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© METTLER TOLEDO 2021

No part of this manual may be reproduced or fransmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, for any purpose without the express written
permission of METTLER TOLEDO.

U.S. Government Restricted Rights: This documentation is furnished with Restricted Rights.

Copyright 2021 METTLER TOLEDO. This documentation contains proprietary information of METTLER
TOLEDO. It may not be copied in whole or in part without the express written consent of METTLER
TOLEDO.

COPYRIGHT

METTLER TOLEDOQ® is a registered frademark of Meftler-Toledo, LLC. All other brand or product
names are trademarks or registered trademarks of their respective companies.

METTLER TOLEDO RESERVES THE RIGHT TO MAKE REFINEMENTS OR CHANGES
WITHOUT NOTICE.

FCC Notice

This device complies with Part 15 of the FCC Rules and the Radio Inferference Requirements of the
Canadian Department of Communications. Operation is subject fo the following conditions: (1) this
device may not cause harmful interference, and (2) this device must accept any inferference
received, including interference that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant fo Part 15 of FCC Rules. These limits are designed to provide reasonable protection against
harmful inferference when the equipment is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference fo radio communications.
Operation of this equipment in a residential area is likely to cause harmful inferference in which case
the user will be required to correct the inferference at his or her expense.

B Declaration of Conformity may be found at
http://glo.mt.com/us/en/home/search/compliance.himl/compliance/.

Statement regarding harmful substances

\We do not make direct use of harmful materials such as asbestos, radioactive substances or
arsenic compounds. However, we purchase components from third party suppliers, which may
contain some of these substances in very small quantities.



http://glo.mt.com/us/en/home/search/compliance.html/compliance/

Warnings and Cautions

e READ this manual BEFORE operating or servicing this equipment and FOLLOW these
instructions carefully.

e SAVE this manual for future reference.

/\ WARNING

FOR CONTINUED PROTECTION AGAINST SHOCK HAZARD CONNECT TO PROPERLY
GROUNDED OUTLET ONLY. DO NOT REMOVE THE GROUND PRONG.

/\ WARNING

NOT ALL VERSIONS OF THE IND780 ARE DESIGNED FOR USE IN HAZARDOUS (EXPLOSIVE)
AREAS. REFER TO THE DATA PLATE OF THE IND780 TO DETERMINE IF A SPECIFIC TERMINAL
IS APPROVED FOR USE IN AN AREA CLASSIFIED AS HAZARDOUS BECAUSE OF
COMBUSTIBLE OR EXPLOSIVE ATMOSPHERES.

/\ WARNING

WHEN THIS EQUIPMENT IS INCLUDED AS A COMPONENT PART OF A SYSTEM, THE
RESULTING DESIGN MUST BE REVIEWED BY QUALIFIED PERSONNEL WHO ARE FAMILIAR
WITH THE CONSTRUCTION AND OPERATION OF ALL COMPONENTS IN THE SYSTEM AND THE
POTENTIAL HAZARDS INVOLVED. FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT
IN BODILY HARM AND/OR PROPERTY DAMAGE.

/\ CAUTION

BEFORE CONNECTING/DISCONNECTING ANY INTERNAL ELECTRONIC COMPONENTS OR
INTERCONNECTING WIRING BETWEEN ELECTRONIC EQUIPMENT ALWAYS REMOVE POWER
AND WAIT AT LEAST THIRTY (30) SECONDS BEFORE ANY CONNECTIONS OR
DISCONNECTIONS ARE MADE. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT
IN DAMAGE TO OR DESTRUCTION OF THE EQUIPMENT AND/OR BODILY HARM.

p> > ¥ ED

NOTICE

OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES.
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1  A-B RIO [piscontinued, January 20217

E The Allen Bradley RIO inferface was disconfinued in January, 2021. Information provided in
this manual is provided to support legacy installations only.

1.1. Overview

The A-B RIO Kit option enables the IND780 terminal to communicate to Allen-Bradley
Programmable Logic Controllers (PLCs) through direct connection to the A-B RIO network. The
option consists of a backplane-compatible I/0 module, and software that resides in the IND780
terminal fo implement the data exchange. Figure 1-1 shows an A-B Rio inferface module.
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Figure 1-1: A-B RIO Interface Module

The A-B RIO Kit option has the following features:

e A-B RIO Node Adapter Chip Set (licensed from Allen-Bradley) and fermination for the A-B
network cable (blue hose) on a three-position removable terminal block.

o User-programmable RIO communication parameters that are configured in software set up
through the terminal keyboard/display. The parameters are:

57.6K, 115.2K, or 230.4K baud rate

1/4, 1/2, 3/4, full rack (depends upon the number of scales/interface)
Rack address

Starting quarter

Last rack designation
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o Capability for bi-directional discrete mode communications of weight, display increments,
status, and control data between the PLC and the terminal.

o Capability for bi-directional block transfer communication of many IND780 terminal data
variables.

1.1.1. Communications

The IND780 ferminal utilizes component parts that are provided by Allen-Bradley to ensure
complete compatibility with the Allen-Bradley RIO network. An IND780 terminal is recognized as a
RIO (Allen-Bradley) device by the PLC.

Each option connected to the Allen-Bradley RIO network represents a physical node. The connection
is facilifated by a three-position removable terminal block on the opfion card. These terminals
correspond to the ferminals on the A-B PLC RIO connector.

The wiring between the PLC and the RIO connector uses the standard RIO cable used by Allen-
Bradley (Figure 1-4). This cable is often referred to as the “blue hose.” The cable installation
procedures and specification including distance and termination requirements are the same as
recommended by Allen-Bradley for the RIO network — refer fo the A-B RIO scanner card
documentation for further information.

The IND780 ferminal’s baud rate is programmed via setup af Communication > PLC Interface > A-
B RIO.

1.1.2. Node/Rack Address

Although each RIO opfion represents one physical node, the addressing of the node is defined as a
logical rack address. This address is chosen by the system designer, and then programmed into the
IND780 terminal and PLC. The IND780 terminal’s address is programmed in setup at Communication
> PLC Inferface > A-B RIO. IND780 address enfry can be in either decimal or octal, while most PLC
address entry is in octal.

The IND780 ferminal’s setup capabilities allow selection of the logical rack address, starting quarter,
and designation of the last rack and the number of quarters (Message Slots). Quarters must be
contiguous in a single, logical rack, so the starting quarter must be low enough fo accommodate all
of the required data for the scales in a single, logical rack. The IND780 will determine the number of
quarfers needed for the chosen data format and number of configurable Message Slofs. If only allows
selection of the possible starting quarters and maximum Message Slots. Nofe that floating point data
format uses a complefe rack address regardless of the number of message slots used (max. 2).

1.1.3. Data Formats
The A-B RIO Kit option has two types of data exchanges: discrete data and block transfer data.

Discrete data is continuously available. The A-B RIO Kit option has its own logical rack address to
send and receive information to and from the PLC. Discrefe datfa is always sent even when the
optional block transfer data is used.

Block transfer data is available when the option is enabled in setup at Communication > PLC Interface
> A-B RIO. This dafa is used to pass information that cannot be sent by the discrefe data because of
size or process speed limitations. Refer to section 1.3, Data Definition, for more information.

1-2 METTLER TOLEDO IND780 Terminal PLC Interface Manual 64057518 | 11 1 06/2021
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Sharing a PLC Interface

Network Topology

It is possible for a PLC inferface to be concurrently shared between multiple clustered terminals. The
following example (Figure 1-2) shows a network topology where a PLC interface located in one
IND780 terminal, known as the bridge, is shared across the terminal’s Ethernet TCP/IP cluster.

\ Scale 1 \ Scale 2 ‘

IND780 Bridge
PLC node: 1
Cluster node: 1

PLC Interface
Network

Ethernet TCP/IP
cluster network

IND780
PLC node: None
Cluster node: 3

IND780
PLC node: None
Cluster node: 2

Scale 1 Scale 1

Figure 1-2: A-B RIO Network Topology

Up fo 20 terminals can be connected in the cluster. However, the number of message slots
available for communications depends on the type of PLC inferface. All available PLC message
slots can be configured to send or receive data fo or from the remote terminals via the cluster. Refer
to the appropriate chapfer in this manual for further details on message slots” limitations.

To allow bridging of the PLC interface, first a cluster network must be set up among the IND780
terminals. Once the cluster is established, configure the PLC interface on the bridge ferminal, set up
its data format and assign the required local or remote scale’s data fo the message slots. Figure
1-3 shows an example of two message slots, the first being allocated to scale 1 of the local bridge
terminal and a second slot to scale 1 of the remote terminal node 6. For details on configuring the
PLC inferface in a cluster terminal, refer to section 1.5, Software Setup, below.

The use of PLC inferface sharing is not recommended when real fime weight or rate information is
required by the PLC for fast process control. The determinism of the terminal’s PLC interface data
update rate is influenced and limited by the characteristics of Ethernet TCP/IP communications used
in the cluster nefwork.

METTLER TOLEDO IND780 Terminal PLC Interface Manual 1-3
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1.3.

1.3.1.

1.3.2.

P=172.18.64.122 09/0ct/2007 17:2
PLC Message Slots View

Message Scale Terminal
1 1 Local
2 1 G

Figure 1-3: PLC Message Slots View Screen

Data Definition

The A-B RIO Kit option uses two types of data for its communication with PLCs: discrete data and
block transfer data. Discrete data is always available. The data transfer is accomplished via the PLC’s
I/0 messaging. Block fransfer data is only available if this data option is enabled in setup af
Communication > PLC Inferface > A-B RIO. If the block transfer data option is enabled, it is provided
in addition fo the discrete data. Block transfer data requires “block transfer” ladder sequence
programming to accomplish the data transfer between the IND780 and PLC.

Data Integrity

The IND780 has specific bits to allow the PLC to confirm that data was received without interrupt and
the IND780 is not in an error condition. It is important fo monitor these bits. Any PLC code should use
them to confirm the infegrity of the data received from the IND780. Refer to the data charts for specific
information regarding the Data OK, Update in Progress, Data Integrity bits and their usage.

Discrete Data

Five formats of discrefe dafa are available with the A-B RIO Kit option: Infeger, divisions, floating
point, femplate and application. Only one type of data format may be selected and used by IND780’s
sharing the same A-B RIO logical rack address.

The infeger and division formats allow bi-directional communication of discretfe bit encoded
information or 16 bit binary word (refer to Table 1-7 and Table 1-8 for explanation) numerical
values. The IND780 provides one quarter rack of dafa per Message Slof.

The floating-point format allows bi-directional communication of discrete bit encoded information or
numeric dafa encoded in IEEE 754, single precision floafing point format. The IND780 provides one-
half rack of data per Message Slot. In floating point format, the IND780 will populate a complefe rack
of dafa regardless if one or two Message Slofs are used.

The format of discrete data will affect the amount of rack space required. Integer and division formats
require one-quarter rack per IND780 (fwo 16-bit words of inpuf and two 16-bit words of output data)
Message Slot. One IND780, with 1T Message Slot, would use a quarter rack; two IND780’s, with 1

METTLER TOLEDO IND780 Terminal PLC Interface Manual 64057518 | 11 1 06/2021



Message Slot, would use a half rack; three IND780’s, with 1 Message Slot, would use three-quarters
of a rack; and four IND780’s, with 1 Message Slot, would use a full rack.

The floating-point format requires more space per IND780 because floating point data uses two 16-
bit words of data to represent just the numeric data alone. The floating point format uses one-half
rack per IND780 (four 16-bift words of input and four 16-bit words of output data) Message Slof.

Selection of the appropriate format depends on issues such as the range or capacity of the scale used
in the application. The integer format can represent a numerical value up to 32,767. The division
format can represent a value up to 32,767 scale divisions (increments). The floating-point format
can represent a value encoded in IEEE 754, single precision floating point format.

Floating point is the only data format that includes decimal point information. All other formats
ignore decimal points. Accommodation of decimal point location must take place in the PLC logic,
when it is needed with these formats.

Another issue is the type of information communicated between the IND780 and PLC for the
application. Because the floafing point format has more space for ifs dafa, it has additional
information that can be sent or received without using the opfional block fransfer dafa. Please see
each format’s detailed description of the dafa available, to determine which is most suitable for the
specific application.

Changing the Dafa Format to be used by the IND780 will cause all Message Slots fo be cleared.
Data format is set up in the Communication > PLC Inferface > Data Format screen.

1.3.2.1. Examples
250 x .01 scale

IND780 Displays: 0 2.00 51.67 250.00

Format sent:
Integer 0 200 5167 25000
Division 0 200 5167 25000
Floating Point 0 2.0 51.67 250.0
Any of the formafs could be used in this case.

50,000 x 10 scale

IND780 Displays: 0 200 5160 50000

Format sent:
Integer 0 200 5160 -(15536)
Division 0 20 516 5000
Floating Point 0 200.0 5160.0 50000.0
The integer format could not be used because it would send a
negative value once the weight exceeded 32,767.

64057518 1 11 1 06/2021 METTLER TOLEDO IND780 Terminal PLC Inferface Manual 1-5



1-6

1.3.3.

1.3.4.

Word Swap

Byte Swap
Historic

150 x .001 scale
IND780 Displays: 0 2.100 51.607 150.000
Format sent:
Integer 0 2100 —(13929) 18928
Division 0 2100 —(13929) 18928
Floating Point 0 2.1 51.607 150.0

The integer and division formats could not be used because they
would send a negative value once the weight exceeded 32.767.

Byte Order

Takes the IEE 754 single-precision floating point format and swaps the two words
in the 32-bit double word. This format is compatible with RSLogix 5000

processors.

Makes the floating point format compatible with S7 PROFIBUS.
Makes the floating point format compatible with PLC 5.

Message Slots

The integer and division formats provide one-quarter rack (two 16-bit words of input and two 16-bit
words of oufput data) per Message Slot. Each message slot is assigned to a local or remote scale
and scales may be repeated in additional message slofs. Remote scales must reside in an IND780
Ethernet TCP clustered fo the IND780 confaining the A-B RIO interface. Depending upon the starting
quarter there may be up to four Message Slots provided. Each Message Slot’s first input word
provides scale weight data and the input weight data may be selected by the PLC using the
Message Slot’s second output word bit O, bit T and bit 2. Table 1-1 and Table 1-2 provide input
and output words and word usage information.

Table 1-1: PLC Input Words and Word Usage (Integer and Division), BT Disabled

PLC Input Word Usage Start Word Usage Start Word Usage Start Word Usage Start
Words Quarter 1 (Group 0) | Quarter 2 (Group 2) | Quarter 3 (Group 4) | Quarter 4 (Group 6)
0 Message Slot 1 ) ) i
Weight Data
1 Message Slof 1 ) ) i
Scale Status
9 Message Slof 2 Message Slof 1 ) i
Weight Data Weight Data
3 Message Slof 2 Message Slof 1 ) i
Scale Status Scale Status
4 Message Slot 3 Message Slot 2 Message Slof 1 i
Weight Data Weight Data Weight Data
5 Message Slot 3 Message Slot 2 Message Slof 1 i
Scale Status Scale Status Scale Status

METTLER TOLEDO IND780 Terminal PLC Interface Manual
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PLC Input Word Usage Start Word Usage Start Word Usage Start Word Usage Start
Words Quarter 1 (Group 0) | Quarter 2 (Group 2) | Quarter 3 (Group 4) | Quarter 4 (Group 6)
6 Message Slot 4 Message Slof 3 Message Slof 2 Message Slof 1
Weight Data Weight Data Weight Data Weight Data
v Message Slof 4 Message Slot 3 Message Slot 2 Message Slot 1

Scale Status

Scale Status

Scale Status

Scale Status

Table 1-2: PLC Output Words and Word Usage (Integer and Division), BT Disabled

PLC Output | Word Usage Start Word Usage Start Word Usage Start Word Usage Start
Words Quarter 1 (Group 0) | Quarter 2 (Group 2) | Quarter 3 (Group 4) | Quarter 4 (Group 6)
0 Message Slot 1 ) ) i
Weight Data
1 Message Slot 1 ) ) i
Scale Command
2 Message Slof 2 Message Slof 1 ) i
Weight Data Weight Data
3 Message Slof 2 Message Slof 1 ) i
Scale Command Scale Command
A Message Slot 3 Message Slof 2 Message Slof 1 i
Weight Data Weight Data Weight Data
5 Message Slot 3 Message Slot 2 Message Slof 1 i
Scale Command Scale Command Scale Command
6 Message Slof 4 Message Slot 3 Message Slot 2 Message Slot 1
Weight Data Weight Data Weight Data Weight Data
v Message Slot 4 Message Slof 3 Message Slof 2 Message Slof 1

Scale Command

Scale Command

Scale Command

Scale Command

The floating point format provides one-half rack (four 16-bit words of input and up fo four 16-bit
words of oufput data) per Message Slot. See Table 1-5 and Table 1-6 for details.

The number of Message Slofs is set up at Communications > PLC Interface > Data Format (Figure

1-8).
Table 1-3: PLC Input Words and Word Usage (Integer and Division), BT Enabled
PLC Input Word Usage Start Word Usage Start Word Usage Start Word Usage Start
Words Quarter 1 (Group 0) | Quarter 2 (Group 2) | Quarter 3 (Group 4) | Quarter 4 (Group 6)
0 Not Valid Reserved Reserved Reserved
1 Not Valid Reserved Reserved Reserved
. Message Slof 1
2 Not Valid Weight Data ) )
. Message Slot 1
3 Nof Valid Scale Status ) i
06/2021 METTLER TOLEDO IND780 Terminal PLC Interface Manual 1-7
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PLC Input Word Usage Start Word Usage Start Word Usage Start Word Usage Start
Words Quarter 1 (Group 0) | Quarter 2 (Group 2) | Quarter 3 (Group 4) | Quarter 4 (Group 6)
. Message Slof 2 Message Slof 1
4 Nof Valid Weight Data Weight Data i
. Message Slot 2 Message Slof 1 i
5 Nof Valid Scale Status Scale Status
6 Not Valid Message Slot 3 Message Slof 2 Message Slof 1
Weight Data Weight Data Weight Data
. Message Slof 3 Message Slof 2 Message Slof 1
/ Nof Valid Scale Status Scale Status Scale Status
Table 1-4: PLC Output Words and Word Usage (Integer and Division), BT Enabled
PLC Output | Word Usage Start Word Usage Start Word Usage Start Word Usage Start
Words Quarter 1 (Group 0) | Quarter 2 (Group 2) | Quarter 3 (Group 4) | Quarter 4 (Group 6)
0 Not Valid Reserved Reserved Reserved
1 Not Valid Reserved Reserved Reserved
. Message Slot 1
2 Not Valid Weight Data ; ;
. Message Slot 1
3 Nof Valid Scale Command i i
. Message Slof 2 Message Slof 1 i
4 Nof Valid Weight Data Weight Data
. Message Slot 2 Message Slof 1 i
5 Not Valid Scale Command Scale Command
6 Not Valid Message Slof 3 Message Slof 2 Message Slof 1
Weight Data Weight Data Weight Data
7 Not Valid Message Slot 3 Message Slof 2 Message Slof 1
Scale Command Scale Command Scale Command
Table 1-5: PLC Floating Point Input Words
PLC Output . .
Words Bits 0 - 7 Bits 8 - 15
Message Slof 1, Command Response, See
0 Message Slof 1, Reserved Message Slof Table
1 Message Slot 1 Floating Point data Message Slot 1 Floating Point data
2 Message Slof 1 Floating Point data Message Slof 1 Floating Point data
3 Message Slot 1, Scale Status, See Message Message Slotf 1, Scale Status, See Message
Slof Table Slof Table
4 Message Slof 2, Reserved Message Slot 2, Command Response, See
Message Slof Table
5 Message Slof 2 Floating Point data Message Slof 2 Floating Point data

METTLER TOLEDO IND780 Terminal PLC Interface Manual

64057518 | 11

06/2021




1.3.5.

64057518 | 11

PLC Output

Words Bits 0 - 7 Bits 8 - 15
6 Message Slof 2 Floating Point data Message Slof 2 Floating Point data
v Message Slot 2, Scale Status, See Message | Message Slof 2, Scale Status, See Message

Slot Table

Slot Table

06/2021

Table 1-6: PLC Floating Point Output Words

"Worts Usage

0 Reserved

1 Message Slot 1 Command

2 Message Slof 1 Floating Point data
3 Message Slof 1 Floating Point data
4 Message Slot 2 Command

5 Message Slof 2 Floating Point data
6 Message Slof 2 Floating Point data
7 Not Used

Integer and Division

\When one of these formats is selected, the IND780 will have one quarter rack of data: two 16-bit
words for input data and two 16-bit words for output data in each Message Slot. The PLC’s input
data will contain one 16-bit word for the scale’s weight information and one 16-bit word for bit
encoded status information for each Message Slot. The IND780 will send specific weight data to the
PLC input data based on the data it receives from the PLC’s output data. The PLC’s output words
consist of one 16-bit integer value, which may be used to download a tare or farget, and one 16-
bit word for bit encoded command information.

Table 1-7 and Table 1-8 provide detailed information on the integer (inf) and division (div) data
formats. Read data refers to the PLC’s input data and write data refers to the PLC’s output data.

Table 1-7: Discrete Read Integer or Division — IND780 >> PLC

Octal Address WORD 0 IN' WORD 1 IN Bit number
0 X Feed? 0
1 X Fast Feed? 1
2 X Tolerance OK?® 2
3 X Under low folerance* 3
4 X Over high folerance* 4
5 X Comparator 3% 5
6 X Comparator 25 6
7 X Comparator 1° 7
10 X ENTER key® 8
11 X Input 17 9
METTLER TOLEDO IND780 Terminal PLC Interface Manual 1-9
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Octal Address WORD 0 IN' WORD 1 IN Bit number
12 X Input 27 10
13 X Input 37 11
14 X Motion® 12
15 X Nef mode® 13
16 X Update in progress'® 14
17 X2 Dafa OK™ 15

Notes for Table 1-7:

1

11

12

WORD 0 is a 16-bit, signed integer value that may represent the scale’s gross, net, tare, target, rate or displayed
weight. Three bits, sef by the PLC in the output word, designate what data is sent by the terminal in this word.

Bit 0 and Bit 1 are used only in in material fransfer mode.
Bit 2 indicates that folerance is OK in both material transfer mode and over/under mode.

When equal fo 1, Bit 3 and Bit 4 indicate that target is under negative tolerance or over positive tolerance,
respectively.

Bits 5, 6 and 7 provide Comparafors 1, 2 and 3 statuses. If the comparator is active, the respective bit is sef fo 1.

Bit 8 is set fo a “1” when the ENTER key is pressed on the keypad of the ferminal. The bit remains on for 30 seconds
then resefs fo 0.

Bit 9, bit 10, and Bit 11 mirror the state of the first three discrete inputs on the internal 1/0 board slot 5 (0.5.1, 0.5.2
and 0.5.3). If the input is “ON” then the bit is setto a “1”.

Bit 12 is set fo a “1” when the scale is in motion (unstable).
Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).

Bit 14 is set to a “1” when the terminal is in the process of updating its data for the PLC scanner. The PLC should
ignore ALL of the dafa in this case and simply re-scan it.

Bit 15 is set fo a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, in
expanded mode, or in setup mode) and when in x10 mode. Note that when in x10 mode, the data sent remains in
the standard resolufion, and will not match the terminal’s display. The PLC program should continuously monitor this
bit and the PLC processor rack fault bit (see A-B RIO PLC documentation) to determine the validity of the discrete
and/or explicit data transfer. While in the setup mode word O dafa may be present; do not use the dafa under this
condition as the communication connection may stop at any time.

When number is negative, word O Bit 15 is high and is the least significant bit. Otherwise, when the number is
positive, Bit 15 is the most significant bit.

Table 1-8: Discrete Write Integer or Division — PLC >> IND780

Octal Address | WORD 0 OUT' WORD 1 OUT Bit number
0 Select 12
1 Select 22

Select 32

Load Tare®

o

Clear*

Tare?
Printé
Zero’
Abort/Start Target®
Display mode?®

N|ofo|b~|lWN

o

XIX|X|X|[X|X|X<|X<|X|[Xx
O (0| N |~ WO |-
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Octal Address | WORD 0 OUT' WORD 1 OUT Bit number
12 X Display mode® 10
13 X Display mode® 11
14 X Output 11° 12
15 X Output 210 13
16 X Output 310 14
17 X Load Target"! 15

Notes for Table 1-8:

1 WORD 0 is a 16-bit, signed integer value that may represent the scale’s tare or farget value to be downloaded. Bit 3
or Bit 15 is then triggered tfo instruct the terminal to load the value info either the tare or farget register.

2 Abinary value in Bit 0, Bit 1, and Bit 2 select the data that will be sent by the ferminal in Discrete Read WORD 0. O
= gross weight, 1 = net weight, 2 = displayed weight, 3 = tare weight, 4 = target, 5 = rate, 6 and 7 = reserved. Any
value greater than 7 will cause gross weight to be sent.

3 Atransition from “0” to “1” loads the value from WORD O info the tare register of the IND780; the IND780 will use the
loaded value as the tare.

A transition from “0” fo “1” initiates a CLEAR command.
A fransition from “0” to “1” initiates a TARE command.
A fransition from “0” to “1” initiates a PRINT command.
A transition from “0” to “1” initiates a ZERO command.

If Bit 8 is setf fo “0”, all of the scale’s target logic is aborted. Setting Bit 8 to “1” again restarts the ferminal’s farget
logic. Note: The PLC must start the target logic before the PLC can abort the farget logic.

9 Bits 9-11 control Display Mode. A command is written o pdO119. Note that pd0119=0 for normal display mode, 1
= display message 1 (aw0101), 2 = display message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display
message 4 (aw0104), 5 = display message 5 (aw0105), 6 = Start ID1 sequence, 7 = display message that is
writfen info pdO118. Note: Until these bits are used pd0119 will be set af 0. Change of stafe of any of these bits
resets PLC input word, Bit 8, Enfer Key.

10 Bit 12, Bit 13, and Bit 14 can be used to control the state of the first three discrefe outputs on the terminal’s infernal
I/0 board in slof 5. These are addressed as 0.5.1, 0.5.2, and 0.5.3. Sefting the bif fo a “1” state causes the oufput fo
be turned ON. This action will occur regardless of the discrefe output assignment within the IND780.

11 When Bit 15 is changed from “0” fo “1” the value in WORD O is loaded info the farget register in the terminal and
transferred into the farget logic.

1.3.6. Floating Point

1.3.6.1. Operational Overview

0 N o o~

The IND780 uses integer commands from the PLC to select the floating point weight output data.
The IND780 recognizes a command when it sees a new value in the Message Slot command word.
If the command has an associated floating point value (for example: loading a target value), it
must be loaded into the floating point value words before the command is issued. Once the IND780
recognizes a command, it acknowledges the command by setting a new value in the command
acknowledge bits of the scale’s command response word. The IND780 also tells the PLC what
floating point value is being sent (via the floating point input indicator bits of the command
response word). The PLC should wait unfil it receives the command acknowledgment from the
IND780 before sending another command.

The IND780 can report two types of values to the PLC: real-time and static. When the PLC requests
a real-time value, the IND780 acknowledges the command from the PLC once but sends and
updates the value at every interface cycle update. Note that PLC RIO scanner baud rate and the
number of racks in the scanner configuration will have an impact on the PLC input dafa update
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rafe. If the PLC requests a static value, the IND780 acknowledges the command from the PLC once
and updates the value once. The IND780 will continue to send this value until it receives a new
command from the PLC. Gross weight and net weight are examples of real-time data. Tare weight,
target, feed, and tolerance values are examples of static dafa.

The IND780 can send a rofation of up fo nine different real-time values. The PLC sends commands
to the IND780 to add a value to the rotation. Once the rotation is established, the PLC must instruct
the IND780 to begin its rotation automatically, or the PLC may control the pace of rotation by
instructing the IND780 fo advance to the next value. Note that once the rotatfion is established the
rofation will be present on all message slofs. If the IND780 is asked fo automatically alternate its
output data, it will switch fo the next value in ifs rotation at the next Interface cycle update. (The
Interface cycle update has an update rate of up fp 17 Hz or 60 milliseconds.) Nofe that PLC RIO
scanner baud rafe and the number of racks in the scanner configuration will have an impact on the
PLC input data update rate.

The PLC may contfrol the rotafion by sending alternate report next field commands (1 and 2). When
the PLC changes fo the next command the IND780 switches to the next value in the rotation order.
Each message slot can be controlled separately. The IND780 stores the rofation in ifs shared data
so the rotation does not have to be re-initialized after each power cycle. When the PLC does not sef
up an input rotation, the default input rofation consists of gross weight only. See the floafing-point
command examples in Table 1-11 through Table 1-14 for additional information. The method of
handling sfring and floating point data varies between Allen-Bradley PLC generations. The IND780
provides floating point data in the order entered in Data Format setup.

Table 1-9 fo Table 1-12 provide detailed information on the floating-point data format. Read datfa
refers to the PLC’s input data and write data refers to the PLC’s oufput data.

Table 1-9: Discrete Read Floating Point — IND780 >> PLC

Octal WORD 0 Command WORD 1' WORD 2! WORD 3 S T
Address Response FP value FP value Status

0 X X Feed? 0

1 X X Fast Feed?

2 X X Tolerance OK3

° RESERVED X X Un%;f’li%?‘:ve i

4 X X Over Positive Tolerance* 4

5 X X Selecfed scale® 5

6 X X Custom Bit® 6

7 X X Custom Bit® 7

10 FP Input Ind 17 X X ENTER key® 8

11 FP Inputf Ind 27 X X Input 1° 9

12 FP Inputf Ind 37 X X Input 2° 10

13 FP Inputf Ind 47 X X Input 3° 11

14 FP Inputf Ind 57 X X Motion'® 12

156 Data infegrity 1! X X Net mode'? 13

16 Cmnd Ack 113 X X Data integrity 2! 14
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Octal WORD 0 Command WORD 1! WORD 2! WORD 3 Bit number
Address Response FP value FP value Status
17 Cmnd Ack 2'3 X X Data OK' 15

Notes for Table 1-9:

1

o OB W N

The bits in WORD 1 and WORD 2 are a single-precision floating point value that may represent the scale’s gross,
fare, net, farget, fine gross, fine tare, fine net, or filter seffing data. The PLC command in the respective scale’s output
word determines what data will be sent.

Bit 0 and Bit 1 are used only in material fransfer mode.

Bit 2 indicates that tolerance is OK in both material fransfer and over/ under modes.

Bit 3 and Bit 4 are active in both material transfer and over/under modes.

Bit 5 will be set to a “1” when the associated scale is selected on the IND780 console panel.

Bit 6 and Bit 7 are user defined, and corresponds fo user’s Task Expert Application usage. Bit 6 is associated to
Shared Data Variable ASxx0T, instance by scale. Bit 7 is associated with Shared Data Variable ASxx02, instance by
scale.

The Floating Point Input Indication bits (WORD O, Bits 8-12) are used fo defermine what type of data is being sent in
the floating poinf value (WORD 1 and WORD 2). These bits correspond to a decimal value of 0-31 that represents a
particular type of data. See the Floating Point Input Indication Table to defermine what type of data.

Bit 8 is set fo a “1” when the ENTER key is pressed on the ferminal’s keypad. The bit clears fo “0” when the PLC
sends floafing point command 75 fo the IND780 terminal or after 30 seconds of no ENTER key activity.

Bit 9, Bit 10, and Bit 11 mirror the state of the first three discrete inputs of the internal I/O board in slot 5 (0.5.1,
0.5.2 and 0.5.3). If the input is “ON” then the bit is setto a “1”.

10 Bit 12 is set fo a “1” when the scale is in motion (unstable).
11 The Data Integrity bit in WORD O - bit 13 is used in conjunction with the bit in WORD 3 - bit 14 fo insure that the

floating point data is valid. For the datfa to be valid both bits must have the same polarity. These bits will change to
the opposite state every interface update cycle. If they do not have the same value the dafa is invalid and the PLC
should ignore ALL of the data in this case and re-scan it.

12 Bit 13 is set to a “1” when the scale is in net mode (a tare has been faken).
13 Bit 14 and Bit 15 (Command Acknowledge bits) are used by the ferminal fo inform the PLC that it has received a

new, valid command. The terminal rotates sequentially among values 1, 2, 3, 1, 2, 3, 1, 2, ... to acknowledge it
has processed a new command.

14 Bit 15 is set to a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, or in

setup mode) and when in x10 mode. Note that when in x10 mode, the dafa sent is in the higher resolution. The PLC
program should confinuously monitor this bit and the PLC processor rack fault bit (see A-B RIO PLC documentation)
to determine the validity of the discrete and/or explicit data transfer. While in the setup mode the input floating data
will be set fo O; additionally the communication connection may stop af any time.

Table 1-10: Floating Point Input Indication

Dec Data
0 Gross Weight*
Net Weight*
Tare Weight*
Fine Gross Weight*
Fine Nef Weight*
Fine Tare Weight*
Rate
ALxxO01 — SDV, instance by scale **
ALxx02 — SDV, instance by scale **
AJxx01 — SDV, instance by scale **

—_

OO | N~ |w|N
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*

Dec Data

10 AJxx02 — SDV, instance by scale **

11 Low-pass filfer frequency, instance by scale

12 Notch filter frequency, instance by scale

13 Target value, instance by scale

14 Target positive tolerance value, instance by scale
15 Target Fine Feed value, instance by scale

16 Target negative tolerance value, instance by scale
17 Target spill value, instance by scale

18 Primary units, low increment size, instance by scale

19-28 | Not used

29 Last IND780 error code, instance by scale

30 No data response — command successful

31 No datfa response — command failed

fields may only be requested through a report command.

** 3DV means Shared Data Variable.

Table 1-11: Discrete Write Floating Point — PLC >> IND780

These are real-time fields that the PLC may request either through an input rotation or a report command. All other

2
N WORDO | WORD 1 FP load | FP load | WORD 4 FP load | FP load WORD 7 AT
value value
value value
0 X X X X 0
1 X X X X 1
2 X X X X 2
3 X X X X 3
4 X X X X 4
5 X X X X 5
6 X X X X 6
. Command X X Command X X 7
Reserved Word Word Not Used
10 Message X X Message X X 8
Slot 18 Slot 223
11 X X X X 9
12 X X X X 10
13 X X X X 11
14 X X X X 12
15 X X X X 13
16 X X X X 14
17 X X X X 15
Notes for Table 1-11:
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1 The Bits in WORD 2 and WORD 3 (and WORD 5 and WORD 6) are a single-precision floating point value. This
value is used with the command in WORD 1 (or WORD 4) to instruct the terminal to download the floating point
value info the field specified in the command.

2 These words are only used if a second Message Slot is desired.

The command words WORD 1 and WORD 4 (for the second Message Slot) are used to instruct the IND780 what

dafa to send in the discrete read data, to load the floating point data in the write command, and fo control the
IND780 discrete outputs or display. See Table 1-12, the PLC Output Command Table, for a list of the available

commands and their respective decimal or hex value.

Not all commands will require a value in the floating point load value words.

Table 1-12: PLC Output Command Table (Floating Point Only)

Dec | Hex Command SDName Dec | Hex Command SDName
0 00 Report next rgtotion field @ next Interface 76 | 4c |Start ID2 sequence 7 PDO119
cycle update
1 01 |Report next rotation field "2 78 | 4e |Disable LCD display ’
2 02 |Report next rotation field '2 79 4f |Enable LCD display ’
3 03 |Reset rotation 80 | 50 |Set normal display mode ”° PDO119
10 Oa [Report gross weight '3 81 | 51 |Display message 17° PDO119
11 Ob  [Report net weight '3 82 | 52 |Display message 2 /° PDO119
12 Oc |Report fare weight '3 83 | 53 |Display message 3 7° PDO119
13 0d [Report fine gross weight 2 84 | 54 |Display message 4 7° PDO119
14 Oe |Report fine net weight '3 85 | 55 |Display Message 5 7° PDO119
15 Of |Report fine tare weight '3 86 | 56 |StartID1 sequence ’° PDO119
16 10 |Report Rafe 2 87 | 57 |Display SDV PDO118 7° PDO119
17 11 |Report SDV ALxx01 © 88 | 58 |Disable weight display ’
18 12  |Report SDV ALxx02 © 89 | 59 |Enable weight display ’
19 13 |Report low-pass filter frequency® 90 | 5a |Set discrete output 0.5.1 “ON” 7 DIO505
20 14 |Report notch filter frequency 3 91 5b |Set discrete output 0.5.2 “ON” 7 DIO506
21 15  |Report Target value 3'° SPxx058 92 | bc |Set discrete output 0.5.3 “ON” 7 DIO507
22 16 |Report Positive Tolerance *'° SPxx116 93 | 5d |Set discrete output 0.5.4 “ON” 7 DI0508
23 17 |Report Fine Feed 10 SPxx10 100 | 64 |Set discrete output 0.5.1 “OFF” 7 DIO505
24 18 [Report (-) Tolerance value 3'° SPxx12 101 | 65 |Set discrete output 0.5.2 “OFF” 7 DIO506
25 19  [Report spill value 3'° SPxx09 102 | 66 |Set discrete output 0.5.3 “OFF” 7 DIO507
27 1b  |Report AJxx01 356 AJxx01¢ 103 | 67 |Set discrete output 0.5.4 “OFF” 7 DI0O508
28 1c  |Report AJxx02 356 AJxx02° 104 | 68 |Master control relay OFF” 12
29 1d  |Report last error 3 105 | 69 |Master control relay ON’- '2
30 1e |Report primary increment size 3 110 | 6e |Sef target value 41013 SPxx05
40 28 |Add gross weight to rofation ’ 111 | 6f |Settarget fine feed value *'°
41 29 |Add net weight fo rotation 112 | 70 |Set - tolerance value *'°
42 2a  |Add fare weight to rofation 7 113 | 71 |Set target value and apply® '™
43 2b  |Add fine gross weight to rotation 7 114 | 72 |Start target logic 7% '*
44 2¢  |Add fine net weight to rotation ’ 115 | 73 |Abort target logic 710 1°
45 2d  |Add fine tare weight fo rotation ’ 116 | 74 |Target use gross weight 7' SPxx04
46 2e |Add rafe fo rotation ’ 117 | 75 |Target use net weight 7'° SPxx04
47 2f |Add ALxxO1 to rotation %67 ALxx01¢ 118 | 76 |Target use rate ”'° SPxx04
48 30 |Add ALxx02 to rotfation 567 ALxx02° 119 | 77 |Target, absolute weight 1 speed ”/'° SPxx08
60 3¢ |Load numeric fare value * 120 | 78 |Target, absolute weight 2 speed ”'° SPxx08
61 3d  [Pushbutton tare command ’ 121 | 79 |Enable target latching 7'1° SPxx06
62 3e |Clear command ’ 122 | 7a |Disable farget latching 71° SPxx06
63 3f  |Print command ’ 123 | 7b |Reset target latch ’ SPxx07
64 40 |Zero command ’ 124 | 7c |Set target spill valug* 1°
65 41 |[Select scale 17 131 | 83 |Set + tolerance value *'° SPxx11
66 42 |Select scale 2 7 160 | a0 |Apply scale setup ’ QC0149
67 43 |Select next scale ’ 161 | al |Write Calibration to EEProm ’
68 44 |Custom print 17 CPxx017 162 | a2 |Disable Tare on IND780 console ”'
69 45 |Custom print 27 CPxx02’ 163 | a3 |Enable Tare on IND780 console ’
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Dec | Hex Command SDName Dec | Hex Command SDName
70 | 46 |Custom print 37 CPXX037 164 | q4 |Disoble push bufion Tare on IND780
console
71 | 47 |cusfom print 47 CPxx047 165 | As |Enable push butfon Tare on IND780
console
72 | 48 |custom print 57 CPXX05” 166 | a6 |Disoble numeric Tare on IND780
console "
73 49 |Set low-pass filter corner frequency * 167 | a7 Egﬁgﬁeﬂy meric Tare on IND780
74 4a  |Set notch filter frequency * 168 | a8 |Select scale 37
75 4b  |Reset ENTER key ’ 169 a9 Select scale 4”7

Notes for Table 1-12:

1.

© ® N o

13.
14.
15.

A command that requests real-time fields from the terminal. The terminal updates this input dafa fo the PLC at the cycle update rafe
of the PLC inferface.

A command used by the PLC fo select the next field from the input rotation. The PLC must alfernate between these two commands
fo tell the terminal when fo switch fo the next field of the input rotation.

A command requiring the ferminal to report a specific value in the PLC input message. As long as one of these commands is sent
in the Scale Command, the terminal will respond with the requested data and not data from an input rotation. The data reported in
the PLC input message is the data when the command was issued.

A command that requires a floating point value output from the PLC to the terminal. The ferminal reflects back this value in the
floating point data of the input message to the PLC.

A command used between the PLC and a Task Expert application. This dafa has a four-byte length and is defined by the
application.

Instance is by scale.
PLC input Message Slot floating point value will be O as long as command is present.
IND780 discrete output will be turned on or off regardless of assignment within the IND780.

A command is written to pd0119. Nofe that pdO119==0 for normal display, 1 = display message 1 (aw0101), 2 = display
message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display message 4 (aw0104), 5 = display message 5
(aw0105), 6 = Start ID1 sequence, 7 = display message that is written info pd0118, 8 = Start ID2 sequence. Note: Untfil these
commands are used pd0119 will be set af 0.

Target, Fine Feed, Tolerances, Restart, Abort and other Target variables are relative to each scale. Note: Restart of an active Target
will cause the associated outputs to cycle off then back on.

Does not disable the PLC tare functions.

Setting the master control relay OFF turns off all outpufs and stops farget logic. The target logic must be re-started after the master
control relay is furned ON.

Target logic must be restarted to apply the new target value.
New target value is applied when command is sent.

Target control can be paused and resumed using the Abort and Start commands. Note that any changes made fo the targef values
since the original START command was given will be loaded before target control is resumed.
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Floating Point Dafta Format and Compatibility

In Floating Point Data Format, the PLC and terminal exchange weight, target, and tare data in
single-precision floating-point format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 754-1985, specifies the format for single-precision floating point numbers. It is
a 32-bit number that has a 1-bit sign, an 8-bit signed exponent, and a 23-bit mantissa. The 8-bit
signed exponent provides scaling of weight data. The 23-bit mantissa allows representation of 8
million unique counts.

Although the single-precision floating point number provides greafer numerical precision and
flexibility than integer weight representations, it has limitations. The weight represenfation may not
be exact, particularly for the extended-resolution weight fields for high-precision bases.

Some Allen-Bradley PLCs require special integrity checking to communicate floating point numbers
across the Remote 1/0 link. The Allen-Bradley PLC-5 and KTX Scanner Card programs must check
two data infegrity bifs fo verify the integrity of the floating point dafa it reads from the terminal. Allen-
Bradley SLC programs always read valid floating-point data from the terminal and do not have fo
make special checks fo guarantee the validity of the floating-point data. The Allen-Bradley PLC-3
and PLC-5/250 cannot support terminals in floating point mode as they cannot guarantee the
integrity of the floating-point datfa.

There are two data infegrity bits that the terminal uses to maintain data integrity when
communicating with the Allen-Bradley PLC-5 Remote I/0 Scanner or KTX Scanner Card. One bit is
in the beginning word of the data; the second is in the ending byte of the data for a scale slot. The
PLC program must verify that both data integrity bifs have the same polarity for the data in the scale
slot fo be valid. There is a possibility that the PLC program will see several consecutive invalid
reads when the terminal is freely sending weigh updates to the PLC-5. When the program detects
this condifion, it should send a new command to the terminal.

The Allen-Bradley SLC PLC programs do not have to make special checks to guarantee the validity
of the floafing-point dafa.

The method of handling string and floating point data varies between Allen-Bradley PLC
generations. The IND780 provides floating point data in the word order set up by the user.
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1.3.6.3.

Floating Point Command Examples

Table 1-13 fo Table 1-16 provide floating point command examples.

Table 1-13: Data Requirement: Only Net Weight Sent (Continuously) for Scale 1

. Command . .
Scale Command Scale Floating Floating Point
Step # : Response From
(From PLC) Point Value Terminal Value
1
(PLC sends command to ].] T(dec) Ioodzd ired
IND780 terminal fo report nio Corgrg"” none require
net weight) wor
2 -
(IND780 terminal sees new Command ack. =1 Net weight in
command) F.P.ind. =T (net) floating point

As long as the PLC leaves the 11 (dec) in the command word, the IND780 ferminal will update the net value every

interface update cycle.

Table 1-14: Data Requirement: Load Target Value = 21.75 for Scale 1

Step #

Scale command
(from PLC)

Scale Floating
Point Value

Command
response from
terminal

Floating Point
Value

1
(PLC loads floating point
value first)

floating point value
=21.75

2
(PLC sends command to sef
target 1 cutoff value)

110 (dec) loaded
info command
word O

floating point value
=21.75

3
(IND780 terminal sees new
command , loads the value
into the target and ends a
return message to indicafe
the new tfarget value)

Command ack. = 1
F.P.ind=13

Floating point value
=21.75

4
(PLC instructs IND780
terminal fo start “using” new
target value)

114 (dec) loaded
info command
word O

5
(IND780 terminal sees new
command)

Command ack. = 2
F.P.ind = 30

(null value)

The PLC should always wait to receive a command acknowledgment before sending the next command to the IND780
terminal. Affer the PLC finishes loading its target value, it can resume monitoring the weight information required by

sending a command fo report some type of weight or set up a rotation of reported data.
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Table 1-15: Data Requirement: Rotation of Gross Weight and Rate Updated on Interface Update Cycle

Scale Command Scale Floating R
Step # ; Response from | Floating Point Value
(from PLC) Point Value o
1 :
(PLC clears out any previous < (EED) [z iy
X ) command word O
rotation with reset)
2 Command ack.= 1
(IND780 terminal sees new P ind = 3'0_ 0.0
command) ST
3 40 (dec) loaded
(PLC adds gross weight to info command (null value)
rotation) word O
4 Command ack. = 2
(IND780 terminal sees new EP ind = 3'0_ 0.0
command) o -
5 46 (dec) loaded
(PLC adds rate to the into command
rotation) word O
6 Command ack. = 3
(IND780 terminal sees new FP ind = 3'0_ 0.0
command) o -

At this point, the rofation has been sef up. Now the PLC needs to command the IND780 terminal fo begin the rofation.

7
(PLC sends the command to
begin the rofation af next
interface update)

0 (dec) loaded info
command word O

8
(IND780 terminal sends
gross weight at Inferface
cycle update ~ 60 msec)

Command ack. =0
F.P.ind=0

Floafing point value
= gross wt.

9
(PLC leaves O in its
command word and the
IND780 terminal sends the
rate value at next inferface
update)

0 (dec) loaded into
command word O

Command ack. =0
F.P.ind=6

Floating point value
= rate

10
(PLC leaves QO in its
command word and IND780
terminal sends the gross
value next inferface update)

0 (dec) loaded info
command word O

Command ack. =0
F.P.ind=0

Floating point value
= gross wt.

11
(PLC leaves 0 in command
word and IND780 ferminal
sends the rafe value af next
interface update)

0 (dec) loaded info
command word O

Command ack. =0
F.P.ind=6

Floating point value
= rate

This rofation continues until the PLC sends a different command. At approximately every 60 msec the IND780 terminal
updates ifs dafa with the next field in its rotation. The PLC must check the floating point indication bits to determine
which data is in the floating point value.
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Table 1-16: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command

Step #

Scale command

Scale Floating

Command response

Floating Point

(from PLC) Point Value from terminal Value
1 :
(PLC clears out any previous & () et iy
X ) command word O
rotation with reset)
2 Command ack.= 1
(IND780 terminal sees new ) . 0.0
F.P.ind =30
command) T
3 41 (dec) loaded
(PLC adds net weight to info command (null value)
rotation) word O
4 Command ack. = 2
(IND780 terminal sees new EP ind = 3'0_ 0.0
command) ST
5 46 (dec) loaded
(PLC adds rate to the into command
rotation) word O
6 Command ack. = 3
(IND780 terminal sees new EP ind = 3'0_ 0.0
command) o -

At this point, the rotation has been set up. Now the PLC needs to send commands fo the IND780 fe
rotation and advance to the next value when required.

rminal to begin the

7
(PLC sends the command fo
report the first field in the
rotation.)

1 (dec) loaded into
command word O

8
(IND780 terminal

acknowledges the command

and sends nef weight at
every Interface cycle update

until the PLC gives the
command fo report the next

rotation field.)

Command ack. = 1
F.P.ind=1

Floating point value
= net wt.

9
(PLC sends the command to
report the next field.) Nofe: if
the PLC leaves the 1 (dec)
in the command, the
IND780 terminal does NOT
see this as another
command fo report the next
rotation field.

2 (dec) loaded into
command word O

10
(IND780 terminal
acknowledges the command
and sends rate at every

Interface cycle update until
the PLC gives the command

to report the next rotation

field.)

RESERVED for
Future Use

Command ack. = 2
F.P.ind=6

Floating point value
= rate
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1.3.64.

1.3.7.

64057518 | 11

Step #

Scale command
(from PLC)

Scale Floating
Point Value

Command response
from terminal

Floating Point
Value

11
(PLC sends the command to
report the next field in the
rotation.)

1 (dec) loaded info
command word O

12
(IND780 terminal

acknowledges the command

and sends net weight at
every Interface cycle update

until the PLC gives the
command to report the next

rotation field.)

Command ack. = 1
FP.ind=1

Floating point value
= net wt.

13
(PLC sends the command to
report the next field.)

2 (dec) loaded into
command word O

14
(IND780 terminal
acknowledges the command
and sends rate af every

Interface cycle update until
the PLC gives the command

to reportf the next rotation

field.)

RESERVED for
Future Use

Command ack. = 2
F.P.ind=6

Floating point value
= rate

At approximately every 60 msec the IND780 terminal updafes its data with new data, but it does not advance to the next
field in the rofation until the PLC sends it the command fo report the next field. The PLC should check the floating point
indication bits to determine which data is in the floating point value

Shared Data Mode

The Shared Data mode PLC communications is nof available in Allen-Bradley PLC’s. Block Transfer
communications is used instead.

Block Transfer

Block Transfer mode is much less efficient than the discrete data modes, which are optimized for
real fime communications of weight and sfatus data. Block Transfer mode accesses the IND780
“Shared Data” directory structure each fime a data item is accessed. By contrast, the discrete mode
communications has a direct interface to a limited number of real time terminal data fields.

e Do not use Block Transfer mode for real-time communications.

o When Block Transfer is enabled in integer and divisions, the first quarter (WordO, Word1) is

reserved.
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1.3.7.1. Floating Point and String Data Field Codes for BTW/BTR

Table 1-15 and Table 1-16 describe some of the floating point and string data fields that the
IND780 terminal can access. String data fields are ASCII character strings that idenfify an IND780
Shared Data Variable. Each table contains the following information:

Field Code The ASCII field that must be loaded info the Block Transfer write buffer. It identifies the data
that is writfen fo the terminal or returned by the ferminal in a Block Transfer read.

The field code must be expanded to eight ASCII bytes by filling with two leading spaces. The
field code structure is CCIIAA; where CC is the Shared Data Class consisting of two ASCII
alpha characters; where Il is the Shared Data Class Instance consisting of two ASCIl numeric
characters; where AA is the Shared Data Class Instance Atfribute consisting of two ASCII
numeric characters. The Shared Data Class Instance is typically associafed fo scale number;
‘01" =scale 1, ‘02" = scale 2, etc. There are only a few Shared Data Classes that have more
than scale number Instance.

Block Transfer Shared Data Variables are either an ASCII string or a number. Numbers are
written and read as a 32-bit floating point value. If the Shared Data Variable is not a string
then it is a number.

Description A description of the field.

Read/Write Indicates whether the PLC can read and/or write to the field.

Length The number of bytes (length) of the field. All floating point values are 4 bytes (2 words) long.
Strings are the length specified.

Table 1-17: Floating Point Data Fields

Field Code Description Read/Write Length
Wixx10 Gross Weight R 4
Wixx11 Net Weight R 4
Wixx12 Auxiliary Gross Weight R 4
Wixx13 Auxiliary Net Weight R 4
Wsxx02 Tare Weight R 4
Wsxx04 Auxiliary Tare Weight R 4
Spxx05 Target Coincidence Value R/W 4
Wxxx31 Scale Motion (O or 1) R 4
Wxxx32 Center of Zero (O or 1) R 4
Wxxx33 Over Capacity (O or 1) R 4
Wxxx34 Under Zero (O or 1) R 4
Wxxx35 Net Mode (O or 1) R 4
Wsxx01 Current Scale Mode R 4
Wsxx02 Tare Weight R 4
Wsxx04 Auxiliary Tare Weight R 4
Wsxx05 Current Units R 4
Wsxx06 Tare Source R 4
Csxx04 Auxiliary Weight Units R/W 4
Spxx04 Target Data Stream Type R/W 4
Xpxx01 Transaction Counfer RAW 4
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Table 1-18: String Data Fields

Field Code Description Read/Write | Length
wixx01 Gross Weight R 13
wixx02 Net Weight R 13
wixx03 Weight Units R 4
wixx04 Auxiliary Gross Weight R 13
wixx05 Auxiliary Net Weight R 13
wixx06 Auxiliary Weight Units R 7
csxx12 Custom Units Name R/W 13
csxx03 Scale ID R/W 21
spxx01 (Target) Descriptor Name RAW 21
xdxx03 Current Date R 12
xdxx04 Time of Day R 12
csxx03 Software Part Number R 15
ptxx01 Print Template 1 R/W 40
pixx11 Print Literal 1 R/W 40

B Refer fo the IND780 Shared Data Reference provided on the IND780 documentation CD, part

1.3.7.2.

number 64057241.

Block Transfer Data

Block transfer allows the IND780 terminal and PLC fo exchange many types of data in blocks of up
to 80 bytes.

Block transfer works concurrently with discrete data. Discrete mode communicates continuously in
the background and a block transfer occurs only when the PLC program executes a block fransfer
read or write instruction. Datfa transfer is controlled by the PLC.

1.3.8.

Block Transfer Formats

Table 1-19 and Table 1-20 provide block transfer format information for block transfer write to the
terminal and block transfer read from the ferminal.

Table 1-19: Block Transfer Write (Words 0-62) to Terminal

Base # 0 1 2 3 4 5 6 7 8 9
N#:0 | Display 16 Byte Display String: sent from PLC to terminal shared data 8 Byte>>
Mode* if preceding word is non-zero value and discrete display bits are sef to 7 ASCII
N#:10 | <<Floafing Point Write Field Floating Point Wrife | 8 Byte ASCII String Write Field Code: shows | 40
BIEIES EELE T (DALY Value where the next value will be loaded Byte>>
will be loaded v
N#20 | __40Byte String Data. Note: if sfring is shorter than 40 bytes it must be left jusfified and null-ferminated >>
N#:30 << 40 Byte String Data. Note: if string is shorfer than 40 bytes it must be left-justified 8 Byte>>
(and null-terminated)>> ASCII
N#:40 | <<Floating Point Read Field 8 Byte (ASCII) String Read Field Code: requests Reserved
Code: requests FP value for BTR sfring value for BTR
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Base # 0 1 2 3 4 5 6 7 8 9
N#:50 Reserved
N#:60 Reserved
Table 1-20: Block Transfer Read (Words 0-62) from Terminal
Base # 0 1 2 3 4 5 6 7 8 9
N#:0 8 Byte (ASCII) Floating Point Read Field Floating Point Read | 8 Byte (ASCII) String Read Field Code:
Code: name of value sent in next field Value name of siring sent in next field
ALY 40 Byfe Data String>>
N#20 | __40 Byte String Data. Nofe: if string is shorter than 40 byfes it must be lefi-justified (and null-terminated)>>
sl Reserved
N#:40 Reserved
N#:50 Reserved
N#:60 Reserved

1.3.9.

1.4.

1.4.1.

* Display Mode: The integer value of this word defermines how the IND780 display operates: O = reset display to normal

mode, 1 = display until overwritten by PLC or ENTER is pressed, 2 = display for 30 seconds, 3 = display for 60 seconds,
any value > 3 = reserved.

All Field Codes are six right-justified bytes expanded to eight with two leading spaces.
Example SD = wi0O101 . Hex value of field code = 2020 7774 3031 3031

Controlling the Discrete 1/0 Using a PLC Interface

The IND780 ferminal provides the ability to directly control its discrete outputs and read its discrete
inputs via the (digital) PLC interface options. System integrators should be aware that the ferminal’s
discrete 1/0 updates are synchronized with the terminal’s interface update rate and not with the PLC
I/0 scan rate. This may cause a noticeable delay in reading inpufs or updating oufpufs as observed
from the PLC fo real world signals. Consulf the IND780 Terminal Technical Manual for discrete 1/0
wiring.

Hardware Setup

Wiring

The IND780 terminal’s A-B RIO option card uses a three-position removable terminal strip to
connect to the A-B RIO network interface (Figure 1-4). Cable distance, type, and termination are

specified by Allen-Bradley (See Allen-Bradley documentation for reference on cable design
guidelines for the various PLCs). Mettler-Toledo recommends Belden 9463 cable.

The connector comes with the RIO option kit
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Pin numbers,
12| 3 | «— AB-RIO option
board socket

Notes:

1. Connection with twin axial cable (blue
hose) shown.

2. Refer to AB-RIO documentation for
fermination resistor and other
considerations.

3. Wire sizes: 14 AWG (2.088mm?) max.

22 AWG (0.322mm?) min.

b 0N o
=
mO

Figure 1-4: Three-Position Terminal Strip Wiring

1.5.  Software Setup

The IND780 ferminal autfomatically detects the presence of an A-B RIO Kit option board if one is
installed. When an A-B Rio PLC module is detected, the IND780 enables the Allen-Bradley
parameters in sefup at Communication > PLC Inferface > A-B RIO. Figure 1-5 shows the A-B RIO
program block and Figure 1-6 the PLC data format setup block. Default settings are indicated with
an asterisk.

Communication

PLC Interface
A-BRIO

-»{Node Address |-»{ Decimal*, Ocfarl|

+—»{ Start Quarter |-»{ 1%, 2, 3, 4]

| Last Rack |-—»{ Disabled*, Enabled |

+——»{ Dafa Rate |-+{57.6 Kb*, 115.2 Kb, 230.4 Kb |
»{ Block Transfer |—»{ Enabled*, Disabled |

Figure 1-5: Allen-Bradley RIO Program Block
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1.5.1.

1.6.1.1.

Data Format

—— | Format ]—»{ Infeger*, Divisions, Floating Point, Template, Application \

_ [ Byte Order |—»{ Word Swap*, Byfe Swap, Hisforic |

77777777777 »_Configure

—————————— -» Time Inferval I—»{ 50* |mS
-ormat = Templa

|—»{IND780 >> PLC*, PLC >> IND780 |

,,,,,,,, /& Table Search

1T Formof = Templafe

[T Formal = TempiaTe]
Output Bytes from PLC —»{ [Calculafed]
—b{ Input Bytes fo PLG |—»{ [Calculated] |
————————— &ATable Search
=, Back
7 Edif

PLC Message Slots View

PLC Message Slof Edit

|77 New |»PLC Message Slot New

+——»{ Message Slof |—»{ [# of

slof] |

——»{ Scale —»{ 1, 2,

3,4, Sum]

+————{Terminal |—»{ Local, 1,2,...20
[ >[Ex] ESC |

ESC
i O

+——»{ Message Slof |—»{ [# of slof] |
————»{Scale —»{1, 2, 3, 4, Sum |
»{ Terminal —{ Local, 1,2,...20
|7 Erase ESC
& OK |
‘Warning!
IC Clear » Clear All PLC Message Slots.
Continue?
ESC 2% OK
PLC Template View
7/ Edit | » IND780 >> PLC of PLC >> IND780Template Edit

Slof |—{ [# of slot]
SDName |—»| Alpha keys]

--»{Length (Bytes)—»|

Eniry field for cerfain SDNames

Data Type Int, Byte String, Float, Array

—»{ Terminal —»{ Local,

1,2,.20]

!

% OK

|7 New l—b IND780 >> PLC or PLC >> IND780 Template New

|7 Frass |

Slot —{ [# of slof]
SDName —» Alpha keys|

—+|Length (B%es)—»
eld for ce in SONames

Data Type Int, Byte String, Float, Array

[Esc) ESC
L % OK |
Warning!

Clear All IND780 >> PLC or
PLC >> IND780 Templates
Continue?

—»{ Terminal —{ Local, 1,2,...20

Figure 1-6: PLC Data Format Setup Block

A-B RIO and Data Format Setup Blocks

The Scale Setup block lets you specify how the RIO inferface is used. Several options are available
to correspond with your system setup.

A-B RIO setup

To configure the block:

1. From Setup select Communication > PLC > A-B RIO (Figure 1-7):

METTLER TOLEDO IND780 Terminal PLC Interface Manual
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1.5.1.2. Data Format setup

P=172.18.54.223 26/3ep/2008 1724
A-B RIO

Mode Address IDecimaI EI 1

Start Cluarter

Last Rack IDisaI:uIed vl
Data Rate IEF.E kh :l
Block Transfer IDisaI:uIed :l

N

Figure 1-7: A-B Rio Setup Screen

Select the Node Address (0-59 Dec or 0-73 Octal)
Select Start Quarter (1-4)

Select Last Rack (Enabled, Disabled).

Select Data Rate (57.6K, 115.2K, 230.4K).

Select Block Transfer (Enabled, Disabled).

1. In setup, select Communication > PLC Interface > Data Format. Figure 1-8 shows the screen
with Template selected as the format, revealing the Time Interval, Configure, and directional
displays. When Application format is selected, only the Format box appears on this screen.

IP=152.155.0.1 07 /Mar2005 11:07
PLC Data Format

Byte Order iWnrd Swap E
Time Interval m3
Configure IINDFEEI == PLC =]

PLC == IMNDFE0 4 bytes
IMD7E0 == PLC 112 bytes

N Se:

Figure 1-8: PLC Data Format Screen

2. Select the Format (Integer, Divisions, Floating Point, Template or Application): [defaulf Integer]
Changing the Format will delete any existing Message Slots.

Integer

Divisions

Floating

64057518 | 11 1 06/2021

Reports scale weight as a signed 16 bit integer (+ 32767).

Reports scale weight in display divisions (+ 32767). The PLC multiplies the reported
divisions by the increment size fo calculate the weight in display unifs.

Displays weight in floating point data format
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Point

Template

Application

Allows the end-user fo cusfomize PLC communications input and output dafa by
allowing them to set up input and output templates with shared dafa variables. This
format is fixed and cannot be changed “on the fly” by the PLC program. The template
edifor also calculates the input and output sizes upon exit of the edifor. In order to
populate the data fields, consult the Shared Data Reference Manual (document
number 64059110) provided on the CD-ROM supplied with your terminal.

Allows a TaskExpert program tfo interact with the PLC input and output data. The
TaskExpert program is responsible for sefting up all input and output data from the
IND780 and fo control the data length of the inpuf and oufput assemblies. For
application commands used in TaskExpert, refer to the TaskExpert Reference Manual
(document number 64060431).

3. Select Byte Order (see Table 1-21): [default Word Swap]

Table 1-21: PLC Data Byte-Ordering

Byte Swap Word Swap Historic
Integer 12 21 21
Float 1234 4321 2143
String ABCD ABCD N/A

Takes the IEE 754 single-precision floating poinf format and swaps the two words in
the 32-bit double word. This format is compatible with RSLogix 5000 processors.

Makes the floating point format compatible with S7 PROFIBUS.
Makes the floating point dafa format compatible with PLC 5

Set the Time Interval in milliseconds. (Only when the Format is Template)

The bottom of this screen (Figure 1-8) displays the number of byfes that will be sent by the
IND780 and the number of bytes expected from the PLC.

Word Swap
Byte Swap
Historic

4,

6.

Use the Configure drop-down list to select the direction of data flow — IND780 >> PLC or PLC

>> IND780. (Only when the Format is Template)
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7. Depending on which format is selected, press the VIEW TABLE softkey @ to sef up the

64057518 | 11 1 06/2021

number of Message Slots (1, 2, 3, or 4. In Block Transfer mode, maximum number is 3.)
[default is O], or to configure the Template for communications between the IND780 and the
PLC. Figure 1-9 shows the Message Slots View, which is viewed whenever the Format is not
Template.

IP=172.15.54.111 06/Dec/2007 16:25
PLC Message Slots View

Terminal

Local

Figure 1-9: PLC Message Slots View Screen

Figure 1-10 shows the Template View, accessed when Format is sef to Template. Each
message slot will be a Shared Data Variable, entered by the user. These entered message
slots are associated only to the Shared Datfa Variable enfered and not to a scale.

IP=192 168.0.1 07 /Mar/2006 11:08
PLC == IND780 Template View

Slot |SDName |T|_|rpe |Length
Int 2
Int 2

Figure 1-10: PLC Template View

Press the EXIT softkey \ to exit the view screen.

Press the EDIT softkey / to edit an existing slot.
Press the NEW softkey D to enter a new slof.

Press the DELETE softkey é? to delefe an existing slot.
Press the CLEAR softkey C to delete all existing slots.
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Figure 1-11 shows the screen that opens when NEW is selected from the Message Slofs
View screen (Figure 1-9).

