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1. Overview

This Engineering Note is based on integration of Mettler Toledo's Automated High Precision
Weighing Module (APW) SPC with a PROFINET PLC. Go to www.mt.com/spc to download all the
necessary files and documents.

& Note: The configuration used in this sample code is based on the default settings:

e Siemens TIA Portal: V14 SP1
e SAl data format: 2-Block format
e Device Name: (empty)
e |P Address: (empty)

e SPC device firmware version: 2.0.4.20220221 or higher
e GSDML file: GSDML-V2.35-MT-SPC-20211222.xml

It is recommended to integrate one SPC into the PLC PROFINET network and go
through the sample code and each Function Block before adding more devices.
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2. Setup of Project Development
Environment

2.1. Hardware Integration

Connect the Ethernet cable from the PLC PROFINET port to the SPC industrial Ethernet port
(NW1 or NW2). If a PoE switch is used to supply power to the SPC, connect the Power over
Ethernet cable to the NW1/PoE port of the SPC. In order to link up multiple SPCs in a daisy-chain
topology, the NW1 and NW2 ports of each SPC can be linked up. While doing this, all the linked
SPCs have to be powered by external 12-24Vdc supply.

Please refer SPC Weighing System Installation Instructions from www.mt.com/spc.

2.2. SPC Industrial Ethernet Configuration

The SPC’s industrial Ethernet communication can be configured using the APW-Link
configuration tool. Get APW-Link from www.mt.com/apw-link.

Connect the APW-Link with the SPC’s Ethernet port (NW1 or NW2) by Ethernet cable. The
default IP address is “192.168.0.55” and port number is “23”. Under the Communication tab,
choose the correct Industrial Ethernet Protocol between PROFINET 10 RT and Ethernet/IP.

Edit Settings
Basic | Weighing | Adjustment " Communication | Diagnostics
1Pv4 Device Managed Network IPv4 configuration managed by this device MY|.
B IPv4 Network Configuration Mode
B Network Interface 1

Network Configuration Mode Set IP configuration manually u 0
B  IPv4 Device Address and Netmask
B Network Interface 1
Device address 192.168.0.55 (7]
Device netmask 255.255.255.0 (7]
B |Pv4 Default Gateway Address
B Network Interface 1 N
Default gateway address 0.00.0 0
B Pv4 DNS Server Address
B Network Interface 1
DNS server address 0.0.00 0
Industrial Ethernet Configuration
Industrial Ethernet Protocol | PROFINET 10 RT =]
SA1 lock Format 0[
Initial Module Parameterization EtherNet/IP 1?] iy

Figure 2-1: APW-Link Industrial Ethernet Protocol selection

Next, choose SAl Block Format (2 block format or APW 8 block format) to work on. SAIl block
format will be explained in Chapter 3 — SAl Data Structure.
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Industrial Ethernet Configuration
PROFINET IO RT
2 block format

Industrial Ethernet Protocol

Initial Module Parameterization

| APW 8 block format

Figure 2-2: APW-Link SAl Block Format selection

Lastly on the APW-Link, choose to either enable or disable the Initial Module Parameterization.
Certain Industrial Ethernet systems (e.g. PROFINET) allow initial module parametrization. If
supported, module parameters are sent from the PLC to the device (weighing module) during
connection setup. Examples of module parameters: weighing environment, cut-off frequency,
and timeout settings.

In Siemens TIA portal (PROFINET system), initial module parametrization cannot be disabled if
the module device manufacturer supports this feature (defined by the device description file).
With this command, the module can be configured to ignore the parameters sent by the PLC
and thereby disabling this functionality.

B Industrial Ethernet Configuration
Industrial Ethernet Protocol PROFINET IO RT
SAl Block Format 2 block format
Initial Module Parameterization

Enable Initial Module Parameterization

Enable Initial Module Parameterization

|| Disable Initial Module Parameterization

Figure 2-3: APW-Link Initial Module Parameterization selection

After finished configuring all the Industrial Ethernet settings, click the “Write Settings” button
and then manually power cycle the weigh module.

Required steps to activate the setting:
; 1. Click the "Write Settings” button.
2. Power cycle the weight sensor.
(S
Note:
The APW-Link connection is lost after the power cycle.

Figure 2-4: Write settings and power cycle the weigh module after settings

2.3. Open the Sample Code

To open and use this sample code "SPC_PRNT_V1 00_0422.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.

