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1. DATA STRUCTURE
1.1. Input Address

Input variables list:

Variable Offset | Length [WORD] Data type

Mass 0 2 float
Tare 4 2 float
Unit 8 1 word
Platform status 10 1 word
LO threshold 12 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 - - -

Target warehouse - - -

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 B1l 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 |l weighing range
5 - weighing instrument is in Il 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 B1 BO
value 0 0 0 0 1 0 0 1 1

The weighing instrument does not report error, stable measurement
in Il 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 11 10 9 8
OFF 0 0 0 o(ofo0|lO0O|O|O]|O
ON 1 1 1 1 1 1 1 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:

Bit No. Command

Zero the platform
Tare the platform
Delete statistics
Save/Print

Start

Stop (error)

AW IN|FL|O

Example:
0000 0000 0010 0000 — process start.

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

Decimal value Command

Setting the tare value for a given platform
Setting LO threshold value for a given platform
Setting lot number

Setting outputs status

Operator selection

Product selection

Packaging selection

Setting MIN threshold value

Customer selection

Source warehouse selection

Target warehouse selection

Dosing selection

Setting MAX threshold value

| |N(oOo|O|[WIN|FL|O

=
o

BN
[ERN

=
N

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

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

Example:

0000 0000 0000 0010 — 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 0 0 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.

Operator — complex command parameter: code of logged in operator.
Product — complex command parameter: code of selected product.
Customer — complex command parameter: code of selected customer.

Packaging — complex command parameter: code of selected packaging.

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 PROFIBUS MODULE IN TIA PORTAL V13

Operating the environment has to be preceded with creating a new project
in which the topology of the PROFIBUS network with MASTER PLC
is determined (in this example: SIEMENS S7-300).

Add new device X

Device name:

[PLC 2 |
- r:!l Controllers Z Device: ﬁ""' =
» [ sIMATIC 57-1200
» [ siMaTIC 57-1500
=
Controllers * LI SIMATIC 57-300
~ [ cru
» [ cPU 312

CPU 31352 DP

» [ cPU 312C
D » [ cPU 313C
~ [ CFU 313C-2 DF
HAl m 6ESY 313-6CF03-0AB0]
[l 6ESY 313-6CG04-0AB0
_— » I"_!. CPU 313C-2 PtP Description:
» p_u CFU 314 Work memaory 64KE; 0.1ms/1000 instructions;
» [l CPU 314C-2 DP DI16/DO16 integrated; 3 pulse outputs (2.5kHz);
= - 3 channels counting and measuring with 24 V
» LIl CPU 314C-2 PNIDP (30kHz) incremental encoders; MFI+DF interface
PCsysterns » (1 CPU 314C2 PP (DP master or DP slave); multi-tier configuration

I ¥ up to 31 modules; capable of sending and
b [ CPU 3152 DR receiving in direct data exchange; constant bus

Article no: | 6ES7 313-6CF03-DABO |

Version: |‘uf2.6 |v|

4 p_u CPU 315-2 PNIDP cycle time; routing; 7 communication (loadable
» "‘_!. CPU 317-2 DP FBsJ’chls);ﬁr;nwa_rel V2.6; T]Iso available as SIPLUS
[ . module with article number 6AGT 313-6CF03-

» Lig CPU 317-2 PNIDP JABD.

» [ CPU 319-3 PNIDP
» [ cPU 315F-2 DP

» [ CPU 315F-2 PNIDP
» (@ CFU 317F-2DP

» [l CPU 317F-2 PNIDP
» [ CPU 319F-3 PNIDP

@ cru s
B 5]

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.



nage general station descriptio : “
Source path: | ClUsersluserNownloadsIRadwanProfihus3 5 V13 SP1 Fxladditinna Files|GSD [-]
Przegladanie w poszukiwaniu folderu LI

Content of imported p
D File Info

D hms_1810.g95d

. PLCM
. IM
/ Logs 1
. System
. TMP
| UserFiles
. RadwagProfibus3.5_V13_SP1EX.backup
1L simatic

Upon successful adding of the file using list of devices, find Anybus-IC PDP
module:

Totally Integrated Automation
PORTAL

opology view | g Network view ||i|'|’ Device view | Options
_J Network overview ” Connections | |< | r g
V|Catalog

ﬁ' Device Type
~ S7300/ET200M station_1 S7300/[ET200M station | anybus
b PLCI CPU 313C2DP () Fileer

¥ GESD device_1 G=D device
HX5 EXAMOT Anybus-IC FDF

» p_u Controllers
» [E Ha
13 r‘-_!. PCsystemns
» [ Drives & starters
» p_u Network components
» p_[. Detecting & Monitoring
» [ Distributed lio
» p_u Field devices
- rj. Other field devices
» [l PROFINETIO
~ [ FROFIBUS DF
3 r:u Drives
4 ri. Encoders
3 I"-_!. Gateways
] | ‘I Il | » ~ [ General

