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1. DATA STRUCTURE
1.1. Input Address

Input variables list:

Variable Offset | Length [WORD] Data type

Platform 1 mass 0 2 float
Platform 1 tare 4 2 float
Platform 1 unit 8 1 word
Platform 1 status 10 1 word
Platform 1 LO threshold 12 2 float
Platform 2 mass 16 2 float
Platform 2 tare 20 2 float
Platform 2 unit 24 1 word
Platform 2 status 26 1 word
Platform 2 LO threshold 28 2 float
Platform 3 mass 32 2 float
Platform 3 tare 36 2 float
Platform 3 unit 40 1 word
Platform 3 status 42 1 word
Platform 3 LO threshold 44 2 float
Platform 4 mass 48 2 float
Platform 4 tare 52 2 float
Platform 4 unit 56 1 word
Platform 4 status 58 1 word
Platform 4 LO threshold 60 2 float
Process status (Stop, Start) 64 1 word
Inputs status 66 1 word
Min 68 2 float
Max 72 2 float
Lot number 84 2 dword
Operator 88 1 word
Product 90 1 word
Customer 92 1 word
Packaging 94 1 word
Source warehouse 96 1 word
Target warehouse 98 1 word
Formulation/Dosing 100 1 word




Platform mass — response: platform mass in current unit.
Platform tare — response: platform tare in adjustment unit.

Platform unit — determines currently displayed mass unit of a platform.

Unit bits
0 gram [g]
1 kilogram [kg]
2 carat [ct]
3 pound [Ib]
4 ounce [0Z]
5 Newton [N]
Example:
bit No. B5 B4 B3 B2 Bl BO
value 0 0 0 0 1 0

The unit of the weighing instrument is kilogram [kg].

Platform status — determines status of a weighing platform.

Status bits
0 measurement correct (weighing instrument does not report an error)
1 stable measurement
2 weighing instrument indicates zero
3 weighing instrument is tared
4 weighing instrument is in Il weighing range
5 weighing instrument is in 1l weighing range
6 weighing instrument reports NULL error
7 weighing instrument reports LH error
8 weighing instrument reports FULL error
Example:
bit No. B8 B7 B6 B5 B4 B3 B2 Bl BO
value 0 0 0 0 1 0 0 1 1

The weighing instrument does not report error, stable measurement in I
weighing range.



LO threshold — response: LO threshold value of a platform in adjustment unit.

Process status — determines process status:

. bit No.
Decimal value Process status
B1 BO
0 process disabled 0 0
1 Process start 0 1
2 process stop 1 0
3 process completed 1 1
Inputs status — response: status of set inputs:
Input No. 12 |12 |10 |9 |8 |7 |6 |5 |4 |3|2]|1
OFF 0 0 0 ojojoflo0o|lO0O|O|O0]|O
ON 1 1 1 1|1
Example:

Mask of set 2 and 4 inputs: 0000 0000 0000 1010

MIN — response: MIN threshold value (in the current unit selected for active
working mode).

MAX — response: MAX threshold value (in the current unit selected for active
working mode).

Lot number — response: lot number.

Operator — response: code of logged in operator.
Product — response: code of selected product.
Customer — response: code of selected customer.

Packaging — response: code of selected packaging.

1.2. Output Address

Input variables list:

Variable Offset | Length [WORD] Data type

Command 0 1 word
Command with parameter 2 1 word
Platform 4 1 word




Tare 6 2 float
Lo threshold 10 2 float
Outputs status 14 1 word
Min 16 2 float
Max 20 2 float
Lot number 32 2 dword
Operator 36 1 word
Product 38 1 word
Customer 40 1 word
Packaging 42 1 word
Source warehouse - - -
Target warehouse - - -
Formulation/Dosing 48 1 word

Basic command - setting respective value performs the task in accordance
with the table:

Decimal value | Command

1 Zero the platform
2 Tare the platform
8 Delete statistics
16 Save/Print
32 Start
64 Stop (error)

Example:

16# 0020 — command carried out, response: process start.

Complex command - setting respective value performs the task in
accordance with the table:

Decimal value | Command
1 Setting the tare value for a given platform
2 Setting LO threshold value for a given platform
4 Setting outputs status
8 Setting MIN threshold value
16 Setting MAX threshold value




parameter (from 2 to 24 — refer to: 'Complex command

j Complex command requires setting address of respective
parameters' table).

Example:

16#0002 — command sets LO threshold to the value set in LO parameter
(address 5 — refer to: ‘Complex command parameters' table).

Platform — complex command parameter: weighing platform number.
Tare — complex command parameter: tare value (in adjustment unit).

LO threshold - complex command parameter: LO threshold value
(in adjustment unit).

Outputs status — complex command parameter. determines status
of weighing indicator outputs.

