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1. Overview

This Engineering Note is based on the integration of Mettler Toledo's Industrial Weighing
Automation Terminal IND360 POWERCELL® withan EtherCAT PLC or IPC. Go to
www.mt.com/ind-IND360-downloads to download all the necessary files and documents.

A Note: The configuration used in this sample code is based on the default settings:
Beckhoff TwinCAT 3 PLC
SAIl data format: 2-Block format
IP Address: (to be assigned by the PLC/ IPC)
IND360 device firmware version: V1.00.0015
ESI file: Mettler Toledo IND360 ESI.xml

It is recommended to start by integrating one IND360 into the PLC EtherCAT network
and go through the sample code to understand the functionality of each Function
Block.

2. Setup of Project
Development Environment

2.1. Hardware Integration

Connect the Ethernet cable from the PLC EtherCAT port to IND360 industrial Ethernet port (X1.1
or X1.2).
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2.2. Openthe Sample Code

To open and use this sample project "IND360_POWERCELL ETCAT _V1_00" or solution, you need
to use the BECKHOFF TwinCAT 3 — eXtended Automation Engineering (XAE) version 3.1 or
higher.

Copy and paste the IND360 ESI (EtherCAT Slave Information) specification onto the TwinCAT\
3.1\ Config\ io\ EtherCAT directory.

ThisPC > Windows (C) > TwinCAT > 3.1 > Config > lo > EtherCAT

taTest Software b

108 item 1 item selected 48.5 KB
n R Type here to search B ® o B B W

Figure 2-1:copyand paste the IND360ESI specification

Reload the TwinCAT devices as shown below:

30654699 V01 | 5/30/2022  METTLER TOLEDO IND360_POWERCELL_ETHERCAT_PLC_EngineeringNote_202204 2-3



@ TwinCAT Project1 - TcXaeShell

File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC Team Scope Tools Window Help
- B-a-2 e ‘ Windows » P Attach... ~ B
Build 4024.25 (Loaded) =~ < N l}l ‘: £ Activate Configuration
B Restart TwinCAT Syst
Solution Explarer > f estart fwin vRE
. v Restart TwinCAT (Config Mode)
G-l o-a g L] 9
% Reload Devices
Search Solution Explorer (Ctrl+;) 5
"\ Scan
m Solution TwinCAT Project1’ (1 project) @ ool s Mm E:
4 ] TWInCAT Project1 e s [y S
4 @l sYsTEM Show Online Data
¥ License <= Show Sub ltems
4 @ Real-Time & Hide Disabled Items
[E1 1/0 Idle Task
El Tasks .k Software Protection...
== Routes B5  Access Bus Coupler/IP Link Register...
e
2= Type System Update Firmware/EEPROM v
@ TcCOM Objects Show Realtime Eth t C tible Devi
=] MoTION ow Realtime Ethernet Compatible Devices...
B pic File Handling »
(& sAFeTY Selected Item »
E ;;;L‘{TICS EtherCAT Devices 4 Update Device Descriptions (via ETG Website)...
4 E /0 m TcProjectCompare Reload Device Descriptions
Target Browser > Manage User Defined Whitelist.
".’: Mappings AutomationML 3 Manage User Defined Blacklist...
Bode Plot >
Filter Designer 3
About TwinCAT

Figure 2-2:reload the EtherCAT devices' descriptions

2.3.

Set up the IND360 Input/ Output Box

In this sample code, the IND360's SAl data format is the default "2 block format". This canalso
be configured as "8 block format" via the web browser. IND360's web configuration can be
accessed by connecting the Ethernet cable to its service port with default IP address
"192.168.0.8". SAl data structure will be explained in brief in Chapter 3 — SAl Data Structure. For
detailed information regarding METTLER TOLEDOQ's SAl protocol please go to this document on

MT.com.
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&« C M A Not secure 19216808

ETTLER TOLEDO IND360

{1 Home
Industrial ethernet SET

Wig Device
EtherCAT v
AR Scale v

2 block format

[

Application ~
Automatic v
Terminal ~
Disable v
& Communication A~
00:10:52:D04:20:86
Service
Analog output
Industrial ethernet
Reset
{& Maintenance ~

Figure 2-3:SAldataformatcan be 2 block or 8 block

In the TwinCAT input/ output box configuration, check the 2-Block data only. Do the same for
both Inputs and Outputs.

TwinCAT Project] # X

RE-o-& /’j General /EmeCAT ProcessData Staup CoE-Online Oniine
Solution E R - [
” . £ SyngManager PDO List
12 Solution IND360analog_SAI2Block (1 project) S sz Type Fiegs s [am e Flags ™ su
4 Gll TwinCAT Project £z moou GJA0 540  TXPDOSBlock F 0
4 @l sysem 112 Modn 0x1AD1 160 TxPDO2Block F 3 0
% License 216 Oupus 0600 640 RPDO8Block £ 0
4 @ Real-Time 3 16 Inputs 1601 160 RxPDO-2Block F 2 0
(% 10 Idie Task
4 [ Tasks
[ PicTask /
outes PDO Assignment (Dx1C13) PDO Content (0x1A00)
a Type System :meo‘ Index Sze  Ofs Name Type Default (hex) A~
] TcCOM Objects MM OGFO001 40 00 MB1RequestedMeasumgValve  REAL
{8 motion BaF0002 20 40 MB1 Scale Status UNT
4 @ec 0aF0003 20 60 M81Response UNT
b B3 localPlC / BGFO04 20 80 SB1 Status Grouo 1 UNT L
8 SAFETY / Download Predefned PDO Assignment fnone)
Cor POO Assigament
-~ / £4P00 Asigrnens Load PDO info rom deviee
@ AnaTics [Z1PDO Configuration
« @wo Sync Unit Assignment.
4 *F Devices /
4 B Device 2 EtherCAD / Name Online Type Sze  >Addre.. In/Out UserID Linked to &
.
53 mage / %1 MB1 Requested Measuring Value 00 REAL 40 390 Input 0
Image-info #I MB1 Scale Status 0 UINT 20 430 Input 0
b 2 syncUnits #I MB1 Res 0 INT 2
/ A ponse UIN 0 450 Input 0
: = 'o"W“ #1581 Status Group 1 0 UINT 20 410 gt 0
- :m’;u(‘s %1 5B1 Status Group 2 0 UINT 20 490 Input 0
infoData
Pl #1 581 Status Group 3 0 UINT 20 510 Input 0
4@ Box1(ND360) #! SB1 Response 0 UINT 20 530 Input 0
b NR00 * WSt ‘p 1 BIT 01 15221 I . 0 v
> W R«PDO-28lock . cState Input i
b B WeState
b @ InfoData Erfor List
8% Mappings Entire Solution
Solution Explorer G L Watch 1 S]] O

