be set. ValSegment2 must be
set if NumSegment is 2 or 3. ValSegment3 must be set if NumSegment is 3.

Start the procedure with “Start” command.

ScalelCalibration
TeNod4TBlocCalibration
—NumSegment InProgress
300 —ValSegmentl ZeroDone
[ o  |—{valSegment2 SeglDone
IIl —ValSegment3 Seg2Done
= Start Segidone
FALSE L] Complete
= Segmentl Error
= Segment2
=Segment3
jrinfl = Save
=Cancel
=Theorical
JrSE gl = Zeroldjust
ScalelDatas —=Datas

Physically empty the scale and send the “Zero” command
ScalelCalibration
TeNod4TBlocCalibration
—|NumSegment InProgress m
300 —ValSegmentl ZeroDone =
II] —|ValSegment2 SeglDone = BN
[ o  ]-ValSegment3 Seg2Done M=
Xl —{scart Seg3done p=
- Zero Complete =
jp 3ol = Segmentl Error ~ Byt
X5l = 5egment2
IEX3 —{S=gn=nt3
IEXEl - save
jy Ao = Cancel
IEEX53 —{Theorical
STl ={z=roRdiust
ScalelDatas —Datas
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Put on the scale the standard load you need according the “ValSegment1” value and then send “Segmentl” command

ScalelCalibration
TeNod4TBlocCalibration
—|NumSegment InProgress —m
—|ValSegmentl ZeroDone M~
[ &  |-{velSegment2 SeglDone [=
|I| —|ValSegment3 SegZDone f=
jyMfs ) — Start Seg3done [=
FALSE [ FASae] Complete p=
= Segmentl Error = g
=i Segment2
jy A8 = Segment3
= Save
=Cancel
=Theorical
jy el = ZeroRdjust
ScalelDatas —|Datas

In case you have a 2 or 3 segments calibration, use Segment2 and Segment3 commands.
When it is finished, use save command

ScalelCalibration
TeNod4TBlocCalibration
[ 1 ]-|NumSeaqment InProgress [={INtrl=
300 —|ValSegmentl ZeroDone = [Rybes)
[ o  |-{valSegment2 SeglDone M=
[ o  |-{valSegment3 Seg2Dene ~ B3
- Start Seg3done =
IEXEl =20 Complete =
jy Aol = Segmentl Error =~ RFha:
Jy 3N = Segment 2
Xl — sconent3
g = Save
IEX3 = Cancel
IEXl = Theorical
Jy SR = Zeroddjust
ScalelDatas —iDatas

Note that ValSegmentX can be modified just before the corresponding command SegmentX is sent.

5.3.3.3 Zero adjust calibration

Calibration can be done using an HMI program that uses the input parameters of the bloc. You can also do it directly
using TIA portal writing the main instance DB.

Send “Zero Adjust” command

_____ - R J
¥ Input

u NumSegment Int 0 1

s ValSegment1 Dint 0 300

s ValSegment2 Dint 0 o

[l ValSegment3 Dint 0 1]

L] Start Bool false FALSE
s Zero Bool false FALSE
| Segmentl Bool false FALSE
s Segment2 Bool false FALSE
| Segment3 Bool false FALSE
L] Save Bool false FALSE
= Cancel Boaol false FALSE
L] Theorical Bool false FALSE
= ZeroAdjust Bool false TRUE )
¥ Output

= InProgress Bool false TRUE
s ZercDone Boaol false FALSE
s SeqlDone Bool false FALSE
s Seg2Done Bool false FALSE
= Seg3Done Bool false FALSE
s Complete Bool false FALSE
= Error Bool false FALSE

17
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Send “Save” command

v e e vEae e '

1 ~ Input

= NumSegment Int 0 1

qm= Valsegmentl Dint 0 300
o= ValSegment2 Dint 0 0
1= Valsegment3 Dint 0 ]
am= Start Bool false FALSE
am Zero Bool false FALSE
1= Segment] Bool FALSE
am Segment2 Bool FALSE
qm= Segment3 Bool FALSE
as= Save Bool TRUE
qe Cancel Boaol false FALSE
= Theorical Bool FALSE
am= ZeroAdjust Bool FALSE
1 ¥ Output

1= InProgress Bool alse FALSE
am= ZeroDone Bool FALSE
ae= SegliDane Bool FALSE
oe seg2Done Bool FALSE
= Seg3Done Bool FALSE
qm= Complete Bool false TRUE
a= Error Bool false FALSE

1

Calibration can be done using an HMI program that uses the input parameters of the bloc. You can also do it directly

5.3.3.4 Span adjust calibration

using Machine Expert by writing bloc parameters.

For this procedure, “NumSegment” must be set to 1 even if the original calibration procedure is 2 or 3 segments.

