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Device Description File:
GSDML "GSDML-V2.33-MT-ACT350 2P-20170626" " g o 2
can be downloaded from www.mt.com/act350 3 S

« Wiring Drawing ACT350 Transmitter (paf
« Wiring Drawing ACT350 DIO Transmitter (p

Siemens TIA Portal V13

METTLER TOLEDO

QO

ACT350 Precision DIN PRNT
Firmware:; 1.05.0100

-0.0005 g
B/G

Zero

© Metter Toledo GmbH, 8606 Naenikon, Switzerland Al Rights Reserved [T

Web Browser
ACT350 configuration



http://www.mt.com/act350

Contents METTLER TOLEDO | 4

Component Overview

ACT350 Precision Web Server Configuration
Profinet 10 Network Configuration

SAI Cyclic Data Structure

Programming — Cyclic Data

n Programming — Acyclic Data

Programming — Scale Adjustment



ACT350 Precision Web Server Configuration METTLER TOLEDO | 5

e _— -
eg; L—g http://192.168.0.2/ 0 ~ & | @ AcT350precision X
METTLER TOLEDO  ACT350Precision Language
Device Information PROFINET

ACT350 Basic Settings DEVICE FAULTS,PLEASE CHECK THE ERROR MESSAGE!

Application
- PLC Interface
Communication

Type [PROFINET
Industrial Ethernet B ot Format
Weigh Module Connection FieldBus Assignment BT
WKE * FieldBus Format [2 Block Format v
Maintenance * Byte Order [Automatic v|
Login + - IP Address
MAC Address |00:10:52:¢2:17:70
Device Name [acTas0 |
1P Address [192.168.000.002 |
Subnet Mask [255.255 255 000 |
Gateway [000.000.000.000 |
submit | Reset |
0.0004 ¢
B/G
Zero ]
@ Mettler Toledo GmbH, 8606 Maenikon, Switzerland All Rights Reserved HBE

1. Connect to ACT350 Precision's IP address with any web browser

2. Choose the required serial interface and connect to weigh module by automatic/ manual
Baud rate scan

3. Choose the required SAl format (1 or 2 Block) and set Byte Order to "Automatic"

*1 Block Format is 4 words input/ output while 2 Block is 8 words input/ output
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T4 Siemens - D:\ACT350Precision Alpha Test JUL2018\PLC Dema Program and D Extended downloadto device
Pr.ulett Edit View Insert Online Options Tools :.’vinlduw Help - : Configuredaccess nodes of"PLC 17
¥ i =| =N * 3+ i F ] H T
f (3| savepoiect S X 22 5 X 9 F‘: o 0SB =ﬁ Device Device type sSlot Type Address Subnet Optlons
ACT350_Precision_PNET_ST13_V01 » PLC_1 [CPU 1212C A( PLC_1 CPU 1212CACD... 1X1 PMIIE 192.168.0.1 PNIIE_1
3 — . v | Catalog
df |50 88 eEH Qs [ACT350 iy | i
Type ofthe PGIFCinterface:  |_FniE [+] &) Filker
FGIFC interface: ﬁ Intel(R) Ethernet Connection (3) 1218-Li m @ @ » [i Caontrallers
Connection to interface/subnet: ‘ Directatslot "1 X1' m © » E HMI
1stgateway: ‘ |" @ » [E PC systems
: ) » [ Drives & starters
Compatible devices in target subnet: [ Show all compatible devices , [i Network "
ETWOrk components
Device Device type Type Address Target device n P i
PLC1 CPU1212CACD... PNIE 192.168.0.1 PLC_1 » L1 Detecting & Monitoring
= = FHIIE Access address = » [i Distributed /0
] [i Field devices
'[E Other field devices
~ [ FROFINETIO
Download the network » [ Drves
Startsearch
. . . ] [i Encoders
ST —— configuration into PLC + i Gotevey
@ scan completed. 1 compatible devices of 2 accessible devices found. = [i General
9 Retrieving device information .. =
Scan and information retrieval completed. M [i METILER TOLEDO
[7) Display only error messages 4 [i ACT350
~ [ ACT3502F
Load 1 [ Cancel ] PR e - PR A
[ ACTZ50-2F 2 Black Structure

1. With ACT350 Precision GSDMLL file already installed, search for ACT350 in Hardware Catalog, insert the ACT350
into TIA Portal project's Devices & Networks. In this sample we use 2-block SAl structure (8 words input and 8
words output)

2. Link the Profinet IO network between PLC and ACT350 Precision. Make sure the Profinet IO controller is
assigned to the PLC (as default)

3. Set up ACT350 Precision's IP address and Profinet Device Name. Device Name is equally important in Profinet |10
network configuration

4. Under ACT350 Precision Device Overview, all the PLC input (8 words) and output (8 words) addresses are being
listed
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ACT350_Precision PNET_ST13_W01 » PLC 1[CPU 1212CACUDCRIy] » Distributed /O » PROFINET I0-System (100): PN/IE_1 » ACT350

|E'F Topology view ||ﬁﬂ't| Network view "ﬂ'f Device view L
g [AcT350 [=] EI E i = Device overview
ACT35O DeV|Ce OverV|eW E w .. | Module Rack Slot | address | Q address | Type
= ¥ ACT350 0 0 ACT350-2P 2 Block... ...
|: b PROFINET 0 0x1 ACT350
, * Measuring Block_1 o 1 Measuring Block
Parameter Access Point 0 11 Farameter Access P..
MB Command Value 1] 12 256..259 MB Command Value
ME Channel Mask 1] 13 260..261 MB Channel Mask
MB Command 0 14 262..263 MB Command
ME Measuring Value 0 15 256..259 ME Measuring Value
MB Device Status 0 16 260..261 MB Device Status
ME Response 0 17 262..263 ME Response
TUS BlOCK_1 0 2 Status Block
Parameter Access Foint 0 21 Parameter Access P..
SB Reserved 1 1] 22 264..265 SBReserved 1
SB Reserved 2 1] 23 266..267 5B Reserved 2
SB Reserved 3 1] 24 268..269 SBReserved 3
SB Command 0 25 270..271 5B Command
5B Status Group 1 0 26 264265 5B 5tatus Group 1
5B Status Group 2 0 27 266..267 5B Status Group 2
5B Status Group 3 0 28 268..269 5B Status Group 3
5B Response 0 29 270..271 5B Response

SAl
Standard Automation Inferface

Measuring Block {Reari)

Status Block (Read)

| Word 0  Status Group 1
\& Word 1  Status Group 2
Word 2 Status Group 3

Reference Manual

Word 2 bit Device status

| Word3  Response

fe
Word 3 ¥ Command Response ef%;r?g_ Maftal f
Since 2-Block Data Format is chosen, there are 8 words input and 8 words details 6f cyclic data
output. 1%t Block is Measuring Block; 2"d Block is Status Block. structure

o
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ACT350_Precision PNET_ST13_W01 » PLC 1[CPU 1212CACUDCRIy] » Distributed /O » PROFINET I0-System (100): PN/IE_1 » ACT350

|E'F Topology view ||ﬁﬂ't| Network view "ﬂ'f Device view L
ﬂ?HHCBSO F]EIE Q! =) Device overview
ACT35O DeV|Ce OverV|eW E w .. | Module Rack Slot | address | Q address | Type
= ¥ ACT350 0 0 ACT350-2P 2 Block... ...
|: b PROFINET 0 0x1 ACT350
, * Measuring Block_1 o 1 Measuring Block

Parameter Access Point 0 11 Farameter Access P..
MB Command Value 0 12 256..259 |MB Command Value
ME Channel Mask 0 13 260..261 |MB Channel Mask
MB Command 0 14 262..263 |MB Command

~ I Measuring Value [] 13 256,250 ME Measuring Value
MB Device Status 1] 16 260..261 MB Device Status
ME Response 0 17 262..263 ME Response

¥ Status Block_1 0 2 Status Block

Parameter Access Foint 0 21 Parameter Access P..
SB Reserved 1 1] 22 264..265 SBReserved 1
SB Reserved 2 1] 23 266..267 5B Reserved 2
SB Reserved 3 1] 24 268..269 SBReserved 3
SB Command 0 25 270..271 5B Command
5B Status Group 1 0 26 264265 5B 5tatus Group 1
5B Status Group 2 0 27 266..267 5B Status Group 2
5B Status Group 3 0 28 268..269 5B Status Group 3
5B Response 0 29 270..271 5B Response

SAl
Standard Automation Inferface

Measuring Block (%vrite) Status Block (Write)

—Word 0O Reservedl

\k Word1 Reserved 2

Reference Manual

Word 2  Reserved 3

| Word3  Status Block Command

diff¢rent/ multiple channel if more fel > :
4n one channel (load cell) are *Measuring Block Write — Word 2 Channel Mask is used ~fef nce M - alf

onneciedionelderice only when the_SAI device suppo_rts n_'\ultiple channel/ details éffyclic daél
load cell. For single channel device like ACT350 structure

Command Precision, leave it as zero. %
EDO

Word 3
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The PLC Program example shown in this presentation is intended for demonstration purposes only!
It is deemed as "starter kit" to ease integrator during their integration and commissioning process.