Figure 2-4:configure Inputs as 2-Block
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CAT Project1 # X

General EtherCAT ProcessData Startup CoE-Online Online
Sync Manager. PDO List
SM  Size Type Flags Index Size Name Flags SM suU
0 128 MbxOut Ox1A00 640 TxPDO-8Block F 0
1 128 Mbxin 0x1A01 16.0 TxPDO-2Block F 3 0
2 16 Qutputs I 0x1600 4.0 RxPDO-8Block F 0
3 16 Inputs 0x1601 160 RxPDO-2Block F 2 0
PDO Assignment (0x1C12) PDO Content (0x1A00)
0x1600 Index Size Offs Name Type Default (hex) ~
DﬂQM I 0x3F00:01 40 0o MB1 Requested Measuring Value REAL
0x3F00:02 20 40 MB1 Scale Status UINT
0x3F0003 20 6.0 MBE1Response UINT
0x3F00:04 20 80 SB1 Status Groun 1 UINT v
Download Predefined PDO Assignment (none)
DO Assignment Load PDO info from device
DO Configuration
Sync Unit Assignment.
Name Online Type Size >Addre.. InfOut UserID Linked to ®
“# MB1 Requested Measuring Value 0.0 REAL 40 380 Input 0
¥ MB1 Scale Status 4] UINT 20 43.0 Input 0
#! MB1 Response 0 UINT 2.0 450 Input 0
#1 SB1 Status Group 1 0 UINT 2.0 470 Input 0
# SB1 Status Group 2 0 UINT 2.0 490 Input 0
#| SB1 Status Group 3 0 UINT 2.0 51.0 Input 0
“#! SB1 Response 0 UINT 20 530 Input 0O
#1 WcState 1 BIT 0.1 1522.1 Input 0 &
< >

Figure 2-5:configure Outputs as 2-Block

Online reload the connected EtherCAT device and check the cyclic communication of all input/
output data.

(@ TinCAT Project? - TexXaeShell
File Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Scope

G-~ U Add New tem.. Ins X
B-D-twN N 64
Build 402425 (Loaded) ~| < fi | O Add Existing ltem. ShiftsAIt+A -
Solution Explorer X Remove el
P hange Netld
@B @ pfm  Cromoee
. - Save Device 2 (EMerCAT) As.
1) Solution TwinCAT Project?" {1 proj Append EtherCAT Cmd
4 gl TwinCAT Project! Append Dynamic Container
a @l svsTem Online Reset
3 Licen e
Lense < Oriine Rel
4 @ Real-Time —
(81 1O Idle Task Eed Lo
B Tasks " Scan
Rautes Change Id..
£2 Type System
Change T .
@) Tecom Objects j
&8 moTIoN @ Copy Cti+C
g ~ic % ct+x
@] SAFETY
& Anavmics
+ @ o I independent Project File
4 G & Disable
4 B2 ce 2 (EtherCAT)
8 image
% image-Info
b2 SyncUnits
3 Inputs
v Outputs
b & InfoData
4 @ Box 1 (IND380)
b [ WPDO-BBlock
b W RxPDO-BBlack
b WSt
b @ infoData
&% Mappings Entire Solution
Salution Explorer [ Error List [[SREY

Figure 2-6:onlinereloadthe EtherCAT device
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2.4.  Set up the TwinCAT CoE library

Besides supporting the cyclic communication used in process control, the IND360 EtherCAT
device also supports the SDO (Service Data Object) configuration via CoE interface (CAN
application protocol over EtherCAT). These SDOs are mainly for scale configuration (capacity,
increment, filter settings etc.) and scale calibration (adjustment).

In order to enable the SDO read/ write, the TwinCAT CoE library "Tc2_EtherCAT" has to be
added into the PLC project references.

% Solution IND360_ETCAT_V1_00" (1 project)
4 w] IND360_ETCAT_V1_00
bl SYSTEM
g2y MOTION
4 B ruC
4 B3 localPLC
4 ¥ localPLC Project
 External Types
4 _J References
- Tc2_Standard
- Tc2_System
- Tc3_Module

Figure 2-7: make surethe Tc2_EtherCATisadded

Function blocks "FB_EcCoESdoWrite" and "FB_EcCoESdoRead" are used in this sample code to
write/ readthe SDO via CoE interface. In order to use these function blocks, the EtherCAT
device's NetID and Slave Address are required. These two inputs will be different for every
connected EtherCAT slave.

fb3tatus CoESdoRead|(

bExecute bRead,

sNetId = deviceNetId,
nSlaveAddr = deviceSlaveAddr,
nSubIndex =

nindex - B

pDstBuf = ADR(intStatus),
cbBufLen = SIZEOF (intStatus),

tTimeout
) ?

Figure 2-8:the EtherCAT slave'sNetID and Slave Address for CoE write/readfunction block
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2-8

The EtherCAT device's NetID and Slave Address can be found as shown below.

ﬁ ANALYTICS

4 Fo

4 "L Devices

4 &3 Device 2 (EtherCAT)
% jmage
j-. Image-Info

> 2 SyncUnits

b Inputs

> Bl Outputs

> @ InfoData

> 4 Box 1(IND360)

L nindex 1= le¥Fauus,
G nDn = ADD fexralaand

X

| Metld! 192.166.0.106.3.1 | oK

Cancel

— TDsero Gomsaowrite ()i 4
6 IF fbzero_CoESdoWrite.bError TH

Error = TRUE;

Figure 2-9: EtherCAT Device NetID

Solution Explorer >0 x
W& o-a|p-
Search Solution Explorer (Ctrl+;) P~
d DUTs
4 7 GVls
&b oV
4 | POUs

& MAIN (PRG)
“‘TJ MT_IND_Application (PRG)
.‘J SAI_Cyclic_WeightProc (FB)
wi] ZeroAdjust (PRG)
J VISUs
& GlobalTextList
E localPLC.tmc
b @ PlcTask (PicTask)
ﬁ] Visualization Manager
4 DF localPLC Instance
3 PlcTask Inputs
b B PicTask Outputs
|4 saFeTY
Q C++
& AnavyTics
4 o
4 %% Devices
4 == Device 2 (EtherCAT)
% Image
%% Image-Info
-] SyncUnits
Inputs
B Outputs
& InfoData
4 g Mappings
.’3 localPLC Instance - Device 2 (EtherC/
4 »
Solution Explorer WEETINSTHES

v v e v

RILO- Y T Ta A B M T_IND_Application

SAI_Cyclic_WeightProc ZeroAdjust*

General EtherCAT ProcessData Starup CoE -Online  Online

Type:

Product/Revision

Auto Inc Addr:

EtherCAT Addr. [] 1001

Identification value:

[IND3g0 ECS |
[16838/1 |

[

Advanced Setings

0 S

Previous Port: Master
Name Online Type Size =Addre.. In
%' MB1 Requested Measuring Value X 00 REAL 40 39.0 In
2! MB1 Scale Status X 2060 UINT 20 430 In
| MBR1 Resnonse X 0 LINT 2.0 450 In

Error List

Entire Solution

Watch 1

- ‘Q 0 Errors ‘ 1. 0Warnings | © 13 Messages |Clear | Build + IntelliSel

Description

Error List

Qutput

Figure 2-10: EtherCAT Device Slave Addressas "1001"
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2.5.  Download the Sample Programming

Build the solution, then activate the configuration:

L@ TwinCAT Project1 - TeXaeShell

File Edit View Project Build Debug TwinCAT TwinSAFE PLC  Team
" -2 e | 3 | 2 - '| Release - TwinCA
' Cr | _ 98 | TwinCAT Project

‘o-

Search Solution Explorer (Ctrl+;) FTEEe |TWi”C'°‘T RICELE |
4 o TwinCAT Project1 Target: | <Local> |
4 @] SYSTEM
2 License [] Autostart FLC Boot Project(s) e
4 @ Real-Time
[ 1/0 Idle Task Cancel l€
4 %l Tasks | - L €

Figure 2-11: Activate the current configuration

Login to the PLC 2 , and run the application 2
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3. SAIl Data Structure

In this sample code, the IND360's SAl data format is the default "2 block format". This can also be
configured as "8 block format" via the web browser. For more details on SAl data structure, please
refer to the User Manual: Standard Automation Interface: IND360 Terminal English, which is
downloadable from the IND360 Download Page www.mt.com/ind-IND360-downloads.

SAl 2 Block Format consists of a single Floating Point Block and a Status Block. In the figure
below, the Read and Write are referring to the PLC point of view.

Word 0

Floating Point Block (Write)

Floating point value (32-bit), optionally used
with command

Requested floatin int value (32-bi
Word 1 q gpo ¢ h Word 1

Word 2 Device stafus bits

Word 3 Response value
Status Block (Read) Status Block (Write)

Command value

Word 0 Status Group 1 Word 0 Optional Argument — wordO
Word 1 Status Group 2 Word 1 Optional Argument — word1
Word 2 Status Group 3 Word 2 Optional Argument — word3

Word 3 Response value Word 3 Command value

Figure 3-1: SAI2 Block Data Structure

The SAI 8 Block Format builds on the format structure used by the 2 Block format; providing
support for eight blocks of input data and eight blocks of output data. This format was designed
for applications where the users would prefer more data within one read cycle. For example,
reading gross weight, tare weight and net weight all in one cycle.

The cyclic data of the 8 Block Format supports seven instances of a Floating Point Block and one
instance of a Status/Command Block for each of the read and write data areas.

Floating Point Block (Read) Floating Point Block (Write)

Floating Point Block (Read) ol it el
Floating Point Block (Read) N

Floating T (writaj
Floating Point Block (Read) Floating Point Block (Write)
Floating Point Block (Read) Floating Point Block (Write)

Figure 3-2: SAI8 Block Data Structure
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4. Function Blocks

Ready-to-use function blocks (FB) can be found under the POUs folder. These function blocks
are being called in the program"MT_IND_Application".

Solution Explorer * o x
@& o-a|m=]
Search Solution Explorer (Ctrl+;) P -

2 Solution IND360_POWERCELL_ETCAT V1_00" (1 project)
4 HJ IND360_POWERCELL_ETCAT Vi_00
> @l SYSTEM
[zl MoTION
4 [0 PLC
4 OF localPLC
4 gF localPLC Project
1 External Types
b A References
_J DUTs
4 |7 GVLs
i oL
4 |7 POUs
w1 MAIN (PRG)
“ﬂ MT_IND_Application (PRG)
g SAI_Cyclic_CheckAlive (FB)
HZJ SAI_IND_CalFreePlus (FB)
fJ SAILIND_ReadAdjustSettings (FB)
] SAIIND_SpanAdjust (FB)
H:J SALLIND_WriteAdjustSettings (FB)
g SAIIND_ZeroAdjust (FB)
HZJ SAIINDPCELL DiagnosticStatus (FB)
i) SALINDPCELL LoadCellWeight (FB)
HZJ SAI_INDPCELL_WeightProc (FB)
- VISUs
222 localPLC.mc
b G5 PicTask (PicTask)
b OF localPLC Instance
& sAFETY
|'5_1\-J C++
&l ANALYTICS
> & o

Solution Explorer NS lelf=1g

Figure 4-1:read-to-use Function Blocks (FB)under the POUs folder

4.1. Cyclic Weight Data Processing

This function block reads in all the important real-time, cyclical weighing data such as weight
value, Data OK bit, Motion bit, Net mode bit and critical alarm bit.

Set the scale command bit one at a time to trigger different commands such as tare stable, zero
stable, tare immediate, zero immediate, preset tare and clear tare. A successful execution of a

scale command will set the Done bit on, else the Error bit will be set on instead.

The cyclic weight data can be reported automatically right after any scale command. The type of
weight data (gross, net, or tare) being reported depends on the setting for WeightCmd. By default,
the WeightCmd is decimal "3" and the function block will return a net weight value every time

30654699 V01 | 5/30/2022
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afteranyscale commandsuchas tare or zero. Similarly, if the WeightCmd parameter is configured
as decimal "0" or "1" the function block will then returna gross weight after any scale command.

SAI_INDPCELL WeightProc_1

Figure 4-2:SAI_Cyclic_WeightProc FunctionBlock

SAT TNDPCELL WeightProc
—weightCmd realtimeWeight —
—MB_DeviceStatus stableWeight —
—TareStable cmd heartBeat [~
—HTareImmediate cmd DatalH
—HZeroStable cmd Smart5 redr
—ZeroImmediate cmd Smart5S orange —
—PreTare cmd Smart5 yellow
—PreTare walue Smarts blue [~
—Clear cmd centeroffero —
—=MB_ MeasuredValue motion -
—HMB_EResponse netMode -
—HMB_CmdValue runFlat [
—MB_Command cmdDone [~

cmdPending —
cmdFailed -

Table 4-1: SAl_Cyclic_WeightProc Function Block Parameters

Input Parameters

Data
Type

Values

Description

WeightCmd

Word

0,1

Reportgross weight value

2 Reporttare weightvalue

(default)

3 Report net weightvalue

5 Reportgross weight value (with internalresolution)

6 Reporttare weightvalue (with internal resolution)

7 Reportnetweightvalue (with internal resolution)

MB_DeviceStatus

Word

Status

Refer to Device Overview, input address of MB Device

Tarelmmediate_cmd

Bool

reset.