2.4. Select the Suitable PLC Project

There are two projects included in one sample code. Both projects are using the Siemens S7-
1200 PLC.
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1. "S7-1200 SAIl 2 Blocks" uses S7-1200 PLC with SPC weigh module configured to
communicate in SAI 2-Block data structure.

2. "S7-1200 SAI 8 Blocks" uses S7-1200 PLC with SPC weigh module configured to
communicate in SAl 8-Block data structure.

Choose the most relevant project according to your weighing application needs.

] Devices

e

k|

v JSPCPRNTVI 000422
B Add new device
g Devices & networks
» g 57-1200 SAI 2-Block [CPU 1212C AC/DC/Rly]
» g 57-1200 SAI 8-Block [CPU 1212C AC/DC/RIy]

Figure 2-5: two projects in the 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 m 1 i 3
Y cun
g Copy
_!. Paste
3 Delete

o Go o topology view
’5 Ga to mebwark nsw

Compile

Figure 2-6: Change controller type

Compile and download the project into the controller.
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SPC [SPC 2 Block Format]

~ General
Catalog information
'~ PROFINET interface [X1]
General
Ethemet addresses
w Advanced options
Interface options
Media redundancy
w Real time settings
10 cycle
w Port1 [X1P1R]
General
Portinterconnection
Port options
Hardware identifier
b Port2 [X1P2R]
Hardware identifier
Hardware identifier

Note

ineering

Eng

Figure 2-7: SPC Device Properties - Ethernet Addresses

Figure 2-8: PLC Device Properties - Ethernet Addresses
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Select the "MT_APW_Application" program, click on "Go Online" button to start using the
sample code.

g n =R@EDE: G:HF CLaRT s &[T B

Figure 2-9: go online with MT_APW_Application
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SAl Data Structure

In the “S7-1200 SAIl 2 Blocks" sample project, the SPC's SAl data format is the default "2 block
format". For more details on SAl data structure, please refer to the User’s Guide: Standard
Automation Interface (SAl) and APW specific Reference Guide: Standard Automation Interface
(SAl) APW Products English, which are downloadable from the SPC Download Page

www.mt.com/spc.

SAl 2 Block Format consists of a single Measuring Block and a Status Block. In the figure below,
the Read and Write are referring to the PLC point of view. The SAl input and output data
structure has been assigned with the respective | and Q addresses in the Device Overview.

SPC_PRNT_V1_00_0422 » Ungrouped devices » SPC [SPC 2 Block Format]

EE Topology view

Eé Network view

L

dt | [SPCispc2slock Formey [v) | ) 1 o] 2H ]

N

Measuring Block 1

y

3 T Device overview

=

1
Primary scale status

Command response (check cmd. status)

Measured Value (32-bit floating point)

v
| swmsBlock(Read) |

Status Block (Read)

Word 4

Group 2: 2" scale status

Group 3: |0 status

Group 1: RedAlertalarms

Command response

Y¢ .. Module Rack slot laddress | Q address Type
S A © o o SPC 2 Black Format
5 » PROFINET o ox1 SPC
i ¥ Measuring Block_1 o 1 Measuring Block
Parameter Access Point O 11 Parameter Access Point
MB Command Value 0 12 MB Cemmand Value
ME Channel Mask 0 13 68..69 |mECTETITErNask
MB Command o 14 MB Ci
MB Measuring Value o 15 MB Meazuring Value
MB Device Stftus
ME Response o A MB Response
¥ Status Block_1 o 2 Status Block
] Parameter Access Point 0 21 Parameter Ackess Point
i SB Reserved 1 0 22 SB Reserved
" SB Reserved 2 o 23 =BReccoed
" SB Reserved 3 [ 24 5B Reservefl
5B Command 0 25 SB Ct
SB Status Group 1 0 26 SB Status Qraup 1
- LU ol — SB Status Qrdup 2
SB Status Group 3 o 28 SB Status Qrdup 3
SB Response o 29 SB

A

<

Measuring Block 1 (Write)

Word 1

Command Value (32-bit floating point)

Word2 | C el Mask muilti

cale operati

Word3 | Command (scale operations)

v

Status Block (Write)

s
Bl
Word7 | Command (request for status)

Figure 3-1: SAI Data Structure as shown in the Device Overview

The | and Q addresses above will be used as input parameters in 4. Function Blocks

The SAI 8 Block Format builds on the format structure used by the 2 Block format; providing
support for higher cyclic data throughput (366 Hz update rate). This format was designed for
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applications where the users would need to control precise filling cut-off or other actions based
on the weight data.

