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1. Overview

This Engineering Note is based on integration of Mettler Toledo's Compact Automation Transmitter/
Terminal IND360 Precision with a Profinet PLC. 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:
Siemens TIA Portal V14 SP1
SAl data format: 2-Block format
Device Name: (configured by Profinet PLC)
IP Address: (configured by Profinet PLC)

IND360 device firmware version: ;

GSDML file for IND360 Precision version: GSDML-V2.35-MT-IND360-20200527

Itis recommended to integrate one IND360 Precision into the PLC Profinet network and go
through the sample code to understand the functionality of each Function Block. To add
more IND360 Precision into the Profinet network, follow the steps listed in Chapter 6. Steps
to Add New IND360s.

2. Setup of Project Development
Environment

2.1. Hardware Integration

There are two industrial Ethernet ports (X1.1 and X1.2) on the IND360 Precision. Either port can be used to
connect to the PLC. Multiple IND360 Precision's can be connected in one daisy chain network.
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LLDP Function

LLDP (Link Layer Discovery Protocol) is a protocol used for topology discovery in the Siemens Profinet 10
systems. It provides the option of communicating data between neighboring devices (e.g. device name, port,
MAC address). IND360 POWERCELL Profinet models support this protocol.

With LLDP, the downtime for IND360 POWERCELL replacement can be minimized. There is no need to
reconfigure the device's IP Address and Device Name, as long as the new device is connected to the Profinet
network via the same physical network port as the previous device.

Open the Sample Code

To open and use this sample code "IND360_PRECISION_PN.ap14", you need to use Siemens TIA Portal
version 14 SP1 or higher. All the required GSDML files will be installed automatically when opening the
sample code.

Switching Project Languages

Under Tools -> Project Languages -> Editing Language, choose the preferred language for your project.
Selections are English (United States) and Chinese (People's Republic of China).

&Nndnw Help ACT3S0PCELL_PRNT_TIA14_V40 » Languages & resources * Project languages
i
d Cpmg g o " I
|x Crassreferances F11 e
- e _
= Fr{:'h[ e B  Editing language: | Chinese (People’s Republ » Reference language: | Chinese (Peaple’s Republ| =
-] Froject languages I Chines e (People’s Aepublic of China) |

English (United States)
[ afriksans (South Africa T TEnghizh (Canada) [l Geargian (G

1 = Export propect teats
= = Pl ] Albanian (4lbania) [CIEnglish (Caribbean [ClGerman (Au

=] wripar project teas

= Generate source from blocks  »

v Network 2: .

~ i ihiTieis k. BEET. s, URIAE. AILLEEUEE. fEERTRAEMANTERETH S ITER
%g%ﬁ?gmj@%ﬁiﬁ EERNSTEMAE—L. WLMB Measuring ValuelBIF KIS EEE. REMEREE &
1 — Tl =

*  Network 2:
w Trigger to do tare stable, zero stable, tare immediate and zero immediate, reponse can be get, also there are success
and fail flags to indication the action result.

After z2ro and tare action, 8 weight report command is required to read weight via MB Measuring Value, here report gross
weighticommand value 1} is taken as an example

Figure 2-1: Switching Project Languages between English and Chinese

Select the correct controller model

There are three projects included in one sample code, each project uses different Siemens PLC model:

1. "S7-300" uses S7-300 series PLC with IND360 Precision Profinet;
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2. "S7-1200" uses S7-1200 series PLC with IND360 Precision Profinet;
3. "S7-1500" uses S7-1500 series PLC with IND360 Precision Profinet

Choose the most relevant project according to your PLC type to download into the PLC.

Devices

alle

Ci =2

v _]IND36O_PRECISIONPN
B Add new device
ﬂﬂ'ﬁ Devices & networks
» [1g 57-300 [CPU 315-2 PN/DP]
» [ 57-1200 [CPU 1212C ACIDCIRIy]
» [ 571500 [CPU 1511-1 PN]

Figure 2-2: Three projects included in one sample code

To change the PLC model: Go to Device Configuration under the project folder, right click on the current
controller, select "Change Device" and choose the new controller as well as its firmware version.

102 o 1 2 3
Cut
g Copy
TJal Paste
¥ Delete

& Go 1o topology view
gh Go to network view

Compile
Figure 2-3: Change the controller type
Compile and download the project into the controller.

The IND360 Precision Device Name is set to be generated automatically and IP Address as "192.168.0.2". If
different Device Name is required, please change and assign it accordingly. As for the PLC, its Device Name
will be assigned according to its model while its IP Address is "192.168.0.10".
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Ethernet addresses
w Advanced options
Interface options
Media redundancy
v Real time settings
10 cycle
w Port 1 [x1P1R]
General 4
Port interconnection
Port options
Hardware identifier
» Port2 [x1 P2 R]
Hardware identifier

(@ Set IP address in the project

IPaddress: | 192 . 168 . 0 2
Subnetmask: | 255 . 255 . 255 . 0

Ro ddress 0 C C
IP address is set directly at the device
Y

' PROFINET

g Generate PROFINET device name automatically

‘S,Pmpenies ‘l"i’,lnfo yHLDiagnostics
J General ‘I 10 tags " System constants H Texts |
» General e e
~ PROFINET interface [X1]
General IP protocol

Identification & Maintenance FOFNET device name: | ndse0
Hardware identifier Converted name: |ind360
Device number: | 1 I~
Figure 2-4: IND360 Device Properties
IP protocol
(®) SetIP address in the project
IPaddress: | 192 . 168 . 0 10
Subnet mask: | 255 . 255 . 255 . 0
T Ose router
Router address ( ( (
(O) IP address is setdirectly at the device
PROFINET
[) PROFINET device name is set directlyat the device
[»#] Generate PROFINET device name automatically
PROFINET device name: |57-1200
Converted name: |57-1200
Device number: | 0 [+]

Figure 2-5: PLC Device Properties

Select the "MT_IND_Application” program, click on "Go Online" button to start using the sample code.