IP=192 163.0.1 07 Marf2008 11:35
PLC Message Slot New
Meszage Slot 1

| scae  [HEENES
Terminal Ian:aI :l

B %

Figure 1-11: New Message Slot Screen

Scale Enter the scale number to be associated with the new Message Slof.
Terminal Default is Local; remote terminals 1 through 20 may be selected if remote PLC inferface
sharing is used.

Figure 1-12 shows a series of Template New screens, as accessed from the Template View
screen (Figure 1-10).

P=172.18.54.111 20/Dec/2007 16:24 P=172.1854.111 20/Dec/2007 16:24
PLC == IND780 Template New PLC == IND780 Template New
Slot 1 Slot 1
SDMame I:I SDName
Length {Bytes) Length (Bytes) 2
Data Type Data Type Int
N N
P=172.18.54.111 20/Dec/2007 16:19  |P=172.18.54.111 20/Dec/2007 16:22
IND780 >=> PLC Template New IND780 == PLC Template New
Slot 1 Slot 1
SDName SDName
Length (Bytes) Length (Bytes) 4
Data Type Data Type Float
Terminal m m
N N

Figure 1-12: New Template Screens, PLC to IND780 and IND780 to PLC

Slot Auftomatically assigned.
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1.6.

1.6.1.

64057518 | 11

SDName

Length
(Bytes) and
Data Type

Terminal

An alphabetic entry field used to define the Shared Data variable associated with the
slof.

Aufomatically displayed once the SDName has been entered. The maximum length of
a Shared Data variable cannot exceed 16 bytes when Block Transfer is disabled, or
14 bytes when Block transfer is enabled.

Default is Local; remote terminals 1 through 20 may be selected if remote PLC
interface sharing is used.

B Refer to the Table 1-7 (Discrefe Read) and Table 1-8 (Discrete Write) in this manual for
additional information on mapping of discrete read datfa to the PLC.

Troubleshooting

If the IND780 does not communicate with PLC do the following:

e Check wiring and network termination.

o Confirm that the IND780 seftings for data type and rack assignment match those in the PLC.

¢ Replace the RIO interface kit if the problem persists.

e |f the communication kit was changed from another type, like PROFIBUS, ConfrolNet or EtherNet
I/P, a master reset of the IND780 must be performed.

Status LEDs
The RIO card has

an LED indicator to indicate communication status of the card. Figure 1-13

indicates the location of the LED, and Table 1-22 explains its indications.

066RYL  *ELA0!
LU

Figure 1-13: A-B RIO Card Status LED

Table 1-22: A-B RIO Status LED Indications

LED Indications

No LED Bad card or no power. Check cable wiring or PLC power.
Solid Green Online and communicating
Blinking LED Power to network buf node not communicating to PLC. Check for rack size or data size

mismatch.

06/2021
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1.7. Allen-Bradley RIO Option Kit

There are no associated spare parts with the RIO option kit. The kit CIMF part number is

71209098. Table 1-23 shows what comes in the kit.

Table 1-23: A-B RIO Option Kit

Description Qty.
Installation Instructions 1
PCB Package 1
Cylindrical ferrites 3
M3 x 8 screws 3

1.8. Programming Examples

The following five Figures show sample screen images from ladder logic programming examples
for RSLogix 5000 software (version 13). These examples only demonstrafe scanner and adapter
configuration, plus conversion of dafa to real numbers. The floating point example includes Block

Transfer functions.

E Note: The Utilities folder of the documentation CD (part number 6405724 1) confains complete
versions of the examples. These screen images are provided for illustrative purposes only.
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RSLogix 5000 - IND7BO_RIO_4_Slot_Di Constant_Action]
|E’ File Edit Wew Search Logic Communications Toaols Window Help

B2@ S| &m0 oo [Fres o] &lk®[F MR 8

Offline J. 7 RUN — A P [TCPIMITLTTT 111 161\Backplaneh e
No Forces | 8 ”:DK
NeEdis & BT A e e e [ e | ] 1|

B | 4] |\Faverites {BT £ Tmerfcourter & Inpuliouput & Compare

= =5 Controller IND780_RIO_4_Slot_| A 3

[ Contraller Fault Handler Dest Scale_Data_2nd_Gir Ran:; ~
[ Power-Up Handler
-5 Tasks

= L3 MainTask
= CE, MainPragram
Program Tags Thiz Rung copies the raw recieved Integer data to & tag then converts it to & Real (Floating Point) number.
E MainRoutine The DY (Divide) function is scale terminal calibration dependant. Source B =the number of scale increments per whole scale units.
BT Read Numeric This example calibration increment size is 0.05
B BT_Read_String N g OF:
% :?m:i:-;“r:‘:”c Source INDTS0: Data4]
- — 9 Dest Received_3rd_Gir
B Cear_bata Length 1
@ Constant_action

[ Unscheduled Programs

== Matian Groups Divide o
(27 Ungrouped fixes Source & Received_3rd_ttr
[ Trends 0 ¢
& €5 Data Types Source B 20
[ User-Defined
0 C@L Strings Dest Scale_Data_3rd_Gir_Rack
00
# ER Predefined
+ [, Module-Defined
=-£5] Tj0 Configuration
=~ ) [3]1796-DHRIOB RIO_Scar
£ <0020 1 RIC-A0AF This Rung copies the raw recieved Integer data 1o = tag then converts it to a Resl (Floating Point) numier
£ > The DY (Divide) function is scale terminal calibration dependant. Source B =the number of scale increments per whole scale units.
This example calibration increment size is 0,002
Type Ladder Diagram ap.
Description 5 Capy File
Source INDTE0: Data6]
Dest Received dth_Grir ~
< > } Constant_Action / o ] v
Ready Rung 0 of 4 APP

Figure 1-14: IND780 Divisions, 4 Message Slots

RSLogix 5000 - IND78O0_RI! [MainProgram - Constant

|E’ File Edit View Search Logic Communications Tools ‘Wwindow Help

=i
a=E & %% Engineer_Bit -] K|S | IE ||
Offline A, 7 RUN [ Pah [TOP-14111111.117 161\Backplans\0 ﬁ
Na Forces 3 P Ok
BAT
NoEdis = A H e e | A | |
0| 4| |\Favorites {Bt £ TmerCourter & ImputiCutput & Compare
IT
= [ Controller IND780_RIO 4_Slot_Integer] | | | |
Contraller Tags [
[ Controller Fault Handler hiz Rung copies the raw recieved Integer data to atagthen converts i to a Real (Flosting Point) number. -
3 P \p Handl he MUL (Multiple) function is not needed when calibration is in whole units
o k:WEr- p Handler -
= o Copy Fils
=1 8 MainTask Source IND780_1| Datal0]
= MainProgram Dest  Received_1st_Gtr
Program Tags Length 1
Eb MainRoutine
BT_Read_Numeric ML
B &T_Read_String Multiphy
E‘ BT_Write_Mumeric Source & Received_1st_Gir
@ BT _Mrite_String 0«
@ Clear_Data Source B 0.1
B Constant_action
= Dest Scale_Data_1st_Gtr_Rack
{7 Unscheduled Frograms T TR T el
=-£5] Motian Groups .
[ Ungrouped Axes
[ Trends
=5 Data Types
Eﬂ User-Defined This Rung capies the raw recieved Integer data to atagthen converts i 1o a Real (Flosting Point) number.
i % Strings The MUL (Muttiple) function i not needed when calibration is in whole units
- OP-
Predefined
i % Moduis-Defned ! somuile
oedeDe el Source INDT0_1:|Data[2]
=51 140 Configuration Dest  Received_Znd_Gir
= [3) 1756-DHRIOYE RIO_Scar Length 1
fl A <0020 1> RI0-ADAP
< b
L —
Type Ladder Diagram Nlutipoly
Desctiption Source 4, Received_2nd_Gir
0g
Source B 01
¢ > e
Y Constant_Action / o | 3
Ready

Rung O of APP

Figure 1-15: IND780 Integer, 4 Message Slots
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RSLogix 5000 - IND780_RIO_2 Slot_Float [1756 [MainProgram - Constant_Action]

|E> File Edit WYiew Search Logic Communications Tools Window Help = o
|_|_UJMEIEJ'_’I:IE"9‘"WB“ =] flnle = FE |q
Offline 0, 7 RUN = | Path [TCF1WT1111111.161 B ackplaneAD | &
No Farces F ok |
IED o A Al ]it] A [ || o] L]
|' l“ 4| » | \Favorites ,{VEIJZ Timericourter & NPUOURLE 4 Compare
'—\ 5] Controller IND?80_RI0_Z_Slot, A
L . Controller Tags . T
-3 contraller Faulk Handler 4 &

-3 Power-Up Handler
B SI Tasks

] Program Tags
B MainRoutine 4

@ MainTask This Rung iz to copy the ravwy slat 1 recieved data to ancther tag for formating the data into a readable format.
Cau MainProgram Mote that SWWPB function reverses the word order, that is because the 4B RIC endian data recieved is meart for a PLC 5
E: -

BT_Read_Numeric
BT_Read_String
BT_Write_Mumeric
BT_Write_String
Clear_Data
Canstant_Action
[:I Unscheduled Programs
=] SI Mation Groups
© L2 Ungrouped Axes
[T Trends
=)- (23] Data Types

- [ User-Defined
% Strings
Cig Predefined
[ Module-Defined
=4 10 Configuration

= f [3]1756-DHRIOE RIO Scar

Synchronous Copy File
Source IND7E0: Datal1] B
Dest Wisight_Data_lnput_Slot_1 —
Length 2
MPE-
Swvap Byte
Source Weight_Data_Input_Slot_1
00
Crcler Made WORD
Dest Slot_1_Weight_Data
[

This Rung i to copy the rew slat 2 recieved data to another tag for formating the data into & resdable format
Mote that SWPB function reverses the word order, that is because the 2B RIO endlian data recieved is meant for & PLC 3.

P

fl & <0020 1> RIO-ADAF Y 5
| 3

& L

Type Lacicler Diagram

Description

£ il b =
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Figure 1-16: IND780 Floating Point, Historic Format
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2 Analog Output

The Analog Output option kit provides two channels of an isolated 4-20 mA analog signal output
for displayed weight, gross weight, rafe or application variables (selected in setup). The analog
option uses a 16-bit D/A converter for a very precise oufput. The output signals will be at the lower
limit (4 mA) when the value represented is at zero. When the value reaches its maximum limit, the
output signal will increase to the higher limit (20 mA). Any value befween zero and the maximum
limit will be represented as a percentage of the output proportional to the percentage of the value.

The setup block at Communication > PLC Inferface > Analog Oufput permits the selection of the data
source for the analog signal and provides a method to calibrate the analog zero and high limit
values. The IND780 terminal must be calibrafed to the desired scale capacity before making Analog
Output adjustments. If rate is to be used as the source for the analog output signal, the rate function
must be enabled in setup at Scale > Rate. One or two Analog Oufput boards can be installed in the
IND780 terminal, to support up to four channels of 4-20 mA analog output.

2.1. Specifications

Maximum Cable Length 300 m (1000 ft.)

Max Load Resistance 500 Q maximum

Outputs 2 channels capable of supplying 4-20 mA
Resolution 16 bif resolufion — 65536 levels across entire range

Two open collector discrete output error signals per channel to indicafe
out-of-range conditions of the terminal, labeled Under and Over.

E Note that if the maximum load resistance value is exceeded, the analog output will not operate
properly.

Error Indication

B Figure 2-1 shows the Analog Output Option Board with its connector at top right.
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Figure 2-1: Analog Output Option Board

2.2. Analog Output Operation

The source for the analog output can be set to Displayed Weight, Gross Weight, Rate or custom
Application Variables. Regardless of the source selected, the analog output signal operates as

described below.

B In order fo use Rate as the source, it must be enabled in setup at Scale > Rate.

Under Zero

Normal Range

Over High Limit

When the source value drops below zero, the analog signal continues fo decrease
below 4 mA. This continues until approximately 1 mA. When the under zero
display blanking point is reached, or the analog signal negative range is exceeded
(< 1 mA), the analog output immediately switches to O mA and remains there until
the display is no longer blanked or the analog signal returns to within range. The
Under error output will also be turned on.

The analog output will reflect the source value from 4 mA (zero setfing) fo 20 mA
(high limit, Full Scale setting).

When the source value exceeds the Full Scale value setting, the analog signal
continues to increase. This continues until approximately 23 mA. When the
overcapacity display blanking point is reached, or the analog signal positive range
is exceeded (> 23 mA), the analog output immediately switches to approximately
24 mA and remains there until the weight display is no longer blanked or the
analog signal returns fo within range. The Over error oufput will also be turned on.

Table 2-1 summarizes the function of the analog output under zero and over the high limit, and the
operation of the Under and Over discrefe output error signals.

Table 2-1: Analog Signal Operation

Error Outputs and Analog Signal Operation

Condition of Weight or Rate Analog Signal | Over Error | Under Error
Blanked under zero (blanking range 5d) 0mA OFF ON
Upder zero with < 1 mA of analog signal (blanking range 0 mA OFF ON
disabled)
Under zero but not blanked (blanking range 5d) 3.95-4.0mA OFF OFF
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Error Outputs and Analog Signal Operation

Condition of Weight or Rate Analog Signal | Over Error | Under Error
Under zero with = 1 mA of analog signal and analog output still 3
functional (blanking range disabled) 1-40mA OFF OFF
Normal operating range 4-20mA OFF OFF
Above full scale value but with < 23 mA of analog signal (display 3
not blanked) 20-23 mA OFF OFF
Above full spole value with > 23 mA of analog signal, but not 24 mA ON OFF
over capacity blanked
Blonkgd over capacity, analog out of range or weight data 24 mA ON OFF
unavailable

DISCONNECT ALL POWER TO THIS UNIT BEFORE SERVICING. DO NOT APPLY POWER TO THE
TERMINAL UNTIL INSTALLATION OF COMPONENTS AND EXTERNAL WIRING HAS BEEN
COMPLETED.

/\ WARNING

THE ANALOG OUTPUT BOARD KIT NUMBER 72230302 MUST NOT BE USED IN AN IND780
TERMINAL INSTALLED IN AN AREA CLASSIFIED AS DIVISION 2 OR ZONE 2/22. FAILURE TO
COMPLY WITH THIS WARNING COULD RESULT IN BODILY HARM AND/OR PROPERTY

DAMANGE.
NOTICE

OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES.

The analog output option for all enclosure types can be installed af the factory or it can be ordered
as a kit and installed in the field. The option kit includes defailed drawings to assist in the
installation. The analog output option board can only be installed in slof locations 2 thru 6 on the
terminal’s main board.

The recommended wiring for the analog output is 2-conductor, 20 GA cable available from
METTLER TOLEDO (part number 510220190). It is equivalent to Belden #8762.

METTLER TOLEDO IND780 Terminal PLC Interface Manual 2-3
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2.5.

Wiring

/\ WARNING

DISCONNECT ALL POWER TO THIS UNIT BEFORE SERVICING. DO NOT APPLY POWER TO THE
TERMINAL UNTIL INSTALLATION OF COMPONENTS AND EXTERNAL WIRING HAS BEEN

COMPLETED.
/\ WARNING

IF THIS DEVICE IS USED IN AN AUTOMATIC OR MANUAL FILLING CYCLE, ALL USERS MUST PROVIDE A HARD-
WIRED EMERGENCY STOP CIRCUIT OUTSIDE THE DEVICE. FAILURE TO OBSERVE THIS PRECAUTION COULD
RESULT IN BODILY INJURY.

The maximum recommended cable length for the 4-20 mA output is 1,000 feet (300 meters). The
recommended cable for use with the analog output is shielded two-conductor stranded 20-gauge
cable (Belden #8762 or equivalent), which is available from METTLER TOLEDO using part number
510220190. Refer fo Figure 2-2 for connection and termination information.

NOTES:

1. ERROR OUTPUTS MUST BE MONITORED TO DETERMINE WHEN WEIGHT SIGNAL IS
VALID.

. ERROR SIGNALS ARE OPEN COLLECTOR, CURRENT SINKING OUTPUTS.

2
- 3. VOLTAGE: 5-30 VDC, 200 mA MAXIMUM CURRENT.
//_7|7 4. USETWO-CONDUCTOR SHIELDED CABLE FOR SIGNAL LINES.
5.
6.

. MAXIMUM RESISTANCE OF DEVICE LOAD IS 500 OHMS.
. THEVOLTAGE SOURCE FOR THE ERROR OUTPUTS MUST BE A CLASS 2 MARKED OR A
LIMITED POWER SOURCE (LPS) COMPLIANT POWER SUPPLY.
7. Pin 5 Common 1 is the return path for Channel 1 (4-20mA output). Pin 6 Common 2
is the return path for Channel 2 (4-20mA output). Pin 5 and Pin 6 are not the same
EANOR  CURKENT as the GND of Pin 3 and Pin 8.

sensing ourpur | CHANNEL 2 8. WIRE SIZE: 14 AWG (2.1 mm2) MAXIMUM 22 AWG (0.3 mm2) MINIMUM.
CIRCUIT

Common 2
—Ch2 4-20 mA

|

Ch1 4-20 mA
Common 1

CHANNEL 1
Figure 2-2: Analog Output Kit Wiring Connections

Setup in the IND780 Terminal

The IND780 ferminal automatically detects the presence of an Analog Output option board if one is
installed. When an Analog Oufput option is detected, the IND780 enables the Analog Output
parameters at Setup > Communication > PLC Inferface > Analog Output. Figure 2-3 illustrafes the
setup menu for configuring the Analog Output option and ifs respective channels for the IND780
terminal. Default seftings are indicated with an asterisk.
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| Communication

PLC Inferface
| Analog Output

——| Analog Board A Channel 1
None, Gross Weight, Displayed
Weight*, Rate, Application
| Channel | | Scale 1%, 2, 3, 4, Sum |
rrrrrrr Zero Value | Okg*

—! Full Scale Value |———— 50 kg* |
NG } Analog Output Zero Calibration

Analog Qutput signal is now 4mA.
Adjust using arrows below

N v v 4 s
.>|'|<. \ Analog Quitput Full Calibration |

(Esc)|  Analog Output — Calibrate Full Waming | O

Analog Output signal is now 20mA.
Adjust using arrows below

N ¥ Y + 2

| Analog Board A Channel 2 |-
-~ Analog Board B Channel 1 | { Same as Analog Board A Channel 1 \

| Analog Board B Channel 2 | J

Figure 2-3: Setup Procedures for Configuring the Analog Output Option Card

Analog Output Setup Sub-Block

To configure the Analog Output Kit Opfion:

1.

With power to the IND780 terminal removed, connect a current meter to the appropriate 4-
20mA output channel. If the customer’s device is already connected, the meter is not

necessary.

Apply power to the ferminal and enfer Setup. Navigate to Communication > PLC Interface.
Select the Analog Output branch and the respective Analog Output channel to configure. The

Analog Output screen will appear, as shown in Figure 2-4.

METTLER TOLEDO IND780 Terminal PLC Interface Manual

|
(Esc)_ Analog Output — Calibrate Zero Warning | 9%

2-5



[P=172 165497 26/Aug/2009 1432
Analog Board A Channel 1

Source Displayed Weight El
Channel |S|::ale 1 EI
Lera %alue |EI | kg
Full Scale Value |50 | kg
Option Location |4 EI

S +H{-

1. Figure 2-4: Analog Output 1 Screen

4. The following seftings are made in this screen:

Source Choices are None, Displayed Weight (the default), Gross Weight, Raie and
Application. None disables the analog output. Displayed Weight outputs an
analog signal based on the displayed nef or gross weight. When Gross Weight
is selected, the analog signal is based on the gross weight regardless of what
the nef weight might be. In order fo be available as a source, Rate must be
configured at Scale > Rate. The Application selection allows a TaskExpert
program to assign an application variable as the source and to control the
operation of the analog output. Refer to the TaskExpert Reference Manual
(64060431) for details.

Channel Opfions are Scale 1, Scale 2, Scale 3, Scale 4, or Sum Scale (if they are
enabled). This selection refers to the source channel.
Zero Value Enter the desired source value at which the analog output should be at 4 mA

(zero) level. Typically this would be “0” in most applications; however, any
valid value below the Full Scale value can be used.

Full Scale Value Enter the desired source value af which the analog output should be at its 20
mA (high limit) level. For sources of weight, this would typically be scale
capacity, but it could be lower. For rafe, this should be the rate value that
should provide a full analog output signal.

Option Location Since up to two Analog Output option boards can be installed in the IND780,
the Option Location selection specifies which of the option board slot locations
to apply to the currently selected Analog Output channel. Choices include None,
2,3,4,5a0nd 6.

5. After all these parameters have been entered, the analog output signal can be adjusted to meet
the customer’s specific requirements using the CAPTURE ZERO softkey (]« and the CAPTURE
SPAN softkey [ <.

6. To adjust the zero reference analog signal, press the CAPTURE ZERO softkey —)[](—. Note that a
display message is shown warning that during the adjustment, the analog output signal will
change value indicating that it will not represent the source value. Press the ESCAPE softkey
@ to exit the zero adjustment process or press the OK softkey 9}<’ to confinue the adjustment
process.
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7. At the Analog Output - Calibrate Zero screen (Figure 2-5), use the softkeys fo adjust the analog
oufput signal to be exactly zero on the attached device. The available softkeys are described in
Table 2-2.

P=172.18.54 91 15/Juli2009 16:03
Analog Quiput - Calibrate Zero

Analog Output is now 4 mA,

Adjust using amows below.

N|v| v |a|2

Figure 2-5: Analog Output — Calibrate Zero Screen

Table 2-2: Analog Output Calibrate Softkey Descriptions

; Coarse Down  Decreases the analog signal level in large steps.

v Fine Down Decreases the analog signal level in small steps.

A Fine Up Increases the analog signal level in small steps.

: Coarse Up Increases the analog signal level in large steps.

8. When the zero adjustment is complete, press the EXIT softkey \ to return to the Analog Output
screen.

9. Now, the full scale analog output value can be adjusted by pressing the CAPTURE SPAN softkey
e|'|e. A similar warning message will be shown indicating the analog outpuf will change and
will not monitor changes in the source. Press the ESCAPE softkey (Esc] to exit the span

adjustment process or press the OK softkey @"To continue the adjustment process.

10. At the Analog Output - Calibrate Full screen (Figure 2-6), use the softkeys to adjust the analog
output signal fo be exactly what the customer’s device requires for its high limit. The available
softkeys are described in Table 2-2.
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Analog Output - Calibrate Full

Analog Output is now 20 mA

Adjust using amows below.

N|v| Y| a2

Figure 2-6: Analog Output — Calibrate Full Screen

11. When the full scale adjustment is complete, press the EXIT softkey \ to return to the Analog
Output screen.

2.6. Status LEDs

The Analog Output option board has four LEDs to indicate status of the card for troubleshooting
purposes. Figure 2-7 indicafes the location of the LEDs and Table 2-3 explains its indications.

Figure 2-7: Analog Ouipul LEDs

Table 2-3: Analog Output Status LED Indications

LEDs Color Meaning
LED 1: USB Green | Solid ON: USB communicating with IND780 main board
LED 2: Channel 1 Green | Solid ON:  Channel 1 is functioning
LED 3: Channel 2 Green | Solid ON:  Channel 2 is functioning

Slow blink: ~ Checking board communication and function
Fast blink: ~ Board communicating and functioning

LED 4: Board OK Green
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Analog Output Option Kit

No spare parts are associated with the analog output option kit. The kit CIMF part number is

72230302. Table 2-4 shows what is included in the Kkif.

Table 2-4: Analog Output Option Kit

Description

aty.

Installation Instructions

1

PCB Package

1

Installation Kit

1

METTLER TOLEDO IND780 Terminal PLC Interface Manual
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3 ConitrolNet

3.1. Overview

The ControlNet Kit option enables the IND780 terminal to communicate to ControlNet
Programmable Logic Controllers (PLCs) through direct connection to the ConirolNet network. The kit
consists of a backplane-compatible 1/0 module and software that resides in the IND780 ferminal to
implement the data exchange. Figure 3-1 shows two views of the module, and Figure 3-2 points
out its components.

.
. .
e
-
.
-
- 3
-

Figure 3-1: ControlNet PLC Module

RJ-45 for diagnostics MAC ID swifches
and configuration Channel A Channel B (not used)

DO NOT. LED Array

Figure 3-2: ControlNet PLC Module Components

B Do not plug an EtherNet cable info the RJ-45 connector shown at left in Figure 3-2. It is for
diagnostic use only.
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The ControlNet Kit option has the following features:

o User-programmable node (MAC ID) address.

o Capability for bi-directional discrete mode communications (Class 1 Messaging) of weight or
display increments, status, and confrol data befween the PLC and the IND780.

Definition of Terms

Some terms (such as Target) used by the ControlNet PLC application have a different sense from
their use by the IND780 terminal. Table 3-1 offers definitions specific to ControlNet.

Table 3-1: ControlNet Definition of Terms

Term Definition
An Adapter Class product emulates functions provided by traditional rack-adapter
Adapter Class products. This type of node exchanges real-time I/0 dafa with a Scanner Class
product. It does not initiate connections on its own.
Class 1 In ConfroINet communication protocol scheduled (cyclic) message fransfer between a
Messaging PLC and CIP Adapter Class device.
Class 3 In ConfrolNet communication protocol unscheduled message transfer between a PLC
Messaging and CIP Adapter Class device. This is used by the IND780 for explicit messaging.
A connection is a relationship between two or more application objects on different
nodes. The connection establishes a virtual circuit between end points for fransfer of
Connected data. Node resources are reserved in advance of data transfer and are dedicated and
Messaging always available. Connected messaging reduces dafa handling of messages in the
node. Connected messages can be Implicit or Explicit. See also Unconnected
Messaging.
Connection Source for 1/0 connection or message requests. Initiates an 1/0 connection or explicit
Originator message connection.

Explicit Messaging

Explicit Messages can be sent as a connected or unconnected message. CIP defines
an Explicit Messaging protocol that stafes the meaning of the message. This
messaging protocol is confained in the message data. Explicit Messages provide a
one-fime transport of a dafa item. Explicit Messaging provide the means by which
typical request/response oriented functions are performed (e.g. module configuration).
These messages are typically point-to-point.

Implicit Messaging

Implicit Messages are exchanged across 1/0 Connections with an associated
Connection ID. The Connection ID defines the meaning of the data and establishes the
regular/repeated fransport rafe and the transport class. No messaging protocol is
contained within the message data as with Explicit Messaging. Implicit Messages can
be point-to-point or multicast and are used to fransmit application-specific I/0 data.
This ferm is used interchangeably with the term 1/0 Messaging.

Function that uses the 1/0 messaging services of another (I/O Server) device o

I/O Client perform a task. Initiates a request for an 1/0 message to the server module. The 1/0
Client is a Connection Originator.

I/0 Messaging Used interchangeably with the term Implicit Messaging.
Function that provides 1/0 messaging services to another (1/0 Client) device.

I/O Server Responds to a request from the 1/0 Client. 1/0 Server is the target of the connection

request.
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Term Definition

Function that uses the Explicit messaging services of another (Message Server) device

Message Client to perform a task. Initiates an Explicit message request to the server device.

Function that provides Explicit messaging services to another (Message Client)

Message Server device. Responds to an Explicit message request from the Message Client.

A Scanner Class product exchanges real-time 1/0 data with Adapter Class and Scanner
Scanner Class Class products. This type of node can respond to connection requests and can also
inifiate connections on its own.

Destination for /0 connection or message requests. Can only respond to a request,

Target cannof initiate an I/0 connection or message.
Provides a means for a node to send message requests without establishing a
connection prior to data transfer. More overhead is confained within each message

Unconnected . -

Messaging and ’rhe_megsoge is not guororﬂegd destination node resources. Unconrjected N
Messaging is used for non-periodic requests (e.g. network “Who” function). Explicit
messages only. See also Connected Messaging.

3.1.2. Communications

The IND780 terminal utilizes component parts fo ensure complete compatibility with the Allen-
Bradley ControlNet network. An IND780 terminal is recognized as a generic ControlNet device by
the PLC.

Each ControlNet option connected to the ControlNet network represents a physical node. The
connection is facilitated by BNC connectors on the option card.

The wiring between the PLC and the IND780 ControlNet connection uses RG-6 CATV cable and 756
ohm impedance matching transformer tap for each node. The cable is commonly referred to as
coaxial cable. The cable installation procedures and specification including distance and
termination requirements are the same as recommended by Allen-Bradley for the ControlNet
network. The normal connection is to the channel A connector, the channel B connector is only
used for redundant connection nefworks.

The IND780 ferminal’s communication update rate is setup by the use of Allen Bradley software
Networx for ControlNet.

The IND780 only uses Class 1 cyclic data for discrete data and explicit messages for access fo the
IND780 Shared Data Variables. Explicit message blocks may be connected or unconnected; the
PLC programmer must make this choice.

3.1.3. Node Address

Each ControlNet option represents one physical node. This address is chosen by the system
designer, and then programmed info the IND780 terminal and PLC. The IND780 terminal’s address
is programmed in setup at Communication > PLC Inferface > ControlNet. IND780 address entfry is in
decimal.

3.14. Data Formats

The ControlNet Kit opfion provides discrete data transfer, Class 1 messaging. Discrefe data is
continuously available. The ControlNet option has its own logical node address to send and receive
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3.2.

3.2.1.

information to and from the PLC. There are five data formats: Integer, Divisions, Floating Point,
Template and Application.

Sharing a PLC Interface

Network Topology

It is possible for a PLC inferface fo be concurrently shared between multiple clustered terminals. The
following example (Figure 3-3) shows a network topology where a PLC interface located in one
IND780 ferminal, known as the bridge, is shared across the terminal’s Ethernet TCP/IP cluster.

1 Soe 1 ‘ ‘ Scale 2 ‘

| l

IND780 Bridge
PLC node: 1
Cluster node: 1

PLC Interface
Network

Ethernet TCP/IP
cluster network

IND780
PLC node: None
Cluster node: 2

IND780
PLC node: None
Cluster node: 3

Scale 1 Scale 1

Figure 3-3: Terminal Cluster Network Topology

Up to 20 terminals can be connected in the cluster. However, the number of message slots
available for communications depends on the type of PLC inferface. All available PLC message
slofs can be configured to send or receive dafa to or from the remote terminals via the cluster. Refer
to the appropriate PLC chapters in this manual for further defails on message slots” limitations.

To allow bridging of the PLC interface, first a cluster network must be set up among the IND780
terminals. Once the cluster is established, configure the PLC interface on the bridge terminal, sef up
its data format and assign the required local or remote scale’s data to the message slots. Figure
3-4 shows an example of two message slots, the first being allocated fo scale 1 of the local bridge
terminal and a second slot to scale 1 of the remote terminal node 6. For details on configuring the
PLC inferface in a cluster terminal, refer to section 3.5, Software Setup, below.

The use of PLC inferface sharing is not recommended when real time weight or rate information is
required by the PLC for fast process control. The deferminism of the ferminal’s PLC interface dafa
update rate is influenced and limited by the characteristics of Ethernet TCP/IP communications used
in the cluster network.
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PLC Message Slots View

Message Scale Terminal
1 1 Lacal
2 1 ]

Figure 3-4: PLC Message Slots View Screen

Figure 3-5 shows a typical ConfrolNet network arrangement, with IND780 terminals connected
directly to a Logix confroller without the use of the terminal’s PLC inferface sharing.

\ \
CIP Node3
IND780

| |
CIP Node2
st || s [wo1 ]| smes)

Logix 5550
Controller

1766-Cnet ‘

IND780
Scale 2 —{ Scale 4 \ \ Scale 2 }— Scale 4

Figure 3-5: Typical Network Topology

3.3. Data Definition

The ControlNet Kit option uses discrete data for its communication with PLCs. Data fransfer is
accomplished via the PLC’s cyclic messaging.

3.3.1. Data Integrity

The IND780 has specific bits fo allow the PLC to confirm that data was received without inferrupt
and the IND780 is not in an error condition. It is important fo monitor these bits. Any PLC code
should use them fo confirm the infegrity of the data received by the IND780. Refer to the data charts
for specific information regarding the Data OK, Update in Progress, Data Integrity bits and their
usage.

3.3.2. Assembly Instances of Class 1 Cyclic Communications

Class 1 cyclic communications is used for fransfer of Discrefe Data between the PLC and the
IND780.

The PLC Input Assembly Instance is 100 (decimal). This instance is used for all Data Formats and
data size requirements.
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The PLC Output Assembly Instance is 150 (decimal). This instance is used for all Data Formats
and data size requirements.

The IND780 uses data only; no configuration data is used or required. Within the PLC ControlNet
Interface setup set the Configuration Instance to 1 and the data size to zero.

The EDS file provided on the Documentation CD has no Assembly Instance or data size limitations.
The IND780 programming controls the Assembly Instance and data size limitations.

3.3.3. Discrete Data

Five formats of discrete data are available with the ControlNet Kit option: Integer, divisions, floating
point, template and application. Only one type of data format may be selected and used by the
IND780.

The integer and division formats allow bi-directional communication of discrete bit encoded
information or 16 bit binary word numerical values(see Table 3-6 and Table 3-7).

The floating-point format allows bi-directional communication of discrete bit encoded information
and numeric dafa encoded in IEEE 754, single precision floating point format.

The data format of discrete data will affect the data size required in the configuration of the PLC. The
IND780 console PLC message slot sefup screen provides data size requirements in bytes, except
for the Application data format.

Selection of the appropriate format depends on issues such as the range or capacity of the scale
used in the application. The integer format can represent a numerical value up to 32,767. The
division format can represent a value up to 32,767 scale divisions or increments. The floating-point
format can represent a value encoded in IEEE 754, single precision floating point format.

Floating point is the only dafa format that includes decimal point information. Infeger and division
formats ignore decimal points. Accommodation of decimal point location must occur in the PLC
logic, when it is needed with these formats.

Changing the Data Format to be used by the IND780 will clear all Message Slofs. Data format is sef
up in the Communication > PLC Interface > Data Format screen.

3.3.3.1.1. Examples
250 x .01 scale
IND780 Displays: 2.00 51.67 250.00
Format sent:
Integer 0 200 5167 25000
Division 0 200 5167 25000
Floafing Point 0 2.00 51.67 250.00

Any of the formats could be used in this case.

50,000 x 10 scale
IND780 Displays: 200 5160 50000
Format sent:
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50,000 x 10 scale
Integer 0 200 5160 -(15536)
Division 0 20 516 5000
Floafing Point 0 200 5160 50000

The integer format could notf be used because it would send a negative value once the
weight exceeded 32,767.

150 x .001 scale
IND780 Displays: 2100 | 51607 | 150000
Format sent:
Integer 0 2100 —(13929) 18928
Division 0 2100 —(13929) 18928
Floafing Point 0 2.100 51.607 150.000

The integer and division formats could not be used because they would send a negative
value once the weight exceeded 32.767.

3.3.4. Byte Order

Word Swap fakes the IEE 754 single-precision floating point format and swaps the two words in the
32-bit double word. This format is compatible with RSLogix 5000 processors.

Byte Swap makes the floating point format compatible with S7 PROFIBUS.
3.3.5. Message Slots

There may be up fo 12 message slots for discrete data transfer, Class 1 messaging, in Integer,
Divisions and Floating Point Data Formats. Each message slof is assigned fo a local or remote
scale and scales may be repeated in additional message slofs. Remote scales must reside in an
IND780 Ethernet TCP clustered fo the IND780 confaining the ControlNet interface. The infeger and
division formats provide (two 16-bit words of input and two 16-bit words of output data) per
Message Slotf. Each Message Slot’s first input word provides scale weight data and the input weight
data may be selected by the PLC using the Message Slot's second output word bit O, bit 1 and bit
2. Table 3-2 and Table 3-3 provide input and output usage information.

Table 3-2: ControINet PLC Input Data and Data Usage (Integer and Division)

PLC Input Bytes | PLC Input Words Usage
0 0 Reserved
1 Reserved
2 1 Reserved
3 Reserved
4 2 Message Slot 1 Weight Data
5 Message Slot 1 Weight Data
6 3 Message Slot 1 Scale Stafus
7 Message Slot 1 Scale Status
8 4 Message Slot 2 Weight Data
9 Message Slot 2 Weight Data
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PLC Input Bytes | PLC Input Words Usage
10 5 Message Slot 2 Scale Stafus
11 Message Slot 2 Scale Status
12 6 Message Slot 3 Weight Data
13 Message Slot 3 Weight Data
14 7 Message Slot 3 Scale Status
15 Message Slot 3 Scale Stafus
16 8 Message Slot 4 Weight Data
17 Message Slot 4 Weight Data
18 9 Message Slot 4 Scale Status
19 Message Slot 4 Scale Status
20 10 Message Slot 5 Weight Data
21 Message Slot 5 Weight Data
22 11 Message Slot 5 Scale Stafus
23 Message Slot 5 Scale Status
24 12 Message Slot 6 Weight Data
25 Message Slot 6 Weight Data
26 13 Message Slot 6 Scale Status
27 Message Slot 6 Scale Stafus
28 14 Message Slot 7 Weight Data
29 Message Slot 7 Weight Data
30 15 Message Slot 7 Scale Status
31 Message Slot 7 Scale Status
32 16 Message Slot 8 Weight Data
33 Message Slot 8 Weight Data
34 17 Message Slot 8 Scale Stafus
35 Message Slot 8 Scale Status
36 18 Message Slot 9 Weight Data
37 Message Slot 9 Weight Data
38 19 Message Slot 9 Scale Status
39 Message Slot 9 Scale Status
40 20 Message Slot 10 Weight Data
41 Message Slof 10 Weight Dafa
42 21 Message Slot 10 Scale Status
43 Message Slot 10 Scale Status
44 22 Message Slot 11 Weight Data
45 Message Slot 11 Weight Data
46 23 Message Slot 11 Scale Stafus
47 Message Slot 11 Scale Status
48 24 Message Slof 12 Weight Dafa
49 Message Slot 12 Weight Data
50 25 Message Slot 12 Scale Status
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PLC Input Bytes | PLC Input Words Usage
51 Message Slot 12 Scale Stafus

Table 3-3: ControlNet PLC Output Words and Word Usage (Integer and Division)

PLC Output Bytes | PLC Output Words Usage

0 0 Message Slof T Weight Data

1 Message Slof T Weight Data

2 1 Message Slot 1 Scale Command
3 Message Slof 1 Scale Command
4 2 Message Slot 2 Weight Data

5 Message Slof 2 Weight Data

6 3 Message Slof 2 Scale Command
7 Message Slot 2 Scale Command
8 4 Message Slof 3 Weight Data

9 Message Slot 3 Weight Data

10 5 Message Slof 3 Scale Command
11 Message Slot 3 Scale Command
12 6 Message Slof 4 Weight Data

13 Message Slof 4 Weight Data

14 7 Message Slot 4 Scale Command
15 Message Slof 4 Scale Command
16 8 Message Slot 5 Weight Data

17 Message Slof 5 Weight Data

18 9 Message Slot 5 Scale Command
19 Message Slot 5 Scale Command
20 10 Message Slotf 6 Weight Data

21 Message Slof 6 Weight Data

22 11 Message Slof 6 Scale Command
23 Message Slot 6 Scale Command
24 12 Message Slof 7 Weight Data

25 Message Slot 7 Weight Data

26 13 Message Slot 7 Scale Command
27 Message Slof 7 Scale Command
28 14 Message Slot 8 Weight Data

29 Message Slof 8 Weight Data

30 15 Message Slof 8 Scale Command
31 Message Slot 8 Scale Command
32 16 Message Slot 9 Weight Data

33 Message Slot 9 Weight Data

34 17 Message Slof 9 Scale Command
35 Message Slot 9 Scale Command
36 18 Message Slof 10 Weight Data
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PLC Output Bytes | PLC Output Words Usage
37 Message Slof 10 Weight Data
38 19 Message Slof 10 Scale Command
39 Message Slof 10 Scale Command
40 20 Message Slof 11 Weight Data
41 Message Slof 11 Weight Data
42 21 Message Slot 11 Scale Command
43 Message Slof 11 Scale Command
44 22 Message Slof 12 Weight Data
45 Message Slof 12 Weight Data
46 23 Message Slof 12 Scale Command
47 Message Slof 12 Scale Command

The floating point format provides four 16-bit words of input data and three 16-bit words of output
data) per Message Slot. See Table 3-4 and Table 3-5 for details.

The number of Message Slofs is setup in Communication > PLC Interface > Data Format setup
screen (Figure 3-11, Figure 3-12).

Table 3-4: ControlNet PLC Floating Point Input Words

PLC Output Words Bits 0 — 7 Bits 8 - 15

0 Reserved Reserved

1 Reserved Reserved

2 Message Slot 1, Reserved g;??giﬁ:;;decggn;g&% Response.
Message Slof 1 Floating Point dafa Message Slof 1 Floating Point data
Message Slof 1 Floating Point data Message Slot 1 Floating Point dafa

5 Message Slof 1, Scale Status. Message Slof 1, Scale Status.
Refer to Message Slof Table Refer to Message Slof Table

6 Message Slot 2, Reserved g;??giigfgfgg?gg% Response.
Message Slof 2 Floating Point dafa Message Slotf 2 Floating Point data
Message Slof 2 Floating Point data Message Slot 2 Floating Point dafa

9 Message Slof 2, Scale Status. Message Slof 2, Scale Status.
Refer to Message Slof Table Refer to Message Slof Table

10 Message Slot 3, Reserved g;??giig%ecggn;g&% Response.

11 Message Slof 3 Floating Point dafa Message Slot 3 Floating Point data

12 Message Slof 3 Floating Point data Message Slot 3 Floating Point dafa

13 Message Slof 3, Scale Status. Message Slof 3, Scale Status.
Refer to Message Slof Table Refer to Message Slof Table

14 Message Slot 4, Reserved I%A;Z??giﬂzgotec;g?g&% Response.

15 Message Slof 4 Floating Point data Message Slot 4 Floating Point dafa

16 Message Slof 4 Floating Point data Message Slot 4 Floating Point dafa
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PLC Output Words

Bits 0 — 7

Bits 8 - 15

17

Message Slot 4, Scale Stafus.
Refer to Message Slof Table

Message Slot 4, Scale Status.
Refer to Message Slof Table

18

Message Slof 5, Reserved

Message Slot 5, Command Response.
Refer to Message Slof Table

19

Message Slof 5 Floating Point data

Message Slot 5 Floating Point dafa

20

Message Slof 5 Floating Point data

Message Slot 5 Floating Point dafa

21

Message Slot 5, Scale Stafus.
Refer to Message Slof Table

Message Slot 5, Scale Status.
Refer to Message Slof Table

22

Message Slof 6, Reserved

Message Slot 6, Command Response.
Refer to Message Slof Table

23

Message Slof 6 Floating Point data

Message Slot 6 Floating Point dafa

24

Message Slof 6 Floating Point data

Message Slot 6 Floating Point dafa

25

Message Slot 6, Scale Stafus.
Refer to Message Slof Table

Message Slot 6, Scale Status.
Refer to Message Slof Table

26

Message Slof 7, Reserved

Message Slot 7, Command Response.
Refer to Message Slof Table

27

Message Slof 7 Floating Point data

Message Slot 7 Floating Point dafa

28

Message Slof 7 Floating Point data

Message Slot 7 Floating Point dafa

29

Message Slotf 7, Scale Stafus.
Refer to Message Slof Table

Message Slot 7, Scale Status.
Refer to Message Slof Table

30

Message Slof 8, Reserved

Message Slof 8, Command Response.
Refer to Message Slof Table

31

Message Slof 8 Floating Point data

Message Slot 8 Floating Point dafa

32

Message Slof 8 Floating Point data

Message Slot 8 Floating Point dafa

33

Message Slot 8, Scale Stafus.
Refer to Message Slof Table

Message Slot 8, Scale Status.
Refer to Message Slof Table

34

Message Slof 9, Reserved

Message Slot 9, Command Response.
Refer to Message Slof Table

35

Message Slof 9 Floating Point data

Message Slot 9 Floating Point dafa

36

Message Slof 9 Floating Point data

Message Slot 9 Floating Point dafa

37

Message Slot 9, Scale Stafus.
Refer to Message Slof Table

Message Slot 9, Scale Status.
Refer to Message Slof Table

38

Message Slof 10, Reserved

Message Slof 10, Command Response.
Refer to Message Slof Table

39

Message Slof 10 Floating Point data

Message Slot 10 Floating Point data

40

Message Slof 10 Floating Point data

Message Slof 10 Floating Point data

41

Message Slotf 10, Scale Staius.
Refer to Message Slof Table

Message Slot 10, Scale Status.
Refer to Message Slof Table

42

Message Slof 11, Reserved

Message Slof 11, Command Response.
Refer to Message Slof Table

43

Message Slof 11 Floating Point data

Message Slof 11 Floating Point data

44

Message Slof 11 Floating Point data

Message Slof 11 Floating Point data

45

Message Slof 11, Scale Status.
Refer to Message Slof Table

Message Slof 11, Scale Status.
Refer to Message Slof Table

46

Message Slof 12, Reserved

Message Slof 12, Command Response.
Refer to Message Slof Table
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PLC Output Words Bits 0 — 7 Bits 8 - 15
47 Message Slof 12 Floating Point data Message Slot 12 Floating Point data
48 Message Slof 12 Floating Point data Message Slof 12 Floating Point data
49 Message Slof 12, Scale Status. Message Slof 12, Scale Status.

Refer to Message Slof Table Refer to Message Slof Table
Table 3-5: ControlNet PLC Floating Point Output Words
PLC Output Bytes | PLC Output Words Usage

0 0 Reserved

1 Reserved

2 1 Message Slot T Command

3 Message Slot 1 Command

4 2 Message Slot 1 Floating Point dafa
5 Message Slof 1 Floating Point data
6 3 Message Slot 1 Floating Point dafa
7 Message Slot 1 Floating Point dafa
8 4 Message Slot 2 Command

9 Message Slot 2 Command

10 5 Message Slof 2 Floating Point data
11 Message Slot 2 Floating Point dafa
12 6 Message Slof 2 Floating Point data
13 Message Slot 2 Floating Point data
14 7 Message Slot 3 Command

15 Message Slot 3 Command

16 8 Message Slot 3 Floating Point dafa
17 Message Slof 3 Floating Point data
18 9 Message Slot 3 Floating Point data
19 Message Slot 3 Floating Point dafa
20 10 Message Slot 4 Command

21 Message Slot 4 Command

22 11 Message Slof 4 Floating Point data
23 Message Slot 4 Floating Point dafa
24 12 Message Slot 4 Floating Point dafa
25 Message Slot 4 Floating Point data
26 13 Message Slot 5 Command

27 Message Slof 5 Command

28 14 Message Slot 5 Floating Point dafa
29 Message Slof 5 Floating Point data
30 15 Message Slot 5 Floating Point dafa
31 Message Slot 5 Floating Point dafa
32 16 Message Slot 6 Command

33 Message Slot 6 Command
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PLC Output Bytes | PLC Output Words Usage
34 17 Message Slot 6 Floating Point dafa
35 Message Slot 6 Floating Point dafa
36 18 Message Slof 6 Floating Point data
37 Message Slot 6 Floating Point dafa
38 19 Message Slof 7 Command
39 Message Slot 7 Command
40 20 Message Slot 7 Floating Point dafa
41 Message Slot 7 Floating Point data
42 21 Message Slot 7 Floating Point dafa
43 Message Slof 7 Floating Point data
44 22 Message Slot 8 Command
45 Message Slot 8 Command
46 23 Message Slot 8 Floating Point dafa
47 Message Slot 8 Floating Point dafa
48 24 Message Slof 8 Floating Point data
49 Message Slot 8 Floating Point dafa
50 25 Message Slof 9 Command
51 Message Slot 9 Command
52 26 Message Slot 9 Floating Point dafa
53 Message Slot 9 Floating Point data
54 27 Message Slot 9 Floating Point dafa
55 Message Slof 9 Floating Point data
56 28 Message Slot 10 Command
57 Message Slot 10 Command
58 29 Message Slot 10 Floating Point data
59 Message Slot 10 Floating Point data
60 30 Message Slof 10 Floating Point data
61 Message Slot 10 Floating Point data
62 31 Message Slot 11 Command
63 Message Slot 11 Command
64 32 Message Slot 11 Floating Point data
65 Message Slof 11 Floating Point data
66 33 Message Slot 11 Floating Point data
67 Message Slof 11 Floating Point data
68 34 Message Slot 12 Command
69 Message Slot 12 Command
70 35 Message Slot 12 Floating Point data
71 Message Slot 12 Floating Point data
72 36 Message Slof 12 Floating Point data
73 Message Slot 12 Floating Point data
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In the templafe dafa format a message slof is a shared data variable. The number of message slots
is limited to 496 bytes (I/0), including the 4 bytes of reserve in the IND780 output (PLC inpuf)
data.

3.3.6. Integer and Division
When one of these formats is selected, the IND780 will have two 16-bit words for input data and
two 16-bit words for output data in each Message Slot. The PLC’s input data will contain one 16-bit
word for the scale’s weight information and one 16-bit word for bit encoded status information for
each Message Slot. The IND780 will send specific weight data fo the PLC input dafa based on the
data it receives from the PLC’s output data. The PLC’s oufput words consist of one 16-bit integer
value, which may be used fo download a fare or targef, and one 16-bift word for bit encoded
command information.
Table 3-6 and Table 3-7 provide defailed information on the integer and division data formats.
Read data refers to the PLC’s input data and write data refers fo the PLC’s oufput data.
Table 3-6: Discrete Read Integer or Division — IND780 >> PLC (ControlNet), for each Message Slot
Ag:::'ss w‘::? 0 W‘::P ! W‘::? 2 WORD 3 IN | Bif number
0 X Feed® 0
1 X Fast Feed® 1
2 X Tolerance OK* 2
3 X Under low tolerance® 3
4 X Over high folerance® 4
5 X Comparator 3¢ 5
6 X Comparator 2° 6
7 X Comparator 16 7
10 Reserved Reserved X ENTER key’ 3
11 X Input 18 9
12 X Input 2° 10
13 X Input 3° 11
14 X Motion® 12
15 X Net mode'® 13
16 X Update in progress'! 14
17 X3 Data OK'2 15
Notes for Table 3-6:
1. WORD 0 and WORD 1 are reserved 16 bit words only present in message slot 1.
2. WORD 2 is a 16-bit, signed infeger value that may represent the scale’s gross, nef, tare, target, rate or displayed weight. Three bits,
set by the PLC in the output word, designate what data is sent by the terminal in this word.
3 Bit0andBit 1 are used only in material fransfer mode.
Bit 2 indicates that tolerance is OK in both material fransfer mode and over/under mode.
5 When equal fo 1, Bit 3 and Bit 4 indicate that farget is under negative tolerance or over positive folerance,
respectively.
6. Bits 5,6 and 7 provide Comparators 1, 2 and 3 statuses. If the comparator is active, the respective bit is setfo 1.
7 Bit8is setto a “1” when the ENTER key is pressed on the keypad of the ferminal. The bit remains on for 30 seconds
then resefs fo 0.
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12

13

Bit 9, bit 10, and Bit 11 mirror the state of the first three discrete inputs on the internal I/0 board slot 5 (0.5.1, 0.5.2
and 0.5.3). If the input is “ON” then the bit is set fo a “1”.

Bit 12 is set fo a “1” when the scale is in motion (unstable).

Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).

Bit 14 is set to a “1” when the terminal is in the process of updating its data for the PLC scanner. The PLC should
ignore ALL of the dafa in this case and simply re-scan it.

Bit 15 is set fo a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, in
expanded mode, or in setup mode) and when in x10 mode. Note that when in x10 mode, the data sent remains in
the standard resolution, and will not match the ferminal’s display. The PLC program should continuously monitor this
bit and the PLC processor rack faulf bit (see PLC documentation) to determine the validity of the discrete and/or

explicit data transfer. While in the setup mode Word 2 data may be present; do not use the data under this condition
as the communication connection may stop at any time.

When number is negative, Word 2 Bit 15 is high and is the least significant bit. Otherwise, when the number is
positive, Bit 15 is the most significant bit.

Table 3-7: Discrete Write Integer or Division — PLC (ControlNet) >> IND780, per Message Slot

Ag::glss wggg 0 WORD 1 OUT Bit number
0 X Select 12 0
1 X Select 22 1
2 X Select 32 2
3 X Load Tare® 3
4 X Clear* 4
5 X Tare® 5
6 X Print® 6
7 X Zero’ 7
10 X Abort/Start Targef® 8
11 X Display mode® 9
12 X Display mode® 10
13 X Display mode® 11
14 X Output 1'° 12
15 X Output 2'° 13
16 X Output 3'° 14
17 X Load Target" 15

Notes for Table 3-7:

1

2

WORD 0 is a 16-bit, signed infeger value that may represent the scale’s tare or target value to be downloaded. Bit 3 or bit 15 is then
friggered to instruct the terminal fo load the value into either the fare or target register.

A binary value in bit 0, bit 1, and bit 2 select the data that will be senf by the terminal in Discrete Read WORD 0. O = gross weight, 1
= net weight, 2 = displayed weight, 3 = tare weight, 4 = farget, 5 = rafe, 6 or 7 = reserved. Any value greater than 7 will cause
gross weight to be sent.

A transition from “0” fo “1” loads the value from WORD O into the tare register of the IND780; the IND780 will use the loaded value
as the tare.

A transition from “0” to “1” initiates a CLEAR command.
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A transition from “0” fo “1” initiafes a TARE command.

A transition from “0” fo “1” initiates a PRINT command.

A transition from “0” fo “1” initiates a ZERO command.

If bit 8 is set fo “0”, all of the scale’s target logic is aborted. Sefting bit 8 to “1” again restarts the ferminal’s target logic.

Bits 9-11 control Display Mode. A command is writfen to pd0119. Nofe that pd0119=0 for normal display mode, 1 =
display message 1 (aw0101), 2 = display message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display
message 4 (aw0104), 5 = display message 5 (aw0105), 6 = Start ID1 sequence, 7 = display message that is
writfen info pdO118. Note: Until these bits are used pd0119 will be set af 0. Change of stafe of any of these bits
resets PLC input word, Bit 8, Enter Key.

10 Bit 12, bit 13, and bit 14 can be used to control the state of the first three discrete outputs on the terminal’s infernal I/0 board in slot

5. These are addressed as 0.5.1, 0.5.2, and 0.5.3. Sefting the bit fo a “1” state causes the output to be turned ON. This action will
occur regardless of the discrefe output assignment within the IND780.

11 When bit 15 is changed from “0” to “1” the value in WORD O is loaded into the farget register in the terminal and loaded into the

© 00N O O

target logic.
3.3.7. Floating Point
3.3.7.1. Operational Overview

The IND780 uses integer commands from the PLC to select the floating point weight input data. The
IND780 recognizes a command when it sees a new value in the Message Slot command word. If
the command has an associated floating point value (for example: loading a target value), it must
be loaded into the floating point value words before the command is issued. Once the IND780
recognizes a command, it acknowledges the command by setting a new value in the command
acknowledge bits of the scale’s command response word. The IND780 also tells the PLC what
floating point value is being sent (via the floating point input indicator bits of the command
response word). The PLC should wait unfil it receives the command acknowledgment from the
IND780 before sending another command.

The IND780 can report two types of values to the PLC: real-time and static. When the PLC requests
a real-time value, the IND780 acknowledges the command from the PLC once but sends and
updates the value at every Interface update cycle. If the PLC requests a static value, the IND780
acknowledges the command from the PLC once and updates the value once. The IND780 will
continue to send this value until it receives a new command from the PLC. Gross weight and net
weight are examples of real-time dafa. Tare weight, target, feed, and tolerance values are examples
of stafic dafa.

The IND780 can send a rotation of up to nine different real-time values. The PLC sends commands
to the IND780 to add a value to the rotafion. Once the rotation is established, the PLC must instruct
the IND780 to begin its rotation automatically, or the PLC may control the pace of rotation by
instructing the IND780 to advance to the next value. If the IND780 is asked to automatically
alternate its output data, it will switch to the next value in its rofation at the next Interface update
cycle. (The Interface update cycle has an update rate of up fo 17 Hz or 60 milliseconds.)

The PLC may control the rofation by sending alternafe report next field commands (1 and 2). When
the PLC changes fo the next command, the IND780 switches to the next value in the rotation order.
The IND780 stores the rotfation in its shared data so the rotation does not have to be re-initialized
after each power cycle. When the PLC does nof set up an input rotation, the default input rotation
consists of gross weight only. See the floating-point command examples in Table 3-12 through
Table 3-15 for additional information. The method of handling string and floating point datfa varies
among Allen-Bradley PLC generations. The IND780 provides floating point data in the order entered
in Data Format setfup.
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Table 3-8 fo Table 3-11 provide detailed information on the floating-point data format. Read datfa
refers to the PLC’s input data and write data refers fo the PLC’s oufput data.

Table 3-8: Discrete Read Floating Point — IND780 >> PLC Input, per Message Slot

Octal WORD 0° | WORD 1° WORD 2 Command ngD W("‘)F s WORD 5 Bit
Address Response FP value | EP value Status number
0 X X Feed? 0
1 X X Fast Feed? 1

Tolerance
2
2 X X OK?
Under
3 X X Negative 3
? ; Tolerance*
eserve
Over
4 X X Positive 4
Tolerance*
Selected
5
5 X X scale?
6 Reserved | Reserved X X Custom Bité 6
7 X X Custom Bit® 7
10 FP Input Ind 17 X X ENTER key?® 8
11 FP Input Ind 27 X X Input 1° 9
12 FP Input Ind 3’ X X Input 2° 10
13 FP Input Ind 47 X X Input 3° 11
14 FP Input Ind 57 X X Motion'® 12
15 Data integrity 1" X X Net mode'? 13
Data
13 14
16 Cmnd Ack 1 X X infegrity 2'"
17 Cmnd Ack 2'3 X X Data OK'™ 15

06/2021

Notes for Table 3-8:
0 WORD O and WORD 1 are reserved 16 bit words, only present in message slot 1.

1 The bits in WORD 3 and WORD 4 are a single-precision floating point value that may represent the scale’s gross,
fare, net, farget, fine gross, fine tare, fine net, or filter seffing data. The PLC command in the respective scale’s output

word defermines what data will be sent.

Bit 0 and Bit 1 are used only in material transfer mode.
Bit 2 indicafes that folerance is OK in both material transfer and over/ under modes.
Bit 3 and Bit 4 are acfive in both material transfer and over/under modes.
Bit 5 will be sef to a “1” when the associated scale is selected on the IND780 console panel.
Bit 6 and Bit 7 are user defined, and correspond fo user’s Task Expert Applicafion usage. Bit 6 is associated to

o OB W N

Shared Data Variable ASxx01, instance by scale. Bit 7 is associafed with Shared Data Variable ASxx02, instance by

scale.
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10
11

12
13

14

The Floating Point Input Indication bits (WORD 2, Bits 8-12) are used to determine what type of data is being sent in
the floafing point value (WORD 3 and WORD 4). These bits correspond fo a decimal value of 0-31 that represents a
particular type of data. See the Floating Point Input Indication Table to defermine what type of data.

Bit 8 is set to a “1” when the ENTER key is pressed on the terminal’s keypad. The bit clears to “0” when the PLC
sends floating point command 75 to the IND780 ferminal or after 30 seconds of no ENTER key activity.

Bit 9, Bit 10, and Bit 11 mirror the stafe of the first three discrefe inputs of the infernal 1/0 board in slot 5 (0.5.1, 0.5.2
and 0.5.3). If the input is “ON” then the bit is setto a “1”.

Bit 12 is set fo a “1” when the scale is in motion (unstable).

The Data Infegrity bit in WORD 2 - bit 13 is used in conjunction with the bit in WORD 5 - bit 14 to insure that the
floating point data is valid. For the data to be valid both bits must have the same polarity. These bits will change to
the opposite sfate every interface update cycle. If they do not have the same value the data is invalid and the PLC
should ignore ALL of the data in this case and re-scan it.

Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).

Bit 14 and Bit 15 (Command Acknowledge bits) are used by the terminal fo inform the PLC that it has received a new,
valid command. The terminal rofafes sequentially among values 1, 2, 3, 1, 2, 3, 1, 2, ... fo acknowledge it has
processed a new command.

Bit 15 is set to a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, or in
setup mode) and when in x10 mode. Note that when in x10 mode, the dafa sent is in the higher resolution. The PLC
program should confinuously monitor this bit and the PLC processor rack fault bit (see A-B RIO PLC documentation)
to determine the validity of the discrefe and/or explicit data transfer. While in the setup mode the input floating data
will be set fo O; additionally the communication connection may stop at any fime.

Table 3-9: Floating Point Input Indication

Dec Data
0 Gross Weight*
Net Weight*
Tare Weight*
Fine Gross Weight*
Fine Net Weight*
Fine Tare Weight*
Rate

p—

ALxxOT - SDV, instance by scale **
ALxx02 — SDV, insfance by scale **
AJxx01 — SDV, instance by scale **
AJxx02 — SDV, insfance by scale **

Ol IO wWwW|N

o

j—
j—

Low-pass filter frequency

N

Notch filter frequency

w

Target value, instance by scale

S

Target positive tolerance value, instance by scale

(@]

Target Fine Feed value, instance by scale

(o2}

Target negative tolerance value, instance by scale

~

Target spill value, instance by scale

o]

Primary units, low increment size
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Dec Data
19-28 Not used
29 Last IND780 error code
30 No data response — command successful
31 No data response — command failed

*  These are real-time fields that the PLC may request either through an input rotation or a report command. All other fields may only
be requested through a report command.

**  SDV means Shared Data Variable.

Table 3-10: Discrete Write Floating Point — ControlNet PLC >> IND780, per Message Slot

A::::ISS WORDO® | WORDT FPV:’&ZDV:IIue FPV:’&EIDV:IIue Bif number
0 X X 0
1 X X 1
2 X X 2
3 X X 3
A X X 4
5 X X 5
6 X X 6
! Reserveg | Command X X 7
10 Word? X X 3
11 X X 9
12 X X 10
13 X X 11
14 X X 12
15 X X 13
16 X X 14
17 X X 15

Notes for Table 3-10:
0  WORD O is a reserved 16 bit word, only present in message slot 1.

1 The Bits in WORD 2 and WORD 3 are a single-precision floating point value. This value is used with the command in WORD 1 to
instruct the terminal to download the floating point value into the field specified in the command.

2 The command Word 1 is used to instruct the IND780 what data fo send in the discrefe read data, to load the floating point datfa in
the write command, and to control the IND780 discrete outputs or display. See Table 3-11, the PLC Output Command Table, for a
list of the available commands and their respective decimal or hex value.

Not all commands will require a value in the floating point load value words.