Start the procedure with “Start” command.

ScalelCalibration
TeNod4TBlocCalibration
— NumSegment InProgress —~ETurl-
200 —ValSegmentl ZeroDone =
[ o  ]-{valSegment2 SeglDone =
[ ]-{valSegment3 Seg2Done =
= Start Seg3done =
=Zero Complete =
= Segmentl Error = [Ryifsd
= Segment2
= Segment3
= Save
= Cancel
jy Mol = Theorical
jr 3Rl = ZeroRdjust
ScalelDatas ——|Datas
Send the “Segment1” command
ScalelCalibration
TeNodd4TBlocCalibration
—|NumSegment InProgress —m
—|ValSegmentl ZeroDone =
—|ValSegment2 SeglDone = i
—|ValSegment3 Seg2Done ™~
Start Seg3done = B3I
FALSE oAt} Complete = RFMSY
= Segmentl Error m= [BEifsy

= Segment2

YN = Segment 3

Save

jy o) = Cancel

]
4
o
5]

ScalelDatas

" ] =l =
= 1 I 2 E A B ™
1

Theorical

=i ZeroAdjust
—

Datas
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Send the “Save” command

ScalelCalibration
TeNod4TBlocCalibration
[T ]-{FumSegment InProgress —m—
300 —ValSegmentl ZeroDone = YRR
[ @  ]-{ValSegment2 SeglDone =
[ 8  |-{ValSegment3 Seg2Done = [EEEEE
jyhf g =~ Start Segidone (= Pyhis
- Zero Complete [=
P = Segment 1 Error p= RyNEs
jy SRyl = Segment2
- Segment3
m = Save
jy S8 = Cancel
STl — Theorical
jy SRyl = ZeroAdjust
ScalelDatas —=|Datas

5.3.3.5 Theorical calibration
Calibration can be done using an HMI program that uses the input parameters of the bloc. You can also do it directly
using Machine Expert by writing bloc parameters.

Send “Theorical” command

ScalelCalibration

TeNod4TBlocCalibration
[1 ] —NumSegment InProgress ol
200 —ValSegmentl ZeroDone
[ o  ]-{valSegment2 SeglDone

-
IIl —|ValSegment3 SegZDone ™~ [Ryifc
-

B
4

m

TaTt Seg3done
Zero Complete
Segmentl Error
Segment2
Segment3
Save
Cancel
Theorical
ZeroAdjust
Datas

Send “Save” command

ScalelCalibration
TeNod4TBlocCalibration
[ 1 ]-{NumSegment InProgress I
300 —ValSegmentl ZeroDone = YRRl
[ o  ]-{ValSegment2 SeglDone =
[ 8  |-{valSegment3 Seg2Done = [EEEE
jyhf g =~ Start Segidone (= Pyhis
- Zero Complete =
JPA = Segment 1 Error p= [RyNEs
jy SR ol = Segment2
- Segment3
m = Save
jy S8 = Cancel
3Tl — Theorical
jy SRyl = ZeroAdjust
ScalelDatas ——|Datas

5.3.3.6 Cancel calibration

Calibration can be cancelled anytime until the save command is sent. “Cancel” command will reset the eNod and
calibration will return to the last calibration values. The “Cancel” function do not have a “Done” value. Cancel is done
when the “InProgress” output goes to zero.

|ll
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5.4 “TeNod4TFBFilters” to read and write filter confiquration

This bloc allows to read and write filter configuration of the scale.

5.4.1 Creating the instance

Somewhere in your program, add a bloc of the Scaime instruction and select an instance name:

ScalelFilters
TeNod4TBlocFilters
Read InProgress ——
Write Done —
222 Datas Error —

5.4.1 Select global data for the eNod

This structure must be the one created for the main bloc.

—{Cancel Input Assistant %
—|Theorical
—|ZeroAdjust Textsearch Categories
222 —HDatas
Variables & Name Type Address Origin  *
Keywords e a IoConfig_Globals AR

- ﬂ IoCanfig_Globals_Mapping

ScalelFilters . o
+ {} Iostandard ToStandard, 3.5. 1
TeNod4TBlocFilters # Outputl
—{Read InProgress utp
—Write ne % OutputiTogglke

+- @ ScalelBackup

iheation
+. @ ScalelDatas i
SralaiFitarc

A"

???[_:[_35 Eiig

i—

5.4.2 Using the instruction

5.4.2.1 Bloc parameters and commands

The bloc contains direct command parameters.

Inputs parameters and commands:
e “Read”, execute a copy of all parameters from the scale to the PLC
o “Write”, execute a copy of all parameters from the PLC to the scale.