- C:Wsers\Chai-6\Documents\AUTOMATIONWPLC Samples IND360MND360_PRECISION_H

T& Siemens
Options  Teols Window Help

X N @ 3 MG R & Goonline| ¥ Goof

Project Edit View Insert Online

Cf 1 saveproject & X ¢

Project tree

Devices

¥ _] IND360_PRECISION_PN
¢ Add new device
o Devices & networks
» [ 57300 [CPU 315-2 PN/DP]
- h 57-1200 [CPU 1212C AC/DC/Rly]
[IY pevice configuration
%] online & diagnostics
~ | Program blacks
I Add new block
& Main [OB1]
4 MT_IND_aApplication [FC1]
& SAl_Copy[FC2]
4 SALAPW_ExtAdjust [FB52]
& SAI_APW_IntAdjust [FB4]

Figure 2-6: go online with MT_IND_Application
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3. SAl Data Structure in Device
Overview

In the Device Overview, the SAl input and output data structure has been assigned with the respective | and
Q addresses as shown below. For more details on SAl data structure, please refer to the Standard Automation
Interface user manual, which is downloadable from the IND360 Download Page www.mt.com/ind-ind360-
downloads.

IND360_PRECISION_PN » Ungrouped devices » IND360 [IND360 2 Block Format]

[;'9 Topology view @ Networl

it [103%0 (Nose0 20k o] 23 B |

= J Device overview

[>

¢ - Module Reck Slot laddress | Q address | Type
~ IND360 0 [ IND360 2 Block Format
= » PROFINET ) ox1 IND360
, ¥ Measuring Block 1_1 o 1 Measuring Block 1
Parameter Access Point 0 11 (—)Perameter Access Point
MB Command Value 0 12 64..67 |MB Command Value
— MB Channel Mask o 13 68..69 |MBCh Mask
— MB Command o 14 70.71 )MB Command
MB Measuring Value 0 15 68..71 M8 Measurjng Value
- 72.73 MB Device ftatus
MB Response 7 l 74..75 MB Responfe
v Status Block_1 Status Blo
L Parameter Access Point =\ Parameter \ccess Point

o 1
o 2
0 21
§ SB Reserved 1 0 22 72.73  |SBReserveli 1
SB Reserved 2 0 23 74.75 SB 2
SB Reserved 3 o 24 76.77 |SBReserveli 3
SB Command o 25 78.79  |SB Commahd
SB Status Group 1 0 26 76..77 |\’ 5B Stajus droup 1
SB Status Group 2 o 27 78..79 5B Stapus droup 2
SB Status Group 3 0o 28 80..81 SB Stagus Qroup 3
0 29

SB Response 82..83 SB Regponge

:

\\ 2
Floating Point Block (Read) Floating Point Block (Write)
Word 0 ) : ; Floating point value (32-bit), opfionally used
Word 1 Requested floating point value (32-bif) S CRTRT

Word 2 Device status bits
Word 3 Response value

Command value

Status Block (Read) Status Block (Write)
Word O Status Group 1 Word O Optional Argument — word0
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: SAI Data Structure as shown in the Device Overview

These I and Q addresses shown above will be used as input parameters in 4. Function Blocks

4. Function Blocks

About the "ID" input parameter for all the acyclic communication function blocks:
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For all the function blocks which involve acyclic communication between the PLC and the weighing
transmitter, the "ID" input parameter is required. Examples of function block with acyclic communication are
zero adjustment, span adjustment and condition monitoring etc.

For an S7-300, ID can be found under the Device overview -> Diagnostics Address of Rack 0, Slot 0. In the
example below the ID is "2042".

Device overview |

... |Module Rack Slot | address | Q address Type
¥
¥ |IND360_2 0 0 2042* IND360 2 Bleck Format

Figure 4-1: the ID parameter for S7-300

For S7-1200 and S7-1500 PLCs, the ID is the Hardware Identifier which can be identified as "(Device
name)~Head".