Table 3-11: PLC Output Command Table (Floating Point Only)

Dec | Hex Command SDName Dec | Hex Command SDName

0 | oo | epor nex folation fleid @ next 76 | 4c | Start ID2 sequence ”° PDOT19
nterface update cycle
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Dec | Hex Command SDName Dec | Hex Command SDName
01 | Report next rofation field '2 78 4e | Disable LCD display ’
02 | Report next rofation field '2 79 4f | Enable LCD display ’
03 | Reset rotation 80 | 50 | Setnormal display mode ”° PDOT119
10 | Oa | Reporf gross weight -3 81 51 | Display message 1 7-° PDO119
11 Ob | Report net weight '3 82 52 | Display message 2 7° PDO119
12 | Oc | Report tare weight '3 83 53 | Display message 3 7° PDO119
13 | 0d | Reportfine gross weight '3 84 54 | Display message 4 7-° PDO119
14 | Oe | Reportfine net weight '3 85 55 | Display Message 5 7° PDO119
15 Of | Report fine fare weight '3 86 | 56 | StartID1 sequence 7° PDO119
16 10 | Report Rate '3 87 57 | Display SDV PDO118 7 PDO119
17 11 | Report SDV ALxxO1 © 88 58 | Disable weight display ’
18 12 | Report SDV ALxx02 © 89 59 | Enable weight display ’
19 13 | Report low-pass filter frequency?® 90 5a | Set discrete oufput 0.5.1 “ON“7 | DI0O505
20 14 | Report nofch filter frequency 3 91 Bb | Set discrete output 0.56.2 “ON” 7 | DI0O506
21 15 | Report Targef value 310 SPxx05¢ 92 B¢ | Set discrefe output 0.5.3 “ON” 7 | DIO507
22 16 | Report Positive Tolerance 30 SPxx116 93 bd | Set discrefe output 0.5.4 "ON”7 | DI0O508
23 | 17 | Report Fine Feed 310 SPxx10 100 | 64 | Setdiscrete oupuf 0.5.1 “OFF" | 5555
24 | 18 | Report (-) Tolerance value 3'© | SPxx12 101 | g5 | Setdisorete output 0.5.2°0FF | 55506
25 | 19 | Report spill value 310 SPXX09 102 | eg | Setdiscrete oulput 0.5.3 “OFF" 1 55507
27 | 1b | Report AJxx01 35.6 AJXXOTS 103 | g7 | Setdisorete oulput 0.5.4 “OFF" | 5 5r g
28 1c | Report AJxxQ2 356 AJxx026 104 | 68 | Master control relay OFF7: 12
29 | 1d | Report last error 3 105 | 69 | Master control relay ON- 12
30 Te | Report primary increment size 3 110 | 6e | Settarget value 41013 SPxx05
40 | 28 | Add gross weight fo rotation 7 111 6f | Set target fine feed value 41°
41 29 | Add net weight fo rotfafion ’ 112 | 70 | Set - tolerance value 10
4,10,
42 | 2a | Add tare weight fo rofation 7 113 | 771 | Settorget value and apply
13 | 2 ;Add fine gross weight fo rofation 114 | 72 | Start target logic 71015
44 | 2c | Add fine net weight fo rotation ’ 115 | 73 | Abort target logic 71018
45 | 2d | Add fine tare weight fo rofafion ’ 116 | 74 | Target use gross weight 710 SPxx04
46 | 2e | Add rate fo rotation ’ 117 | 75 | Target use net weight 710 SPxx04
47 2f | Add ALxx01 fo rotation 567 ALxxQ16 118 | 76 | Target use rate 71 SPxx04
48 | 30 |Add ALxx02 fo rofation 567 Ax02s | | 119 | 77 lg;gefjtﬁﬁ)so'“te weight 1 SPXx08
60 | 3c | Load numeric tare value * 120 | 78 lg;%ﬂ'ﬁ(?so'me weight 2 SPXX08
61 3d | Pushbutton fare command ? 121 | 79 | Enable farget lafching 710 SPxx06
62 | 3e | Clear command’ 122 | 7a | Disable target latching 71 SPxx06
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Dec | Hex Command SDName Dec | Hex Command SDName
63 Print command 7 123 | 7b | Reset target latch 7 SPxx07
64 | 40 | Zero command’ 124 | 7c | Settarget spill value*
65 | 41 | Selectscale 17 131 | 83 | Sef + folerance value 10 SPxx11
66 | 42 | Selectscale 2’ 160 | a0 | Apply scale setup ’ Qc0149
67 | 43 | Select next scale ’ 161 | al | Write Calibrafion to EEProm ’
68 | 44 | Custom print 17 CPxx017 162 | a2 Disable I?Ee on IND780
console "
69 | 45 | Custom print 27 CPxx02’ 163 | a3 Enable T70 re on IND780
console
. Disable push button Tare on
7 7
70 | 46 | Custom print 3 CPxx03 164 | a4 IND780 console 7-'"
i Enable push button Tare on
7 7
71 47 | Custom print 4 CPxx04 165 | Ab IND780 console 7
) Disable numeric Tare on
7 7
72 | 48 | Custom print 5 CPxx05 166 | a6 IND780 console 1!
Set low-pass filter corner Enable numeric Tare on
731 49 frequency 4 167 1 a7 IND780 console ’
74 | 4a | Setnotch filter frequency # 168 | a8 | Selectscale 37
75 | 4b | Resef ENTER key ’ 169 a9  Select scale 47

06/2021

Notes for Table 3-11:

1.

© ® N4

11
12.

13.
14.
15.

A command that requests real-time fields from the terminal. The terminal updates this input data fo the PLC at the cycle update rafe
of the PLC interface.

A command used by the PLC fo select the next field from the input rotation. The PLC must alfernate between these two commands
fo tell the terminal when fo switch fo the next field of the input rotation.

A command requiring the ferminal to report a specific value in the PLC input message. As long as one of these commands is sent
in the Scale Command, the terminal will respond with the requested data and not data from an inpuf rofation. The data reported in
the PLC input message is the data when the command was issued.

A command that requires a floating point value output from the PLC to the ferminal. The ferminal reflects back this value in the
floating point data of the input message to the PLC.

A command used between the PLC and a Task Expert application. This dafa has a four-byte length and is defined by the
application.

Instance is by scale.
PLC input Message Slot floating point value will be O as long as command is present.
IND780 discrete output will be turned on or off regardless of assignment within the IND780.

A command is written to pd0119. Note that pd0119==0 for normal display, 1 = display message 1 (aw0101), 2 = display
message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display message 4 (aw0104), 5 = display message 5
(aw0105), 6 = Start ID1 sequence, 7 = display message that is written info pd0118, 8 = Start ID2 sequence. Note: Until these
commands are used pd0119 will be set af 0.

Target, Fine Feed, Tolerances, Restart, Abort and other Target variables are relative to each scale. Note: Restart of an active Target
will cause the associated outputs to cycle off then back on.

Does not disable the PLC tare functions.

Setting the master control relay OFF turns off all outputs and stops target logic. The target logic must be re-started after the master
control relay is furned ON.

Target logic must be restarted to apply the new target value.
New target value is applied when command is sent.

Target confrol can be paused and resumed using the Abort and Start commands. Note that any changes made fo the targef values
since the original START command was given will be loaded before target control is resumed.
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3.3.7.2.

Floating Point Dafta Format and Compatibility

In Floating Point Data Format, the PLC and IND780 terminal exchange weight, farget, and tare data
in single-precision floating-point format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 754-1985, specifies the format for single-precision floating point numbers. It is
a 32-bit number that has a 1-bit sign, an 8-bit signed exponent, and a 23-bit mantissa. The 8-bit
signed exponent provides scaling of weight data. The 23-bit mantissa allows representation of 8
million unique counts.

Although the single-precision floating point number provides greafer numerical precision and
flexibility than integer weight representations, it has limitations. The weight represenfation may not
be exact, particularly for the extended-resolution weight fields for high-precision bases.

There are two dafa integrity bits that the IND780 uses fo maintain data integrity when
communicating with the PLC. One bit is in the beginning word of the data; the second is in the
ending byte of the dafa for a scale slot. The PLC program must verify that both data infegrity bits
have the same polarity for the data in the scale slot to be valid. There is a possibility that the PLC
program will see several consecutive invalid reads when the terminal is freely sending weigh
updates to the PLC; if the PLC program defects this condition, it should send a new command to
the terminal.

The Allen-Bradley SLC PLC programs do not have to make special checks to guarantee the validity
of the floating-point dafa.

The method of handling sfring and floating point data varies between Allen-Bradley PLC
generations. The IND780 provides floating point data in the word order set up by the user.
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Floating Point Command Examples

Table 3-12 through Table 3-15 provide floating point command examples.

Table 3-12: Data Requirement: Only Net Weight Sent (continuously) for Scale 1

Scale Scale Command : :
Step # Command Floating Point | Response From Flou:;:?u:omt
(From PLC) Value Terminal
1
(PLC sends R
command to command none required
IND780 terminal to P
report net weight)
2
(IND780 terminal Command ack. =1 Net weight in
sees new F.P.ind. =1 (net) floating point
command)
As long as the PLC leaves the 11 (dec) in the command word, the IND780 ferminal will update the net value
every interface update cycle.

Table 3-13: Data Requirement: Load Target Value = 21.75 for Scale 1

Scale Scale Command response Floating Point
Step # command Floating Point o termirll,ul Vulgue
(from PLC) Value
1 floating point
(PLC loads floating value =
point value first) 21.75
2 110 (dec)
(PLC sends ) floating point
command to set bt 'mé) value =
farget 1 cutoff comman 21.75
word O
value)
3
(IND780 terminal
sees new command
, loads the value ) ,
s | g
ends a refurn o '
message to indicafe
the new target
value)
4 114 (dec)
(PLC instructs loaded into
IND780 terminal to
start “using” new el
word O
target value)
5
(IND780 terminal Command ack. = 2 0.0
Sees new F.P.ind =30 '
command)

The PLC should always wait fo receive a command acknowledgment before sending the next command to the
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Scale
Step # command
(from PLC)

Scale

Floating Point

Value

Command response
from terminal

Floating Point
Value

IND780 terminal. Affer the PLC finishes loading its target value, it can resume monitoring the weight information
required by sending a command fo report some fype of weight or set up a rotation of reported data.

Table 3-14: Data Requirement: Rotation of Gross Weight and Rate Updated on Interface Update Cycle

rate value at the next
interface update cycle)

Scale Scale Command . .
Step # Command Floating Response from Flou‘lll:?u:omt
(from PLC) Point Value Terminal
1 3 (dec) loaded
(PLC clears out any previous into command
rotafion with reset) word O
2 Command ack.= 1
(IND780 terminal sees new . . 0.0
F.P.ind =30
command)
3 40 (dec)
. loaded into
(PLC adds gross weight to oS — (null value)
rotation)
word O
4 Command ack. = 2
(IND780 terminal sees new . . 0.0
F.P.ind =30
command)
46 (dec)
5 loaded into
(PLC adds rate to the
rotation) ST
word O
6 Command ack. = 3
(IND780 terminal sees new . . 0.0
F.P.ind =30
command)
At this point, the rotation has been set up. Now the PLC needs to command the IND780 terminal fo begin the
rotation.
/ 0 (dec) loaded
(PLC sends the command to ;
) ) ) into command
begin the rotation af interface
word O
update cycle)
8
(IND780 terminal sends Command ack. =0 Floating point
gross weight at inferface F.P.ind=0 value = gross wt.
update cycle ~ 60 msec)
9
(PLC leaves O in its
command word and the (i)m(c?i?n:?ﬁgr?g [i(ErSIEET\l/J EE Command ack. =0 Floating point
IND780 terminal sends the word 0 Use F.P.ind=6 value = rafe

10
(PLC leaves O in its
command word and IND780
terminal sends the gross
value at next inferface update

0 (dec) loaded
info command
word O

Command ack. =0
F.P.ind=0

Floating point
value = gross wt.

METTLER TOLEDO IND780 Terminal PLC Interface Manual

64057518 | 11 1 06/2021



64057518 | 11

06/2021

Scale Scale Command : :
Step # Command Floating Response from Flou:;:?u:omt
(from PLC) Point Value Terminal
cycle)
11

(PLC leaves 0 in command 0 (dec) loaded RESERVED _ ) .
word and IND780 terminal info command for Future Coan;or;rc]i doiké_ 0 F\Il(é?ilgg_ eg;re“
sends the rate value at the word O Use ST B
next interface update cycle)

defermine which data is in the floating point value.

This rofation continues until the PLC sends a different command. At approximately every 60 msec the IND780
terminal updates its data with the next field in its rotafion. The PLC must check the floating point indication bits fo

Table 3-15: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command

new command)

Step # Scale command | Scale Floating r e::;: :‘:;:,gm Floating Point
(from PLC) Point Value terminal Value
1
(PLC clears out any 3 (i) ot
: X . info command
previous rotation with
word O
resef)
2 Command ack.= 1
(IND780 terminal sees P ind = 3'0_ 0.0
new command) ST
3 41 (dec) loaded
(PLC adds net weight to info command (null value)
rotation) word O
4 Command ack. = 2
(IND780 terminal sees EP ind = 3'0_ 0.0
new command) T
5 46 (dec) loaded
(PLC adds rate to the info command Riﬁfﬁ\éEUDséor
rotation) word O
6 Command ack. = 3
(IND780 terminal sees . 0.0

F.P.ind =30

At this point, the rotation has been set up. Now the PLC needs to sen
begi

d commands fo the IND780 ferminal fo
n the rotafion and advance to the next value when required.

7
(PLC sends the command
to report the first field in
the rofation.)

1 (dec) loaded
info command
word O

8
(IND780 terminal
acknowledges the
command and sends net
weight at every Interface
update cycle until the PLC
gives the command fo

report the next rofation

Command ack. = 1
F.P.ind=1

Floating point
value = net
weight
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3.3.7.4.

Step #

Scale command
(from PLC)

Scale Floating
Point Value

Command
response from
terminal

Floating Point
Value

field.)

9
(PLC sends the command
to report the next field.)
Note: if the PLC leaves the
1 (dec) in the command,
the IND780 terminal does
NOT see this as another
command fo report the
next rotation field.

2 (dec) loaded
info command
word O

10
(IND780 terminal
acknowledges the
command and sends rate
at every Interface update
cycle until the PLC gives
the command fo report the
next rofation field.)

RESERVED for
Future Use

Command ack. = 2
FP.ind=6

Floating point
value = rafe

11
(PLC sends the command
to report the next field in
the rotation.)

1 (dec) loaded
info command
word O

12
(IND780 terminal
acknowledges the
command and sends net
weight af every Inferface
update cycle until the PLC
gives the command to
report the next rotation
field.)

Command ack. = 1
F.P.ind=1

Floating point
value = net wt.

13
(PLC sends the command
to report the next field.)

2 (dec) loaded
info command
word O

14
(IND780 terminal
acknowledges the
command and sends rate
at every Inferface update
cycle until the PLC gives
the command fo report the
next rotation field.)

RESERVED for
Future Use

Command ack. = 2
F.P.ind=6

Floating point
value = rafe

At approximately every 60 msec the IND780 terminal updates its data with new data, buf it does not advance fo the
next field in the rotation until the PLC sends it the command to report the next field. The PLC should check the
floating point indication bits to defermine which data is in the floating point value

Shared Data Mode

The Shared Data mode PLC communications is provided using CIP explicit messages.
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The IND780 Shared Data Reference lists the Shared Data Variables available fo ControlNet. This
document also includes the hex Class Code, Instance and Attribute for the shared data. The PLC
must use Get Attribute Single (Oe hex) to read a Shared Data Variable and Sef Attribute Single (10
hex) to write a Shared Data Variable.

3.3.8. Controlling the Discrete 1/0 Using a PLC Interface

The IND780 ferminal provides the ability to directly control its discrete outputs and read its discrete
inputs via the (digital) PLC interface opfions. System integrators should be aware that the IND780
terminal’s discrete /0 updates are synchronized with the terminal’s interface update rafe and not
with the PLC 1/0 scan rate. This may cause a noticeable delay in reading inputs or updating outputs
as observed from the PLC to real world signals. Consult the IND780 Terminal Technical Manual for
discrete 1/0 wiring.

3.4. Hardware Setup

3.4.1. Wiring

The IND780 terminal’s ControlNet option card uses one BNC coaxial connector, channel A or two
BNC coaxial connectors for redundant ControlNet configurations, one for each channel (Figure
3-6). Cable distance, type, and termination are specified by Allen-Bradley (See Allen-Bradley
documentation for reference on cable design guidelines for the various PLCs).

ControlNet Signal
Shield

Figure 3-6: Coaxial Connector for ControlNet

Figure 3-7 shows the array of status indicator LEDs on the ControlNet card (see also Table 3-1).
Table 3-16 explains the meaning of the indicators.

Module Status a e Channel A
Module Owned e e Channel B

Figure 3-7: ControlNet Status Indicator LEDs

Table 3-16: ControlNet Status Indications

LED # Indication LED State Description
Green Connection in Run stafe
: Module Green, flashing Connecting Connection Idle
Status Red Major fault
Red, flashing Minor fault
2 Channel A Off Module not inifialized
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LED # Indication LED State Description
and and Red Major fault
3 Channel B :
Alternating Self test
red/green
Red, flashing Node configuration error; duplicate MAC ID, etc.
Off Channel disabled
Green Normal operation of channel
2 Channel A Green, flashing Temporary error (nodg will self-correct) or not
or or configured
3 Channel B Red, flashing No other nodes, or media fault
Red & green, Network configuration error
flashing
Off No connection has been opened
Module :
4 Owned Green A connection has been opened fowards the
module

3.5.

Software Setup

The IND780 ferminal automatically detects the presence of a ControlNet Kit option board if one is
installed. When the IND780 detects that a ControlNet board is present, it enables the ControlNet
parameters in sefup at Communication > PLC Inferface > ControINet. Figure 3-8 shows the
ControINet program block and Figure 3-9 the PLC dafa format setup block af Communication >
PLC Inferface > Data Format, with default settings indicated by an asterisk.

»{ PLC Inferface |

‘ConfrolNef

Node Address

Figure 3-8: The ControlNet Program Block
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Data Format

[—————»[Formaf }—»{ Infeger*, Divisions, Floaling Poinf, Template, Applicafion |

_ [ Byfe Order |—»{Word Swap*, Byle Swap |

T Formaf = Template

—————————— -»{ Time Inferval mS

77777777777 » Configure '—>| IND780 >> PLC*, PLC >> IND780 |
If Format = Template|

I—»{ Output Byfes from PLC }—»] [Calculafed] |

,,,,,,,,, JHTable Search

________ &1 Table Search

If Formaf = Templafe

—»{ Input Byles fo PLC |—»{ [Calculaled] |

PLC Message Slots View
[Message Slof[Scale | Terminal |

./ Edit PLC Message Slot Edit

|——»{ Message Slot |—»{ [# of slof] |
Scale — 1, 2, 3, 4, Sum |
—————>{ Terminal —{ Local, 1,2,...20 |
b E5C |
> OK |
[ New }»PLC Message Slot New
|——»{ Message Slot |—»{ [# of siof] |
t——————»{Scale —»{ 1, 2, 3, 4, Sum |
»{ Terminal —»{ Local, 1,2,...20
[ Erase | ;ﬁ—r ESC
% ok

Waming!

IC Clear |— Clear All PLC Message S|

ofs

Confinue?
E<JESC] [ OK
PLC Template View
[Slof] SDName | Type | Lengfh |
7 Edif > IND780 >> PLC of PLC >> IND780Template Edit
——»{ Slof -—»{ [# of slof]
———»] SDName |—»| Alpha keys]
I

J-ﬁ[Lsngm (Bytes)

Eniry field for cerfain SONames

+——=»{ Data Type —»{ Int, Byte String, Floaf, Array |
—»{ Terminal |—»{ Local, 1,2,...20 |
{Es<] ESC |
EE—D IND780 >> PLC or PLC >> IND780 Template New
Slot »| [# of slot]
—»/ SDName —»| [Alpha Keys|

—ﬂLength (B{!ES)—D
ity field for cerfin SONames

7 Frase | - »{Data Type|—»{Int, Byle Siring, Fioal, Array

Warning

Continue?

Clear All IND780 >> PLC or
PLC >> IND780 Templates

t———{ Terminal —{ Local, 1,2,...20
——»{Ee] ESC |

Figure 3-9: PLC Data Format Setup Block
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3.5.1.
3.5.1.1.

ControlNet and Data Format Setup Blocks
ControlNet Setup

The Scale Setup block lets you specify node address of the ControlNet interface. To configure the
block, access Communication > PLC Interface > ConfrolNet (Figure 3-10) and set the Node
Address.

3.5.1.2.

1.

3-30

IP=169.254.23.234

Mode Address

ControlNet

200601550 11:27]

N

Figure 3-10: ControlNet Setup Screen

Data Format Setup

Select Communication > PLC Interface > Data

Format (Figure 3-9).

[P=192.168.0.1

Forrmat

Byte Order

Configure
PLC == IND7B0
ND7E0 == PLC

PLC Data Format

07 fhar2006 10:55

| Integer >

IWnrd Swap

hMessage Slots
7a
70

bytes
bytes

N

Figure 3-11: PLC Data Format Screen, Integer Selected
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2. Figure 3-10 shows the screen with Template selected as the format, revealing the Time Interval,

Configure, and directional displays. When Application format is selected, only the Format box appears
on this screen.

IP=152.1658.0.1 07 Mar/2006 11:07
PLC Data Format

Byte Order iWUrd Swap E
Time Interval ms
Configure |IND780 => PLC =]

PLC == INDFE0 4 bytes
INDYFB0 == PLC 112 bytes

R E

Figure 3-12: PLC Data Format Screen, Template Selected

3. Select the Format (Integer, Divisions, Floating Point, Template or Application): [default Integer]

Changing the Format will delete any existing Message Slots.

Integer reports scale weight as a signed 16 bit integer (+ 32767).

Divisions reports scale weight in display divisions (+ 32767). The PLC multiplies the reported
divisions by the increment size fo calculate the weight in display unifs.

Floating Point displays weight in floating point data format

Template Allows the end-user fo cusfomize PLC communications input and output dafa by
allowing them to set up input and output templates with shared dafa variables. This
format is fixed and cannot be changed “on the fly” by the PLC program. The
template editor also calculates the input and output sizes upon exit of the editor. In
order to populate the data fields, consult the Shared Data Reference Manual
(document number 64059110) provided on the CD-ROM supplied with your
terminal.

Application Allows a TaskExpert program fo inferact with the PLC input and output datfa. The
TaskExpert program is responsible for sefting up all input and output data from the
IND780 and fo control the dafa length of the input and output assemblies. For
application commands used in TaskExpert, refer to the TaskExpert Reference Manual
(document number 64060431).

Select Byte Order: [default Word Swap]

Word Swap Takes the IEE 754 single-precision floating point format and swaps the two words in the
32-bit double word. This format is compatible with RSLogix 5000 processors.

Byte Swap Makes the floating point format compatible with S7 PROFIBUS.
Set the Time Interval in milliseconds. (Only when the Format is Template)

Use the Configure drop-down list to select the direction of data flow — IND780 >> PLC or PLC
>> IND780. (Only when the Format is Template)

The bottom of this screen (Figure 3-12) displays the number of bytfes that will be sent by the
IND780 and the number of bytes expected from the PLC.
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8. Depending on which format is selected, press the VIEW TABLE softkey @ to set up the
number of Message Slofs (maximum number is 12, defaulf is 0), or to configure the Template
for communications between the IND780 and the PLC. Figure 3-13 shows the Message Slots
View, which is viewed whenever the Format is not Template.

IP=172.18.54.111 06/Dec/2007 16:25
PLC Message Slois View

Terminal

Local

Figure 3-13: Message Slots View Screen

Figure 3-14 shows the Template View, accessed when Format is sef to Template. Each
message slot will be a Shared Data Variable, entered by the user. These entered message
slots are associated only to the Shared Datfa Variable enfered and not to a scale.

IP=192.158.0.1 07 /Mar/2006 11:08
PLC == IND780 Template View

Slot |SDName |T-_.-pe |Length
Int 2
Int 2

Figure 3-14: Template View

Press the EXIT softkey \ to exif the view screen.

Press the EDIT softkey / to edit an existing slot.

Press the NEW softkey D to enter a new slof.

Press the DELETE softkey é? to delete an existing slof.
Press the CLEAR softkey C to delefe all existing slofs.
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Figure 3-15 shows the screen that opens when NEW is selected from the Message Slofs
View screen (Figure 3-13).

IP=192.168.0.1 07 Marf2006 11:36
PLC Message Slot New
hessage Slot 1

T
Terminal Ian:aI vl

B %

Figure 3-15: New Message Slot Screen

Scale Enter the scale number fo be associated with the new Message Slot.

Terminal  Default is Local; remote ferminals 1 through 20 may be selected if remote PLC
interface sharing is used.

Figure 3-16 shows a series of Template New screens, as accessed from the Template View
screen (Figure 3-14).

P=172.18.54.111 20/Deci2007 16:24  |P=172.18.54.111 20/Deci2007 16:26
PLC == IND780 Template New PLC == IND780 Template New
Slot 1 Slot 1
SDName I:I SDName
Length (Bytes) Length (Bytes) 2
Data Type Data Type Int
N N
P=172.18.54.111 20/Decf2007 16:19  |P=172.18.54.111 20/Decf2007 16:22
IND780 >> PLC Template New IND780 >> PLC Template New
Slot 1 Slot 1
SDName SDName
Length (Bytes) Length (Bytes) 4
Data Type Data Type Float
Terminal m m
N N

Figure 3-16: New Template Screens, PLC to IND780 and IND780 to PLC
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Slot Automatically assigned.

SDName An alphabetfic entry field used to define the Shared Data variable associated with

the slof.

Length (Bytes)  Automatically displayed once the SDName has been entered.

and Data Type

Terminal Default is Local; remote terminals 1 through 20 may be selected if remote PLC

interface sharing is used.

For a complete listing of Shared Data Fields, refer to the IND780 Shared Data Reference. Refer to
Table 3-6 (Discrete Read) and Table 3-7 (Discrete Write) in this manual for additional information
on mapping of discrete read data to the PLC.

3.6. Troubleshooting

If the IND780 does not communicate with PLC, do the following:

Check wiring and network termination.

Confirm that the IND780 settings for data type and node assignment match those in the PLC

and that each IND780 has a unique node assignment.

Replace the ControlNet interface kit if the problem persists.

If the communication kit was changed from another type, like PROFIBUS or Remote /0 or
EtherNet I/P, a master reset of the IND780 must be performed.

3.7. ControlNet Option Kit

No spare parts are associated with the ControlNet option kit. The kit CIMF part number is
64057423. Table 3-17 shows what comes in the kit.

Table 3-17: ControlNet Option Kit

Description aty.
Installation Guide 1
PCB package 1
Clamp-on ferrite 1
M3 x 8 screws 3
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3.8. Programming Examples

The following Figures show screen images of ladder logic programming examples for RSLogix
5000 software (version 13).

B Note: The Utilities folder of the documentation CD (part number 64057241) contains complete
versions of the examples. These screen images are provided for illustrative purposes only.

& RSLogix 5000 - IND7B0__CNet_Float [1756-161]

Fil= Edit “ew Search Logic Communications Tools  ‘Window Help

| BleE] Sl R -] Slninl b MEl alal

Oifline M. T RUN M— B eatr [TCPAMTTAT111 16T BackplanehD =] &

Mo Forces D: F Ok T a i

Mo Edits 2= ffST :ﬂ I ] ] ] ] 1 ] 2

By ll 1> [pFav T = A A Corpare
B 5] Tasks »

H ’f:'@MainTask

! = @ MainProgram
i -- Program Tags
: MainRoutine
! Biyte_SOV
; Constant_Action B Module Properties: Local: 2 (1756-CHBR/D 5.3)
! Flost_SDV —_——
Integer_5DY

General ]Cunnactiun] HSNE[WUIH1 Mudulelnlﬂ Eackplane1
String_sDY

{3 Unscheduled Programs | Phe Type; 1786-CHBR/D 1756 ControlMet Bridge, Redundant Media
[=-£5] Mation Groups Yendor: Allen-Bradley
- [23 Ungrouped fxes =
i : ChHet_Scanner 5 1

(3 Trends Name: ] = Mode: _J*_:J
= 5] Data Types o | ig =1
T escription: Slot =
[ user-Defined -

i +% Strings
! +Cﬂ, Predefined
! +Cﬂ, Module-Defined
= 51 1} Configuration
= 1756 Backplane, 1756-a7
0 [0 1756-L61 IND7a0_Cr
= [2]1756-CNBR/D Chet_
=@ Controlker
-~ f] 11756-CNERD
B 3 conTROLMET-
b

Bevision: E =& |3 5: Electronic Keying: | Compatible K.eying 'I

Status: Offline

Figure 3-17: 1756 CNB Setup

The following RSLogix 5000 screens for Integer, Division and Floating Point data formats only
show an example of a particular Input and Output size configuration. The Connection Parameters
I/0 sizes must be appropriafely configured with reference to the number of slots assigned in the
IND780 PLC Data Format Message Slofs seftings. Table 3-18 and Table 3-19 show the
relationship between the IND780 message slofs and the RSLogix 5000 I/0 sizing for Integer,
Division and Floating Point data formats.

Table 3-18: Message Slot and PLC 1/0 Sizes (Integer/ Division)

IND780 Integer/ Division Data RSLogix 5000 Comm Format
Message Bytes (8 Bit) INT (16 Bit)
Slots IND780 >> PLC Input | PLC Output >> IND780 Input Output
1 8 4 4 2
12 8 6 4
3 16 12 8 6
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e
D 4
Z 5 24 20 12 10
9 6 28 24 14 12
S T—
- 7 32 28 16 14
(@)
D) 8 36 32 18 16
9 40 36 20 18
10 44 40 22 20
11 48 44 24 22
12 52 48 26 24

Table 3-19: Message Slot and PLC 1/0 Sizes (Floating Point)

2 20 14 10 7

3 28 20 14 10
4 36 26 18 13
5 44 32 22 16
6 52 38 26 19
7 60 44 30 22
8 68 50 34 25
9 76 56 38 28
10 84 62 42 31
11 92 68 46 34
12 100 74 50 37
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Figure 3-19: DIV ControlNet 4-Slot Weight 2 Tab Setup
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RSLogix 5000 - IND780_CNet_Float [1756-1L61]
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Figure 3-21: Float ControlNet 4-Slot Weight to Tag
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Figure 3-22: INT ControINet 4-Slot Module Setup
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Figure 3-23: INT ControlNet 4-Slot Weight to Tag
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DeviceNet

Preface

Users should nofe that the DeviceNet opfion is used in both the METTLER TOLEDO IND560 and
IND780 terminals. There are minor differences in the Floating Point polled data between the two
terminals. The terminals share the same EDS file and Icon file for use in a DeviceNet network
configuration tool.

Overview

DeviceNet is an RS-485-based network ufilizing CAN chip fechnology. This network was creafed for
bit and byte-level devices. The network can be configured to run up to 500Kbits per second
depending on cabling and distances. Messages are limited fo 8 un-fragmented bytes. Any larger
message must be broken up and sent in multiples. The IND780 implementation of DeviceNet does
not support fragmented messages — all messages are 8 byfes or shorter. The network is capable of
64 nodes including the master, commonly called the scanner.

DeviceNet Characteristics

e DeviceNet-specific (twisted pair) cable

e Access fo infelligence present in low-level devices — Master/Slave and Peer-to-Peer capabilities
o Trunkline-dropline configuration

e Support for up to 64 nodes

o Node removal without severing the network

e Simultaneous support for both network-powered (sensors) and self-powered (actuators)
devices

o Use of sealed or open style connectors
o Protection from wiring errors

e Selectable baud rates of 125k baud, 250k baud, and 500k baud. Maximum tfrunk distance
500 meters and drop length of 156 meters at 125k baud

o Adjustable power configuration to meet individual application needs
e High current capability (up to 8 amps per supply)
e  Operation with off-the-shelf power supplies
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4.3.1.

o Power taps that allow the connection of several power supplies from multiple vendors that
comply with DeviceNet standards

e Built-in overload protection

o Power available along the bus: both signal and power lines contained in the trunkline
e Provisions for the typical request/response-oriented network communications

o Provisions for the efficient movement of I/0 dafa

e Fragmentation (anything in excess of 8 bytes) for moving larger bodies of information Note:
Mettler Toledo terminals do not support fragmented messaging.

e Duplicate MAC ID detection
Consult hitp://www.odva.org/ to obfain additional information on DeviceNet.

Figure 4-1 shows a view of the DeviceNet Option Board, with its connector at lower left. Figure 4-2
indicates the board’s connector and status lights.

MS (module status)

Connnector LED

NS (network
status) LED

Figure 4-2: DeviceNet Option Board Components

Communications

The IND780 utilizes polled messages. This type of message may be referred fo as scheduled or
cyclic messages. It does not support explicit or unscheduled messaging.
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Node Address

The IND780 can be assigned any valid DeviceNet node address. Typically O is reserved for scanner
cards and address 63 is reserved for new devices “out of the box”. The IND780’s default MAC ID is
63.

Data Formats

While being polled, the IND780 supports floating point, integer, and divisions data formats. The
Application dafa format is also available fo allow a custom TaskExpert program to control the PLC
input and output data. Shared Data cannot be accessed directly using DeviceNet.

Network Topology

The following example (Figure 4-3) shows a typical DeviceNet network fopology with IND780
terminals connected directly to a Logix controller.

PLC Interface Network

IND780 #1

IND780 #2

] [
Tz ] e

Figure 4-3: Typical Network Topology

Network Power and Current
Table 4-1 and Table 4-2 detail power and current characteristics of the DeviceNet network.

Table 4-1: Network Power Consumption

Voltage Current
11V 50 mA
25V 30 mA
Table 4-2: Network Inrush Current
Voltage Current Duraction
24V 0.7A 6 ms

Data Definition

Data Integrity

The IND780 Terminals have specific bits to allow the PLC to confirm that data was received without
interrupfion and the IND780 Terminal is not in an error condition. It is important to monitor these
bits. Any PLC code should use them fo confirm the integrity of the data received for the IND780
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4421,

Terminal. Refer to the data charts for specific information regarding the Data OK, Update in Progress
and Data Infegrity bits and their usage.

Discrete Data

Four formats of discrete data are available with the DeviceNef Kit optfion: integer, division, floating
point and application. Only one type of data format may be selected and used by IND780
Terminals sharing the same DeviceNet logical node address.

The integer and division formats allow bi-directional communication of discrete bit-encoded
information or 16 bit binary word numerical values. The IND780 Terminal provides four bytes per
message slot. Two slots are available in infeger and division mode while only one eight byte slof is
available via floating point mode.

The floating-point format allows bi-directional communication of discrete bit encoded information or
numeric dafa encoded in IEEE 754, single precision floating point format. The floating-point format
requires more space per IND780 Terminal because floating point data uses two 16-bit words of
data to represent just the numeric data alone. Selection of the appropriate format depends on issues
such as the range or capacity of the scale used in the application. The infeger format can represent
a numerical value up to 32,767. The division format can represent a value up fo 32,767 scale
divisions or increments. The floafing-point format can represent a value encoded in IEEE 754,
single precision floating point format.

Changing the Data Format to be used by the IND780 will clear all Message Slots. Data format is
configured in setup af Communication > PLC Interface > Data Format.

Examples
250 x .01 scale

IND780 Displays: 0 2.00 51.67 250.00

Format sent:
Int 0 200 5167 25000
Div 0 200 5167 25000
FLT 0 2.00 51.67 250.00
Any of the formats could be used in this case.

50,000 x 10 scale

IND780 Displays: 0 200 5160 50000

Format sent:
Int 0 200 5160 -(15536)
Div 0 20 516 5000
FLT 0 200 5160 50000

The integer format could not be used because it would send a negative value once

the weight exceeded 32,767.

METTLER TOLEDO IND780 Terminal PLC Interface Manual
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150 x .001 scale
IND780 Displays: 0 2.100 51.607 150.000
Format sent:
Int 0 2100 —-(13929) 18928
Div 0 2100 —-(13929) 18928
FLT 0 2.100 51.607 150.000

The integer and division formats could not be used because they would send a
negative value once the weight exceeded 32.767.

4.4.3. Byte Order

Word Swap fakes the IEE 754 single-precision floating point format and swaps the two words in the
32-bit double word. This format is compatible with RSLogix 5000 processors.

Byte Swap makes the floating point format compatible with S7 PROFIBUS.
44.4. Message Slots

There may be up fo 2 message slots for discrete data transfer, in Integer and Divisions Data
Formats and maximum 1 message slot in Floating Point Data Format. Each message slot is
assigned to a local scale and scales may be repeated in additional message slots. The integer and
division formats provide (two 16-bit words of input and two 16-bit words of output data) per
Message Slot. Each Message Slot’s first input word provides scale weight data and the input weight
data may be selected by the PLC using the Message Slot’s second outfput word bit O, bit T and bit
2. The following two Tables provide input and oufput usage information.

Table 4-3: DeviceNet PLC Input Data and Data Usage (Integer and Division)

PLC Input Bytes | PLC Input Words Usage
0 0 Message Slot 1 Weight Data
1 Message Slof 1 Weight Data
2 1 Message Slot 1 Scale Status
3 Message Slot 1 Scale Status
4 2 Message Slof 2 Weight Data
5 Message Slot 2 Weight Data
6 3 Message Slot 2 Scale Status
7 Message Slot 2 Scale Status

Table 4-4: DeviceNet PLC Output Words and Word Usage (Integer and Division)

PLC Output Bytes PLC Output Words Usage
0 0 Message Slot 1 Weight Data
1 Message Slot 1 Weight Data
2 1 Message Slot 1 Scale Command
3 Message Slot 1 Scale Command
4 2 Message Slot 2 Weight Data
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PLC Output Bytes PLC Output Words Usage

5 Message Slot 2 Weight Data
6 3 Message Slot 2 Scale Command
7 Message Slot 2 Scale Command

The floating point format provides four 16-bit words of input data and three 16-bit words of output
dafa per Message Slot. See Table 4-5 and Table 4-6 for details.

Table 4-5: DeviceNet PLC Floating Point Input Words

PLC Output Words Bits 0 — 7 Bits 8 — 15
0 Message Slot 1, Reserved ARA;Z??giﬂilgsuéecglr;?ggg Response.
1 Message Slot 1 Floating Point dafa Message Slot 1 Floating Point dafa
2 Message Slot 1 Floating Point dafa Message Slot 1 Floating Point dafa
3 Message Slot 1, Scale Status. Message Slot 1, Scale Status.
Refer fo Message Slot Table Refer fo Message Slof Table

Table 4-6: DeviceNet PLC Floating Point Output Words

PLC Output Bytes PLC Output Words Usage
0 0 Reserved
1 Reserved
2 1 Message Slof T Command
3 Message Slot T Command
4 2 Message Slof 1 Floating Point data
5 Message Slof 1 Floating Point data
6 3 Message Slof 1 Floating Point data
7 Message Slof 1 Floating Point data

4.4.5. Integer and Division

When one of these formats is selected, the IND780 will have two 16-bit words for input data and
two 16-bit words for output data in each Message Slotf. The PLC’s inputf data will contain one 16-bit
word for the scale’s weight information and one 16-bit word for bit encoded status information for
each Message Slot. The IND780 will send specific weight data fo the PLC input data based on the
data it receives from the PLC’s output dafa. The PLC’s output words consist of one 16-bit integer
value, which may be used fo download a tare or target, and one 16-bit word for bit encoded
command information.

Table 4-7 and Table 4-8 provide defailed information on the integer and division dafa formats.
Read data refers to the PLC’s input data and write dafa refers to the PLC’s output data.

Table 4-7: Discrete Read Integer or Division — IND780 >> PLC, for each Message Slot

Octal Address | WORD O IN' WORD 1 IN Bit number
0 X Feed? 0
1 X Fast Feed? 1
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Octal Address | WORD O IN' WORD 1 IN Bit number
2 X Tolerance OK? 2
3 X Under low tolerance? 3
4 X Over high tolerance* 4
5 X Comparator 3° 5
6 X Comparator 2° 6
7 X Comparator 1° 7
10 X ENTER key® 8
11 X Input 17 9
12 X Input 27 10
13 X Input 37 11
14 X Motion® 12
15 X Net mode® 13
16 X Update in progress'® 14
17 X2 Data OK™ 15

Notes for Table 4-7:

1

12
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WORD 0 is a 16-bit, signed integer value that may represent the scale’s gross, nef, tare, farget, rate or displayed
weight. Three bits, set by the PLC in the output word, designate what data is sent by the terminal in this word.

Bit 0 and Bit 1 are used only in in material fransfer mode.

Bit 2 indicates that tolerance is OK in both material fransfer mode and over/under mode.

When equal fo 1, Bit 3 and Bit 4 indicate that target is under negative folerance or over positive folerance,
respectively.

Bits 5, 6 and 7 provide Comparators 1, 2 and 3 statuses. If the comparator is active, the respective bit is setto 1.
Bit 8 is set to a “1” when the ENTER key is pressed on the keypad of the terminal. The bit remains on for 30 seconds
then resets fo O.

Bit 9, bit 10, and Bit 11 mirror the state of the first three discrete inputs on the internal I/0 board slot 5 (0.5.1, 0.5.2
and 0.5.3). If the input is “ON” then the bit is set fo a “1”.

Bit 12 is set o a “1” when the scale is in motion (unstable).

Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).

Bit 14 is set to a “1” when the terminal is in the process of updating its data for the PLC scanner. The PLC should
ignore ALL of the dafa in this case and simply re-scan it.

Bit 15 is set to a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, in
expanded mode, or in setup mode) or in x10 mode. Note that when in x10 mode, the data sent remains in the
standard resolufion, and will not match the terminal’s display. The PLC program should continuously monitor this bit
and the PLC processor rack fault bit (see A-B RIO PLC documentation) to defermine the validity of the discrete and/or

explicit data transfer. While in the setup mode word O data may be present; do notf use the data under this condifion
as the communication connection may stop at any time.

When number is negative, word O Bit 15 is high and is the least significant bit. Otherwise, when the number is
positive, Bit 15 is the most significant bit.

Table 4-8: Discrete Write Integer or Division — PLC >> IND780, per Message Slot

Octal Address | WORD 0 OUT' WORD 1 OUT Bit number
0 X Select 12 0
1 X Select 22 1
2 X Select 32 2
3 X Load Tare® 3
METTLER TOLEDO IND780 Terminal PLC Inferface Manual 4-7



Octal Address | WORD 0 OUT' WORD 1 OUT Bit number
4 X Clear* 4
5 X Tare® 5
6 X Print® 6
7 X Zero’ 7
10 X Abort/Start Target® 8
11 X Display mode® 9
12 X Display mode® 10
13 X Display mode® 11
14 X Output 110 12
15 X Output 21° 13
16 X Output 310 14
17 X Load Targef"! 15

Notes for Table 4-8:

1 WORD O is a 16-bit, signed integer value that may represent the scale’s tare or targef value fo be downloaded. Bit 3 or bit 15 is then
friggered to instruct the ferminal to load the value info either the tare or farget register.

2 Abinary value in bit 0, bit 1, and bit 2 select the data that will be sent by the ferminal in Discrete Read WORD 0. O = gross weight, 1
= net weight, 2 = displayed weight, 3 = tare weight, 4 = farget, 5 = rafe, 6 and 7 = reserved. Any value greater than 7 will cause
gross weight to be sent.

3 Afransition from “0” to “1” loads the value from WORD O into the tare register of the IND780; the IND780 will use the loaded value
as the fare.

A transition from “0” fo “1” initiates a CLEAR command.

A fransition from “0” to “1” initiates a TARE command.

A transition from “0” fo “1” initiafes a PRINT command.

A transition from “0” fo “1” initiates a ZERO command.

If bit 8 is set fo “0”, all of the scale’s target logic is aborted. Setting bit 8 to “1” again restarts the ferminal’s target logic.

Bits 9-11 control Display Mode. A command is written fo pd0119. Nofe that pd0119=0 for normal display mode, 1 =
display message 1 (aw0101), 2 = display message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display
message 4 (aw0104), 5 = display message 5 (aw0105), 6 = Start ID1 sequence, 7 = display message that is
writfen info pdO118. Note: Until these bits are used pd0119 will be set af 0. Change of stafe of any of these bits
resets PLC input word, Bit 8, Enter Key.

10 Bit 12, bit 13, and bit 14 can be used fo control the state of the first three discrefe outputs on the terminal’s internal I/0 board in slot
5. These are addressed as 0.5.1, 0.5.2, and 0.5.3. Sefting the bit o a “1” state causes the output to be turned ON. This action will
occur regardless of the discrefe output assignment within the IND780.

11 When bit 15 is changed from “0” to “1” the value in WORD O is loaded into the target register in the terminal and loaded into the

© 00N o o

target logic.
4.4.6. Floating Point
446.1. Operational Overview

The IND780 ferminal uses integer commands from the PLC to select the floating point weight output
dafa. The terminal recognizes a command when it sees a new value in the scale’s command word.
If the command has an associafed floating point value (for example: loading a target value), it
must be loaded info the floating point value words before the command is issued. Once the
terminal recognizes a command, it acknowledges the command by sefting a new value in the
command acknowledge bits of the scale’s command response word. It also tells the PLC what
floating point value is being sent (via the floating point input indicator bits of the command
response word). The PLC waits until it receives the command acknowledgment from the terminal
before sending another command.
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The terminal has two types of values that it can report to the PLC: real-time and stafic. When the
PLC requests a real-fime value, the ferminal acknowledges the command from the PLC once but
sends and updates the value at every inferface update cycle. If the PLC requests a static value, the
terminal acknowledges the command from the PLC once and updates the value once. The terminal
will continue to send this value until it receives a new command from the PLC. Gross weight and
nef weight are examples of real-time data. Tare weight, farget, fine feed, and tolerance values are
examples of static datfa.

The terminal can send a rotation of up to nine different real-time values for each scale. The PLC
sends commands fo the terminal o add a value fo the rotation. Once the rotation is established, the
PLC must instruct the ferminal to begin its rotafion automatically, or the PLC may control the pace
of rotation by instructing the ferminal to advance to the next value. If the ferminal is asked fo
automatically alternafe its output dafa, it will switch to the next value in its rofation at the next
interface update cycle. (The interface update cycle has an update rafe of up to 17 Hz or 60
milliseconds.)

The PLC may control the rotation by sending alternate report next field commands (1 and 2). When
the PLC changes fo the next command, the terminal switches fo the next value in the rotation. The
terminal stores the rofation in ifs shared data so the rotation does notf have to be re-initialized after
each power cycle. When the PLC does not set up an input rotation, the default input rotation
consists of gross weight only. See the floating-point rofation command examples in Table 4-13 and
Table 4-16 for additional information. The IND780 provides floating point data in the byfe order
entered in Data Format setup. The byte order follows the convention of the Controllogix platform.
Nofe that this is word swapped compared to PLC5 and SLC500 processors.

Table 4-9 through Table 4-12 provide detailed information on the floating-point data format. Read
data refers to the PLC’s input data and write data refers to the PLC’s output data.

Table 4-9: Discrete Read Floating Point (float) — IND780 >> PLC (DeviceNet)

Octal | WORD 0 Command | WORD 1' | WORD 2! WORD 3 Bit number
Address Response FP value FP value Status
0 X X Feed? 0
1 X X Fast Feed? 1
2 X X Tolerance OK3 2
3 X X Under Negative Tolerance* 3
RESERVED
4 X X Over Posifive Tolerance* 4
5 X X Selected scale? 5
6 X X Cusfom Bit® 6
7 X X Custom Bit® 7
10 FP Input Ind 17 X X ENTER key?® 8
11 FP Input Ind 27 X X Input 1° 9
12 FP Input Ind 37 X X Input 2° 10
13 FP Input Ind 47 X X Input 3° 11
14 FP Input Ind 57 X X Motion'® 12
15 Data integrity 1" X X Net mode'? 13
16 Cmnd Ack 113 X X Data integrity 2" 14
17 Cmnd Ack 2'3 X X Data OK™ 15
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Notes for Table 4-9:

1

The bits in WORD 1 and WORD 2 are a single-precision floating point value that may represent the scale’s gross,
tare, net, farget, fine gross, fine tare, fine net, or filter sefting data. The PLC command in the respective scale’s output
word determines what data will be sent.

2 Bit0 and Bit 1 are used only in material fransfer mode.

3 Bit2 indicates that tolerance is OK in both material fransfer and over/ under modes.

4 Bit3 and Bit 4 are active in both material fransfer and over/under modes.

5 Bit5 will be setfo a “1“ when the associated scale is selected on the IND780 console panel.

6 Bit6 and Bit 7 are user defined, and correspond fo user’s Task Expert Application usage. Bit 6 is associated fo
Shared Data Variable ASxx01, instance by scale. Bit 7 is associafed with Shared Data Variable ASxx02, instance by
scale.

7 The Floating Point Input Indication bits (WORD O, Bits 8-12) are used to determine what type of data is being sent in
the floating point value (WORD 1 and WORD 2). These bits correspond fo a decimal value of 0-31 that represents a
particular type of data. See the Floafing Point Input Indication Table to defermine what fype of dafa.

8 Bit8is seffo a “1” when the ENTER key is pressed on the terminal’s keypad. The bit clears fo “0” when the PLC
sends floafing point command 75 fo the IND780 terminal or after 30 seconds of no ENTER key activity.

9 BIt9, Bit 10, and Bit 11 mirror the stafe of the first three discrete inputs of the infernal I/O board in slot 5 (0.5.1, 0.5.2
and 0.5.3). If the input is “ON” then the bit is set to a “1”.

10 Bit12 is set fo a “1” when the scale is in motion (unstable).

11 The Data Infegrity bit in WORD O - bit 13 is used in conjunction with the bit in WORD 3 - bit 14 to insure that the
floating point data is valid. For the datfa to be valid both bits must have the same polarity. These bits will change to
the opposite sfate every interface update cycle. If they do not have the same value the dafa is invalid and the PLC
should ignore ALL of the data in this case and re-scan it.

12 Bit13 is set to a “1” when the scale is in net mode (a tare has been faken).

13 Bit 14 and Bit 15 (Command Acknowledge bits) are used by the terminal to inform the PLC that it has received a new,
valid command. The terminal rotates sequentially among values 1, 2, 3, 1, 2, 3, 1, 2, ... fo acknowledge it has
processed a new command.

14 Bit 15 is sef to a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, or in
setup mode) or in 10x mode. Nofe that when in x10 mode, the dafa sent is in the higher resolution. The PLC program
should continuously monitor this bit and the PLC processor rack fault bit (see A-B RIO PLC documentation) fo
defermine the validity of the discrete and/or explicit data fransfer. While in the sefup mode the input floating data will
be set fo O; additionally the communication connection may stop af any time.

Table 4-10: Floating Point Input Indication
Dec Data
0 Gross Weight*
1 Net Weight*
2 Tare Weight*
3 Fine Gross Weight*
4 Fine Nef Weight*
5 Fine Tare Weight*
6 Rate
7 ALxx01 — SDV, instance by scale **
8 ALxx02 — SDV, instance by scale **
9 AJxx01 — SDV, instance by scale **
10 AJxx02 — SDV, instance by scale **
11 Low-pass filter frequency
12 Notch filter frequency
13 Target value, instance by scale
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Dec Data

14 Target positive tolerance value, instance by scale

15 Target Fine Feed value, instance by scale

16 Target negative tolerance value, instance by scale

17 Target spill value, instance by scale

18 Primary units, low increment size
19-28 | Not used
29 Last IND780 error code
30 No data response — command successful

31 No data response — command failed

*  These are real-time fields that the PLC may request either through an input rotation or a report command. All other fields may only
be requested through a report command.

**  SDV means Shared Data Variable.

Table 4-11: Discrete Write Floating Point -PLC (DeviceNet) >> IND780

Octal Address | WORD 0° | WORD 1 FPV:’:::IDvillue FPV‘II&IZDV:IIue Bit number
0 X X 0
1 X X 1
2 X X 2
3 X X 3
4 X X 4
5 X X 5
6 X X 6
/ Reserveq | Command X X 7
10 Word? X X 8
11 X X 9
12 X X 10
13 X X 11
14 X X 12
15 X X 13
16 X X 14
17 X X 15

Notes for Table 4-11:

0 WORD 0 is a reserved 16 bit word, only present in message slot 1.

1 The Bits in WORD 2 and WORD 3 are a single-precision floating point value. This value is used with the command
in WORD 1 to instruct the ferminal to download the floating point value info the field specified in the command.

2 The command Word 1 is used to instruct the IND780 what dafa to send in the discrete read data, fo load the floating
point datfa in the write command, and to control the IND780 discrete outputs or display. See Table 4-12, the PLC
Output Command Table, for a list of the available commands and their respective decimal or hex value.

Not all commands will require a value in the floating point load value words.
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Table 4-12: PLC Output Command Table (Floating Point Only)

Dec [Hex Command SDName Dec Hex Command SDName
o | oo Report next rqtction field @ next interface 76 4c |Start ID2 sequence 7 PDOT19
update cycle
1 | 01 [Report next rotation field -2 78 4¢ |Disable LCD display ’
2 | 02 |Report next rotation field -2 79 4f  |Enable LCD display ’
3 | 03 |Reset rotation 80 50 [Set normal display mode ° PDO119
10 | Oa |Report gross weight ' 81 51 |Display message 1 7° PDO119
11 | Ob |Report net weight '3 82 52 |Display message 2 ’° PDO119
12 | Oc |Report tare weight ' 83 53 |Display message 3 ’° PDO119
13 | 0d |Report fine gross weight ' 84 54 |Display message 4 7° PDO119
14 | Oe |Report fine net weight '3 85 55 |Display Message 5 "° PDO119
15 | Of [Report fine tare weight ' 86 56 |Start ID1 sequence 7° PDO119
16 | 10 |Report Rafe ' 87 57 |Display SDV PDO118 7° PDO119
17 | 11 |Report SDV ALxxQ1 © 88 58 |Disable weight display ’
18 | 12 |Report SDV ALxx02 8 89 59  |Enable weight display ’
19 | 13 |Report low-pass filter frequency® 90 5a  |Set discrefe output 0.5.1 “ON” 7 DI0505
20 | 14 |Report notch filter frequency 3 91 5b  |Set discrefe output 0.5.2 “ON” 7 DI0506
21 | 15 |Report Target value *'° SPxx05° 92 5¢  |Set discrete output 0.5.3 “ON” 7 DI0507
22 | 16 |Report Positive Tolerance 3'° SPxx11¢ 93 5d  |Set discrefe output 0.5.4 “ON” 7 DIO508
23 | 17 |Report Fine Feed 3'° SPxx10 100 64 |Set discrete output 0.5.1 “OFF” 7 DI0505
24 | 18 |Report (-) Tolerance value '° SPxx12 101 65  |Set discrete oufput 0.5.2 “OFF” 7 DI0506
25 | 19 |Report spill value 310 SPxx09 102 66 |Set discrete oufput 0.5.3 “OFF” ? DI0507
27 | 1b |Report AJxxQ1 35-6 AJxx016 103 67 |Set discrete output 0.5.4 “OFF” 7 DI0508
28 | 1c |Report AJxx0Q2 356 AJxx02° 104 68 |Master control relay OFF 12
29 | 1d |Report last error 3 105 69 |Master control relay ON”- 12
30 | Te |Report primary increment size 3 110 6e [Sef target value 1% 13 SPxx05
40 | 28 |Add gross weight fo rotation ’ 111 6f |Sef target fine feed value *'°
41 | 29 |Add net weight to rotation ’ 112 70 |Set - folerance value *'°
42 | 2a |Add tare weight fo rotation ? 113 71 |Set target value and apply® ' 14
43 | 2b |Add fine gross weight to rotation ’ 114 72 |Start target logic 710 1
44 | 2c |Add fine net weight fo rotation 115 73 |Abort farget logic 71% 1°
45 | 2d |Add fine tare weight to rotation ’ 116 74 |Target use gross weight 7-1° SPxx04
46 | 2e |Add rafe to rotation ’ 117 75 |Target use net weight 7-° SPxx04
47 | 2f |Add ALxxO1 to rotation 67 ALxx01¢ 118 76 |Target use rate 7'° SPxx04
48 | 30 |Add ALxx02 to rotation 67 ALxx026 119 77 |Target, absolute weight 1 speed ”'© | SPxx08
60 | 3¢ |Load numeric fare value * 120 78 |Target, absolute weight 2 speed ”'© | SPxx08
61 | 3d |Pushbutton tare command ’ 121 79 |Enable target latching 7/'° SPxx06
62 | 3e |Clear command ’ 122 7a |Disable target lafching 7/1° SPxx06
63 | 3f |Print command ’ 123 7b  |Reset target latch 7 SPxx07
64 | 40 |Zero command ’ 124 7¢  |Set target spill value* '©
65 | 41 |Selectscale 17 131 83 |[Set + tolerance value *'1° SPxx11
66 | 42 |Select scale 2 7 160 a0 |Apply scale setup ’ QC0149
67 | 43 |Select next scale ’ 161 al  |Write Calibration to EEProm ’
68 | 44 |Custom print 17 CPxx017 162 a2 |Disable Tare on IND780 console ”'!
69 | 45 |Custom print 27 CPxx027 163 a3 |Enable Tare on IND780 console ’
70 | 46 |Gustom print 37 CPxx03’ 164 | qa |Disublepush buffon Tare on IND780
console "
71 | 47 |Custom print 47 CPxx047 165 | Ag |cnablepush bution Tare on IND780
console
72 | 48 |Custom print 57 CPxx057 166 a6 Disable r;tljgnenc Tare on IND780
console ”
73 | 49 |Set low-pass filter corner frequency * 167 a7 (Ecr)]r?sbcl)?eny meric Tare on IND780
74 | 4a |Set notch filter frequency * 168 a8 |[Select scale 37
75 | 4b |Reset ENTER key ’ 169 a9 |[Select scale 4 7
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Notes for Table 4-12:
1. A command that requests real-time fields from the terminal. The ferminal updates this input data to the PLC at the
cycle update rafe of the PLC inferface.

2. A command used by the PLC to select the next field from the input rotation. The PLC must alfernate between these
two commands to fell the terminal when fo swifch to the next field of the input rotation.

3. A command requiring the terminal to report a specific value in the PLC input message. As long as one of these
commands is sent in the Scale Command, the ferminal will respond with the requested data and not data from an
input rotation. The data reported in the PLC input message is the data when the command was issued.

4. A command that requires a floating point value output from the PLC to the terminal. The ferminal reflects back this
value in the floating point data of the input message to the PLC.

5. A command used between the PLC and a Task Expert application. This data has a four-byte length and is defined by
the application.

Instance is by scale.
PLC input Message Slot floafing point value will be O as long as command is present.
IND780 discrete output will be turned on or off regardless of assignment within the IND780.

A command is written to pd0119. Nofe that pd0119==0 for normal display, 1 = display message 1 (aw0101), 2 =
display message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display message 4 (aw0104), 5 = display message 5
(aw0105), 6 = Start ID1 sequence, 7 = display message that is written info pd0118, 8 = Start ID2 sequence. Note: Unfil these
commands are used pd0119 will be set af 0.

10. Targef, Fine Feed, Tolerances, Restart, Abort and other Target variables are relafive to each scale. Nofe: Restart of an
active Target will cause the associafed outputs fo cycle off then back on.

11. Does not disable the PLC tare functions.

12. Setting the master control relay OFF turns off all outpufs and stops target logic. The target logic must be re-started
after the master control relay is furned ON.

© © N o2

13. Target logic must be restarted to apply the new target value.
14. New target value is applied when command is sent.

15. Targef confrol can be paused and resumed using the Abort and Startf commands. Note that any changes made fo the
target values since the original START command was given will be loaded before targetf control is resumed.

4.4.7. Floating Point Data Format and Compatibility

4.4.7.1. Operational Overview

In Floafing Point Data Format, the PLC and ferminal exchange weight, target, and tare data in
single-precision floating point format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 754-1985, specifies the format for single-precision floating point numbers. It is
a 32-bit number that has a 1-bit sign, an 8-bit signed exponent, and a 23-bit mantissa. The 8-bit
signed exponent provides scaling of weight and rafe data. The 23-bit mantissa allows
representation of 8 million unique counts.

Although the single-precision floating point number provides greater numerical precision and
flexibility than infeger weight representations, it has limitations. The weight represenfation may not
be exact, particularly for the extended-resolution weight fields for high-precision bases.

Some Allen-Bradley PLCs require special integrity checking fo communicate floating point numbers
across DeviceNet. The Allen-Bradley PLC-5 must check two data infegrity bifs to verify the integrity
of the floating point data it reads from the terminal. Allen-Bradley SLC programs always read valid
floating-point data from the terminal and do not have to make special checks to guarantee the
validity of the floating-point data.

The two integrity bits function as follows when communicating with the Allen-Bradley PLC-5
DeviceNet scanner card. One bit is in the beginning word of the dafa; the second is in the ending
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Floafing Point Command Examples

Table 4-13 through Table 4-16 provide floating point command examples.

byte of the data for a scale slot. The PLC program must verify that both data integrity bits have the
same polarity for the data in the scale slof to be valid. There is a possibility that the PLC program
will see several consecutive invalid reads when the terminal is freely sending weigh updates fo the
PLC-5 program detects this condition, it should send a new command to the terminal.

The Allen-Bradley SLC PLC programs do not have fo make special checks to guarantee the validity
of the floating-point data.

Table 4-13: Data Requirement: Only Net Weight Sent (continuously) for Scale 1

Step # Scale Command | Scale Floating | Command Response Floating
P (From PLC) Point Value From Terminal Point Value
1
(PLC sends command ].] (dec) loaded .
. info command none required
to IND780 terminal to
. word 0:XX1
report net weight)
2 .
) Command ack. =1 Net weight in
(IND780 terminal L ; ,
sees new command) F.P.ind. =T (nef) floating point
As long as the PLC leaves the 11 (dec) in the command word the IND780 ferminal will update the net
value every interface updafe cycle.

Table 4-14: Data Requirement: Load Target Value = 21.75 for Scale 1

Step #

Scale command
(from PLC)

Scale Floating
Point Value

Command response
from terminal

Floating
Point Value

1
(PLC loads floating
point value first)

floating point
value = 21.75

2
(PLC sends command
fo set farget 1 cufoff
value)

110 (dec) loaded
info command
word O:XX1

floating point
value = 21.75

3
(IND780 terminal sees
new command , loads
the value into the target
and ends a return
message to indicate the
new target value)

Command ack. = 1
F.P.ind=13

Floating point
value =
21.75

4

(PLC instructs IND780

terminal fo starf “using”
new target value)

114 (dec) loaded
info command
word O:XX1

5
(IND780 terminal sees
new command)

Command ack. = 2
F.P.ind =30

(null value)
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Step #

Scale command
(from PLC)

Scale Floating
Point Value

Command response
from terminal

Floating
Point Value

reported data.

The PLC should always wait to receive a command acknowledgment before sending the next command
to the IND780 terminal. After the PLC finishes loading its target value, it can resume monitoring the
weight information required by sending a command fo report some type of weight or set up a rotation of

Table 4-15: Data Requirement: Rotation of Gross Weight and Rate Updated on Interface Update Cycle

Step #

Scale Command

Scale Floating

Command Response

Floating Point

(from PLC) Point Value from Terminal Value
1
(PLC clears out any 3 (dec) loaded
revious rofation with info command
P word 0:XX1
reset)
2 Command ack.= 1
(IND780 terminal sees FP ind = 3'0_
new command) T
3 40 (dec) loaded
(PLC adds gross weight | info command
fo rotation) word 0:XX1
4
(IND780 terminal sees Corpr;airrl% G_Clgo= 2
new command) o -
b 46 (dec) loaded
(PLC adds rate to the into command
rotation) word O:XX1
6
(IND780 terminal sees Command ack. = 3 (null value)

new command)

F.P.ind = 30

At this point, the rotation
the rotation.

has been set up. Now the PLC needs to command the IND780 terminal fo begin

7
(PLC sends the
command to begin the
rofation at interface
update cycle)

0 (dec) loaded
info command
word O:XX1

8
(IND780 terminal
sends gross weight at
interface update cycle ~
60 msec)

Command ack. =0
F.P.ind=0

Floating point
value = gross
Wi,

9
(PLC leaves O in its
command word and the
IND780 terminal sends
the rate value at the
next inferface update
cycle)

0 (dec) loaded
info command
word O:XX1

Command ack. =0
F.P.ind=6

Floating point
value = rafe
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Step #

Scale Command
(from PLC)

Scale Floating
Point Value

Command Response
from Terminal

Floating Point
Value

10
(PLC leaves 0O in its
command word and
IND780 terminal sends
the gross value at next
interface update cycle)

0 (dec) loaded
info command
word 0:XX1

Command ack. =0
F.P.ind=0

Floating point
value = gross
Wi

11
(PLC leaves O in
command word and
IND780 terminal sends
the rate value at the
next inferface update
cycle)

0 (dec) loaded
info command
word 0:XX1

Command ack. =0
F.P.ind=6

Floating point
value = rafe

This rotation continues until the PLC sends a different command. At approximately every 60 msec the
IND780 terminal updates its data with the next field in its rotation. The PLC must check the floating point

indication bits fo defermine which data is in the floating point value.

Table 4-16: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command

Scale command

Scale Floating

Command response

Floating Point

L) (from PLC) Point Value from terminal Value
1 3 (dec) loaded
(PLC clears out any into command
previous rotation with word 0:XX1
resef)
2 Command ack.= 1
(IND780 terminal sees P ind = 3'0_
new command) ST
3 41 (dec) loaded
(PLC adds net weight to [ info command
rotation) word O:XX1
4
(IND780 terminal sees CO??“{:%O_C‘;O‘ 2
new command) ST
5 46 (dec) loaded
(PLC adds rate to the into command
rotation) word 0:XX1
6 (null value)

(IND780 terminal sees
new command)

Command ack. =3
F.P.ind =30

At this point, the rofation
fo begin the rotation and

has been set up. No
advance to the next

w the PLC needs send commands fo the IND780 terminal
value when required.

7
(PLC sends the
command to report the
first field in the

1 (dec) loaded
info command
word 0:XX1

rotation.)
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Step # Scale command | Scale Floating Command response | Floating Point
P (from PLC) Point Value from terminal Value

ommand ack. = oating poin
8 C dack. =1 Floating point
(IND780 terminal F.P.ind=1 value = net

acknowledges the weight
command and sends

nef weight at every
interface update cycle
until the PLC gives the
command to report the

next rofation field.)

9 2 (dec) loaded
(PLC sends the info command
command to report the word 0:XX1
next field.) Note: if the
PLC leaves the 1 (dec)
in the command, the
IND780 terminal does
NOT see this as another
command to report the
next rofation field.

10 Command ack. =2 | Floating point

(IND780 terminal F.P.ind=6 value = rafe
acknowledges the

command and sends

rate at every interface

update cycle until the

PLC gives the

command to report the

next rofation field.)

At approximately every 60 msec the IND780 terminal updates its data with new data, but it does not
advance to the next field in the rotation until the PLC sends it the command to report the next field. The
PLC should check the floating point indication bits to determine which data is in the floating point value

4.4.8. Controlling the Discrete 1/0 Using a PLC Interface

The IND780 terminal provides the ability fo directly control some of ifs discrete outputs and read
some of ifs discrete inpufs via the (digital) PLC inferface options. System infegrators should be
aware that the terminal’s discrete /O updates are synchronized with the terminal’s interface update
cycle rate and not with the PLC 1/0 scan rate. This may cause a noficeable delay in reading inputs
or updating outputs as observed from the PLC to real world signals. Consult the IND780 Terminal

Technical Manual for discrefe I/0 wiring. Also note that the outpufs must be unassigned in the
IND780 terminal setup.
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4.5. Hardware Setup

4.5.1. Wiring

The IND780 wiring is shown below. Consult http://www.odva.org/ for additional DeviceNet wiring

information.