Trigger this bit to performimmediate tare command.
This tare command doesn’t check for stability criteria.
Upon completion of this command, the input bit will be

TareStable_cmd

Bool

Trigger this bitto perform stable tare command. This tare
command requires the weight value to remain stable

within the stability criteria (+-1d within 0.3 second)for a
predefined timeout range (3 seconds by default), failing
which, the command will returnan error. Upon
completion of thiscommand, the input bit will be reset.
Trigger this bit to performimmediate zerocommand.
The zero command canonly be executed when the
weightvalue is within the zero range (+-2% by default).
Else,the command will returnan error. Upon completion
of this command, the input bit will be reset.

Zerolmmediate_cmd | Bool
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ZeroStable_cmd Bool Trigger this bitto performastable zero command. This
zero command requires the weight value to remain
stable within the stability criteria (+-1d within 0.3
second) for a predefinedtimeout range (3 seconds by
default). Furthermore the weight value has to be in the
zero range to triggerthis command, failing either
condition; the command will returnan error.

Upon completion of this command, the input bit will be
reset.

PreTareValue Real The presettare value which has to be configured before
issuing the PreTare command. Valid PreTare value is
between scale's zero point up to maximum capacity.

PreTare_cmd Bool Trigger this bitto performapresettarecommand. The
PreTareValue has to be configured priorto issuing this
PreTare command. Upon completion of this command,
the inputbitwill be reset.

ClearTare_cmd Bool Trigger this bitto performacleartare command. This
command removes the tareand brings the scaleinto
gross mode.

Upon completion of this command, the input bit will be
reset.

MB_MeasuredValue | Real Refer to EtherCAT device's Box, MB1 Requested
Measuring Value

MB_Response Word Refer to EtherCAT device's Box, MB1 Response

MB_CmdValue Real Refer to EtherCAT device's Box, MB1 Command Value

MB_Command Word Refer to EtherCAT device's Box, MB1 Command

Output Parameters | Data Values Description

Type

realtimeWeight Real Real-time weightvalue, canbe gross, tare or net weight

stableWeight Real Stable weightvalue, the last real-time weight during
Motion =0

heartBeat Bool 0>1>0>1... | Is a security mechanismthat ensures thatthe deviceis

working as expectedand updating datain Words 0, 1 and
2, this heartbeat bitis toggled between off and on states
at a rate of 1 time per second or less. Shouldthis bit stop
toggling, this indicates that the device is

no longer operating andthe weightvalueisincorrect.

DataOK Bool 0 This bit gets setto 0 when the deviceis still operational
butthe value being reported cannot be guaranteed to be
valid.
The following conditions cause the Data Okay bit to be
setto O:
e Deviceispoweringup
e Deviceisinsetup mode
e Deviceisintestmode
e Over capacity conditionoccurs
- Whenthe A/D converteris atits limit
- Productdependentover capacity that
occurs whenthe device determinesit
cannottrustthe weight
e Under capacityconditionoccurs
- Whenthe A/D converteris atits limit

30654699 V01 | 5/30/2022  METTLER TOLEDO IND360_POWERCELL_ETHERCAT_PLC_EngineeringNote_202204 4-13
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- Productdependent under capacity that
occurswhenthe device determinesit
cannottrust the weight

1 Weight datais normal, valid
Smart5_red Bool 0/1 Alsoreferred as Smart5 level 5, RedAlert condition in
which scale operation has to be stopped
Smart5_orange Bool 0/1 Also referred as Smart5 level 4, imminent failure of the
scale
Smart5_yellow Bool 0/1 Alsoreferred as Smart5 level 3, out of specification or
wrong operatorstep
Smart5_blue Bool 0/1 Also referred as Smart5 level 2, predictive alarm or
calibration/ adjustmentis due
centerofZero Bool 0/1 1= Gross weightvalue is ata value of zero +/-one
qguarter of aweightand measures verification interval
denotedas'e".
motion Bool 0 Weightvalue is stable
1 Weightvalue isin motion
netMode Bool 0 Weighingisin gross mode
1 Weighingisin net mode
runFlat Bool 0 RunFlatisinactive
1 RunFlatis active
cmdDone Bool 0 Zero, tare or cleartare commandisin process, or failed
1 Zero, tare or cleartare commandis successful
cmdPending Bool 0 Zero or tare commandis completed
1 Zero or tare operationis being processed, pending due to
unstable (motion) environment.
cmdFailed Bool 0 Zero, tare or cleartare commandisin process, or
succeeded
1 Zero, tare or cleartare commandis not completed due to
error

Device Heart Beat Monitoring

This function block monitors the Heart Beat bit of the weighing transmitter and outputs an

"Alive" flag.
SARI_Cyclic_CheckAlive_1
SAl Cyclic CheckhAlive
MB DeviceStatus Alive
HeartBeat
Figure 4-3:SAl_Cyclic_CheckAlive Function Block
Table 4-2: SAl_CyclicCheckAlive Function Block Parameters
Input Parameters | Data Type Values Description
MB_DeviceStatus | Word Refer to EtherCAT device's Box, MB1 Scale Status
Output Data Type Values Description
Parameters
Alive Bool 0 Device has lost communication
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Device is communicating OK

HeartBeat

Bool

To insure thatthe deviceis workingas expected and
updating datain Words 0, 1 and 2, this heart beat bitis
toggled between off and on states. The frequency is
dependent on the specificdevice’s ability to cycle this
bit. For example,a 1 secondheartbeatwould be
sufficient for most applications.

4.3.

Diagnostic Status Monitoring

This function block reads in all the critical real-time diagnostic data from POWERCELL® load

cells.
S5AI TNDECELL Diagnostic3tatus_1
SAT INDPCELL DiagnosticStatus
5B statusGroupl CelibrationError —
5B statusGroupl WeightBlocked —
5B statusGroup3 Overload —
5B_response Underload [~
5B_Command CellMissing [~
CellMis=ingNode —
HetworkFailure [~
WMFailure [~
OverlUnderVoltage —
CellBreach [~
BunFlat
Smarts 1vld
Smarts 1vl3
Smart5s_ 1v12 —
LEFTswitchON —
Figure 4-4:SAI_INDPCELL_DiagnosticStatus Function Block
Table 4-3: SAI_INDPCELL_DiagnosticStatus Function Block Parameters
Input Data | Values | Description
Parameters Type
SB_StaGroupl Word Refer to Device Overview, input address of SB Status
Group 1
SB_StaGroup2 Word Refer to Device Overview, input address of SB Status
Group 2
SB_StaGroup3 Word Referto Device Overview, input address of SB Status
Group 3
SB_Response Word Refer to Device Overview, input address of SB Response
SB_Command Word Referto Device Overview, output address of SB
Command
Output Data | Values | Description
Parameters Type
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CalibrationError

Bool

0,1

1 =Weightdatacan no longer betrusted dueto loss of
calibration data or an algorithm running in the product to
detectweighingirregularities.