Output No. 12 11 10
OFF 0 0
ON 1 1 1 1 1 1 1 1 1 1 1 1
Example:

Mask of active 2 and 4 outputs: 0000 0000 0000 1010
MIN — complex command parameter: MIN threshold value (in the current unit
selected for active working mode).

MAX — complex command parameter: MAX threshold value (in the current unit
selected for active working mode).

Lot number — complex command parameter: lot number.

when its bit setting is detected. If the command with the same

i A command or a command with parameter is executed once
bit is to be executed again, zero the bit.

Example:

Command

Taring 0000 0000 0000 0010
Command bits zeroing 0000 0000 0000 0000
Taring 0000 0000 0000 0010




2. CONFIGURATION OF PROFINET MODULE IN TIA PORTAL V14

Operating the environment has to be preceded with creating a new project
in which the topology of the PROFINET network with MASTER device
is determined (in this example: SIEMENS S7-1200).

2.1. GSD Import

Using the included GSD configuration file add new device to the environment.
Use OPTIONS tab first, MANAGE GENERAL STATION DESCRIPTION FILES
(GSD) next and indicate the path to GSD file.



Upon successful adding of the file using list of devices, find ABIC-PRT module:
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You can now create a network consisting of one MASTER PLC and added
SLAVE module:

RadwagProfinetSampleSCL1.1 » Devices & networks

& Network 1§ Connections

PLC 1 ABIC-PRT ||
CPU 1214C RT Migration (F_.. DP-NORM
PLC 1

"PMIE 1+ |
PN/IE_1

2.2. Module Configuration

At this stage, create a network consisting of MASTER device and SLAVE
device (weighing instrument). Upon connecting the power supply, search for
device using ACCESSIBLE DEVICES function. The list should contain
MASTER and SLAVE devices:

Accessible devices

! Type of the PGIFC interface: ’—LPNHE

[~]
PGIFC interface: ’ﬁ Realtek PCle GBE Family Controller | sl ‘ €

v

)
]

Accessible nodes ofthe selected interface:

Device Device type Interface type Address MAC address

Accessible device S7-PC IS0 = 00-16-76-25-13-51

pro2 RT Migration (FW12x)  PNIIE 10.10.8.64 00-30-11-0D-EE-17
u ple_1 CPU 1214C DC/IDCIDC  PNIIE 10108244 2B-63-36-9CD1-12

D Flash LED

Startsearch

Online status information: D Display only error messages

1 Found accessible device Accessible device [00-16-76-25-13-51]
€ =can completed. 3 devices found.
9 Retrieving device information...
Scan and information retrieval completed.

KN MEEY

r Show 1 | Cancel
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Next, specify the IP address of the module and its name in PROFINET
network. Upon selecting the module in PROPERTIES tab, find PROFINET
INTERFACE and enter IP address and name. Those settings have to be the
same as the ones set in the weighing instrument menu. IP SLAVE address has
to be part of the same subnet as the MASTER address.

Proceed to module configuration. Start by determining the size and the starting
address of input and output registers. To do this, select modules from the list
of INPUT and OUTPUT modules as in the picture below. The maximum size
of the input and output data is 116 bytes each. Default starting addresses were
used in the project - 68 for INPUT module and 64 for OUTPUT module:

12



13



On this stage you can download hardware and software configuration to the
device and download data to the device.

Window Help
* ’1.' [!! m r;?r ﬁ Go online 1@' Go offline Eh? [E [H Q(J :I _U arch in project>

RadwagProfinetSampleSCL1.2 (EX) » Devices & networks

|; Topology view ”ﬁg‘h Network view |l Device vie
J" h_ku Network '”J Connections | HMI connection i J Network overview Connections
. f{ Device Type
& ¥ 57-1200 station_1 57-1200 statiol
[ b PLC 1 CPU 1214C DO
PLC_1 . .
CPU 121 [" Device configuration * GSD device_1 GSD device
Change device = b ABIC-FRT RT Migratian (F\
= ‘
3 x Cut Crlex —
55| Copy Ctrl+C .
:'g Paste Ctrl+V =
Del
Fz
e as troller
Dizconnect from DF master syste 10 systemn
¥ y w
< @ [] Highlight DF master system /10 system | < " m |
PR
Go to topaol i - 7 T =
& Goto topology view ‘gPropertles ||1.‘.Info ||ﬂ Diagnostics |
Compile ]
Genera i - - =
Download to device Hardware and software (only changes)
v General & Go online Ctrl+K Hardware configuration
Proje mq Go offline Ctrl+N Software (only changes)
Q. Cerl+D Software (all)
A
B
y forced operands Mame: |S7-12DD station_1
ﬂ Show catalog Crrl+Shift+C  jomment: E
— Lg Expol ta for TCSB .
— R Ale o B e _

Upon successful compilation and loading of the code, MASTER and SLAVE
modules should establish communication. You can check this by pressing GO
ONLINE field. The result has to be similar to the result presented below.
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The next step will be to create program code.
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3. PLC SOFTWARE SAMPLE