It is the responsibility of the Integrator to determine how any device should be safely and correctly
integrated into their own process.

Mettler Toledo does not accept any responsibility for damage or injuries caused by improper integration of
any device.

Press Space Bar When Ready to Continue
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Devices

FHQQ

> 7 ACT350_Precision_PNET_ST13_V01
EF Add new device
g Devices & networks

"AcyclicProgram" demonstrates Acyclic Communication to
JACT350 Precision on TCP/IP layer

~ [ PLC_1 [CPU 1212C ACIDCIRIy]

[IY pevice configuration
4| online & diagnostics
- r;E‘. Program blocks
E Add new block

J .
1 "CyclicProgram" demonstrates all the usual PLC commands

~

1 ) .
! /such as reading weight data, tare, clear tare, zero etc.

/
]

3 AcyclicProgram [0B300]

/ "ScaleAdjustment” program demonstrates PLC adjustment/

3 CyclicFrogram [OB200]

test commands to weigh module

3B ScaleAdjustment [OB1]

@ Acyclic Command [DE14]
@ Cyclic Command [DB17]
@ Oyclic Input Data [DB3]

- ~~*these adjustment/ test can also be carried out in web browser
L or APW-Link software (if APW is connected to ACT350

» I System blocks
» [ Technology objects
» External source files
&~ Q PLC tags
&5 Showall tags
Ef Add new tag table
% Default tag table [70]
~ [ PLC data types
F Add new data type

Precision)

\
\
\
\ Data Blocks:
\ - Cyclic Input Data DB3to store/ display cyclical weight data,
\ device status bits and command response
- Cyclic Command DB17 contains all PLC commands
- Adjustment Command DB14 contains scale adjustment

ii] MB Measuring Status Bits
] Measuring Elock Read

N commands such as internal and ecternal adjusments

tch and force tables

» [&) Online backups
4 E Traces
v [if Device proxydata
@'i Program info
E] Textlists
» [l Local modules
» (i Distributed 10
» [g§ Common data
4 ﬂ Documentation settings
] [@ Languages & resources
4 % Online access
» (& Card ReaderiUSE memary

\‘PLC data types are created to map all cyclic data into Cyclic
Input Data Block DB3
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Network 1: Readin all cyclical input data
PLC reads in 1st block of cyclical data (measuring block) from SAl device. Measuring Block (MB) input consists of 4 words.
ME Measuring Value = 2 words = 32-bit floating point single precision weight data;
m MB Device Status = 1word = SAl device status (.g. Heartbeat, Data OK, Alarm, Net Mode, Center of Zero, sequence hits etc)
m ME Response = 1 word = 5Al device respense to new cyclic commands
D *Cydic Command”. . H
Aars_ ON @ wove This network copies the
1/ — ENO
EN ENC
O LA . .
o D256 #D83.DEDO PLC CYC“C Input
. : - Cydicinput
— rieightData IN Daw" Static 1
a Element 1777 addresses into Cyclic
® s oun — D@
© Input Data DB3
8 MOVE MOVE @ MOVE p :
EN — ENGC EN — ENGC EN — ENQ =i h f |
The rest of PLC sample
(q0] WB260 %MB3 UB261 %MB2 W2 . %DB3.0BWA
+ “BMBDeviceStatus_ “BDeviceStatus_ “BMBDevice Status_ “BDevieeStatus_ “WDeviceStatus_ 3 OUT HH
('U Upper' — |y sk oUT] — Upper Lower — |y 1 QUT] — Lower Word™ — |y p rOg ra m Utl I |ZeS th ese
- ove variables from DB3.
: EN — ENOQ =
o WHW262 %DB3.DEWS
“wMBResponse” — |N “Cydicinput
=
Data” Stwtic_1.
Element 1.
U “Command
- — s Uy — Response Word® Cyclic Input Data
QO Name Data type Offset | Monitor value
2 Cyclic Program — Network 1 1@ swic
( > 2 |40 = ~ Static_1 “Measuring Block Read” 0.0
O Device overview 3 |1 = ¥ Element 1 Struct 0.0
+— ¥ - Module Rack Slot | address | Q address Type 4 - FF Data Real 0.0 -0.0005 l
U) v ACT350_1 0 0 ACT350 2P 2 Block Format 5 < = ¥ Neasuring Status Read ME Measuring Status Bite 4.0
e » PROFINET 0 ox1 ACT350 3 = Element_1 Struct 00
> ¥ Measuring Block_1 0 1 Measuring Block / 7 < = Sequence BitO Bool 0.0 FALSE
(®F Parameter Access Point 0 11 Parameter Access Point, 8 |1 = Sequence Bit 1 Boal 0.1 FALSE
e ME CommandValue O 12 256..259 M8 Command Vi s | = HeartBit Boal 02  TRUE
M8 Channel Mask 0 13 260..261 MB Chan sk 10 -<ag n Data QK Bool 03 TRUE
U — = — — mmand 1 |a . Alarm Bool 0.4 FALSE
| MB Measuring Value 0 15 256...259 MB Measuring Value 12 |z n Center of Zero Eoal 05 FALSE
D_ MB Device Status (4] 16 260...261 L“-DNH&SHL 13 a3 n In Matian Boal 06 FALSE
M8 Response 0 17 262..263 MB Response 11 5 - Net Mode Bool 07 FALSE
CCS) NES RS A = = Block i 15 |am . Alternate Weight unit  Boal 10 FALSE
R Parameter Access Point O 21 Parame cess Point 16 |am - Device Specific Bit 1 ool 11 EALSE
1 . . .
o SB.peservec 9 2 264265/ [SHReserEd 17 | = Device Specific Bit 2 Bool 12 FALSE
D_ SBReserved 2 o 23 266..267 SB Reserved 2 . . -
18 | = Device Specific Bit 3 Boal 13 FALSE
(-5 SB Reserved 3 (+] 24 268..269 SBReserved 3 19 |z . oz e Bita Bool = e
z S8 Command 0 25 270..271 SB Command \ EvieE pecfﬁc : °°| :
L]
SB Status Group 1 o 26 264.265 SB Status Group 1 & Device Specific8it5 | Boo ISR
. SB Status Group 2 0 27 266.267 SB Status Group 2 £ @ DS EEEEiG  |Hrd Lo
— SB Status Group 3 o 28 268.269 SB Status Group 3 22 @ GelezfpEEleGhiT  |Ead LECA =
SB Response 0 29 270..271 SB Response 23 |0 = Command Response Word Word 60 16#0000

ACT350 Precision Device Overview Cyclic input Data DataBlock DB3



1. Mapping PLC Inputs to Cyclic Input Data DataBlock DB3

Programming — Cyclic Data

Network 1:

Read in all cyclical input data

PLC reads in 1st block of cyclical data (measuring block) from SAl device. Measuring Block (MB) input consists of 4 words.

ME Measuring Value = 2 words = 32-bit floating point single precision weight data;

MB Device Status = 1word = SAl device status (.g. Heartbeat, Data OK, Alarm, Net Mode, Center of Zero, sequence hits etc)
ME Response = 1 word = 5Al device respense to new cyclic commands

METTLER TOLEDO | 15

"rWeightData" is a 32-bit
single precision floating point

ogieCommand”. — weight value read into PLC
] A .
v e B I input words 0 and 1.
B . “CydicInput [ ———— - . .
WeightData” — IN oo S TTETs===========d This data is by default gross
ement 1.
i Data” : :
doun ™ weight, it can also be net
MOVE MOVE MOVE weight, tare weight and
— N —— 0 EN —— ENE EN —— END —— . .
w260 s e e - wmosm| | others depending on which
"BMBDevice Status_ "BDeviceStatus_ "BMBDeviceStatus _ "BDeviceStatus_ "WhDevice Status_ * OUTI .
Upper’ —IN 3 OuTI — Upper Lower" — I s ouTt — Lower r‘ Word” — Iy PLC command is sent.
1
i — i Bit |Device specific | Description
I
WW262 %DB3 DEWE 1 vaue - -
- WMBRespanse” — |y Gydicinput \ 0 |Sequence bit 0 Used s sequence toggle bits. When commands ars sent by the confrol system,
Da’ Smic 1. M 1 1 |Sequence bit 1 the device changes the walue of the sequence bits as an indication that the
E'&mﬁ‘;ﬁl‘ \\ 1 commaond has been seen and acted on.
35 Uy — Response Word® 1 \ Sequence bits are used during a sequence of commands to ensure thet there
\ \ herve been no sequencing errors in the raquest and the response of dara. They
Cycllc Program — Network 1 \ \ are updated on every new command,
\ V |z |Heort beat Toggles behwsen 0 and 1 (1 sec.) to ensurs that the device is operdional and
\ | updating data in Words 0, 1 and 2.
- | REE Indicates that the data being reperied is OK.
n m - H H
wM BReSponse is read into PLC in pUt “ 0 = Device is still operdtional but has a crifical error and the value being
. reporied con not be guaranteed to be valid (e g. over capacity).
word 3. It prOVIdeS feedback to PLC on “4 Alarm condifion The clarm condifion indicates a system arror. The nature of the error can be
. defermined using afield walue command.
1
the state of last command issued. Status 1 = Application faull; predictive diagnostics alarm or command received cannot
can be failed, succeeded or timeout. be executed as requestad
. & | Center of zaro 1 = Gross weight walue is of avalue of zero*/. one quarter of a weight and
If the last command is Succeeded' the medsures verification interval denoted as e
d ” b . d h & |Motion 1 =Weight is unstable.
commana wi € copie to this response 7| Met Mode 1 = Met weight instead of gross weight is reported.
word 8 | Altemate waight unit |1 = An alternate weight unit, other than the primary unit is in use.
4 | Device specific bit 1 |These bits are used to provide device specific status information e.g. 140 o
10 |Device specific bit 2 [dpplication stafus.
11 |Device specific bit 3
12 |Device specific bit 4
SeeSil'Riéference Manual — MB Device
14 |Device spegiic bit 6|
ot £RLC input word 2)