WeightBlocked

Bool

0,1

1 =Weightdatadoes notchange appreciably over a defined
period of time.

Overload

Bool

0,1

The weight is equal to or greater thana "customer-
programmed" limit either on the scale (multi-sensor
system) or individual sensor's capacity

Underload

Bool

0,1

The weight is under the "customer-programmed" limit
on the scale/ sensor (under zero but still within A/D
range)

CellMissing

Bool

All load cells are communicating normally

One or multiple load cell has lost communication

CellMissingNode

Word

A word of 16 bits, each bit represents the communication
status of the POWERCELL® load cell. Bit status "1" means
the load cell has lost communication, while status "0"
means no comm. lost. The IND360 POWERCELL®
supports up to 14 digitalload cells hence only 14 bits (bit
0 — bit 13) are relevant in this Word.

Word:
DOXX XXXX XXXX XXXX

LC#H14 LC#H1

NetworkFailure

Bool

0,1

Applicable only on multi-cell networks.
1 = Failure of the entire network. No cells are responding.

WMFailure

Bool

0,1

1 =The productis nolongerin compliance with weights and
measure regulations.

OverUnderVoltage

Bool

0,1

1 = A device whichsupports dynamic measurements of system
power has over orundervoltage.

CellBreach

Bool

0,1

the sensors enclosure has been compromised and
therefore vulnerable to outside influences such as
moisture / water —in most cases a failure will occur if the
breach is not

corrected or the sensor replaced

RunFlat

Bool

0,1

1 = RunFlatis activated on one of the POWERCELL® loadcell

Smart5_Ivl4

Bool

0,1

Imminent failure according to Smart5 definition

Smart5_Ivi3

Bool

0,1

Out of specificationaccording to Smart5 definition

Smart5_Ivi2

Bool

0,1

Predictive Alarm according to Smart5 definition

LFTSwitchON

Bool

0,1

1 =weights and measures switchis enabled fortransactional
weighing
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4.4.

4.5.
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Read Scale Adjustment Settings

This function block reads the current scale capacity and increment values from the connected
weighing transmitter. Set the "Read" input parameter on to start the reading process. Upon

completion of the read process, this "Read" bit will be reset.

Itis useful to know the current scale settings before performing any scale adjustment

procedure.
SAI_IND ReadAdjust3ettings_1
SAI IND ReadAdjustSettings
devi ceH_atId_ ascaleCapacity
deviceSlavelAddr scalelncrement
Read Done
Error
Figure 4-4: SAl_IND_ReadAdjustSettings Function Block
Table 4-4: SAl_IND_ReadAdjustSettings parameter descriptions
Input Data Values Description
Parameters | Type
deviceNetld [ T_AmsN | Example: sNetld: String containing the AMSnetwork ID of the EtherCAT
etld "192.168.0. | master device. (type: T_AmsNetld)
106.3.1"
deviceSlaveA | UINT "1001" nSlaveAddr: Fixed address of the EtherCAT slave to whichthe
ddr SDO upload commandshouldbe sent.
Read Bool 1,0 Trigger thisinput bit to start the reading process.
Output Data Values Description
Parameters | Type
scaleCapacity | REAL Example: Currentscale capacity value
(32 bits) | "3000.0"
scalelncreme | REAL Example: Currentscaleincrementvalue
nt (32 bits) | "0.1"
Done Bool 1 Read process is completed successfully
0 Read process is not completed
Error Bool 1 An error has occurred duringthe read process
0 No error

Write Scale Adjustment Settings

This Function Block configures the new settings of scale capacity and increment value onto the
weighing transmitter. Even though all IND360 weighing transmitters now support scale
configuration through its built-in web server, the PLC can also overwrite these scale settings.
The scale resolution (scale capacity/increment) has to be within the range of 500 — 100 000.
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SBAT IND WriteRdjustSettinga 1
SAI_IND WriteAdjustSettings
—deviceNetId Done ~

—deviceslaveAddr Error
—acaleCapacity
—{acalelIncrament

—SWrite

Figure 4-5: SAI_IND_WriteAdjustSettings Function Block

Table 4-5: SAI_IND_WriteAdjustSettings parameter descriptions

Input Parameters | Data Values Description
Type
deviceNetld T AmsN | Example: sNetld: String containing the AMSnetwork ID of the
etld "192.1680.1 | EtherCAT master device. (type: T_AmsNetld)
06.3.1"
deviceSlaveAddr | UINT "1001" nSlaveAddr: Fixed address of the EtherCAT slave to
which the SDO upload commandshouldbe sent.
scaleCapacity REAL (32 | Example: New scale capacity value
bits) "3000.0"
scalelncrement REAL (32 | Example: New scale incrementvalue
bits) "0.1"
Write Bool 1,0 Trigger this input bit to start the writing process.
Output Data Values Description
Parameters Type
Done Bool 1 Write process is completed successfully
0 Write processis not completed
Error Bool 1 Anerror has occurred duringthe write process
0 No error

4.6. Zero Adjustment

Zero calibration has to be performed first before CalFree+ or span calibration. Make sure the
scaleis empty before starting this zero calibration procedure.

Trigger the "Start" input bit to start the zeroadjustment process. Upon completion of the
adjustment process, this "Start" bit will be reset.

SRI_IND_ ZeroAdjust_1
SAI IND ZeroAdjust

deviceNetId Proceas
deviceSlaveAddr Done
Start Error

Figure 4-6: SAI_IND_ZeroAdjust Function Block

Table 4-6: SAI_IND_ZeroAdjust Function Block Parameters
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Input Parameters | Data Values Description
Type
deviceNetld T_AmsN | Example: sNetld: String containing the AMSnetwork ID of the
etld "192.1680.1 | EtherCAT master device. (type: T_AmsNetld)
06.3.1"
deviceSlaveAddr | UINT "1001" nSlaveAddr: Fixed address of the EtherCAT slave to
which the SDO upload commandshouldbe sent.
Start Bool 1,0 Trigger this input bit to start the calibration process.
Output Data Values Description
Parameters Type
Process Bool 1 Adjustmentis started and in process
0 Adjustmentis not started
Done Bool 1 Adjustmentis completedsuccessfully
0 Adjustmentisin processorin error state
Error Bool 1 Adjustmentfailed dueto error
0 No error

4.7. Span Adjustment

Perform this linearity span adjustment after the zeroadjustment.