Figure 4-4: DeviceNet Connector Pin Numbering

o]

z3~+=—+BE3 1~ PR

Pin Number | Description Wire Color
1 V- Black
2 CAN L Green
3 Drain
4 CAN H White
5 V+ Red

METTLER TOLEDO IND780 Terminal PLC Inferface Manual
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4.6. Software Setup

The IND780 terminal automatically detects the presence of a DeviceNet Kit option board if one is
installed. When the option is detected, the IND780 terminal enables the DeviceNet parameters in
setup at Communication > PLC Inferface > DeviceNet. Figure 4-5 graphs the DeviceNet and PLC
Data Format program blocks. Default values are indicated with an asterisk (*).

PLC Interface

Node Address |—»{ 0 — 63* |

Dafa Rafe —»{ 125%, 250, 500 | Kb

Data Format

Formaf || Divisions, Floafing Point, Application, Infeger* |

Byte Order

—»{ Word Swap*, Byte Swap |

&= Table Search

f Formaf <> Applicafion

PLC Message Slots View
[Message Slof| Scale | Terminal |

%, Back
/ Edit PLC Message Slot Edit

—»{ Message Slof |—»{ [# of slof] |
——»{ Scale —»{ 1,2, 3,4, Sum |
—»{ Terminal |— Local
EE— ESC
—% OK |
[[_New ]»PLC Message Slot New
—»{ Message Slof |—»{ [# of slof] |
——»{Scale |—» 1, 2, 3,4, Sum |
——»{ Terminal |—»{ Local |
m@ | Esc ESC
— % 0K

Warning!

[C Clear | Clear All PLC Message Slots

Continue?
EJESC] [ OK

Figure 4-5: The DeviceNet Program Block and Data Format Setup Block
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4.6.1.
46.1.1.

46.1.2.

DeviceNet and Data Format Setup Blocks
DeviceNet setup

In Setup, access Communication > PLC Interface > DeviceNet (Figure 4-6). Select the Node Address
field and set an address, from O to 63. The address should be unique in the DeviceNet network.
Select from a list of possible Data Rafes (125Kb, 250Kb or 500 Kb).

06/Dec/2007 16:22
DeviceNet

Mode Address

IP=172.18.54.111

Data Rate I125 kh ﬁ

N

Figure 4-6: DeviceNet Setup Screen

Data Format setup

1. From Setup, access Communication > PLC Interface > Data Format. Format may be selected
from a drop-down list as shown in Figure 4-7. When Application format is selected, only the
Format box appears on this screen.

P=172.1854.111 03/Jan/2008 15:50
PLC Data Format

Format Integer -

Byte Order |Wurd Swap E|
Configure Message Slots
PLC > IND780 0 bytes

IND780>>PLC 0  bytes

R =

Figure 4-7: PLC Data Format Screen

2. Select the Format (Integer, Divisions, Floating Point or Application): [default Integer] Changing the
Format will delete any existing Message Slots.

Integer Reports scale weight as a signed 16 bit integer (+ 32767).

Divisions Reports scale weight in display divisions (+ 32767). The PLC multiplies
the reporfed divisions by the increment size to calculafe the weight in
display units.
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Floating Point  Displays weight in floating poinf data format

Application Allows a TaskExpert program fo interact with the PLC inpuf and output dafa.
The TaskExpert program is responsible for sefting up all input and output
data from the IND780 and to control the data length of the input and output
assemblies (8 bytes I/0 maximum). For application commands used in
TaskExpert, refer to the TaskExpert Reference Manual (document number
64060431).

3. Select Byte Order: [default Word Swap]

Word Swap  Takes the IEE 754 single-precision floating point format and swaps the two
words in the 32-bit double word. This format is compatible with RSLogix
5000 processors.

Byte Swap Makes the floating point format compatible with S7 PROFIBUS.

4. The bottom of this screen (Figure 4-7) displays the number of bytes that will be sent by the IND780 and
the number of bytes expected from the PLC.

5. Press the VIEW TABLE softkey @ to set up the number of Message Slofs (maximum number
is 2 if integer or Division data format is selected; default is 0), for communications between the
IND780 and the PLC. Figure 4-8 shows the Message Slots View.

IP=172.16.54.111 06/Dec/2007 16:25
PLC Message Slots View

Terminal

Local

Figure 4-8: PLC Message Slots View Screen

Press the EXIT softkey \ to exif the view screen.

Press the EDIT softkey / to edit an existing slof.
Press the NEW softkey D to enter a new slot.

Press the DELETE softkey é? to delefe an existing slof.
Press the CLEAR softkey C to delete all existing slots

6. Figure 4-9 shows the screen that opens when NEW is selected from the Message Slots View
screen (Figure 4-8).
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IP=192.165.0.1 07 Marf2006 11:36
PLC Message Slot New

hessage Slot 1
BT
Terminal ILDcaI V|

= %

Figure 4-9: New Message Slot Screen

Scale Enter the scale number fo be associated with the new Message Slot.
Terminal Default is Local.

4.7. Troubleshooting

All DeviceNet nodes are required fo have 2 status LEDs. These LEDs (labeled in Figure 4-2)
indicate module and nefwork status. See definitions below.

4.7.1.1. Module stafus LED (MS)

This LED displays the status of the IND780 Terminal DeviceNet board.

LED State Meaning

Solid Green | Normal operation

Flashing Green | DeviceNet board fault

OFF | No power fo the DeviceNet board

Solid Red | Unrecoverable board fault

Flashing Red | Recoverable fault

Flashing Orange | Board performing self-test

E Nofe: If the module status LED indicates anything after powering up the unit and attaching the
DeviceNet cable, the IND780 Terminal must be powered down and restarted. If the LED
continues fo show a condition other than solid green, replace the board.
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4.7.1.2. Network status LED (NS)

This LED displays network status.

Solid Green  Node is communicating to scanner

Flashing Green  Device is connected to the network buf not being scanned

The most common reason for this is the device has not been added fo the scan list.
Consult DeviceNet configuration tool’s help in order to commission the node and put it in
the scan list.

OFF  No DeviceNet power

Solid Red  Critical Link error
This error typically indicates a cable problem

Blinking Red  Connection Timeout

4.8. DeviceNet Option Kit

No spare parts are associated with the DeviceNet option kit. The kit CIMF part number is
72193580. Table 4-17 shows what comes in the kit.

Table 4-17: DeviceNet Option Kit

Description Qty.

Installation Instructions 1
PCB Package 1
Cylindrical ferrites 3

3

M3 x 8 screws

4.9. DeviceNet Commissioning and Configuration
Examples

The user must register the EDS, connect the device and add the IND780 Terminal to the DeviceNet
master’s scanlist. Note that every vendor’s software is different. Depending upon master and
software, the user may have to cycle power on the master in order to complete the commissioning
of any device added to the network. Consult the master’'s documentation for more information. The
following example is for Rockwell soffware and Logixb6000 processor.

4.9.1. Configuring the IND780 Terminal with RSNetworx for DeviceNet

The EDS file located on the CD-ROM supplied with the IND780 Terminal contains configuration
information fo allow RSNetWorx for DeviceNef to set up a single polled 1/0 connection between a
METTLER TOLEDO IND780 Terminal and DeviceNet master/scanner. Note that this order of
operations isn’t the only way of configuring the IND780 terminal.
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49.1.1. Registering the EDS file

The EDS file must first be registered into RSNetWorx for DeviceNet. This is accomplished using the
EDS Wizard.

To access the EDS Wizard:

Click Tools then EDS Wizard... to begin the registration process.

- DeviceMet - RSNetwWorx for DeviceNet

File Edit Wiew Metwork Dewice Tools Help
IR
Hardware

E--@ DeviceM et
EH@ Categam
- #E) AC Diive
- Barcode Scanner
Communication Adapter
- DeviceMet to SCAMport
- Codge EZLIME

o -

Figure 4-10: Accessing the EDS Wizard

The EDS Wizard Welcome screen appears.

EDS Wizard |

YWelcome to the EDS wizard

The EDS “Wizard alloves pou to:
- reqizter ED5-based devices.
- unregister a dewvice.
- change the graphic images azsociated with a device.
- create an EDS "Stub."
- ypload of EDS data fram an "unknown'' anling device.

To continue click Mext

Caticel |

Figure 4-11: EDS Wizard Welcome

Click Next to begin the registration process.
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In the Options screen, make sure the Register an EDS file(s) radio button is selected.

EDS Wizard |

Options

The EDS Wizard provides you with several tasks.

2]

i~

Register an EDS file[z].

T hiz option will add a devicels) to our database.

7

7

& 20
] =
e

7

b

(Er T IO
EHEEE IR f N

B

Unregister a device.
Thiz option will remove a device that has been registered by an EDS file from
our database.

Change a device's graphic image.
Thiz option allows vou to replace the graphic image [icon file] associated with &
device.

Create an EDS Stub.
Thiz option creates an EDS fle with information that describes the file, device
and |40 charactenishics.

pload EDS.

Tz willl allaw pow to upload parameter data fram & device ta be uzed to create
at EDS file:

< Back I Mest » I

Cancel

Click Next, then Browse fo

Figure 4-12: EDS Wizard Options Screen

select a file to register.

Browse fo the appropriate location and select the file MT_IND-DNET.eds. (The EDS file is located on
the CD-ROM.) Click the Open button.

Confirm that the correct file is showing in the Named: field, then click Next.

Lirnit Switch

Mokor Overload

Makar Starter

() Photoslectric Sensor
[ PointBus Makor Starker

) sCAmport Adapter

1y O R ey R

[ Smark MCC
+- [ Sperialty 1O
=) vendor

- @ Mettler-Toleda, Inc.

=) Communication Adapter

EHE MT IND-DMET
1= [T PT-DNET
Mettler Toledo D

+ @ Rockwell Automation - Allen-Bradiey
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Inductive Praximity Switch

() Rockwell Autamation miscellansous

[[7) Safety Discrets 1jO Device

Rockwell Software’s EDS Wizard

Registration

Electronic D'ata Sheet file(z) wil be added to your system for use in Rockwel
Software applications.

T

* Register a single file
" Reqister a drectory of EDS files

Named:
C:\ettlertdevicenet\Mt_IND-DNET.eds

Browse...

* If there iz an icon file [Lico) with the same name as the file(z] you are registering
then this image will be associated with the device.

@)

To perform an ingtallation test on the file(s), click Next

< Back Hext »

Cancel
MEDOOO1000

wl

Figure 4-13: File Selected, Ready to Register
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Acknowledge the error applet. This error is generated due to the EDS file being generic for other MT
devices. The |0 sizes will be configured later in the process.

= _wN_a MMOCRN_ Ml . £ _ .= _kl_a

£ 1756-DNB/A HE

Generall Module  Scanbst | Input I Dutputl ADR I Summalyl

Available Devices: Scanlist:
| . |EB 02, MT IND-DNET
Edit IO Parameters : 02, MT IND-DMET

(gellEE  MT IND-DNET

Strobed:

Input Size: ID _I:: Biytes

Scanner Configuration Applet

Change of State # Cycli

¥ Change of State. € Cyclic

' ‘\Warning: The connection sizes that vou've entered differ From that expected by the device, IF vou choose Yes to continue, the
. connection ko the device may Fail. To restore the sizes back the default expected by the device, click the Restore [/ sizes button,

Do vou wank to continue using the values that vou have manually entered?

Es Ta |

Foll Rate: IEveryScan ;I

H‘“\This window appears after the OK button is

clicked. Click the Yes button to continue

ak | Cancel I Restare 1/0 Sizes I

T O I
- Specialty IfO
E@ Yendar
EI@ Mettler-Toleda, Inc,
E@ Communication Adapter
B MT IND-DNET
. MT PT-DNET

Figure 4-14: File Validity Confirmed

Ensure that the MT_IND-DNET.ico icon is selected.
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Note: RSNetWorx for DeviceNet will not be able fo find the icon unless it is in the same directory as

the EDS file.
Rockwell Software’s EDS Wizard 3

Change Graphic Image
r'ou can change the graphic image that iz associated with a device.

Product Types

Elrslags (et = @ Carmmunication Adapter
E T IND-DMET

< Back | Mext > | Cahcel

Figure 4-15: EDS Wizard Graphic Image (Icon) Selection

The Final Task Summary screen (Figure 4-16) will appear. Click Next.

Rockwell Software's EDS Wizard

Final Task Summary
Thiz iz a review of the tazk pou want bo complete.

"o wiould like boregister the following device.
MT IMD-DMET

< Back | Mest » | Cancel

Figure 4-16: Final Task Summary Screen
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49.1.1.1. Setting up an 1/0 Connection

After the EDS file has been registered, RSNetWorx is used fo set up a polled connection between the
METTLER TOLEDO IND Terminal and the DeviceNet master/scanner.

To set up the connection:

Note:  You must add the DeviceNet scanner card and choose the proper revision before going
online.

1. Select Network then Online fo browse the DeviceNet network.

S DeviceNet - RSMetWorx for DeviceNet

File Edit “iew | Metwork Device Diagnostics Tools Help

2| -

Hardware

[ Doreroewmeen

o 0 o s O B

I'fﬁ Gaeneral Purpose Discrete I/O
[ Generic Device

Figure 4-17: RSNetWorx Online Browse
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2. Select the appropriate network path. In this case (Figure 4-18), 1756-DNB/A DeviceNet
Scanner is selected.

Browse for network El

Select a communications path to the desired network.,

v Autobrowse l:l

= =0 workstation, LA
+ ﬁ Linx Gateways, Ethernet
+-@ AE_ETHIP-1, Ethernet
-2 TCP-1, Ethernet
= ﬂ 111.111.111.161, 1756-EMET/E, 1756-ENET/E
- Backplane, 1756-A7]A
+ 00, 1756-L61 LOGIXSSE1, Panther DME_Test
01, 1756-EMET/B
+ 02, 1756-CHBR/D, 1756-CHERYD DOS_38_40
+ 03, 1756-DHRIOIE, 1756-DHRIOMN
|D4J 1756-DME[A, 1756-DMNBSA DeviceMet Scanner
+ -,5?3 A, DeviceMet
05, 1756-Ia16/A, 1756-IA16/8 ACIN
06, 1756-0A8)4, 1756-0A8/6  ACOUT

| Cancel | Help |

Figure 4-18: Browse for network

3. Click OK to continue. A dialog box like the one shown in Figure 4-19 will appear. Note that
you may be asked fo upload or download, depending on the version of soffware used.

RSHetWorx for DeviceNet

j) Before the software allows vou to configure online devices, vou must upload or download device information, Ywhen the upload or

download operation is completed, vour offline configur ation will be synchronized with the online netwark.

Mote: You can upload or download device information on either a network-wide or individual device basis.

oK | Help |

Figure 4-19: Confirmation Dialog Box
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4. Click OK in the dialog box. A Browsing network... box will display with a progress meter
indicating that the process is underway.

1

pacEesE  MWT IMND-DMET

>

Browsing network...

Mot found: Device at address 05

Cancel

Figure 4-20: Browsing Network Underway

5. Once the scanner has browsed the entire network, add IND Terminal to the 1756-DNB/A’s
scanlist by right-clicking on the scanner icon in the Graph window (note the tab af the
bottom of Figure 4-21), and choosing Properties. ..

iE=EERERI=S  MT IND-DNET

& cut Crx
! Copy ChrlHC
Delete Del

Re-register Device, .,

Export [T Details. .

Pick the Scanner Module, right click,
and select Properties. .. to gef the scan
list and 1/0 size setup

Figure 4-21: Accessing Scanner Properties
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6. The scanner’s properties dialog box will appear, as in Figure 4-22.

L5 1756-DNB/A

General l Mu:udule] Scanli&t] |nput ] Dutput] ADR ] Summar_l,l]

g 1756-DMEB A2,

I arne;

Drezcription:

Address: 0 =

Device |dentity [ Primary ]
Wendor: |Fh:u:kwe|| Autamation - Allen-Bradley [1]
Type: |Eu:ummuniu:atiu:un Adapter [12]

Device:  |[1756-DNBAA [14]
Catalog  |1756-DNB/A

Rewision:  |4.005 J J
(] | Cancel | Help |

Figure 4-22: Scanner Properties Dialog: Initial View
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7. Click the Scanlist tab in the properties dialog box. The view shown in Figure 4-23 will
appear.

L 1756 DNB/A

General] Module  Scanlist l Input ] Dutput] ADR ] Summar_l,l]

Available Devices: Scanlist:

EB 02, MT IND-DNET-1
>

>
«

[v Avtormap o Add [~

Electionic Key:
Upload from Scanner... | e

Download to Scanner... |

(1] | Cancel Apply Help

| ]|l !

Figure 4-23: Scanner Properties Dialog: Scanlist Tab Showing
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8. Highlight the IND Terminal (MT IND-DNET) and left-click to add it to the Scanlist. Once the
IND Terminal is added, it will appear in the right pane (Figure 4-24). Click OK.

5. 1756-DNB/A

General] Module  Scanlist llnput ] Elutput] ADR ] Summar_l,l]

Avallable Devices: Scanlist:

02, MT IND-DMET

i

EN R K ES

[ &utomap onAdd W MNode Active

| Electronic Keyr
v Device Type
| v “endar
v Product Code

- [ Major Revision
Edit [/0 Parameters...q\k
| Click on Edit I/O

Parameters... button

Ok | Cancel ‘ Apply ‘ Help ‘ |

Figure 4-24: IND Terminal Added to Scanlist
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9. The next step is to edit the I/O parameters of the IND terminal. The 1/O size depends on the
data type and the number of slots selected in the terminal. Note that slofs is a terminal
phrase that isn't used in typical DeviceNet terms; it was derived from previous PLC memory
mapping. It is used in the terminal setup to remain consistent across the Mettler Toledo
terminal line. Infeger or Divisions with one slot will be 4 bytes/in 4 bytes out. Infeger or
Division with 2 slots is 8 bytes in/8 bytes out. Float is always 8 bytes in and out.

Edit 170 Parameters : 02, W1 IND-DMET

[ Shobed: [ Change of State / Cyclic

[nput Size: _|:| Bytes * -
Select Polled

Irput Size: _|:| Bytes
¥ Palled: Output Size: _|:| Bytes
Imput Size: |8 _|:| Bytes Heartbeat Rate: _|:| Mmzec

Output Size:

Pall Bate: Flit Paoint data is 8 bytes, 2 zlatz of Integer
or Divizions iz 8 bytes, 1 slot of Integer or

Divizionz iz 4 hytes

Ok, Cancel | Restore |/0 Sizes |

*,
i 1= g8 I"ILL\\_P T
+ % Specialty IjO | Click 'Ok button to complete]

Figure 4-25: Editing I/0 Parameters

10. Download the configuration to the scanner card, in order to commission the network. In the
prompt that appears (Figure 4-26), click Yes to continue. Note that some scanner cards
may require power down for changes to fake effect.

- Scotth60snaps. dnt - RSHetWorx for DeviceNet

Eil= Edit “iew | Nebwork Device Diagnostics Tools Help

@ @ - Single Pass Browse
@ - 4 Continuous Browse
H 1
Cnli F10 W
Hardwiare &5 Online

= ﬁ Categ pload Fram Metwark,

A Download to MNebwork,
B
o
O Properties, ..

.
[ v oevcorict

DeviceMet Safety Scanner

Safety Device Yerfication Wizard

+- -

Figure 4-26: Network Download Confirmation Prompt
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11. Once the IND Terminal has been added to the scanlist, access the Properties dialog fo
verify its 1/0 mapping (Figure 4-27 and Figure 4-28) within the scanner card. Note that
aufo or manual mapping can be used. Consult the master's documentation for advance 1/0
mapping options. If manual mapping is used. Be sure fo start with an unused section of

memory for offset.

- 1 756-DNBif

General] Mu:u:lule] Scanlist  Input lDutput] ADR ] Summary]

MNode | Type | Size | Map |
EB 02, MT ... Polled B 1:1.Data[0].0

< | >

Agsembly Data = Start Dw/ord: |0 _%I

Memary:

Unmap

Advanced...

Optionz...

s

B-DMNEBAA

WT IND-DNET

Bitz 31 -0

02, MT IND-DWET

LT

0k Cancel Apply

Help

Figure 4-27: IND Terminal Mapping
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columns show Yes for the IND Terminal.

L5 1756-DNBiA

12. Verify that I/0 mapping is complete by choosing the summary tab. Note that the Mapped

Eeneral] Module] Scanlist] [ripLt ] Dutput] ADR Summary l

MHode | Aclive | Key | l... | Mapped | Ou... | M apped |

B 00, <51 Mo 0 Mo 0 No

[
|

LgREs T IND-DNET

(]9 | Cancel Apply Help

Figure 4-28: Summary Tab
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4.9.2
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PLC Programming

The IND Terminal is now ready to communicate to the master or DeviceNet scanner. You must
configure the PLC or other master with DeviceNet scanner to send and receive dafa via polled
messaging. For this example the RSLogix5000 software is used in conjunction with the
Controllogix5000 processor with DeviceNet scanner card. Note that these examples may or may
not be applicable depending upon whether you have an existing program or different version of

soffware.

1. Create a new project.

Hew Controller

Wendor:
Type:

Rewvigion:

I arme:

Drescription:

Slat:

Create In:

Chaszsiz Type:

3

Allen-Bradley

| 1756-LET

]

[~ Redundancy Enabled

Controllogiz2561 Controller j ak |

Cancel

Help

|S cotts_Project

Thiz iz a Devicenet example.

|1?58-ﬂ? 7-5Slot ControlLogix Chaszsiz

o =

|c:\FISLogi:-c S000%Projects Browsze. .

J

Figure 4-29: New Project Dialog

2. Add DeviceNet scanner card to existing chassis.

I Select Module

i odule

[« |

1756-CNERE
1756-CNER/D
1756-CNEBRJE
1756-DHRIOME
1756-DHRIOC
1756-DHRIOID

1756-EMNZT A
1756-ENBFA
1756-EMNET/A
1756-EMNET/A
1756-ENET/B
1756-EWEB/H

By Categony

D escription Wendor

1756 ControlMet Bridge, Redundant Media Allen-Bradley ~
1756 ControlMet Bridge, Redundant Media Allen-Bradley
1756 ControlMet Bridge, Redundant Media Allen-Bradley
1756 DH+ Bridge/RIO Scanner Allen-Bradley
1756 DH+ BridgefRIO Scanner Allen-Bradley
1756 DH+ Bridge/RIO Scanner Allen-Bradley

Scanner Allen-Bradley

ps Ethernet Bridge, Twistad-Pair Media Allen-Bradley
1756 10{100 Mbps Ethernet Bridge, Fiber Media Allen-Bradley
1756 10{100 Mbps Ekhernet Bridge, Twisted-Pair Media Allen-Bradley
1756 Ethernet Communication Interface Allen-Bradley
1756 Ethernet Communication Interface Allen-Bradley

1756 10{100 Mbps Ekhernet Bridge wiEnhanced Web Serv,, F'.Ilen-BradIeJy v
3

Find... | Add Favorite|

X

By Yendor J Favorites ]

o]

Cancel | Help |

Figure 4-30: Adding DeviceNet Scanner
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3. Configure scanner card. Refer to Rockwell software documentation for more information.

New Module gl
Tupe: 1756-0ME 1756 DeviceMet Scanner
Wendor: Allen-Bradiey
Mame: |DNB_MD'2|U|E Input Size: 124 = [32bit)
Description: | Scott's Moduld Output Size: 123 = [32hi
Status Size: 32w | [32-hit]

Mode: 0 3: Slot: 1 3:
Revision: 7 - 1 3: Electronic Keving: | Compatible K.eying ﬂ

[v Open Module Properties ] | Cancel Help

Figure 4-31: Ready to Go Online

4. Create User-Defined tags. These are under data type. In this example the Integer Data Format is
being used; create these fags in order to get the data from the scanner’s memory location into a
useable/readable format. Create 2 tags. One is for the weight dafa (single 16 bit infeger) that
can be read in decimal format and the other is for the status information (16 bit value) this is
read in binary. User-Defined tags will be different for the Floating Point Data Format.

12 RSLogix 5000 - Panther_DNB_Test [1756-L61] - [Data Type: Panther_DNet_Input_Data]

B File Edt View Ssarch Logic Communications Tools Window Help

8|(E] S| o=@ | [soreea -] Bl = [vE 2]a]
Offline 1. I RN W EE Pt [TERIMTLTT111. 161 \BackplanhD ] &
Mo Faezs 0 I': SET
Ma Edits 2 =i ﬂ ‘ ‘ | | ‘ ﬂ

JiiN | E Y s % %

=& Contraller Panther_DME_Test
Controler Tags

5 Controller Pk Handier Name: [Panther_DNet_Input_Data
[ Power-Up Handler B i T —TCr
CEg eschiption: ‘anther Input Data,
%5"; - Words 0 and 1
= ainTas
= [ mainProgram
Program Tags
B MainRoutine
3 Unscheduled Programs | Phases
=1 Mation Groups
o ‘;——‘ “d"gm““d pores Members Data Type Size: 4 byte(s]
tends
= Data Types Name Data Type Style Desciiption
= 8], User-Defined | Iriegs_weight INT Decimal | Inieger Scale Weight Data
Panther_DNet_Input_Data | Scake_Status INT Binary Scale Status Bits
+ O, strings L]

- Oy, Predefined
= (g}, Module-Defined
=3 10 Configuration
= 9 1755 Backplane, 1756-A7
[0] 1756-L61 Panther_DNE_Test
= 8 [1]1756-ENET/E EtherNst_Bridge
& Ethernet
f] [4] 1756-DNB DeviceMet_Scanner

Figure 4-32: Creating User-Defined Tags
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5. Create an unconditional rung of logic that activates the command register run bit. This bit is

required to activate the DeviceNet scanner card. Then create another uncondifional rung that
activates the copy command. Copy the scanner’s I/0 mapped data info the user defined tags.

&/ RSLogix 5000 - Panther_DNB_Test [1756-L61]* - [MainPragram - MainRoutine]

[Ef Fie Edit View Search Logic Communications Tools Window Help

e S Y,

[ Patn: [TCRAVITT T 11116 T Bakplane

B|=|d| S| b5

Offline 0. FRUN
NoForces ». FE;T
No Edits =% mio

-8 x

S
A A AR [ i

0| 4| »|\Favorites {BT & TmerCourter £ npuopt £ Compare

=1+ Controller Parkher_DNE_Test
Contraller Tags
[ Controller Fault Handler
(1 Power-Up Handler
= £ Tasks
= 8 MairiTask
= (% MainProgram
Pragram Tags
[ mainrovtine
(3 Unscheduled Programs / Phases
=151 Motion Groups
[ Ungrouped Azes
(3 Trends
= Data Types
= ) User-Defined
Panther_DNet_Input_Data
% g Strings
) Cp predefined
- O Module-Defined
= &5 1j© Corfiguration
= &8 1756 Backplane, 1756-A7
49 [0] 1756-L61 Panther_DMB_Test
= B [L] 1756-ENET/B EtherNet_Fridge
&5 Ethernet
Bl [4] 1756-DNE DeviceNet_Scanner

take: the DeviceNet Scanner run. ~
Lecat4:0 CommandRegister Run

Panther Input Data,
Wwiarls 0 and 1

1 Copy File —
Source  Locak4:| Datald]
Dest Parther_Input_Data
Length 1

2 [ it Equal
Source & Send_Tare_Target_Value
04

Bit Field Distribute: T
Source Send_Tare_Target_value
0

] Moslle Defined Tags
Local 41
Local4:0
Locald:s

Descrigion  Device Net Scanner
Stetus: Offine

Module Fault

<

Source B Tare_Target_Was Saurce Bt 0
o¢ Dest Output_Pata_To_Send
04
Dest Bit o
Length 16
——{ copyFile —
Source Output_Data_To_Send
Dest Locat4:0 Data(D]
Length 1

ove
Source Send_Tare_Target_value
0

B
Dest Tere_Target_Was
0y

Enter SINT, INT, or DINT destination bit position value

Rung 0 of 4 ARP

U -4 Ts0am

Figure 4-33: Creating an Unconditional Rung

6. At this point you can download the program and run it and, provided the wiring and

configuration are correct, you will receive weight and status information back from the IND780

Terminal.

Note that examples, and the EDS and IND Terminal icon files, are locafed on the IND780

documentation CD that comes with every unit.
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5 EtherNet/IP

5.1. Overview

EtherNet / IP, short for "EtherNet Industrial Protocol," is an open industrial networking standard that
takes advantage of commercial, off-the-shelf EtherNet communication chips and physical media.
This networking standard supports both implicit messaging (real-time 1/0 messaging) and explicit
messaging (message exchange). The protocol is supported by ControlNet Infernational (CI), the
Industrial Ethernet Association (IEA) and the Open DeviceNet Vendor Association (ODVA).

EtherNet / IP utilizes commercial, off-the-shelf EtherNet hardware (for example, switches and
routers) and is fully compatible with the Ethernet TCP/IP profocol suite. It uses the proven Control
and Information Profocol (CIP) to provide control, configuration, and data collection capability.

The kit enables the IND780 terminal to communicate to EtherNet / IP Programmable Logic
Controllers (PLCs) through direct connection fo the EtherNet / IP network at either 10 or 100 Msps
speed. The kit consists of a backplane-compatible I/0 module, mounting hardware, and a ferrite.
Software to implement the data exchange resides in the IND780 ferminal.

The EtherNet / IP Kit option has the following features:

e User-programmable IP addressing.

o Capability for bi-directional discrete mode communications (Class 1 Messaging) of weight or
display increments, status, and confrol data befween the PLC and the IND780.

Figure 5-1 and Figure 5-2 show an EtherNet / IP module and its components. Nofe that the
module’s address is set in soffware (see Figure 5-8), and the DIP switches indicated in Figure 5-2
must all be set fo OFF.

Figure 5-1: EtherNet / IP Module
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5.1.1.

MAC ID DIP
switches

EtherNet i e L & BN 500 not use)
(RJAB) port T ‘ : '

Figure 5-2: EtherNet / IP Module Components

Definition of Terms

Some terms (such as Target) used by the EtherNet / IP PLC application have a different sense from
their use by the IND780 terminal. Table -1 provides definitions specific fo EtherNet / IP.

Table 5-1: EtherNet / IP Definition of Terms

Term Definition

An Adapter Class product emulafes functions provided by traditional rack-adapter
Adapter Class | products. This type of node exchanges real-time I/O data with a Scanner Class product. If
does nof initiate connections on its own.

Class 1 | In EtherNet / IP. communication protocol scheduled (cyclic) message transfer between a
Messaging | PLC and CIP Adapter Class device.

Class 3 | In EtherNet / IP. communication profocol unscheduled message transfer between a PLC
Messaging | and CIP Adapter Class device. This is used by the IND780 for explicit messaging.

A connection is a relafionship between two or more application objects on different
nodes. The connection establishes a virtual circuit between end points for fransfer of data.
Node resources are reserved in advance of dafa transfer and are dedicafed and always
available. Connected messaging reduces dafa handling of messages in the node.
Connected messages can be Implicit or Explicit. See also Unconnected Messaging.

Connected
Messaging

Connection | Source for I/O connection or message requests. Initiates an I/0 connection or explicit
Originafor | message connection.

Explicit Messages can be sent as a connected or unconnected message. CIP defines an
Explicit Messaging protocol that states the meaning of the message. This messaging

Explicit | protocol is contained in the message data. Explicit Messages provide a one-time
Messaging | fransport of a data item. Explicit Messaging provide the means by which typical
request/response oriented functions are performed (e.g. module configuration). These
messages are typically point-to-point.

Implicit Messages are exchanged across I/0 Connections with an associated Connection
ID. The Connection ID defines the meaning of the data and establishes the

Implicit | regular/repeated fransport rate and the transport class. No messaging profocol is
Messaging | contained within the message data as with Explicit Messaging. Implicit Messages can be
point-to-point or multicast and are used fo transmit application-specific I/0 data. This
term is used inferchangeably with the ferm 1/O Messaging.

Function that uses the I/0 messaging services of another (I/0 Server) device to perform a
I/O Client | task. Initiates a request for an I/O message to the server module. The I/0 Client is a
Connection Originator.

I/0 Messaging | Used inferchangeably with the term Implicit Messaging.

Function that provides 1/0 messaging services to another (/O Client) device. Responds fo

VO Server a request from the 1/0 Client. I/O Server is the target of the connection request.
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Term Definition

Message | Function that uses the Explicit messaging services of another (Message Server) device to
Client | perform a fask. Initiates an Explicit message request to the server device.

Message | Function that provides Explicit messaging services fo another (Message Client) device.
Server | Responds to an Explicit message request from the Message Client.

A Scanner Class product exchanges real-time 1/0 data with Adapter Class and Scanner
Scanner Class | Class products. This type of node can respond to connection requests and can also
initiafe connections on its own.

Destination for I/O connection or message requests. Can only respond fo a request,

Target cannot initiate an 1/0 connection or message.

Provides a means for a node to send message requests without esfablishing a
connection prior fo dafa transfer. More overhead is confained within each message and
the message is not guaranfeed desfination node resources. Unconnected Messaging is
used for non-periodic requests (e.g. network “Who” function). Explicit messages only.
See also Connected Messaging.

Unconnected
Messaging

5.1.2. Communications

The IND780 terminal utilizes component parts fo ensure complete compatibility with the Allen-
Bradley EtherNet / IP network. An IND780 terminal is recognized as a generic EtherNet / IP device
by the PLC.

Each EtherNet / IP opfion connected to the EtherNet / IP network represents a physical IP Address.
The connection is made via a RJ-45 connector on the option card (see Figure 5-2).

The wiring between the PLC and the IND780 EtherNet / IP connection uses EtherNet twisted pair
cable. The cable installation procedures and specification including distance and termination
requirements are the same as recommended by Allen-Bradley for the EtherNet / IP network.

The IND780 only uses Class 1 cyclic data for discrete data and explicit messages for access fo the
IND780 Shared Data Variables. Explicit message blocks may be connected or unconnected; the
PLC programmer must make this choice.

5.1.3. IP Address

Each EtherNet / IP opfion represents one physical IP Address. This address is chosen by the system
designer, and then programmed into the IND780 terminal and PLC. There is also a DHCP client
feature for EtherNet / IP to use a host server to assign addresses. The IND780 ferminal’s address is
programmed in setup at Communication > PLC Interface > EtherNet / IP. IND780 IP Address entry
must be unigue for each IND780.

5.1.4. Data Formats

The EtherNet / IP Kit option provides discrefe data fransfer, Class 1 messaging. Discrete data is
confinuously available. The EtherNet / IP option has its own logical IP address to send and receive
information fo and from the PLC. There are five data formafs: Integer, Divisions, Floating Point,
Template and Application.
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9.2.

5.2.1.

Sharing a PLC Interface

Network Topology

It is possible for a PLC inferface to be concurrently shared between multiple clustered terminals. The
following example (Figure 5-3) shows a network topology where a PLC interface located in one
IND780 terminal, known as the bridge, is shared across the terminal’s Ethernet TCP/IP cluster.

‘ Scale 1 ‘ ‘ Scale 2 ‘

]

IND780 Bridge
PLC node: 1
Cluster node: 1

PLC Interface
Network

Ethernet TCP/IP
cluster network

IND780
PLC node: None
Cluster node: 2

IND780
PLC node: None
Cluster node: 3

Scale 1 Scale 1

Figure 5-3: Terminal Cluster Network Topology

Up to 20 terminals can be connected in the cluster. However, the number of message slots
available for communications depends on the type of PLC inferface. All available PLC message
slofs can be configured to send or receive dafa to or from the remote terminals via the cluster. Refer
to the appropriate PLC chapters in the IND780 PLC Interface Manual for further defails on message
slots” limitations.

To allow bridging of the PLC interface, first a cluster network must be set up among the IND780
terminals. Once the cluster is established, configure the PLC interface on the bridge ferminal, set up
its data format and assign the required local or remote scale’s data fo the message slots. Figure
5-4 shows an example of fwo message slots, the first being allocated to scale 1 of the local bridge
terminal and a second slot to scale 1 of the remote terminal node 6. For details on configuring the
PLC interface in a cluster ferminal, refer fo the Software Setup section, below.

The use of PLC inferface sharing is not recommended when real fime weight or rate information is
required by the PLC for fast process control. The determinism of the terminal’s PLC interface dafa
update rate is influenced and limited by the characteristics of Ethernet TCP/IP communications used
in the cluster nefwork.

METTLER TOLEDO IND780 Terminal PLC Interface Manual 64057518 | 11 1 06/2021



P=172.18.54.122 09/0ct/2007 17:2
PLC Message Slots View

Message Scale Terminal
1 1 Lacal
2 1 ]

Figure 5-4: PLC Message Slots View Screen

Figure 5-5 shows a typical EtherNet/IP network arrangement, with IND780 ferminals connected
directly to a Logix confroller without the use of the terminal’s PLC inferface sharing.

Logix 5550 CIP Address CIP Address
Controller | 1726-Enet IND780 IND780

‘ Scale 1 }——{ Scale 3 ‘ ‘ Scale 1 }——{ Scale 3 ‘
‘ Scale 2 }——{ Scale 4 ‘ ‘ Scale 2 }——{ Scale 4 ‘

Figure 5-5: Typical Network Topology

5.3. Data Definition

The EtherNet / IP Kit option uses discrete data for its communication with PLCs. Data transfer is
accomplished via the PLC’s cyclic messaging.

5.3.1. Data Integrity

The IND780 has specific bits to allow the PLC to confirm that data was received without interruption
and that the IND780 is not in an error condition. It is important to monitor these bits. Any PLC code
should use them to confirm the integrity of the data received by the IND780. Refer to the data charts
for specific information regarding the Data OK, Update in Progress and Data Integrity bits and their
usage.

5.3.2. Assembly Instances of Class 1 Cyclic Communications

Class 1 cyclic communications is used for transfer of Discrefe Data between the PLC and the
IND780.

The PLC Input Assembly Instance is 100 (decimal). This instance is used for all Data Formats and
data size requirements.
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5.3.3.

53.3.1.

The PLC Output Assembly Instance is 150 (decimal). This instance is used for all Data Formats
and data size requirements.

The IND780 uses data only. Configuration data is not used or required. Within the PLC EtherNet / IP
Interface setup set the Configuration Instance to 1 and the data size to zero.

The EDS file provided on the Documentation CD has no Assembly Instance or data size limitations.
The IND780 programming controls the Assembly Instance and data size limitations.

Discrete Data

Five formats of discrete data are available with the EtherNet / IP Kit option: Integer, divisions,
floating point, template and application. Only one type of data format may be selected and used by
the IND780.

The integer and division formats allow bi-directional communication of discrete bit encoded
information or 16 bit binary word (see Table 5-6 and Table 5-7 for an explanation) numerical
values.

The floating-point format allows bi-directional communication of discrefe bit encoded information
and numeric data encoded in IEEE 754, single precision floating point format.

The data format of discrefe data will affect the datfa size required in the configuration of the PLC. The
IND780 console PLC message slot sefup screen provides data size requirements in bytes, except
for the Application data format.

Selection of the appropriate format depends on issues such as the range or capacity of the scale
used in the application. The integer format can represent a numerical value up to 32,767. The
division format can represent a value up to 32,767 scale divisions or increments. The floating-point
format can represent a value encoded in I[EEE 754, single precision floafing point format.

Floatfing point is the only data format that includes decimal point information. Infeger and division
formats ignore decimal points. Accommodation of decimal point location must fake place in the
PLC logic, when it is needed with these formats.

Changing the Dafa Format to be used by the IND780 will clear all Message Slots. Data format is
configured in setup af Communication > PLC Interface > Data Format (Figure 5-9).

Examples
250 x .01 scale
IND780 Displays: 0 2.00 51.67 250.00
Format sent:
Integer 0 200 5167 25000
Division 0 200 5167 25000
Floating Point 0 2.00 51.67 250.00

Any of the formats could be used in this case.
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5.3.4.

5.3.5.

64057518 | 11

50,000 x 10 scale
IND780 Displays: 0 200 5160 ‘ 50000
Format sent:
Integer 0 200 5160 -(15536)
Division 0 20 516 5000
Floating Point 0 200 5160 50000

The integer format could not be used because it would send a negative
value once the weight exceeded 32,767.

150 x .001 scale

IND780 Displays: 0 2100 | 51607 | 150.000
Format sent:

Integer 0 2100 —(13929) 18928

Division 0 2100 | -(13929) | 18928

Floating Point 0 2.100 51.607 150.000

The integer and division formafs could not be used because they would
send a negative value once the weight exceeded 32.767.

Byte Order

Word Swap fakes the IEE 754 single-precision floating point format and swaps the two words in the
32-bit double word. This format is compatible with RSLogix 5000 processors.

Byte Swap makes the floating point format compatible with S7 PROFIBUS.

Message Slots

There may be up fo 12 message slots for discrefe data transfer, Class 1 messaging, in Infeger,
Divisions and Floating Point Data Formats. Each message slot is assigned fo a local or remote
scale and scales may be repeated in additional message slofs. Remote scales must reside in an
IND780 Ethernet TCP clustered fo the IND780 confaining the Ethernet I/P inferface. The integer and
division formats provide (two 16-bit words of input and two 16-bit words of output data) per
Message Slot. Each Message Slot’s first inpuf word provides scale weight data and the input weight
data may be selected by the PLC using the Message Slot’s second oufput word bit O, bit T and bit
2. The following two Tables provide input and output usage information.

Table 5-2: EtherNet / IP PLC Input Data and Data Usage (Integer and Division)

PLC Input Bytes | PLC Input Words Usage
0 0 Message Slof 1 Weight Data
1 Message Slof 1 Weight Data
2 1 Message Slot 1 Scale Status
3 Message Slot 1 Scale Status
4 2 Message Slof 2 Weight Data
5 Message Slof 2 Weight Data
6 3 Message Slot 2 Scale Stafus
06/2021 METTLER TOLEDO IND780 Terminal PLC Inferface Manual 5-7
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PLC Input Bytes | PLC Input Words Usage
7 Message Slot 2 Scale Status
8 4 Message Slof 3 Weight Data
9 Message Slof 3 Weight Data
10 5 Message Slot 3 Scale Status
11 Message Slot 3 Scale Stafus
12 6 Message Slot 4 Weight Data
13 Message Slof 4 Weight Data
14 7 Message Slot 4 Scale Status
15 Message Slof 4 Scale Status
16 8 Message Slof 5 Weight Data
17 Message Slof 5 Weight Data
18 9 Message Slot 5 Scale Stafus
19 Message Slot 5 Scale Status
20 10 Message Slof 6 Weight Data
21 Message Slof 6 Weight Data
22 11 Message Slot 6 Scale Status
23 Message Slot 6 Scale Stafus
24 12 Message Slot 7 Weight Data
25 Message Slof 7 Weight Data
26 13 Message Slot 7 Scale Status
27 Message Slot 7 Scale Status
28 14 Message Slot 8 Weight Data
29 Message Slof 8 Weight Data
30 15 Message Slof 8 Scale Status
31 Message Slot 8 Scale Status
32 16 Message Slof 9 Weight Data
33 Message Slof 9 Weight Data
34 17 Message Slot 9 Scale Status
35 Message Slot 9 Scale Stafus
36 18 Message Slof 10 Weight Data
37 Message Slof 10 Weight Dafa
38 19 Message Slof 10 Scale Status
39 Message Slof 10 Scale Status
40 20 Message Slof 11 Weight Data
41 Message Slof 11 Weight Data
42 21 Message Slof 11 Scale Stafus
43 Message Slof 11 Scale Status
44 22 Message Slof 12 Weight Dafa
45 Message Slof 12 Weight Data
46 23 Message Slof 12 Scale Status
47 Message Slof 12 Scale Stafus
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Table 5-3: EtherNet / IP PLC Output Words and Word Usage (Integer and Division)

PLC Output Bytes PLC Output Words Usage
0 Message Slof T Weight Data
Message Slot 1 Weight Data
1 Message Slof 1 Scale Command

Message Slot 1 Scale Command

2 Message Slot 2 Weight Data
Message Slot 2 Weight Data

3 Message Slot 2 Scale Command
Message Slof 2 Scale Command

4 Message Slot 3 Weight Data
Message Slot 3 Weight Data

5 Message Slot 3 Scale Command
Message Slot 3 Scale Command

6 Message Slof 4 Weight Data
Message Slot 4 Weight Data

7 Message Slot 4 Scale Command

Message Slot 4 Scale Command

Oolo|lvdlolalrlw|n|mjloj©|0 N |0~ WM —|O

8 Message Slot 5 Weight Data
Message Slof 5 Weight Data
9 Message Slot 5 Scale Command
Message Slof 5 Scale Command

20 10 Message Slot 6 Weight Data
21 Message Slot 6 Weight Data
22 11 Message Slot 6 Scale Command
23 Message Slot 6 Scale Command
24 12 Message Slof 7 Weight Data
25 Message Slot 7 Weight Data
26 13 Message Slot 7 Scale Command
27 Message Slot 7 Scale Command
28 14 Message Slot 8 Weight Data
29 Message Slof 8 Weight Data
30 15 Message Slot 8 Scale Command
31 Message Slot 8 Scale Command
32 16 Message Slot 9 Weight Data
33 Message Slot 9 Weight Data
34 17 Message Slof 9 Scale Command
35 Message Slot 9 Scale Command
36 18 Message Slof 10 Weight Dafa
37 Message Slot 10 Weight Data
38 19 Message Slot 10 Scale Command
39 Message Slot 10 Scale Command
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PLC Output Bytes PLC Output Words Usage
40 20 Message Slof 11 Weight Data
41 Message Slof 11 Weight Dafa
42 21 Message Slot 11 Scale Command
43 Message Slot 11 Scale Command
44 22 Message Slot 12 Weight Data
45 Message Slot 12 Weight Data
46 23 Message Slof 12 Scale Command
47 Message Slot 12 Scale Command

The floating point format provides four 16-bit words of input data and three 16-bit words of output
data) per Message Slot. See Table 5-4 and Table 5-5 for details.

The number of Message Slots is configured in sefup at Communication > PLC Interface > Data
Format (Figure 5-9).

Table 5-4: EtherNet / IP PLC Floating Point Input Words

P"svgr‘('i's"“' Bits 0 - 7 Bits 8 - 15
0 Message Slot 1, Reserved '&A:fzf?ge@:;;decgg?gg% Response.
1 Message Slof 1 Floating Point data Message Slof 1 Floating Point data
2 Message Slot 1 Floating Point dafa Message Slof 1 Floating Point data
3 Message Slot 1, Scale Status. Message Slof 1, Scale Status.
Refer to Message Slof Table Refer to Message Slof Table
4 Message Slot 2, Reserved ’r\{/l:fse??gelesstozdnggr?gg% Response.
Message Slot 2 Floating Point dafa Message Slof 2 Floating Point data
6 Message Slot 2 Floating Point dafa Message Slof 2 Floating Point data
7 Message Slot 2, Scale Status. Message Slof 2, Scale Status.
Refer to Message Slof Table Refer to Message Slof Table
8 Message Slot 3, Reserved M;Z??ge@ga%ecgg?ggg Response.
9 Message Slot 3 Floating Point dafa Message Slof 3 Floating Point data
10 Message Slot 3 Floating Point dafa Message Slof 3 Floating Point data
1 Message Slot 3, Scale Status. Message Slof 3, Scale Status.
Refer to Message Slof Table Refer to Message Slof Table
12 Message Slot 4, Reserved ’r\{/l:fse??gelesst;Znggr?gg% Response.
13 Message Slot 4 Floating Point dafa Message Slof 4 Floating Point data
14 Message Slot 4 Floating Point dafa Message Slof 4 Floating Point data
15 Message Slot 4, Scale Status. Message Slof 4, Scale Status.
Refer to Message Slof Table Refer to Message Slof Table
16 Message Slot 5, Reserved ’F{A:fse??gelesstozngg?gg% Response.
17 Message Slot 5 Floating Point dafa Message Slof 5 Floating Point data
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PLC Output
Words

Bits 0 — 7

Bits 8 - 15

18

Message Slot 5 Floating Point dafa

Message Slof 5 Floating Point data

19

Message Slof 5, Scale Status.
Refer fo Message Slof Table

Message Slot 5, Scale Stafus.
Refer to Message Slof Table

20

Message Slot 6, Reserved

Message Slot 6, Command Response.
Refer to Message Slof Table

21

Message Slot 6 Floating Point dafa

Message Slof 6 Floating Point data

22

Message Slot 6 Floating Point dafa

Message Slof 6 Floating Point data

23

Message Slof 6, Scale Status.
Refer fo Message Slof Table

Message Slot 6, Scale Stafus.
Refer to Message Slof Table

24

Message Slot 7, Reserved

Message Slot 7, Command Response.
Refer to Message Slof Table

25

Message Slot 7 Floating Point dafa

Message Slof 7 Floating Point data

26

Message Slot 7 Floating Point dafa

Message Slof 7 Floating Point data

27

Message Slot 7, Scale Status.
Refer o Message Slof Table

Message Slof 7, Scale Status.
Refer to Message Slof Table

28

Message Slot 8, Reserved

Message Slot 8, Command Response.
Refer to Message Slof Table

29

Message Slot 8 Floating Point dafa

Message Slof 8 Floating Point data

30

Message Slot 8 Floating Point dafa

Message Slof 8 Floating Point data

31

Message Slot 8, Scale Status.
Refer o Message Slof Table

Message Slof 8, Scale Status.
Refer to Message Slof Table

32

Message Slot 9, Reserved

Message Slot 9, Command Response.
Refer to Message Slof Table

33

Message Slot 9 Floating Point dafa

Message Slof 9 Floating Point data

34

Message Slot 9 Floating Point dafa

Message Slof 9 Floating Point data

35

Message Slot 9, Scale Status.
Refer o Message Slof Table

Message Slot 9, Scale Status.
Refer to Message Slof Table

36

Message Slot 10, Reserved

Message Slot 10, Command Response.
Refer to Message Slof Table

37

Message Slot 10 Floating Point data

Message Slof 10 Floating Point data

38

Message Slot 10 Floating Point data

Message Slof 10 Floating Point data

39

Message Slot 10, Scale Status.
Refer to Message Slof Table

Message Slof 10, Scale Status.
Refer to Message Slof Table

40

Message Slot 11, Reserved

Message Slof 11, Command Response.
Refer to Message Slof Table

41

Message Slot 11 Floating Point data

Message Slof 11 Floating Point data

42

Message Slot 11 Floating Point data

Message Slof 11 Floating Point data

43

Message Slot 11, Scale Status.
Refer to Message Slof Table

Message Slof 11, Scale Status.
Refer to Message Slof Table

44

Message Slot 12, Reserved

Message Slof 12, Command Response.
Refer to Message Slof Table

45

Message Slot 12 Floating Point data

Message Slof 12 Floating Point data

46

Message Slot 12 Floating Point data

Message Slof 12 Floating Point data

47

Message Slot 12, Scale Status.
Refer to Message Slof Table

Message Slof 12, Scale Status.
Refer to Message Slof Table
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Table 5-5: EtherNet / IP PLC Floating Point Output Words

PLC Output Bytes PLC Output Words

Usage

0 0 Reserved

1 Reserved

2 1 Message Slof T Command

3 Message Slof T Command

4 2 Message Slof 1 Floating Point dafa
5 Message Slot 1 Floating Point dafa
6 3 Message Slot 1 Floating Point dafa
7 Message Slof 1 Floating Point dafa
8 4 Message Slof 2 Command

9 Message Slof 2 Command

10 5 Message Slotf 2 Floating Point data
11 Message Slot 2 Floating Point dafa
12 6 Message Slot 2 Floating Point dafa
13 Message Slotf 2 Floating Point data
14 7 Message Slof 3 Command

15 Message Slot 3 Command

16 8 Message Slot 3 Floating Point dafa
17 Message Slot 3 Floating Point dafa
18 9 Message Slot 3 Floating Point dafa
19 Message Slot 3 Floating Point dafa
20 10 Message Slot 4 Command

21 Message Slof 4 Command

22 11 Message Slot 4 Floating Point dafa
23 Message Slot 4 Floating Point dafa
24 12 Message Slot 4 Floating Point dafa
25 Message Slotf 4 Floating Point data
26 13 Message Slof 5 Command

27 Message Slot 5 Command

28 14 Message Slot 5 Floating Point dafa
29 Message Slot 5 Floating Point dafa
30 15 Message Slot 5 Floating Point dafa
31 Message Slot 5 Floating Point dafa
32 16 Message Slot 6 Command

33 Message Slot 6 Command

34 17 Message Slot 6 Floating Point dafa
35 Message Slot 6 Floating Point dafa
36 18 Message Slot 6 Floating Point dafa
37 Message Slot 6 Floating Point data
38 19 Message Slof 7 Command

39 Message Slot 7 Command

METTLER TOLEDO IND780 Terminal PLC Interface Manual

64057518 | 11

06/2021



PLC Output Bytes PLC Output Words Usage
40 20 Message Slot 7 Floating Point dafa
41 Message Slot 7 Floating Point dafa
42 21 Message Slot 7 Floating Point data
43 Message Slot 7 Floating Point dafa
44 22 Message Slot 8 Command
45 Message Slot 8 Command
46 23 Message Slot 8 Floating Point dafa
47 Message Slot 8 Floating Point dafa
48 24 Message Slot 8 Floating Point dafa
49 Message Slot 8 Floating Point data
50 25 Message Slof 9 Command
51 Message Slot 9 Command
52 26 Message Slot 9 Floating Point dafa
53 Message Slot 9 Floating Point dafa
54 27 Message Slot 9 Floating Point data
55 Message Slot 9 Floating Point dafa
56 28 Message Slof 10 Command
57 Message Slot 10 Command
58 29 Message Slof 10 Floating Point data
59 Message Slot 10 Floating Point data
60 30 Message Slof 10 Floating Point data
61 Message Slof 10 Floating Point data
62 31 Message Slot 11 Command
63 Message Slof 11 Command
64 32 Message Slof 11 Floating Point data
65 Message Slof 11 Floating Point data
66 33 Message Slof 11 Floating Point data
67 Message Slof 11 Floating Point data
68 34 Message Slof 12 Command
69 Message Slot 12 Command
70 35 Message Slof 12 Floating Point data
71 Message Slof 12 Floating Point data
72 36 Message Slof 12 Floating Point data
73 Message Slof 12 Floating Point data

In the templafe dafa format a message slof is a shared data variable. The number of message slots
is limited to 496 bytes (I/0).
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5.3.6. Integer and Division
\When one of these formats is selected, the IND780 will have two 16-bit words for input data and
two 16-bit words for output data in each Message Slotf. The PLC’s input data will contain one 16-bit
word for the scale’s weight information and one 16-bit word for bit encoded stafus information for
each Message Slot. The IND780 will send specific weight data to the PLC inpuf data based on the
data it receives from the PLC’s output data. The PLC’s output words consist of one 16-bit integer
value, which may be used to download a fare or target, and one 16-bit word for bit encoded
command information.

Table 5-6 and Table 5-7 provide defailed information on the integer and division dafa formats.
Read data refers to the PLC’s input dafa and write data refers fo the PLC’s oufput data.

Table 5-6: Discrete Read Integer or Division — IND780 >> PLC, per Message Slot

Octal Address | WORD 0 IN’ WORD 1IN Bit number
0 X Feed? 0
1 X Fast Feed? 1
2 X Tolerance OK3 2
3 X Under low folerance* 3
4 X Over high folerance* 4
5 X Comparator 3% 5
6 X Comparator 2° 6
7 X Comparator 1° 7
10 X ENTER key® 8
11 X Input 17 9
12 X Input 27 10
13 X Input 37 11
14 X Motion® 12
15 X Net mode® 13
16 X Update in progress'® 14
17 X2 Data OK™ 15

Notes for Table 5-6:

1

WORD 0 is a 16-bit, signed integer value that may represent the scale’s gross, nef, tare, farget, rate or displayed
weight. Three bits, set by the PLC in the output word, designate what data is sent by the terminal in this word.

Bit 0 and Bit 1 are used only in in material fransfer mode.
Bit 2 indicates that folerance is OK in both material transfer mode and over/under mode.

When equal fo 1, Bit 3 and Bit 4 indicate that target is under negative tolerance or over positive tolerance,
respectively.

Bits 5, 6 and 7 provide Comparatfors 1, 2 and 3 statuses. If the comparator is active, the respective bit is sefto 1.

Bit 8 is set fo a “1” when the ENTER key is pressed on the keypad of the ferminal. The bit remains on for 30 seconds
then resets fo 0.

Bit 9, bit 10, and Bit 11 mirror the state of the first three discrete inputs on the internal 1/0 board slot 5 (0.5.1, 0.5.2
and 0.5.3). If the input is “ON” then the bit is setto a “1”.

Bit 12 is set fo a “1” when the scale is in motion (unstable).
Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).
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10

11

12

Bit 14 is set to a “1” when the terminal is in the process of updating its data for the PLC scanner. The PLC should
ignore ALL of the data in this case and simply re-scan it.

Bit 15 is set to a “1“ when the scale is operating properly (NOT over capacity, under capacity, in power-up, in
expanded mode, or in setup mode) or in x10 mode. Note that when in x10 mode, the dafa senf remains in the
standard resolution, and will not match the ferminal’s display. The PLC program should confinuously monitor this bit
and the PLC processor rack fault bit (see A-B RIO PLC documentation) fo defermine the validity of the discrete and/or
explicit data transfer. While in the setup mode word O data may be present; do nof use the data under this condition
as the communication connection may stop at any time.

When number is negative, word O Bit 15 is high and is the least significant bit. Otherwise, when the number is
positive, Bit 15 is the most significant bit.

Table 5-7: Discrete Write Integer or Division —PLC >> IND780, per Message Slot

Ocfal Address | WORD 0 OUT' WORD 1 OUT Bit number
0 X Select 12 0
1 X Select 22 1
2 X Select 32 2
3 X Load Tare® 3
4 X Clear* 4
5 X Tared 5
6 X Print® 6
7 X Zero’ 7
10 X Abort/Start Target® 8
11 X Display mode® 9
12 X Display mode® 10
13 X Display mode® 11
14 X Output 110 12
15 X Output 210 13
16 X Output 310 14
17 X Load Targef" 15

Notes for Table 5-7 :

1

0 N o o

WORD 0 is a 16-bit, signed integer value that may represent the scale’s tare or farget value to be downloaded. Bit 3
or bit 15 is then triggered fo instruct the ferminal fo load the value into either the tare or targef register.

A binary value in bit 0, bit 1, and bit 2 select the dafa that will be sent by the terminal in Discrefe Read WORD 0. 0 =
gross weight, 1 = net weight, 2 = displayed weight, 3 = tare weight, 4 = target, 5 = rafe, 6 and 7 = reserved. Any
value greater than 7 will cause gross weight to be sent.

A transition from “0” fo “1” loads the value from WORD O info the fare register of the IND780; the IND780 will use the
loaded value as the tare.
A fransition from “0” fo “1” initiates a CLEAR command.

A fransition from “0” to “1” initiates a TARE command.

A transition from “0” to “1” initiates a PRINT command.

A transition from “0” fo “1” initiates a ZERO command.

If bit 8 is set to “0”, all of the scale’s farget logic is aborfed. Sefting bit 8 to “1” again restarts the ferminal’s farget
logic.

Bits 9-11 control Display Mode. A command is written to pd0119. Note that pd0119=0 for normal display mode, 1
= display message 1 (aw0101), 2 = display message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display
message 4 (aw0104), 5 = display message 5 (aw0105), 6 = Start ID1 sequence, 7 = display message that is
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writfen info pdO118. Note: Until these bits are used pd0119 will be set af 0. Change of stafe of any of these bits
resets PLC input word, Bit 8, Enter Key.

10 Bit 12, bit 13, and bit 14 can be used fo control the stafe of the first three discrete outputs on the terminal’s infernal
I/O board in slot 5. These are addressed as 0.5.1, 0.5.2, and 0.5.3. Setting the bit to a “1” state causes the output to
be turned ON. This action will occur regardless of the discrefe output assignment within the IND780.

11 When bit 15 is changed from “0” to “1” the value in WORD O is loaded into the target register in the terminal and
loaded into the farget logic.

5.3.7. Floating Point

53.7.1. Operational Overview

The IND780 uses integer commands from the PLC to select the floating point weight input data. The
IND780 recognizes a command when it sees a new value in the Message Slot command word. If
the command has an associated floating point value (for example: loading a target value), it must
be loaded into the floating point value words before the command is issued. Once the IND780
recognizes a command, it acknowledges the command by setting a new value in the command
acknowledge bits of the scale’s command response word. The IND780 also tells the PLC what
floating point value is being sent (via the floating point input indicator bits of the command
response word). The PLC should wait unfil it receives the command acknowledgment from the
IND780 before sending another command.

The IND780 can report two types of values to the PLC: real-time and static. When the PLC requests
a real-time value, the IND780 acknowledges the command from the PLC once but sends and
updates the value at every interface update cycle. If the PLC requests a stafic value, the IND780
acknowledges the command from the PLC once and updates the value once. The IND780 will
confinue to send this value until it receives a new command from the PLC. Gross weight and net
weight are examples of real-time dafa. Tare weight, target, feed, and folerance values are examples
of stafic dafa.

The IND780 can send a rofation of up fo nine different real-time values. The PLC sends commands
to the IND780 to add a value to the rotafion. Once the rotation is established, the PLC must instruct
the IND780 to begin its rotation automatically, or the PLC may control the pace of rotation by
instructing the IND780 to advance to the next value. If the IND780 is asked to automatically
alfernate its output data, it will switch to the next value in its rofation at the next interface update
cycle. (The interface update cycle has an update rate of up fo 17 Hz or 60 milliseconds.)

The PLC may control the rotation by sending alfernate report next field commands (1 and 2). When
the PLC changes fo the next command, the IND780 switches to the next value in the rotation order.
The IND780 stores the rotation in its shared data so the rotation does not have to be re-initialized
after each power cycle. When the PLC does nof set up an input rotation, the defaulf input rofation
consists of gross weight only. See the floating-point command examples in Table 5-12 through
Table 5-15 for additional information. The method of handling string and floating point data varies
between Allen-Bradley PLC generations. The IND780 provides floating point data in the order
entered in Dafa Format setup.

Table 5-8 through Table 5-11 provide detailed information on the floating-point dafa format. Read
data refers to the PLC’s inpuf dafa and write data refers fo the PLC’s output data.
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Table 5-8: Discrete Read Floating Point — IND780 >> PLC Input, per Message Slot

Octal WORD 1' | WORD 2! Bit
Address WORD 0 Command Response FP value | FP value WORD 3 Status number
0 X X Feed? 0
1 X X Fast Feed? 1
2 X X Tolerance OK?® 2
3 RESERVED X X Under Negative Tolerance* 3
4 X X Over Positive Tolerance* 4
5 X X Selected scale® 5
6 X X Custom Bit® 6
7 X X Custom Bit® 7
10 FP Input Ind 17 X X ENTER key® 8
11 FP Input Ind 27 X X Input 1° 9
12 FP Input Ind 37 X X Input 2° 10
13 FP Input Ind 47 X X Input 3° 11
14 FP Inputf Ind 57 X X Motion'® 12
15 Data integrify 11 X X Net mode'? 13
16 Cmnd Ack 113 X X Data integrity 2! 14
17 Cmnd Ack 2'3 X X Data OK™ 15

Notes for Table 5-8:

1

o OB W N

The bits in WORD 1 and WORD 2 are a single-precision floating point value that may represent the scale’s gross,
tare, net, farget, fine gross, fine tare, fine net, or filter seffing data. The PLC command in the respective scale’s output
word defermines what data will be sent.

Bit 0 and Bit 1 are used only in material transfer mode.

Bit 2 indicates that tolerance is OK in both material fransfer and over/ under modes.

Bit 3 and Bit 4 are active in both material transfer and over/under modes.

Bit 5 will be set to a “1” when the associated scale is selected on the IND780 console panel.

Bit 6 and Bit 7 are user defined, and corresponds fo user’s Task Expert Application usage. Bit 6 is associated to
Shared Data Variable ASxx0T, instance by scale. Bit 7 is associated with Shared Data Variable ASxx02, instance by
scale.

The Floating Point Input Indication bits (WORD O, Bits 8-12) are used fo defermine what type of data is being sent in
the floating point value (WORD 1 and WORD 2). These bits correspond fo a decimal value of 0-31 that represents a
particular type of data. See the Floating Point Input Indication Table to defermine what type of data.

Bit 8 is set to a “1” when the ENTER key is pressed on the ferminal’s keypad. The bit clears o “0O” when the PLC
sends floafing point command 75 to the IND780 ferminal or after 30 seconds of no ENTER key activity.

Bit 9, Bit 10, and Bit 11 mirror the stafe of the first three discrete inputs of the infernal I/O board in slot 5 (0.5.1,
0.5.2 and 0.5.3). If the input is “ON” then the bit is setto a “1”.

10 Bit 12 is set to a “1” when the scale is in motion (unstable).
11 The Data Infegrity bit in WORD O - bit 13 is used in conjunction with the bit in WORD 3 - bit 14 to insure that the

floating point dafa is valid. For the data to be valid both bits must have the same polarity. These bits will change fo
the opposite stafe every interface update cycle. If they do not have the same value the data is invalid and the PLC
should ignore ALL of the data in this case and re-scan it.