Start creating the application by determining symbolic names of input and
output registers. For this purpose, use the branch of the project tree: PLC
TAGS. For the purpose of this example, the figure below contains exemplary
tags tables:

INPUT and OUTPUT tables refer to the physical inputs/outputs of the MASTER
device and are not relevant in terms of this application. The PROFINET module
input and output registers are specified in Profinetinput and ProfinetOutput
tables. The pictures below present determined symbolic names and addresses:
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In order to avoid working directly on module physical inputs/outputs, create
data blocks containing the representations of those registers and create
function 'rewriting' the values between them. Create HARDWARE group
in PROGRAM BLOCKS branch and determine data blocks in the same way as
presented below:
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HD_OUTPUT and HD_INPUT blocks refer to physical MASTER inputs/outputs
and are not relevant in terms of this project. HD_ProfinetOutput and
HD_Profinetinput blocks refer to the PROFINET module input/output registers
on a weighing instrument. They look as follows:
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Keepacwalvalues (g Snapshor ™ ™, Copysnapshotstosmrtvalues [ . Load startvalues as actualvalues Wy B

FrSE———— et [Wiita [Visiblein = |Setpoint
process_status Wiord 16%0 1sgo000 [0 =)} =] =] 8
inputs viord 1650 fesoo0 O “ - o a
min Real 0o o 0O "] - o a
max Real oo oo 0O ] - o a
lot_number DWord 1640 e#FEFEFFFE [ =] =] =] B8
operetor Vierd 1650 L S | =] 7] =) =)
article viord 1680 B =] =} =] ]
customer viord 1680 8 =) 7] =] ]
packaging wiord 1650 e 0O =] o g
source_warehouse viord 1680 e [0 =] =} =] ]
target_warehouse Wiord 1680 e O ™ ] =) B
formulationidosing_process viord 1620 R A | =] =) =] B
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The functions that rewrite values between physical inputs/outputs of the
module may look like this:

HD_SaveProfinetOutput
Name Data type Default value Comment
140~ Input
2 = <Add news
3 4@~ Output

= X
= + CASE... FOR... WHLE. . .,
IF- “or. 1008 po.. (- FEGION

"komenda” "HED_ProfinetOutput”.komenda;

"komenda z D "HD Profinetout
*platfroma”™
"tara ustaw" :
*prog 10 zapis
atan wyjsc
"min ustaw"

"komends z parametrenm”;

"HD_ProfinetOutput”.platfroma;

- e

"HD_ProfinetOutput”™."tara ustaw";

o

prég 1O zapis':
"stan wyjsé

HD_ProfinetOutput”
"HD_ProfinetOutput
:= "HD_ProfinetCutput”."min ustaw";
2 "HD_ProfinetOutput”. "
%9 "numer serii ustaw"
0

T,

"max ustaw” ‘max ustaw”:

HD_ProfinetQutput™."numer serii ustaw

"operator wybierz" := "HD_ProfinetOutput”."operator wybierz":
HD_ProfinetOutput”."towar wybierz

11 “towar wybierz"
12 "kontranent wybier:
13 "cpakowanie wybierz
14 “magazyn irbdiowy wybier:
15 "magazyn docelowy wybierz®

"HD_Profinetoutput”.“kontrahent wybierz
= "HD ProfinetOutput”."ocpakowanie wybierz";
HD_ProfinetOutput”."magazyn irbédiowy wybierz";
"HD_Pro " "magazyn docelowy wybierz":

16 “receptura/proces dozowania wybierz" := "HD ProfinetOutput”.”receptura/proces dozowania wybierz';

netOutpus
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Invoke the functions in the main program loop.

RadwagProfinetSampleSCL1.2 (EX) » PLC_1 [CPU 1214C DUDUDC] » Program blocks * Hardware » Main [OB1]

Wi L, ERER@: 2 ecd8a S cEa R Fad & T 6
Main
Name Data type Default value Comment
1 <@ v Input
2 4= Initial_Call Bool Initial call of this OB
3 a@n Remanence Bool =True, if remanent dates are available
4 @~ Temp
5 L] <Add new>
6 <41 ¥ Constant

CASE... FOR... WHILE.

IF. Do.. (") REGIGN

oF.. 1000
["BD_SaveInpuen () ; "HD SaveInput” %FC1

"HD _! efutput” () ; "HD_SawveQutput" iFC2
" eProfinetInput” () ; "HD_SaveProfinetInput” £FC3
"HD_SaveProfinetQutput”(): "HD_SaveProfinetOutput” $FC4

@ N e

Upon compiling and loading the program to the device in the data block, you
can read interesting output registers (MONITOR ALL) and save output
registers (e.g. by changing START VALUE and LOAD START VALUES AS
ACTUAL) of the SLAVE mode.
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