%DB 3
"SALLAPV._

IntAdjust_DB"
B4
"SAI_APW_IntAdjust”
EN ENO -
287
IND fead" D

Figure 4-2: the ID parameter for $7-1200 and 1500

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 after any scale command such
as tare or zero. Similarly, if the WeightCmd parameter is configured as decimal "0" or "1" the function block
will then return a gross weight after any scale command.
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%DB2.DBWO

"SAI_IND_
WeightProc_DB"

WeightCmd

%®W72
“T_MB_De/Statuz”

%ID68
“T_MB_Value
W74
*T_MB_Rezponze’
%QD64
"T_MB_CmdValue
®QW70

“T_MB_

%DB2

"SAI_IND_

WeightProc_DB"
%FB2
"SAI_IND_WeightProc"
EN ENO
RealTimeAeight
StableMeight
DataOK —t..
WeightCmd Motion =4
NetMode =i
MB_De/Status Alarm =
- = Tardmmediate Done —i-
<. = TareStable Emor =
<. e Zerolmmediate
<o w—ZeroStable
PreTareValue
... — PreTare
- — QearTare
MB_Value
MB_Re=ponse
MB_CmdValue
MB_Command

Command’

Figure 4-3: SAI_IND_WeightProc Function Block

Table 4-1: SAI_IND_WeightProc Function Block Parameters

Input Parameters

Data
Type

Values

Description

WeightCmd

Word

0,1

Report gross weight value

2

Report tare weight value

3
(default)

Report net weight value

5

Report gross weight value (with internal resolution)

6

Report tare weight value (with internal resolution)

7

Report net weight value (with internal resolution)

MB_DevStatus

Word

Refer to Device Overview, input address of MB Device Status

Tarelmmediate

Bool

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

TareStable

Bool

Trigger this bit to perform stable tare command. This tare command
requires the weight value to remain stable within the stability
criteria (configurable in web browser or APW-Link) for a predefined
timeout range, failing which, the command will return an error.
Upon completion of this command, the input bit will be reset.

Zerolmmediate

Bool

Trigger this bit to perform immediate zero command. The zero
command can only be executed when the weight value is within the
zero range. Else, the command will return an error. Upon
completion of this command, the input bit will be reset.

ZeroStable

Bool

Trigger this bit to perform a stable zero command. This zero
command requires the weight value to remain stable within the
stability criteria (configurable in web browser or APW-Link) for a

METTLER TOLEDO ACT350_PROFINET_PLC_EngineeringNote_EN_
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predefined timeout range. Furthermore the weight value has to be
in the zero range to trigger this command, failing either condition;
the command will return an error.

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

PreTareValue

Real

The preset tare 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

Bool

Trigger this bit to perform a preset tare command. The PreTareValue
has to be configured prior to issuing this PreTare command. Upon
completion of this command, the input bit will be reset.

ClearTare

Bool

Trigger this bit to perform a clear tare command. This command
removes the tare and brings the scale into gross mode.
Upon completion of this command, the input bit will be reset.

MB_Value

Real

Refer to Device Overview, input address of MB Measuring Value

MB_Response

Word

Refer to Device Overview, input address of MB Response

MB_CmdValue

Real

Refer to Device Overview, output address of MB Command Value

MB_Command

Word

Refer to Device Overview, output address of MB Command

Output Parameters

Data
Type

Values

Description

RealTimeWeight

Real

Real-time weight value, can be gross, tare or net weight

StableWeight

Real

Stable weight value, the last real-time weight during Motion =0

DataOK

Bool

This bit gets set to 0 when the device is still operational but the
value being reported cannot be guaranteed to be valid.
The following conditions cause the Data Okay bit to be set to 0:
o Device is powering up
e Deviceis in setup mode
e Deviceisin testmode
e Over capacity condition occurs
- When the A/D converter is at its limit
- Product dependent over capacity that occurs when
the device determines it cannot trust the weight
e Under capacity condition occurs
- When the A/D converter is at its limit
- Product dependent under capacity that occurs when
the device determines it cannot trust the weight

Weight data is normal, valid

Motion

Bool

Weight value is stable

Weight value is in motion

NetMode

Bool

Weighing is in gross mode

Weighing is in net mode

Alarm

Bool

No alarm

ok |o|lk|lo|-

Also called the RedAlert alarm. If this bit is true it is

an indication that the control device should stop until the source of
the alarm is evaluated and corrected. The control system should
use a Field Value command or evaluate the RedAlert status block to
determine the nature of the alarm.

Done

Bool

Zero, tare or clear tare command is in process, or failed

Zero, tare or clear tare command is successful

Error

Bool

Zero, tare or clear tare command is in process, or succeeded

oo

Zero, tare or clear tare command is not completed due to error

30654713 V01 | 10/23/2023
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4.2. Device Heart Beat Monitoring

This function block monitors the Heart Beat bit of the weighing transmitter and outputs an "Alive" flag.

YDE1 %DB1
"SAI_Cyclic_ "SAI_Cyclic_
CheckAlive_DB" Checkalive_DBE"
WFB1 WB1
sl Cyclic_Checkalive® “SAl_Cyclic_Checkalive™
EN ENO EN ENO
| !
'T_I\-1E_DeurSta::':|'?j MB_DevStatus 2‘11&3'}?0 'T_|\-1B_DE‘JS:{::.I'?5? MB_DevStatus n{;:fl 1c?-3|)§20
. CheckAlive_DB". Checklive_DE".
“Timer_ Alive —Alive Alive —iAlive
CheckAlive” Timer
%DB1.DBX4.1 DB 1.DBX2.1
“SAl Cyelic_ "SAl_Cyclic_
Checkalive_DE". CheckAlive_DB".
HeartBeat — HearBeat HeanBeat_.HeartBeat_
§7-300 $7-1200 & S7-1500
Figure 4-4: SAI_Cyclic_CheckAlive Function Block
Table 4-2: SAl_Cyclic_CheckAlive Function Block Parameters
Input Parameters Data Type Values Description
MB_DevStatus Word Refer to Device Overview, input address of MB Device Status
Timer (S7-300) Timer Timer, use independent timer for each function block, do not
replicate.
Output Parameters | Data Type Values Description
Alive Bool 0 Device has lost communication
1 Device is communicating OK
HeartBeat Bool To insure that the device is working as expected and updating
data in Words 0, 1 and 2, this heart beat bit is toggled between
off and on states. The frequency is dependent on the specific
device’s ability to cycle this bit. For example, a 1 second heart
beat would be sufficient for most applications.