12 Bit 13 is set to a “1” when the scale is in net mode (a tare has been taken).
13 Bit 14 and Bit 15 (Command Acknowledge bits) are used by the terminal to inform the PLC that it has received a

new, valid command. The terminal rotates sequentially among values 1, 2, 3, 1, 2, 3, 1, 2, ... to acknowledge it
has processed a new command.
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14 Bit 15 is sef fo a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, or in
setup mode) or in x10 mode. Nofe that when in x10 mode, the dafa sent is in the higher resolution. The PLC program
should continuously monitor this bit and the PLC processor rack fault bit (see A-B RIO PLC documentation) fo
defermine the validity of the discrete and/or explicit data fransfer. While in the setup mode the input floating data will
be set fo O; additionally the communication connection may stop af any time.

Table 5-9: Floating Point Input Indication

Dec Data

Gross Weight*

Net Weight*

Tare Weight*

Fine Gross Weight*

Fine Net Weight*

Fine Tare Weight*

Rate

ALxxO1 — SDV, instance by scale **
ALxx02 — SDV, instance by scale **
AJxx01 — SDV, instance by scale **
AJxx02 — SDV, instance by scale **
Low-pass filfer frequency

Notch filter frequency

Target value, instance by scale

Target positive tolerance value, instance by scale

Target Fine Feed value, instance by scale

Target negative tolerance value, instance by scale

Target spill value, instance by scale

olvl|lo|lo|lrlw|l|=m|lol©|® N~ W INI— O

Primary units, low increment size
19-28 | Not used
29 Last IND780 error code
30 No data response — command successful

31 No datfa response — command failed

*  These are real-time fields that the PLC may request either through an input rotation or a report command. All other fields may only
be requested through a report command.

**  SDV means Shared Data Variable.

Table 5-10: Discrete Write Floating Point — PLC >> IND780, per Message Slot

A:::::ss WL L Fpmzidvﬂlue FP‘II::Z‘V::‘;Iue AL
0 X X 0
] X 2 ]
2 Reserved Co\/r\r/](;?gznd X X 9
3 X X 3
4 X X 4
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Address | WORDO® | WORD I . P loodvalue | B Number
5 X » 5
6 X ” 5
7 X N ;
10 X 2 .
11 X 2 5
12 X X 10
13 X X 1
10 X X 12
16 X X 13
17 X X 14

Notes for Table 5-10:

0  WORD 0O is a reserved 16 bit word, only present in message slot 1.

1 The Bits in WORD 2 and WORD 3 are a single-precision floating point value. This value is used with the command in WORD 0 to
instruct the terminal to download the floating point value into the field specified in the command.

2 The command Word 1 is used to instruct the IND780 what data to send in the discrefe read data, to load the floating point data in
the write command, and to control the IND780 discrete outputs or display. See Table 4-11, the PLC Output Command Table, for a
list of the available commands and their respective decimal or hex value.

Not all commands will require a value in the floating point load value words.

Table 5-11: PLC Output Command Table (Floating Point Only)

Dec | Hex Command SDName Dec | Hex Command SDName
0 | oo |Report nextrofaion field @ next 76 | 4c |SfartID2 sequence ° PDO119
interface update cycle

1 01 |Report next rotation field "2 78 | 4e |Disable LCD display ’

2 02 |Report next rotation field "2 79 4f |Enable LCD display ’

3 03 |[Reset rotation 80 | 50 |Set normal display mode ”° PDO119
10 | Oa [Report gross weight ' 81 | 51 |Display message 179 PDO119
11 | Ob [Report net weight ' 82 | 52 |Display message 2 ’° PDO119
12 | Oc [Report tare weight '3 83 | 53 |Display message 3 7° PDO119
13 | 0d [Report fine gross weight '3 84 | 54 |Display message 4 7° PDO119
14 | Oe [Report fine net weight '3 85 | 55 |Display Message 5 7° PDO119
15 | Of [Report fine tare weight '3 86 | 56 |StartID1 sequence ’° PDO119
16 10 |Report Rafe '3 87 57 |Display SDV PD0O118 7° PDO119
17 | 11 |Report SDV ALxxQ1 ¢ 88 | 58 |Disable weight display ’

18 | 12 |[Report SDV ALxx02 ¢ 89 | 59 |Enable weight display ’

19 13 |Report low-pass filter frequency® 90 | b5a |Setdiscrete output 0.5.1 “ON” 7 DIO505
20 | 14 |Report notch filter frequency ° 91 5b |Set discrete output 0.5.2 “ON” 7 DIO506
21 15 |Report Target value *'° SPxx056 92 | bc |Set discrete oufput 0.5.3 “ON” 7 DIO507
22 | 16 |Report Positive Tolerance '° SPxx116 93 | 5d |Set discrete oufput 0.5.4 “ON” 7 DIO508
23 | 17 |Report Fine Feed 3'° SPxx10 100 | 64 |Set discrete output 0.5.1 “OFF” 7 DI0505
24 | 18 |Report (-) Tolerance value *'° SPxx12 101 | 65 |Set discrete output 0.5.2 “OFF” 7 DI0506
25 | 19 |Report spill value 3'° SPxx09 102 | 66 |Set discrete output 0.5.3 “OFF” 7 DI0507
27 1b |Report AJxxQ1 356 AJxx016 103 | 67 |Set discrete output 0.5.4 “OFF” 7 DIO508
28 | 1c |Report AJxx02 358 AJxx028 104 | 68 |Master control relay OFF” 12

29 | 1d |Report last error 3 105 | 69 |Master control relay ON’- 2
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Dec | Hex Command SDName Dec | Hex Command SDName
30 | le [Report primary increment size 3 110 | 6e |Set target value 41013 SPxx05
40 | 28 |Add gross weight fo rotation 111 | 6f |Settarget fine feed value #'°
41 | 29 |Add net weight fo rotation ’ 112 | 70 |Set - tolerance value *'°
42 | 2a |Add fare weight to rotation 7 113 | 71 |Set target value and apply* 1%
43 | 2b |Add fine gross weight to rofation ’ 114 | 72 |Start target logic 7% 1®
44 | 2c |Add fine net weight to rofation ’ 115 | 73 |Abort target logic 710 1®
45 | 2d |Add fine tare weight fo rotation ’ 116 | 74 |Target use gross weight ”'° SPxx04
46 | 2e |Add rate fo rotation ’ 117 | 75 |Target use net weight 71° SPxx04
47 | 2f |Add ALxxO1 fo rotation 567 ALxx016 118 | 76 |Target use rate ”'° SPxx04
48 | 30 |Add ALxx02 fo rotation 567 ALxx026 119 | 77 |Target, absolute weight 1 speed ”'° SPxx08
60 | 3c |Load numeric fare value * 120 | 78 |Target, absolute weight 2 speed ”'° SPxx08
61 | 3d [Pushbutton tare command ’ 121 | 79 |Enable target lafching 71° SPxx06
62 | 3e |Clear command ’ 122 | 7a |Disable target latching 71° SPxx06
63 | 3f |Print command ’ 123 | 7b |Reset target latch 7 SPxx07
64 | 40 |Zero command ’ 124 | 7c |Set target spill valug* 1°
65 | 41 |Selectscale 17 131 | 83 |Set + tolerance value *'° SPxx11
66 | 42 |Selectscale?2’ 160 | a0 |Apply scale setup ’ QC0149
67 | 43 |Select next scale’ 161 | al |Write Calibration to EEProm ’
68 | 44 |Custom print 17 CPxx017 162 | a2 |Disable Tare on IND780 console ”'!
69 | 45 |Custom print 27 CPxx02’ 163 | a3 |Enable Tare on IND780 console ’
70 | 46 |Cusfom print 37 CPxx03’ 164 | q4 |Discble push bution Tare on IND780

console "
7 47 |custom print 47 CPxx047 165 | A5 7Enoble push button Tare on IND780 console
72 | 48 |Custom print 57 CPxX057 166 | a6 ?j?oble numeric Tare on IND780 console
73 | 49 |Seflow-pass filfer corner frequency * 167 | a7 |Enable numeric Tare on IND780 console ’
74 | 4a |Set nofch filter frequency * 168 | a8 |Select scale 37
75 | 4b |Reset ENTER key ’ 169 a9 Select scale 47

Notes for Table 5-11:
1.

© ® N

1

1.

12.

A command that requests real-time fields from the terminal. The terminal updates this input dafa fo the PLC at the cycle update rafe
of the PLC inferface.

A command used by the PLC fo select the next field from the input rotation. The PLC must alfernate between these two commands
fo tell the terminal when fo switch fo the next field of the input rotation.

A command requiring the ferminal to report a specific value in the PLC input message. As long as one of these commands is sent
in the Scale Command, the terminal will respond with the requested data and not data from an input rotation. The data reported in
the PLC input message is the data when the command was issued.

A command that requires a floating point value output from the PLC to the ferminal. The terminal reflects back this value in the
floating point data of the input message to the PLC.

A command used between the PLC and a Task Expert application. This data has a four-byte length and is defined by the
application.

Instance is by scale.
PLC input Message Slot floating point value will be O as long as command is present.
IND780 discrete output will be turned on or off regardless of assignment within the IND780.

A command is written to pd0119. Nofe that pd0119==0 for normal display, 1 = display message 1 (aw0101), 2 = display
message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display message 4 (aw0104), 5 = display message 5
(aw0105), 6 = Start ID1 sequence, 7 = display message that is written into pd0118, 8 = Start ID2 sequence. Nofe: Until these
commands are used pd0119 will be set af 0.

Target, Fine Feed, Tolerances, Restart, Abort and other Target variables are relative to each scale. Note: Restart of an active Target
will cause the associated outputs to cycle off then back on.

Does not disable the PLC tare functions.

Sefting the master control relay OFF turns off all outpufs and stops target logic. The target logic must be re-started after the master
control relay is turned ON.
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13. Target logic must be restarted to apply the new target value.
14. New farget value is applied when command is sent.

15. Target control can be paused and resumed using the Abort and Start commands. Note that any changes made fo the targef values
since the original START command was given will be loaded before target control is resumed.

5.3.7.2. Floating Point Dafa Format and Compatibility

In Floating Point Data Format, the PLC and IND780 terminal exchange weight, farget, and tare data
in single-precision floating-point format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 754-1985, specifies the format for single-precision floating point numbers. It is
a 32-bit number that has a 1-bit sign, an 8-bit signed exponent, and a 23-bit mantissa. The 8-bit
signed exponent provides scaling of weight data. The 23-bit mantissa allows representation of 8
million unique counts.

Although the single-precision floating point number provides greafer numerical precision and
flexibility than integer weight representations, it has limitations. The weight representation may not
be exact, parficularly for the extended-resolution weight fields for high-precision bases.

There are two data infegrity bits that the IND780 uses to mainfain data infegrity when
communicating with the PLC. One bit is in the beginning word of the data; the second is in the
ending byte of the dafa for a scale slot. The PLC program must verify that both data infegrity bits
have the same polarity for the data in the scale slot to be valid. There is a possibility that the PLC
program will see several consecufive invalid reads when the terminal is freely sending weigh
updates to the PLC, if the PLC program defects this condition, it should send a new command to
the terminal.

The Allen-Bradley SLC PLC programs do not have to make special checks to guarantee the validity
of the floafing-point dafa.

The method of handling string and floating point data varies between Allen-Bradley PLC
generations. The IND780 provides floating point data in the word order set up by the user.

5.3.7.3. Floating Point Command Examples
Table b-12 through Table 5-15 provide floating point command examples.

Table 5-12: Data Requirement: Only Net Weight Sent (continuously) for Scale 1

Scale Command Scale Floating Command Response From

LU (From PLC) Point Value Terminal

Floating Point Value

1
(PLC sends command
to IND780 terminal fo

11 (dec) loaded
info command none required

report net weight) e O
2 A )
. Command ack. =1 Net weight in floating
(IND780 terminal FP.ind. = 1 (nef) point

sees new command)

As long as the PLC leaves the 11 (dec) in the command word, the IND780 ferminal will update the net value every
interface update cycle.
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Table 5-13: Data Requirement: Load Target Value = 21.75 for Scale 1

Step #

Scale command
(from PLC)

Scale Floating
Point Value

Command response from
terminal

Floating Point Value

1
(PLC loads floating
point value first)

floating point
value = 21.75

2
(PLC sends command
fo set farget 1 cufoff
value)

110 (dec)
loaded into
command word

floating point
value = 21.75
0

3
(IND780 terminal

sees new command ,

loads the value into
the target and ends a

return message fo
indicate the new target

value)

Command ack. = 1
F.P.ind=13

Floating point value =
21.75

4
(PLC instructs IND780
terminal fo start
“using” new target
value)

114 (dec)
loaded into
command word

0]

5
(IND780 terminal
sees new command)

Command ack. = 2
F.P.ind =30

0.0

The PLC should always wait to receive a command acknowledgment before sending the next command to the IND780
terminal. After the PLC finishes loading its target value, it can resume monitoring the weight information required by
sending a command fo report some type of weight or set up a rotation of reported data.

Table 5-14: Data Requirement: Rotation of Gross Weight and Rate Updated on Interface Update Cycle

Scale Command Scale Floating Command Response . .
S (from PLC) Point Value from Terminal SCTIORCNCIS
1 3 (dec) loaded
(PLC clears out any previous info command
rotation with reset) word O
2 Command ack.= 1
(IND780 terminal sees new . . 0.0
F.P.ind =30
command)
3 40 (dec) loaded
(PLC adds gross weight to into command (null value)
rotation) word O
4 Command ack. = 2
(IND780 terminal sees new X . 0.0
F.P.ind =30
command)
5 46 (dec) loaded
(PLC adds rate to the into command
rotation) word O
6 Command ack. = 3
(IND780 terminal sees new FP ind = 3'0_ 0.0
command) T
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Step #

Scale Command
(from PLC)

Scale Floating
Point Value

Command Response
from Terminal

Floating Point Value

At this point, the rofation has been set up. Now the PLC needs to comma

nd the IND780 terminal t

0 begin the rotation.

7
(PLC sends the command to
begin the rofation af interface
update cycle)

0 (dec) loaded
info command
word O

8
(IND780 terminal sends
gross weight at inferface
update cycle ~ 60 msec)

Command ack. = 0
F.P.ind=0

Floating point value =
gross wi.

9
(PLC leaves O in its
command word and the
IND780 terminal sends the
rate value at the next
interface update cycle)

0 (dec) loaded
info command
word O

RESERVED for
Future Use

Command ack. = 0
F.P.ind=6

Floating point value =
rate

10
(PLC leaves O in its
command word and IND780
terminal sends the gross
value at next inferface
update cycle)

0 (dec) loaded
info command
word O

Command ack. = 0
F.P.ind=0

Floating point value =
gross wi.

11
(PLC leaves 0 in command
word and IND780 ferminal
sends the rate value at the
next inferface update cycle)

0 (dec) loaded
info command
word O

RESERVED for
Future Use

Command ack. = 0
F.P.ind=6

Floating point value =
rate

This rofation continues until the PLC sends a different command. At approximately every 60 msec the IND780 terminal
updates ifs dafa with the next field in its rotation. The PLC must check the floating point indication bits to determine
which data is in the floating point value.

Table 5-15: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command

64057518 | 11

Scale command Scale Floating Command response . :
HHEE (from PLC) Point Value from terminal LIS
1 3 (dec) loaded
(PLC clears out any previous into command
rotafion with reset) word O
2 Command ack.= 1
(IND780 terminal sees new FP ind = 3'0_ 0.0
command) T
3 41 (dec) loaded
(PLC adds net weight fo into command (null value)
rotation) word O
4 Command ack. = 2
(IND780 terminal sees new FP ind = 3'0_ 0.0
command) T
5 46 (dec) loaded
(PLC adds rate fo the info command | RESCRVED for
) Future Use
rotation) word O
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Scale command Scale Floating Command response : :
HHEE (from PLC) Point Value from terminal LIS
6
(IND780 terminal sees new Corprsoirrl% o_clgo_ 3 0.0
command) o -

At this point, the rotation has been set up. Now the PLC needs to send commands fo the IND780
rotation and advance to the next value when required.

ferminal fo begin the

7
(PLC sends the command to
report the first field in the
rotation.)

1 (dec) loaded
info command
word O

8
(IND780 terminal

acknowledges the command

and sends nef weight at
every interface update cycle

until the PLC gives the
command to report the next

rotation field.)

Command ack. = 1
F.P.ind=1

Floating point value
= nef weight

9
(PLC sends the command to
report the next field.) Note: if
the PLC leaves the 1 (dec)
in the command, the
IND780 terminal does NOT
see this as another
command to report the next
rotation field.

2 (dec) loaded
info command
word O

10
(IND780 terminal
acknowledges the command
and sends rate at every

interface update cycle until
the PLC gives the command

to report the next rotation

field.)

RESERVED for
Future Use

Command ack. = 2
F.P.ind=6

Floating point value
= rate

11
(PLC sends the command to
report the next field in the
rotation.)

1 (dec) loaded
info command
word O

12
(IND780 terminal

acknowledges the command

and sends nef weight at
every interface update cycle

until the PLC gives the
command fo report the next

rotation field.)

Command ack. = 1
FP.ind=1

Floating point value
= net wt.

13
(PLC sends the command to
report the next field.)

2 (dec) loaded
info command
word O
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Scale command Scale Floating Command response

Step # (from PLC) Point Value from terminal

Floating Point Value

14
(IND780 terminal
acknowledges the command
and sends rate af every RESERVED for Command ack. = 2 Floating point value
interface update cycle until Future Use F.P.ind=6 = rate
the PLC gives the command
to report the next rotation
field.)

At approximately every 60 msec the IND780 terminal updates its data with new data, but it does not advance to the next
field in the rofation until the PLC sends it the command fo report the next field. The PLC should check the floating point
indication bits to determine which data is in the floating point value

06/2021

Shared Data Mode
The Shared Data mode PLC communications is provided using CIP explicit messages.

The IND780 Shared Data Reference lists the Shared Data Variables available fo EtherNet/IP. This
document also includes the hex Class Code, Instance and Attribute for the shared data. The PLC
must use Get Attribute Single (Oe hex) to read a Shared Data Variable and Set Atfribute Single (10
hex) fo write a Shared Data Variable.

Controlling the Discrete 1/0 Using a PLC Interface

The IND780 terminal provides the ability fo directly control ifs discrete outputs and read its discrete
inputs via the (digital) PLC interface options. System integrators should be aware that the IND780
terminal’s discrete I/0 updates are synchronized with the terminal’s interface update rafe and not
with the PLC 1/0 scan rate. This may cause a noticeable delay in reading inputs or updating outputs
as observed from the PLC fo real world signals. Consulf the IND780 Terminal Technical Manual or
Installation Manual for discrete /0 wiring.

Software Setup

When the IND780 terminal detects the presence of a EtherNet / IP Kit option board, the EtherNet / IP
parameters are enabled in a Setup program block at Communication > PLC Interface >

EtherNet / IP. Figure 5-6 shows the EtherNet / IP sefup block, and Figure 5-7 the Communication >
PLC Inferface > Data Format setup block. Default values are marked with an asterisk.

Communication

PLC Interface
{ Ethernet / IP — Modbus TCP |
—»{ DHCP Clienf |—»{ Enabled*, Disabled |

—»[ [P Address  |-»{192.168.0.1" |
—»|  Subnef Mask  |—»{ 2565.255.0.0* |
—>»{ Gateway Address —» 0.0.0.0* |

Figure 5-6: EtherNet / IP Setup Block
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Data Format

»{ Format |—»{ Integer*, Divisions, Floafing Point, Template, Application |

Byte Order |—»{ Word Swap*, Byte Swap |

—————————— +|%me Interval —»] 50* |mS

If Format = Template

——————————— onfigure >> , PLC >>
Confi IND/80 PLC*, PLC >> IND/80

[TFFormaf = Templafe

—{ Output Bytes from PLC |—»|

[Calculated]

- Input Bytes fo PLC |—»{ [Calculafed]

......... S Table Search

,,,,,,,,, /54 Table Search

If Format = Template

PLC Message Slofs View

[Message Slof| Scale | Terminal |

/ Edit PLC Message Slot Edit

[[7 New |+ PLC Message Slof New

[7Erase |

——»| Message Slot

Y

[# of slof] |

r

» Scale

1,2,3,4,Sum|

h 4

—»{ Terminal

Local, 1,2,..20 ]

A 4

[Esc) ESC
% OK

——»| Message Slot

[# of slof] |

» Scale

1,2,3,4,Sum |

r vy v

] Terminal

Local, 1,2,...20 |

4

[Es) ESC

—»% 0K

Warning!
Clear All PLC Message Slots.
Continue?

EJ ESC| [ OK

PLC Template View

[Slof| SDName | Type [Length]

&, Back

/ Edit IND780 >> PLC of PLC >> IND780Template Edit

» Slot »| [# of slot] |
—»{ SDName —» Alpha keys|
--»Length (Bytes)l—»

| Entry field for cerfain SDNomes

——»{Dafa Type |/ Int, Byfe Sfring, Floaf, Array ]

—{ Terminal —»{ Local, 1,2,...20 |

[J New | IND780 >> PLC or PLC >> IND780 Template New
» Slof »| [# of slof] |
—»{ SDName |—» Alpha keys|

7]

——»K Back |

IC Clear —»

-»{Length (Bytes)—»

[ Enfry field for cerfain SDNames

—{ Dafa Type —»

Int, Byte String, Float, Array |

y

] Terminal

Local, 1,2,...20 |

»Esc) ESC

% OK
Warning!

Clear All IND780 >> PLC or
PLC >> IND780 Templates
Continue?

ESC] [ OK

Figure 5-7: PLC Data Format Setup Block
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5.4.1. EtherNet / IP Setup Block
54.1.1. Ethernet / IP Setup

The EtherNet / IP Setup block lets you specify IP address of the EtherNet / IP interface. In setup,
select Communication > PLC Interface > EtherNet / IP and set the IP Address, Subnet Mask and
Gateway Address (Figure 5-8). Alternatively, DHCP Clienf can be enabled if the IP address is to be
assigned automatically by the network server.

P=172.18.54 80 16/0ct/2008 0827
EtherNet/IP - Modbus/TCP
MAC Address ETHIP 00301102eak7
DHCP Client i =]
IP Address 132 ||188 ||ooo |[oo1 |
Subnet Mask |55 ||255 ||255 ||ooo |

Gateway Address (000 |[000 | [ooo ||ood |

N

Figure 5-8: EtherNet IP Setup Screen
5.4.1.2. Data Format Setup

1. In setup, select Communication > PLC Interface > Data Format. Figure 5-9 shows the screen
with Template selected as the format, revealing the Time Interval, Configure, and directional
displays. When Application format is selected, only the Format box appears on this screen.

IP=192.1558.0.1 07 M arf2006 11:07
PLC Data Format

Byte Order iWnrd Swap E
Tirme Interval m3
Configure iINDFBD s PLC |L!

PLC == INDFE0 4 bytes
INDYB0 =» PLC 112 bytes

R Jes

Figure 5-9: PLC Data Format Screen

2. Select the Format (Integer, Divisions, Floating Point, Template or Application): [defaulf Integer]
Changing the Format will delete any existing Message Slofs.

Integer Reports scale weight as a signed 16 bit integer (+ 32767).

Divisions Reports scale weight in display divisions (£ 32767). The PLC mulfiplies the
reported divisions by the increment size to calculafe the weight in display
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units.
Floating Point Displays weight in floating point data format

Template Allows the end-user to customize PLC communications input and output data
by allowing them to set up input and output templafes with shared datfa
variables. This format is fixed and cannotf be changed “on the fly” by the PLC
program. The femplate editor also calculafes the input and output sizes upon
exit of the editor. In order to populate the data fields, consult the Shared Data
Reference (document number 64059110) provided on the CD-ROM supplied
with your terminal.

Application Allows a TaskExpert program to inferact with the PLC input and output data.
The TaskExpert program is responsible for sefting up all input and oufput
data from the IND780 and to control the data length of the input and output
assemblies. For application commands used in TaskExpert, refer to the
TaskExpert Reference Manual (document number 64060431).

3. Select Byte Order: [default Word Swap]

Word Swap Takes the IEE 754 single-precision floating point format and swaps the two
words in the 32-bit double word. This format is compatible with RSLogix
5000 processors.

Byte Swap Makes the floating point format compatible with S7 PROFIBUS.
4. Set the Time Interval in milliseconds. (Only when the Format is Template)

5. Use the Configure drop-down list to select the direction of dafa flow — IND780 >> PLC or PLC
>> IND780. (Only when the Format is Template)

6. The botfom of this screen (Figure 5-9) displays the number of bytes that will be sent by the
IND780 and the number of bytes expected from the PLC.
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7. Depending on which format is selected, press the VIEW TABLE softkey @ to set up the
number of Message Slofs (maximum number is 12; defaulf is 0), or to configure the Template
for communications between the IND780 and the PLC. Figure 5-10 shows the Message Slots
View, which is viewed whenever the Format is not Template.

IP=172.18.54.111 06/Dec/2007 16:25
PLC Message Slots View

Terminal

Local

Figure 5-10: PLC Message Slots View Screen

Figure 5-11 shows the Templafe View, accessed when Format is set to Template. Each
message slot will be a Shared Data Variable, entered by the user. These entered message
slofs are associated only fo the Shared Data Variable entered and not to a scale.

IP=192.168.0.1 07 /Mar/2006 11:08
PLC == INDT80 Template View

Slot |SDName |Type |Length
Int 2
It 2

Figure 5-11: PLC Template View

Press the EXIT softkey \ to exif the view screen.

Press the EDIT softkey / to edit an existing slot.

Press the NEW softkey D to enfer a new slot.

Press the DELETE softkey 57 to delete an existing slot.
Press the CLEAR softkey C to delete all existing slofs.
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Figure 5-12 shows the screen that opens when NEW is selected from the Message Slofs
View screen (Figure 5-10).

IP=192.168.0.1 07 Marf2006 11:36
PLC Message Slot New
hessage Slot 1

| scae  [HENNES
Terminal Ian:aI vl

B %

Figure 5-12: New Message Slot Screen

Scale Enter the scale number fo be associated with the new Message Slof.
Terminal Default is Local; remofe ferminals 1 through 20 may be selected if remote PLC
interface sharing is used.
Figure b-13 shows a series of Template New screens, as accessed from the Template
View screen Figure b-11.

P=172.18.54.111 20/Decf2007 16:24 |P=172.18.54.111 20/Dec/2007 16:24
PLC == IND780 Template New PLC == IND780 Template New
Slot 1 Slot 1
SDMName I:I SDMName
Length (Bytes) Length (Bytes) 2
Data Type Data Type Int
N N
P=172.18.54.111 20/Decf2007 16:19  |P=172.18.54.111 20/Dec/2007 16:2
IND780 == PLC Template New IND780 == PLC Template New
Slot 1 Slot 1
SDName SDName
Length (Bytes) Length (Bytes) 4
Data Type Data Type Float
Terminal m m
N N

Figure 5-13: New Template Screens, PLC to IND780 and IND780 to PLC

Slot Automatically assigned.
SDName An alphabetic entry field used to define the Shared Data variable associated
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5.5.1.
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06/2021

with the slot.

Length (Bytes)  Auftomatically displayed once the SDName has been entered.
and Data Type

Terminal Default is Local; remofe ferminals 1 through 20 may be selected if remote PLC
interface sharing is used.

For a complete listing of Shared Data Fields, refer to the IND780 Shared Data Reference. Refer to
Table 5-6 (Discrete Read) and Table 5-7 (Discrete Write) in this chapter for additional information
on mapping of discretfe read data to the PLC.

Troubleshooting

If the IND780 does not communicate with PLC, do the following:

e Check wiring and network fermination.

o Confirm that the IND780 seftings for data type and IP Address assignment match those in the
PLC and that each IND780 has a unigue address.

o Replace the EtherNet / IP inferface kit if the problem persists.

o |f the communication kit was changed from another type, like PROFIBUS, ControlNet or Remote
I/0, a master reset of the IND780 must be performed.

Status LEDs

The EtherNet/ IP inferface card has four status LEDs indicafors to indicate communication and fault
sfatus of the card. Figure 4-2 indicates the location of these LEDs, and Figure 5-14 shows the array
of the LEDs on the card. Table 5-16 explains the meaning if the indicators.

Link Activity a e Module Status
Activity e e Network Status

Figure 5-14: Ethernet / IP Status Indicator LEDs

Table 5-16: EtherNet/ IP LEDs Status Indications

LED # State Status
) o Off No link (or no power)
1 - Link Activity
Green Connected to an Ethernef network
Off No power
Green Normal operation
Green, flashing Stand by, not initialized
2 - Module Status :
Red Maijor fault
Red, flashing Minor fault
Alfernating Red/Green Self test
3 - Network Status Off No IP address (or no power)
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Green EtherNet/ IP connection(s) established
Green, flashing No EttherNet/ IP connections established
Red Duplicate IP address detected
Red, flashing One or several connections timed out
Alfernating Red/Green Self test
4 - Activity Off No Ethernet activity (or no power)
Green Receiving or transmitting Ethernet packet

9.6. EtherNet / IP Option Kit

No spare parts are associated with the EtherNet / IP option kit. The kit CIMF part number is
64058677. Table 5-17 shows what comes in the kit.

Table 5-17: EtherNet / IP Option Kit

Description Qty.
Installation Instructions 1
PCB package 1
Clamp-on ferrite 1
M3 x 8 screws 3

5.7. Programming Examples

The following Figures show sample screen images of ladder logic programming examples for
RSLogix 5000 software (version 13).

B Note: The Utilities folder of the documentation CD (part number 64057241) contains complete
versions of the examples. These screen images are provided for illustrative purposes only.

The following RSLogix 5000 screens for Infeger, Division and Floating Point data formats only
show an example of a parficular Input and Output size configuration. The Connection Parameters
/0 sizes must be appropriately configured with reference fo the number of slots assigned in the
IND780 PLC Data Format Message Slofs settings. Table 5-18 and Table 5-19 show the
relationship between the IND780 message slofs and the RSLogix 5000 I/0 sizing for Integer,
Division and Floating Poinf data formats.
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Table 5-18: Message Slot and PLC 1/0 Sizes (Integer/ Division)

1 4 4 2 2
2 8 8 4 4
3 12 12 6 6
4 16 16 8 8
5 20 20 10 10
6 24 24 12 12
7 28 28 14 14
8 32 32 16 16
9 36 36 18 18
10 40 40 20 20
11 44 44 22 22
12 48 48 24 24

Table 5-19: Message Slot and PLC 1/0 Sizes (Floating Point)

1 8 8 4 4

2 16 14 8 7

3 24 20 12 10
4 32 26 16 13
5 40 32 20 16
6 48 38 24 19
7 56 44 28 22
8 64 50 32 25
9 72 b6 36 28
10 80 62 40 31
11 88 68 44 34
12 96 74 48 37
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Figure 5-16: EtherNet Bridge in PLC Setup
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Figure 5-18: Integer Weight Data to Real, Division
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Modbus TCP

Preface

Users should nofe that the Modbus TCP option uses the Ethernet / IP board (P/N: 64058677)
described in chapter 4 of this manual.

E For use with the Modbus TCP protocol, the Ethernet / IP board must be revision 1.32 or higher.

Overview

Modbus protfocol is a messaging structure developed by Modicon in 1979. It is used to establish
master-slave/client-server communication between intelligent devices. It is an open standard
network protocol, widely used in the industrial manufacturing environment. Modbus can be used in
multiple master-slave applications to monifor and program devices; to communicate between
intelligent devices and sensors and instruments; and fo monitor field devices using PCs and HMIs.
Modbus is also an ideal protocol for RTU applications where wireless communication is required.

TCP/IP is an Internet transport protocol of that consists of a set of layered protocols, providing a
reliable data transport mechanism between machines.

The open Modbus TCP/IP specification was developed in 1999. The ModbusTCP protocol takes the
Modbus instruction set and wraps TCP/IP around it.

Specifications
Network Type

Topology

Installation

Speed
Max. stations
Data

Network features

User Organization

Ethernet-TCP/IP based simple Client/Server network.

Star, free or line structures; all topologies that can be implemented with standard Ethernet
technology, including switched networks, are applicable.

Standard 10, 100 or 1000 Mbit/s Ethernet technology based on copper cables, fiber optic
or wireless standards can be used. The IND780 Modbus TCP option provides an RJ-45
Ethernet port connection

10, 100, 1000 Mbit/s. The IND780 Modbus TCP option only supports 10 or 100 Mbit/s
Nearly unlimited.

Up fo 1.500 Byte per Telegram frame.
Total: nearly unlimited.

Client/Server network based on standard Ethernet technology and TCP/UDP/IP protocols in
Layer 3-4.

Modbus-IDA user Group.
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6.3. Modbus TCP Characteristics

e User-programmable IP addressing

o Capability for bi-directional discrete mode communications (Cyclic Messaging) of weight or
display increments, status, and confrol data befween the PLC and the IND780.

6.4. Modbus TCP Board

Figure 6-1 shows a view of the Ethernet / IP Option Board used for Modbus TCP communication.
Figure 6-2 indicates the board’s port, DIP switches and stafus lights. Note that the module’s
address is set in software, and the DIP switches must all be set to OFF.

-
=
-
=

i

— = g  MACID DIP
e . 1 % switches

EtherNet [ 7 il = *(do not use)
(RJ45) port

Figure 6-2: Ethernet / IP - Modbus TCP Option Board Components

6.4.1. Communications

The IND780 ferminal utilizes component parts fo ensure complete compatibility with the Modbus
TCP network. An IND780 terminal is recognized as a generic Modbus TCP device by the PLC.

Each Modbus TCP option connected to the network represents a physical IP Address. The
connection is made via a RJ-45 connector on the option card (see Figure 6-2).

The wiring between the PLC and the IND780 Modbus TCP connection uses EtherNet twisted pair
cable. The cable installation procedures and specification including distance and fermination
requirements are the same as recommended by Schneider Electric (Modicon) for the Modbus TCP
network.
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The IND780 uses cyclic data for discrete data messaging and the femplate data format for access
to the IND780 Shared Data Variables. It does not support explicit or unscheduled messaging with
the Modbus TCP interface.

IP Address

Each Modbus TCP interface opfion represents one physical IP Address. This address is chosen by
the system designer, and then programmed into the IND780 terminal and PLC. There is also
DHCP client feature for the Modbus TCP interface fo use a host server to assign addresses. The
IND780 terminal’s address is programmed in setup at Communication > PLC Interface > Modbus
TCP. IND780 IP Address entry must be unique for each IND780.

Data Formats

The Modbus TCP Kit option provides discrete dafa transfer, cyclic messaging. Discrefe data is
continuously available. The option has its own logical IP address to send and receive information
to and from the PLC. There are five dafa formats: Integer, Divisions, Floating Point, Template and
Application.

Sharing a PLC Interface

Network Topology

It is possible for a PLC inferface to be concurrently shared between multiple clustered ferminals. The
following example (Figure 6-3) shows a nefwork topology where a PLC inferface located in one
IND780 terminal, known as the bridge, is shared across the terminal’s Ethernet TCP/IP cluster.

Scale 1 ‘ Scale 2

IND780 Bridge
PLC node: 1
Cluster node: 1

PLC Interface
Network

Ethemet TCP/IP
cluster network

IND780
PLC node: None
Cluster node: 2

IND780
PLC node: None
Cluster node: 3

[ _ |
Scale 1 ‘ Scale 2 Scale 1 ‘ ‘ Scale 2 ‘

Figure 6-3: Typical Network Topology

Up fo 20 terminals can be connected in the cluster. However, the number of message slots
available for communications depends on the type of PLC inferface. All available PLC message
slofs can be configured to send or receive dafa to or from the remote terminals via the cluster. Refer
to the appropriate PLC chapters in the IND780 PLC Interface Manual for further details on message
slots” limitations.
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To allow bridging of the PLC interface, first a cluster network must be set up among the IND780
terminals. Once the cluster is established, configure the PLC interface on the bridge ferminal, set up
its data format and assign the required local or remote scale’s data fo the message slots. Figure
6-4 shows an example of fwo message slots, the first being allocated to scale 1 of the local bridge
terminal and a second slot to scale 1 of the remote terminal node 6. For details on configuring the
PLC interface in a cluster ferminal, refer fo the Software Setup section, below.

The use of PLC inferface sharing is not recommended when real fime weight or rate information is
required by the PLC for fast process control. The determinism of the terminal’s PLC interface data
update rate is influenced and limited by the characteristics of Ethernet TCP/IP communications used
in the cluster nefwork.

P=172.18.64.122 09/0ct/2007 17:2
PLC Message Slots View

Message Scale Terminal
1 1 Lacal

e 1 G

Figure 6-4: PLC Message Slots View Screen

6.6. Data Definition

6.6.1. Data Integrity

The IND780 has specific bits to allow the PLC to confirm that data was received without interruption
and that the IND780 is not in an error condition. It is important to monitor these bits. Any PLC code
should use them to confirm the integrity of the data received by the IND780. Refer to the data charts
for specific information regarding the Data OK, Update in Progress and Data Integrity bits and their
usage.

6.6.2. Discrete Data

Five formats of discrete data are available with the Modbus TCP Kit option: Infeger, divisions,
floating point, template and application. Only one type of data format may be selected and used by
the IND780.

The infeger and division formats allow bi-directional communication of discretfe bit encoded
information or 16 bit binary word (see Table 6-5 and Table 6-6 for explanation) numerical values.

The floating-point format allows bi-directional communication of discrefe bit encoded information
and numeric data encoded in IEEE 754, single precision floating point format.
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The data format of discrefe data will affect the data size required in the configuration of the PLC. The
IND780 console PLC message slot setup screen provides data size requirements in bytes, except
for the Application data format.

Selection of the appropriate format depends on issues such as the range or capacity of the scale
used in the application. The integer format can represent a numerical value up to 32,767. The
division format can represent a value up fo 32,767 scale divisions or increments. The floating-point
format can represent a value encoded in IEEE 754, single precision floafing point format.

Floating point is the only dafa format that includes decimal point information. Infeger and division
formats ignore decimal points. Accommodation of decimal point location must take place in the
PLC logic, when it is needed with these formats.

Changing the Data Format to be used by the IND780 will clear all Message Slofs. Data format is sef
up in the Communication > PLC Interface > Data Format screen.

Examples
250 x .01 scale

IND780 Displays: 0 2.00 51.67 250.00

Format sent:
Int 0 200 5167 25000
Div 0 200 5167 25000
FLT 0 2.00 51.67 250.00
Any of the formafs could be used in this case.

50,000 x 10 scale

IND780 Displays: 0 200 5160 ‘ 50000

Format sent:
Int 0 200 5160 -(15536)
Div 0 20 516 5000
FLT 0 200 5160 50000
The integer format could not be used because it would send a
negative value once the weight exceeded 32,767.

150 x .001 scale

IND780 Displays: 0 2.100 51.607 160.000

Format sent:
Int 0 2100 | —(13929) | 18928
Div 0 2100 —(13929) 18928
FLT 0 2.100 51.607 1560.000
The integer and division formats could not be used because they
would send a negative value once the weight exceeded 32.767.
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6.6.3. Byte Order

Double Word Swap fakes the IEE 754 single-precision floating poinf format and swaps the two
words plus byte swaps in the 32-bit double word. This format makes floating point data compatible
with Modicon Quantum processors.

Byte Swap makes the infeger mode compatible with Modicon Quanfum processors

Word Swap fakes the IEE 754 single-precision floating poinf format and swaps the two words in the
32-bit double word.

6.6.4. Message Slots

There may be up fo 12 message slots for discrete data transfer, in Integer, Divisions and Floating
Point Data Formats. Each message slot is assigned to an internal local or remote scale and scales
may be repeated in additional message slots. Remofe scales must reside in an IND780 Ethernet
TCP clustered fo the IND780 confaining the Modbus TCP intferface. The infeger and division formafs
provide (two 16-bit words of input and two 16-bit words of output data) per Message Slot. Each
Message Slof’s first input word provides scale weight dafa and the input weight data may be
selected by the PLC using the Message Slot’s second output word bit O, bit 1 and bit 2. The
following two Tables provide input and output usage information.

B 4000, 40001 and 400001 are PLC processor memory-dependent. Refer to PLC
documentation for IO mapping.

E Any scale can be configured as any slof.

Table 6-1: Modbus TCP PLC Input Data and Data Usage (Integer and Division)

PLC Input Bytes | Register Address Usage
0 400001 Message Slof 1 Weight Data
1 Message Slof 1 Weight Data
2 400002 Message Slof 1 Scale Status
3 Message Slot 1 Scale Status
4 400003 Message Slot 2 Weight Data
5 Message Slof 2 Weight Data
6 400004 Message Slot 2 Scale Status
7 Message Slot 2 Scale Stafus
8 400005 Message Slof 3 Weight Data
9 Message Slot 3 Weight Data
10 400006 Message Slot 3 Scale Stafus
11 Message Slot 3 Scale Status
12 400007 Message Slot 4 Weight Data
13 Message Slof 4 Weight Data
14 400008 Message Slof 4 Scale Status
15 Message Slot 4 Scale Status
16 400009 Message Slof 5 Weight Data
17 Message Slot 5 Weight Data
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PLC Input Bytes Register Address Usage
18 400010 Message Slot 5 Scale Status
19 Message Slof 5 Scale Status
20 400011 Message Slof 6 Weight Data
21 Message Slof 6 Weight Data
22 400012 Message Slot 6 Scale Stafus
23 Message Slot 6 Scale Status
24 400013 Message Slot 7 Weight Data
25 Message Slof 7 Weight Data
26 400014 Message Slof 7 Scale Status
27 Message Slot 7 Scale Stafus
28 400015 Message Slof 8 Weight Data
29 Message Slot 8 Weight Data
30 400016 Message Slot 8 Scale Status
31 Message Slof 8 Scale Status
32 400017 Message Slof 9 Weight Data
33 Message Slot 9 Weight Data
34 400018 Message Slot 9 Scale Stafus
35 Message Slot 9 Scale Status
36 400019 Message Slof 10 Weight Data
37 Message Slof 10 Weight Data
38 400020 Message Slof 10 Scale Status
39 Message Slot 10 Scale Status
40 400021 Message Slof 11 Weight Data
41 Message Slof 11 Weight Data
42 400022 Message Slof 11 Scale Status
43 Message Slof 11 Scale Stafus
44 400023 Message Slof 12 Weight Data
45 Message Slof 12 Weight Data
46 400024 Message Slot 12 Scale Status
47 Message Slof 12 Scale Status

Table 6-2: Modbus TCP PLC Output Words and Word Usage (Integer and Division)

PLC Output Bytes | Register Address Usage
0 401025 Message Slof T Weight Data
1 Message Slot 1 Weight Data
2 401026 Message Slof 1 Scale Command
3 Message Slot 1 Scale Command
4 401027 Message Slot 2 Weight Data
5 Message Slot 2 Weight Data
6 401028 Message Slot 2 Scale Command
7 Message Slof 2 Scale Command
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PLC Output Bytes | Register Address Usage
8 401029 Message Slot 3 Weight Data
9 Message Slof 3 Weight Data
10 401030 Message Slot 3 Scale Command
11 Message Slot 3 Scale Command
12 401031 Message Slot 4 Weight Data
13 Message Slot 4 Weight Data
14 401032 Message Slof 4 Scale Command
15 Message Slot 4 Scale Command
16 401033 Message Slof 5 Weight Data
17 Message Slot 5 Weight Data
18 401034 Message Slot 5 Scale Command
19 Message Slot 5 Scale Command
20 401035 Message Slot 6 Weight Data
21 Message Slof 6 Weight Data
22 401036 Message Slot 6 Scale Command
23 Message Slot 6 Scale Command
24 401037 Message Slot 7 Weight Data
25 Message Slot 7 Weight Data
26 401038 Message Slof 7 Scale Command
27 Message Slot 7 Scale Command
28 401039 Message Slot 8 Weight Data
29 Message Slot 8 Weight Data
30 401040 Message Slot 8 Scale Command
31 Message Slof 8 Scale Command
32 401041 Message Slot 9 Weight Data
33 Message Slof 9 Weight Data
34 401042 Message Slot 9 Scale Command
35 Message Slot 9 Scale Command
36 401043 Message Slot 10 Weight Data
37 Message Slot 10 Weight Data
38 401044 Message Slof 10 Scale Command
39 Message Slot 10 Scale Command
40 401045 Message Slof 11 Weight Data
41 Message Slot 11 Weight Data
42 401046 Message Slot 11 Scale Command
43 Message Slof 11 Scale Command
44 401047 Message Slot 12 Weight Data
45 Message Slof 12 Weight Dafa
46 401048 Message Slot 12 Scale Command
47 Message Slot 12 Scale Command
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The floating point format provides four 16-bit words of input data and three 16-bit words of output
dafa per Message Slot. See Table 6-3 and Table 6-4 for defails.

The number of Message Slots is configured in sefup at Communication > PLC Interface > Data

Format.

E 4000, 40001 and 400001 are PLC processor memory-dependent. Refer fo PLC
documentation for /0 mapping

E Any scale can be configured as any slof.

Table 6-3: Modbus TCP PLC Floating Point Input Words

RAzg'rse':; Bits 0 - 7 Bits 8 - 15

400001 | Message Slot 1, Reserved Message Slot 1, Command Response. Refer to Message Slot Table
400002 | Message Slot 1 Floating Point data Message Slof 1 Floating Point dafa

400003 | Message Slot 1 Floating Point data Message Slot 1 Floating Point dafa

400004 g;Zf?geMselsogc:éeSggfgggs' Message Slot 1, Scale Status. Refer fo Message Slot Table
400005 | Message Slot 2, Reserved Message Slot 2, Command Response. Refer to Message Slot Table
400006 | Message Slot 2 Floating Point data Message Slot 2 Floating Point data

400007 | Message Slot 2 Floating Point data Message Slot 2 Floating Point dafa

400008 “Rﬂffif?geMSe'Sstngeséfl'f%Sfé’s Message Slof 2, Scale Status. Refer fo Message Slot Table
400009 | Message Slot 3, Reserved Message Slot 3, Command Response. Refer to Message Slot Table
400010 | Message Slot 3 Floating Point data Message Slot 3 Floating Point dafa

400011 | Message Slot 3 Floating Point data Message Slot 3 Floating Point dafa

400012 “Rﬂéif?geMi'ﬁs'(f’geséﬂfgﬁfﬁs Message Slot 3, Scale Status. Refer fo Message Slof Table
400013 | Message Slot 4, Reserved Message Slot 4, Command Response. Refer to Message Slot Table
400014 | Message Slot 4 Floating Point data Message Slot 4 Floating Point dafa

400015 | Message Slot 4 Floating Point data Message Slot 4 Floating Point data

400016 g;ﬁ?g%?:;%ﬁgﬂfggg& Message Slot 4, Scale Status. Refer fo Message Slot Table
400017 | Message Slot 5, Reserved Message Slot 5, Command Response. Refer to Message Slot Table
400018 | Message Slot 5 Floating Point data Message Slot 5 Floating Point data

400019 | Message Slot 5 Floating Point data Message Slot 5 Floating Point dafa

400020 P{A;Zf?geMz'ggazesscfngSggfgs Message Slot 5, Scale Status. Refer fo Message Slot Table

400021 | Message Slot 6, Reserved Message Slot 6, Command Response. Refer to Message Slot Table
400022 | Message Slot 6 Floating Point data Message Slot 6 Floating Point dafa

400023 | Message Slot 6 Floating Point data Message Slot 6 Floating Point dafa

400024 P{";Zf?geMSe';’S' O% fggﬁ%‘gfgs' Message Slot 6, Scale Status. Refer fo Message Slof Table
400025 | Message Slot 7, Reserved Message Slot 7, Command Response. Refer to Message Slot Table
400026 | Message Slot 7 Floating Point data Message Slot 7 Floating Point dafa

06/2021
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Register . :
Address Bits 0 — 7 Bits 8 — 15
400027 | Message Slot 7 Floating Point data Message Slot 7 Floating Point data

Message Slot 7, Scale Status.
400028 Refer fo Message Slot Table Message Slof 7, Scale Status. Refer fo Message Slot Table
400029 | Message Slot 8, Reserved Message Slot 8, Command Response. Refer to Message Slot Table
400030 | Message Slot 8 Floating Point data Message Slot 8 Floating Point data
400031 | Message Slot 8 Floating Point data Message Slot 8 Floating Point dafa

Message Slof 8, Scale Status.
400032 Refer fo Message Slot Table Message Slot 8, Scale Status. Refer to Message Slotf Table
400033 | Message Slof 9, Reserved Message Slof 9, Command Response. Refer fo Message Slot Table
400034 | Message Slot 9 Floating Point data Message Slot 9 Floating Point dafa
400035 | Message Slot 9 Floating Point data Message Slot 9 Floating Point dafa

Message Slot 9, Scale Status.
400036 Refer fo Message Slot Table Message Slot 9, Scale Status. Refer fo Message Slot Table
400037 | Message Slot 10, Reserved Message Slot 10, Command Response. efer fo Message Slot Table
400038 | Message Slot 10 Floating Point data | Message Slot 10 Floating Point data
400039 | Message Slot 10 Floating Point data | Message Slot 10 Floating Point data

Message Slot 10, Scale Status.
400040 Refer fo Message Slot Table Message Slof 10, Scale Status. Refer to Message Slot Table
400041 | Message Slof 11, Reserved #/Ioetizoge Slot 11, Command Response. Refer fo Message Slot
400042 | Message Slot 11 Floating Point data | Message Slot 11 Floating Point data
400043 | Message Slot 11 Floating Point data | Message Slot 11 Floating Point data

Message Slot 11, Scale Status.
400044 Refer fo Message Slot Table Message Slof 11, Scale Status. Refer to Message Slot Table
400045 | Message Slof 12, Reserved #/Ioetizoge Slot 12, Command Response. Refer fo Message Slot
400046 | Message Slot 12 Floating Point data | Message Slot 12 Floating Point data
400047 | Message Slot 12 Floating Point data | Message Slot 12 Floating Point data

Message Slot 12, Scale Status.
400048 Refer fo Message Slot Table Message Slof 12, Scale Status. Refer to Message Slot Table

Table 6-4: Modbus TCP PLC Floating Point Output Words

PL tput Register
Bes | Adress Usoge

0 401025 Reserved

1 Reserved

2 401026 Message Slot T Command

3 Message Slot 1 Command

4 401027 Message Slot 1 Floating Point dafa
5 Message Slof 1 Floating Point data
6 401028 Message Slot 1 Floating Point dafa
7 Message Slof 1 Floating Point data
8 401029 Message Slot 2 Command
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PL tput Register
Bres | Addres Usage
9 Message Slof 2 Command
10 401030 Message Slot 2 Floating Point dafa
11 Message Slof 2 Floating Point data
12 401031 Message Slot 2 Floating Point data
13 Message Slot 2 Floating Point dafa
14 401032 Message Slot 3 Command
15 Message Slot 3 Command
16 401033 Message Slot 3 Floating Point data
17 Message Slot 3 Floating Point dafa
18 401034 Message Slot 3 Floating Point dafa
19 Message Slot 3 Floating Point data
20 401035 Message Slot 4 Command
21 Message Slof 4 Command
22 401036 Message Slot 4 Floating Point dafa
23 Message Slot 4 Floating Point dafa
24 401037 Message Slot 4 Floating Point data
25 Message Slot 4 Floating Point dafa
26 401038 Message Slof 5 Command
27 Message Slot 5 Command
28 401039 Message Slot 5 Floating Point data
29 Message Slot 5 Floating Point data
30 401040 Message Slot 5 Floating Point dafa
31 Message Slot 5 Floating Point data
32 401041 Message Slot 6 Command
33 Message Slof 6 Command
34 401042 Message Slot 6 Floating Point dafa
35 Message Slot 6 Floating Point dafa
36 401043 Message Slot 6 Floating Point dafa
37 Message Slot 6 Floating Point dafa
38 401044 Message Slof 7 Command
39 Message Slot 7 Command
40 401045 Message Slot 7 Floating Point dafa
41 Message Slot 7 Floating Point data
42 401046 Message Slot 7 Floating Point dafa
43 Message Slof 7 Floating Point data
44 401047 Message Slot 8 Command
45 Message Slof 8 Command
46 401048 Message Slot 8 Floating Point dafa
47 Message Slot 8 Floating Point dafa
48 401049 Message Slot 8 Floating Point dafa
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PL tput Register
Bres | Addres Usage

49 Message Slof 8 Floating Point data
50 401050 Message Slot 9 Command
51 Message Slof 9 Command
52 401051 Message Slot 9 Floating Point data
53 Message Slot 9 Floating Point dafa
54 401052 Message Slot 9 Floating Point dafa
55 Message Slot 9 Floating Point dafa
56 401053 Message Slof 10 Command
57 Message Slot 10 Command
58 401054 Message Slot 10 Floating Point data
59 Message Slot 10 Floating Point data
60 401055 Message Slot 10 Floating Point data
61 Message Slof 10 Floating Point data
62 401056 Message Slot 11 Command
63 Message Slot 11 Command
64 401057 Message Slot 11 Floating Point data
65 Message Slot 11 Floating Point data
66 401058 Message Slof 11 Floating Point data
67 Message Slot 11 Floating Point data
68 401059 Message Slof 12 Command
69 Message Slot 12 Command
70 401060 Message Slot 12 Floating Point data
71 Message Slot 12 Floating Point data
72 401061 Message Slot 12 Floating Point data
73 Message Slof 12 Floating Point data

In the template data format a message slot is a shared data variable. The number of message slofs

is limited to 256 bytes (I/0).
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Integer and Division

\When one of these formats is selected, the IND780 will have two 16-bit words for input data and
two 16-bit words for output data in each Message Slotf. The PLC’s input data will contain one 16-bit
word for the scale’s weight information and one 16-bit word for bit encoded stafus information for
each Message Slot. The IND780 will send specific weight data to the PLC inpuf data based on the
data it receives from the PLC’s output data. The PLC’s output words consist of one 16-bit integer
value, which may be used to download a fare or targef, and one 16-bit word for bit encoded
command information.

Table 6-5 and Table 6-6 provide defailed information on the integer and division dafa formats.
Read data refers to the PLC’s input dafa and write data refers fo the PLC’s output data.

Table 6-5: Discrete Read Integer or Division — IND780 >> PLC, per Message Slot

Octal Address WORD 0 IN' WORD 1 IN Bit number
0 X Feed? 0
1 X Fast Feed? 1
2 X Tolerance OK3 2
3 X Under low tolerance* 3
4 X Over high folerance* 4
5 X Comparator 3° 5
6 X Comparator 2° 6
7 X Comparator 1% 7
10 X ENTER key® 8
11 X Input 17 9
12 X Input 27 10
13 X Input 37 11
14 X Motion8 12
15 X Nef mode® 13
16 X Update in progress'® 14
17 X12 Dafa OK™ 15

Notes for Table 6-5

1

WORD 0 is a 16-bit, signed integer value that may represent the scale’s gross, net, tare, target, rate or displayed
weight. Three bits, sef by the PLC in the output word, designate what data is sent by the terminal in this word.

Bit 0 and Bit 1 are used only in in material fransfer mode.
Bit 2 indicates that folerance is OK in both material transfer mode and over/under mode.

When equal fo 1, Bit 3 and Bit 4 indicate that target is under negative tolerance or over positive tolerance,
respectively.

Bits 5, 6 and 7 provide Comparatfors 1, 2 and 3 stafuses. If the comparator is active, the respective bit is sef fo 1.

Bit 8 is set fo a “1” when the ENTER key is pressed on the keypad of the ferminal. The bit remains on for 30 seconds
then resefs fo 0.

Bit 9, bit 10, and Bit 11 mirror the state of the first three discrete inputs on the internal 1/0 board slot 5 (0.5.1, 0.5.2
and 0.5.3). If the input is “ON” then the bit is set fo a “1”.

Bit 12 is set fo a “1” when the scale is in motion (unstable).
Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).
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Bit 14 is set to a “1” when the terminal is in the process of updating its data for the PLC scanner. The PLC should
ignore ALL of the data in this case and simply re-scan it.

Bit 15 is set to a “1“ when the scale is operating properly (NOT over capacity, under capacity, in power-up, in
expanded mode, or in setup mode) or in x10 mode. Note that when in x10 mode, the dafa senf remains in the
standard resolution, and will not match the ferminal’s display. The PLC program should confinuously monitor this bit
and the PLC processor rack faulf bit (see A-B RIO PLC documentation) fo defermine the validity of the discrete and/or
explicit data transfer. While in the setup mode word O data may be present; do nof use the data under this condifion
as the communication connection may stop at any time.

12 When number is negative, word O Bit 15 is high and is the least significant bit. Otherwise, when the number is

positive, Bit 15 is the most significant bit.
Table 6-6: Discrete Write Integer or Division — PLC >> IND780, per Message Slot
Octal Address | WORD 0 OUT’ WORD 1 OUT Bit number

0 X Select 12 0

1 X Select 22 1

2 X Select 32 2

3 X Load Tare® 3

4 X Clear* 4
5 X Tare® 5
6 X Printé 6
7 X Zero’ 7

10 X Abort/Start Target® 8
11 X Display mode® 9
12 X Display mode® 10
13 X Display mode® 11
14 X Output 110 12
15 X Output 210 13
16 X Output 310 14
17 X Load Targef™ 15

Notes for Table 6-6

1 WORD 0 is a 16-bit, signed integer value that may represent the scale’s fare or targef value fo be downloaded. Bit 3
or bit 15 is then triggered fo instruct the ferminal fo load the value into either the tare or target register.

2 Abinary value in bit 0, bit 1, and bit 2 select the datfa that will be sent by the ferminal in Discrete Read WORD 0. O =
gross weight, 1 = net weight, 2 = displayed weight, 3 = fare weight, 4 = target, 5 = rafe, 6 and 7 = reserved. Any
value greater than 7 will cause gross weight to be sent.

3 Atransition from “0” to “1” loads the value from WORD O intfo the tare register of the IND780; the IND780 will use the
loaded value as the tare.

4 Atransition from “0” to “1” inifiates a CLEAR command.

5 Atransition from “0” to “1” initiates a TARE command.

6 Aftransition from “0” to “1” initiates a PRINT command.

7 Afransition from “0” to “1” initiates a ZERO command.

8 If bit 8 is sef to “0”, all of the scale’s farget logic is aborfed. Sefting bit 8 to “1” again restarts the ferminal’s farget
logic.

9 Bits 9-11 confrol Display Mode. A command is written to pdO119. Note that pd0119=0 for normal display mode, 1

= display message 1 (aw0101), 2 = display message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display
message 4 (aw0104), 5 = display message 5 (aw0105), 6 = Start ID1 sequence, 7 = display message that is

6-14 METTLER TOLEDO IND780 Terminal PLC Interface Manual 64057518 | 11 1 06/2021



writfen info pdO118. Note: Until these bits are used pd0119 will be set af 0. Change of stafe of any of these bits
resets PLC input word, Bit 8, Enter Key.

10 Bit 12, bit 13, and bit 14 can be used fo control the stafe of the first three discrete outputs on the terminal’s infernal
I/O board in slot 5. These are addressed as 0.5.1, 0.5.2, and 0.5.3. Setting the bit to a “1” state causes the output to
be turned ON. This action will occur regardless of the discrefe output assignment within the IND780.

11 When bit 15 is changed from “0” to “1” the value in WORD O is loaded into the target register in the ferminal and
loaded into the farget logic.

6.6.6. Floating Point

6.6.6.1. Operational Overview
The terminal uses integer commands from the PLC to select the floating point weight oufput data.
The terminal recognizes a command when it sees a new value in the scale’s command word. If the
command has an associated floating point value (for example: loading a target value), it must be
loaded into the floating point value words before the command is issued. Once the ferminal
recognizes a command, it acknowledges the command by setting a new value in the command
acknowledge bits of the scale’s command response word. It also tells the PLC what floating point
value is being sent (via the floating point input indicator bits of the command response word). The
PLC waits until it receives the command acknowledgment from the ferminal before sending another
command.

The terminal has two types of values that it can report to the PLC: real-fime and static. When the
PLC requests a real-time value, the terminal acknowledges the command from the PLC once but
sends and updates the value af every interface update cycle. If the PLC requests a static value, the
terminal acknowledges the command from the PLC once and updates the value once. The terminal
will confinue fo send this value until it receives a new command from the PLC. Gross weight and
net weight are examples of real-time data. Tare weight, farget, fine feed, and tolerance values are
examples of stafic data.

The terminal can send a rotation of up to nine different real-time values for each scale. The PLC
sends commands fo the terminal o add a value fo the rotation. Once the rotation is established, the
PLC must instfruct the ferminal to begin its rotafion automatically, or the PLC may control the pace
of rotation by instructing the terminal to advance fo the next value. If the ferminal is asked to
aufomatically alternate its output data, it will switch to the next value in its rofation at the next
interface update cycle. (The inferface updatfe cycle has an update rate of up to 17 Hz or 60
milliseconds.)

The PLC may control the rotation by sending alfernate report next field commands (1 and 2). When
the PLC changes fo the next command, the terminal switches to the next value in the rotation. The
terminal stores the rofation in its shared data so the rotafion does not have to be re-inifialized after
each power cycle. When the PLC does not set up an input rotatfion, the default input rotation
consists of gross weight only. See the floating-point rotation examples in Table 6-11 through Table
6-14 for additional information. The method of handling sfring and floating point data may vary
between different PLCs. The IND780 provides floating point data in the byfe order enfered in the
Data Format setup.
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Table 6-7 through Table 6-10 provide detailed information on the floating-point data format. Read
data refers to the PLC’s input data and write data refers to the PLC’s output data. The byte order
follows the convention of the Modicon Quantum platform. Note that this is Double Word Swapped.

Table 6-7: Discrete Read Floating Point — IND780 >> PLC Input, per Message Slot

Octal | WORD 0 Command | WORD 1' | WORD 2! WORD 3 ST
Address Response FP value | FP value Status

0 X X Feed? 0
1 X X Fast Feed? 1

2 X X Tolerance OK3 2
3 X X Under Negative Tolerance* 3
4 RESERVED X X Over Positive Tolerance? 4
5 X X Selected scale® 5
6 X X Cusfom Bit® 6
7 X X Cusfom Bit® 7
10 FP Inputf Ind 17 X X ENTER key® 8
11 FP Input Ind 27 X X Input 1° 9
12 FP Input Ind 37 X X Input 2° 10
13 FP Input Ind 47 X X Input 3° 11
14 FP Input Ind 57 X X Motion'® 12
15 Data infegrity 1" X X Net mode'? 13
16 Cmnd Ack 113 X X Data integrity 2" 14
17 Cmnd Ack 2'3 X X Data OK™ 15

Noftes for Table 6-7

1

o OB W N

10
11

The bits in WORD 1 and WORD 2 are a single-precision floating point value that may represent the scale’s gross,
tare, net, farget, fine gross, fine tare, fine net, or filter seffing data. The PLC command in the respective scale’s output
word defermines what data will be sent.

Bit 0 and Bit 1 are used only in material fransfer mode.

Bit 2 indicates that tolerance is OK in both material fransfer and over/ under modes.

Bit 3 and Bit 4 are active in both material transfer and over/under modes.

Bit 5 will be set to a “1” when the associated scale is selected on the IND780 console panel.

Bit 6 and Bit 7 are user defined, and correspond fo user’s Task Expert Application usage. Bit 6 is associated o
Shared Data Variable ASxx01, instance by scale. Bit 7 is associated with Shared Data Variable ASxx02, instance by
scale.

The Floating Point Input Indication bits (WORD O, Bits 8-12) are used fo defermine what type of data is being sent in
the floating point value (WORD 1 and WORD 2). These bits correspond fo a decimal value of 0-31 that represents a
particular type of data. See the Floating Point Input Indication Table to defermine what type of data.

Bit 8 is set to a “1” when the ENTER key is pressed on the ferminal’s keypad. The bit clears o “0O” when the PLC
sends floating point command 75 to the IND780 ferminal or after 30 seconds of no ENTER key activity.

Bit 9, Bit 10, and Bit 11 mirror the stafe of the first three discrete inputs of the infernal I/O board in slot 5 (0.5.1,
0.5.2 and 0.5.3). If the input is “ON” then the bit is setto a “1”.

Bit 12 is set to a “1” when the scale is in motion (unstable).

The Data Infegrity bit in WORD O - bit 13 is used in conjunction with the bit in WORD 3 - bit 14 to insure that the
floating point data is valid. For the data to be valid both bits must have the same polarity. These bits will change to
the opposite stafe every interface update cycle. If they do not have the same value the data is invalid and the PLC
should ignore ALL of the data in this case and re-scan it.
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12 Bit 13 is set to a “1” when the scale is in net mode (a tare has been faken).

13 Bit 14 and Bit 15 (Command Acknowledge bits) are used by the terminal to inform the PLC that it has received a
new, valid command. The ferminal rotates sequentially among values 1, 2, 3, 1, 2, 3, 1, 2, ... to acknowledge it
has processed a new command.

14 Bit 15 is sef fo a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, or in
setup mode) or in x10 mode. Nofe that when in x10 mode, the dafa sent is in the higher resolution. The PLC program
should continuously monitor this bit and the PLC processor rack fault bit (see A-B RIO PLC documentation) fo
defermine the validity of the discrete and/or explicit data fransfer. While in the setup mode the input floating data will
be set fo O; additionally the communication connection may stop af any time.