S8ATI IMD Spanfdjust 1
SAI_IND Spanfdjust

—jdeviceNetId currentPoint —
—deviceSlavelddr currentWeight —
—HI_weight loadWeight —
—MID weight Process —
—LOW_weight Done —
—xLOW_weight Exrror [~
—=linearityRange Cancelled—
—start

—confirmWeight

—cancel

Figure 4-7:SAI_IND_SpanAdjust Function Block

If only 2 points adjustment (zero, span) is required, only configure the highest reference weight
(span) into this Function Block. In this case, the span is the second linearity point.
The first reference point is always the zero reference which has to be adjusted prior to this.

If linearity adjustment is required, up to4 points canbe set-up. The table below shows all the
possible selection of linearity adjustment and the required input parameters for this Function

Block.
LinearityRange settings: Requiredreference weight(s), cannot be zero:
"0", 2-point (zero, span) HI_Weight
"1", 3-pointlinearity HI_Weight, MID_Weight
"2" 4-pointlinearity Hl_Weight, MID_Weight, LOW_Weight
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| "3" 5-pointlinearity

| HI_Weight, MID_Weight, LOW_Weight, xLOW_Weight

Table 4-7: SAI_IND_SpanAdjust Linearity Range Settings

Notes:

- The Function Block will returnan error if the reference weights are not configured
according to the linearity range setting.
- The Function Block will returnan error if the required reference weight(s) is zero or not
in the correct ascending order when starting the adjustment process.

The flow chart below explains the linearity adjustment process flow according to different
selection of linearity range:

Speciy the
LineariyRange
0,1,2,3)

Linearity no,
Range =0
yes

Linearity
Range =1

no Linearity
Range =2
yes

Linearity
Range = 3
yes

Coniigure all the

LoadWeight=1;
CurrentPoint=2;

CurrentWeight = Hi_Weght

LoadWeight=1;
CurrentPoint=2;
CurrentWeight = Mid_Weght

LoadWeight = 1;
CurrentPoint=2;
CurrentWeight = Low_Weight

LoadWeight = 1;
CurrentPoint=2;

CurrentWeight = xLow_Weight

required reference
weights

Teggle Start
inpui bi

| Cancelled Cancel

A

‘alidate
Adjustment

Failed
Error -

] v (7 (]
ConfirmWeight ConfimWeight ConfimmWeight ConfimWeight
[] ¥ ¥ ¥
| Adjusiment in Process | | Adjustmentin Process | | Adjustment in Process | | Adjustment in Process
v v ¥

LoadWeight=1;
CurrentPoint=3;
CurrentWeight = Hi_Weght

LoadWeight=1;
CurrentPoint=3;
CurrentWeight=Mid_Weght

LoadWeight=1;
CurrentPoint=3;
CurrentWeight = Low_Weight

v v L]
Confim\Aeight ConfimWeight ConfimWeight
‘ Adustment in Process | | Adustment in Process | | Adustment in Process ‘
L 2 L 2

LoadWeight=1;
CurrentPoint=4;
CurrentWeight = Hi_Weght

LoadWeight=1;
CurrentPoint =4;
CurrentWeight = Mid_Weght

v ¥
ConfimWeight ConfimWeight
| Adjustment in Process | | 2djstment in Process ‘
v

LoadWeight=1;
CurrentPoint =5;
CurrentWeight = Hi_Weght

ConfimWeight

~

Adjustmentin Process

Figure 4-8:SAI_IND_SpanAdjust Flow Chart

Configure the required Linearity Range and all the respective reference weights. Set the Start bit
on to run the adjustment process. Wait for the LoadWeight output bit to turn on and then load
the reference weight according to CurrentWeight value. After the new reference weight has
been loaded, set the ConfirmWeight bit on to proceed with adjustment. Repeat the same
sequence for the rest of the reference weights until the adjustment process is completed. The
adjustment process can be cancelled at any point of time after started.

Table 4-8: SAI_IND_SpanAdjust FunctionBlockParameters

Input Parameters | Data
Type

Values

Description
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deviceNetld T _Ams | Example: sNetld: String containing the AMS network ID of the

Netld "192.1680.1 | EtherCAT master device. (type: T_AmsNetld)
06.3.1"

deviceSlaveAddr | UINT "1001" nSlaveAddr: Fixed address of the EtherCAT slave to

which the SDO upload commandshouldbe sent.

HI_Weight REAL Example: The highestreference weightin linearity calibration. For
(32 "800.00" a 2-pointcalibration, this is the span value.
bits)

MID_Weight REAL Example: For a5-point calibration, this is the 4" reference point.
(32 "600.00" For a3-point calibration, thisis the 2" reference point.
bits)

LOW_Weight REAL Example: For a5-point calibration, this is the 3" reference point.
(32 "400.00" For a4-point calibration, this is the 2" reference point.
bits)

XLOW_Weight REAL Example: The lowest reference weightvaluein linearity
(32 "200.00" calibration. Onlyused when thelinearity rangeis
bits) configured to "3" —5-pointlinearity.

linearityRange INT 0,1,2,3 Decimal "0" - 2-point;

Decimal "1" - 3-point;
Decimal "2" — 4-point;
Decimal "3" - 5-point
Start Bool 1,0 Trigger thisinput bit to start the calibration process.
confirmWeight Bool 1,0 User has to trigger this input bit after loading the
"CurrentWeight" onto the scale. This bit serves as an
acknowledgement flag for the Function Block to proceed
to nextsteps. The Function Block will reset this bit
automatically.

Cancel Bool 1,0 Trigger thisinput bitto cancel/ abort the calibration

process after being started.

Output Data Values Description

Parameters Type

currentPoint INT Example: The Function Block updates the currentreference point

2" here.

currentWeight REAL Example: The Function Block updates the requiredreference
(32 "400.00" weight here.
bits)

loadWeight Bool 1 User hasto load a new reference weightaccording to

the value displayedin CurrentWeight.
0 No action required from the user

Process Bool 1 Adjustmentis started and in process

0 Adjustmentis not started
Done Bool 1 Adjustmentis completedsuccessfully

0 Adjustmentisin process or in error state
Error Bool 1 Adjustmentfailed dueto error

0 No error
Cancelled Bool 1 Adjustmentis cancelled successfully

0 No cancellation
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4.8. CalFree+

The IND360 POWERCELL® transmitter provides a method to calibrate a scale without using test
weights. This is based on the POWERCELL load cell rated capacity and count value. This method
can be used for initial check-out and testing of systems or when a large structure is used as the
weighing vesseland itis not possible to apply test weights to the structure.

METTLER TOLEDO highly recommends that the test weights or RapidCal™ method be used
whenever possible as these methods provide the most accurate calibrationaccuracy.