The measuring value of Fast Weight Update Channel is in SAI Block 3. The structure of Block 3
(as well as all subsequent function blocks) is identical to SAl Block 1, consisting of one floating
point measuring value, one status word and a response integer.

JDevice overview |

I ¥ - Module

Rack Slot | address | Q address Type
- SPC1 ] 0 SPC 8 Block Format
» PROFINET o 0x1 SPC
¥ Measuring Block_1 0 1 Measuring Block
Parameter Access Point O 11 Parameter Access Point
MB Command Value 0 12 64..67 MB Command Value
ME Channel Mask o 13 68..69 ME Channel Mask
MB Command o 14 70..71 MB Cormmand
MB Measuring Value o 15 68..71 MB Measuring Value
MB Device Status o 16 72..73 MB Device Status
MB Response o 17 74.75 ME Response
¥ Status Block_1 ] 2 Status Block
- Parameter Access Point O 21 Parameter Access Point
i SB Reserved 1 0 22 72..73 SB Reserved 1
2 SB Reserved 2 0 23 74..75  SBReserved 2
I SB Reserved 3 0 24 76.77  SBReserved3
SB Command o 25 78..79 SB Command
SB Status Group 1 0 26 76..77 SB Status Group 1
SB Status Group 2 o 27 78..79 SB Status Group 2
SB Status Group 3 o 28 80..81 5B Status Group 3
SB Response 0 29 82..83 SB Response
¥ Measuring Block 2_1 ] 3 Measuring Block 2
Parameter Access Point O 31 Parameter Access Point
MB2 Command Value o - 80..83 MEB2 Command Value
MB2 Channel Mask 0 33 84..85 MB2 Channel Mask
MB2 Command o} 34 86..87 MB2 Command
MB2 Measuring Value 0 35 84..87 MB2 Measuring Value
MB2 Device Status o 36 88..89 MB2 Device Status
l MB2 Response o 37 90..91 MB2 Response

Figure 3-2: SAI Block 3 is the Measuring Block 2_1 in the SPC Device Overview

By default, upon powering up the SPC weigh module, the Fast Weight Update Channel weight
value (MB2 Measuring Value) reports the exact same net weight as the Main Weight Channel
(MB Measuring Value).

To receive the net weight with high update rate through the Fast Weight Update Channel
(Measuring Block 2), the PLC must write the decimal value "14" into the Measuring Block 2
Command word (MB2 Command). However, all these PLC commands and responses have been
taken care by the “S7-1200 SAI 8 Blocks" sample project.
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4. Function Blocks

About the "ID" input parameter for all the acyclic communication function blocks:

For all the function blocks which involve acyclic communication between the PLC and the SPC, the
"ID" input parameter is required. Examples of function block with acyclic communication are
external adjustment and APW module parameters read/ write.

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

%WDBS5
*SALAPW_
ModuleParameter
s_DB*
“B70
SAl_APW_ModuleParameters”™
—i EN ENO
287
e | %DB5.DEX2.0
Srend “SALAPW_
— : ModuleParameter
\DB5 DBX4.0 Done —i5_DB" Done
"SAI_APW_
ModuleParameter AT
5_DB" Read S
= —ieac "SALAPW.
" ModuleParameter
'“’D?'S'DB‘N ' Errorp=—15_DB" .Error
SAI_APW_
ModuleParameter
<_DB".Write —] write

Figure 4-1: the ID parameter for Siemens S7-1200 and 1500

4.1. Main Weight Channel Control

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.