Programming — Cyclic Data METTLER TOLEDO | 16

Network 2: HeartBeat Monitoring Bit |Device specific Description
w HeartBeat toggles ON and OFF every 1 second. Itsignifies device is working OK and data polie
transrission is good. 0 |Sequence bif O Used s sequence toggle bits. When commands are sent by the control system,
1| Sequence bif 1 the device changes the walue of the sequence bits as an indication that the
command has been seen and actad on.

%DB3.DBX4.2 Sequence bits are used during a sequence of commands to ensure that there
horve breen no sequencing errors in the request and the response of data. They
are updated on every new command

o o o e o e e e e e o] Heart baat TO%?]IT_es b;;megn‘;or:jmo(l sez)zto ansurs that the device is operdtional and
upddting data in Words 0, 1 and 2.
'Wi'lﬁu Cai“"aah:'ﬂ'- T _— #bRes E:I:rarﬂeaﬂ'l 3 |Dad oK Taicates e 1he daid Deng reponed 5 ok,
T 1 - ;o 0 = Device is still operctional but has a crifical error and the walue being
v P CLK#bT ] Q v reported can not be guaranteed to be valid (e.g. over capacity).
£mj|
° 4 |Alarm condifion The alarm condition indicates o system error. The nature of the arror can be
determined using afield value command.
YNB3.DEXA2 1 = Application fault; predictive diagnostics alarm or command recsived cannct
®)) * CydicInput be executed as requested.
c Dg}friﬁrﬁ?- 5 | Center of zero 1 = Gross waight value is of @ valus of zero */ ons quartar of o weight and
o= “Measuring meaasu res verification inferval dencted as "a".
O ngs Rea?'. G hcti an 1 ="Weight is unstable.
"é L - 7 [net Mo 1 = Nel weight instead of gross weight is reported.
o - g | Alterncte weight unit |1 = An alfernate weight unit, cther than the primany unit is in use.
E £bTemp2 Q 9 |Device specific bit 1 |These bits are usedto provide device specific staus information e.g. 140 or
10 |Device specific bit 2 | dpplication stafus.
E . 11 |Device specific bit 3
(«}) “HeartBeat TIMER® i 12 |Device spacific bit 4
8 #bResetHearBeatT TON 'bl—eartﬁeat_ 13 | Device specific bit b
L mer Time FAILED" 14 |Device spacific bit &
8 —/——m Q { F— 15 |Device spacific bit 7
TEIS — T ET— . —— .
T << See SAl Reference Manual — MB Device
~
~ .
. ~
N Sao Status (PLC input word 2)
~
. ~
-~y
Cyclic Program — Network 2 S

This is a crucial bit for PLC to monitor communication with
ACT350 . Heart beat failed flag will be turned ON if Heartbeat bit
stops toggling for more than 2 seconds

Heart Beat bit is also the first bit to check after downloaded the
new network configuration to make sure Profinet communication
has been set up and working properly.




3. New Command Acknowledgement

Programming — Cyclic Data

Network 4: Command acknowledgement from Device for every new PLC command

METTLER TOLEDO | 17

PLC will issue a new command to
ACT350 after detecting a different
command than previously executed.
Command data (pre-tare weight,
comparator setpoints, filter settings etc.)
will also be sent to ACT350 if available

If new command has been received and
acted on by ACT350, sequence bits 0
and 1 will be incremented
(intSequenceNumber goes 0-1-2-3).

If the new command has been
successfully executed, the command
itself will be displayed in wMBResponse

The above 2 conditions will then toggle
CommandExecuted bit

However, if the new command cannot
be executed successfully, wMBResponse
word will be showing error responses
such as "-32767" and then
CommandFailed bit will be triggered

Here the programming checks whether a new cyclic command has been issued and wait for acknowledgement. CyC I I C Pro g ral I I - N etW O r k 4
Upon successfull execution of any cyclic command, SAl device will copy the command value from ME Command into MB Response word”
*WDB3.DBX4.3 “DB3.DBX4.0
“CydicInput " CydicInp
Date” StHC_1.
Element 1.
“Measuring
Staius Read”. WM271.0 "'
Element_1."Data Element_1 'DSaqLur'ﬂ.NLmb s
ok “Sequence BILO” Cerbi f’
L1} { — f’
- - -
r -’
-
1 -
-
1 -
’/
| HM271.1 P
I “bSequenceNumb P 4
er_bitl” ’/
1 { — -,
1 e
-
1 ”
* Cydic Command®. <L
| Command MOVE MOVE MOVE
1 —|“;d|— EN—— EN—— EN — END ——
I ~CydicCommand™. “Cydic Command” *QD256 " Cydic Command” W260 " CydicCommand” WQW262
CommandHistory CommandData — |y “IMBCommandVal ChannelMask — |y - wMBChanneMask Command — |y 2k ouTl — "wMBCommand|
1 st oUTY — ue” st oum " ="
= .
: Y =
~ Cydic Command” p— - -
I SequenceNumber WW262 - Cydic Command-. %Q0.0 —_——
Memory “wMBResponse”  rommandExewted 'DOU‘DN— - -
1 - i
I Int [ | word |
WIW270 HW262
I “intsequenceNum “wMBCommand™
I ber*
I . w262 . “CydicCommand”.
: whMBResponse CommandFailed
< }
I Int
I %DB1
“CommendAdk_
I TON®
I " CydicCommand”. TON
CommandExecutzd Time
1 i | N Q
I 1#500ms — pT ET WMW270 ~Cydic Command”. * Cydic Command” " Cydic Command™
“intsequencNum SequenceNumber Command IN s QUM CommandHistory
I ber — |y 3k ouTl — Memory
1 T~
1 ~
SS
Bit | Device specific Description \\
value o
0 Sequence bit 0 Used as sequence foggle bits. When commands are sent by the control system, \\\
1 | Sequence bit 1 the device changes the value of the sequence bits as an indication that the \\
command has been seen and acted on. \\
Sequence bits are used during a sequence of commands to ensure that there
have been no sequencing errors in the request and the response of data. They
are updated on every new command.

See SAIl Reference Manual — MB Device Status (PLC

input word 2)

After CommandExecuted bit is set, PLC
records the latest command in
CommandHistory and Sequence Bits
pattern in SequenceNumberMemory for
next cycle of command checking
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Example: typical PLC commands to Weighing transmitter

"MB Measuring Value"

1. Initially upon successful integration of ACT350 onto Ethernet IP network, ACT350 is
already sending cyclic default (gross) weight value to the PLC. Or if some other
command had been executed earlier, a "Report Gross Weight" command has to be
sent to the ACT350 in order to receive continuous stream of gross weight values.

2. After a"Tare" command is sent, ACT350 will execute the Tare command (switch to
Net mode) but stop updating/ reporting its gross weight values.

3. Inorder to measure the product net weight, a "Report Net Weight" command has to
be issued to the ACT350.

4. Lastly, after a "Clear Tare" command has been sent to ACT350, it will switch into
gross mode and stop updating its net weight values.