Table 6-8: Floating Point Input Indication

Dec Data

Gross Weight*

Net Weight*

Tare Weight*

Fine Gross Weight*

Fine Net Weight*

Fine Tare Weight*

Rate

ALxx01 — SDV, instance by scale **
ALxx02 — SDV, instance by scale **
AJxx01 — SDV, instance by scale **
AJxx02 — SDV, instance by scale **
Low-pass filter frequency

Notch filter frequency

Target value, instance by scale

Target positive tolerance value, instance by scale

Target Fine Feed value, instance by scale

Target negative folerance value, instance by scale

Target spill value, instance by scale

SldlalalmlaIS|Z|lale|o|vN|o|o|s|w|Nv|—|o

Primary units, low increment size
19-28 | Not used
29 Last IND780 error code
30 No datfa response — command successful

31 No data response — command failed

*  These are real-time fields that the PLC may request either through an input rotafion or a report command. All other fields may only
be requested through a report command.

**  SDV means Shared Data Variable.

Table 6-9: Discrete Write Floating Point — PLC >> IND780, per Message Slot

WORD 2! WORD 3! .
0
Octal Address | WORD 0° | WORD 1 FP load value FP load value Bit number
0 X X 0
Command
1 Reserved Word? X X
2 X X 2
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3 X X 3
4 X X 4
5 X X 5
6 X X 6
7 X X 7
10 X X 8
11 X X 9
12 X X 10
13 X X 11
14 X X 12
15 X X 13
16 X X 14
17 X X 15
Notes for Table 6-9

0 WORD 0O is a reserved 16 bit word, only present in message slot 1.

1 The Bits in WORD 2 and WORD 3 are a single-precision floating point value. This value is used with the command
in WORD 1 to instruct the ferminal to download the floating point value info the field specified in the command.

2 The command Word 1 is used to instruct the IND780 what dafa to send in the discrete read data, fo load the floating
point datfa in the write command, and fo control the IND780 discrete outputs or display. See Table 6-10, the PLC
Output Command Table, for a list of the available commands and their respective decimal or hex value.

Not all commands will require a value in the floating point load value words.
Table 6-10: PLC Output Command Table (Floating Point Only)

Dec | Hex Command SDName Dec | Hex Command SDName
o | oo ﬁfssgcgejgé‘;g'g;c{f!d @ next 76 | 4c |StartID2 sequence 7 PDO119
1 01 |Report next rotation field -2 78 4e |Disable LCD display ’

2 02 |Report next rotation field -2 79 4f |Enable LCD display ’

3 03  |Reset rotation 80 50 |Set normal display mode ° PDO119
10 Oa |Report gross weight '3 81 51 |Display message 1 7° PDO119
11 Ob |Report net weight ' 82 52 |Display message 2 7° PDO119
12 Oc [Report tare weight '3 83 53 |Display message 3 7° PDO119
13 0d |Report fine gross weight ' 84 54 |Display message 4 7° PDO119
14 Oe [Report fine net weight '3 85 55 |Display Message 5 ”° PDO119
15 Of |Report fine tare weight '3 86 56 |Start ID1 sequence 7° PDO119
16 10 |Report Rate '3 87 57 |Display SDV PD0118 7° PDO119
17 11 |Report SDV ALxx01 © 88 58 |Disable weight display ’

18 12  |Report SDV ALxx02 © 89 59 |Enable weight display ’

19 13  |Report low-pass filfer frequency® 90 5a |Set discrete output 0.5.1 “ON” 7 DI0O505

20 14 |Report notch filter frequency * 91 5b |Set discrete output 0.5.2 “ON” 7 DIO506

21 15  |Report Target value 3'° SPxx05° 92 5c |Set discrete output 0.5.3 “ON” 7 DI0507

22 16  |Report Positive Tolerance >'° SPxx116 93 5d |Set discrete output 0.5.4 “ON” 7 DIO508

23 17 |Report Fine Feed 3'° SPxx10 100 64 |Set discrete output 0.5.1 “OFF” 7 DI0505

24 18 |Report (-) Tolerance value 3'° SPxx12 101 65 |Set discrefe output 0.5.2 “OFF” 7 DI0506

25 19  |Report spill value 3'° SPxx09 102 | 66 |Set discrete output 0.5.3 “OFF” 7 DI0507

27 1b  [Report AJxx01 356 AJxx01¢ 103 | 67 |Set discrete output 0.5.4 “OFF” 7 DIO508
28 1c  |Report AJxx02 356 AJxx02° 104 | 68 [Master control relay OFF’ 12
29 1d  [Report last error 3 105 | 69 |Master control relay ON’- 2
30 Te |Report primary increment size 3 110 | 6e |Set target value 1% 13 SPxx05
40 28 |Add gross weight to rofation ’ 111 6f |Set target fine feed value *'°
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Dec | Hex Command SDName Dec | Hex Command SDName
41 29 |Add nef weight fo rotation ’ 112 | 70 |Set - tolerance value *'°
42 2a  |Add fare weight to rofation 7 113 | 71 |Settarget value and apply* '
43 2b  |Add fine gross weight to rotation ’ 114 | 72 |Start farget logic 71°1®
44 2¢  |Add fine net weight fo rotation ’ 115 | 73 |Abort target logic 71015
45 2d  |Add fine tare weight fo rotation ’ 116 | 74 |Target use gross weight 71 SPxx04
46 2e |Add rafe to rotation ’ 117 | 75 |Target use net weight '° SPxx04
47 2f  |Add ALxxO1 to rotation 587 ALxx018 118 | 76 |Target use rate 7'° SPxx04
48 30 |Add ALxx02 fo rofation 567 ALxx02° 119 | 77 |Target, absolute weight 1 speed 7'° | SPxx08
60 3¢ |Load numeric fare value * 120 | 78 |Target, absolute weight 2 speed 7'° | SPxx08
61 3d |Pushbutfon tare command ’ 121 79 |Enable farget latching 7'° SPxx06
62 3e [Clear command ’ 122 | 7a |Disable target latching ”'° SPxx06
63 3f  |Print command ’ 123 | 7b |Reset target latch 7 SPxx07
64 40 |Zero command ’ 124 | 7c |Set target spill value* '°
65 41 |Selectscale 17 131 83 |Set + tolerance value *1° SPxx11
66 42 |Select scale 27 160 | a0 |Apply scale setup ’ QC0149
67 43  |[Select next scale ’ 161 al |Write Calibration to EEProm ’
68 44 |Custom print 17 CPxx017 162 | a2 ?:?oble Tare on IND780 console
69 45  |Custom print 27 CPxx02’ 163 | a3 |Enable Tare on IND780 console ’
) Disable push button Tare on
7 7
70 46 |Custom print 3 CPxx03 164 a4 IND780 console !
71 | 47 |Custom print 47 CPxx04 165 | As |Enable push bution Tare on IND780
console
72 | 48 |Cusfom print 57 CPXX05” 166 | q | isoble numeric Tore on IND780
console
73 49 Set Iow—p04$s filter corner 167 a7 Enable n7umer|c Tare on IND780
frequency console
74 4qa  |Set notch filter frequency * 168 | a8 |Select scale 37
75 4b  |Reset ENTER key ’ 169 | a9 |Select scale 47

Notes for Table 6-10

1.

© ® N o

11.
12.

13.
14.

A command that requests real-time fields from the terminal. The terminal updates this input datfa fo the PLC at the cycle update rafe
of the PLC interface.

A command used by the PLC fo select the next field from the input rotation. The PLC must alfernate between these two commands
fo tell the terminal when fo switch fo the next field of the input rotation.

A command requiring the ferminal to report a specific value in the PLC input message. As long as one of these commands is sent
in the Scale Command, the terminal will respond with the requested data and not data from an input rofation. The data reported in
the PLC input message is the data when the command was issued.

A command that requires a floating point value output from the PLC to the ferminal. The ferminal reflects back this value in the
floating point data of the input message to the PLC.

A command used between the PLC and a Task Expert application. This data has a four-byte length and is defined by the
application.

Instance is by scale.
PLC input Message Slot floating point value will be O as long as command is present.
IND780 discrete output will be turned on or off regardless of assignment within the IND780.

A command is written to pd0119. Nofe that pdO119==0 for normal display, 1 = display message 1 (aw0101), 2 = display
message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display message 4 (aw0104), 5 = display message 5
(aw0105), 6 = Start ID1 sequence, 7 = display message that is writlen info pd0118, 8 = Starf ID2 sequence. Note: Unfil these
commands are used pd0119 will be set af 0.

Target, Fine Feed, Tolerances, Restart, Abort and other Target variables are relative to each scale. Note: Restart of an actfive Targef
will cause the associated outputs fo cycle off then back on.

Does not disable the PLC tare functions.

Sefting the master control relay OFF turns off all outpufs and stops farget logic. The target logic must be re-starfed after the master
control relay is furned ON.

Target logic must be restarted to apply the new target value.

New target value is applied when command is sent.
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6.6.6.2.

6.6.6.3.

15. Target confrol can be paused and resumed using the Abort and Start commands. Note that any changes made fo the targef values
since the original START command was given will be loaded before target control is resumed.

Floating Point Dafa Format and Compatibility

In Floating Point Message mode, the PLC and IND780 terminal exchange weight, target, and tare
data in single-precision floating point format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 754-1985, specifies the format for single-precision floating point numbers. It is
a 32-bit number that has a 1-bit sign, an 8-bit signed exponent, and a 23-bit mantissa. The 8-bit
signed exponent provides scaling of weight and rafe data. The 23-bit mantissa allows
representation of 8 million unique counts.

Although the single-precision floafing point number provides greater numerical precision and
flexibility than infeger weight representations, it has limitations. The weight representation may not
be exact, parficularly for the extended-resolution weight fields for high-precision bases.

Some PLCs require special integrity checking fo communicate floating point numbers. There are two
data infegrity bits that the IND780 uses to maintain data integrity when communicating with the
PLC. One bit is in the beginning word of the data; the second is in the ending byte of the data for a
scale slot. The PLC program must verify that both dafa infegrity bits have the same polarity for the
datfa in the scale slot to be valid. There is a possibility that the PLC program will see several
consecutive invalid reads when the ferminal is freely sending weigh updates fo the PLC, if the PLC
program detects this condition, it should send a new command fo the terminal.

The method of handling string and floating point data varies between PLCs platforms. The IND780
provides floating point datfa in the word order sef up by the user.

Floating Point Command Examples
Table 6-11 through Table 6-14 provide floating point command examples.

Table 6-11: Data Requirement: Only Net Weight Sent (continuously) for Scale 1

Command
Response From
Terminal

Scale Command Scale Floating
(From PLC) Point Value

Floating Point

S Value

1 11 (dec) loaded
(PLC sends command to IND780 into command none required
terminal to report net weight) word O:XX1

2 Command ack.
(IND780 terminal sees new =1
command) F.P.ind. =1 (neb)

Net weight in
floating point

As long as the PLC leaves the 11 (dec) in the command word the IND780 ferminal will update the net value every
interface update cycle.

Table 6-12: Data Requirement: Load Target Value = 21.75 for Scale 1

Command
response from
terminal

Scale command Scale Floating
(from PLC) Point Value

Floating Point

S Value

] -
(PLC loads floating point value floafing zpf_'%volue

first)

2 110 (dec) loaded | floating point value
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Step #

Scale command
(from PLC)

Scale Floating
Point Value

Command
response from
terminal

Floating Point
Value

(PLC sends command fo set target
1 cutoff value)

info command
word 0:XX1

=21.75

3

(IND780 terminal sees new
command , loads the value info
the farget and ends a return
message to indicafe the new target
value)

Command ack. = 1
F.P.ind=13

Floating point value
=21.75

4

(PLC instructs IND780 terminal fo
start “using” new target value)

114 (dec) loaded
info command
word O:XX1

5

(IND780 terminal sees new
command)

Command ack. = 2
F.P.ind =30

(null value)

The PLC should always wait to receive a command acknowledgment before sending the next command to the IND780
terminal. Affer the PLC finishes loading its target value, it can resume monitoring the weight information required by
sending a command fo report some type of weight or set up a rotation of reported data.

Table 6-13: Data Requirement: Rotation of Gross Weight and Rate Updated on Interface Update Cycle

Step # Scale Command Scale Floating Regs:::'::::‘lr(:)m Floating Point
(from PLC) Point Value Terminal Value
1 3 (dec) loaded into
(PLC clears out any previous command word
rotation with reset) 0:XX1
2
(IND780 ferminal sees new Coangoir;g (icg'(): ]
command) T
3 40 (dec) loaded
(PLC adds gross weight to into command
rotation) word O:XX1
4
(IND780 ferminal sees new Corprgoir:]c(jj o_clgo_ 2
command) o -
5 46 (dec) loaded
) into command
(PLC adds rate fo the rotfation) word O:XX1
6
(IND780 ferminal sees new Command ack. =3 (null value)
command) F.P.ind = 30

At this point, the rotation has been set up. Now the PLC n

eeds fo command the IND780 ferminal to begin the rotation.

7
(PLC sends the command to
begin the rotation af interface
update cycle)

0 (dec) loaded info
command word
0:XX1

8
(IND780 terminal sends gross
weight at interface update cycle ~
60 msec)

Command ack. =0
F.P.ind=0

Floating point value
= gross wi.

06/2021
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Step #

Scale Command
(from PLC)

Scale Floating
Point Value

Command
Response from
Terminal

Floating Point
Value

9
(PLC leaves 0 in its command
word and the IND780 terminal
sends the rate value at the next
interface updafe cycle)

0 (dec) loaded info
command word
0:XX1

Command ack. =0
F.P.ind=6

Floating point value
= rafe

10
(PLC leaves 0 in its command
word and IND780 ferminal sends
the gross value at next interface
update cycle)

0 (dec) loaded info
command word
0:XX1

Command ack. =0
F.P.ind=0

Floating point value
= gross wt.

11
(PLC leaves 0 in command word
and IND780 terminal sends the
rate value at the next interface
update cycle)

0 (dec) loaded info
command word
0:XX1

Command ack. =0
F.P.ind=6

Floating point value
= rafe

This rotation continues until the PLC sends a different command. At approximately every 60 msec the IND780 terminal
updates its dafa with the next field in its rofation. The PLC must check the floating point indication bits to determine which

dafa is in the floafing point value.

Table 6-14: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command

Step # Scale command Scale Floating re::t::s':;u:rgm Floating Point
(from PLC) Point Value terminal Value
1 3 (dec) loaded info
(PLC clears out any previous command word
rotation with reset) 0:XX1
2
(IND780 ferminal sees new Coan?qirr]]g gcg'; ]
command) T
3 41 (dec) loaded
. . info command
(PLC adds net weight to rofation) word 0:XX1
4
(IND780 terminal sees new Corpr;oir;]cé o_clgo= 2
command) o -
5 46 (dec) loaded
) into command
(PLC adds rate to the rotation) word O:XX1
6
(IND780 terminal sees new Commqnd el (null value)
command) F.P.ind =30

At this point, the rotation has been set up. Now the PLC n

rofation and advance fo the next va

lue when required.

eeds send commands to the IND780 ferminal to begin the

7
(PLC sends the command to

1 (dec) loaded into
command word
0:XX1

report the first field in the rotation.)
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Command
response from
terminal

Scale command Scale Floating
(from PLC) Point Value

Floating Point

S Value

8
(IND780 terminal acknowledges
the command and sends net
weight at every inferface update
cycle until the PLC gives the
command to report the next
rotation field.)

Command ack. = 1 | Floating point value
F.P.ind=1 = net weight

9

(PLC sends the command to
report the next field.) Note: if the

PLC leaves the 1 (dec) in the
command, the IND780 terminal

does NOT see this as another

command to report the next

rotation field.

2 (dec) loaded info
command word
0:XX1

10
(IND780 terminal acknowledges
the command and sends rate at Command ack. = 2 | Floating point value
every interface update cycle until F.P.ind=6 = rafe
the PLC gives the command to
report the next rotation field.)

At approximately every 60 msec the IND780 terminal updates its data with new data, but it does not advance to the next
field in the rofation until the PLC sends it the command fo report the next field. The PLC should check the floating point
indication bits to determine which data is in the floating point value

6.6.7. Controlling the Discrete 1/0 Using a PLC Interface

The IND780 terminal provides the ability fo directly control some of its discrete outputs and read
some of ifs discrete inpufs via the (digital) PLC inferface options. System infegrators should be
aware that the terminal’s discrete I/O updates are synchronized with the terminal’s interface update
cycle rate and not with the PLC 1/0 scan rate. This may cause a noticeable delay in reading inpufs
or updating outputs as observed from the PLC fo real world signals. Consult the IND780 Terminal
Technical Manual for discrete 1/0 wiring. Also note that the outputs must be unassigned in the
IND780 terminal setup.

6.7. Software Setup

The IND780 terminal automatically detects the presence of a Modbus TCP Kit option board if one is
installed. When the option is detected, the IND780 terminal enables the Modbus TCP paramefers in
setup at Communications > PLC Interface > Ethernet / IP — Modbus/TCP. Figure 6-5 shows the
Modbus TCP sefup block and Figure 6-6 the Communication > PLC Interface > Data Format setup
block. Default values are indicated with an asterisk (*).
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Ethernet / IP — Modbus TCP |
DHCP Client || Enabled*, Disabled |
IP Address  |—»{ 192.168.0.1* |
Subnef Mask  |»{ 255.255.0.0* |
Gafeway Address |-»{ 0.0.0.0% |

Figure 6-5: The Modbus TCP Setup Block

Data Format

Format Infeger*, Divisions, Floating Point, Template, Applicafion
Byfe Order Word Swap*, Double Word Swap, Byfe Swap
—————————— -»{ Time Inferval |—»{ 50* |mS

If Format = Template:

[=mmmmmm ] »[ Configure  |—»{IND780 >> PLC*, PLC >> IND780 |

If Format = Templafe

_ﬂ Output Bytes from PLC |— [Calculafed]

—ﬁ Input Bytes fo PLC — [Calculated]

= PLC Message Slots View
fffffffff £=Table Search [Message Slof| Scale [ Terminal ]

%, Back
/7 Edit PLC Message Slot Edit

|—»{ Message Slot —»{ [# of slof] |
| Scale —»{ 1, 2, 3, 4, Sum |
—{ Terminal —»{ Local, 1,2,...20 |

If Format <> Template

Esc] ESC
— 0% 0K
[ New_|-»PLC Message Slot New

—»{ Message Slot —»{ [# of slof] |
—————»{Scale —»{ 1,2, 3,4, Sum
] ] Terminal |—{ Local, 1,2,...20 |

»|Esc] ESC
— % 0K
Warning!
C Clear | Clear All PLC Message Slofs.
Continue?
EsJESC| [& OK

, PLC Template View
________ /& Table Search [‘Sﬁ[rgUN—rT—]’]_—ﬂﬂI

T Formal = Templale = ame | lype | Leng
&, Back
/ Edit IND780 >> PLC of PLC >> IND780Template Edit
———»{ Slof |—»{ [# of slof]

—»{ SDName —» Alpha Keys|
--»lLength (Bytes)—»
Entry field for cerfain SDNames
——{Data Type|—»{Inf, Byte Sfring, Floaf, Array |

—] Terminal —»{ Local, 1,2,...20 ]

[T New |» IND780 >> PLC or PLC >> IND780 Template New

Slof |—»] [# of slof]
-

{5
————»{ SDName | Alpha keys]|
fﬂLengTh (Bytes)|—»
Enfry field for cerfain SDNames

[&7 Frase | —»{Dafa Type —{Inf, Byfe Siring, Float, Array |
+———>{ Terminal |—{ Local, 1,2,...20
g OK
Warning!

Clear All IND780 > PLC or
— >R Back | [C Cledr —>p5.. IN780 Templates
Continue?

EslESC| [ OK
Figure 6-6: Modbus TCP Data Format Setup Blocks
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6.7.1. Modbus TCP and Data Format Setup Blocks
6.7.1.1. Modbus TCP setup

The Modbus TCP setup block lefs you specify the IP address of the Modbus TCP Interface. In setup,
access Communication > PLC Interface > Modbus TCP (Figure 6-7) and set the proper IP address,
Subnet Mask, and Gafteway Address. Alfernatively, DHCP client can be enabled if the IP address is
to be assigned automatically by the network server.

P=172.18.54 80 16/0ct/2008 0827
EtherNet/IP - Modbus/TCP
MAC Address ETHIP 00301102eak7
DHCP Client [ EI
IP Address [192 ||158 ||ooo ||oot |
Subnet Mask 255 ||285 ||255 |[ooo |

Gateway Address (000 ||ooo ||ooo |[ooo |

N

Figure 6-7: Modbus TCP Setup Screen

6.7.1.2. Data Format setup

1. In setup, select Communication > PLC Interface > Data Format. Figure 6-8 shows the screen
with Template selected as the format, revealing the Time Inferval, Configure, and directional
displays. When Application format is selected, only the Format box appears on this screen.

220ct/2007 171
PLC Data Format

Forrmat Ternplate L:'_I
Byte Order iDnuhle Ward Swai_:]
Time Interval ms

Configure iINDFEEI == PLC |[=]

PLC == INDFE0 100 bytes
(ND7E0 == PLC 14 bytes

N &

Figure 6-8: PLC Data Format Screen

1. Select the Format (Integer, Divisions, Floating Point, Templafe or Application): [default Integer]
Changing the Format will delete any existing Message Slots.

Integer Reports scale weight as a signed 16 bit infeger (+ 32767).

Divisions Reports scale weight in display divisions (+ 32767). The PLC mulfiplies the reported
divisions by the increment size to calculate the weight in display units.
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Floating
Point

Template

Displays weight in floating point data format

Allows the end-user to customize PLC communications input and output data by
allowing them to set up input and output femplates with shared data variables. This
format is fixed and cannot be changed “on the fly” by the PLC program. The template
edifor also calculates the input and output sizes upon exit of the edifor. In order to
populate the data fields, consult the Shared Data Reference Manual (document number
64059110) provided on the CD-ROM supplied with your terminal.

Allows a TaskExpert program to interact with the PLC input and output data. The
TaskExpert program is responsible for setting up all input and output dafa from the
IND780 and to control the data length of the input and oufput assemblies. For
application commands used in TaskExpert, refer to the TaskExpert Reference Manual
(document number 64060431).

Application

2. Select Byte Order (see Table 6-15): [default Word Swap]

Table 6-15: PLC Data Byte-Ordering

6-26

Double Word
Byte Swap Word Swap Swap
Float 1234 4321 3412
Sfring ABCD ABCD ABCD
Word Swap Takes the IEE 754 single-precision floating point format and swaps the two words in
the 32-bit double word. This format is compatible with RSLogix 5000 processors.
Byte Swap Makes the floating point format compatible with S7 PROFIBUS.
Double Word  Makes the data format compatible with the Modicon Quantum PLC for Modbus TCP
Swap networks.
3. Setf the Time Interval in milliseconds. (Only when the Format is Template)
4. Use the Configure drop-down list to select the direction of data flow — IND780 >> PLC or PLC
>> IND780. (Only when the Format is Template)
5. The bottom of this screen (Figure 6-8) displays the number of bytes that will be sent by the

IND780 and the number of bytes expected from the PLC.
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6. Depending on which format is selected, press the VIEW TABLE softkey @ to set up the
number of Message Slots (maximum number is 12; default is 0), or to configure the Templafe
for communications between the IND780 and the PLC. Figure 6-9 shows the Message Slots
View, which is viewed whenever the Format is not Template.

IP=172.18.54.111 06/Dec/2007 16:25
PLC Message Slots View

Terminal

Local

Figure 6-9: PLC Message Slots View Screen

Figure 6-10 shows the Template View, accessed when Format is sef to Template. Each
message slot will be a Shared Data Variable, entered by the user. These entered message
slots are associated only to the Shared Datfa Variable enfered and not to a scale.

IP=192.158.0.1 07 /Mar2006 11:08
PLC == IND780 Template View

Slot |SDName |Tv_.rpe |Length

Figure 6-10: PLC Template View

Press the EXIT softkey K to exit the view screen.

Press the EDIT softkey / to edif an existing slot.
Press the NEW softkey D to enter a new slot.

Press the DELETE softkey 67 to delete an existing slof.
Press the CLEAR softkey C to delete all existing slofs.
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Figure 6-11 shows the screen that opens when NEW is selected from the Message Slofs
View screen (Figure 6-9).

IP=192.168.0.1 07 M arf2006 11:36
PLC Message Slot New
hessage Slot 1

| scae  [HEENES
Terminal ILDcaI V|

B %

Figure 6-11: New Message Slot Screen

Scale Enter the scale number fo be associated with the new Message Slof.
Terminal Default is Local; remofe ferminals 1 through 20 may be selected if remote PLC
interface sharing is used.

Figure 6-12 shows a series of Template New screens, as accessed from the Template View
screen (Figure 6-10).

P=172.1854.111 20/Dec/2007 16:24 P=172.1854.111 20/Decs2007 16:25
PLC == IND780 Template New PLC == IND780 Template New
Slot 1 Slot 1
SDMame |:| SDName
Length (Bytes) Length (Bytes) 2
Data Type Data Type Int
N N
P=172.1854.111 20/Dec/2007 16:19 P=172.1854.111 20/Decs2007 16:22
IND780 == PLC Template New IND780 == PLC Template New
Slot 1 Slot 1
SDName SDName
Length (Bytes) Length (Bytes) 4
Data Type Data Type Float
Terminal m m
N N

Figure 6-12: New Template Screens, PLC to IND780 and IND780 to PLC

Slot Automatically assigned.
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6.8.

6.8.1.
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SDName

Length
(Bytes) and
Data Type

Terminal

Aufomatically displayed once the SDName has been enfered.

Default is Local; remote terminals 1 through 20 may be selected if remote PLC
interface sharing is used.

B For a complete listing of Shared Data Fields, refer to the IND780 Shared Data Reference

An alphabetic entry field used to define the Shared Data variable associated with the

Manual. Refer to the Table 6-5 (Discrete Read) and Table 6-6 (Discrete Write) in this chapter
for additional information on mapping of discrete read and write data fo the PLC.

Troubleshooting

If the IND780 does not communicate with PLC, do the following:

e Check wiring and network termination.

e Confirm that the IND780 settings for data type and IP Address assignment match those in the
PLC and that each IND780 has a unique address.

e Replace the EtherNet / IP — Modbus TCP interface kit if the problem persists.

e If the communication kit was changed from another type, like PROFIBUS, ControlNet or Remofe
I/0, a master reset of the IND780 must be performed.

Status LEDs

The EtherNet/ IP — Modbus TCP inferface card has four stafus LEDs indicafors fo indicate

communication and faulf status of the card. Figure 6-2 indicates the location of these LEDs, and
Figure 6-13 shows the array of the LEDs on the card. Table 6-16 explains the meaning of each

LED.
Link Activity 0 e Module Status
Activity 9 e Network Status
Figure 6-13: EtherNet / IP — Modbus TCP Board Status LED Array
Table 6-16: EtherNet / IP LEDs Status Indications
LED # State Status
) . Off No link (or no power)
1 - Link Activity
Green Connected to an Ethernet network
Off No power
Green (1 Hz flash) IP address not set via switch
2 - Module Status Red (1 Hz flash) Invalid MAC address (internal error)
Red (2 Hz flash) Failed fo load Ethernet configuration
Red (4 Hz flash) Fatal internal error
METTLER TOLEDO IND780 Terminal PLC Interface Manual

6-29



LED # State Status
Red Duplicate IP address detected

This LED indicates the number of established Modbus/TCP connections fo the
3 - Network Status | terminal. The number of established connections is equal to the number of “blinks”
or “flashes” on this LED.

Off No Ethernet activity (or no power)

4 - Activity . Flashes green each time a packet is received or
Green, flashing iransmitted

6.9. Modbus TCP Option Kit

No spare parts are associated with the Modbus TCP option kit. The kit CIMF part number is
64058677. Table 6-17 shows what comes in the kit.

Table 6-17: Modbus TCP Option Kit

Description Qaty.

Installation Instructions 1
PCB Package 1
Clamp-on ferrite 1
M3 x 8 screws 3

6.10. Modbus TCP Configuration Example

This demo was set up using Concept Version 2.6 XL, SR1, b (Figure 6-14).

About Concept m

Concept Programming Unit

I

Wersion 26 %L SA1.b
Copyright € 1995-2003 5 chhneider Electric GmbH.

s INoiCon. Com

Current user:
Aocess level: Supervizor
Connection; none
Lizenzed to;
) ]
Senal:

Figure 6-14: Concept Programming Unit Welcome Screen
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Open a project by accessing the file menu and selecting OPEN, then selecting the project. In this
example, the project is named MT_INT.PRJ (Figure 6-15).

Open File 7 x
File name: Enlders: K
|MT_INT.F'FE-.| crhconcepthtestprivmt. bak, _

Cancel
:I = ot -
(== CONCERT Mehwark.
[= TESTPR.
= MT.BAK
C1 DFE
< (£ DFE.GLE |
Lizt files of type: Drrives:
Concept Projects [7.pr) ﬂ | = j

Figure 6-15: Project Selection Dialog

Once the project is open, the project browser should appear; if it does not appear, click on EI to
display it.

Next the Network card must be configured. Double click on your project in the project browser. In
this example, click on the blue highlighted (Figure 6-16) item to open the PLC Configuratfion
window.

E] Project Browser !EH

Project - MT_INT
EI% MT_Scales
B2y INTEGER
Scale_1
Scale_2
Scale_3
L) Scale 4

Figure 6-16: Project Viewed in Project Browser
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The PLC Configuration window (Figure 6-17) will open.

B2 Concept [C:\CONCEPTATESTPRIWMT.BAKAMT_INT]

File Configure Project Opline Options  Window  Help

D | pElee T 0] 7|0 =8 0] B @] 8| 3 |6H = |TalBSl00] 2] B @

ot

E}% MT_Scales
BTS2, INTECER

: Scale_1

Scale_2

; Scale_3

Scale_4

I - ol

[if] PLC Configuration

~FLC
BLC Selection 'll'él,lge: 1E4DbEIIPdLI 424 O Evglﬁie Lsoiic Area: gg?ﬁ?
PLC Mermary Partition nave 2
Load_ables PLC temary Partitior - Loadable:
Specials Coils: 00000 009952 Number installedt 2
2 Config Extensions Discrete Inputs: 100001 100512 @157 196
t Select Extensions Input Riegisters: 300001 300080 @27 136
Ethernet/l/O Scanner || | Holding Registers: 400007 408000
140 ap
Segment Scheduler
todbus Part Settings —Special —Segment Scheduler
5 ASCI B attery Cail: Seaments: 4
Timer Register: -
Time of Day: 400007
—Config Estensiary —ASCI
[rata Protection: Dizabled Mumber of Messages: 1]
Ee?[stt:opélb g!saE:e: Meszage Area Size: i]
ot Standby: izable i
Ethemet: 1 Mumber of Ports: 1]
Prafibus DP: 0

Open Dialog

Figure 6-17: PLC Configuration Window

Click on the Config Extensions Folder in the center pane, above. The branch will expand fo show

Ethernet / 1/0 Scanner. Double click on the Ethernet / 1/0 Scanner to bring up the details of the
Ethernet card (Figure 6-18).

Here, the IP addresses must be configured — the PLC’s, that of the IND780 with which it
communicates. The data communicated to and from the IND780 is also configured in this window.
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M Ethernet f I/0 Scanner .EE

O, 5 Internet Address: |192.168.1.37 Go Subnet bazk: | 255255 25850
r Gateway: [192.168.1.1 Frame Type: |[ETHERMET II hd

140 Scanner Configuration:
td aster bodule [Slot): |S|0t 3 140-HOE-771-00 ﬂ | | | Import |

Health Block [1x/3]. [100001 -100128 | | |
[ Diagnostic: Block [3x/4<]:

Slave P Address | UnitID| o JomfE | op Kate | FRaslel | Rt | U | e | e | e | g |
1 |192168.1.36 |~ | 0 300 100 400001 400001 8 Hold Last |~ | 401025 401025 8
gl - -
3 = | = |
F] = | = |
5 I~ | I~ |
3 = | = |
7 I~ | I~ |
3 = | = |
] = | = |
10 I~ | |~ |
11 [~ ] [~ ] =
4 - - o[
ak | Cancel | Help |

Figure 6-18: Ethernet / I/0 Scanner Window

For a more detailed description of each column in the configuration window, click on the Help
button (af lower right in Figure 6-18). The following elements must be configured:

Slave IP Address  IP Address of the IND780 terminal’s Modbus TCP interface. This value is configured
in the IND780 Setup tree at Communication > PLC Interface > Ethemet/IP -
Modbus/TCP.

Unit ID This value is typically O
Health Timeout
Rep Rate

Read Ref Master  The starf of PLC registers to which the IND780’s information is written. This address
ALWAYS is 400001

Read Ref Slave The start of IND780 register where the scale data is stored. This address can be any
value 4XXXXX PLC address.

*  NOTE, dafa in the Read Ref Slave is read and then stored in the Read Ref Master.

Read Length & This is defermined by the IND780 settings, and is defermined by # of scales, Mode

Write Length of operation etc. In our example we are using 4 scales in INTEGER Mode. In the
IND780 we are reading 16 bytes and writing 16 bytes. When configuring the PLC
each 4XXXX register address word consists of 2 bytes of information. This gives a
total of 16 bytes / 2 bytes per word, or 8 for Read Length and 8 for Write Length.
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Both the PLC and the IND780 IP address and address settings must be configured — refer fo Figure
6-19. The Ethernet card used on the configuration shown is the 140-NOE-771-00

I Ethernet § 1/O Scanner .EE

Ethernet Canfiguration:

™~ S 3 Intermet Address: [192 T68.1.37 Go Subnet Mask: [255 255 255.0
r
~ Use Bootp Server Gateway: [192.168.1.1 Frame Type: [ETHERMET Il -
1/0 Scanner Configuratian:
Master Module (Slat): |Siot 3 T40-N0E-77100 = | | | | — |

Health Block [1:/3] (100001 -100128 | | |
I Diagnostic Block [F</4:):

- - - =
s o [i] okt [ | s [t [t | it |1 i [ i 2]

1 92168156 ] = ] 300 100 400001 I 400001 8 HoldLast | = 401025 I 401025 8
2 = =

BER = | I~ |

4 | [ | I~ |

5 | [ | I~ |

B | [ | = |

— ~ ~

R |~ |~ ]

BER = | |

0 | E3 Ea

1| 3 |~ | =

1 - - W[

ak. | Cancel | Help |

——1FPLC
C—1IND780

Figure 6-19: PLC and IND780 Values for Ethernet / I/0 Scanner

Examples of how to configure the Modicon Ethenet I/0 scanner for various scale configurations are
provided below.

6.10.1.1. Integer and Division Mode Configuration

The IND780 Configured for 4 Scales in either INT or DIV mode. 8 Words are Read into the PLC and
8 words are written fo the IND780. Table 6-18 indicates the values for each scale.

p Health FepRate | Read Ref Fead Ref Fead Laszt Walue wirite Ref Wwirite Ref wiite | %)
Slzyz P Adtiess || Ui D Timeout [mg] [mg] I aster Slave Length [Input] M aster Slave Length | |
1 |192168.1.36 | = i 300 100 400001 400001 8 Hold Last | = 401025 401025 a

Figure 6-20: INT or DIV Mode Configuration

Table 6-18: Configuration for Four Scales, INT or DIV Mode

Description Slot / Scale* | Address in IND780| Format

Read by PLC from 780:

Weight Data Slot 1 400001 Int
Status Data Slof 1 400002 Int
Weight Data Slot 2 400003 Int
Status Data Slof 2 400004 Int
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Description Slot / Scale* | Address in IND780| Format
Weight Data Slot 3 400005 Int
Status Data Slot 3 400006 Int
Weight Data Slot 4 400007 Int
Status Data Slot 4 400008 Int

The PLC will write to:
Data Value to be writfen Slof 1 401025 Int
Command Word Slof 1 401026 Int
Data Value to be written Slof 2 401027 Int
Command Word Slof 2 401028 Int
Data Value to be written Slot 3 401029 Int
Command Word Slot 3 401030 Int
Data Value to be writfen Slot 4 401031 Int
Command Word Slot 4 401032 Int

*  Note that any scale can be configured fo correspond with any slot

number.

4001, 40001, 400001 PLC Memory Dependent.

Floating Point Mode Configuration

The IND780 Configured for 4 Scales in Floating Point mode FP. 16 Words are Read into the PLC
and 13 words are written fo the IND780. Table 6-19 indicates the values for each scale.

Slave IP Address | Unit 1D Health FepRate | Read Ref Fead Ref Fead Lazt Value Wwirite Ref wirite Ref Wwiitke | 2
Tirmeaut [ms] [rnz) Master Slave Length [Input] Master Slave Length | |
1 |192168.1.36 L 0 300 100 400001 400001 16 Hold Last |L 401025 401025 13
Figure 6-21: FLP Mode Configuration
Table 6-19: Configuration for Four Scales, FP Mode
Description Slot / Scale* | Address in IND780 | Format
Read by PLC from 780:
Weight Data Slof 1 400002-400003 | Float
Command Ack Register Slof 1 400001 Int
Status Register Slot 1 400004 Int
Weight Data Slof 2 400006-400007 Float
Command Ack Register Slof 2 400005 Int
Status Register Slot 2 400008 Int
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6.10.2.

6.10.2.1.

Description Slot / Scale* | Address in IND780 | Format
Weight Data Slot 3 400010-400011 Float
Command Ack Register Slot 3 400009 Int
Status Register Slot 3 400012 Int
Weight Data Slot 4 400014-400015 | Float
Command Ack Register Slot 4 400013 Int
Status Data Slof 4 400016 Int
The PLC will write to:
Reserved Slof 1 401025 Int
Command Word Slof 1 401026 Int
Data Value to be Written Slof 1 401027-401028 Float
Command Word Slof 2 401029 Int
Data Value to be Written Slof 2 401030-401031 Float
Command Word Slot 3 401032 Int
Data Value to be Written Slof 3 401033-401034 Float
Command Word Slof 4 401035 Int
Data Value to be Written Slof 4 401036-401037 Floaf

*Note that any scale can be configured fo correspond with any slof number.

4001, 40001, 400001 PLC Memory Dependent.

Integer Logic Examples

2 Words of Data are associated with a scale when in INT mode.

o Weight Data for scale 1 is stored in the IND780 in register 400001,

o Status Data for this weight and the IND780 is in register 400002.
Read Logic

The 400001 weight dafa can be read directly by the PLC. However, fo understand the 400002
Status data fully some basic logic is needed to break the data Word into Bits.

In concept the use of an INT_TO_WORD instruction will first read the INT value from the IND780 in
a form that can be broken into bits. Then once the data is in a word format, a WORD_TO_BIT
instruction will complete the process of extracting the individual bits. Figure 6-22 and Figure 6-23
show an example of logic that can be used to read the status word.
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M Select FFB M Select FFB x|

Librany Group Library Group

[E0 =1 =l i =l =l
EFEB EFEB

INT_TO_WORD "WORD_TO_BIT

INT_TO_DINT = WORD_AS_BYTE =
INT_TO_REAL [ WwWORD_AS_DINT [
INT_TO_TIME WORD_AS_REAL

INT_TO_UDINT — WORD_AS_TIME

INT_TO UINT WwWORD AS UDINT

WUORD_TO_BOOL

Library zorted... Help on Type Library zorted... Help on Tupe

Cloze Help LCloze Help

Figure 6-22: Selecting Integer-to-Word (left) and Word-to-Bit (right) Conversions

s

R ) ' " FBIL1 &7
INT_TO_WORD . ) WORD_TO_BIT
EM EMO EM ENO —
51_Status_Register [=—rF IM BITD —=51_Target_1 J

BITI |—1=%1_Target 2

BIT2 —L"—“*S1_Tar_get_3

BITZ —D—S1_Un|:.ler_Low_Tolemnce
BIT4 —PSLDvgr_High_Tolemnce
BITS |—{51_Target_Latched

BITE |—

BIT? —[2'—“'-81_DisF:r\ete_Ianrt

BITS —E=—S1_E'mgr_Key

BITG —E}S1_Inp%rt_1

BITIO —[}81_Inp%rt_2

BITH (=51 _Input_3

BIT1Z —D—S1_Mo‘t_ion

BITIZ [—f==51_Net_iode

BIT14 —=51_Update_In_Prograss

BITI5 [—1=51 Data_okK S
i 3

Figure 6-23: Integer-to-Word and Word-to-Bit Logic
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6.10.2.2. Write Logic

The 401025 Data Value can be written directly by the PLC. However, to utilize the 401026
command Word fully some basic logic is needed fo convert the command bits into a data Word.

In concept, the use of a BIT_TO_WORD instruction will first get the command bits into a WORD
value. Next the use of a WORD_TO_INT instruction will complete the process of packing the
individual command bits into an INTEGER format that can be written to the IND780. Figure 6-24
shows an example of logic that can be used control the command word.

AP i BT -
BIT_TO_MORD ) WORD_TO_INT
EN EHO EN EHO (—
51 Gross Wieight 51 Het Wizight
/I I f I BITD ——L=51_Command_INT
' " 51 _Tare_ieight ' ' ' '
BIT1
Bits 00, 01, 0F ane use for : 51 Rat :
Binary Wixight Select T BIT2
Select Wizight hiode : f Wai : :
D0D: Grosa Si_Dllsp:ayed_Welght Si_L«I:;adI_Tare
001: Het ] 10 } . T e
g}? TDalsrzlaved 51_Tare_izigl s1_c||ea|r_Tare
100 Setpaint 1 —| 1 BIT4
101: Rate 81 Setpoimt T )
110: Rezenved | l:|'OI | alre
111: Reserved K 1 R . 1T . BITS
51 Rate 51 Print
4 o
51 Zero
|| BITY
Bit OO, 01, 02 Binary Wizight Select ) " 59 fbort Start 'i'arge
Bit 02 Load Tare - B BITE
Bit 04 Clear Tara [
Bit 05 Tare
Bit D6 Prirt
Bit 07 Zaro ) ) ) oTem
Bit 08 Abort £ Start Target
Bit 09,10,11 Dizplay hdodes
Bit 12 Tum an Cutput 1 — EITI0
Bit 13 Tum on Output 2 : : : :
Bit 14 Tum on Output 3
Bit 15 Load Target ] ] ] ~jem
1 Output 1
|} BITIZ
51 Output 2
|} BITI3
51 Output 3
| BIT14
" #1_Load_Target
|| BITIS

Figure 6-24: Bit to Word and Word to Integer Logic
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7  PROFIBUS

7.1. Overview

The PROFIBUS option card enables the IND780 terminal fo communicate to a PROFIBUS DP master
according to DIN 19 245. It consists of an IND780 terminal backplane-compatible module and
software that resides in the terminal, which implements the data exchange.

The PROFIBUS option card interfaces to programmable logic controllers (PLCs) such as Texas
Instruments 505 series, Siemens S5 series and Siemens S7 series PLCs. The PROFIBUS appears as
a block of I/0 on the PROFIBUS network. The size and mapping of the 1/0 depends on the setup of
the PROFIBUS card af the IND780. Figure 7-1 shows examples of PROFIBUS interface modules
used in the IND780 Panel Mount and Harsh Enclosures.

szus &0

vgip, ein|d

Figure 7-1: PROFIBUS Interface Module: Panel Mount (top) and Harsh (bottom)

The data mapped within the 1/0 block is defined as Discrete or Shared Data Variables. Based upon
the IND780 setup, discrete data is either Integer, Division or Floating Point.
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7.1.1.

7.1.1.1.

7.1.1.2.

7.1.1.3.

7.1.14.

Discrete data is sent in groups defined as message blocks. The number of message blocks (1 to
12) is set up within the IND780. While the format of each message block is the same, the datfa
received and displayed within a message block depends on the commands within the block.

The Texas Instruments (T1) 505 PLCs interface to the PROFIBUS via an 1/0 processor called a Field
Interface Module (FIM). The FIM bus master recognizes a fixed set of PROFIBUS slave devices, all of
which are viewed by it as some sort of remote I/0 rack. On power up, the FIM queries each
PROFIBUS slave node to determine which of the recognized types a device might be. The FIM then
configures itself accordingly. The PROFIBUS option appears fo the FIM as a small ET200U 1/0 rack.

The Siemens Sb-115 series PLC also interfaces fo the PROFIBUS using an IM-308 1/0 processor.
This device must be locally programmed with the ferminal interface type files. Newer Siemens S7
PLCs have the PROFIBUS opfion on their main controller card.

Communications

PROFIBUS is based on a variety of existing national and infernational standards. The profocol
architecture is based on the Open Systems Interconnection (OSI) reference model in accordance
with the international standard ISO 7498.

The IND780 terminal supports the PROFIBUS-DP. DP stands for Distributed Peripherals, and is
designed for high-speed data transfer af the sensor actuator level. At this level, controllers such as
PLCs use a fast serial link to exchange data with their distributed peripherals. Data exchange with
these distributed devices is mainly cyclic. The central controller (master) reads the input information
from the slaves and sends the oufput information back fo them. It is important that the bus cycle
time is shorter than the program cycle time of the controller, which is approximately 10 ms in most
applications. The following is a summary of the technical features of the PROFIBUS-DP
communications protocol:

Transmission Technique
PROFIBUS DIN 19 245 Part 1

e EIA RS 485 twisted pair cable or fiber opfic
e 9.6 kbit/s up to 12 Mbit/s, max distance 200 m at 1.5 Mbit/s extendable with repeaters

e 12 megabaud maximum rate

Medium Access
Hybrid medium-access profocol according to DIN 19 245 Part 1

e Mono-Master or Multi-Master systems supported
e Master and Slave Devices, max 126 stations possible

Communications
Peer-to-Peer (user data transfer) or Multicast (synchronization)

e Cyclic Master-Slave user data fransfer and acyclic Master-Master data fransfer

Operation Modes

e Operate: Cyclic transfer of inpuf and output data

7-2 METTLER TOLEDO IND780 Terminal PLC Interface Manual 64057518 | 11 1 06/2021



7.1.1.5b.

7.1.16.

7.1.1.7.

7.1.1.8.

7.1.1.9.

7.1.2.

64057518 | 11

e (Clear: Inputs are read and outpufs are cleared
e Stop: Only master-master functions are possible

Synchronization
Enables synchronization of the inputs and/or oufpufs of all DP-Slaves

e Sync-Mode: Outputs are synchronized
e Freeze-Mode: Inputs are synchronized

Functionality

e Cyclic user data transfer between DP-Master(s) and DP-Slave(s)

o Activation or deactivation of individual DP-Slaves

e Checking of the configuration of the DP-Slaves

o Powerful diagnosis mechanisms, three hierarchical levels of the diagnosis
e Synchronization of inputs and/or outputs

e Address assignment for the DP-Slaves over the bus

e Configuration of the DP-Master (DPM1) over the bus

o Maximum 246 byte input and output dafa per DP-Slave, typical 32 byte

e Maximum total bytes (input bytes + output byfes) 358

Security and Protection Mechanisms

o All messages are transmifted with Hamming Distance HD=4

e Watch-Dog Timer at the DP-Slaves

e Access profection for the inputs/outputs at the DP-Slaves

o Data transfer monitoring with configurable fimer inferval at the DP-Master (DPM1)
Device-Types

o DP-Master Class 2 (DPM2) for example, programming/configurafion device

o DP-Master Class 1 (DPMT) for example, central controller like PLC, CNC, or RC

e DP-Slave for example, Input/Output device with binary or analog inpufs/outputs, drives

Cabling and Installation
e Coupling or uncoupling of stations without affecting other stations

e Proven and easy to handle fwo conductor transmission fechnique
Node/Rack Address

Each IND780 PROFIBUS option card represents one physical node. The node address is chosen by
the system designer and then programmed into the IND780 and PLC using the Setup/
Communications/PLC Inferface/PROFIBUS tree, accessible through the IND780 front panel user
inferface. The node address and number of input and oufput words used fo communicate between
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the terminal and the PLC are programmed into the PLC by using its PROFIBUS network
configuration software and the IND780s PROFIBUS GSD-type files.

The IND780 setup allows selection of the logical rack (node) address, the option of sending and
receiving shared data (Explicit Messages Enabled/Disabled), dafa format (Integer/Divisions/Floating
Point/Template/Application), Byte Order (Byte Swap/Word Swap), and the number of message slofs
or data assigned to the node. The number of input and output words required and the mapping of
I/0 data is dependent on these selections.

The IND780 appears as a block of /0 data on the PROFIBUS bus. The IND780 terminal will
determine the number of input and output words needed for the number of configured message
slots and/or the chosen data format. The number of words required is displayed on the PLC Data
Format screen of the IND780.

The IND780 PROFIBUS GSD has 25 different blocks of I/0 defined. Blocks are defined for the
various Integer/Division/Floating Point modes. Each block is identified as the number of input and
output words configured within the block.

7.2. Sharing a PLC Interface

7.2.1. Network Topology

It is possible for a PLC inferface fo be concurrently shared between multiple clustered terminals. The
following example (Figure 7-2) shows a network topology where a PLC interface located in one
IND780 ferminal, known as the bridge, is shared across the terminal’s Ethernet TCP/IP cluster.

Scale 1 ‘ Scale 2

IND780 Bridge
PLC node: 1
Cluster node: 1

PLC Interface

Ethemet TCP/IP
cluster network

IND780
PLC node: None
Cluster node: 2

IND780
PLC node: None
Cluster node: 3

\ ‘ 1
Scale 1 ‘ Scale 2 | Scale 1 ‘ | Scale 2

Figure 7-2: Network Topology

Up fo 20 terminals can be connected in the cluster. However, the number of message slots
available for communications depends on the type of PLC inferface. All available PLC message
slofs can be configured to send or receive dafa to or from the remote terminals via the cluster. Refer
to the appropriate PLC chapters in this manual for further defails on message slots” limitations.

To allow bridging of the PLC interface, first a cluster network must be set up among the IND780
terminals. Once the cluster is established, configure the PLC interface on the bridge terminal, set up
its data format and assign the required local or remote scale’s data fo the message slots. Figure
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7-3 shows an example of two message slofs, the first being allocafed to scale 1 of the local bridge
terminal and a second slot to scale 1 of the remote terminal node 6. For details on configuring the
PLC inferface in a cluster terminal, refer to section 7.5, Software Setup, below.

The use of PLC interface sharing is nof recommended when real fime weight or rafe information is
required by the PLC for fast process control. The deferminism of the ferminal’s PLC interface dafa
update rate is influenced and limited by the characteristics of Ethernet TCP/IP communications used
in the cluster network.

P=172.18.54.122 09/0ct/2007 17:2
PLC Message Slots View

Message Scale Terminal
1 1 Local

2 1 G

Figure 7-3: PLC Message Slots View Screen

1.3. Data Definition

7.3.1. Data Formats

The terminal’s PROFIBUS opfion card has five fypes of data exchanges that may be selected. The
dafa types are: Infeger, Divisions, Floating Point, Template and Application.

In Integer/Divisions/Floating Point mode, each message slot selected fo pass dafa through the
terminal’s PROFIBUS option has its own assigned input and output words for continuous
communication to and from the PLC. In these modes, Shared data access is only available when
the Setup/ Communications/PLC Interface/PROFIBUS Explicit Messages opfion is “Enabled”. This
data is used to pass information that cannot be sent in the discrete data because of its size or due
to process speed limitations. It uses additional input and output word space. The length of shared
dafa value and data type depends on the type of shared data field requested. In no case does it
exceed 10 words (20 bytes).

In Templafe mode, the designer selects the fypes of data — and, in case of string data, the length of
the data — contained within each data slot.

In Application mode, a Task Expert program is written fo defermine the information contained within
the input and output messages fo the PLC. The formatting of the data is set up within the
application program.
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7.3.2. Data Integrity

The terminal has specific bits fo allow the PLC to confirm that the data was received without
interruption, and the scale is not in an error condition. It is important to monitor these bits. The PLC
code must use them to confirm the integrity of the data received for the scale. Refer to the detailed
datfa charts for specific information regarding the Data OK, update in progress, and data integrity
bits and their usage.

7.3.3. Discrete Data

Three formats of discrete data are available with the PROFIBUS option card: Integer, division, and
floating point.

The infeger and division formats allow bi-directional communication of discretfe bit encoded
information or 16-bit binary word (signed integer) numerical values.

The floating-point format allows bi-directional communication of discrete bit-encoded information or
numeric dafa encoded in IEEE 754, single-precision floating-point format.

The discrete data format affects the input/output word space required per message slot and the
amount of input/output words used by the PROFIBUS option card.

Integer and division formats require two 16-bit words of input and two 16-bit words of output data
per message slof. One slot uses two 16-bit words of input and two 16-bit words of output; two
slots use four 16-bit words of input and four 16-bit words of output; three slofs use six 16-bit
words of input and six 16-bit words of output; and four slofs use eight 16-bit words of input and
eight 16-bit words of oufput.

The floating-point format provides four 16-bit words of input data and three 16-bit words of output
data per Message Slot. Refer fo Table 7-10.

requires more space per messages slot because floating point data uses two 16-bit words of data
to represent the numeric dafa alone. The floating-point format requires four 16-bit words of input
and four 16-bit words of output data per slot. Four scales using the floating-point format would use
16 words of inpuf and 16 words of output dafa.

Selection of the appropriate format depends on different issues. The range or capacity of the scale
used in the application should be considered. The integer format can represent a numerical value of
up fo 32,767, the division format can represent a numerical value of up to 32,767 divisions (or
increments); and, the floating-point format can represent a numerical value encoded in IEEE 754,
single precision floating-point format.

Floafing point is the only format that includes decimal point information as a part of its data. All
other formats ignore decimal points in their data. Accommodation of decimal point location must
take place in the PLC logic, when it is needed with these formats.
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7.3.3.1. Examples

250 x .01 scale

ScaleReads: | O | 200 | 5167 250.00

Format sent:
Int 0 200 5167 25000
Div 0 200 5167 25000
FLT 0 2.00 51.67 250.00

Any of the formats could be used in this case.
50,000 x 10 scale

ScaleReads: | 0 200 | 5160 50000

Format sent:
Int 0 200 5160 —(XXXXX)
Div 0 20 516 5000
FLT 0 200 5160 50000

The infeger format could not be used because it would send a negative value once the weight
exceeded 32,760.

150 x .001 scale
ScaleReads: | O | 2100 | 51607 | 150.000
Format sent:
Int 0 2100 —(XXXXX) —(XXXXX)
Div 0 2100 —(XXXXX) —(XXXXX)
FLT 0 2.100 51.607 150.000

The infeger and division formats could not be used because they would send a negative value once
the weight exceeded 32,767. Please see the detailed description of data available for each format
to defermine which is most suitable.

71.3.4. PLC Data Byte-Ordering

Data Byte Ordering is selected from the Setup/Communication/Plc Inferface/Data Format screen. Set
Byte Order to “Byte Swap”. The example in Figure 7-4 shows the “PLC Dafa Format” screen, with
the Format sef to Floating Point and Byte Order set fo Byte Swap.
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PLC Data Format

Format !Flnating Faint E
Byte Order EI},-'tE Swap E
Configure Message Slots
Cutput Bytes From PLC 104 [%
Input Bytes To PLC 118

R Jez

Figure 7-4: PLC Data Format

7.3.4.1. Setup

The sequence for setting up the IND780 to communicate on a PROFIBUS Network is defailed in the
PROFIBUS Setup section, below.

7.3.5. Integer/Divisions Format

The IND780 supports up to 12 scale slots that it places into one larger Infeger Assembly. Scales
may be assigned fo Scale Slot Assemblies in any combination using the PLC Dafa Format menus.
A scale can be assigned fo multiple slofs to get different data from the scale, such as weight and
rate, reported concurrently to the PLC. The commands are typically single-bit.

When the Integer or Division format is selected, each message slot will have two 16-bit words for
Read data and two 16-bit words for Write data. Read data refers to the data senf from the IND780
to the PLC (PLC Read). Write Data refers to data sent from the PLC to the IND780 (PLC Write).

The Read datfa consists of one 16-bit word for the IND780’s weight information (Word O IN) and
one 16-bit word for bit-encoded status information (Word 1 IN). The IND780 selects the type of
datfa that is placed in Word O IN based on the selection contained in Word 1 OUT, Bits O, 1 and 2.

The PLC’s output words — Word O OUT and Word 1 OUT — consist of one 16-bit infeger value,
which may be used fo download a tare or farget (Word O Out) and one 16-bit word for bit-encoded
command information (Word 1 OUT).

Table 7-1 and Table 7-2 provide detailed information on the integer and division dafa formats. Note
that the functions of Word 1 IN, Bits O, 1 and 2 depend on the application setup of OVER/UNDER or
Material Transfer.

Table 7-4 and Table 7-5 are memory maps of the Input and Output Assemblies.

The IND780 writes the PLC Display command fo pdO119 and the Display buffer to pdO118. In
order fo display this data, the system integrator must write a Task Expert application.
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7.3.5.1.

7.3.5.2.
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Discrete Read INTEGER or Division Word O IN

WORD 0 is a 16-bit, signed infeger that may represent the scale’s gross, nef, tare, rafe, target, or
displayed weight. Three bits, sef by the PLC in the Discrete Write Word 1, Bits O, 1, and 2,
designate what datfa is represented in Discrete Word O.

Discrefe Read INTEGER or Division Word T IN

Table 7-1: Discrete Read Integer (weight) or Division (div) — IND780 >> PLC

Octal Address | WORD O IN' WORD 1 IN Bit number
0 X Feed? 0
1 X Fast Feed? 1
2 X Tolerance OK?® 2
3 X Under low tolerance* 3
4 X Over high folerance* 4
5 X Comparator 3° 5
6 X Comparator 25 6
7 X Comparator 18 7
10 X ENTER key® 8
11 X Input 17 9
12 X Input 27 10
13 X Input 37 11
14 X Motion® 12
15 X Nef mode® 13
16 X Update in progress'® 14
17 X12 Datfa OK™ 15

Notes for Table 7-1:

1

WORD 0 is a 16-bit, signed integer value that may represent the scale’s gross, net, tare, target, rate or displayed
weight. Three bits, sef by the PLC in the output word, designate what data is sent by the terminal in this word.

Bit 0 and Bit 1 are used only in material fransfer mode.
Bit 2 indicates that folerance is OK in both material transfer mode and over/under mode.

When equal fo 1, Bit 3 and Bit 4 indicate that target is under negative tolerance or over positive tolerance,
respectively.

5. Bits 5, 6 and 7 provide Comparators 1, 2 and 3 sfatuses. If the comparafor is active, the respective bit is set to 1.

11

Bit 8 is set fo a “1” when the ENTER key is pressed on the keypad of the ferminal. The bit remains on for 30 seconds
then resefs fo 0.

Bit 9, bit 10, and Bit 11 mirror the state of the first three discrete inputs on the internal 1/0 board slot 5 (0.5.1, 0.5.2
and 0.5.3). If the inpuf is “ON” then the bit is setto a “1”.

Bit 12 is set fo a “1” when the scale is in motion (unstable).
Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).

Bit 14 is set to a “1” when the terminal is in the process of updating its data for the PLC scanner. The PLC should
ignore ALL of the dafa in this case and simply re-scan it.

Bit 15 is set to a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, in
expanded mode, or in setup mode) or in x10 mode. Note that when in x10 mode, the dafa sent remains in the
standard resolufion, and will not match the terminal’s display. The PLC program should continuously monitor this bit
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and the PLC processor rack faulf bit (see A-B RIO PLC documentation) fo defermine the validity of the discrete and/or
explicit data transfer. While in the setup mode word O data may be present; do notf use the data under this condition
as the communication connection may stop at any time.

When number is negative, word O Bit 15 is high and is the least significant bit. Otherwise, when the number is
positive, Bit 15 is the most significant bit.

7.3.5.3. Discrete Write INTEGER or Division Word 1 OUT

Table 7-2: Discrete Write Integer (weight) or Division (div)—PLC >> IND780

Octal Address | WORD 0 OUT’ WORD 1 OUT Bit number
0 X Select 12 0
1 X Select 22 1
2 X Select 32 2
3 X Load Tare® 3
4 X Clear* 4
5 X Tare® 5
6 X Printé 6
7 X Zero’ 7
10 X Abort/Start Target® 8
11 X Display mode® 9
12 X Display mode® 10
13 X Display mode® 11
14 X Output 110 12
15 X Output 21 13
16 X Output 31 14
17 X Load Target" 15

Notes for Table 7-2:

1

© 0o N O OB

WORD 0 is a 16-bit, signed integer value that may represent the scale’s tare or farget value to be downloaded. Bit 3 or bit 15 is
then triggered fo instruct the terminal fo load the value into either the fare or target register.

A binary value in bit 0, bit 1, and bit 2 select the data that will be sent by the terminal in Discrete Read WORD 0. O = gross weight,
1 = net weight, 2 = displayed weight, 3 = fare weight, 4 = target, 5 = rate, 6 or 7 = reserved. Any value greater than 7 will cause
gross weight to be sent.

A transition from “0” fo “1” loads the value from WORD O info the tare register of the IND780; the IND780 will use the loaded value
as the tare.

A transition from “0” fo “1” initiafes a CLEAR command.

A transition from “0” fo “1” initiafes a TARE command.

A transition from “0” fo “1” initiafes a PRINT command.

A transition from “0” fo “1” initiafes a ZERO command.

If bit 8 is set to “0”, all of the scale’s farget logic is aborted. Sefting bit 8 fo “1” again restarts the terminal’s target logic.

Bits 9-11 control Display Mode. A command is written to pd0119. Nofe that pdO119=0 for normal display mode, 1 =
display message 1 (aw0101), 2 = display message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display
message 4 (aw0104), 5 = display message 5 (aw0105), 6 = Start ID1 sequence, 7 = display message that is
writfen info pdO118. Note: Until these bits are used pd0119 will be set af 0. Change of stafe of any of these bits
resets PLC input word, Bit 8, Enfer Key.

Bit 12, bit 13, and bit 14 can be used fo control the state of the first three discrefe outputs on the terminal’s internal I/0 board in
slot 5. These are addressed as 0.5.1, 0.5.2, and 0.5.3. Sefting the bit fo a “1” state causes the output fo be turned ON. This action
will occur regardless of the discrete oufput assignment within the IND780.

When bit 15 is changed from “0” to “1” the value in WORD O is loaded info the targef register in the terminal and loaded into the
target logic.
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Table 7-3: Discrete Write INTEGER or Division Word 1 OUT

Descriptor Label Short Name Data Type
Bits 0-2 Select Weight Mode SelectMode 16 Binary
0=Gross Weight
1=Net Weight

2=Displayed Weight
3=Tare Weight

4=Setpoint 1

b5=Rate

6,7=Reserved
Bit 3 Load Preset Tare on O fo 1 transition LoadTare
Bit 4 Clear Tare on O to 1 fransition ClearTare
Bit 5 Tare Scale on O to 1 fransition TareScale
Bit 6 Print Scale Weight on O fo 1 transition PrintWeight
Bit 7 Zero Scale on O to 1 transition ZeroScale
Bit 8 Enable Setpoints, 1=Restart, O=Abort * EnblSetpoint
Bits 9-11 Display Mode, command written fo pd0119 DisplayMode

0=Normal Display Mode
1=Display Literal 1
2=Display Literal 2
3=Display Literal 3
4=Display Literal 4
5=Display Literal 5
6=Start ID1 Sequence

7=Display Literal from Block Transfer display
input, written fo pd0118 in IND780

Bit 12 Discrete Output 1, Option Board Slot 5 DiscreteOut]
Bit 13 Discrete Output 2, Option Board Slot 5 DiscrefeOut?2
Bit 14 Discrete Output 3, Option Board Slot 5 DiscrefeOut3
Bit 15 Load Setpoinf 1 Value LoadSetpoint

* A fransition from O to 10of the "enable setpoint" bit causes the PLC Messaging to issue a "restart setpoint" command to the setpoint.
Then, the setpoint logic temporarily disables ifs discrete outputs while it reloads the setpoint values from Shared Data and restarts the
setpoint. If the setpoint was running at the time of the restart command, this disabling and restfarting causes the sefpoint's discrete
outputs fo femporarily shutoff and turn back on. A transition from 1 fo O of the "enable setpoint" bit causes the PLC Messaging to
issue an "abort sefpoint" command to the setpoint.

Table 7-4: Integer Input Assembly Map, IND780 >> PLC

Offset # Integer or Division Integer
0 1st Scale Slot (weight)*
2 1st Scale Slot (status)
4 2nd Scale Slot (weight)
6 2nd Scale Slot (status)
8 3rd Scale Slof (weight)
10 3rd Scale Slot (status)
12 4th Scale Slot (weight)
14 4th Scale Slot (status)
16 5th Scale Slof (weight)
18 bth Scale Slot (status)
20 6th Scale Slot (weight)
22 6th Scale Slot (status)
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Offset # Integer or Division Integer
24 7th Scale Slot (weight)
26 7th Scale Slot (status)
28 8th Scale Slot (weight)
30 8th Scale Slot (status)
32 9th Scale Slot (weight)
34 9th Scale Slot (status)
36 10th Scale Slof (weight)
38 10th Scale Slot (status)
40 11th Scale Slof (weight)
42 11th Scale Slot (status)
44 12th Scale Slot (weight)
46 12th Scale Slot (status)
48 Shared Data Access Status
50 Shared Data Read Field Value**
52 Shared Data Read Field Value**
b4 Shared Data Read Field Value**
56 Shared Data Read Field Value**
58 Shared Data Read Field Value**
60 Shared Data Read Field Value**
62 Shared Data Read Field Value**
64 Shared Data Read Field Value**
66 Shared Data Read Field Value**
68 Shared Data Read Field Value**

* Scale slofs can be assigned to any combination of scales, including replicating the same scale in multiple slots, in order to gef
different dafa such as weight and rate from the same scale concurrently.