~ !
&, Properties H"A.'. Info " %] Diagnostics | ~ L@l HWMS Industrial Networks
= [l Anybus-c FOP

[ inbusic o
» [l SIEMENS AG

4 ri. ldent systemns

» [l PLCs

loes not have anydisplayable properties.
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Create a network consisting of one MASTER PLC and added SLAVE module:

RadwagProfibus3.5_V13_SP1 EX » Devices & networks

7 Connections | HM connection n Tui !i; __l @‘l -4

PLC_1
CPU 313C-2 DP

PROFIBUS_1

HX5.EX-IMO1

Anybus-IC PDP | DP-NORM
PLC 1

2.2. Module Configuration

Next, specify the address of the module. It has to be the same as the one set in
the weighing instrument menu.

[m

~ S7300/ET200M station_1 S7300/ET200M sti
PLC 1 » PLCT CPU 313C-2 DP
CPU313C-2 DP ~ GSD device_1 GSD device
HX5 EX-MOT Anybus-C PDP
PROFIBUS_1 L
v
HX5_EX-IMO1
Anybus-ICFDF | g IR
PLC 1
] 100 -] e 8] w ]
‘ﬂ Properties ||"jl|nfo Hﬂ Diagnostics |
General H 10 tags ” System constants H Texts ‘
v General [l
. PROFIBUS address
Catalog infermation
PROFIBUS address: Interface networked with

General DF parameters
Wistchdog Subnet: | PROFIBUS_1
SYNCIFREEZE -

Diagnostics addresses

Parameters

Address: |1

Highest address: | 126

Transmission speed: | 1.5 Mbps

Fa el
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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 — 256 for INPUT module and 256 for OUTPUT module:

RadwagProfibus3.5_V13_SP1 EX » PLC_1[CPU 313C-2 DP] » Distributed /O » DP-Mastersystem (1): PROFIBUS_1 » HX5.EX-IMO1

|; Topology view @ Network view u—l]f Device view |_
i* 2 ®[&5] &t G || Deviceoverview |
e - Module Rack |Slot Iaddress | Q address | Type
|E| HX5.EX-IMOT o ] 1022% Anybusd...
INFUT: 32 Byte (16 word)_1 O 1 256..287 INFUT: ...
INPUT: 32Byte (16 word)_2 0 2 288..319 INFUT. ..
INPUT: 32 Byte (16 word)_3 O 3 320.351
INPUT: 16Byte (Bword) 1 O 4 352.367
— L INPUT: 4 Byte (2word)_1 O 5 368..371
L] W OUTPUT: 32 Byte (16 word)... O 6 256..287 QUTFUT....
" OUTPUT: 16 Byte (8 word)_1 0O 7 288303 OUTPUT-..
SFNORM K OUTPUT: 4 Byte (2word)_1 0O 8 304307 OUTPUT-..
E o 9
] 10
o n
o 12
o 13
o 14
o 15
<] Plfoos 1= —%— ®& [«<] L ) E‘E

_V13_HX5.EXEX » PLC_1[CPU 313C2 DP] » Distributed I/O » DP-Mastersystem (1): PROFIBUS_1 » HX5.EXIMO1

|; Topology view Hﬁﬂ-n Network view ||[|1‘ Device view L

=h3 I o o
it [Hsexivel EBHEIES == Device overview
N
= ! - Module Rack [Slot  laddress |Q sddress Type
HX5.EXAMOT 0 0 1022* Anybus-ICP...
INPUT: 32 Byte (16 word)_1 0 1 256..287 INPUT: 32 ...
INFUT: 32 Byte (16 word) 2 0 2 288.319 INPUT: 32 _.
- INFUT: 32 Byte (16 word)_3 0 3 320.351 INPUT: 32 ...
! INFUT: 16 Byte (Bword)_ 1 0 4 352.367 INPUT: 16 _.
— " INFUT: 4 Byte (2word)_1 0 5 368.371 INPUT: 4 B...
L L OUTPUT: 32 Byte (16 word)_ 0 6 256287 OUTPUT: 3.
RO OUTPUT: 16 Byte (8 word)_1 0 7 288..303 OUTPUT: 1...
OUTPUT: 4 Byte (2word)_1 0 8 304.307 OUTPUT: 4.
0 )
0 10
0 "
<Ju] 100% = v & <] " ]
‘gProperties H"_i.',lnfo y”ﬂ Diagnostics |
J General || 10 tags || System constants ” Texts |
¥ General I /0 add -
addresses
1I0 addre: L
Inputloutput type: [Input [~]
Manufacturer sp [ ]

{max 14 byte hexadecimal. separated by comma
orspace)