This function block is occupying the SAl Measuring Block 1 input and output addresses.
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April 23

B2
SAlL APW MainWeightChannel”

EM ENO —————
WeightCmd RealTimeWeight
...— Tarelmmediate StableWeight
... Tare5table HeartBeatOh — ...
...— Zerolmmediate Data Ok —i ...
...— ZeroStable CenterOffero —i...
PreTareValue MCTION — .
... = PreTare MNethiode =i ...
...— ClearTare Alarm — ...
‘WDe8 Pending — ...
"MB_WeightData" MEB_Value Dane =—...
W7 2 Error —i ...
"MB_DevStatus” MB_DevStatus
W74
"ME_Response” MB_Response
UOD64
*ME_CmdValue® MB_CmdValue
YWD
*IMB_Command" MEB_Command

Figure 4-2: SAI_APW_MainWeightChannel Function Block

Table 4-1: SAI_APW_MainWeightChannel 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)

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 (+-1d within 0.3 second) for a predefined
timeout range (3 seconds by default), 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 (+-2% by default). 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 (+-1d within 0.3 second) for a predefined
timeout range (3 seconds by default). Furthermore the
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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_DevStatus Word Refer to Device Overview, input address of MB Device Status

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 Data Values Description

Parameters Type

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

HeartBeatOK Bool 1 - Device is communicating OK

DataOK Bool 0 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:
e Device is powering up
e Deviceis in setup mode
e Deviceis in test mode
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
1 Weight data is normal, valid
CenterOfZero Bool 1 = Gross weight value is at a value of zero +/- one quarter of
a weight and measures verification interval denoted as "e".
Motion Bool 0 Weight value is stable
1 Weight value is in motion
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4.2.

NetMode Bool Weighing is in gross mode

Weighing is in net mode

Alarm Bool No alarm

R [O|— O

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.

Pending Bool Zero, tare or clear tare command is completed, or failed

Zero, tare or clear tare command is in process

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

R |O|Rr|O|F|O

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

Fast Weight Channel

SPC modules by default have a Main Weight Channel for weight values with an update rate of 92
values per second and includes filters optimized for gross-tare weighing.

Additionally, a Fast Weight Update Channel with weight update rate of 366 values per second is
also available. This Fast Weight Update Channel is tailored to address the needs of filling
applications where precision is required.

This increased weight update rate enables the user to make control decision much more quickly
than in previous versions. The dual channel concept and an 8-block Standard Automation
Interface (SAI) format allows the user to simultaneously observe weight values at 92Hz and at
366Hz. This new firmware allows separate filter settings on the Main Weight Channel (adaptive
or linear filter) and the Fast Weight Update Channel (linear filter, or FCUT2). With this
functionality, the Fast Weight Update Channel is optimized on speed, and the Main Weight
Channel can be tuned to achieve more stability.

The Function Block “SAl_APW_8B_FastWeightChannel” is only available in the SAI 8 Block
project. This Function Block occupies the SAl Measuring Block 2 input and output addresses.

B3 ] %WB2
"SAl_APW_MainWeightChannel” | "SAI_APW_8B_FastWWeightChannel”

HEN ENO L EN ENO ———i
%DB2.DBD2 WDB4 "SAI_APW BB
“SAI_APW_ *ME2_WeightData" — MB2_Value FastWeightChannel_
MainWeightChannel_ %OWB 6 DB"FastWeight

| weightCmd RealTimeWeight|— DB" RealTimeWeight “MB2_Command” — MB2_Command "SAI_APW_SE_
“WDB2.DBD6 Wwe o FastWeightChannel_
*SAI_APW_ “MB2_Response’ — MB2_Response FastWeight — DB".FastWeight
MainWeightChannel_

< Tarelmmediate StableWeight|— DB".StableVeight
%DB2.DBX10.0
*SALAPW_
MainWeightChannel_

= =iy diiimcmul AD* UnanBaaenw ,

Figure 4-3: SAI_APW_8B_FastWeightChannel Function Block
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4.3.
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Table 4-2: SAI_APW_8B_FastWeightChannel Function Block Parameters

Input Parameters | Data Values Description
Type
MB2_Value Real Refer to Device Overview, input address of MB2 Measuring
Value
MB2_Command Word Refer to Device Overview, output address of MB2 Command
MB2_Response Word Refer to Device Overview, input address of MB2 Response
Output Data Values Description
Parameters Type
FastWeight Real Real-time fast channel net weight value at 366Hz.

The cut-off frequency of fast weight channel is the FCUT2
setting on Function Block “SAl_APW_ModuleParameters”.

APW Diagnostic Status

Real-time diagnostic status of the APW module can be read from the SAI Status Block_1. This
function block issues Status Block command “21” to receive RedAlert alarms, alarms and
secondary scale status word from the connected APW.