**  The length of shared data value depends on the type of shared data field requested. However, it cannot exceed 10 words (20

bytes).

Table 7-5: Integer Output Assembly Map, PLC >> IND780

Offset#

Integer or Division Integer Format

0

1° Scale Slot Infeger Value

2

13T Scale Slot Command

4

2" Scale Slot Integer Value

6

2" Scale Slot Command

8

3" Scale Slot Integer Value

10

31 Scale Slot Command

12

4 Scale Slot Infeger Value

14

4™ Scale Slot Command

16

5™ Scale Slof Integer Value

18

5™ Scale Slot Command

20

6™ Scale Slot Infeger Value

22

6™ Scale Slot Command

24

7™ Scale Slot Integer Value

26

7™ Scale Slot Command

28

8 Scale Slof Infeger Value

30

8™ Scale Slot Command
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Offset# Integer or Division Integer Format
32 9" Scale Slot Integer Value
34 9" Scale Slot Command
36 10™ Scale Slot Integer Value
38 10™ Scale Slot Command
40 11™ Scale Slot Infeger Value
42 11" Scale Slot Command
44 12" Scale Slot Infeger Value
46 12" Scale Slot Command
48 Shared Data Command
50 Shared Data Field Name —ferminal name
52 Shared Data Field Name — variable name
54 Shared Data Field Name — variable name
56 Shared Data Field Name — variable name
58 Shared Data Write Value**
60 Shared Data Write Value**
62 Shared Data Write Value**
64 Shared Data Write Value**
66 Shared Data Write Value™*
68 Shared Data Write Value**
70 Shared Data Write Value**
72 Shared Data Write Value**
74 Shared Data Write Value**
76 Shared Data Write Value**

* Scale slots can be assigned to any combination of scales, including replicating the same scale in multiple slots in order fo get
different dafa such as weight and rate from the same scale concurrently.

L2

The length of shared data value is dependent on the type of shared dafa field. However, it cannot exceed 10 words (20 bytes).
71.3.6. Floating Point

7.3.6.1. Operational Overview

When the Floating Point format is selected at the IND780, each message slot configured will have
four 16-bit words for Read data and three 16-bit words for Write data. Read data refers to the data
sent from the IND780 fo the PLC (PLC Read). Write Data refers to data sent from the PLC to the
IND780 (PLC Write). The first word of the Write dafa memory map is reserved.

The terminal uses integer commands from the PLC to select the floating point weight oufput data.
The terminal recognizes a command when it sees a new value in the scale slot command word. If
the command has an associated floating point value (for example, loading a target value), it must
be loaded into the floating point value words before the command is issued. Once the ferminal
recognizes a command, it acknowledges the command by setting a new value in the command
acknowledge bits of the scale’s command response word. It also fells the PLC what floafing point
value is being sent (via the floating point input indicator bits of the command response word). The
PLC should wait unfil it receives the command acknowledgment from the ferminal before sending
another command.

The terminal has two types of values that it can report to the PLC: real-fime and static. When the
PLC requests a real-fime value, the ferminal acknowledges the command from the PLC once but
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sends and updatfes the value at every inferface update cycle. If the PLC requests a static value, the
terminal acknowledges the command from the PLC once and updates the value once. The ferminal
will confinue fo send this value until it receives a new command from the PLC. Gross weight and
net weight are examples of real-time data. Tare weight, farget, feed, and folerance values are
examples of stafic data.

The terminal can send a rotation of up to nine different real-time values for each message slot. The
PLC sends commands to the terminal fo add a value fo the rofation. Once the rotatfion is
established, the PLC must instruct the terminal fo begin its rofation automatically, or the PLC may
control the pace of rofation by instructing the ferminal fo advance to the next value. If the terminal is
asked to alfernafe its output data automatically, it will switch to the next value in its rofation at the
next interface update cycle. (The inferface update cycle has an update rate of up to 17 Hz or 60
milliseconds.)

The PLC may control the rotation by sending alternate “report next field” commands (1 and 2).
When the PLC changes to the next command, the terminal switches fo the next value in the rotation.
The terminal stores the rofation in its shared data so the rofation does not have to be re-initialized
after each power cycle. When the PLC does nof set up an input rotation, the default input rotation
consists of gross weight only. See the floating-point rotation examples for additional information.

Table 7-5 through Table 7-8 provide detailed information on the floating-point data format. Read
data refers to the PLC’s inpuf dafa and write data refers fo the PLC’s output data.

The IND780 supports up to 12 scale slofs that it places info one large Floating Point Assembly.
Scales can be assigned fo Scale Slot Assemblies in any combination, using the IND780 Setup
menus. One scale can be assigned to mulfiple scale slofs fo get different data for a scale, such as
weight and rate, reporfed concurrently to the PLC. Commands are byfe-oriented.

Table 7-6: Discrete Read Floating Point (float) — IND780 >> PLC

Octal | WORD 0 Command | WORD 1' | WORD 2! WORD 3 Bit number
Address Response FP value FP value Status

0 X X Feed? 0

1 X X Fast Feed? 1

2 X X Tolerance OK3 2

3 X X Under Negative Tolerance* 3
4 RESERVED X X Over Positive Tolerance? 4
5 X X Selected scale® 5
6 X X Cusfom Bit® 6
7 X X Custom Bit® 7
10 FP Input Ind 17 X X ENTER key?® 8
11 FP Input Ind 27 X X Input 1° 9
12 FP Input Ind 37 X X Input 2° 10
13 FP Input Ind 47 X X Input 3° 11
14 FP Input Ind 57 X X Motion'© 12
15 Data integrify 1" X X Net mode'? 13
16 Cmnd Ack 1'3 X X Data integrity 2" 14
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Octal | WORD 0 Command | WORD 1' | WORD 2! WORD 3
Address Response FP value | FP value Status

17 Cmnd Ack 2'3 X X Data OK™ 15

Bit number

Notes for Table 7-6:

1

o OB W N

10
11

12
13

14

The bits in WORD 1 and WORD 2 are a single-precision floating point value that may represent the scale’s gross,
tare, net, farget, fine gross, fine tare, fine net, or filter seffing data. The PLC command in the respective scale’s output
word defermines what data will be sent.

Bit 0 and Bit 1 are used only in material transfer mode.

Bit 2 indicates that tolerance is OK in both material fransfer and over/ under modes.

Bit 3 and Bit 4 are active in both material transfer and over/under modes.

Bit 5 will be set to a “1” when the associated scale is selected on the IND780 console panel.

Bit 6 and Bit 7 are user defined, and corresponds fo user’s Task Expert Application usage. Bit 6 is associated to
Shared Data Variable ASxx0T, instance by scale. Bit 7 is associated with Shared Data Variable ASxx02, instance by
scale.

The Floating Point Input Indication bits (WORD O, Bits 8-12) are used fo defermine what type of data is being sent in
the floating point value (WORD 1 and WORD 2). These bits correspond fo a decimal value of 0-31 that represents a
particular type of data. See the Floating Point Input Indication Table to determine what type of data.

Bit 8 is set to a “1” when the ENTER key is pressed on the ferminal’s keypad. The bit clears o “0O” when the PLC
sends floafing point command 75 to the IND780 ferminal or after 30 seconds of no ENTER key activity.

Bit 9, Bit 10, and Bit 11 mirror the state of the first three discrete inputs of the internal I/0 board in slot 5 (0.5.1,
0.5.2 and 0.5.3). If the input is “ON” then the bit is setto a “1”.

Bit 12 is set to a “1” when the scale is in motion (unstable).

The Data Infegrity bit in WORD O - bit 13 is used in conjunction with the bit in WORD 3 - bit 14 to insure that the
floating point dafa is valid. For the data to be valid both bits must have the same polarity. These bits will change fo
the opposite stafe every interface update cycle. If they do not have the same value the data is invalid and the PLC
should ignore ALL of the data in this case and re-scan it.

Bit 13 is set to a “1” when the scale is in net mode (a tare has been taken).

Bit 14 and Bit 15 (Command Acknowledge bits) are used by the terminal to inform the PLC that it has received a
new, valid command. The terminal rotates sequentially among values 1, 2, 3, 1, 2, 3, 1, 2, ... to acknowledge it
has processed a new command.

Bit 15 is sef fo a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, or in
setup mode) or in x10 mode. Nofe that when in x10 mode, the dafa sent is in the higher resolution. The PLC program
should continuously monitor this bit and the PLC processor rack fault bit (see A-B RIO PLC documentation) fo
defermine the validity of the discrete and/or explicit data fransfer. While in the sefup mode the input floating data will
be set fo O; additionally the communication connection may stop af any time.

Table 7-7: Floating Point Input Indication

Dec Data

Gross Weight*

Net Weight*

Tare Weight*

Fine Gross Weight*

Fine Net Weight*

Fine Tare Weight*

Rate

ALxx01 — SDV, instance by scale**
ALxx02 — SDV, instance by scale**
ALxx01 — SDV, instance by scale**

OO ||| |W|[N|—|O
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Dec Data

10 ALxx02 — SDV, instance by scale**

11 Low-pass filter corner frequency, instance by scale
12 Notch filter frequency, instance by scale

13 Target value, instance by scale

14 Target positive tolerance value, instance by scale
15 Target fine feed value, instance by scale

16 Target negative tolerance value, instance by scale
17 Target spill value, instance by scale

18 Primary units, low increment size

19-28 | Reserved

29 Last ferminal error code

30 No datfa response-command successful

31 No datfa response-command failed

*  These are real-fime fields that the PLC may request either through an input rotation or a report command. All other fields may only

kK

be requested through a report command.
Replace “xx” with the scale instance — e.g. “01” for scale 1.

Table 7-8: Discrete Write Floating Point (float)—PLC >> IND780

WORD 0' WORD 12

WORD 2 OUT?

WORD 3 OUT®

ouT

out FP load value FP load value

Reserved

>
>

Scale

command

XIX|IX|X|X|X|X|X|X|[X|X|X]|X]|XxX]|Xx
XXX XXX | XXX [X[X[X]|X]|X]|X

Notes for Table 2-8:

1. WORD 0 OUT is a reserved 16-bit word, only present in message slot 1.
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2. WORD 1 OUT Scale Command: The scale command is used to instruct the terminal what data to send in
the discrefe read data, to load the floating point data in the write command, and fo control the ferminal’s
discrete outputs or display. See the PLC Output Command Table for a list of the available commands and
their respective decimal or hex value. Not all commands will require a value in the floating point load
value words.

3. WORD 2 & WORD 3 OUT- A 32 bit, single precision floating point value. This value is used with the
command in WORD O to instruct the terminal to download the floating point value into the field specified
by the command.

Table 7-9: PLC Output Command Table (Floating Point Only)

Dec|Hex Command SDName|Dec|Hex Command SDName
0 | oo |Report next rofafion field @ next 76 | 4c |Start ID2 sequence 7 PDO119
interface update cycle
1 | 01 |Report next rotation field 2 78 | 4e |Disable LCD display ’
2 | 02 |Report next rotation field 2 79 | 4f |Enable LCD display ’
3 | 03 |Reset rotation 80 | 50 |Set normal display mode ”° PDO119
10 | Oa [Report gross weight ' 81 | 51 |Display message 17° PDO119
11 | Ob |Report net weight '3 82 | 52 |Display message 2 7° PDO119
12 | Oc [Report tare weight '3 83 | 53 |Display message 3 7° PDO119
13 | 0d [Report fine gross weight '3 84 | 54 |Display message 4 7° PDO119
14 | Oe [Report fine net weight '3 85 | 55 |Display Message 5 ’° PDO119
15 | Of [Report fine fare weight ' 86 | 56 [Start ID1 sequence ’° PDO119
16 | 10 |Report Rate '* 87 | 57 |Display SDV PD0118 7° PDO119
17 | 11 |Report SDV ALxxQ1 © 88 | 58 |Disable weight display ’
18 | 12 [Report SDV ALxx02 © 89 | 59 |Enable weight display ’
19 | 13 |Report low-pass filter frequency® 90 | 5a |Set discrete output 0.5.1 “ON” 7 DIO505
20 | 14 |Report notch filter frequency * 91 | 5b |Set discrete output 0.5.2 “ON” 7 DI0O506
21 | 15 |Report Target value *'° SPxx05° | 92 | 5¢ |Set discrete output 0.5.3 “ON” 7 DIO507
22 | 16 |Report Positive Tolerance 10 SPxx116 | 93 | 5d |Set discrete output 0.5.4 “ON” 7 DIO508
23 | 17 |Report Fine Feed *'° SPxx10 |100| 64 |Set discrete output 0.5.1 “OFF” 7 DI0O505
24 | 18 |Report (-) Tolerance value 10 SPxx12 |101| 65 |Set discrete output 0.5.2 “OFF” 7 DIO506
25 | 19 |Report spill value 3'° SPxx09 | 102 | 66 |Set discrete output 0.5.3 “OFF” 7 DIO507
27 | 1b |Report AJxxQ1 358 AJxx01¢ | 103 | 67 |Set discrete output 0.5.4 “OFF” 7 DIO508
28 | 1c |Report AJxx02 356 AJxx02° | 104 | 68 |Master control relay OFF’- '2
29 | 1d |Report last error 3 105| 69 [Master control relay ON- 12
30 | le |Report primary increment size 3 110| 6e |Set target value *'% '3 SPxx05
40 | 28 |Add gross weight to rofation ’ 111 6f |Set target fine feed value *'°
41 | 29 |Add nef weight fo rotation ’ 112| 70 |Set - tolerance value *'°
42 | 2a |Add tare weight to rotafion 7 113| 71 |Set target value and apply* 1% ™
43 | 2b |Add fine gross weight fo rotation ’ 114 | 72 |Start farget logic 71919
44 | 2c |Add fine net weight to rofation 7 115| 73 |Abort target logic 7'°1°
45 | 2d |Add fine tare weight to rotation ’ 116| 74 |Target use gross weight 71 SPxx04
46 | 2e |Add rate to rotation ? 117| 75 |Target use net weight 71° SPxx04
47 | 2f |Add ALxxO1 to rotation 567 ALxx01® | 118 76 |Target use rate 7'° SPxx04
48 | 30 |Add ALxx02 to rotation 567 ALxx02° | 119| 77 |Target, absolute weight 1 speed ”'° SPxx08
60 | 3c |Load numeric tare value * 120| 78 |Target, absolute weight 2 speed 71° SPxx08
61 | 3d |Pushbutton tare command ’ 121| 79 |Enable farget latching 71° SPxx06
62 | 3e |Clear command ’ 122| 7a |Disable target latching 7'° SPxx06
63 | 3f |Print command ’ 123| 7b |Reset target latch ? SPxx07
64 | 40 |Zero command ’ 124 | 7c |Set target spill valug* 1°
65 | 41 |Select scale 17 131 83 |Set + tolerance value *'° SPxx11
66 | 42 |Select scale 2 7 160| a0 |Apply scale setup 7 QC0149
67 | 43 |Select next scale ’ 161| al |Write Calibration to EEProm 7
68 | 44 |Custom print 17 CPxx017 | 162 | a2 |Disable Tare on IND780 console 7'
69 | 45 |Custom print 27 CPxx027 | 163 | a3 |Enable Tare on IND780 console ’
70 | 46 |Custom print 37 CPxx03’ | 164 | a4 |Disable push button Tare on IND780 console’!!
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Dec|Hex Command SDName|Dec|Hex Command SDName
71 | 47 |Custom print 47 CPxx04’ | 165| A5 |Enable push button Tare on IND780 console ’

72 | 48 |Custom print 57 CPxx05’ | 166| a6 |Disable numeric Tare on IND780 console 7'

73 | 49 |Set low-pass filter comner frequency * 167 | a7 |Enable numeric Tare on IND780 console ’

74 | 4a |Set notch filter frequency * 168| a8 |Select scale 3 7

75 | 4b |Reset ENTER key ’ 169 a9 Select scale 4’

Notes for Table 7-9:

1.

A command that requests real-time fields from the terminal. The terminal updates this input data fo the PLC at the cycle update rafe
of the PLC interface.

2. Acommand used by the PLC fo select the next field from the input rotation. The PLC must alternate between these two commands
fo tell the terminal when to switch to the next field of the input rotation.

3. Acommand requiring the terminal fo report a specific value in the PLC input message. As long as one of these commands is sent
in the Scale Command, the terminal will respond with the requested data and not data from an inpuf rofation. The data reported in
the PLC input message is the data when the command was issued.

4. A command that requires a floating point value output from the PLC fo the terminal. The terminal reflects back this value in the
floating point data of the input message to the PLC.

5. Acommand used between the PLC and a Task Expert application. This dafa has a four-byte length and is defined by the
application.

6. Instance is by scale.

7. PLC input Message Slot floating point value will be O as long as command is present.

8.  IND780 discrete output will be turned on or off regardless of assignment within the IND780.

9. Acommand is written to pd0119. Note that pd0119==0 for normal display, 1 = display message 1 (aw0101), 2 = display
message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display message 4 (aw0104), 5 = display message 5
(aw0105), 6 = Start ID1 sequence, 7 = display message that is written info pd0118, 8 = Start ID2 sequence. Note: Until these
commands are used pd0119 will be set af 0.

10. Target, Fine Feed, Tolerances, Restart, Abort and other Target variables are relative to each scale. Nofe: Restart of an active Target
will cause the associated outputs to cycle off then back on.

11. Does not disable the PLC tare functions.

12. Sefting the master control relay OFF turns off all outputs and stops target logic. The farget logic must be re-started after the master
control relay is furned ON.

13. Target logic must be restarted to apply the new target value.

14. New farget value is applied when command is sent.

15. Target confrol can be paused and resumed using the Abort and Start commands. Note that any changes made to the targef values
since the original START command was given will be loaded before target control is resumed.

1.3.7. Floating Point Output Assembly Map, PLC to IND780
Table 7-10: Floating Point Output Assembly Map
Offset # Floating Point Format
0 Reserved

1st Scale Slot Command

1st Scale Slot Floating Point Value

2
4
6 1st Scale Slot Floating Point Value
8 2" Scale Slot Command

10 2" Scale Slot Floating Point Value
12 2" Scale Slot Floating Point Value
14 3" Scale Slot Command

16 3" Scale Slot Floating Point Value
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Offset # Floating Point Format
18 3" Scale Slot Floating Point Value
20 4™ Scale Slot Command
22 4™ Scale Slot Floating Point Value
24 4 Scale Slot Floating Point Value
26 5" Scale Slot Command
28 5" Scale Slot Floating Point Value
30 5" Scale Slot Floating Point Value
32 6" Scale Slot Command
34 6™ Scale Slot Floating Point Value
36 6™ Scale Slot Floating Point Value
38 7™ Scale Slot Command
40 7™ Scale Slot Floating Point Value
42 7™ Scale Slot Floating Point Value
44 8" Scale Slot Command
46 8" Scale Slot Floating Point Value
48 8 Scale Slot Floating Point Value
50 9" Scale Slot Command
52 9" Scale Slot Floating Point Value
54 9" Scale Floating Point Value
56 10™ Scale Slot Command
58 10™ Scale Slot Floating Point Value
60 10™ Scale Floating Point Value
62 11" Scale Slot Command
64 11" Scale Slot Floating Point Value
66 11" Scale Floating Point Value
68 12" Scale Slot Command
70 12™ Scale Slot Floating Point Value
72 12" Scale Floating Point Value
74 Shared Data Command
76 Shared Data Field Name —ferminal name
78 Shared Data Field Name — variable name
80 Shared Data Field Name — variable name
82 Shared Data Field Name — variable name
84 Shared Data Write Value**
86 Shared Data Write Value**
88 Shared Data Write Value**
90 Shared Data Write Value**
92 Shared Data Write Value**
102 Shared Data Write Value**
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* You can assign scale slots to any combination of scales, including replicating the same scale
in multiple slots, in order to get different data, such as weight and rate, from the same scale
concurrently.

** The length of shared data value is dependent on the type of shared data field. However, it
cannof exceed 10 words (20 bytes).

7.3.8. Floating Point Input Assembly Map, IND780 to PLC
Table 7-11: Floating Point Input Assembly Map

Offset # Floating Point Field Offset # Floating Point Field
0 1st Scale Slot Command response * b4 7™ Scale Slof status
2 1st Scale Slot floating point # 56 8™ Scale Slot Command response
4 1st Scale Slot floating point # 58 8" Scale Slot floating point #
6 1st Scale Slot status 60 8 Scale Slof floating point #
8 2" Scale Slof Command response 62 8" Scale Slot sfatus
10 2" Scale Slot floating point # 64 9™ Scale Slot Command response
12 2" Scale Slot floating point # 66 9" Scale Slof floating point #
14 2" Scale Slot status 68 9™ Scale Slot floating point #
16 31 Scale Slot Command response 70 9" Scale Slot status
18 31 Scale Slot floating point # 72 10" Scale Slof Command response
20 3" Scale Slot floating point # 74 10™ Scale Slot floating point #
22 31 Scale Slot status 76 10™ Scale Slot floating point #
24 4" Scale Slot Command response 78 10™ Scale Slot status
26 4™ Scale Slot floating point # 80 11" Scale Slot Command response
28 4™ Scale Slot floating point # 82 11™ Scale Slot floating point #
30 4™ Scale Slot status 84 11" Scale Slot floating point #
32 5™ Scale Slot Command response 86 11" Scale Slof status
34 5" Scale Slof floating point # 88 12" Scale Slot Command response
36 5™ Scale Slof floafing point # 90 12™ Scale Slot floating point #
38 5" Scale Slot status 92 12™ Scale Slot floating point #
40 6" Scale Slof Command response 94 12" Scale Slot status
42 6™ Scale Slof floating point # 96 Shared Data Access Status
44 6" Scale Slof floating point # 98 Shared Data Read Field Value**
46 6™ Scale Slof status 100 Shared Data Read Field Value**
48 7™ Scale Slof Command response 102 Shared Data Read Field Value**
50 7™ Scale Slof floafing point # ~ ~
52 7™ Scale Slof floating point # 116 Shared Data Read Field Value**

*You can assign scale slofs fo any combination of scales, including replicating the same scale in multiple
slofs, in order fo get different dafa, such as weight and rate, from the same scale concurrently.

** The length of shared datfa value is dependent on the type of shared data field requested. However, it
cannot exceed 10 words (20 bytes).
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Floating Point Dafta Format and Compatibility

In Floating Point Message mode, the PLC and terminal exchange weight, target, and tare data in
single-precision floating point format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 754-1985, specifies the format for single-precision floating point numbers. It is
a 32-bit number that has a 1-bit sign, an 8-bit signed exponent, and a 23-bit mantissa. The 8-bit
signed exponent provides scaling of weight data. The 23-bit mantissa allows representation of 8
million unique counts.

Although the single-precision floating point number provides greafer numerical precision and
flexibility than integer weight representations, it has limitations. The weight represenfation may not
be exact, particularly for the extended-resolution weight fields for high-precision bases.

The IND780 uses two bits to maintain data integrity when communicating fo the PLC. One bit is in
the beginning byte of the data; the second is in the ending byfe of the data for a scale slot. The PLC
program must verify that both dafa integrity bits have the same polarity for the data in the scale slot
to be valid. There is a possibility that the PLC program will see several consecutive invalid reads
when the IND780 is freely sending weight updates. If the PLC program detects this condition, it
should send a new command to the IND780.

Floating Point Command Examples

Table 7-12 through Table 7-15 provide floating point command examples where the IND780
terminal is configured as node 3, using inpuf and output words starting at address 10.

Table 7-12: Data Requirement: Only Net Weight Sent (continuously), Message Slot 1

. Command ; .
. Scale Command Scale Floating Floating Point
Step # Action . Response from
(from PLC) Point Value IND780 Value

PLC sends 11 (dec) loaded

1 command to into command T
IND780 to report word QW OR g

net weight WY:11
o IND780 sees new Command ack. =1 Net weight in

command F.P.ind. =1 (net) floating point

As long as the PLC leaves the 11 (dec) in the command word the IND780 will update the net value
every interface update cycle.

Table 7-13: Data Requirement: Load Target 1 Cutoff Value = 21.75 for Scale 1

Step # Action Scale command Scale Floating re::t:'ll'n'snea?rgm Floating Point
(from PLC) Point Value IND780 Value

! PLC loads floating floafing point value

point value first =21.75

PLC sends 110 (dec) loaded

9 command to set into command floafing point value

farget 1 cufoff word QW OR =21.75

value WY:11
3 IND780 sees new Command ack. = | Floating point value
command , loads 1 =21.75
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. Command ; .
. Scale command Scale Floating Floating Point
Step # Action . response from
(from PLC) Point Value IND780 Value
the value into the F.P.ind=13
target and sends a
return message to
indicate the new
target value
PLC instructs 114 (dec) loaded
4 IND780 terminal fo into command
start “using” new word QW OR
target value WY:11
Command ack. =
5 | IND780 sees new 2 (null value)
F.P.ind =30

The PLC should always wait to receive a command acknowledgment before sending the next
command to the IND780. After the PLC finishes loading its target value, it can resume monitoring
the weight information it requires by sending a command to report some type of weight or sef up a
rotation of reporfed data.

Table 7-14: Data Requirement: Rotation of Gross Weight and Rate Updated on interface Update Cycle

. Command . .
eps | aoton | SOOI | SHSRONN | peporsetnm | FO%0 PO
IND780
PLC clears out any | 3 (dec) loaded into
1 previous rotation command word
with reset QW OR WY:11
2 IND780 sees new Command ack.= 1
command F.P.ind =30
40 (dec) loaded
3 PLC adds gross into command (null value)
weight to rofation word
QW OR WY:11
4 IND780 sees new Command ack. = 2
command F.P.ind =30
46 (dec) loaded
5 PLC adds rate to info command RESERVED for
the rotation word Future Use
QW OR WY:11
6 IND780 sees new Command ack. = 3 (null value)
command F.P.ind =30
At this point, the rofation has been sef up. Now the PLC needs to command the IND780 to begin the rotation.
PLC sends the .
command to begin 0 (dec) loaded into
7 the rotation at BOTME 1) 10
) QW OR WY:11
interface update
IND780 sends
8 gross weight at Command ack. = 0 | Floating point value
Interface update FP.ind=0 = gross wt.
cycle ~ 60 msec
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Step #

Action

Scale Command

Scale Floating

Command
Response from

Floating Point

(from PLC) Point Value IND780 Value
PLC leaves O in
SO 0 (dec) loaded info
and IND780 sends RESERVED For Command ack. = 0 | Floating point value
9 command word )
the rate value at Future Use FP.ind=6 = rate
; QW OR WY:11
next inteface
update
PLC leaves O in
command word .
and IND780 sends D) [oeley) [0 Command ack. = 0 | Floating point value
10 command word )
the gross value at FP.ind=0 = gross wt.
X QW OR WY:11
next interface
update
PLC leaves O in
command word |y 40y 0qded info
and IND780 sends RESERVED for Command ack. = 0 | Floating point value
11 command word )
the rate value at Future Use FP.ind=6 = rafe

the next interface
update

QW OR WY:T1

This rofation continues until the PLC sends a different command. At approximately every 60 msec the IND780 updates
its data with the next field in its rotation. The PLC must check the floating point indicatfion bifs to determine which dafa
is in the floating point value.

B Refer to the IND780 Terminal Shared Data Reference (document 64059110), provided on the
IND780 documentation CD (part number 64057241).
Table 7-15: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command
. Scale command Scale Floating Command response Floating Point
Ul LGl (from PLC) Point Value from terminal Value
— c_leors ouT_ony 3 (dec) loaded info
1 previous rotation
. command word
with reset
2 IND780 sees new Command ack.= 1
command F.P.ind =30
41 (dec) loaded
3 PLC adds net info command (null value)
weight fo rofation word
4 IND780 sees new Command ack. = 2
command F.P.ind =30
46 (dec) loaded
5 PLC adds rate to info command RESERVED for
the rotation word Future Use
QW OR WY:11
IND780 sees new Command ack. = 3
6 ) (null value)
command F.P.ind =30
PID e e 1 (dec) loaded info
v command to report R —
the first field in the
rofation
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Step #

Action

Scale command
(from PLC)

Scale Floating
Point Value

Command response
from terminal

Floating Point
Value

At this point, the rofation has been set up. Now the PLC needs to send commands fo the IND780 to
and advance to the next value when required.

begin the rotation

IND780
acknowledges the
command and
sends net weight af
every interface
update cycle until
the PLC gives the
command to report
the next rotation
field

Command ack. = 1
F.P.ind=1

Floating point value
= net wi.

PLC sends the
command to report
the next field.)
Note: if the PLC
leaves the 1 (dec)
in the command,
the IND780 does
NOT see this as
another command
fo report the next
rotation field

2 (dec) loaded info
command word

10

IND780
acknowledges the
command and
sends rafe af every
interface update
cycle unfil the PLC
gives the
command to report
the next rotation
field

RESERVED for
Future Use

Command ack. = 2
F.P.ind=6

Floating point value
= rafe

11

PLC sends the
command to report
the next field in the

rofation

1 (dec) loaded info
command word

12

IND780
acknowledges the
command and
sends net weight at
every interface
update cycle until
the PLC gives the
command to report
the next rotation
field

Command ack. = 3
F.P.ind=1

Floating point value
= net wt.

13

PLC sends the
command to report
the next field

2 (dec) loaded info
command word
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1.3.9.

7.3.10.
7.3.10.1.

7.3.10.2.

Scale command Scale Floating Command response Floating Point

S Lol (from PLC) Point Value from terminal Value

IND780
acknowledges the
command and
sends rafe af every

interface update RESERVED for Command ack. = 2 | Floafing point value
cycle until the PLC Future Use F.P.ind=6 = rafe
gives the
command to report
the next rotation
field

14

06/2021

At approximately every 60 msec the IND780 updates its data with new data, but it does not advance to the next field in
the rotation until the PLC sends it the command to report the next field. The PLC should check the floating point
indication bits to defermine which data is in the floating point value.

Floating Point Numbers

The Simatic TI505 PLCs support the IEEE Standard floafing point numbers. According fo the Simatic
TI505 Programming Reference Manual, real numbers are stored in the single-precision 32-bit
format, per ANSI/IEEE Standard 754-1985, in the range 5.42101070 E-20 to 9.22337177 E18.

Siemens S5 PLCs do nof inherently support the IEEE-format floating point numbers. S5 PLCs do
support floating point numbers in their own unique format. A soffware “function block” can be
implemented in the S5 PLC to convert between the S5 floating point numbers and the IEEE Standard
floating point numbers.

Siemens S7 PLCs support the IEEE Standard floating point numbers.
Shared Data

Operational Overview

PROFIBUS PLCs can access the terminal’s Shared Datfa. Since PROFIBUS communication supports
up fo 244-byte messages at speeds typically in the range of 1.5 to 12 megahertz, there is no need
for two separate modes of communication, unlike Allen-Bradley and its block transfer. PROFIBUS
PLCs can read IND780 Shared Data variables, write new values to IND780 Shared Data variables,
and write operator messages on the terminal’s lower display.

For PROFIBUS, the PLC output data has additional fields for accessing Shared Datfa. The PLC must
specify the Shared Data command and variable name in the PLC output message. If the command
is a write command, then the PLC output message must also contain the write field value. The
maximum length of the value is 20 bytes. When the Shared Data command is a read command,
the PLC input message will have a read field containing the data from the Shared Data variable
specified in the output message. The maximum length of the data reported in the read field is 20
bytes. The Shared Data variables are self-typing. The IND780 terminal determines the type of any
valid data field in the message from the variable’s name and definition in Shared Data. The terminal
will not allow string data fo be written in a floating point variable or vice versa.

Shared Data Input

The input information for the shared data consists of two sections: The shared dafa status and the
shared datfa read field value (if requested by the shared data output command). The shared data
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7.3.10.3.

stafus information is a word that contains an integer value. This integer value represents one of the
following status values:

0 Null status

Command completed successfully

p—

Invalid shared data name

Invalid shared data command

Cannot write because field is write-protected (legal for frade)
Invalid Data Format

Cannot Access Remote Terminal

Invalid Service Request

Messaging not Enabled

© 00 N O O & W N

Access Denied

The shared data read field value contains the value of the shared data variable specified in the
shared dafa output (from the PLC tfo the terminal). If is only present when the command from the
shared datfa output requests read shared dafa. This value is self-fyping; for example, it could be a
floating point number or a string variable. The length is defermined by the variable selected but will
not exceed 20 bytes. See the tables following the Shared Data Output for a list of possible variables
and their contents.

Shared Data Output

The output information for the shared data consists of four sections: the shared data command, the
shared data name, the shared dafa variable name, and the shared data write value (if required by

the shared data output command). The shared data command information is a word that contains
an integer value. This infeger value represents one of the following status values:

0 Null command
1 Read shared data
2 Write shared data

The terminal processes a shared data command “on demand” by the PLC. When a new value is
placed in the shared data command word, the terminal performs the command issued. The
terminal does nof provide real fime information fo the PLC; it supplies a snapshot of the data, not
an automatic update of new values of the same shared data command. Instead, the PLC must
request the information again by setting a new value in the shared data command word.

To do successive reads, for example, the PLC must alfernate between a “null” command and a
“read” command in the shared data command word. For the most efficient processing, the PLC
should setf up the ferminal name, the variable name, and the write value (if any) while it is setfing
the “null” command. Once that is completed, the PLC can then set the shared dafa command fo
“read” or “write”.

For a complete listing of Shared Data Fields, refer to the IND780 Shared Data Reference provided on
the IND780 documentation CD, part number 64057241
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1.4.

7.4.1.
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Controlling Discrete 1/0 Using a PLC Interface

The IND780 ferminal provides the ability to directly control ifs discrete outputs and read its discrefe
inputs via the (digital) PLC interface opfions. System integrators should be aware that the IND780
discrete /0 updates are synchronized with the terminal’s interface update rafe, not with the PLC 1/0
scan rate. This may cause a noticeable delay in reading inputs or updating outputs as observed

from the PLC to real world signals. Note that the outputs must be unassigned in the IND780

terminal setup in order fo be controlled by the PLC

Hardware Setup

Wiring

The IND780 terminal’s PROFIBUS option card has a DB-9 connector to connect to the PROFIBUS
network interface (Figure 7-5). Cable distance, type, and fermination are specified by PROFIBUS.
(See the PLC documentation for cable design guidelines for the various PLCs.)

PROFIBUS CONNECTOR WIRING
PIN SIGNAL
1 None
2 None
6 9 3 RXD/TxD +
1 5 = 5 Gnd BUS
6 +5V BUS
7 None
8 RxD/TxD -
9 None

Figure 7-5: PROFIBUS Option Card DB-9 Connector Termination

The IND780 harsh unit requires a right angle connector, Siemens part number 6ES7 972-0BA12-

OXAQ. The panel mount can use the right angle connector, or a sfraight connector, METTLER

TOLEDO part number 64054361

METTLER TOLEDO IND780 Terminal PLC Interface Manual
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1.5. Software Setup

When the IND780 terminal detects the presence of a PROFIBUS option card, the PROFIBUS screen
is enabled in setup at Communication > PLC Interface > PROFIBUS (Figure 7-6). To format PLC
data, access Communication > PLC Interface > Data Format (Figure 7-7). Default seftings are
indicated with an asterisk. You must enter setup and configure each scale that is interfaced with the
PROFIBUS network.

Node Address —»{ T* |
| Shared Data |—»| Disabled*, Enabled |

Figure 7-6: PROFIBUS Setup Block
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Data Format

[ Formaf }—b{ Integer*®, Divisions, Floating Point, Template, Application \

_ [ Byte Order |—»{ Word Swap*, Byte Swap |

.......... -/ Time Inferval mS

If Format = Templafe

,,,,,,,,,,, » Configure

+—»{ IND780 >> PLC*, PLC >> IND780 |

I Formaf = Templafe

+—»{ Output Bytes from PLC |—#{ [Calculafed]

--------- /> Table Search

I Formal <> Templale

It Formaf = Template

—»{ Input Byfes to PLC — [Calculated]

PLC Message Slots View |

Message Slof| Scale | Terminal
=, Back
/ Edit PLC Message Slof Edit

|—»{ Message Slot —»{ [# of slof] |

——»{Scale —»{ 1, 2, 3, 4, Sum]|

——>{ Terminal

—{ Local, 1,2,..20 ]

[Esc) ESC

[ New | PLC Message Siot New

% OK

|¢# Erase

C Clear |—»

I—»{ Message Slof

|—»{ [# of slof] |

] Scale

1,23, 4,5um]

| Terminal —»{ Local, 1,2,...20
(e ESC
I

Waming!

Confinue?

Clear All PLC Message Slots.

PLC Template View

Ype eng

———————— & Table Search W

[Esc] ESC % 0K

=, Back
/ Edit IND780 >> PLC of PLC >> IND780Template Edit

——»{ Slof |—»{ [# of slof]
———»{ SDName |—»| Alpha keys|
--»{Length (Bytes)—»|

Eniry field for ceriain SDNames
Data Type Int, Byte Siring, Float, Array

—»{ Terminal |—{ Local, T,2,...20]

[1 New H IND780 >> PLC or PLC >> IND780 Template New

C Clear

———»{ Slof |—»{ [# of slof]
—{ SDName |—»,

Alpha keys|

—ﬂLen:gTh (Bﬁes)—»
niry field for cerfoin SDNames

—{Dafa Type

|—{ Int, Byfe Sfring, Floaf, Array |

—{ Terminal

I/ Local, 1,2,..20]

——l% OK |

Warning!

Continus?

Clear All IND780 >> PLC or
PLC >> IND780 Templates

e SC] & OK |

Figure 7-7: PLC Data Format Setup Block
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71.5.1.
7.5.1.1.

7.5.1.2.

PROFIBUS Setup
PROFIBUS Setup

The PLC Setup block lets you specify how the PROFIBUS interface is used. Several options are

available to correspond with your system sefup.

1. Select Communication > PLC Interface > PROFIBUS (Figure 7-8).

[P=192.165.0.1

Mode Address

Shared Data

Profibus

07 fhar2006 11:01

!Enahled :l

N

Figure 7-8: PROFI

Enfer the Node Address (0-125).
3. Select Shared Data Enabled or Disabled.

BUS Setup Screen

B Refer to the Discrete Read and Discrete Write tables in this manual for additional information on

mapping of Discrete read data to the PLC.

Data Format Setup

1. Select Communication > PLC Interface > Data

Format (Figure 7-9).

[F=192.168.0.1

Forrmat

Byte Order

Configure
PLC == IND780
IMD730 => PLC

PLC Data Format

07 fhlar2006 10:55

| Integer >
iWDrd Swap E

hMessage Slots
78 bytes
70 bytes

] E

Figure 7-9: PROFIBUS PLC Data Format Screen
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2. Figure 7-10 shows the screen with Template selected as the format, revealing the Time Inferval,

Configure, and directional displays. When Application format is selected, only the Format box
appears on this screen.

IP=152.168.0.1 07 Mar2008 11:07
PLC Data Format

Byte Order iWnrd Swap E
Time Interval ms
Configure [nD780 == PLC []

PLC == IMNDFE0 4 bytes
IND7E0 == PLC 112 bytes

R Jez

Figure 7-10: PLC Data Format Screen

Select the Format (Infeger, Divisions, Floating Point, Template or Application): [default Infeger]
Changing the Format will delete any existing Message Slots.

Integer Reports scale weight as a signed 16 bit integer (+ 32767).

Divisions Reports scale weight in display divisions (= 32767). The PLC multiplies the reported
divisions by the increment size to calculate the weight in display units.

Floating Displays weight in floating point data format
Point

Template Allows the end-user to customize PLC communications input and output data by allowing
them fo set up input and output templates with shared data variables. This format is fixed
and cannot be changed “on the fly” by the PLC program. The template editor also
calculates the input and output sizes upon exit of the editor. In order to populate the data
fields, consult the Shared Data Reference Manual (document number 64059110)
provided on the CD-ROM supplied with your terminal.

Application Allows a TaskExpert program fo inferact with the PLC input and output data. The
TaskExpert program is responsible for setfting up all input and output data from the
IND780 and fo control the data length of the input and output assemblies. For application
commands used in TaskExpert, refer to the TaskExpert Reference Manual (document
number 64060431).

Select Byte Order: [default Word Swap]

Word Swap  Takes the IEE 754 single-precision floating poinf format and swaps the two words in the
32-bit double word. This format is compatible with RSLogix 5000 processors.

Byte Swap Makes the floating point format compatible with S7 PROFIBUS.
Set the Time Interval in milliseconds. (Only when the Format is Template)

The bottom of this screen (Figure 7-9) displays the number of bytes that will be sent by the
IND780 and the number of bytes expected from the PLC.

Use the Configure drop-down list o select the direction of data flow — IND780 >> PLC or PLC
>> IND780. (Only when the Format is Template)
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8. Depending on which format is selected, press the VIEW TABLE softkey @ to set up the
number of Message Slofs (1, 2, 3, 4,... 12) [default is O], or to configure the Template for
communications between the IND780 and the PLC. Figure 7-11 shows the Message Slots
View, which is viewed whenever the Format is not Template.

IP=172.18.54.111 06/Dec/2007 16:25
PLC Message Slois View

Terminal

Local

Figure 7-11: PLC Message Slots View Screen

Figure 7-12 shows the Template View, accessed when Format is sef to Template. Each
message slot will be a Shared Data Variable, entered by the user. These entered message slofs
are associated only to the Shared Data Variable entered and nof to a scale.

IP=192.158.0.1 07 /Mar/2006 11:08
PLC == IND780 Template View

Slot |SDName |T-_.-pe |Length
Int 2
Int 2

Figure 7-12: PLC Template View

Press the EXIT softkey \ to exif the view screen.

Press the EDIT softkey / to edit an existing slot.

Press the NEW softkey D to enter a new slof.

Press the DELETE softkey é? to delete an existing slof.
Press the CLEAR softkey C to delefe all existing slofs.
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Figure 7-13 shows the screen that opens when NEW is selected from the Message Slofs

View screen (Figure 7-11).

[P=192.165.0.1

hessage Slot

Terminal

PLC Message Slot New

1

T
Ian:aI vl

07 /W ar2006 11:36

[Esc)

QK-
v

Figure 7-13: New Message Slot Screen

Scale

Terminal
sharing is used.

Enter the scale number to be associated with the new Message Slof.
Default is Local; remote terminals 1 through 20 may be selected if remofe PLC interface

Figure 7-14 shows a series of Template New screens, as accessed from the Template

View screen (Figure 7-12).

P=1721854 111
PLC == IND780 Template New

Slot 1
SDName |:|
Length (Bytes)
Data Type

Local |w

20/Dec/2007 16:24

P=172.1854 111 20/Dec/2007 16:24
PLC == IND780 Template New
Slot 1
SDMName
Length (Bytes) 2
Data Type Int

Local |=

N

N

P=1721854 111
IND780 =>> PLC Template New

Slot 1
SDName
Length (Bytes)
Data Type
Terminal m

20/Decf2007 16:19

P=172.1854.111 20/Dec/2007 16:22
IND780 == PLC Template New
Slot 1
SDMame
Length (Bytes) 4
Data Type Float

Local |=

N

N

Figure 7-14: New Template Screens, PLC to IND780 and IND780 to PLC

Slot Automatically assigned.
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SDName An alphabefic entry field used to define the Shared Data variable associated with
the slof.

Length (Bytes)  Automatically displayed once the SDName has been entered. The maximum length
and Data Type  of a Shared Data variable cannot exceed 16 bytes when Block Transfer is disabled,
or 14 bytes when Block transfer is enabled.

Terminal Default is Local; remote terminals 1 through 20 may be selected if remote PLC
interface sharing is used.
For a complete listing of Shared Data Fields, refer to the IND780 Shared Data Reference. Refer fo
Table 7-6 (Discrete Read) and Table 7-8 (Discrete Write) in this manual for additional information
on mapping of discrefe read data to the PLC.

1.5.2. PROFIBUS GSD or Type Files

There are twenty six standard configurations of the PROFIBUS GSD or type files for the IND780
terminal’s different combinations of data formats for Integer, Division and Floating Point. The length
of the messages is different for each of these data formats. The type file selected for these
configurations should match the message lengths shown on the PLC Data Format Screen.

B Note: The Utilities folder of the documentation CD (part number 64057241) contains complete
versions of the examples. These screen images are provided for illustrative purposes only.

EX HW Config - [SIMATIC 300(1) (Configuration) — PBUS780]
IIn] Station Edit Insert PLC View Options Window Help -8 x

D59 % S| et [ 5] 38 W2

PROFIBUS(1): DF master system (2)

5 (1) IND780|

DP-toRM|

=
1 PS5 307 5A ~
2 CPU 3152 DP.
X

oP

110 24'wird
1/0 78 whd
1101012 Wid
14013416 Wid
140 16/20 Wid
1/018/24 wid
110 22/28 Wi
v 110 25/32 Wid
< > 140 28/36 Wid

1/0 31740 %/1d
| moTs

10 34744 wird
1/0 37748 W/1d
St | signation | | Address |  Adcress | Comment 140 52759 wid
el icna O R i S e 170 3589w

= @ Jaguar Industial Term
B Panther Indusial Ten

=@ 10

+ [ Gateway

=@ PLC <

Figure 7-15: PROFIBUS DP Network Configuration

If the IND780 is sef up for the Template or Application Mode, the programmer may have to build a
custom PLC Block using the GSD module type “Universal Module”. When building this Block the
Input/Output “Unit” Parameter must be set for “Word”. A “slot” within the block should not be greater
than 16 words. If more than 16 words are required, add another “slot”.
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[
ly
D|e(3~[® % & || [ 1] 38 w2

=% PROFIBUS DP
= (10 Additional Field Devices
=@ G

PROFIBUS(1): DP master system (2) & i
—y— || =0
= % g INDBED Industial Ten
(1) IND720 =g IND7S e
Uni
s
110 4 Wrd
1106w
= 110 8Wrd
=] 1 178 10Wid
1 PS 30754 -~ 11012 wid
Fl CPU 3152 DP 11014 wid
x 0P 1/016wid
Adsress /10 | 11018 d
110 20wid
1/0 Type: e =] Direct Entry. 1oz w:d
2 11024 wid
110 778 wird
1181012 wid
11013716 Wid
1/016/20wid
14019724 wid
< 110 22728 wid
ot 110 25/32 wid
€5 (1) IHD7BD ndustial Term Addess:  Length:  Unit Consistent over: :;g ;?;jm'j
- i
mmmmm s 218 s = O] [ = 1401 38244 wid
End 326 1401 37748 wid
R [E— 140 52/53 wid
110 35733 wid
* @ Januar Industial Tem
Data for Specific Manufacturer. [ B Panther Industrial Tenr
{Maxmum 14 bytes hexadecimal. separated by comma or biank space) @i v
>
[
Cancsl Help

T
Press F1 o get Help. lchg

Figure 7-16: PROFIBUS DP Slave Properties

The PROFIBUS GSD files for the IND780 are available free of charge. They are included on the
documentation CD (part number 64057241).

7.6.  Troubleshooting

If the IND780 does not communicafe with PLC do the following:

e Check wiring and network fermination.
¢ Confirm that the IND780 settings for data type and rack assignment match those in the PLC.
o Replace the PROFIBUS inferface kit if the problem persists.

¢ |f the communication kit was changed from another type, like A-B RIO, ControlNet or EtherNet
I/P, a master reset of the IND780 must be performed.

PROFIBUS Option Kit

There are two PROFIBUS options. CIMF part number 71209096 has a vertical connector and is
designed to work with a panel mounted IND780. CIMF part number 71209097 has a horizontally
mounted connector and is designed to work with a harsh enclosure IND780. No spare parts are
associated with the PROFIBUS option kit. Table 7-16 shows what each kit confains.

1.7.

Table 7-16: PROFIBUS Option Kit

Description Qty.

Installation Instructions 1
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PCB Package 1
Cylindrical ferrites 3
M3 x 8 screws 3
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8 PROFINET

8.1. Overview

PROFINET is an open industrial networking standard that was developed by Siemens as an Ethernet
replacement for its widely popular PROFIBUS Network. The network supports Cyclic and Acyclic
messaging, both of which have been implemented in the IND780. The PROFINET Standard is
supported and Maintained by the PROFIBUS and PROFINET International (PI) Organization.

PROFINET utilizes commercial, off-the-shelf Ethernet hardware (for example, switches and routers)
and is fully compatible with the Ethernet TCP/IP protocol suite.

The IND780 PROFINET option implements PROFINET 10 for cyclic Data exchange with the PLC, and
uses Acyclic messages for Shared Data Access by the PLC.

The PROFINET option enables the IND780 terminal to communicate fo PROFINET enabled
Programmable Logic Controllers (PLCs) through direct connection fo the PROFINET network at 100
MBPS speed. The option consists of an internal module and internal software to implement the data
exchange.

The IND780 appears as a block of I/0 data on the PROFINET bus. The IND780 terminal will
defermine the number of input and outpuf words needed for the number of configured message
slots and/or the chosen data format. The number of words required is displayed on the PLC Data
Format screen of the IND780.

The IND780 PROFINET GSDML file has 23 different blocks of 1/0 defined. Blocks are defined for the
various Integer/Division/Floating Point modes. Each block is identfified as the number of inpuf and
output words configured within the block.

Figure 8-1 and Figure 8-2 show a PROFINET module and its components. Note that the module’s
address is set in software.
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8-2 METTLER TOLEDO IND780 Terminal PLC Interface Manual

@@Anybus ..

"o o ABS-ETN 10/100,% e

Y

il L

Figure 8-1: PROFINET Module

E/ Status LEDs

T hhuh

Figure 8-2: PROFINET Module Components

Definition of Terms

The following ferms are used in this document.

Table 8-1: PROFINET Definition of Terms

Term Definition

DAP Device Access Point

DCP Discovery and basic Configuration Protocol. Used for IP configuration over PROFINET.

DHCP De-facto standard for dynamic IP address management

GSDML XML-based descriptive language for GSD-files

Inifial Record | Record Data write-requests destined for a sub-module. Comparable to PROFIBUS-DP User

Data Parameter Data.

10CS IO Consumer Status

IOPS IO Provider Status

10 Controller Controlling device which acts as a client for several 10 devices. Usually a PLC. Comparable
to a PROFIBUS-DP Class 1 master.

10 Device Field device assigned fo an 10 Controller. Comparable to a PROFIBUS DPV1 slave.

10 Supervisor Programming device with commissioning and diagnostic functions.
Comparable fo a PROFIBUS-DP Class 2 master.

Module Hardware or logical component of a network device.

Submodule Hardware or logical component of a module
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8.1.2.

8.1.3.

8.1.4.

8.2.

8.2.1.
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Term Definition

Physical DEVice. From specification version 2.0 it is possible to describe the physical
Ethernet interface and its ports (PDEV, or Physical Device) with a special mechanism. This

PDEV is done with special sub-modules at slot O (the module at slot O is the access point for the
device).

PNIO Short for PROFINET 10.
PROFINET 10 is a communication concept for the implementation of modular, decentralized
applications.

PROFINET IO | Comparable to PROFIBUS-DP, where 1/0 data of field devices are cyclically transmitted to
the process image of a PLC. The real time capabilities of PROFINET 10 are further divided
info RT and IRT (see below).

PROFINET IO | PROFINET IO with Real Time capabilities. Opfimized real time communication channel for
RT time critical 1/0 dafa and Alarms. Implemented in software.

PROFINET 10 with Isochronous Real Time capabilities. Necessary for motion control
PROFINET IRT | application which require an update rate of Tms, or less, with no jitter. Implemented in
hardware.

PROFINET

CBA PROFINET Component Based Automation. Comparable to PROFIBUS FMS.

Record Data Comparable fo PROFIBUS DPV1 acyclic Read/Write.

Communications

The IND780 ferminal uses component parts to ensure complete compatibility with the Siemens
PROFINET network. An IND780 terminal is recognized as a generic PROFINET device by the PLC.

IP Address

Each PROFINET option represents one physical IP Address. This address is chosen by the system
designer, and then programmed into the IND780 terminal and PLC, or the address can be assigned
by the PLC using DCP or DHCP and MAC Address association. The IND780 terminal’s address is
programmed at Communication > PLC Interface > PROFINET in the terminal’s setup menu. IND780
IP Address entry must be unique for each IND780.

Acyclic Messaging

Unlike the PROFIBUS implementation, PROFINET has an acyclic messaging capability that is used
for Shared Data Access. Access to Shared Data is done in a manner that is very similar to the
method used by ControlNet and Ethernet/IP.

Sharing a PLC Interface

Network Topology

It is possible for a PLC inferface fo be concurrently shared between mulfiple clustered ferminals.
Figure 8-3 shows a network topology where a PLC interface locafed in one IND780 ferminal,
known as the bridge, is shared across the terminal’s Ethernet TCP/IP cluster.
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IND780 Bridge
PLC Interface Bl o coc PLC node: 1
- Cluster node: 1

Ethemet TCP/IP
clusfer network

IND780
PLC node: None
Cluster node: 2

IND780
PLC node: None
Cluster node: 3

Scale 1 ‘ Scale 2 | Scale 1 ‘ | Scale 2

Figure 8-3: Terminal Cluster Network Topology

Up to 20 terminals can be connected in the cluster. However, the number of message slots
available for communications depends on the type of PLC interface. All available PLC message
slofs can be configured to send or receive dafa to or from the remote terminals via the cluster. Refer
to the appropriate PLC chapters in the IND780 PLC Interface Manual for further defails on message
slots” limitations.

To allow bridging of the PLC interface, first a cluster network must be set up among the IND780
terminals. Once the cluster is established, configure the PLC interface on the bridge terminal, set up
its data format and assign the required local or remote scale’s data fo the message slots. Figure
8-4 shows an example of two message slofs, the first being allocated to scale 1 of the local bridge
terminal and a second slot to scale 1 of the remote terminal node 6. For details on configuring the
PLC inferface in a cluster terminal, refer to the Software Setup section, below.

The use of PLC interface sharing is nof recommended when real fime weight or rafe information is
required by the PLC for fast process control. The deferminism of the ferminal’s PLC interface dafa
update rate is influenced and limited by the characteristics of Ethernet TCP/IP communications used
in the cluster network.

P=172.18.04 122 09/0ct2007 17:2
PLC Message Slots View

Message Scale Terminal
1 1 Local
2 1 4]

Figure 8-4: PLC Message Slots View Screen
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Figure 8-b shows a typical PROFINET network arrangement, with IND780 terminals connected
directly to a Siemens S7 controller without the use of the terminal’s PLC interface sharing.

PROFINET Network

PROFINET Port PROFINET Port PROFINET Port

Siemens $7-300

Controller IND780 IND780
with ProfiNet
g g
2 2
2 3
o o
s 4
2 2
F oo | [sn || s |
Coen | [ | [soma ]| sen ]

Figure 8-5: Typical Network Topology

8.3. Data Definition

8.3.1. Data Formats

The terminal’s PROFINET option card has five types of data exchanges that may be selected. The
dafa types are: Infeger, Divisions, Floating Point, Template and Application.

In Integer/Divisions/Floating Point mode, each message slot selected to pass data through the
terminal’s PROFINET option has its own assigned input and output words for confinuous
communication to and from the PLC.

In Template mode, the designer selects the types of data — and, in the case of string data, the
length of the data — contained within each data slot.

In Application mode, a Task Expert program is written fo defermine the information contained within
the input and output messages fo the PLC. The formatting of the dafa is set up within the
application program.

8.3.2. Data Integrity

The IND780 has specific bits to allow the PLC to confirm that data was received without interruption
and that the IND780 is not in an error condition. It is important to monitor these bits. Any PLC code
should use them to confirm the integrity of the data received by the IND780. Refer to the data charts
for specific information regarding the Data OK, Update in Progress and Data Integrity bits and their
usage. There is a possibility that the PLC program will see several consecutive invalid reads when
the terminal is freely sending weigh updates fo the PLC, if the PLC program detects this condition, it
should send a new command fo the terminal.

8.3.3. Discrete Data

Five formats of discrete data are available with the PROFINET Kit option: Infeger, divisions, floating
point, femplate and application. Only one type of data format may be selected and used by the
IND780 af one time.
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8.3.3.1.1.

The integer and division formats allow bi-directional communication of discrete bit encoded
information or 16 bit binary word (refer fo Table 8-6 and Table 8-7 for an explanation) numerical
values.

The floating-point format allows bi-directional communication of discretfe bit encoded information
and numeric data encoded in IEEE 754, single precision floating point format.

The data format of discrefe data will affect the data size required in the configuration of the PLC. The
IND780 console PLC message slot setup screen provides data size requirements in bytes, except
for the Application data format.

Selection of the appropriate format depends on issues such as the range or capacity of the scale
used in the application. The integer format can represent a numerical value up to 32,767. The
division format can represent a value up to 32,767 scale divisions or increments. The floating-point
format can represent a value encoded in I[EEE 754, single precision floafing point format.

Floatfing point is the only data format that includes decimal point information. Infeger and division
formats ignore decimal points. Accommodation of decimal point location must take place in the
PLC logic, when it is needed with these formats.

Changing the Dafa Format to be used by the IND780 will clear all Message Slots. Data format is set
up in the Communication > PLC Inferface > Data Format screen.

Examples
250 x .01 scale
IND780 Displays: 0 2.00 51.67 250.00
Format sent:
Integer 0 200 5167 25000
Division 0 200 5167 25000
Floating Point 0 2.00 51.67 250.00

Any of the formats could be used in this case.

50,000 x 10 scale

IND780 Displays: 0 200 5160 ‘ 50000
Format sent:
Integer 0 200 5160 -(15536)
Division 0 20 516 5000
Floating Point 0 200 5160 50000

The integer format could not be used because it would send a negative
value once the weight exceeded 32,767.
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8.3.5.
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150 x .001 scale
IND780 Displays: 0 2100 | 51607 | 150.000
Format sent:
Integer 0 2100 -(13929) 18928
Division 0 2100 | -(13929) | 18928
Floating Point 0 2.100 51.607 150.000

The infeger and division formats could not be used because they would
send a negative value once the weight exceeded 32.767.

Byte Order

Word Swap fakes the IEEE 754 single-precision floating point format and swaps the two words in
the 32-bit double word. This format is compatible with Rockwell ControlLogix processors.

Byte Swap makes the floating point format compatible with Siemens S7 processors.

Message Slots

There may be up fo 12 message slots for discrete datfa transfer. cyclic messaging, in Integer,
Divisions and Floating Point Data Formats. Each message slot is assigned fo a local or remote
scale and scales may be repeated in additional message slofs. Remote scales must reside in an
IND780 Ethernet TCP clustered fo the IND780 containing the Ethernet I/P inferface. The infeger and
division formafs provide two 16-bit words of input and two 16-bit words of output data per
Message Slot. Each Message Slot’s first inpuf word provides scale weight data and the input weight
data may be selected by the PLC using the Message Slot’s second output word bit O, bit T and bit
2. The following two Tables provide input and output usage information.

Table 8-2: PROFINET PLC Input Data and Data Usage (Integer and Division)

PLC Input Bytes | PLC Input Words Usage
0 0 Message Slof 1 Weight Data
1 Message Slot 1 Weight Data
2 1 Message Slot 1 Scale Status
3 Message Slot 1 Scale Status
4 2 Message Slof 2 Weight Data
5 Message Slof 2 Weight Data
6 3 Message Slot 2 Scale Status
7 Message Slot 2 Scale Status
8 4 Message Slot 3 Weight Data
9 Message Slot 3 Weight Data
10 5 Message Slot 3 Scale Status
11 Message Slot 3 Scale Stafus
12 6 Message Slof 4 Weight Data
13 Message Slot 4 Weight Data
14 7 Message Slot 4 Scale Status
15 Message Slot 4 Scale Status
METTLER TOLEDO IND780 Terminal PLC Interface Manual 8-7
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PLC Input Bytes | PLC Input Words Usage
16 8 Message Slof 5 Weight Data
17 Message Slof 5 Weight Data
18 9 Message Slot 5 Scale Status
19 Message Slot 5 Scale Status
20 10 Message Slof 6 Weight Data
21 Message Slof 6 Weight Data
22 11 Message Slof 6 Scale Status
23 Message Slot 6 Scale Status
24 12 Message Slof 7 Weight Data
25 Message Slot 7 Weight Data
26 13 Message Slot 7 Scale Status
27 Message Slot 7 Scale Stafus
28 14 Message Slof 8 Weight Data
29 Message Slof 8 Weight Data
30 15 Message Slot 8 Scale Status
31 Message Slot 8 Scale Status
32 16 Message Slof 9 Weight Data
33 Message Slot 9 Weight Data
34 17 Message Slof 9 Scale Status
35 Message Slot 9 Scale Status
36 18 Message Slof 10 Weight Data
37 Message Slof 10 Weight Data
38 19 Message Slof 10 Scale Status
39 Message Slof 10 Scale Stafus
40 20 Message Slof 11 Weight Data
41 Message Slof 11 Weight Dafa
42 21 Message Slot 11 Scale Status
43 Message Slof 11 Scale Status
44 22 Message Slof 12 Weight Data
45 Message Slof 12 Weight Data
46 23 Message Slof 12 Scale Stafus
47 Message Slof 12 Scale Status

Table 8-3: PROFINET PLC Output Words and Word Usage (Integer and Division)

PLC Output Bytes

PLC Output Words

Usage

0

0

Message Slof T Command Data

Message Slot 1 Command Data

Message Slot 1 Scale Command

Message Slot 1 Scale Command

Message Slot 2 Command Data

|~ WIN|—

Message Slof 2 Command Data
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PLC Output Bytes PLC Output Words Usage

6 3 Message Slot 2 Scale Command
7 Message Slof 2 Scale Command
8 4 Message Slot 3 Command Data

9 Message Slot 3 Command Data
10 5 Message Slot 3 Scale Command
11 Message Slot 3 Scale Command
12 6 Message Slof 4 Command Data
13 Message Slot 4 Command Data
14 7 Message Slof 4 Scale Command
15 Message Slot 4 Scale Command
16 8 Message Slot 5 Command Data
17 Message Slot 5 Command Data
18 9 Message Slot 5 Scale Command
19 Message Slof 5 Scale Command
20 10 Message Slot 6 Command Data
21 Message Slot 6 Command Data
22 11 Message Slot 6 Scale Command
23 Message Slot 6 Scale Command
24 12 Message Slof 7 Command Data
25 Message Slot 7 Command Data
26 13 Message Slot 7 Scale Command
27 Message Slot 7 Scale Command
28 14 Message Slot 8 Command Data
29 Message Slot 8 Command Data
30 15 Message Slot 8 Scale Command
31 Message Slof 8 Scale Command
32 16 Message Slot 9 Command Data
33 Message Slot 9 Command Data
34 17 Message Slot 9 Scale Command
35 Message Slot 9 Scale Command
36 18 Message Slot 10 Command Datfa
37 Message Slot 10 Command Data
38 19 Message Slot 10 Scale Command
39 Message Slot 10 Scale Command
40 20 Message Slot 11 Command Data
41 Message Slof 11 Command Dafa
42 21 Message Slot 11 Scale Command
43 Message Slot 11 Scale Command
44 22 Message Slot 12 Command Data
45 Message Slot 12 Command Data
46 23 Message Slot 12 Scale Command
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PLC Output Bytes

PLC Output Words

Usage

47 Message Slot 12 Scale Command

The floating point format provides four 16-bit words of input data and three 16-bit words of output
data) per Message Slot. Refer to Table 8-4 and Table 8-5 for details.

The number of Message Slots is set up in Communication > PLC Interface > Data Format setup
menu (Figure 8-10).