"40.02" <€
o "MB Command"
O
o | 1. Report Gross Weight
(@)
— L 2
<
0p] 2. Tare
(@)
- v
;86 3. Report Net Weight
S 07
=
o 4. Clear Tare
@)
O I
O
>
@)
@)
S
©
c
(¢D)
p]
<

Note:
MB is Measuring Block
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Programming — Cyclic Data

Metwork 5: Cyclic Commands to Report Weight Data CyC||C Prog ram — Network 5
Command 0 - Report Default Weight value . . i i .
Command 1 -Report Gross Weight Value 1. Trigger bit to read in floating point
Command 2 - Report Tare Weight Value )
Cernmand 3 - Report Net Weight Value format we|ght data
it 2. Place the respective command value
Data” Static_1. .
‘E'emen;fT. into PLC command word (PLC output
easuring
5ttus Read”. " Cydic Command®. " Cydic Command®. Word 3)
Element_1."Data Cydi N . - Cydi
0K Repoyrgilbce_fault MOVE MOVE CcE:'ndrlI;El%?::mngad REDDyI'ﬁ:I):E_fauh:
b o . o N _ "l ") Command Description
@) 0—IN - Cydic Command” . IN ~ Cydic Command” . 0 (default) Gross weight - rounded
| st guT] — Command 2t guT1 — ChannelMask -
o 1 Gross weight - rounded
(@) “Cydic Command”. “Cydic Command”. 2 Tare weight - rounded
] Cydic_ " Cydic Command™. Cydic_ -
- ReporGross MOVE MOVE CommandExequted  ReporiGross 3 Net weight - rounded
= e ] 1 IE L . . .
— oL EH _ EH - — L 5 Gross weight - infemal resolution
('5 T—IN " Cydic Command”. IN “Cydic Command” .
e #* ouT — Command 3+ ouT1 — Channelbdask 6 Tare weight - internal resolution
E " CydicCommand”. "CydicCommand™. " CydicCommand”. 7 NET WelghT B Imemql reSO'UTlon
Cydic ReportTare MOVE MOVE CommandExecuted  Cydic Reportlare
(@)]
= — ——n END EN E | {R}
() 2N ~GydicC @ N “CydicC @ is"0" i
; : our — e Command”. L oy — o Corprmand”. 3. ChannelMask is "0" as there is only
single scale channel on ACT350 Precision
O7 " CydicCommand”. “CydicCommand™. " CydicCommand®.
C Cydic ReportNet MOVE MOVE CommandExeuted Cydic ReportNet
= L — E I’} (R} . .
s . B — ] = — ] ! 4. Waiting for CommandExecuted bit,
(@) 2 IN Cydic Command”. IN Cydic Command”. . . . . .
o # oun — Command 3 oy — ChannelMask which is triggered in Network 4 (see slide
S:-’ 17). This bit confirms that command has
) been executed successfully
1 © O ® O

5. Reset the command triggering bit




6. Sending Scale Commands

Programming — Cyclic

Network 6: Cyclic Commands to Perform Scale Operation

r Command 2000 - NOOF, No Operation

Command 201 - Preset Tare (by giving a preset tare weight)

Command 400 -Tare When Stable
Command 401 -Zero When Stable
Command 402 - Clear Tare
Command 403 -Tare Immediate
Command 404 - Zero Immediate

*DEBE3.DBEX4.3
“Cydicinput %DB3.DBX4.4
Data™ Static_1. “Cydicinput
Element_1. Data” Static_1.
“Measuring Element_1.
Status Read™. “Measuring
Status Read™.

Element_1."Data
oK Element_1.Alarm

1L 141
1F Ld

“Cydic Command™.

[yclu: Naou MOVE
EN — ENO
2000 —IN " Cydic Command™. o
@ @UT‘I Command
" Cydic nd”.
Cydic TareSw=Eble
—— ———m —— =0
400 — N *Cydic Command”. o
3 OUT1 Command
Cydl( Cumrnand
Tarelmmedla\:e MOVE
F—A ———m o
403 —IN ~Cydic Command”™. 0
¥ OUT Command
“Cydic Command™.
Cydic_Zero5ble MOVE
—— ———m —— =0
401 — N *Cydic Command”. o
3 OUT1 Command
“CydicCommand™
ic
Zerolmmediate MOVE MOVE
— ———e—0 EN — EI
04— N *Cydic Command”. 0=IN
sk QUT] — Command 3% OUT1
*CydicCommand™.
Cydic_ClearTare MOVE MOVE
— —e 0 EN — EN
0I—N “Cydic Command”. 0—IN
st ouT1 — Command * oUm
*Cydic Commal ‘25
Cydic_PresetT| DVE MOVE
— & —— 0 EN — ENO
*CydicCommand™. *Cydic Command®. 201N
PreTare_Weight— |y st guT1 — CommandDat 3 OUT
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Cyclic Program — Network 6

1. Trigger bit to send scale command to
ACT350 Precision
2. Place the respective command value
into PLC command word (PLC output
*Cydic Command®.  “Cydic Command™. Word 3)
MOVE CommandExe awted Cydic_ Noop
EN —— ENO | {r} Command Description
IN ~Cydic Command-.
1 — Channeist 400 Tare when stable
“CydicCommand”. “CydicCommand®. 40] Zero When 510b|e
MOVE CommandExeauted Cydic_TareStmble
EN —— END I} {R }— 402 Clear tare
Mo e o 403 Tare immediately
CommandFailed
I} 404 Zero immedictely
“Gstecomman 201 Preset tare (display unif)
" Cydic Command” .
MOVE CommandExeated Tarelmmed\ate
—— ENO ] | {R} . .
w - Gycic Command-. 2.5. If Scale command requires a floating
¥ OUT1 ChannelMask R
point command data (pretare value,
— commenieaed  Gucsrseme | | comparator setpoints etc.), move the
- H a data into CommandData (PLC output
ES ChannelMask - ic Command” .
o rmanaraes word 0 and 1).
e S 3. ChannelMask is "0" as there is only
CommandExeauted rolmmediate
— ——{f— single scale channel on ACT350 Precision
e
“GricCommn“GicComming 4. Waiting for CommandExecuted or
ommandExe e ic_ClearTare . . . . . .
— —{r— CommandFailed bit, which is triggered in
Gemeest Network 4 (see slide 17).
“saccommens™. -sacedm@OMmMandExecuted bit confirms that
MOVE CommandExected  Cydic Prijsetlare
R ——— reommand has been executed
*CydicCommand™. *Cydic Command®.
Commznd 3 UT — ChannelMask successfu I Iy
5. Reset the command triggering bit
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Network 7: Cyclic Commands to Write Comparator Limits
Cormmand 240 -Write Comparater 1 Limit . ) A
Command 242 - itite Comparator 2 Limit 1. Trigger bit to send write comparator
Cormmand 244 -Write Comparator 3 Limit .. L.
Command 246 - irite Comparator 4 Limit limit command to ACT350 Precision
Comrand 248 -Write Comparater S Limit
4DB3 DEXAS 2. Place floating point comparator limit
Do St T, into CommandData (PLC output word 0
Element_1.
L O 0 © © O [«
Status Read™.
Element 1."Dam " Cydic Command”. “CydicCommand™. ~Cydic Command”.
oK Cydic Write Comp1 MOVE CommandExewted  Cydic Write Comp1
| I EN ENO ENO || {R} 3. Place the respective command value
- . . - . - 240 - T - .
Comparserlmi N 3 oum — Commancous " Iom G into PLC command word (PLC output
word 3)
“Cydic Command”. “CydicCommand™. ~Cydic Command”.
Cydic_Write Comp5 MOVE MOVE CommandExecuted  Cydic WriteComp5 Write Com parator 1 Limit 240
S ) W EN END | | {R}
“CydicCommand”. “Cydic Command”. HE—N “Cydic Command”. Write Comparator 2 Limit 242
Comparato_rs__ 3 OUm Command Data 1 OUm Command
Hmit— i Write Comparator 3 Limit 244
Cyclic Program — Network 7 Write Comparator 4 Limit | 246
*Make sure comparator function is enabled in ACT350 Precision before issuing . -
Write Comparator 5 Limit 248

PLC write/ read comparator commands.

4. Waiting for CommandExecuted bit,
which is triggered in Network 4 (see slide
17). This bit confirms that command has
been executed successfully

7. Writing Comparator Limits

5. Reset the command triggering bit
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Network 8: Cyclic Commands to Configure Weighing Filters
Command 290 - Configure Weighing Made
Command 291 - Configure Weighing Environment 1. Trigger bit to send write filter setting
Command 292 - Configure FCUT, Fixed Linear filter .
command to ACT350 Precision
‘!‘H]B?E.DBMB
Dan State 1. 2. Place floating point filter settings into
Element_1.
“Measuring @ @ @ @ @ CommandData (PLC Output word 0, 1)
Status Read™.
Element_1."Data "CydicCommand”. “CydicCommand”.  “Cydic Command™.
Cydic WeighMode MOVE MOVE CommandExecuted Cydic WejighMode . . .
| | .} EN ENO EN I} {R} Weighing Mode: 0-Universal; 2-Sensor
istmoate — b oumt — Commanaben T o Srnagene Mode/ Fixed Filter
Weighing Environment: 0-Very Stable; 1-
"Gydic Comand”. L . "CydicCommand”. Stable; 2-Standard; 3-Unstable; 4-Very
ydic_ Cydic Command”. Cydic_
WeighEnviro MOVE MOVE CommandExecuted WeighEnvire Unstable
—— ——kn ENO EN ENO | {R} ~
) e ommand-. Cydlic Command”. 291 — 1y - Gyic Cormand-. FCUT (Cut-off Frequency): 0.001 ~ 20.0Hz
(@) WeighingEnvironm 3 OUT1 — CommandData ¢ QUT1 — Command
(- BNt — |y -
= 3. Place the respective command value
% e - - s Yaarlizene 1] into PLC command word (PLC output
——[———n —F— o EN —i— ENO {1l {R} word 3)
P " Cydic Command” . *CydicCommand”. 292 —1IN “CydicCommand” . command Description
q.) Cutoff_Frequengy — |y 3t gUT] — CommandData s: guUT] — Command
= 290 Write weighing mode
(NI Cyclic Program — Network 8 90 Report weighing mode
kel 1 hese filter settings can also be configured via web server and APW-Link (if 291 Write weighing environment
APW is connected to ACT350 Precision) 91 Report weighing environment
292 Write filter cut-off frequency
*Environment and Linear Filter FCUT settings will only take effect when 2;0 5\72"”“”_*3;_‘3“*'“28‘4“3”‘“’
Weighing Mode is set to "2.00" — Sensor/ Fixed Filter mode fite Weighing mode
4. Waiting for CommandExecuted bit,
which is triggered in Network 4 (see slide
17). This bit confirms that command has
been executed successfully
5. Reset the command triggering bit
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Acyclic Communication