4.3. Internal Adjustment

Automated Precision Weighing "APW" module with internal adjustment feature can be adjusted without
applying any external weight.

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

METTLER TOLEDO ACT350_PROFINET_PLC_EngineeringNote_EN_ 30654713 V01 | 10/23/2023



%DB3
“SAI_APW_
Adjustment_DB"
%FB3
"SAI_APW_Adjustment
EN ENO
1D
%DB3.DBD10
%DB3.DBD4 "SALAPW.
“SAILAPW. ;e:g:;;:gtﬁ?s %DB3
-'«dJN::r:en:TDBr;. RequestWeight *SAl APW
ExAGWeIONt _ oy eiche e IntAdjust_DB"
%2613 “cAl APW WB4
*T_DataOK" — DataOK Adjuztment_DB" SA_APW_IntAdjust”
S ol — ! EN ENO
%DB3.DBX8.1 -
:\dju:':r:"::;:‘DPvi— M paas IND _..ff': o {lal sF[;EVp o
::mE_u.-‘\d, — StanExtAd) nd;.!:—:n-P::‘:_DS [ Ir:tr;.ajllsl[:DB',
Failed _‘F;‘!ed “SALAPWL Process —iFrocess
%DB3.DBX8.2 IntAdjust_DB*. a
"SALAPW, %DB3.DBX14.2 Start — start JD83.0822.1
i aan
s * = Startintemal Adj Adjuztment %DB3.DBX4.1 one
e et 7 —
“SAI_APW_ %DB3.DBW16 Cancel — cancel ‘i:f, 3,;3&.)(2 2
Adjustment_DB" “SAILAPW IntAdjust DB".
StartinitAdj — StantinitAd) :'«ffj.,;.(n‘ew':_os‘ Elrur—lE"c'J -
%DB3.0BX8 4 2 il = “DB3.DBX2.3
"SAI_APW_ “SAI_APW_
Adjuztment_DB" IntAdjust_DB".
CancdAd) — GancdAd) Cancelled —1Cancelled
$7-300 $7-1200 & S7-1500
Figure 4-5: SAI_APW_IntAdjust Function Block
Table 4-3: SAI_APW_IntAdjust Function Block Parameters
Input Parameters Data Values Description
Type
ID (for S7-1200and | HW_IO Example: ID parameter to select the module for which a data record is
S7-1500) "IND360~Hea | to be written. Use only the hardware identifier (HW ID) of the
d" module for the ID parameter.
ID (S7-300) DWORD | "2042" In this sample program, the ID parameter of the device can be
found under Device Properties > Slot 0 Hardware Identifier.
Start Bool 1,0 Trigger this input bit to start the adjustment process.
Cancel Bool 1,0 Trigger this input bit to cancel the adjustment process.
Output Parameters | Data Values Description
Type
Process Bool 1 Adjustment is started and in process
0 Adjustment is not started
Done Bool 1 Adjustment is completed successfully
0 Adjustment is in process or in error state
Error Bool 1 Adjustment failed due to error
0 No error
Cancelled Bool 1 Adjustment is cancelled successfully
0 -

4.4.

External Adjustment

Use this Function Block to perform scale adjustment with external weight.

30654713 V01 | 10/23/2023
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%DB3

“SAI_APW

idj.‘:m:a-\:_ﬁﬂ'

%FB3

"SAI_APW_Adjustment"

EN ENO
D
%DB3.DBD10
%DB3.DBD4 ALAPW
Al APW Adjuztment_DB
_APY AWeght
Adjuztment DB Requestibight — "3 =Heant
ExtAdWeight
gy ool %DB3.DBX14.0
%1261.3 ":;l_AP\’\'_
“T_DataOK" —— DataOK Adjuztment_DB
Su sful
Successful —4” =
%DB3.D8)8.1
“SAI_APW._ %DB3.DBX14.1
-’«d),::’rrm:E_D_B;’ “SAl APW
SREXAY  StanExtAd) Adjuztment_DB
Failed —" '
%DB3.DBX8.2
SAILAPW %DB3.DBX14.2
Adjuztment_DB"
Susman I_LAPW_
SwrinmmalAd — StartintemalAdj Adjuztment_DB
cell
Gancelled — "'
%DB3.08)8.3
SAILAPW, %DB3.DBW16
Adjuztment_D" iy _,‘M',
StrtinitAd) — StartinitAd) Adjuztment DB"
Status
Status J
%DB3.DB)XB.4
“SAILAPW.
Adjuztment_DB"
GnesAd g