WW7 6
"SB_StaGroupt”®
WW78
"SB_StaGroup2®
WWB 0
"SB_StaGroup3®
WwWa 2
"SB_Response”
LOWTS
"SB_Command”

WB1
“SAI_APW_DiagnosticStatus”
EN ENO =—
MeasuringRange_
Error — ...
Temperature_Error =i
SensorTemp_Error —i ...
ElectUnitTemp_
Error — ..
Sensorfemp_
Warning — ...
ElectUnitTemp_
Warning — ..
weighingUnit
powerupZero_
Failure — ..

SB_Group1
5B_Group2
SB_Group3
5B_Response

SB_Command

Figure 4-4: SAI_APW_DiagnosticStatus Function Block

Table 4-3: SAI_APW_DiagnosticStatus Function Block Parameters

Input Parameters | Data Values Description
Type

SB_Groupl Word Refer to Device Overview, input address of SB Status
Group 1

SB_Group2 Word Refer to Device Overview, input address of SB Status
Group 2

SB_Group3 Word Refer to Device Overview, input address of SB Status
Group 3

SB_Response Word Refer to Device Overview, input address of SB
Response

SB_Command Word Refer to Device Overview, output address of SB
Command

4/20/2023




Output Data Values Description

Parameters Type

MeasuringRange_ | Bool 0,1 1 = Weight data can no longer be trusted due to loss of

Error data or mechanical damage of the weigh module.

Temperature_Err | Bool 0,1 1 =Sensor is outside of the allowed operating

or temperature range. The weight value can be affected
or the components can prematurely fail.

SensorTemp_Erro | Bool 0,1 Error — Temperature (weight sensor)

r

ElectUnitTemp_Er | Bool 0,1 Error — Temperature (electronic unit)

ror

SensorTemp_War | Bool 0,1 Warning — Temperature (weight sensor)

ning

ElectUnitTemp_ Bool 0,1 Warning — Temperature (electronic unit)

Warning

weighingUnit Bool 0,1 Unit bits are used to indicate the weight unit. Some
common units are g — “0”, kg — “1”, Ib — “2”, mg — “5”,
ug-—“6".

powerupZero_Fai | Bool 0,1 1 = Scale has not been able to complete its

lure power-up restore / reset of zero.

4.4. APW Module Parameters

APW operating parameters such as weighing environment and filters, weighing stability criteria
and general timeout can be read or write by using this function block. This function block works
together with the data block “APW_ModuleParameters”. Change the settings in this data block
before writing them into the connected APW.

®FB70
"SAI_APW_ModuleParameters”
EN ENO
262 %DB5.DBX2.0
SPC_1~Hend 1D “SAI_APW_
%DEB5.DEXE.0 ModulsParamstars_
“SAI_APW. Dore _‘DB'.D:ne
ModuleParamatars_ %DB5.DEXZ.1
= "SAILAPW.
%DBS5.DBXH.1 ModuleParameters_
"SAI_APW Emor _'DB' Error
ModuleParametar:_
DB'_'.-‘w.-:s_“ll_n:e

Figure 4-5: SAI_APW_ModuleParameters Function Block

Table 4-4: SAI_APW_ModuleParameters Function Block Parameters

Input Parameters | Data Values Description
Type
HW_ID HW_IO | Example: ID parameter to select the module for which a data record

"spc~Head" | 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.
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Read Bool Set this bit to “1” in order to read all the APW module
parameters into the data block
“APW_ModuleParameters”.

Write Bool Set this bit to “1” in order to write all the APW module

parameters from the data block
“APW_ModuleParameters”.

Output

Data

Values

Description

Parameters Type
Done Bool 0,1 Module parameter read/ write is completed
Error Bool 0,1 Module parameter read/ write failed

All the read/ write module parameters are stored in the data block “APW_Module Parameters”.

| Devices

Q] Online & diagnestics
~ [l Program blocks

~ [ 57-1200 SAI8-Block [CPU 1212C AUDCRly]
Y Device configuration

Il Add new block

4 Mein [0B1]

W MT_APW_Application [FC2]

& SAI_APW_8B_FastWeightChannel [FB2]
W_DiagnosticStatus [FB1]

SAI_APW_ExternalAdjust [FBS2]

s w_MainWeightChannel [FB3]
4 SA_APW_ModuleParameters [FB70]
- APW_ModuleParameters [DB3]

8 SAIAPW_8B_FastWeightChannel_DB [DB6]
@ SALAPW DisgnosticStatus_DB [DB1]

@ SALAPW_ExternalAdjust_DB [DBS2]

@ SALAPW MainWeightChannel DB [DB2]
@ SALAPW ModuleParameters_DE [DBS]

4.5.