= "on demand" / "one-time-off" data request/ command by the PLC

= TCP/IP Messaging, not real time, only a snapshot of data and no automatic update of most current data

= Usually used for setup data and calibration or test during no operation. Or special device information required
not frequently.

Index table given by SAl manual.. TIA Portal RDREC, WRREC function
configuration
%DB4
PROFINET 1O RT Description e
WRREC
variant
Slot |Sub |Index - NG
slot . = eytemmand_
m—kry-ga'n:a'. pawe —PNE
0 1 0x2010 | Tare when stable Acyclicsyteamman = eytemmand_
d_Req BUSY —SUSY
0 1 0x2013 Zero when stable — = £ Eyteammang_
0 |1 |0x2012 |Cleartare - ©——
“acydlic A -
0 |1 |0x2011 |Tare immediately PP e S
. . d_index
0 1 0x2014 | Zero immediately " ok
0 |1 |0x2020 |Presettare (display unit 1ia
o oa o -
PROFINET 10 KT Description .
“ReportFP_ROREC
Slot SlutT) Index \Er::
slo EN ENO
0 1 0x2000 Gross weight - rounded - Aoydic VALID = #bReadFP_OK
N - —i #bReadFP_BUSY
0 |1 | 0x2001 | Gross weight - rounded Ay ey iR FbReadP ERR
o] 1 0x2002 Tare weight - rounded — == STATUS — #rReadFP_STAT
287 — —_
0 |1 |0x2008 | Netweight - rounded L LN
0 |1 |0x2004 | Gross weight - internal Command:.
resolution AqrdicResdt?.
~#IINDEX
o] 1 0x2005 Tare weight - internal 56— MLEN
resolution A
0 |1 |Ox2006 | Netweight - internal A
resolution Da® _ pecorp
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LUToriE s el G el ter R Clzsiing) R g Al Network 2: Reading Floating Point Data using Read Record Function Block
Comment : Comment
B ) Am:ll:‘ ‘Am:lu:‘ @_ ) YnE?
Commenc e @ o Commnse. *ReponFP_RDREC aodic
Always_ON ReporGross MOVE ReporGross AgydicReadFF Reg RDREC - mnf-}‘.:nd_ )
—V | | EN — ENC {R} {5} Variant #hReadFP_OK £bReadFP_BUSY  AwydicReadFP_Req
WE18EI001—IN - Agydic N END 1 VI_ IR }
Command” . ) VALID — #bReadFP_OK )
AcydicReadFP_ ~ Agydic -
s gurl — Index Command". BUSY — #bReadFP_BUSY £bReadFP_ERR
AgydicReadFP_Req ERROR — £bReadFP_ERR | |
* Agydic * Agydic - Agudic —A — STATUS — &rReadFP_STAT
Command®. Command®. Command®. 287 D LEN
Agydic_ReportTare MOVE Agydic Reportlare  AcydicReadFP_Req
© —‘| ITEN—E': {R} {5} “agydic
+— W51682002 — |y L Command”.
(U c’;%d"f;“ﬂ._ AgydicReadFP_
0 ) Aciieadte_ Index g ypEX
— R200N 56 — MLEN
E *Agdic *Agdic “Agdic c 'Ac}'?lji_c
O ,\q,%?éf?:;:mhe[ MOVE ,\q,%?éf?:;:mhe[ Aqgﬁ:?e’g;rlig_heq ﬁc_','duilg?aacll-\FF_.
L | ———en—eno {R} {s } DaE _ pec
o pie— ° =
g) xy“m‘fﬁnaﬁ Acyclic Program — Network 2
icReadFP_
P — sk Index . . . .
= o Trigger acyclic command bit to request for floating
o Acyclic Program — Network 1 point weight data
(BN | PROFINET 10 RT Data Type | Description - -
%) |["General [ 10 tags | Systom constants | Texts Command indexes can be found in SAl manual
wof | Slot [Sub | index Type bits —— Hardvare idenifier
(.5 slot ~ PROFINETinterface [X1] Hardware identifier . 1
08 (0 |1 |ox2000 |Fioat 32 |Gross weignt - rounded sl Trigger RDREC (Read Data Record) function by
A4l 0 |1 Jox2001 |Fioat 32 |Gross weignt - rounded = providing:
@F 0 |1 Joo02 Jroa 32 |Tare weight -rounced || e - ID: Hardware identifier
il 0 1 0x2003 Float 32 |Net weight - rounded B r.‘u cycle ) . . .
ol 0 |1 |ox2004 |Fioat 32 |Gross weight - infemal L | INDEX: Acyclic command index
resolution :wr\m(er:unn?c(mn b
- N N ort options i
1 B 1 0x 2005 Float 32 I:srtejlmﬁ;%hi - internal : P:Z;(V:FZR?M H Reported weight data Wi“ be copied to
ardware identifier . .
0 |1 Joxcoos |Float 32 |Net weignt - imtemal e "AcyclicReadFP_Data" variable
resol u\'ion Hardware identifier
See SAl Reference Manual - 11. SAI Hardware Identifier as found in ACT350 Acyclic command bit will tuned off

Measuring Block Command List Precision Module Parameter
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Uit £ Zam e, dzariane fgdie Gl Metwork 4: Sending the Byte Command using Write Record Function Block
Comment
Camment
Acyclic
e e e,
Always ON Acyclic_TareStable - Acyclic_Tarsttable d_Req WDB4
it 1 — = e — R {5 }—— f.-‘ff?;';:";':- “acyclic
“Acyclic @om mand.
e ymman @ WIRREC # Bytefommand_ # Byteommand_ AryclicBytetomman
33 am — o= wvariant DONE EUSY Req
EN ENC | | 1/t {" }
s S o, e # eyieammand_
Acyclic_Zercstable p—— Acyclic_Zeroitable d_req ommand.. DONE =i # ByteCommand_
N —'l_lTEN 218 R —————{ s }——1 quclicsybe&mman # Bytemmand_
'O Wz 162 2013 — 1N :;).d.c . = Eusy —EUEl I I
C ) syeliceytsamman — REQ # Eytemmmand_
© ren 27 — - mil
E “Acyclic S # Byteommand_
= s T it starUs 7T
Acyclic_QsarTars R Acyclic_QsarTare d_req AcyclicByteComman
S BT e
“Acyelic  —————
GJ ?c’lE‘e,n-z&mman “Acyclic
oo =T om da.
C_U Ay :Ii:E.‘_-.lteC'.:r:'"arEan
O R d_Data TimT
(/) IE: - “acyclic
n S e Acyclic Program — Network 4
h % oum _pats . . .
- Trigger acyclic command bit to perform scale
% Acyclic Program — Network 3 88 . Y P
= operations
el  PROFINET 10 RT Data Type | Description || General | 10 tags | System constants | Texts
— T Hardware identitior Command indexes can be found in SAl manual
(@M | Slot [Sub |Index Type bits e Herdware idenifier
i slot - Trigger WRREC (Write Data Record) function by
0 |1 |/0x2010 Juni8  |Tare when stable e providing:
- v Real time settings
QNN (0 |1 | (x2013 JUni8  |Zero when stable | mE mg - ID: Hardware identifier
0 |1 |0x2012 fUnt8 |Clearfare el - INDEX: Acyclic command index
0 |1 |/™2011 yunis Tare immedictely Fvdonre e[| - RECORD: "AcyclicByteCommand_Data" is a 1-
0 |1 |0x2014 Jun8  |Zero immedictely i i byte data with decimal "1"
0 |1 | 0x2020 |Foat 32 |Presef tare (display unit Hardusre identiier
See SAI Reference Manual — 11. SAI Hardware Identifier as found in ACT350 | Acyclic command bit will tuned off

Measuring Block Command List Precision Module Parameter
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Programming — Scale Adjustment



Cancel Adjustment Process

Scale Adjustment: Cancel Adjustment/ Test

Network 1: ..