Outputs values:
o “InProgress”, it is ON when a command is in progress
e  “Done”, itis ON when a command is finished successfully. “Done” stays ON until the command is reset.
e “Error”, it is ON when a command is finished with an error or cannot be executed. “Error” stays ON until the
command is reset.

This bloc uses the FIL section of the data structure.

5.4.2.2 Read the filter configuration

To copy the information, just set to 1 the input “Read” of the bloc. This will copy the filter configuration to FIL member
of the data structure.

5.4.2.3 Set filter configuration

First you need to set the desired filter configuration on the FIL section of the eNod data structure.
Then, you set the “Write” command of the bloc.
New configuration is directly is use. The command also saves the new configuration to EEPROM.

Note that if the A/D parameters values are changed, the changed will be used on the next reboot or reset of the eNod
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5.5 “TeNod4TFBLegal’ to manage DSD leqgal values

This bloc allows to create DSD values and read them

5.5.1 Creating the instance

Somewhere in your program, add a bloc of the Scaime instruction and select an instance name:

Scalellegal
TeNod4TBlocLegal
CaptureRead InProgress —
CaptureOnly Done
ReguestedID Error
Read CapturedID
222 Datas

e ¢

5.5.2 Select global data for the eNod.

This structure must be the one created for the main bloc.

ScalelDatas —SDet Input Assistant X

Textsearch Categories

Sczq a  Name Type Address Origin =~ #

WL Keywords * a IoConfig_Globals_Mapping

—|CaptureReaq il

* foStandard, 3.5. 1i
—|CaptureOnly ! IoStandard ToSE
—|RequestedIl i @ Outputl

# Output1Toggle

% Scale1Backup
dp Scale1Calil

S

=

‘ *. § ScalelDatas

+

5.5.3 Using the instruction

5.5.3.1 Bloc parameters and commands

The bloc contains direct command parameters.

Inputs parameters and commands:
e  “CaptureRead”, create a DSD measure and copy it to PLC memory.
e “CaptureOnly”, create a DSD measure but to not read it on the scale. Measure can be readen later.
“CaptureOnly” is faster than “CaptureRead” command dans do not erase the DSDRead datas.
e  “RequestedID”, parameter of the “Read” command
e “Read”, reads “RequestedID” from scale memory and copies it to PLC memory.

Outputs values:
o “InProgress”, it is ON when a command is in progress
e  “Done”, itis ON when a command is finished successfully. “Done” stays ON until the command is reset.

e  “Error”, it is ON when a command is finished with an error or cannot be executed. “Error” stays ON until the
command is reset.

o  “CapturedID”, the last ID generated by “CaptureRead” or “CaptureOnly”.
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The “CaptureRead” or the “Read” commands read the scale memory and copy the DSD values on the LEGAL members

ofthe data structure:

. —
= ¢ ScaleiDatas TeNod4TDatas
+ @ CYCIN TeNod4TCYCIN
+ @ CALDAT TeNod4TCAL
+ @ FILDAT TeNod4TFILTER
= ¢ LEGAL TeNod4TLEGAL
4 eNodvVersion INT 24787
% Modbuscfg INT 1793
® LegalVersion BYTE 2
@ LegalSwitch BYTE 0
% LegalCount BYTE 2
@ Resalignl BYTE 0
@ LegalChecksum INT 0
@ ZeroConfig INT 0
@ Stability BYTE 1
@ Decimal BYTE 2
@ UNIT STRING(4) <Value of the ex...
@ Resalign2 BYTE 0
@ Resalign3 BYTE 1}
# DSDLastID DINT 30
@ DSDOldestD DINT 1
g _DSDCurrentID DINT 25
@ DSDReadID DINT 25
@ DSDReadMet DINT 20
@ DSDReadTare DINT 0
# DSDReadStatus INT 7288
4% DSDReadCheckSum INT -7343
HMIName STRING(4) ABCD
= & TArER TAMAAATTARER

5.5.3.2 Capture a DSD value

Set the command “CaptureRead” or “CaptureOnly” of the bloc. When the command is done, the generated ID is
displayed on the bloc:

Scalellegal
TeNod4TBlocLegal
jp8fs4) —{CaptureRead InProgress
T = CaptureOnly Done
—|RequestedID Error
=Read CapturedID
ScalelDatas ——|Datas

The last ID is also on the structure on the field

W RCIRIYIR DTiC v

& DSDLastID DINT 32

If you have used the “CaptureRead” command, the DSD information are located on he DSDRead part of the LEGAL
section of the structure.