B = °7 Keepactuslvalues gg Snapshot ™ ™, Copysnapshotstostartvalues [ & Load startvalues as actual values )

APW_ModuleParameters

= Neme Datatype  Comment
| @~ swatc B
5 @@= WeighingMode Real  0-Universal weighing with adaptive filter; 2 - Fixed linear filter
3 @@=  WeighingEnvironment  Real Used with WeighingMode = 0; 0 - Very Stable; 1-Stable; 2 -Standard; 3 - Unstable; 4 - Very Unstable
i @ Cutofifrequency Real Used with WeighingMode = 2; 0.001 -20.0 Hz
5 @=  Zero_StbiliyTme Real Stability time criteria of Zeroing; 0.1 - 4.0 zecands
Els «@=  zero_stbiliyTolerance  Real Stability tolerance criteria of zeroing; 0.25 - 1000 digits
7 @ s  Tare_StabilityTime Real Stability time criteria of Taring; 0.1 -4.0 seconds
8 4@ s Tare Stabilitylolerance  Real Stability tolerance criteria of Taring; 0.25 - 1000 digits
3 @@=  Weigh_StabilityTime Real Stability time criteria of weighing; 0.1 - 4.0 seconds
oa- Weigh_StabilityTolerance  Real Stability tolerance criteria of weighing; 0.25 - 1000 digits
naes= GeneralTimeout Real General Timeout; 0 - 65535 seconds
12 @ Cutofifrequency? Real Configure | Read Cut-off frequency for alternate weight path

Figure 4-6: APW_ModuleParameters Data Block

APW External Adjustment

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

I — cancel

2B7
"SPC~Head"

YFBSZ
AL APW_ExternalAdjust”
EN END —
CurrentWeight

HW_ID Load Weight = ..
External_ Unload_Weight = ...
e InProcess — ...
.= Start o
Error =

Cancelled = --.

Figure 4-7: SAI_APW_ExternalAdjust 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.
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Input Parameters | Data Values Description
Type
HW_ID HW_10 | Example: ID parameter to select the module for which a data
"spc~¥Head" | 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.
External_Weight REAL Example: This is the span weight value for the sensitivity
(32 "200.00" adjustment.
bits)
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 Data Values Description
Parameters Type
CurrentWeight REAL Example: The required reference weight here is shown here.
(32 "200.00"
bits)
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
InProcess 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 No cancellation
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5. Sample Code Migration

5.1. Hardware Configurations

1) Under Devices & networks -> Network view, add (or drag over) a SPC 2 Block Format or 8
Block Format from the Hardware Configuration.

$7-1200 SAI 2-... SPC [ | -
CPU 1212C SPC 2 Block For... } 5

57-1200 SAI 2-B...

PN/IE_1 |

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

2) Assign the independent PROFINET device name and IP address for the added device.

|é Properties  [*i}info &2 Diagnostics |

| General | I0tags | Systemconstants | Texts

v General
Catalog information
~ PROFINET interface [X1]
General Interface networked with
Ethernetaddresses
~ Advanced options

Ethemet addresses

Subnet: | PN/IE_1 =3
Interface options [ aAddnewsubner
Media redundancy
+ Real time settings 1P protocol
10 cycle
v Port1[X1P1R] (&) SetIP address in the project
General
e 1P address: \ 192 . 168 . 0 55 |
Port options ' Subnetmask: | 255 . 255 . 255 . 0 |
Hardware identifier |
» Port2 [X1P2R]
Hardware identifier
Identification & Maintenance

(O 1P address is set directly at the device

Hardware identifier

PROFINET

[ Generate PROFINET device name automatically

PROFINET device name: | spc

Converted name: |spc

Device number: | 1 i

Figure 5-2: PROFINET device name and IP address

3) 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
assighment.
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5.2.