P Move decimal *1" into 1 byte variable AcyclicByteCommand_Datal...

MNetwork 2: Ca

ncel Adjustme r1li Test

Cancel Adjustment/ Test: 0/ 1/ 074-004 (=loti sub slotf index)
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Since adjustment commands are byte
messages, decimal "1" is loaded into
"AcyclicByteCommand_Datal" short
integer variable.

This "AcyclicByteCommand_Datal "
short integer will then be sent to
ACT350 Precision along with explicit
messaging commands.

When there is a need to cancel any
adjustment process at any time, user
can trigger this "Acyclic_Cancel"

U
II %DB7 —+=="1 command to end process.
= i - . . . . .
K Conce L olusmment e This is ACT350 Precision direct access
_ - o .
/ WRREC " compydic variable 0/1/16#4004 (slot/ subslot/
-
II Variant #Cangl PONT "~ #Cance|_BUSY Agydic_Cancel index).
EN —— | 7 {R)
/ -
o / ‘—___— DOME = & Cance|_DOME
Command”™. Le=—=" BUSY —i¥Cance_BUSY
Arydic_Cancel =7 ERROR —1 & Cance|_ERR
i | ,’ REQ STATUS — #Cance|_STAT
184— D
'-‘.'216=4D9l1 TIMDEX
41— LEN —
2 PROFINET 10 RT Data Type | Description
" Agydic
) d_iﬂtﬂfgmﬂrd'- Slot [Sub |Index Type bits
ACYd Iy Lo mman
© dDamd RECORD slot
0 1 0x4004 h Uint 8 Cancel adjustment / test

Scale Adjustment Program — Network 1, 2

SAl Reference Manual -

Block Command List

11. SAl Measuring
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Acyclic Messages involved in Internal Adjustment Procedure:
*only applicable to weigh module which supports internal adjustment

function
PROFINET 10 RT EtherNet/IP PROFIBUS |Data Type |Deseription
- DP
Slot [Sub |Index Class |Instance |Aftribute  |Slot |Index |Type bits
slot
0 |1 04001 JOx410 [0x01 0x01 1 0x80 |Uint 8 Start adjustment with
infernal weight

PROFINET 10 RT EtherNet/IP PROFIBUS |Data Type |Deseription
= DP
GE) Slot ’Sub‘lndex Class |Instance |Afiribute  |Slof [Index |Type bits

slot

"(7) 0 |1 Ox4007  J0x410 [0x01 0x07 1 0x86 |Uint16  |Adjustment and fest
- stafus Information
» m—
2
©
C
| -
(O]
s’}
£ Step Description Acyclic Slot/ Subslot/ Index  PLC Read/ Write
— 1 Trigger start internal adjustment 0/ 1/ 16#4001 Write

(send a byte of decimal "1" via explicit messaging)

2 Read adjustment status (2046 — step successful; 2047 0/ 1/ 16#4007 Read
— executing step; -32752 — timeout error/ failed; 0 —
done)
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Network 3:  Internal Adjustment Process
w Indexes invelved in External Adjustment process: H
04001 -start internal adjustment 1. User trigger
0x4007 -internal adjustment step status: 2047-5tep in progress; 2046-step successful; 32767 timeout; O-process "|nterna|Adjust_Acyc|ic" bit
:’Wﬂ‘f Commpang Agdic “hadic 2. PLC sends an acyclic message to
I Comrll'igi_:l‘. Inteorr:anl-za;\;jus-t ) Comnl';g;ﬂ‘. I Comnl':;@:l‘. . y g
nternalAdjust - internalAdjust_ nternalAdjust_ T NC S :
s IStED Tmeour Done e ACT350 Precision direct access
| | i {r} {r} EN E variable 0/1/16#4001 (slot/ subslot/
Jint | -
ic . .
0 Command”. index) to start Internal Adjustment
InternalAdjust
Step INIOUT pI’OCGSS.
—~~ * Agydic
(q\| Command™.
~~ InternalAdjust
—i Step
N—r’ == iflntm:llﬁDONE #Int»:d:ljiFteq
+— I 1 F
c |Ir1|t|
) “DB8
@‘ InternalAdjust
E WRREC
)
WRREC
g Variant
= - EN ENO ——1
S #£ntAdj_Req — REQ DONE —i #Inthdj_DONE
< 287 1} BUSY —i#IntAdj_BUSY
WE 1654001 —#INDEX ERROR — £Intadj_ERR
= 1 LEN STATUS EintAd]_STAT
@© - Agrdic
= Command™.
S AnydicRyte Comman
E d_Da®1 _ RECORD
=
— INC
. #IntAdj_DONE Int
— 13! EN ENO
continue to #Temp1 Commgydic 4] 4@ = —nternal Adjust ———— Bool
ommand”.
next slide InternalAdjust_ 47 <@ = InternalAdjust_Acyclic Bool
. Step INioUT =
43 |«q = InternalAdjust_Step Int
Scale Adjustment Program — Network 3 part 1/2 44 <40 = InternalAdjust Status Int
45 g = InternalAdjust_Done Bool
45 |<q = internalAdjust_Timeout Bool

Acyclic Command Data Block DB14
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IntemalAdjust. _
Step ZIntAdjStatus _
J- B:JElY #\ntﬂdjflﬂl}ls_ﬂeq .
finc | A {} 3. After adjustment process has been
@ wm‘lﬁu&m started, PLC reads direct access
us_| . .
ROREC variable 0/1/16#4001 for adjustment
#IntAdj5atus_Req — EE‘Q — #IntAdjStEts_ status:
287 — 1D VALID — DONE " " .
1644007 -#INDEX ey s - "2047" -> step in progress
| cf,,lnﬁ;;?,'ﬁ gl - "2046" -> step successful
nternalAdjust_ LEN
SBRE _ RecorD - "0"->process completed
I e - "-32752" ->error or timeout
“IntAdj_TON1® ity
ToN e
(q\| IN — Q |== EN == [—
~ T 1000ms — BT e ko) 2N e 4. If the adjustment process is taking
N InternalAdjust_ . .
~— <:4) + ouTt —5e=p too much time and eventually timed-
c i e e out, "InternalAdjust_Timeout" bit will
Command®. - -
GE) e ST S be turned ON.
imeout Ic
+— I':‘I {5} ENﬂEE'.Z‘—(R)—c
g 0 ‘B Command.
InternalAdjust_ o
= soum—5Ep 5. Status "0" means adjustment
< e process has been completed,
T (5 >‘MC [f‘éhl“i;ni??}?' Data_Okay bit will be turned back
g ‘ALyd\c_ easuring -Aq,‘ji[‘
E Intcerglamd?ust_ Inls:rr:::;\:ﬂjit Elgr‘;gjrftﬁ?gafa Inls:rr:::\:?u{t ON, PLC resets the n
B = oK - . . .
Q = | = L rp— ——!| | InternalAdjust_Acyclic " bit and turns
0—IN " Agydic . .
= ’ Commang', ON "InternalAdjust_Done" bit.
. s QUT1 —StEp N
—i i —
Scale Adjustment Program — Network 3 part 2/2 . mtemal Adjust - g
42 4 = InternalAdjust_Acyclic Bool false
43 |«q = InternalAdjust_Step Int | 2 |
44 |«q] = InternalAdjust_Status Int
45 g = InternalAdjust_Done Bool
45 |<q = internalAdjust_Timeout Bool false

Acyclic Command Data Block DB14
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PROFIMET 10 RT EtherM etAP PROFIBUS |Data Type |Descriptlon
DP
ot | Sub | Index Class |Instance  |Aftribute  |Slat |Index
slot
0 [T [0x4007  |Ow410 |00 w07 1 |0x80  |Uint16  JAdjustment / calibration

stotus

0 [T [0x4071 0x410 [0x01 0x11 1 (0x21  |Floct 32 fCurrently requested
i 2igght to be placad

externally
) 1 0x4002 #4100 [0x01 02 1 021 [Ulnt 2 JExtarnal adustrmeant
0|1 |[0x4009 #4100 |[0x01 0:09 1 |0x88  |Floot 32 |E)dern0| adustment
wiaight

D [T |0x4004  0x410 [0x01 0x04 1 |0x83 |UIntg ICanceIadjusTmeni

weighing pan, 0.0000 kg

5 Read adjustment status (2046 — step successful; 0/ 1/ 16#4007 Read
2047 — executing step; -32752 — error; 0 — done)

= External Adjustment Procedure (acyclic messages):

GE) Step Description Acyclic slot/ subslot/ index  PLC Read/ Write
4(7) 1 Configure external adjustment weight (span weight) 0/ 1/ 16#4009 Write
-]

S 2 Trigger start external adjustment 0/ 1/ 16#4002 Write
< - (send a byte of decimal "1" via acyclic messaging)