Input addresses

Startaddress: |256

e

12



HEEH Network view ||T]'f Device view L

HX5 EX4AMO1

¥ ... [ module Reck  slot laddress | Q address | Type
HXS EX-AMO1 o ] 1022* AnybusdCF...
INFUT: 32 Byte (16 word)_ 1 O 1 256..287 INFUT: 32
INPUT: 32 Byte (16 word) 2 O 2 288..319 INPUT: 32
L INPUT: 32 Byte (16 word) 3 O 3 320..351 INPUT: 32
" INPUT: 16Byte (8word) 1 0 4 352..367 IMPUT: 16 ...
— Il INPUT: 4 Byte (2 word)_1 o 5 368..371 INPUT. 4 B...
- 7 OUTFUT: 32 Byte (16 werd)... O 6 256..287 QUTFUT: 3...
OUTPUT: 16 Byte (8 word)_1 0 7 288..303 OUTPUT: 1..
OUTPUT: 4 Byte (2word) 1 O 8 304,307 OUTPUT: 4.
o 9
o 10
o 1
[<] [T ]
‘QPmperties ||‘ Info y"ﬂ Diagnostics |
J General H 10 tags H System constants H Texts |
} General il VIO add c
0 addresses E
(o ]
(max 14 byte hexsdecimal, separated by comma
orspace)
‘
[ Output addresses
v
[l Startaddress: | 256
e

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

device.

RadwagProfibu

‘E‘F Topology view mNetworkview ”—[h' Device view L

o v & B

Z
'.

<|[u]

General S
Catalog information

PROFIBUS address

General DP parameters

Watchdog

SYNCIFREEZE

Diagnstics sddresses

~ General

Go te network view

Compile

& Goonline

Go offiine

Online & diagnostics

gnd

2 .. Module Rack Slot laddress | Qaddress Type
E HX5 EX-IMO1 o o 1022* Anybusd_. |~
INPUT: 32 Byte (16 word)_1 0O 1 256..287 INPUT:
INPUT: 32 Byte (16 word)_2 0O 2 288..319 INPUT:
INPUT: 32 Byte (16 word)_3 0O 3 320..351 INPUT: ... |=
INFUT: 16 Byte (8 word)_1 o 4 352..367 INFUT:
LI INPUT: 4Byte (2word) 1 O 5 368..371
i OUTPUT: 32 Byte (16 word).. 0 6 256287
= OUTPUT: 16 Byte (Bword) 1 0 7 288.303 OUTPUT:
OUTPUT: 4 Byte (2word)_1 0O 8 304307 OUTPUT-..
] 9
Carl+x 0 10
Ctrl+C 0 11
Curl+v 0 12
(] 13
F2 0 14
] 15 u
| 3 | I |
3 ‘QPmpertiea H:xl Info H ] Diagnostics |

Ctrl+
Crrl+D

nce information

d Properties

Shifi+F

Alt+Enter

Hardware and software (anlychanges)

Hardwa figuration
Software (only changes)
Software (all)

FIBUS_1
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Upon successful compilation and loading of the code, MASTER and SLAVE
modules should establish communication. The next step will be to create
program code.

3. PLC SOFTWARE SAMPLE

Start creating the application by determining symbolic names of input and
output registers. The PROFINET module input and output registers are
specified in HD_Profibusinput and HD_ProfibusOutput tables in HARDWARE
group in PROGRAM BLOCKS branch.

Devices
EX ) EE;

¥ ] RadwagProfibus3.5_V13_SP1 EX »~
ﬁ Add new device b

o Devices & networks
~ [ PLC_1 [CPU 313C-2 DP]
I]T Device configuration

%[ Online & diagnostics
= ';:. Program blocks
K Add new block
4 OB1[0B1]
¥ [£2] Hardware

& r.;_“ Savelnput
@ HD_Profibusinput [DB2]
= [iz] SaveOutput
@ HD_ProfibusOutput [DB3]
» g System blocks
4 p_* Technology objects

4 External source files
~ p_a PLC tags
%= showalltags
ﬁﬁ.dd new tag table
2 Nafanlt tan rahle 141 E

HD_ProfinetOutput and HD_Profinetinput refer to the PROFIBUS module
input/output registers on a weighing instrument. They look as follows:

14



Project Edit View Insert  Online Toals

Ui (3 saveproject & ¥

Options Window  Help

X 0t 5 ME DR Y coonine F cooine g @A x| )