SPC_PRNT_V1_00_0422 » Ungrouped devices » SPC [SPC 2 Block Format]

E Topology view ﬂé Network

i | SPC [SPC 2 Block Format]

&

D= -4l g=

Duplicate Programming Files

I Devices

Figure 5-4: Program Blocks View in the PLC Sample Cod
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Device overview
[l 2. [Module |[Rock |slot |1address |Q address Type
¥ SPC e] a SPC 2 Block Format
= » PROFINET 0 0xi SPC
¥ Measuring Block_1 o 1 Measuring Block
i) Parameter Access Point 0 2, Parameter Access P..
[ Me Command Value 0 12 64.67  MB Command Value
MB Channel Mask o 13 68.69  MB Channel Mask
MB Command 0 14 70.71  MB Command
M8 Measuring Value ] 15 68..71 M Measuring Value
MB Device Status o 16 72.73 MB Device Status
MB Response e} L 74..75 ME Response
¥ Status Block_1 0 2 Status Block
Parameter Access Point 0 21 Parameter Access P..
F SB Reserved 1 o] 22 273 SB Reserved 1
£ SB Reserved 2 o 23 74.75  SBReserved 2
v 5B Reserved 3 0 24 76..77  SBReserved 3
i 5B Command 0 25 78..79 5B Command
SB Status Group 1 ] 26 76.77 SB Status Group 1
SB Status Group 2 ] 27 78.79 SB Status Group 2
5B Status Group 3 o 28 B80..81 5B Status Group 3
SB Response o 29 82.83 5B Rezponse
Figure 5-3: Device | and Q addresses
o 4

~ | ] SPC_PRNT_V1_00_0422
B Add new device
#h Devices & networks
~ [1g S7-1200 SAI 2-Block [CPU 1212C AC/DC/Rly]

IIY Dpevice configuration
%) Online & diagnostics
v gl Program blocks
I’ Add new block
4 Main [OB1]
& MT_APW_Application [FC2]
& SAI_APW_DiagnosticStatus [FB1]
& SAI_APW_ExternalAdjust [FB52]
& SAI_APW_MainWeightChannel [FB2]
& SAI_APW ModuleParameters [FB70]
@ APW_ModuleParameters [DB3]
@ SAL_APW_DiagnosticStatus_DB [DB1]
@ SAL_APW_ExternalAdjust DB [DB52]
@ SALAPW_MainWeightChannel_DB [DB2]
@ SALAPW_ModuleParameters_DB [DES]
» & System blocks
» [§ Technology objects
» @ External source files
» & PLCtags

e

i
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1)

2)

3)

4)

The required program blocks:

a) MT_APW_Application (FC)

b) SAI_APW_MainWeightChannel (FB), SAIl_APW_MainWeightChannel_DB (DB)

The function blocks below are used to perform scale adjustment from the PLC. APW-Link
software can be used for all the scale adjustment or test commands.

c) SAI_APW_ExternalAdjust (FB), SAl_APW_ExternalAdjust_DB (DB)

The other function blocks can be added into the programming if required.

Duplicate the "SPC" under the PLC tags.

» ':ﬂ PLC tags

43 Showalltags
B Add new tag table
22 Default tag table [58]

24 SPC [10]

Figure 5-5: Duplicate the PLC tags

Duplicate all the PLC data types.

Lastly, in the Main (OB1) call up the function "MT_APW _Application".

_j Devices

w | ] SPC_PRNT_V1_00_0422
B Add new device
ghy Devices & networks //
~ [ 57-1200 SAl 2-Block [CPU 1212C AC/DG/RHY)
Y Device configuration -
% Online & diagnostics

.//
,/
/
w |5l Program blocks
AR
A MO
& MT_APW_Application [FC2]
3 SAI_APW DiagnosticStatus [FB1]
4B SAI_APW ExternalAdjust [FB52]
4 SAI_APW_MainWeightChannel [FB2]
AP 9
48 SAI_APW ModuleParameters [FB70]
@ APW_ModuleParameters [DB3]
@ SAL_APW DiagnosticStatus_DB [DB1]
@ SALAPW ExternalAdjust_DB [DB52]
@ SALAPW_MainWeightChannel_DB [DB2]
B SAI_APW_ModuleParameters_DB [DB5]

S/

(1}

ikl ¥ 6, ER @08

I
(i
"

(i)

~
A A —0— 7 =

¥ Block title: “Main Program Sweep (Cycl
*  Network 1:

wc2

“MT_APW_Application™
— EN

Figure 5-6: Call up "MT_APW_Application" in the Main OB
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