Set the Start bit on to run the CalFree+ adjustment. Upon completion of the adjustment process,

this Start bit will be reset.

SAI IND CalFreePlus_1
SAT TND CalFreePlus

deviceNetId Proceas [—
deviceSlavelddr Done —
Start Error—

Figure 4-9:SAI_IND_CalFreePlusFunction Block

Table 4-9: SAI_IND_CalFreePlus Function Block Parameters

Input Parameters | Data Values Description
Type
deviceNetld T _Ams | Example: sNetld: String containing the AMS network D of the
Netld "192.168.0. | EtherCAT master device. (type: T_AmsNetld)
106.3.1"
deviceSlaveAddr [ UINT "1001" nSlaveAddr: Fixed address of the EtherCAT slave to
which the SDO upload command should be sent.
Start Bool Trigger this input bit to start the calibration process.
Output Data Values Description
Parameters Type
Process Bool 1 Adjustmentis started and in process
0 Adjustmentis notstarted
Done Bool 1 Adjustmentis completedsuccessfully
0 Adjustmentisin processorin error state
Error Bool 1 Adjustmentfailed dueto error
0 No error
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4.9. Read Individual Load Cell Weight Value
(gross or net)

SAI_INDPCELL_LoedCellWeight_1

—deviceNetId totalWeight —
—ldeviceSlaveiddr cellWeightl —
——Read cellWeight2
—Net cellWeight3 —

SATI THDPCELL LoadCellWeight

cellWeightd —
cellWeightS—
cellWeighté [
cellWeight? —
cellWeighti —
Done —
Error—

Figure 4-10: SAI_INDPCELL_LoadCellWeight Function Block

Only in a POWERCELL® scale, the control systemis able to read individual load cell weight value.
The availability of these individual load cell weight values can be used to monitor the tank/
platform load distribution. Uneven load distribution might be caused by permanent feeder and
machinery attached to the scale or when weighing powder or granules. Nonetheless, the load
distribution for each load cell should not differ too much from the others. When huge disparity of
load distribution is detected, there could be mechanical structure failure on the scale.

Table 4-9: SAI_INDPCELL_LoadCellWeight Function Block Parameters

Input Parameters | Data Type Description
deviceNetld T _AmsNetld sNetld: String containing the AMSnetwork ID of the EtherCAT
deviceSlaveAddr UINT master device. (type: T_AmsNetld)
nSlaveAddr: Fixed address of the EtherCAT slave to whichthe
SDO upload commandshouldbe sent.
Read Bool Trigger thisinput bit to start the read process.
Net Bool Net=0; Read individual load cell gross weight
Net=1; Read individual load cell net weight
Output Parameters | Data Type Description
totalWeight REAL (32 bits) | The total gross or net weight of all the load cells combined
cellWeightl REAL (32 bits) | The load cell#1's gross or net weight
cellWeight2 REAL (32 bits) | The load cell#2's gross or net weight
cellWeight3 REAL (32 bits) | The load cell#3's gross or net weight
cellWeight4 REAL (32 bits) | The load cell #4's gross or net weight
cellWeight5 REAL (32 bits) | The load cell #5's gross or net weight
cellWeight6 REAL (32 bits) | The load cell#6's gross or net weight
cellWeight7 REAL (32 bits) | The load cell#7's gross or net weight
cellWeight8 REAL (32 bits) | The load cell #8's gross or net weight
Done Bool 1; The read process is completed successfully
0; The read processisin processor there isan error
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Error Bool

1; Thereisan error during the read process

0; Noerror

5. Sample Code Migration

5.1. PLCLibrary

As already explained in section 2.4 — Set Up the TwinCAT CoE Library, the Tc2_EtherCAT is
required in order to access the SDO variables through the CoE communication.

The working PLC library is shown below.

4 [Of piLC
4 OF localPLC
4 ;75_] localPLC Project

1 External Types

4 |y References

2 Tc2_EtherCAT
3 Tc2_Standard
2 Tc2_System
J Tc3_Module
J VisuSymbols

Figure 5-1:the working PLClibrary

5.2. Add/Import the Global Variable List

Certain EtherCAT device input and output variables were declared in the GVL — Global Variable
List. These GVLs can be copied over or imported into another TwinCAT project/ solution.
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Solution Explorer
Gﬁ 'nc T ‘ b - & | ﬁIEI

Search Solution Explorer (Ctrl+;)

4 “i IND360_POWERCELL_ETCAT_V1_00

b @ sysTEM
= MoTIoN

4 [0 pLC
4 IOF localPLC

rl “:_1 localPLC Project
_J External Types
b -2 References
4 DUTs
4 |7 GVLs
&b 6L

%] Solution IND360_POWERCELL_ETCAT_V1_00' (1 project)

2
4
5
€

9

VAR GLOBAL

IND360_realtimeWeight
IND360 device3tatus
IND2E0_commandResponss
IND260_scaleCommandvValues
IND360_scaleCommand
IND2E0_statusGroupl
IND360_statusGroup2
IND2E0_statusGroup3

IND360_ statusResponse
IND360_statusCommand

END_VAR

Figure 5-2:the GVLsin the samplecode

These GVLs are linked to the EtherCAT device's Box as shown below.

Solution Explorer

@E-|o-a|r=

General EtherCAT ProcessData Startup CoE - Online Online

AT %I* : REAL;
AT %I* :  WORD;
AT &T* : INT;

AT %Q* :  REAL;
AT %0 : UINT;
AT %T* :  WORD;
AT %I* :  WORD;
AT %T* :  WORD;
AT &I* : INT;

AT %0 : UINT;

b @ InfoData
b 4 Box 1 (IND360)