Devices
K- N-) skl Reecen= BT
HD_Profibusinput
~ [] RadwagProfibus3.5_V13_SP1 EX ~ Name Data type Offser | swrtvalue Menitor value Retsin visible in .. Setpoint ¢
B Add new device 1 4@ ~ Static
iy Devices & networks 2 an mass Real 0.989 =] =] B
= (3 PLC_1 [CPU 313C2 D] _|: @a= e Real 00 = = B
IIY Device configuration | @ uni word 1670002 =] =] (]
%] Online & diagnostics s l@s  swws Werd 160003 =] = =]
~ [ Program blacks o s lan lo Real 05 = = B
[ Add new block 7 @ process_status Word 16#0000 =] =] (=]
4 081[0B1] ® |z @= inpus Word 160000 =] =] =]
~ [&] Hardware [ ] o @ min Real 0.0 =] ~ B
@ Jiola-= max Real 00 = = B
@ | @= lotnumber DWord 16#0000_00DE =] ™ o]
[ ] 2@ operator Word 1640000 =) =) B
@ Ho_Frofbuso. . @ ERT article Waord 16#0007 = = B
» [ System blocks 14 @ = customer Word 1650002 =] =] (=]
» [ Technology objects 15 @ = packaging Word 1640008 =] = =]
» [@ External source files 16 g = source_warehouse  Word 1650000 = = B
~ g PLCags 17 = target_warehouse word 1670000 (=] (=] B8
% Showall tags 18 @ = formulation " ord 1640000 =] = =]
j_iamﬂmmﬂ:;‘ 18] = Addnews
< n B

Project Edit View Insert Online Options Tools Window Help
CF (% B saveproject 5 M E X D G ME B R F coonline &F coofiiine| A A 2 ]
Go offline
Devices
CiQ O #g bl Recod=ERH™
HD_ProfibusOutput
~ | ] RadwagProfibus3.5_V13_SP1 EX ~ Name Data type Offset Start value Monitor value Retain Visible in .. | Setpaint
B Add new device 1 @ v swtic
i Devices & networks 2 @ command Word 1680 1620000 = = (@]
~ [1ff PLC_1[CPU313C2 DF] _|: = special_command Word 16240 1620040 =] =] =]
[IY Device configuration | @= platorm word 1621 16%0001 )] =] -
) Online & diagnostics s la= set_tare Real 20 20 =] =] (]
- [ Program blocks @ ls |an= setlo Real 05 =] =] (]
I Add new block 7 la-= outputs Word 1640000 =] =] (=]
& 0B1[0B1] [ ] 8 = set_min Real 11 =] (=] (=]
~ [iz] Hardware [ ] 9 o= set_max Real 15 ~ (=] =]
v [tz] Savelnput @ |iola-= set lot DWord 16#0000_00DE =] =] (=]
@ HD_Profibusin @ |iil@=  setoperstor Word 160005 = =] (]
@ |izla-= set_article Word 16#0007 =) (=) (m]
] @ |las  setcustomer Word 16#0002 =] =] =]
fgl system blocks 14 @ = set_packeging Word 16%0008 =] (=] =]
» [ Technology objects 15 | = cet_source_warehouse Word 16#0000 =] (=] =]
» [@ External source files 16 | = set_target_warehouse.. Word 1640000 = = (@]
= [@ PLCtags 17 | = set_formulation_prac... Word 1620000 =] =] =]
%5 Showalltags 18 L) dd news
K fdd newrtan table
< L1}
~ | Details view

In the main loop of the program create functions that rewrite the physical state
of the weighing instrument registers into HD_Profibusinput and
HD_ProfibusOutput blocks registers. The functions may look as in the pictures
presented below. The example shows the method of mass readout and saving
‘command' and 'command with parameter' registers.

15



RadwagProfibus3.5_V13_SP1 EX » PLC_1[CPU 313C-2DP] » Program blocks » OB1 [OB

= g

T i &K

)

Name Data type Offset Default value Comment
1o v Temp
2 |a = Temp_0 Byte 0.0
s . Ternp_1 Byte 1.0 -
e
ca
¥  Network 1:
Comment
a CALL DPRD_DAT
H LADDR ELEE100 WELE£100
3 RET VAL :="err read" L
4 RECORD :="HD_ProfibusInput” .mass %082 DBDO
s
8
11

¥  Network 2:

WELE£104
S
%D0EZ_DBD4

i
4
8

V13_SP1EX » PLC_1[CPU 313C-2 DP] » Program blocks » OB1 [OB1]

= 5 = ol o=
o kG = EF B CoddP a% & T H =
0B1
Name Data type Offset Default value Comment
1@~ Temp Q
2 @@= Tempo Byte
3 @ Temp Byte [+]
i
caL
1
z WELGEL100
3 "HD Profibusfutput”. command $IB3_DBWO
! "err write" e
8
11
*  Network 17:
Comment
1 CALL DPWR_DAT
3 LADDR $1e$102 WELEELOZ E
3 RECORD :="HD ProfibusOutput”.special_command %083 [EWZ
4 RET VAL :="err write" e
E
11

16



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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