%DB4
“SAI_APW_
ExtAdjust_DB”
%FB52
*SAI_APW_ExtAdjust’
EN ENO
287 "SAI_APW_
_____ Head D ExtAdjust_DB"
a CurrentiWeight
“SAI_APW_
Exb‘d_u'.!TDB External_ ‘e A APW
Extemal_Weight _ weight ExtAdjust DB
) Load_Weight
“SAILAPW_ Load_Weght —1
ExtAdjust_DB” SAL APW
B Swan ExtAdjus; DB
_ Unload_Weight
“CALAPW. Unload_Weight —i
ExtAdjust_DB" e -
e SALAPH,
— Cancel ExtAdjust DB
P _|Pr:b;€:
"SAI_APW_
ExtAdjust_DB"
Done
Done —t
"SAILAPW.
ExtAdjust DB”
Error
Emor —
"SAILAPW.
ExtAdjust_DB"
Cancelled —y 1515

Figure 4-6: SAI_APW_ExtAdjust Function Block

Configure the "External_Weight" according to the adjustment weight to be used. The weight unit is gram by
default. Trigger the Start input bit to run the adjustment procedure.

Table 4-4: SAI_APW_ExtAdjust Function Block Parameters

Input Parameters Data Values Description
Type
ID (for S7-1200and | HW_IO | Example: ID parameter to select the module for which a data record is to
S7-1500) "IND360~Hea | be written. Use only the hardware identifier (HW ID) of the
d" module for the ID parameter.
ID (S7-300) DWORD | "2042" In this sample program, the ID parameter of the device can be
found under Device Properties > Slot 0 Hardware Identifier.
External_Weight REAL Example: This is the span weight value for the sensitivity adjustment.
(32 bits) | "200.00"
Start Bool 1,0 Trigger this input bit to start the adjustment process.
Cancel Bool 1,0 Trigger this input bit to cancel/ abort the adjustment process
after being started.
Output Parameters | Data Values Description
Type
CurrentWeight REAL Example: The required reference weight here is shown here.
(32 bits) | "200.00"
Load_Weight Bool 1 User has to load the external weight according to the value
displayed in CurrentWeight.
0 No action required from the user
Unload_Weight Bool 1 User has to unload the external weight
0 No action required from the user
Process Bool 1 Adjustment is started and in process
0 Adjustment is not started

METTLER TOLEDO ACT350_PROFINET_PLC_EngineeringNote_EN_
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Done Bool 1 Adjustment is completed successfully

0 Adjustment is in process or in error state
Error Bool 1 Adjustment failed due to error

0 No error
Cancelled Bool 1 Adjustment is cancelled successfully

0 No cancellation

Alibi Record Access

This Function Block is used to execute ePrint to register the latest transaction into the alibi log. Also it
provides user interface to read one alibi record at a time.

To read out a certain record number from the alibi log:
1. Write in the 'RecordNumber' to specify which alibi transaction entry to be read.
2. Trigger the 'Set_TransactionNum' bit to set the alibi record number to be read out.

3. Trigger the 'Get_Alibi" bit to read out the alibi transaction record specified by "RecordNum"”. Alibi record is
read out as an array of 56 bytes, written into "Alibi_Array" data block.

If you don’t know the exact transaction number of the alibi record you want to read, executing step 3
without step 1 and 2. The latest entry in the alibi memory will be read.

%DB4
“SAI_IND_
AlibiRsd_DE
%FB3
"SAI_IND360Base_AlibiRead"
EN ENO
%DB4.DBX2.0
D “SAI_IND_
[ AlibiRead DB"
"SAI_IND_ Dane —7°"¢
AlibiResd_DB %DB4.08)X2.1
F0__ gprint SAIIND_
%DB4.DBD20 AlibiRead DB"
"SAIIND_ Ermor — 5"
AlibiResd_DB" %DB4.DBD4
RecordNumbaer RecordNumber “SAl IND
%DB4.DBX24.0 AlibiRead_DB"
“SAIIND_ GroszWeight  Crossieant
AlibiResd_DB Get_ %DB4.DBDS
G&_  TransactionNu SAI_IND
TranzactionNum  m AlibiRead_DB"
%DB4.DBX24.1 Tardeght | areEENt
“SAI_IND_ %DB4.DBD12
AlibiResd DB g “SAIIND,
h'—!, TranzactionNu AlibiRead_DE"
TranzactionNum m Neheighy  Neaoht
%DB4.DBX24 2 Tarehlode
SAI_IND_ Unit
AlibiRead_DB"
Ce AlBl __ Ger Alibi
“SAI_IND_
AlibiData” Alibi_
RawData Alibi_Amay

Figure 4-7: SAI_IND360Base_alibiRead Function Block

Table 4-5: SAI_IND360Base_alibiRead Function Block Parameters

Input Parameters Data Values Description
Type
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ID HW_IO Example:

"IND360~Head

ID parameter to select the module for which a data record is to
be written. Use only the hardware identifier (HW ID) of the
module for the ID parameter.

In this sample program, the ID parameter of the device can be
found under Device Properties > Slot 0 Hardware Identifier.

ePrint Bool

Trigger this bit to register the latest weighing transaction into
the alibi log memory. Transaction number will be incremented.