5.5.3.3 Read a previous DSD value

Set “RequestedID” value with the ID you want to read, Set the command “Read” to get DSD information from the scale
to PLC memory:

Scalellegal
TeNod4TBlocLegal

CaptureRead InProgress ey NRColi—

| Faise By
i IEX53 = CaptureOnly Done =
| [ 28 |—{ReguestedID Error =
g BTl —read CapruredIDf- [0 ]

ScalelDatas —Datas

The DSD information are located on the DSDRead part of the LEGALsection of the structure:

@ DSDCurrentlD DINT 25
@ DSDReadID DINT 25
# DSDReadNet DINT 20
@ DSDReadTare DINT 0
@ DSDReadStatus INT 7298
@ DSDReadCheckSum INT -7343
% HMIName STRING(4) ABCD
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6 COMMUNICATION ERROR CODES

In case a command returns an error, it can be for various reasons.
For direct command, refer to Scaime documentation for command conditions.

In some cases, “main” bloc cannot read or write data on the scale. This is mainly due to data format. As a lot of registers
can be read or written, the data structure contains the current read or written register.

If a communication error occurs the bit “Datas.INTER.MSGError” is set.

In this case check the “Datas.MSGGroup” data field. If value is from 1 to 99, it is a read command. If value is from 101
to 199 it is a write command.

Then check the following fields:

Datas.MSGClass: It is the CIP class name of the register

Datas.MSGAttribute: It is the CIP attribute value of the register

With these two values, refer to chapter 16 to get the register name.

For example, class 105 attribute 2 is the number of segments in calibration procedure.

There are two error codes stored in CommError and OperError. These two codes are the ones from the Schneider library
for explicit messaging under ethernet/IP.

The description of the error codes is on the Schneider online documentation here:

https://product-help.schneider-
electric.com/Machine%20Expert/V1.1/en/ESMEEtherNetIP/index.htm?#t=ESMEEtherNetIP%2FEtherNetIP_Explicit M
essaging Library%2FEtherNetIP_Explicit Messaging Library-13.htm
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https://product-help.schneider-electric.com/Machine%20Expert/V1.1/en/ESMEEtherNetIP/index.htm?#t=ESMEEtherNetIP%2FEtherNetIP_Explicit_Messaging_Library%2FEtherNetIP_Explicit_Messaging_Library-13.htm
https://product-help.schneider-electric.com/Machine%20Expert/V1.1/en/ESMEEtherNetIP/index.htm?#t=ESMEEtherNetIP%2FEtherNetIP_Explicit_Messaging_Library%2FEtherNetIP_Explicit_Messaging_Library-13.htm
https://product-help.schneider-electric.com/Machine%20Expert/V1.1/en/ESMEEtherNetIP/index.htm?#t=ESMEEtherNetIP%2FEtherNetIP_Explicit_Messaging_Library%2FEtherNetIP_Explicit_Messaging_Library-13.htm

7 BASIC COMMUNICATION

If you do not need any calibration or parameters changes of the eNod by the PLC, you can use this basic procedure that
only read implicit data. For this solution you do not need the library.

First you need to configure the scale on the Ethernet network as describe on §lII.

Then right click on the application tree and select “PLCOpenXML” import option.
Open the file TeNod4TCYCIN.xml supplied by Scaime.
Th,.i,s,i‘il.q the input structure in the application:

= ) Application (TestM251 : TM251MESE)
™ X8
= | Library Information
=12 eNodTypes
?Q TeNod4TCYCIN (STRUCT)

A SR Main (PRG)

On the program create a global variable of this type:
:___ @ o x

2= -
Z| 3 ScalslData:TeNod4TCYCIN;
¢  END VAR

On the program add a SysMemMove bloc to copy the data to the new variable:

it

ADR SysMemMove
GVL.ScalelData —j —ipDest =
ADR
ScalelIN[2] — —pSrc
28 —udiCount

If you prefer you can do it as ST language:
SysMemMove(pDest:=ADR(GVL.ScaleData) , pSrc:=ADR(Scale1IN[2]), udiCount:= 28);

The new structure gets the readable data:

| @ e x [ SR Man
j  testrzsiApplication.ev

Expression Type Value
= @ scaletData TeMod4TCYCIN

@ RefreshCounter DINT 3986605

@ I0Status UINT 0

@ blOReserved BIT

@ b01Reserved BIT

@ b02ErrorCoded BIT

@ b03ErrorCodel BIT

@ b04aNoMotion BIT

i b05ZeroWeight BIT

@ bOGEEPROMFailure BIT

& b07Reserved BIT

@ b08InputlON BIT

@ b0SInput2ON BIT

@ b100Output1ON BIT

@ b110utput20N BIT

@ b120utput30N BIT

& b130utput4ON BIT

@ bl4TareActive BIT

@ bi5Reserved BIT

@ Gross DINT

@ Tare DINT 40

@ Net DINT 50

@ ADPoints DINT 14178

@ CommandEcho UINT 1}

@ CommandResult UINT 0
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