C_g 3 Cyclic data — Data Okay bit will be turned OFF (cyclic) Read
B 4 Read currently requested weight to be placed on 0/ 1/ 16#4011 Read
s’}

x

L

[\

6 Read currently requested weight to be placed on 0/ 1/ 16#4011 Read
weighing pan, for example 200.0000 kg

7 Read adjustment status (2046 — step successful; 0/ 1/ 16#4007 Read
2047 — executing step; -32752 — error; 0 — done)

8 Read currently requested weight to be placed on 0/ 1/ 16#4011 Read
weighing pan, 0.0000 kg

9 Read adjustment status (2046 — step successful; 0/ 1/ 16#4007 Read
2047 — executing step; -32752 — error; 0 — done)

10 Cyclic data — Data Okay bit will be turned back ON (cyclic) Read




2. External Adjustment (1/4 )

Scale Adjustment: External Adjustment

Network 4: External Adjustment Process

w Indexes involved in External Adjustment procecs:
0x4009 - external adjustment weight
0x4002 - Start external adjustment

0:4007 -external adjustment step status: 2047-5tep in progress; 2046-step successful; -32767-timeout; O-process finished

0x4011 - currently requested weight to be placed on scale
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1. User trigger
"ExternalAdjust_Acyclic" bit

oA Command’. camane. oA Bl
et SRS Eermaa omaAdi DAL
I one imeout . ., . . .
, Il Jeal oy MOV : e "} n 2. PLCinitializes adjustment status,
0 00 - Command - Comnd” B Command” ;
@ ExmmalAdj‘ust_ Extemamdfus[__ Exmmalf\dj-ust_ CU rrent requested WEIght, and tU rnS
3k OUT] — S@s 3t OUT1 — RequesedWeight 3£ OUT] — 5TEp . . .
s off adjustment done and timeout bits
EaemaRdEL
siu| - MOVE hExtWe\:;hLDONE KExtW?ianReq
e | - ic T K ic v ' .
' e Granc. o 3. PLC sends an acyclic message to
Emmah:‘?é‘ilgsfﬁ " o &x:&i‘gf;’llt:\ﬂﬂju“_ Emw"aé\évglqhg L. .
- yasec ACT350 Precision direct access
‘ariant
omeaa— o B2 ieighy DONE variable 0/ 1/ 16#4009 (slot/ subslot/
287 — ID BUSY —i# Extieight BUSY . . .
wror409 oY SRR s ER index) to define external weight used
*Agdic . . .
o for this adjustment (span weight)
Weight _ RECORD
hExtWe\lqphILDONE - ﬂEp -
Frem2 o o 4. PLC sends an acyclic message to
ExternalAdjust .. .
- B e ACT350 Precision direct access
- Acydic emi .
S variable 0/ 1/ 16#4002 (slot/ subslot/
1 .
o) SExAd]_Done #ExAd]_Req index) to start the external
||I'|t I v 1 I .
2 @ %0820 adjustment process
“ExternalAdjust_
WRREC
Variant
. ariant o
#ExtAdj_Req — REQ DONE — #ExtAdj_Done
287 D BUSY = & ExtAd]j_BUSY
W16 4002 —INDEX ERROR—i#ExtﬂdJ:_ERR
I S — #Eandl Sat 31 g = —=External Adjust Boal false
Aqyeliceyee Cormman 32 4] = ExternalAdjust_Acyclic Bool :
e 3@ ExemalAdiust s | C2 |
. L S e u xternalAdjust_Weight ea
continue to*™™ " Commmand-. :
Extrnaladjust 35 |4 = ExternalAdjust_Status Int 0
i 3 Ste - -
next slide.. o i 36 4] = ExternalAdjust_RequestedWeight Real 0.0
Scale Adjustment Program — Network 4 part 1/4 37 40 = ExternalAdjust_FleaseUnloadWeight  Bool false
38 40 = ExternalAdjust_PleaseloadWeight Bool falze
39 41 = ExternalAdjust_Done Bool falze
40 |<Q = ExternalAdjust_Timeout Bool falze

Controller Tags for External Adjustment control




2. External Adjustment (2/4)

Scale Adjustment: External Adjustment
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~ Agydic
e rmalads 5. After adjustment has b
ExternalAdjust . After adjustment process has been
"'.'J-atep e sbhmdjsmms y P
[~ | BUSY £ExtAdjStatus_Req started, PLC reads direct access
} — J .
Jint | " { } ' variable 0/ 1/ 16#4007 for
- %0BZ1 adjustment status:
"ExermalAdjus St - "2047" -> step in progress
us_RDREC " "
RDREC - "2046" -> step successful
Variant - "0" -> process completed
EN END et " " .
#ExtAdjStatus_Req — REQ #ExthdjStatus_ - "-32752" -> error or timeout
287 — ID VALID — Done
W#16# 4007 —gINDEX #ExtAdStatus_
2 MLEN BUSY —BUSY 6. Similarly, when adjustment
" Aydic ERROR —i £ ExtAd]Status_ERR . . .
Command”. ¥ ExtAdjS tatus process in on going, PLC reads direct
Extern al.&ngLrsLt? STATUS — STAT access variable 0/ 1/ 16#4011 for
3 .
RECORD LEN current requested weight and
#ExtWeight_BUSY #ExtWeight_Req updates the value to
[] I L M . .
I v "ExternalAdjust_RequestedWeight"
%DB22
"ExternalAdjustReqg
uestiWeight_
RDREC
©® o
Variant
EN ENQ ——
#ExtWeight_Req — REQ VALID — £ ExtWeight_DONE
287 — ID BUSY —i #ExtWeight_BUSY
W -
wE 1624':'1_1 EL’:EEJ' Sﬁ.iﬁnggmz:g:?giir 31 43 = ——External Adjust Bool false
- Agydic LEN B 32 |4 = ExternalAdjust_Acyclic Bool
continue to Command”. 33 |4 = ExternalAdjust_Step Int 2-6
; ExternalAdjust_ i . Fore—1
next slide.. Request=dWeight | RECORD 34 | = ExternalAdjust_Weight Real 200
- 35 4 = ExternalAdjust_Status Int
Scale Adjustment Program — Network 4 part 2/4 %6 40 = ExernalAdjust_RequestedVieight  Real
37 40w ExternalAdjust_PleaseUnloadWeight |Bool falze
38 40 = ExternalAdjust_PleaseloadWeight Bool falze
39 41 = ExternalAdjust_Done Bool falze
40 |<Q = ExternalAdjust_Timeout Bool falze

Controller Tags for External Adjustment control




2. External Adjustment (3/4)

Scale Adjustment: External Adjustment
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" Aydic - Agydic - Agydic
Command”. Command” . Command”™.
ExternalAdjust ExtzrnalAdjust ExternalAdjust oyt . .
Sep T Requestmdweight Smms _ 7. Initially, ACT350 Precision requests
|== == |== —
e | 2= inc | — e the scale to be cleared, hence
@ Exir malAdust showing "0.00" in "ExternalAdjust_
s Ste . .
= oun . RequestedWeight". PLC will only
Commana-. Command:. move to next step when ACT350
Requemaeghr L Smue _ Precision request for external weight
B = - R — to be loaded.
c ‘P‘D-""d":j_ 2048 Command™.
o minma n - H
Em;:a!ﬂg{:ust_ v oum E);Eprnalﬂd]ust_
gi1g = R .
8. This step waits for user to load the
o Poydic “Agdic " Agdic external weight onto the scale.
ommand” . Command” . Command”™.
ExternalAdjust_ ExternalAdjust ExternalAdjust_
Swep RequestedWeight Status B
== |==1 |== ENG
lin | reatl line | oY T T i
Ic £ - . .
Command™. e s 9. This step waits for user to unload
E 1Ad] —
EWeignt 3 OUT! — S®R the external weight from the scale.
- Agydic - Agydic
Command” . Command”™.
E 1Ad] E 1Ad] .
RequestedWeight  Smws _ 10. After external weight has been
|==1 == EN ENO
||;ei.a0|| !:Iﬂn-:ﬁl :_tm “hodic unloaded, and
e M ust "ExternalAdjust_Status" returns "0",
e LSS o . the external adjustment process is
ExternalAdjust_ ExternalAdjust_ ExternalAdjust_
Stwep Request=dWeight Swws complete
|==| | == | 1==1 et
L2 Lt finet 5 —IN - Agydic
@ E,?,,’.,“,' 31 |<a] = ——External Adjust Bool false
< 10 3 OuTl— S™=P gy 4] = ExternalAdjust_Acyclic Bool
~Agdic 33 g = ExternalAdjust Step Int 5
Exs:rr:’a?/a\:?u;t_ 34 4 = ExternalAdjust_Weight Real 200
e —_
::Ji - MOVE 35 4] = ExternalAdjust_Status Int 2046
continue to l'gtl 6 —IN ‘chc 36 4] = ExternalAdjust_RequestedWeight Real
Oom
next slide ggepf 37 40w ExternalAdjust_PleaseUnloadWeight |Bool
. 3¢ OUT1 — ——
38 40 = ExternalAdjust_PleaseloadWeight Bool
Scale Adjustment Program — Network 4 part 3/4 39 4@ = ExternalAdjust_Done Bool false
40 |<Q = ExternalAdjust_Timeout Bool falze