RecordNumber DINT

The alibi transaction record number which is to be read out
from the weighing indicator. Specify the record number first
before setting and reading alibi record.

Get_TransactionNu Bool
m

Trigger this bit to get the previously read alibi record number.
The alibi record number will be updated at the "RecordNum"
field.

This bit will be toggled off by the FB after reporting its execution
status (DOONE/ ERROR).

Set_TransactionNu Bool
m

Trigger this bit to set the alibi record number which is to be read
out from the weighing indicator. Ensure that the "RecordNum"
has been specify before this step.

This bit will be toggled off by the FB after reporting its execution
status (DOONE/ ERROR).

Get_Alibi Bool

Trigger this bit to read out the alibi transaction record specified
by "RecordNum". Alibi record is read out as an array of 56 bytes,
written into "Alibi_Array" data block.

This bit will be toggled off by the FB after reporting its execution
status (DOONE/ ERROR).

Alibi_Array Array of
Byte
[0.55]

The array of 44 bytes to store the raw data of alibi record being
read from the weighing indicator. This array is following of
structure below:

Struct(44 Bytes)

{

Byte[20]: Date & time; //ASCII String =>Byte0-19
Long: Transaction Number; =>Byte20-23
Float32: Gross Weight; =>Byte24-27
Float32: Net Weight; =>Byte28-31
Float32: Tare Weight; =>Byte32-35
Byte: Tare Mode; =>Byte36

Byte:  Unit; =>Byte37
Byte[6]: Not Used; =>Byte38-43

}

Output Parameters | Data Values
Type

Description

Done Bool 0

Get/ Set_TransactionNum or Get_Alibi command is not
completed

Get/ Set_TransactionNum or Get_Alibi command is completed

Error Bool 0

Get/ Set_TransactionNum or Get_Alibi command gives no error

Get/ Set_TransactionNum or Get_Alibi command is completed,
with error

GrossWeight REAL

This is the gross weight field extracted from the latest alibi
record read. This variable is in double precision floating point
format

TareWeight REAL

This is the tare weight field extracted from the latest alibi record
read. This variable is in double precision floating point format

NetWeight REAL

This is the net weight field extracted from the latest alibi record
read. This variable is in double precision floating point format

Unit SINT

The weight unit used according the weighing indicator's setting.
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Refer to SAI Reference Manual - Secondary Scale Status unit
bits for more details.

Combination of 4 bits represent different weight unit
[b4/b3/b2/b1], for e.g. [0/0/0/0] is unit 'g"; [0/0/0/1] is unit 'kg';
[0/0/1/0] is unit 'lb’

Sample Code Migration

Hardware Configurations

1)

Under Devices & networks > Network view, add (or drag over) a new IND360 2 Block Format. Another
option is the 8 Block Format, which offers more weight data to the PLC.

$7-1200 IND360 O
CPU 1212C IND360 2 Block...
57-1200

'pNNE 1| |
PNJIE_1

Figure 5-1: Add a Profinet device in the Network view

Assign the independent Profinet device name and IP address for the new device.
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| General | 10 tags

|_System constants

[ Texts |

| & Properties

“:‘-‘o Info &) H %l Diagnostics

» General
~ PROFINET interface [X1]

Hardware identifier

General IP protocol
Ethemnetaddresses
» Advanced options @ setIP address in the project
TR AR IPaddress: [ 192 . 168 .0 .2
Media redundancy
Subnetmask: | 255 . 255 . 255 . 0
~ Real time settings
10 cycle —

w Port1[X1 P1R] Router address: | 0 0 0 [
General O IPaddress is setdirectlyat the device
Portinterconnection |
Port options I

e " PROFINET
b
’

¥ Port2 [X1 P2R]
Hardware identifier

Identification & Maintenance PROFINET device name: ind360

[] Generate PROFINETdevice name automatically

Hardware identifier Converted name: |ind360

Device number: |1

Figure 5-2: Profinet device name and IP address

3)  Under Devices & networks -> Topology view, link up the PLC and the IND360's network port 1 (left,

NW1).

§7-1200
CPU 1215C

IND360
IND360 2 Block...

Figure 5-3: Devices & networks, Topology view

4)  The sample code is following the default | and Q addresses assignment as shown below. To minimize
the modification to the code, consider sticking to the same | and Q address assignment.

JDevice overview ‘

-

Module
¥ IND360
» PROFINET

¥ Measuring Block 1_1
Parameter Access Point
ME Command Value
MB Channel Mask
MB Command
ME Measuring Value
MB Device Status
MB Response

¥ Status Block_1
Parameter Access Point

T | am|

SB Reserved 1

SB Reserved 2

SB Reserved 3

SB Command

SB Status Group 1
5B Status Group 2
SB Status Group 3
SB Response

5-16
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Rack

0000000000000 0000000

Slot
0
0x1
1
11
12
13
14
15
16
17
2
21
22
23
24
25
26
27
28
29

| address

68..
72
74

76...
78..
80..
283

71
73
75

77
79
81

Q address | Type

.67
68..
70..

69
71

73
74
76..
78..