- 5B1 Reserved 1
<

— = PR e Box 1 (ND360} W i
57 Solution TND360_POWERCELL_ETCAT_V1_00' {1 project)
4 Gl IND360_POWERCELL_ETCAT VI_00 Objectld (03020001
b @l SYSTEM Type IND360 ECS
. %:?T‘ON Comment
4 [ localPic
4 58 localPLC Project
(3 External Types
b = References
3 DUTs [isabled reate
4 By ous v
&b oL f- Name Online Type Size »Addre_ InfOut User ID [ Linked to =
b 3 PoUs /[ % M81 Requested Measuring Value X REAL 40 380 Input 0 GVLIND360,_realtimeWeight . PicTask Inputs . localPLC Instance . localPLC
- visUs 41 M81 Seale Status X UINT 20 430 Input 0 GVLIND360_deviceStatus . PlcTask Inputs . localPLC Instance . localPLC
g localPLC.mc #1 MB1 Response X UINT 20 450 Input 0 GVLIND360_commandResponse . PicTask Inputs . localPLC Instance . localPLC
b G PicTask (PicTask) # $B1 Status Group 1 X UINT 20 410 Input 0 GVLIND360_statusGroup1 . PicTask Inputs . IocalPLC Instance . localPLC
.JLDSA:_)ET‘:ME‘WI“MMP # $B1 Status Group 2 X UINT 20 490 Input 0 GVLIND360_statusGroup2 . PicTask Inputs . IocalPLC Instance . localPLC
o 1 81 Status Group 3 x UINT 20 510 Inpwt 0 GULIND360_statusGroup3 . PicTask Inputs . IocalPLC Instance . loealPLC
i Anmces 1 581 Response x UINT 20 530 Ipwt 0 GULIND360_statusResponse . PicTask Inputs . localPLC Instance . localPLC
+ o # WicState BT 01 15221 Inpwt 0
4 %, Devices # InputToggle B 01 15241 Input O
4 =¥ Device 2 (EtherCAT) ¥ State UINT 20 15480 Input O
3% image / #1 AdsAddr AMSADDR 80 15500 Input D
42 Image-info - MB1 Command Velue x ReAL 40 390  Output © GVLIND36D_scaleCommandValue . PIcTask Outputs . localPLC Instance . localPLC
b 2 Syncunins / - MB1 Channel Mask UINT 20 430 Output 0
> i Inputs / - MB1 Command % UINT 20 450 Output 0 GVLIND360 scaleCommand . PicTask Outputs . localPLC Instance . localPLC
b B Outputs UINT 20 470 Output 0 v

Figure 5-3:the input/ outputvariables being linked to the GVLs

If a new PLC variable needs to be linked to the EtherCAT device's input/ output, this can be done
by right-clicking on the "Linked to" field, Change Link... and choose the correct the PLC variables.
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TwinCAT Project1 + X

I ¥ GYLIND360_realtimeWeight >

B 339200.0. REAL [4.0] |

Name [X]  Online Type
# MB1 Requested Measuring Value 92.099998 REAL
] MB1 Scale Status 8 UINT
#! MB1 Response 0 UINT
“#1 SB1 Status Group 1 0 UINT
“#1 SB1 Status Group 2 1 UINT
1 SB1 Status Group 3 0 UINT
1 SB1 Response 0 UINT

B Attach Variable MB1 Requested Mea

Seareh [ vl %

aflrc
E+1 localPLC
-7 localPLC Instance

]
ﬁﬁm Error List

5.3.

Size »Addre.. In/Out Linked to

40 39.0 Input
2.0 43.0 Input
20 45.0 Input
20 470 Input
20 290 Input
20 51.0 Input
20 53.0 Input

Show Yariables
Only Unused
[JExclude dissbled
Exclude other Davicas
Exclude same Image
[®] Show Todltips

[ Sortby Address
[[]show variable Groups
[®] Collapse last Level

Show Variahle Types
[IMatching Type
Matching Size
Al Types

Anay Made
Offsets
[]continuous
Ignore Gaps
[]Show Dialag
Variable Name / Comment
/ [IHand over
J [ Take over

Search Error List Pid

Figure 5-4:creatingnew link underthe Box, TxPDO or RxPDO

1) The required POUs:

a) MT_IND_Application (PRG)

b) SAl_Cyclic_WeightProc (FB),

c) SAIl_Cyclic_CheckAlive (FB),

Duplicate Programming Files

2) The function blocks below are optional. They are used to perform scale adjustment from
the PLC. All variants of IND360 now support scale adjustment via built-in web browser.

d) SAI_IND_CalFreePlus (FB)

a) SAI_IND_ZeroAdjust (FB)

b) SAI_IND_SpanAdijust (FB)

c) SAI_IND_WriteAdjustSettings (FB),

d) SAI_IND_ReadAdjustSettings (FB)

The other function blocks canbe added into the programming if required.
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3) MT_IND_Applicationis the program which runs all the Function Block instances.

MT_IND_Application + X

PROGRAM MT_IND Application S
= 2 VAR
1nno. |6 v
1 SAT_cyclic_WeightProc_1 ~
SAI Cyclic WeightProc
IND360_weightCMD —weightCmd - - realtimeWeight IND360_reportedwWeight
GVL.IND360_deviceStatus —MB_DeviceStatus stableWeight — IND360_stableWeight
IND360_tareStableCMD —|TareStable_cmd heartBeat_stat — IND360_heartBeatSTAT
IND360_tareImmediateCMD —= TareImmediate cmd DataOK_stat — IND360_DataOKSTAT
IND360_zeroStableCMD —jZercStable cmd redalert stat [~ IND360_redhlertSTAT
IND360_zeroImmediateCMD —=ZeroImmediate_cmd  centerofZero_stat — IND360_centerofZeroSTAT
IND360_preTarsCMD —= PreTars_ cmd motion stat — IND360_motionSTAT
IND360_preTareCMDVAL —S\PreTare_value netMode_stat —IND360_netModeSTAT
IND360_clearCMD —HClear cmd cmdDone — IND360_cmdDone
GVL.IND360_realtimeWeight —<|MB MeasursdvValue cmdPending — IND360_cmdPending
GVL.IND260_comm —=\ME_Response emdFailed — IND360_cmdFailed
GVL.IND360_scaleCommandValue —5|MB_CmdValue
GVL.IND360_scaleCommand —~|MB_Command

SAI_Cyclic_CheckAlive_1

SAT Cyclic Checkalive
GVL.IND360_deviceStatus —MB_DeviceStatus Alive—————————————————— IND360_Alive
HeartBeat [~ IND360_heartBeat

w

SAI_IND_ReadAdjustSettings_1

SAI_IND ReadAdjustSettings

IND360_NetId —|deviceNetId scaleCapacity IND360_scaleCapacityREAD
IND360_Slaverddr —deviceSlaveaddr  scaleIncrement —IND360_scalsIncrementREAD
IND360_capIncRead —=|Read Done — IND360_capIncRDone

Error [~ IND360_capIncRError

4 SAI_IND WriteadjustSettings 1

SAT_IND WriteAdjustSettings
Tamacn wosra PN — TMRAEN e T ~WAAna

[100% [& v

Figure 5-5: MT_IND_Application calls all the Function Blocks

4) POUs canbe easily exported and imported into another solution.

ﬂ IND360base_analog_SAl2block - TcXaeShell (Administrator) ﬂ IND360base_POWERCELL_SAI2block - TeXaeShell
File Edit View Project Build Debug TwinCAT TwinSAFE PIC Team Scope Tools Window File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team §
Q- H- S W X - Release = TwinCAT RT (x64) ML - B-9-4 NP - Release ~ TwinCAT
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Figure 5-6:importing and exportingPOUs fromthis sample code
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