Controller Tags for External Adjustment control



2. External Adjustment (4/4)

Scale Adjustment: External Adjustment
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" heygic
Command”.
ExernalAdjust

— Smws

* Agydic " Agydic
Command”. Command™.
ExternalAdjusy ExernalAdjust
MOVE Agydic Done
EN—— {R}
0—IN " Agydic
Command
ExternalAdjust
3 0UT) — 5P

%DB3.0BX43
*Cydic Input
Data” St 1.
Ay Element_1.
e “Measurin
. We23 ]
CDTI'II'IBH{_I - *ExtAdi TONT® Sw@ws Read”.
Exte rnalAdjust_ I Element 1. Datz
Sep TON o
Time: MOVE
|==| , ' MOVE
Jint | N Q 1t EN EN
. T#1000ms — FT ET—.. 0—IN
:'vdit * Aovdic , el
* Agydic * Agydic . )
Command”. Command®. . N‘Yd';.
ExternalAdjust_ ExternalAdjust ommand .
ExternalAdjust_
Step Status Timeout
MOVE
I > I I = I 15 } EN EN
|int | |int ] L - . -
3 0 6—IN Agydic
Command™.
ExternalAdjust_
s OUT] — StEP
* Agydic . -
Command”. CO;g::i:f
ExternalAdjust ExrmalAdjust
RequestedWeight PleaseloadWe ig_ht
== I | L
| Real | L F
* Agydic
Command”.
ExternalAdjust_
Weight
g * Agydic
Comﬁrl:i::l‘ Command”.
oo Externalfdjust
ExternalAdjust =
RequestedWeight Pleas EUnh|1E:)a[|WEIQ
== I I L
| Real | 1 F
0o

Scale Adjustment Program — Network 4 part 4/4

11. At this stage, PLC turns ON "ExternalAdjust_Done"
bit and reset adjustment status and step

12. Here, in the event of adjustment failed/ timeout
PLC will set "ExternalAdjust_Timeout" bit and exit the
adjustment procedure

13. Here, PLC controls "PleaseLoadWeight" and
"PleaseUnloadWeight" flags according to
"ExternalAdjust_ RequestedWeight". These two flags
signal user to load and unload external weight during
the right time

31 = —=External Adjust Bool falze

32 4] = ExternalAdjust_Acyclic Bool false

33 4 = ExternalAdjust_Step Int 0

34 4 = ExternalAdjust_Weight Real 0.0

35 4 = ExternalAdjust_Status Int E
36 4] = ExternalAdjust_RequestedWeight Real 0.0

37 40w ExternalAdjust_PleaseUnloadWeight |Bool falze

38 40 = ExternalAdjust_PleaseloadWeight Bool false

39 41 = ExternalAdjust_Done Bool

40 |<Q = ExternalAdjust_Timeout Bool

Controller Tags for External Adjustment control
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Explicit Messages involved in Internal Test Procedure:
*only applicable to weigh module which supports internal adjustment/ test
function

PROFINET IO RT ETHERNET/ IP Description

Slot Sub slot Index Class Instance Attribute
0 1 0x4005 0x410 0x01 0x05 Start test with internal weight
0 1 0x4007 0x410 0x01 0x07 Adjustment and test status
17y information
(0] . .
= 0 1 0x4008 0x410 0x01 0x08 Test deviation in %
'S
=
Q Step Description PROFINET 10 INDEX PLC Read/ Write
)
E 1 Trigger start internal test procedure 0/ 1/ 0x4005 Write
00- (send a byte of decimal "1" via acyclic messaging)
2 Read test status (2046 — step successful; 2047 — 0/ 1/ 0x4007 Read

executing step; -32767 — error; 0 — done)

3 Read test deviation in % 0/ 1/ 0x4008 Read
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Network 5:  Internal Test Process

r Indexes involved in External Test process: SC al e Adj U St m ent Pro g ram

-start testwith internal weight .
%EEZ::::?::&: ;S‘:‘l;s“:uz\no:ié;lt(el;:‘\Qprogress;EOA—&s(ep successfull -32767-timeout; O-process finished — NetWo I" k 5 part 1/2 1_ User trlgger " I nte rna ITeSt_Sta rt"
e M  mem bit
Command”. InternalTest_sﬁp InternalTest_ InternalTest_
InErnallest S i WT::M D‘T‘E oy MOVE = = I
Iye! ’ Tooo—m Shogic =N oo 2. PLC sends an acyclic message to
Inte rnalTest_ st OUT1 — InternalTest Step .. .

@ SR D vaton ACT350 Precision direct access
conclne variable 0/1/0x4005 (slot/ subslot/
nternallest Step ntTest | ntTest_Re -

] ) iy Sl index) to start the Internal Test
! %DB10
et process
#\n[‘[est_[teg _— ;EQ DEONNIE mTes[_DONE
W15 4004 _eINDEX ERROR & mTes ERR
1 LEN STATUS #IntTest STAT
P e - 3. After test process has been
N PRI recom started, PLC reads direct access
\u) i i o ME variable 0/1/0x4007 for test status:
D o 1 Gl "2047" -> step in progress
@ oum nternalTest Sep - -
(h) “Agdic _oonan _
I— In;{zr;r_:_‘n::[\is.mp #IntTgsLI?\tFms_ #Inﬂerjﬁtams_ O > process Completed
|==1] | ! n " B
— Ut { — - "-32767" -> error or timeout
|int |
CU ; i *DB11
E @ InteTSI:I,TReE‘;CI_SEms
B e
s’} EN ENO ———1
E ii\ntTEstS!a?}j;E_ = VALD qgg'ls[EE“S‘ams_
e 152457 e susy 5 4. Status "0" means test process has
(Y). 2 MLEN ERROR — £IntTestStatus_ERR . p
*Agydic STATUS £IntTestStatus_Stat . n n
Command". LEN — . been completed, while "-32767
InternalTest_ ’
SEws .
e means timeout error. Here, PLC
" Agydic . .
et TONT" (Sommend. jumps to steps 3 and 4 accordingly
TON 4 Swwms
S ———— fime ==|—EN MOVE N0 ——1
TE2000ms — PT E?l lint | 2 —IN C tAgdic
2047 Command”
st QUT1 — InternalTest Step
" Agdic
Command”.
Inenanest 48 |-4g = InternalTest_Start Bool E FALSE
=I=n=l| N IE’\';‘ — -—'_mmc 45 <@ = InternalTest_Step Int o]
‘ \o OUT1 — i maiast swp | 20 4D W InternalTest_Status Int -32767
Agic 51 4j = InternalTest_Done Bool FALSE
i 52 4] = InternalTest_Timeout Bool TRUE
continue to SI‘E:'E o MOVE 53 |« = InternalTest_Deviation Real 0.0
. o B Command i
next slide.. o R Acyclic Command Data Block DB14

e e



3. Internal Test (2/2)

REGEIRES

" Agedic
Command™.
InternalTest S5tep
[ & IntTesIPE\'_BUSY i IntTEEﬂmEv_Fteq
I|nt I I LI
@ . %DB15
“InernalTestDeviat
iom_RDREC
RDREC
Variant
EN ENOQ —
¥InfTestDev_Req — REQ VALID = & IntTestDev_DONE
287 — 1D BUSY —&|ntTestDev_BUSY
WE 1684008 —#INDEX ERROR —i #IntTestDew_ERR
4 — MLEN STATUS #IntTestDew_Stat
Agydic LEN
Command”.
InternalTest
Deviation RECORD
"Agydic
@ Command™. " Agydic
InternalTest_ Command”.
#IntTestDev_DONE MOVE Done MOVE InternalTest Start
| | EN ENO "} EN ENC {R }
11 L
" Agydic " Agydic IN " Agydic
Command™. Command”. Command™.
InternalTest InternalTest_ s QU InternalTest Step
Deviation IN 3 OUTT Deviation
. ) " Anydic
Corﬁﬁrﬁj‘ Command”. " Aoydic
InErnalTest SEp InternalTest Command” .
| = Timeout MOVE InternalTest Start
- {5} EN E {R }
lint] v 0—IN -agdic |
4 Command”.
s OUTY InternalTest Step
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5. After completed internal test, last
step is to read out the internal test
deviation. Test result in % is moved
into variable "InternalTest_
Deviation".

6. Lastly PLC sets
“InternalTest_Done" flag and resets
“InternalTest_Start" bit.

Scale Adjustment Program — Network 5 part 2/2

47
agn
49
50
51
52
53

AApAARA

—Internal Test Bool FALSE
InternalTest_Start Bool FALSE
InternalTest_Step Int o
InternalTest_Status Int o
InternalTest_Done Bool TRUE
InternalTest_Timeout Bool FALSE
InternalTest_Dewviation Real 0.0268

Acyclic Command Data Block DB14
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