75
7y
79

IND360 2 Block Format
IND360

Measuring Block 1
Parameter Access Point
ME Command Value
MB Channel Mask

MB Command

ME Measuring Value
ME Device Status

MB Response

Status Block
Parameter Access Point
SB Reserved 1

SB Reserved 2

SB Reserved 3

SB Command

SB Status Group 1

5B Status Group 2

SB Status Group 3

SB Response
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Figure 5-4: Device | and Q addresses

5.2. PLC Settings

1)  Under the PLC device properties -> Advanced options, tick the below two options to support LLDP

feature.
J General || 10 tags || System constants || Texts
General _

Advanced options

Ethernet addresses

Time synchronization \
= » Interface options

Operating mode

b Advanced options

Web server access ml E Support device replacement without exchangeable medium
Hardware identifier [] Permit overwriting of device names of all assigned |10 devices
» DIBIDQ &

[+ Use IECV2.2 LLDP mode
P A2

b High speed counters (HSC)
b Pulse generators (PTO/PWM)

.

Keep-Alive connection
ronitoring 30 s

T =7

Figure 5-4: the LLDP feature

2)  Under the PLC device properties -> System and clock memory, tick "Enable the use of system memory
byte" (this feature is not available in the S7-300 series PLC).

JGeneraI || 10 tags || System constants || Texts |

System and clock memory

System memory bits

[ Enable the use of systern memary byte

Address of systern memaory byte
(MBx: [ |

First cycle: |%M1 .0 (FirstScan)

Diagnostic status changed: |%M1_1 (DiagStatusUpdate)

Always 1 (high): |%M1.2 (AlwaysTRUE)

T =ol [ & T

Always 0 (low): | %M13 (AlwaysFALSE)

Figure 5-6: Enable system memory byte

30654713 V01 | 10/23/2023 METTLER TOLEDO ACT350_PROFINET_PLC_EngineeringNote_EN_ 5-17



5-18

5.3.

Duplicate Programming Files

1)  Therequired program blocks:
a) MT_IND_Application(FC)
b)  SAI_Copy(FC) (forS7-1200 and S7-1500, not for S7-300)
c) SAI_IND_WeightProc(FB), SAI_IND_WeightProc_DB
d)  SAI_Cyclic_CheckAlive(FB), SAI_Cyclic_CheckAlive_DB

The function blocks below are used to perform scale adjustment from the PLC. All variants of IND360

now support scale adjustment via built-in web browser.
a) SAI_APW_IntAdjust(FB), SAI_APW_IntAdjust_DB
b)  SAI_APW_ExtAdjust(FB), SAI_APW_ExtAdjust_DB

For S7-300, need to add COMPLETE RESTART(OB100) and error handle programs as below, to support

PROFINET auto reconnection feature.

+ [%z] ErrorHandle

2 COMM_FLT[ORS7]
3 CrC_INTS [OB35]
28 /O_FLTI1 [OB82]
48 MOD_ERR [OB122]
& OBNL_FLT[OBESS]
28 PROG_ERR [DB121]
38 RACK_FLT[OEBE6]

Figure 5-7: Error handle programs of S7-300
2) Delete the other unused program blocks in MT_IND_Application.

3) Duplicate the "ACT" under the PLC tags.

~ p_a FLC tags
%5 showall tags
B Add new tag table
%’ Default tag table [58]

g ACT[10]

Figure 5-8: Duplicate the PLC tags

4)  Duplicate all the PLC data types.
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A Zg PLC data types
B Add new data type
] SAI_MB_DeviceStatus
1] SAI_MeasuringBlockRead
] SAI_MeasuringBlockWrite

Figure 5-9: Duplicate the PLC data types

5) Lastly,in the Main (OB1) call up the function "MT_IND_Application"”.

~ [l 571200 [CPU 1212C ACIDCIRIy]
Y pevice configuration ¥  Network 1:

R/ Online & diagnostics —]

~ |7 Program blocks

B Add new block W
& Main [OB1] "MT_IND_Application”
2 MT_IND_Application [FC1] EN ENOQ =—

& SAl_Copy[FC2]
& SA_APW_ExtAdjust [FB52]
4 SAI_APW IntAdjust [FB4]

Figure 5-10: Call up "MT_IND_Application" in the Main OB

Add New IND360

In a Profinet system, each Profinet device is identified with different individual Device Name, the same rule
applies to a network of multiple IND360 Precision.

1)  InDevices and networks > Network View, add another IND360 2P 2 Block/ 8 Block structure.

NI S60
IND360 2 Block.. m
Not assigned

§7-1200
CPU 1212C

$7-1200

TSR
PN/IE_1

Figure 6-1: Add another IND360 into the network

2)  Configure a dedicated PROFIENT device name and IP address to the new IND360. Only use lower
case letters for the device name.
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IP protocol

(®) setIP address in the project

IPaddress: | 192 . 168 .0 .3 |

Subnet mask: | 255 . 255 . 255 . 0 |

(O) IP address is set directly at the device

PROFINET

["] Generate PROFINET device name automatically

PROFINET device name: |ind360_3
Converted name: [ind3601b39b4b

Device number: 2

Figure 6-2: PROFINET device name and IP address

In Devices and networks > Network overview, connect the device IND360's second Ethernet port NW2
to device IND360_3's first Ethernet port NW1.

IND360_POWERCELL_PRNT_V1_00 » Devices & networks
= Topology view

£ [ @ &

$7-1200 IND360 IND360_3
CPU1212C IND360 2 Block... m IND360 2 Block...

Figure 6-3: Connecting multiple IND360 in PROFINET network

When necessary, edit the automatically allocated | and Q addresses of the PROFINET device.

Device overview

Y - Module Rack Slot | address | Q address Type
¥ IND360_3 0 0 IND360 2 Block For...
» PROFINET 0 o0x1 IND360
¥ Measuring Block 1_1 0 1 Measuring Block 1

Parameter Access Point O 11 Parameter Access P..
MB Command Value 0 12 80..83  ME Command Value
ME Channel Mask 0 13 8485 ME Channel Mask
B Command 0 14 86..87 ME Command
ME Measuring Value 0 15 ME Measuring Value
MB Device Status 0 16 BVBhd X MB Device Status
ME Response 0 17 range: [0 MEB Response

! ¥ Status Block_1 0 2 t01020] Status Block

B Parameter Access Point O 21 Parameter Access P..

3 SB Reserved 1 0 22 88.89 SBReserved 1
SB Reserved 2 0 23 90..91 SB Reserved 2
SB Reserved 3 0 24 92..93 SB Reserved 3
SB Command 0 25 94..95 SB Command
SB Status Group 1 0 26 92.93 SB Status Group 1
SB Status Group 2 0 27 94..95 SB Status Group 2
5B Status Group 3 1] 28 96..97 5B Status Group 3
SB Response ] 25 98_99 5B Response

Figure 6-4: | and Q Addresses
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5)  Duplicate the function blocks, and configure all the required input and output parameters. Each
function block FB must have an independent data block DB. As shown below, there are two
SAI_IND_WeightProc function blocks but both FBs are assigned with different DBs which are
SAI_IND_WeightProc_DB (DB2) and SAI_IND_WeightProc_DB_1 (DB4)

A small trick can be used here to add adjacent function block, drag the function block from the Project
Tree side window into the destination network.

Project tree T4
| Devices |
| F P L ERDB G SWCGERT G G &7 G
g
* ] IND360_PEOP_V1_00 ~

B Add new device Ak A= i} - S
th Devices & networks
» [ 57-300 [CPU 3152 PNIDP]
v [l $7-1200 [CPU 1212C ACIDCRYY]
Y Device coniguntion w All the cyclical vrac;nc wr

4 Onkine & diagnostics

“1¥ Network 1: Cyclic Weighing Data

sued from this Function Block
trigger. Theze commands are Tare
. Pretare and Clear Tare
t will be set ON
and executon

ite commands can be iz

v [ Program blocks
I Add new block
& Moin [0B1]
& MT_IND_Application [FC2]

SAl_Copy [FC1]

SAlCyclic_Checkalive [FE1)

SAILIND_Calfree [F853)

SALIND_ReadAdjustSetting: [FB.

SALIND_SpanAdjust [FBSS]

SALIND_WeightProc [F82] T

SAI_IND_Write AdjustSettings [FB.

SAIND_ZeroAdjust [FB52]

SAL_Buffer [08600]

SAI_Cyclic_Checkal

SAIIND_Calfree_|
SAI_IND_ReadAd)

) e—

|_IND_Spanadjust |

SAI_IND_WeightProc_D8 [082] e

SALIND WiteAdiustSettinas DB ¥ Sradiemgnt f—
1 > "

llgllllﬁ‘l‘ﬁ‘tl

<
v | Details view

%082 DBX4.1

DK
90%
Figure 6-5: Duplicate function block for additional device
YDBa
B2 "SAl_Cyclic_
"SAI_Cyclic_ WeightProc_DEB_
WeightProc_DE" 1"
%WFB2 B2
“SAl_Cyclic_WeightProc™ “SAl_Cyclic_WeightProc™
EN ENO EN ENO ——
3 —{WeightCmd RealTimeWeight
““DB2.DBWO ““DB2 DBD4 f20 bl —
*SAl_Cyclic_ *SAl_Cyclic_ belU ME_Devstatus StableWeight
WeightProc_DB". WeightProc_DE". == TarelImmediate DataOK -
WeightCmd — weightCmd RealTimeWeight — RealTimeWzight - — TareStable Motion =
UWT 2 - == Zerolmmediate Methode = -..
. . %DB2.DBD8
T_MBE_Devstatus MB_DevStatus *sAl_Cyclic .= ZeroStable Alarm —...
DB2 DEX14.0 '.‘\-'eig_htProc__DB' . - ——|PreTareValue Done =
. S):‘.I_C}'t“;_ StableWeight — StBblevizight -..=— PreTare Errar— -
WeightProc_DB". UDB2.DEX12.0 -~ = ClearTare
Tarelmmediate — qareimmediate “sal é),t“c i ME_Value
'.‘\-'eig_htProc__DB' . -~ ~|ME_Response
HopzDBXIAT DataOK —Data0K - —{MB_Cmdvalue
"SAl_Cyclic_ =
WeightProc_DB". -~ |ME_Comrmand
E B2 DBX12.1

Figure 6-6: Two function blocks of the same type, but different data blocks

6) Repeat steps 1-5, until all the new IND360s have been integrated into the Profinet network.
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