Table 8-4: PROFINET PLC Floating Point Input Words

PLC Output
Words

Bits 0 — 7

Bits 8 - 15

0

Message Slof 1, Reserved

Message Slof 1, Command Response; refer to
Message Slof Table

1

Message Slof 1 Floating Point data

Message Slot 1 Floating Point dafa

Message Slof 1 Floating Point data

Message Slot 1 Floating Point dafa

Message Slotf 1, Scale Status; refer to Message
Slot Table

Message Slof 1, Scale Status; refer fo Message
Slot Table

Message Slof 2, Reserved

Message Slof 2, Command Response; refer to
Message Slot Table

Message Slof 2 Floating Point data

Message Slot 2 Floating Point dafa

Message Slof 2 Floating Point data

Message Slot 2 Floating Point dafa

Message Slotf 2, Scale Status; refer to Message
Slot Table

Message Slof 2, Scale Status; refer fo Message
Slot Table

Message Slof 3, Reserved

Message Slof 3, Command Response; refer to
Message Slot Table

Message Slof 3 Floating Point data

Message Slot 3 Floating Point dafa

Message Slof 3 Floating Point data

Message Slot 3 Floating Point dafa

11

Message Slot 3, Scale Status; refer fo Message
Slot Table

Message Slot 3, Scale Status; refer fo Message
Slot Table

12

Message Slof 4, Reserved

Message Slof 4, Command Response; refer to
Message Slot Table

13

Message Slof 4 Floating Point data

Message Slot 4 Floating Point dafa

14

Message Slof 4 Floating Point data

Message Slot 4 Floating Point dafa

15

Message Slof 4, Scale Status; refer fo Message
Slot Table

Message Slot 4, Scale Status; refer fo Message
Slot Table

16

Message Slof 5, Reserved

Message Slof 5, Command Response; refer to
Message Slot Table

17

Message Slof 5 Floating Point data

Message Slot 5 Floating Point dafa

18

Message Slof 5 Floating Point data

Message Slot 5 Floating Point dafa

19

Message Slot 5, Scale Status; refer fo Message
Slot Table

Message Slot 5, Scale Status; refer fo Message
Slot Table

20

Message Slof 6, Reserved

Message Slof 6, Command Response; refer to
Message Slot Table

21

Message Slof 6 Floating Point data

Message Slot 6 Floating Point dafa

22

Message Slof 6 Floating Point data

Message Slot 6 Floating Point dafa
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PLC Output

Words Bits 0 — 7 Bits 8 — 15

23 Message Slof 6, Scale Status; refer fo Message | Message Slot 6, Scale Status; refer fo Message
Slot Table Slot Table

24 Message Slof 7, Reserved mgzzggz g:g} Z(,Jé)lgmmond Response; refer fo

25 Message Slof 7 Floating Point data Message Slot 7 Floating Point dafa

26 Message Slof 7 Floating Point data Message Slot 7 Floating Point dafa

27 Message Slotf 7, Scale Status; refer to Message | Message Slot 7, Scale Status; refer to Message
Slot Table Slot Table

28 Message Slof 8, Reserved mgzzggg g:g} ?(,]é)lceammond Response; refer fo

29 Message Slof 8 Floating Point data Message Slot 8 Floating Point dafa

30 Message Slof 8 Floating Point data Message Slot 8 Floating Point dafa

31 Message Slotf 8, Scale Status; refer to Message | Message Slot 8, Scale Status; refer to Message
Slot Table Slot Table

32 Message Slof 9, Reserved mgz:ggg g:g; %]t())lgmmond Response; refer fo

33 Message Slof 9 Floating Point data Message Slot 9 Floating Point dafa

34 Message Slof 9 Floating Point data Message Slot 9 Floating Point dafa

35 Message Slof 9, Scale Status; refer fo Message | Message Slot 9, Scale Status; refer fo Message
Slot Table Slot Table

36 Message Slof 10, Reserved mgz:ggg g:g; ;((])t,)lgommond Response; refer fo

37 Message Slof 10 Floating Point data Message Slot 10 Floating Point data

38 Message Slof 10 Floating Point data Message Slot 10 Floating Point data

39 Message Slof 10, Scale Status; refer to Message | Message Slot 10, Scale Status; refer fo Message
Slot Table Slot Table

40 Message Slof 11, Reserved mgz:ggg g:g; ; Jélgommqnd Response; refer fo

41 Message Slof 11 Floating Point data Message Slot 11 Floating Point data

42 Message Slof 11 Floating Point data Message Slot 11 Floating Point data

43 Message Slof 11, Scale Status; refer to Message | Message Slot 11, Scale Status; refer fo Message
Slot Table Slot Table

44 Message Slot 12, Reserved m:zggg g:g; ;gt,)lgommqnd Response; refer fo

45 Message Slot 12 Floating Point data Message Slot 12 Floating Point data

46 Message Slof 12 Floating Point data Message Slot 12 Floating Point data

47 Message Slof 12, Scale Status; refer to Message | Message Slot 12, Scale Status; refer fo Message

Slot Table

Slot Table

METTLER TOLEDO IND780 Terminal PLC Interface Manual

8-11




8-12

Table 8-5: PROFINET PLC Floating Point Output Words

PLC Output Bytes | PLC Output Words Usage

0 0 Reserved

1 Reserved

2 1 Message Slof T Command

3 Message Slot 1 Command

4 2 Message Slot 1 Floating Point dafa
5 Message Slot 1 Floating Point dafa
6 3 Message Slot 1 Floating Point dafa
7 Message Slof 1 Floating Point data
8 4 Message Slot 2 Command

9 Message Slot 2 Command

10 5 Message Slot 2 Floating Point data
11 Message Slot 2 Floating Point dafa
12 6 Message Slof 2 Floating Point data
13 Message Slot 2 Floating Point dafa
14 7 Message Slot 3 Command

15 Message Slot 3 Command

16 8 Message Slot 3 Floating Point dafa
17 Message Slof 3 Floating Point data
18 9 Message Slot 3 Floating Point dafa
19 Message Slof 3 Floating Point data
20 10 Message Slot 4 Command

21 Message Slot 4 Command

22 11 Message Slot 4 Floating Point dafa
23 Message Slot 4 Floating Point dafa
24 12 Message Slof 4 Floating Point data
25 Message Slot 4 Floating Point dafa
26 13 Message Slot 5 Command

27 Message Slot 5 Command

28 14 Message Slot 5 Floating Point dafa
29 Message Slof 5 Floating Point data
30 15 Message Slot 5 Floating Point dafa
31 Message Slot 5 Floating Point dafa
32 16 Message Slot 6 Command

33 Message Slot 6 Command

34 17 Message Slof 6 Floating Point data
35 Message Slot 6 Floating Point dafa
36 18 Message Slof 6 Floating Point data
37 Message Slot 6 Floating Point data
38 19 Message Slot 7 Command

39 Message Slot 7 Command
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PLC Output Bytes PLC Output Words Usage
40 20 Message Slot 7 Floating Point dafa
41 Message Slof 7 Floating Point data
42 21 Message Slot 7 Floating Point dafa
43 Message Slot 7 Floating Point dafa
44 22 Message Slot 8 Command
45 Message Slot 8 Command
46 23 Message Slof 8 Floating Point data
47 Message Slot 8 Floating Point dafa
48 24 Message Slof 8 Floating Point data
49 Message Slot 8 Floating Point dafa
50 25 Message Slot 9 Command
51 Message Slot 9 Command
52 26 Message Slot 9 Floating Point dafa
53 Message Slof 9 Floating Point data
54 27 Message Slot 9 Floating Point dafa
55 Message Slot 9 Floating Point dafa
56 28 Message Slot 10 Command
57 Message Slot 10 Command
58 29 Message Slof 10 Floating Point data
59 Message Slot 10 Floating Point data
60 30 Message Slot 10 Floating Point data
61 Message Slot 10 Floating Point data
62 31 Message Slot 11 Command
63 Message Slof 11 Command
64 32 Message Slot 11 Floating Point data
65 Message Slof 11 Floating Point data
66 33 Message Slot 11 Floating Point data
67 Message Slot 11 Floating Point data
68 34 Message Slot 12 Command
69 Message Slot 12 Command
70 35 Message Slof 12 Floating Point data
71 Message Slot 12 Floating Point data
72 36 Message Slot 12 Floating Point data
73 Message Slot 12 Floating Point data

In the template data format a message slof is a shared data variable. The number of message slots
is limited to 496 byfes (I/0).
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8.3.6. Integer and Division
\When one of these formats is selected, the IND780 will have two 16-bit words for input data and
two 16-bit words for output data in each Message Slotf. The PLC’s input data will contain one 16-bit
word for the scale’s weight information and one 16-bit word for bit encoded stafus information for
each Message Slot. The IND780 will send specific weight data to the PLC inpuf data based on the
data it receives from the PLC’s output data. The PLC’s output words consist of one 16-bit integer
value, which may be used to download a fare or targef, and one 16-bit word for bit encoded
command information.

Table 8-6 and Table 8-7 provide defailed information on the integer and division dafa formats.
Read data refers to the PLC’s input dafa and write data refers fo the PLC’s oufput data.

Table 8-6: Discrete Read Integer or Division — IND780 >> PLC, per Message Slot

Octal Address WORD 0 IN' WORD 1 IN Bit number
0 X Feed? 0
1 X Fast Feed? 1
2 X Tolerance OK3 2
3 X Under low tolerance* 3
4 X Over high folerance? 4
5 X Comparator 3% 5
6 X Comparator 2° 6
7 X Comparator 18 7
10 X ENTER key® 8
11 X Input 17 9
12 X Input 27 10
13 X Input 37 11
14 X Motion® 12
15 X Nef mode® 13
16 X Update in progress'® 14
17 X12 Data OK™ 15

Notes for Table 8-6

1

WORD 0 is a 16-bit, signed integer value that may represent the scale’s gross, net, tare, target, rate or displayed
weight. Three bits, sef by the PLC in the output word, designate what data is sent by the terminal in this word.

Bit 0 and Bit 1 are used only in in material fransfer mode.
Bit 2 indicates that folerance is OK in both material transfer mode and over/under mode.

When equal fo 1, Bit 3 and Bit 4 indicate that target is under negative tolerance or over positive tolerance,
respectively.

Bits 5, 6 and 7 provide Comparatfors 1, 2 and 3 stafuses. If the comparator is active, the respective bit is sef fo 1.

Bit 8 is set fo a “1” when the ENTER key is pressed on the keypad of the ferminal. The bit remains on for 30 seconds
then resefs fo 0.

Bit 9, bit 10, and Bit 11 mirror the state of the first three discrete inputs on the internal 1/0 board slot 5 (0.5.1, 0.5.2
and 0.5.3). If the input is “ON” then the bit is set fo a “1”.

Bit 12 is set fo a “1” when the scale is in motion (unstable).
Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).
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10

11

12

Bit 14 is set to a “1” when the terminal is in the process of updating its data for the PLC scanner. The PLC should
ignore ALL of the data in this case and simply re-scan it.

Bit 15 is set to a “1“ when the scale is operating properly (NOT over capacity, under capacity, in power-up, in
expanded mode, or in setup mode) or in x10 mode. Note that when in x10 mode, the dafa senf remains in the
standard resolution, and will not match the ferminal’s display. The PLC program should confinuously monitor this bit
and the PLC processor rack fault bit (see A-B RIO PLC documentation) fo defermine the validity of the discrete and/or
explicit data transfer. While in the setup mode word O data may be present; do nof use the data under this condition
as the communication connection may stop at any time.

When number is negative, word O Bit 15 is high and is the least significant bit. Otherwise, when the number is
positive, Bit 15 is the most significant bit.

Table 8-7: Discrete Write Integer or Division —PLC >> IND780, per Message Slot

Octal Address WORD 0 OUT' WORD 1 OUT Bit number
0 X Select 12 0
1 X Select 22 1
2 X Select 32 2
3 X Load Tare® 3
4 X Clear* 4
5 X Tare® 5
6 X Print6 6
7 X Zero’ 7
10 X Abort/Start Target® 8
11 X Display mode® 9
12 X Display mode® 10
13 X Display mode® 11
14 X Output 110 12
15 X Output 210 13
16 X Output 310 14
17 X Load Targef'! 15

Noftes for Table 8-7

1

o N o o~

WORD 0 is a 16-bit, signed integer value that may represent the scale’s tare or farget value to be downloaded. Bit 3
or bit 15 is then triggered fo instruct the ferminal fo load the value into either the tare or target register.

A binary value in bit 0, bit 1, and bit 2 select the datfa that will be sent by the terminal in Discrete Read WORD 0. 0 =
gross weight, 1 = net weight, 2 = displayed weight, 3 = fare weight, 4 = target, 5 = rafe, 6 and 7 = reserved. Any
value greater than 7 will cause gross weight to be sent.

A fransition from “0” to “1” loads the value from WORD O into the tare register of the IND780; the IND780 will use the
loaded value as the tare.

A transition from “0” fo “1” initiates a CLEAR command.

A transition from “0” to “1” initiates a TARE command.

A transition from “0” to “1” initiates a PRINT command.

A transition from “0” to “1” initiates a ZERO command.

If bit 8 is set to “0”, all of the scale’s farget logic is aborfed. Sefting bit 8 to “1” again restarts the ferminal’s farget
logic.

Bits 9-11 control Display Mode. A command is writfen to pdO119. Note that pd0119=0 for normal display mode, 1
= display message 1 (aw0101), 2 = display message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display
message 4 (aw0104), 5 = display message 5 (aw0105), 6 = Start ID1 sequence, 7 = display message that is
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writfen info pdO118. Note: Until these bits are used pd0119 will be set af 0. Change of stafe of any of these bits
resets PLC input word, Bit 8, Enter Key.

10 Bit 12, bit 13, and bit 14 can be used fo confrol the stafe of the first three discrete outputs on the terminal’s infernal
I/O board in slot 5. These are addressed as 0.5.1, 0.5.2, and 0.5.3. Setting the bit to a “1” state causes the output to
be turned ON. This action will occur regardless of the discrefe output assignment within the IND780.

11 When bit 15 is changed from “0” to “1” the value in WORD O is loaded into the target register in the ferminal and
loaded into the farget logic.

8.3.7. Floating Point

8.3.7.1. Operational Overview

The IND780 uses integer commands from the PLC to select the floating point weight input data. The
IND780 recognizes a command when it sees a new value in the Message Slot command word. If
the command has an associated floating point value (for example: loading a target value), it must
be loaded into the floating point value words before the command is issued. Once the IND780
recognizes a command, it acknowledges the command by setting a new value in the command
acknowledge bits of the scale’s command response word. The IND780 also tells the PLC what
floating point value is being sent (via the floating point input indicator bits of the command
response word). The PLC should wait unfil it receives the command acknowledgment from the
IND780 before sending another command.

The IND780 can report two types of values to the PLC: real-time and static. When the PLC requests
a real-time value, the IND780 acknowledges the command from the PLC once but sends and
updates the value at every interface update cycle. If the PLC requests a static value, the IND780
acknowledges the command from the PLC once and updates the value once. The IND780 will
confinue to send this value until it receives a new command from the PLC. Gross weight and net
weight are examples of real-time dafa. Tare weight, target, feed, and folerance values are examples
of stafic dafa.

The IND780 can send a rofation of up fo nine different real-time values. The PLC sends commands
to the IND780 to add a value to the rotation. Once the rotation is established, the PLC must instruct
the IND780 to begin its rotation automatically, or the PLC may control the pace of rotation by
instructing the IND780 to advance to the next value. If the IND780 is asked to automatically
alfernate its output data, it will switch to the next value in its rofation at the next interface update
cycle. (The interface update cycle has an update rate of up fo 17 Hz or 60 milliseconds.)

The PLC may control the rotation by sending alfernate report next field commands (1 and 2). When
the PLC changes fo the next command, the IND780 switches to the next value in the rotation order.
The IND780 stores the rotation in its shared data so the rotation does not have to be re-initialized
after each power cycle. When the PLC does nof set up an input rotation, the default input rotation
consists of gross weight only. See the floating-point command examples in Table 8-12 through
Table 8-15 for additional information. The method of handling string and floafing point data varies
between Allen-Bradley PLC generations. The IND780 provides floating point data in the order
entered in Dafa Format setup.

Table 8-8 through Table 8-11 provide detailed information on the floating-point dafa format. Read
data refers to the PLC’s inpuf dafa and write data refers fo the PLC’s output data.
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Table 8-8: Discrete Read Floating Point — IND780 >> PLC Input, per Message Slot

WORD 0
Octal Command WORD 1'FP WORD 2' FP Bit
Address Response value value WORD 3 Status number

0 X X Feed? 0

1 X X Fast Feed? 1

2 X X Tolerance OK?® 2

; x | et |

RESERVED Over Positive

4 X X Tolerance* 4

X X Selected scale® 5

X X Custom Bité 6

X X Custom Bité 7

10 FP Inpuf Ind 17 X X ENTER key® 8
11 FP Input Ind 27 X X Input 1° 9
12 FP Input Ind 3’ X X Input 2° 10
13 FP Input Ind 47 X X Input 3° 11
14 FP Input Ind 57 X X Motion'® 12
15 Dafa integrity 1! X X Net mode'? 13
16 Cmnd Ack 113 X X Data integrity 2™ 14
17 Cmnd Ack 2'3 X X Data OK™ 15

Notes for Table 8-8

1

oo OB~ WWN

10
11

12

The bits in WORD 1 and WORD 2 are a single-precision floating point value that may represent the scale’s gross,
tare, net, farget, fine gross, fine tare, fine net, or filter sefting data. The PLC command in the respective scale’s output
word determines what data will be sent.

Bit 0 and Bit 1 are used only in material fransfer mode.

Bit 2 indicates that tolerance is OK in both material fransfer and over/ under modes.

Bit 3 and Bit 4 are active in both material transfer and over/under modes.

Bit 5 will be set to a “1” when the associafed scale is selected on the IND780 console panel.

Bit 6 and Bit 7 are user defined, and corresponds to user’s Task Expert Application usage. Bit 6 is associated to
Shared Data Variable ASxx0T, instance by scale. Bit 7 is associated with Shared Data Variable ASxx02, instance by
scale.

The Floating Point Input Indication bits (WORD O, Bits 8-12) are used fo defermine what type of data is being sent in
the floating point value (WORD 1 and WORD 2). These bits correspond fo a decimal value of 0-31 that represents a
particular type of data. See the Floating Point Input Indication Table to defermine what type of data.

Bit 8 is set fo a “1” when the ENTER key is pressed on the terminal’s keypad. The bit clears to “0” when the PLC
sends floating point command 75 to the IND780 ferminal or after 30 seconds of no ENTER key activity.

Bit 9, Bit 10, and Bit 11 mirror the state of the first three discrete inputs of the internal I/0 board in slot 5 (0.5.1,
0.5.2 and 0.5.3). If the input is “ON” then the bit is setto a “1”.

Bit 12 is set fo a “1” when the scale is in motion (unstable).

The Data Infegrity bit in WORD O - bit 13 is used in conjunction with the bit in WORD 3 - bit 14 tfo insure that the
floating point data is valid. For the datfa to be valid both bits must have the same polarity. These bits will change to
the opposite sfate every interface update cycle. If they do not have the same value the dafa is invalid and the PLC
should ignore ALL of the data in this case and re-scan it.

Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).
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13 Bit 14 and Bit 15 (Command Acknowledge bits) are used by the terminal to inform the PLC that it has received a
new, valid command. The ferminal rotates sequentially among values 1, 2, 3, 1, 2, 3, 1, 2, ... to acknowledge it

has processed a new command.

14 Bit 15 is sef fo a “1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, or in
setup mode) or in x10 mode. Note that when in x10 mode, the dafa sent is in the higher resolution. The PLC program
should continuously monitor this bit and the PLC processor rack fault bit (see A-B RIO PLC documentation) fo
defermine the validity of the discrete and/or explicit data fransfer. While in the setup mode the input floating data will

be set fo O; additionally the communication connection may stop af any time.

Table 8-9: Floating Point Input Indication

Dec Data

Gross Weight*

Net Weight*

Tare Weight*

Fine Gross Weight*

Fine Net Weight*

Fine Tare Weight*

Rate

ALxx01 — SDV, instance by scale **
ALxx02 — SDV, instance by scale **
AJxx01 — SDV, instance by scale **
AJxx02 — SDV, instance by scale **
Low-pass filfer frequency

Notch filter frequency

Target value, instance by scale

Target positive tolerance value, instance by scale

Target Fine Feed value, instance by scale

Target negative tolerance value, instance by scale

Target spill value, instance by scale

SldlalalrlaIs|Z|lale|w|N|lo|o|s|w|v| =0

Primary units, low increment size
19-28 | Not used
29 Last IND780 error code
30 No data response — command successful

31 No datfa response — command failed

*  These are real-time fields that the PLC may request either through an input rotation or a report command. All other fields may only

be requested through a report command.

**  SDV means Shared Data Variable.

Table 8-10: Discrete Write Floating Point — PLC >> IND780, per Message Slot

1 1
Octal WORD 0° WORD 1 Word 2' FP load Word 3' FP load Bit Number
Address value value
0 X X 0
1 X X 1
Reserved Command Word?
2 X X 2
3 X X 3
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A::::'ss WORD 0° WORD 1 W°’dvf|'|:: load W°’dvi'|:: load | gt Number
4 X X 4
5 X X 5
6 X X 6
7 X X 7
10 X X 8
11 X X 9
12 X X 10
13 X X 1
15 X X 12
16 X X 13
17 X X 14

Notes for Table 8-10

WORD 0 is a reserved 16 bit word, only present in message slot 1.

1 The Bits in WORD 2 and WORD 3 are a single-precision floating point value. This value is used with the command
in WORD 0 to instruct the ferminal to download the floating point value info the field specified in the command.

The command Word 1 is used to instruct the IND780 what datfa to send in the discrete read data, fo load the floating

point datfa in the write command, and to control the IND780 discrete outputs or display. See Table 8-11, the PLC

Output Command Table, for a list of the available commands and their respective decimal or hex value.

Not all commands will require a value in the floating point load value words.
Table 8-11: PLC Output Command Table (Floating Point Only)

Dec | Hex Command SDName Dec |Hex Command SDName
0o | oo Egggfe’;’gl;?m“"” fleld @ next inferface 76 | 4c [Start ID2 sequence 7 PDO119
1 01 |Report next rotation field ' 78 | 4e |Disable LCD display ’

2 02 |Report next rotation field -2 79 | 4f |Enable LCD display ’

3 03 |Reset rotation 80 | 50 |Set normal display mode 7° PDO119
10 Oa [Report gross weight '3 81 | 51 |Display message 1 7° PDO119
11 Ob  [Report net weight 2 82 | 52 |Display message 2 7° PDO119
12 Oc |Report tare weight '3 83 | 53 |Display message 3 7° PDO119
13 0d [Report fine gross weight '3 84 | 54 |Display message 4 7° PDO119
14 Oe |Report fine net weight '3 85 | 55 |Display Message 5 "° PDO119
15 Of |Report fine tare weight '3 86 | 56 |StartID1 sequence 7° PDO119
16 10 |Report Rate '3 87 57 |Display SDV PD0O118 7° PDO119
17 11 |Report SDV ALxx01 © 88 | 58 |Disable weight display ’

18 12 |Report SDV ALxx02 © 89 | 59 |Enable weight display ’

19 13 |Report low-pass filter frequency® 90 | ba |Set discrefe output 0.5.1 “ON” 7 DI0505
20 14 |Report notch filter frequency 3 91 5b |Set discrete output 0.5.2 “ON” 7 DI0O506
21 15 |Report Target value 3'° SPxx05° 92 | 5¢ |Set discrefe output 0.5.3 “ON” 7 DI0507
22 16 |Report Positive Tolerance 3'° SPxx11¢ 93 | 5d |Set discrefe output 0.5.4 “ON” 7 DIO508
23 17  [Report Fine Feed *1° SPxx10 100 | 64 |Set discrete output 0.5.1 “OFF" 7 DI0505
24 18  [Report (-) Tolerance value 3'° SPxx12 101 | 65 |Set discrete output 0.5.2 “OFF" 7 DIO506
25 19 [Report spill value 31° SPxx09 102 | 66 |Set discrete output 0.5.3 “OFF” 7 DI0507
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Dec | Hex Command SDName Dec [Hex Command SDName
27 1b  |Report AJxx0Q1 35-6 AJxx018 103 | 67 |Set discrete output 0.5.4 “OFF” 7 DI0508
28 1c  |Report AJxx02 356 AJxx02° 104 | 68 |Master confrol relay OFF7- 12
29 1d  |Report last error ® 105 | 69 [Master control relay ON”- 12
30 1e |Report primary increment size * 110 | 6e |Set farget value 41013 SPxx05
40 28 |Add gross weight to rofation 7 111 | 6f |[Settarget fine feed value *'°
41 29 |Add net weight to rotation ’ 112 | 70 |Set - tolerance value +'°
42 2a  [Add fare weight to rofation ’ 113 | 71 |Set farget value and apply* '° 14
43 2b  [Add fine gross weight fo rotation ’ 114 | 72 |Start target logic 7101
44 2c¢  |Add fine net weight to rotation ’ 115 | 73 |Abort target logic 7119
45 2d  |Add fine tare weight fo rotation ’ 116 | 74 |Target use gross weight 7-1° SPxx04
46 2e |Add rate fo rotation ’ 117 | 75 |Target use net weight ”1° SPxx04
47 2f |Add ALxxO1 to rotation 567 ALxx01¢ 118 | 76 |Target use rate 71° SPxx04
48 30 |Add ALxx02 to rofation 567 ALxx02° 119 | 77 |Target, absolute weight 1 speed 71° SPxx08
60 3¢ |Load numeric fare value * 120 | 78 |Target, absolute weight 2 speed 71° SPxx08
61 3d  [Pushbutton tare command ’ 121 | 79 |Enable target latching 71° SPxx06
62 3e |Clear command ’ 122 | 7a |Disable target lafching 71 SPxx06
63 3f  [Printf command ’ 123 | 7b |Reset target latch 7 SPxx07
64 40 |Zero command ’ 124 | 7c |Set farget spill value* ©
65 41 |Select scale 17 131 | 83 |(Setf + tolerance value *'° SPxx11
66 42 |Select scale 27 160 | a0 [Apply scale setup ’ QC0149
67 43 |Select next scale ’ 161 | al |Write Calibration to EEProm 7
68 44 |Custom print 17 CPxx017 162 | a2 |Disable Tare on IND780 console 7!

69 45  |Custom print 27 CPxx02’ 163 | a3 |Enable Tare on IND780 console ’

70 | 46 |Custom print 37 CPxx037 164 | g4 |Disable push butfon Tare on IND780
console "

71 | 47 |Custom print 47 CPxx047 165 | ag |Enable push bution Tare on IND780
console

72 | 48 |custom print 57 CPXX05 166 | a |DiSable numeric Tare on IND780
console "

73 49 |Set low-pass filter corner frequency 167 | a7 Enable n7u meric Tare on IND780
console

74 4q  [Set notch filfer frequency 168 | a8 |[Select scale 37

75 4b  [Reset ENTER key ’ 169 a9 Select scale 4”7

Nofes for Table 8-11

1.

© © N o

A command that requests real-time fields from the ferminal. The terminal updates this input data to the PLC at the

cycle update rate of the PLC inferface.

A command used by the PLC to select the next field from the input rotation. The PLC must alfernafe between these
two commands to fell the terminal when fo switch to the next field of the input rotation.

A command requiring the terminal to report a specific value in the PLC input message. As long as one of these
commands is sent in the Scale Command, the ferminal will respond with the requested data and not data from an
input rotation. The data reported in the PLC input message is the data when the command was issued.

A command that requires a floating point value output from the PLC to the terminal. The ferminal reflects back this

value in the floating point data of the input message to the PLC.

A command used between the PLC and a Task Expert application. This data has a four-byfe length and is defined by
the application.

Instance is by scale.
PLC input Message Slot floafing point value will be O as long as command is present.
IND780 discrete output will be furned on or off regardless of assignment within the IND780.

A command is written fo pd0119. Note that pd0119==0 for normal display, 1 = display message 1 (aw0101), 2
= display message 2 (aw0102), 3 = display message 3 (aw0103), 4 = display message 4 (aw0104), 5 =
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display message 5 (aw0105), 6 = Start ID1 sequence, 7 = display message that is written into pd0118, 8 = Start

ID2 sequence. Nofe: Until these commands are used pd0119 will be set at O.

10. Target, Fine Feed, Tolerances, Restart, Abort and other Target variables are relatfive to each scale. Nofe: Restart of an
active Target will cause the associated oufputs to cycle off then back on.

11. Does not disable the PLC fare functions.

12. Sefting the master control relay OFF turns off all outputs and stops farget logic. The target logic must be re-starfed
after the master control relay is furned ON.

13. Target logic must be restarted to apply the new targef value.

14. New target value is applied when command is sent.

15. Target confrol can be paused and resumed using the Abort and Start commands. Note that any changes made fo the
target values since the original START command was given will be loaded before farget control is resumed.

Floating Point Dafa Format and Compatibility

In Floating Point Data Format, the PLC and IND780 terminal exchange weight, farget, and tare data
in single-precision floating-point format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 758-1985, specifies the format for single-precision floating point numbers. It is
a 32-bit number that has a 1-bit sign, an 8-bit signed exponent, and a 23-bit mantissa. The 8-bit
signed exponent provides scaling of weight data. The 23-bit mantissa allows representation of 8

million unique counts.

Although the single-precision floating point number provides greafer numerical precision and
flexibility than integer weight representations, it has limitations. The weight representation may not
be exact, parficularly for the extended-resolution weight fields for high-precision bases.

There are two data infegrity bits that the IND780 uses to mainfain data infegrity when
communicating with the PLC. One bit is in the beginning word of the data; the second is in the
ending byte of the dafa for a scale slot. The PLC program must verify that both data infegrity bits
have the same polarity for the data in the scale slot to be valid. There is a possibility that the PLC
program will see several consecufive invalid reads when the terminal is freely sending weigh
updates to the PLC, if the PLC program detects this condition, it should send a new command to

the terminal.

The IND780 provides floating poinf data in the word order set up by the user.

Floafing Point Command Examples

Table 8-12 through Table 8-15 provide floating point command examples.

Table 8-12: Data Requirement: Only Net Weight Sent (continuously) for Scale 1

Step # Scale Command Scale Floating Point | Command Response Floating
P (From PLC) Value From Terminal Point Value
1
11 (dec) loaded
(PLC sends command to . ]
IND780 terminal to report net mtovc\;grn;moond 20 (RS
weight)
2 L
. Command ack. =1 Net weight in
('ND780C(T)emEﬂ'd§ees new FP.ind. = 1 (nef) | floating point

interface update cycle.

As long as the PLC leaves the 11 (dec) in the command word, the IND780 terminal will update the nef value every

METTLER TOLEDO IND780 Terminal PLC Interface Manual

8-21




8-22

Table 8-13:

Data Requirement: Load Target Value = 21.75 for Scale 1

Step #

Scale command
(from PLC)

Scale Floating Point
Value

Command response
from terminal

Floating
Point Value

1

(PLC loads floating point
value first)

floating point value =
21.75

2

(PLC sends command to set
target 1 cutoff value)

110 (dec) loaded
info command
word O

floating point value =
21.75

3

(IND780 terminal sees new
command , loads the value
into the target and ends a
return message to indicafe
the new target value)

Command ack. = 1
F.P.ind=13

Floating
point value =
21.75

4

(PLC instructs IND780
terminal fo start “using” new
target value)

114 (dec) loaded
info command
word O

5

(IND780 terminal sees new
command)

Command ack. = 2
F.P.ind = 30

0.0

The PLC should always wait fo receive a command acknowledgment before sending the next command to the IND780
terminal. Affer the PLC finishes loading its target value, it can resume monitoring the weight information required by
sending a command to report some type of weight or sef up a rofation of reported data.

Table 8-14: Data Requirement: Rotation of Gross Weight and Rate Updated on Interface Update Cycle

Step # Scale Command Scale Floating Point | Command Response Floating
P (from PLC) Value from Terminal Point Value
1 :
. 3 (dec) loaded info
(PLC cleo_rs out_ any previous TS
rotation with reset)
2 Command ack.= 1
(IND780 terminal sees new . N 0.0
F.P.ind = 30
command)
3 .
(PLC adds gross weight fo |+, (dec) loaded info (null value)
) command word O
rotation)
4 Command ack. = 2
(IND780 terminal sees new . . 0.0
F.P.ind =30
command)
5 46 (dec) loaded info
(PLC adds rate to the rotation) | command word O
6 Command ack. = 3
(IND780 terminal sees new . L 0.0
F.P.ind = 30
command)

At this point, the rotation has been set up. Now the PLC needs to command the IND780 terminal fo begin the rofation.
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Scale Command

S (from PLC)

Scale Floating Point
Value

Command Response
from Terminal

Floating
Point Value

7
(PLC sends the command to
begin the rofation af interface
update cycle)

0 (dec) loaded info
command word O

8

(IND780 terminal sends gross
weight at interface update cycle
~ 60 msec)

Command ack. =0
F.P.ind=0

Floating point
value = gross
wi.

9

(PLC leaves 0 in its command
word and the IND780 terminal
sends the rate value af the next
interface update cycle)

0 (dec) loaded info
command word O

RESERVED for Future
Use

Command ack. =0
F.P.ind=6

Floating point
value = rafe

10
(PLC leaves 0 in its command
word and IND780 ferminal
sends the gross value af next
interface update cycle)

0 (dec) loaded info
command word O

Command ack. =0
F.P.ind=0

Floating point
value = gross
Wi.

11
(PLC leaves 0 in command
word and IND780 ferminal
sends the rate value at the next

0 (dec) loaded into
command word O

interface update cycle)

RESERVED for Future
Use

Command ack. =0
F.P.ind=6

Floating point
value = rafe

dafa is in the floafing point value.

This rofation continues until the PLC sends a different command. At approximately every 60 msec the IND780 terminal
updates its dafa with the next field in its rofation. The PLC must check the floating point indication bits to determine which

Table 8-15: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command

06/2021

Step # Scale command Scale Floating Point Command response Floating
P (from PLC) Value from terminal Point Value
1 :
. 3 (dec) loaded info
(PLC cleo_rs out_ any previous TS
rotation with reset)
2 Command ack.= 1
(IND780 terminal sees new P ind = 3'0_ 0.0
command) T
3 41 (dec) loaded
(PLC adds net weight to info command (null value)
rotation) word O
4 Command ack. = 2
(IND780 terminal sees new EP ind = 3'0_ 0.0
command) T
5 46 (dec) loaded
(PLC adds rate to the info command RESERVEUZ;W il
rotation) word O
6
= 0.0
(IND780 ferminal sees new Corpr;oir;]céo_clgo 3
command) o -
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Step #

Scale command
(from PLC)

Scale Floating Point
Value

Command response
from terminal

Floating
Point Value

At this point, the rotation has been sef up. Now the PLC needs to send commands fo the IND780 terminal fo begin the

rotation and advance to the next value when required.

7
(PLC sends the command to
report the first field in the
rotation.)

1 (dec) loaded into
command word O

8
(IND780 terminal

acknowledges the command
and sends nef weight at every

interface update cycle until
the PLC gives the command

to reportf the next rotation

field.)

Command ack. = 1
F.P.ind=1

Floating
point value
= net
weight

9

(PLC sends the command to
report the next field.) Note: if
the PLC leaves the 1 (dec) in

the command, the IND780
terminal does NOT see this as

another command fo report

the next rotation field.

2 (dec) loaded info
command word O

10
(IND780 terminal
acknowledges the command
and sends rate af every

interface update cycle until
the PLC gives the command

to reportf the next rotation

field.)

RESERVED for Future
Use

Command ack. = 2
F.P.ind=6

Floating
point value
= rate

11
(PLC sends the command to
report the next field in the
rotation.)

1 (dec) loaded into
command word O

12
(IND780 terminal

acknowledges the command
and sends nef weight at every

interface update cycle until
the PLC gives the command

to reportf the next rotation

field.)

Command ack. = 1
FP.ind=1

Floating
point value
= nef wi.

13
(PLC sends the command to
report the next field.)

2 (dec) loaded info
command word O

METTLER TOLEDO IND780 Terminal PLC Interface Manual

64057518 | 11

06/2021




8.3.8.

8.4.

8.5.

64057518 | 11

06/2021

Scale command Scale Floating Point Command response Floating

S (from PLC) Value from terminal Point Value

14
(IND780 terminal
acknowledges the command
and sends rate af every RESERVED for Future Command ack. = 2
interface update cycle until Use F.P.ind=6
the PLC gives the command
to report the next rotation
field.)

Floating
point value
= rate

At approximately every 60 msec the IND780 terminal updates its data with new data, but it does not advance to the next
field in the rotation until the PLC sends it the command to report the next field. The PLC should check the floating point
indication bits to defermine which data is in the floating point value

Controlling the Discrete 1/0 Using a PLC Interface

The IND780 ferminal provides the ability to directly control its discrete outpufs and read its discrete
inputs via the (digital) PLC interface opfions. System integrators should be aware that the IND780
terminal’s discrete I/0 updates are synchronized with the terminal’s interface update rafe and not
with the PLC 1/0 scan rafe. This may cause a noticeable delay in reading inputs or updating outputs
as observed from the PLC fo real world signals. Consult the IND780 Terminal Technical Manual for
discrete 1/0 wiring.

Shared Data Access

The Shared Dafa mode PLC communications is provided using Acyclic messaging to the IND780
terminal.

The IND780 Shared Data document lists the Shared Data Variables available to EtherNet/IP,
ConfroINet, and PROFINET. This document also includes the hex Class Code, Instance and Aftribute
for the shared data. The PLC must use a combination of RDREC (SFB52) and WRREC (SFB53) fo
read a Shared Data Variable and WRREC (SFB53) to write a Shared Data Variable.

Software Setup

When the IND780 terminal detects the presence of a PROFINET Kit option board, the PROFINET
parameters are enabled in a Setup program block at Communication > PLC Inferface > PROFINET.
Figure 8-6 shows the PROFINET setup block, and Figure 8-7 graphs the Communication >

PLC Inferface > Data Format setup block. Default values are indicated by an asterisk.
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| Communication ‘

\—b{ PLC Interface |
L—| PROFINET |

—r| MAC Address H View Only for MAC Address ‘

| DHcPclient | —{  Enabled, Disablea* |
4.| IP Address H 192.168.0.1% ‘

4>| Subnet Mask |—>| 255.255.255.0* |

4»| Gateway Address |—>| 0.0.0.0* |
—-{ Migration DAP |—r| Enabled, Disabled" |

Figure 8-6: PROFINET Setup Block
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PLC Interface

Data Format

—-| Format |—b| Integer*, Division, Floating Point, Template, Application
—b| Byte Order |—>| Word Swap*, Byte Swap |
—n Time Interval —rIM

If Format = Template

- -l Configure —b| IND780 >> PLC*, PLC >> IND780 |
If Format = Template
—-| Output Bytes from PLC H [Calculated by IND780] |
—b| Input Bytes to PLC |—b| [Calculated by IND780] |
! }[ Table Search » PLC Message Slots View
If Format <> Template Message Slot Scale Terminal
" Back
7 Edit PLC Message Slot Edit

|—#[ Message Slot_|—@] [Hofsiot] |
—»[ Scale | —»{1,2,3,4 Sum |
|—u [ Terminal | Local,1,2,.20 |
[ B
o]
| NEE'—IPLC Message Slat New
| Siot_|—»[ [#ofslot] |
|—s[ Scale | —m[ 1,2,3,4, 5um |
Terminal - Local, 1,2,...20 |
47 Erase —|
[CGear}—{ Warning!

Clear All PLC Message Slots.

=
—

Continue?
ESC 2 oK
- JE Table Search 3 PLC Template View
If Format = Template Slot [ SDName | Type [ Length
/ Edit IND780 => PLC of PLC >> IND780 Template Edit
—=! Slot |# of slot]

|—#[ SDname |——»/  Alpha keys |

| Length [Bytes)
Entry field for certain SDNames

—| Data Type Int, String, Float, Arra
t—| Terminal —.| Local, 1, 2, .. 20
— | [Esc) ESC

7 New |—IND780 >> PLC of PLC >> IND7B0 Template New
[ St |—» [Fofslol] |
| —»[SDrame |—»[  Alphakeys |
[Length (Bytes) |
EAT ™ e i

Entry field for certain SDNames |

|—»[ DataType |- Int, Byte String, Finat, Array |

—=| Terminal |—p| Local, 1, 2, ... 20
—s [f] ESC
[ o]

2 Back [C Cloar }—p, Warmine!

Clear All IND780 »> PLC or

PLC == INDT780 Templates
Continue?
IS o]

Figure 8-7: PLC Data Format Setup Block
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8.5.1.
8.5.1.1.

PROFINET Setup Block
PROFINET setup

The PROFINET Setup block lefs you specify IP address of the PROFINET inferface. From Setup, select
Communication > PLC Interface > PROFINET. Set the IP Assign to “Manual” and then sef the IP
Address, Subnet Mask and Gafeway Address (Figure 8-8). Alternatively, DHCP Client can be
enabled if the IP address is fo be assigned automatically by the nefwork server, by sefting the IP
Assign value to “DHCP”. By default, the “IP Assign” value is set fo “DCP” so that the PLC
Programming software can assign the IP Address. Note that in all cases, the Device Name must be
set from the PLC programming software before communications to the PLC will be established.

IP=172.15.55.3

MAC Address

IP Address
Subnet Mask

Gateway Address
Wligration DAP

PROFINET

13/Mar2014 1822

PRMNET 003011022235
fanual EI
172 |18 |[ss |[2=s |
255 ||255 |[254 ||oo0 |
IENEN N

|Disabled ||

N

METTLER TOLEDO IND780 Terminal PLC Interface Manual

Figure 8-8: PROFINET Setup Screen

The Migration DAP opfion allows the IND780 to communicate with older PROFINET PLC Controllers

that do not support PROFINET IO Specification 2.0. or later and only support DAP’s with no

Physical Device (PDEV). If this option is Enabled, then the user must select the modules from the
Migration DAP in the Hardware Configurafion

Figure 8-9: Migration DAP for PLCs that do not support PROFINET 10 2.0 or higher.

-3 PROFINET 10
=] Additional Field Devices
E El{:l Eeneral

=1 IND780 Prafilet
E|_| kigration
C M- RT kiaration
RT Standard
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8.5.1.2. Data Format setup

1. In Setup, select Communication > PLC Interface > Data Format. Figure 8-10 shows the screen
with Templatfe selected as the format, revealing the Time Interval, Configure, and directional
displays. When Application format is selected, only the Format box appears on this screen.

07 Mar2008 11:07
PLC Data Format

IP=192.168.0.1

Byte Order iWnrd Swap E
Time Interval ms

Configure [nD780 == PLC []
PLC == INDFE0 4 bytes
IMDFB0 == PLC 112 bytes

N

Figure 8-10: PLC Data Format Screen

2. Select the Format (Integer, Divisions, Floating Point, Template or Application): [default Integer]
Changing the Format will delete any existing Message Slots.

Integer
Divisions

Floating Point
Template

Application

Reports scale weight as a signed 16 bit infeger (+ 32767).

Reports scale weight in display divisions (+ 32767). The PLC mulfiplies the
reporfed divisions by the increment size fo calculafe the weight in display units.

Displays weight in floating point data format

Allows the end-user to customize PLC communications input and output data by
allowing them to set up input and output templates with shared data variables.
This format is fixed and cannot be changed “on the fly” by the PLC program. The
template editor also calculates the input and output sizes upon exit of the editor. In
order to populate the data fields, consult the Shared Dafa Reference Manual
(document number 64059110) provided on the CD-ROM supplied with your
terminal.

Allows a special application such as TaskExpert or Q.i to interact with the PLC
input and oufput data. The application program is responsible for setfing up all
input and output data from the IND780 and fo control the data length of the input
and output assemblies. For application commands used in TaskExpert, refer to the
TaskExpert Reference Manual (document number 64060431).

3. Select Byte Order: [default Word Swap]

Word Swap

Byte Swap

Takes the IEEE 754 single-precision floating point format and swaps the two words
in the 32-bit double word. This format is compatible with SIMATIC Step 7
processors.

Takes the IEEE 754 single-precision floating point format and swaps the byfes in
the two words of the 32-bit double word. This format is compatible with Siemens
S7 processors.

4. Set the Time Interval in milliseconds. (Only when the Format is Template)

06/2021
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5. Use the Configure drop-down list to select the direction of dafa flow — IND780 >> PLC or PLC
>> IND780. (Only when the Format is Template)

6. The bottom of this screen (Figure 8-10) displays the number of bytes that will be sent by the
IND780 and the number of bytes expected from the PLC.

7. Depending on which format is selected, press the VIEW TABLE softkey @ to sef up the
number of Message Slofs (maximum number is 12; defaulf is 0), or to configure the Template
for communications between the IND780 and the PLC. Figure 8-11 shows the Message Slots
View, which is viewed whenever the Format is not Template.

IP=172.16.54.111 06/Dec/2007 16:25
PLC Message Slois View

Terminal

Local

Figure 8-11: PLC Message Slots View Screen

Figure 8-12 shows the Template View, accessed when Format is sef to Template. Each
message slof will be a Shared Data Variable, entered by the user. These entered message
slots are associated only to the Shared Datfa Variable enfered and not to a scale.

IP=192168.0.1 07 /Mar/2006 11:08
PLC == IND780 Template View

Slot |SDName |Tv_.rpe |Length

Figure 8-12: PLC Template View

Press the EXIT softkey \ to exif the view screen.

Press the EDIT softkey / to edit an existing slof.

Press the NEW softkey D to enter a new slof.

Press the DELETE softkey é? to delefe an existing slof.
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Press the CLEAR softkey C to delete all existing slofs.

Figure 8-13 shows the screen that opens when NEW is selected from the Message Slofs
View screen.

IP=192.168.0.1 07 Marf2006 11:36
PLC Message Slot New
hessage Slot 1

T -
Terminal Ian:aI vl

B %

Figure 8-13: New Message Slot Screen

Scale Enter the scale number to be associated with the new Message Slot.
Terminal Default is Local; remote terminals 1 through 20 may be selected if remote PLC inferface
sharing is used.

Figure 8-14 shows a series of Template New screens, as accessed from the Template View
screen.

P=172.18.54.111 20/Dec/2007 16:24 |P=172.1854.111 20/Dec/2007 16:24
PLC == IND780 Template New PLC == IND780 Template New
Slot 1 Slot 1
SDMame |:| SDMame
Length (Bytes) Length (Bytes) 2
Data Type Data Type Int

P=172.18.54.111 20/Dec/2007 16:19  |P=172.18.54.111 20/Dec/2007 16:22
IND780 >> PLC Template New IND780 >> PLC Template New
Slot 1 Slot 1
SDName SDMName
Length (Bytes) Length (Bytes) 4
Data Type Data Type Float
Terminal m m

N N

Figure 8-14: New Template Screens, PLC to IND780 and IND780 to PLC
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Slot Automatically assigned.

SDName An alphabetfic entry field used to define the Shared Datfa variable associafed with
the sloft.

Length (Bytes)  Automatically displayed once the SDName has been enfered.
and Data Type

Terminal Default is Local; remote terminals 1 through 20 may be selected if remofe PLC
interface sharing is used.
For a complete listing of Shared Data Fields, refer to the IND780 Shared Data Reference. Refer to
Table 8-6 (Discrete Read) and Table 8-7 (Discrete Write) in this chapter for additional information
on mapping of discrete read data to the PLC.

8.6. PROFINET GSDML File

There are twenty three standard configurations of the PROFINET GSDML file for the IND780
terminal’s different combinations of data formats for Integer, Division and Floating Point. The length
of the messages is different for each of these data formats. The fype file selected for these
configurations should match the message lengths shown on the PLC Data Format Screen.

E Note: The Utilities folder of the documentation CD (part number 6405724 1) confains complete
versions of the examples. These screen images are provided for illustrative purposes only.

2% HW Config - [SIMATIC 300 Station(1) (Configuration) -- S7_ProfiNET_Example] = (===
@ Station Edit Insert PLC View Options Window Help

Ds8 & o ula [ 2| %6 [ w2

— PROFIBUS(1): DP master system (1) i o mg:;
1 P | 16l
2 § CPU315-2 PN/DP(1) || Pofie: [Standerd -]
g 'Zi’ﬁf’ | Ethemet: PROFINET-I0-System (100) T T i
xoPt ot 7 E - Addilional Field Devices
Xep2 Poi 2 1) IND780; 21 General

13 IND780 Profitlet
B0 Migration
E-@ AT Standard
£ Input/Output madules
2 Input/Dutput D04 bytes
Input/Dutput DDB bytes
Input/Dulput D12 bytes
Input/Dulput D16 bytes
Input/Dutput DTB/014 bytes
Input/Dulput 020 bytes
[ mputDutpu: 024 bytes
[ nputOupu: 024/020 bytes
“[f Input/Output 026 bytes
“[f Input/Output 032 bytes
Inut/Dutput 032/026 bytes
Input/Dutput D36 bytes
- Input/Dutput D40 bytes
v Input/Dulput DAD/O3Z bytes
Input/Dulput D44 bytes
. Input/Dulput D48 bytes
B () worenenr Input/Dulput DAB/038 bytes
Siot Module Ordor number | | adéress | O addess | Disgnostic address Comment Input/Dutput 056/044 bytes
7 D moerer | ABerRT g7 ~[§ Input/Dutpu: D54/050 bytes
e ‘E— [ Input/Ouaput 072/056 bytes
) [ Input/Ouaput DR0/DB2 bytes
- Inpur/Oupu: 058/058 bytes
Input/Dutput D35/074 bytes
{22 Dther modules 2
Metler Taleda E
Input/Dutput 096/074 bytes 2
G5 DMLVZ 3 MellerT oledo-ND 780-20140115.srl

Press Fl to get Help. Chg

Figure 8-15: Hardware Network Setup

Figure 8-15 shows an IND780 placed on the PROFINET 1/0 Network as node 1, with the
Input/Output module selected as 096/074 bytes, which would be used in Floating Point Mode with
12 Message Slots assigned

The PROFINET GSDML file for the IND780 is available free of charge. It is included on the
documentation CD (part number 6405724 1) and on the Compact Flash drive in the unit itself (see
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directory “/PLC Config Files/PROFINET”), which is available via FTP over the IND780’s TCP/IP
network connection.

Assigning the IP Address and Device Name

By default, assigning the IND780’s IP address and Device Name takes place via the DCP
(Discovery and basic Configuration Protocol). This function is accessed via the Engineering
Software as shown below.

& SIMATIC Manager - [S7_ProfiNET_FP_Example — C:\Users\...\Decuments\ProfiNET\PLC\Sample Programs\S7_Profi]

B9 File Edit Insert PLC [JView Options Window Help
» - | & BmEM 2

(L= Access Rights
-9 57_ProfiNET_FP_ —
EHE SIMATIC 3004
=-[ crusis2 Curl+K
B0 57 Prc
@ 5
& Ble

Download
Configure...

Compile and Download Objects...
Upload te PG

Upload Station to PG...

Copy RAM to ROM...

Download User Program to Memory Card

Save to Memory Card...

Retrieve from Memory Card...
Manage M7 System...
Display Accessible Nodes

Change Module Identification...

CPU Messages.

Display Force Values

Menitor/Modify Variables
Diagnostic/Setting »

PROFIBUS 3

Edit Ethernet Node...

Assign PG/PC

Cancel PG/PC Assignment
Update Firmware

Update the Operating System...

Save Service Data...

Figure 8-16: Configuration via DCP

Using the Browse function as shown below inifiafes the discovery of MAC addresses on the

network. Select the MAC address you wish to work with by clicking on it, then clicking the “OK’

button fo continue.

- PROFIBUS
- DeviceMst

“Data Format [

IP=172.18.54.50 23/May/2014 15: IP=17218.54.90 MAC Address
- Connections PROFINET

> N (j

51 Netwark MAC Address PRMNET 00301106025

- PLC Intetface IP Assign DCr 4
- Analog Output IP Address 192 188 .0 .52
B RIO
- Controlhet

. EtherMet/IP - Modbus/TCP

IDisabIed :l

Migration DAP

N

Figure 8-17: Where to find the IND780’s PROFINET MAC address
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Edit Ethernet Node

r~ Ethernet nod

Modes accessible online

MAC address:

l Browse. !l

i~ Set IP configuration

& selRs

Browse Network - 2 Nodes

IF addr
Start |

Subnet Stap |
 Obtai v Fastsearch
 Identifie

& Clig

Clignit ]

Aigsig]
JR— < T | >

- Assign de Flash | MAL address: 00-30-11-08-24-38
Device |

~ Resat tof

Cancel Help

Feset |

Close: |

Help |

Figure 8-18: Select the IND780°s MAC address

-
Edit Ethernet Node

S

i~ Ethemet node

MAC address: 00-30-11-0A-A4-38 Browse... |

Nodes accessible onling

r~ Set [P configuration

% Use P parameters

IF address 1721856225

Subret mask: 256.265.264.0

Gateway
" Do not use router

& Use router

Address: 17218541

" Dbtain IP address from a DHCP server
r |dentified by

& Client ID € MAL address © Device name

Cliert 1D: I

i Asgaign IP Configuration

— &szign device nam

Device name:

Aszign Name

i~ Reset ta Factory setting:

Resst

Cloze |

Help |

]

Figure 8-19: Assign the IND780’s IP address via DCP
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After the message is received that the parameters have been successfully transferred, you may
close the form. If the Data Format in the IND780 has been properly configured and the Network
properly configured in the Siemens “HW Config.” window , the module should start communicating
with the PLC.

Edit Ethernet Node i

Ethemet node

Modes accessible online

MAC address: 00-30-11-04-44-38 Browse. ..

Set IP configuration

* Usze IP parameters

Gateway

IP s 1721885225 " Da not use router
Subnet mask: 255.255.254.0 ' Use router

Address: |17218.54.1

(" Dbtain IP address from a DHCP server
|dentified by
{+ i i

Client ID: [

Azzign IP Configuration |

Azzign device name

Fezet to factony settings

Reset

L

Figure 8-20: Assign the IND780’s Device Name via DCP

Troubleshooting

If the IND780 does not communicate with the PLC, do the following:

Confirm that both the IP Address Configuration, and the Device name Configuration have been
assigned in the PLC (note that the Device Name must always be assigned using DCP). Cycle
power on the IND780 to ensure that any updated settings take effect.

Check wiring and network connections.

Confirm that the IND780 settings for data type and IP Address assignment match those in the
PLC and that each IND780 has a unique address.

Replace the PROFINET interface kit if the problem persists.

If the communication kit was changed from another type, like Ethernet/IP, ControlNet or Remote
I/0, a master reset of the IND780 may need fo be performed.
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8.8.1. Status LEDs

The PROFINET interface card has four stafus LEDs indicators to indicate communication and fault
status of the card. Figure 8-2 indicates the locatfion of these LEDs, and Figure 8-21 shows the array
of the LEDs on the card. Table 8-16 explains the meaning of the indicafors.

ink activi ommunication status
Link activi | C ication stat

] O | b Module status

Not used

| >

Figure 8-21: PROFINET Status Indicator LEDs

Table 8-16: PROFINET LEDs Status Indications

LED # State Status
Off No link (or no power)
1 - Link Activity | Green Connected to an Ethernet network

Green, flashing Receiving/Transmitting data

Off Off Line — No connection with IO Controller
On line, RUN

2. Green - Connection with 10 Controller established
Communication - 10 Controller is in RUN State
Stalus On line, STOP
Green, 1 flash - Connection with 10 Controller established
- 10 Controller is in STOP State

Off No power or not initialized

Green Initialized, no error

Green, 1 flash Diagnostic data available

Green, 2 flashes Blink. Used by an engineering tool fo identify the module.
Configuration Error

3 - Module Status Red. 1 flash - Too many modules/submodules
' - 1/0 size derived from 10 Controller configuration is too large

- Configuration mismatch (no module, wrong module)

Red, 3 flashes No Station Name or no IP address assigned

Red, 4 flashes Internal error

Off No power or not inifialized

4 — Nof Used - -
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8.9.  PROFINET Option Kit

No spare parts are associated with the PROFINET option kit. The kit part number is 30130721.
Table 8-17 shows what the kit includes.

Table 8-17: PROFINET Option Kit

Description Qty.
Installation Insfructions 1
PCB package 1
Clamp-on ferrite 1
M3 x 8 screws 3

8.10. Siemens $7-300 Programming Examples

The following Figures show sample screen images of ladder logic programming examples for
SIMATIC Step 7 software (version V5.5 + SP3).

E Note: The Utilities folder on the documentation CD (part number 6405724 1) confains complete
versions of the examples. These screen images are provided for illustrative purposes only.

The following SIMATIC Step 7 screens for Infeger, Division and Floating Point data formats only
show an example of a partficular Input and Output size configuration. The Connection Parameters
/0 sizes must be appropriately configured with reference fo the number of slots assigned in the
IND780 PLC Data Format Message Slofs settings. Table 8-18 and Table 8-19 show the
relationship between the IND780 message slots and the SIMATIC Step 7 I/O sizing for Integer,
Division and Floating Poinf data formats.

Table 8-18: Message Slot and PLC 1/0 Sizes (Integer/ Division)

IND780 Integer/ Division Data
Message Bytes (8 Bit)
Slots IND780 >> PLC Input | PLC Output >> IND780
1 4 4
2 8 8
3 12 12
4 16 16
5 20 20
6 24 24
7 28 28
8 32 32
9 36 36
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10 40 40
11 44 44
12 48 48

Table 8-19: Message Slot and PLC 1/0 Sizes (Floating Point)

1 8 8
2 16 14
3 24 20
4 32 26
5 40 32
6 48 38
7 56 44
8 64 50
9 72 56
10 80 62
11 88 68
12 96 74
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8.10.1. Floating Point Mode Program Example

©F UDTL -- "IND_Float_Data" -- S7_ProfiNET_Example\SIMATIC 300 Station(1)\CPU315-2 PN/DP(L)\...\UDT1 = =]=]
Ihddress Hame Type Initial walue |Comment
I a.a STRUCT
I +0.0| |CMD_Response "Command Respons: Cormand Response word from Terminal
I +2 0| |Data REAT 0_.000000e+000 |Floating Point Data from Terminal
I +6 0| [Scale Status "IND FP Status™ Scale Status from Terminal
I =8.0 END STRUCT
3 UDT2 -- "Command_Response” -~ 57_ProfiNET_Example\SIMATIC 300 Station(1)\CPU315-2 PN/DP(L)\..\UDT2 [= = ]=]
Address (Name Type Initial value |Comment
0.0 STRUCT
+0.0| [Reservedl BOOL FALSE Reserved
+0.1| |Reservedl BOOL FALSE Reserved
+0.2| |ReservedZ BOOL FALSE Reserved
+0.3| |Reserved3 BOOL FALSE Reserved
+0.4| |Reservedd BOOL FALSE Reserved
+0.5| |Reserveds BOOL FALSE Reserved
+0.6| |Reservedé BOOL FALSE Reserved
+0.7| |Reserved? BOOL FALSE Reserved
+1_0| |FP_Input_Indl BOOL FALSE Floating Point Indicator Bit 1
+1_1| |FP_Input_IndZ BOOL FALSE Floating Point Indicator Bit 2
+1_2| |FP_Input_Ind3 BOOL FALSE Floating Point Indeicator Bit 3
+1_3| |FP_Input_Ind4 BOOL FALSE Floating Point Indicator Bit 4
+1_4| |FP_Input_Ind5 BOOL FALSE Floating Point Indicator Bit §
+1_5| [Data_Integricy 1 BOOL FALSE Floating Point Data integrity bit #1
+1_86| [Cmnd_2ck 1 BOOL FALSE Command Acknowledgement bit 1
+1_7| [Cond_2ck 2 BOOL FALSE Command Acknowledgement bit 2
=z.0 END_STRUCT
£} UDT3 - "IND_FP_Status” -- 57_ProfiNET_Example\SIMATIC 300 Station(L]\CPU315-2 PN/DP(LI\...\UDT3 == ECR ===
Address |Name Type Initial value |Comment -
l . STRUCT
+0._0| [Feed BOOL. FALSE Feed Running
+0_1| |Fast_Feed BOOL. FALSE Fast Feed Running
+0_2| [Tolerance OK BOOL. FALSE Feed within Tolerance
+0_3| |Under_Neg_ Tol BOOL. FALSE Feed under Negative Tolerance
+0_4| |Over_Pos_Tol BOOL. FALSE Feed over Positive Tolerance
+0.5| [Selected_Scale BOOL. FALSE Scale currently selected on display.
+0_6| [Custom Bitl BOOL FALIE Bit 1 reserved for Task Zxpert Epplication Usage
+0_7| [Custom Bitz BOOL FALIE Bit ? reserved for Task Zxpert Epplication Usage
+1_0| |Enter_FKey BOOL. FALSE Enter Key press on terminzl detected._
+1.1| |Input_1 BOOL FALSE Digital I/0 Card Input #1 current state
+1.2| |Input_2 BOOL FALSE Digital I/0 Card Input 2 current state
+1.3| |Input_3 BOOL FALSE Digital I/0 Card Input #3 current state
+1.4| [Motion BOOL FALSE Scale in Motion
+1.5| |Net_Mode BOOL FALSE Scale currently in NET mode
+1.6| |Data_Integrity 2 BOOL FALSE Floating Poinc Data Integrity kit #2
+1.7| |Data_ OK BOOL FALSE Scale ckay for normal operation.
=z.0 END_STRUCT 5

Figure 8-22: UDT Definitions used in the Floating Point sample program
The UDT’s (User Defined Types) used in the sample program are:

UDT1 = IND780 Float Data. Format of the Floating Point data that comes back from the
terminal, including the status registers with their supporting UDT’s.

UDT2 = Command Response. Status register indicating the response of the IND780
Terminal to a command sent to it over the Field Bus.

UDT3 = Indicator Floating Point Status: Indicates the stafe of the measuring device (Scale
or Flowmeter).
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3 DB1 -- "IND_FP_Data_ProfiNET" -- S7_ProfiNET_Example\SIMATIC 300 Station{1)\CPU315-2 PN/DP(1)\..\DB1 \EHEHE|
Address |Hame Type Initial value |Comment
0.0 STRUCT

+0.0| [Msg Slosl "IND Float Data” IND780 Message Slot 1 [see PLC Date Formet in IND780's Setup)
+8.0| |M=g_Slot2 "IND_Float_Data" IND780 Message Slot 2 (see PLC Data Format in IND780's Setup)
+1€.0| Msg_Slot3 "IND Float Data" IND780 Message Slot 3 (see PLC Data Format in IND780's Setup)
+24.0| M=g_Sloté "IND_Float_Data" IND780 Message Slot 4 (see PLC Data Format in IND780's Setup)
+32.0| Msg_Slots "IND Float Data" IND780 Message Slot 5 (see PLC Data Format in IND780's Setup)
+40.0| Msg_Sloté "IND_Float_Data" IND780 Message Slot & (see PLC Data Format in IND780's Setup)
+48.0| Msg_S5lot7 "IND_Float_Data" IND780 Message Slot 7 (see PLC Data Format in IND780's Setup)
+56.0| [Msg Slotd "IND Float Data” IND780 Message Slot 8 [see PLC Date Formet in IND780's Setup)
+64_0| Msg_Slot3 "IND_Float_Data" IND780 Message Slot 9 (see PLC Data Format in IND780's Setup)
+72.0| |[Msg_Slotld "IND Float Data” IND780 Message Slot 10 (see PLC Dave Format in INDT80's Setup)
+80.0| M=g_Slotll "IND_Float_Data" IND780 Message Slot 11 (see FLC Data Format in IND780's Setup)
+88.0| Msg _Slotl2 "IND Float Data" IND780 Message Slot 12 (see PLC Data Format in IND780's Setup)
=96.0 END_STRUCT

Figure 8-23: Data Block 1 (DB1) used in the Floating Point sample program

Data Block 1 (DB1) has defined all twelve (12) possible message slots for the IND780. This is
NOT necessary for proper operation of the program, but does allow data fo be stored in the data
block if the program is designed to collect data from all 12 slots.

EC1 : Simple Floating Point Zxample

[This function demonstrates how to connect to an IND780 over a Profilec
Metwoxlk

[The IND780 should be configured in Floating Point mode, with the Byte Order set
lto Byte Swap. MNote that this program only accesses the first IND780 Message

[siot. Additional logic must be added to copy more message slots into the
IND_FP Data ProfiNET (DB1) Data Block structures.

Em: Initialize FCl on first scan.

"Warm_
Restart” MOVE WOVE WOVE
= ENO = ENO B ENO

LR
995000e+
003 4IN

"Bad Data_ "CMD Aok "QMD Ack
OUT |~Indicatoxr™ OUT —PN™ OUT ~Hist_PBN"

B Wetwork 2 : Read the DrofiMET Command Status and the Scale Status

[eet the Command Status =nd the Scale Status from the Input buffer. We'll use
[chese registers to validate the data coming in on the next rung. Note that we
lhave to swap the bytes for the Scale Status to get things to line up correctly.

NG

BINZSE—IN OUT [-MW40 M40 - SRCBLE

BET_VAL ["Ret_Val"

r#DBEL.DEX
0.0 BOOL
DSTELK |-16

MOVE MOVE
=N EHO =N ENO

EHG

PIB26Z HIN OUT |-MB43 PIB263 {IN OUT |-MB4Z ¥4z —{SRCBLE

RET_VAL |-"Ret_Val"

P#DEL.DBX
6.0 BOOL
DSTBLK |18

Figure 8-24: Networks 1 & 2 of FC1

When the program first starts up, Network 1 initializes it with its starfing values.
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Network 2 reads in the Command Response and the Floating Point Status, does any necessary byte

swapping, and then stores them in their associated message slot positions in DB1. The bits will be
used lafer.

B Hetwork 3 : Update the data read from the ProfiNET IND

only update the data if the Data OF bit is on, and the Data Integrity bits
match (indicating that the data inbetween the bits
the data away.

is valid) . Otherwise, throw

Data_

"IND_FP_ ProfiNET"
Data_ Msg_Slotl.
ProfiNET™ . Scale_
Msg_Slotl. Status
Scale Data_ Data_
Status. Integrity  Integrity
Data_OK 1 2 VOVE
— I} {1 EN  ENO
WI_IND
DN TN
"IND_FE_
Data_ ProfiNET".
ProfiNET". Msg_Slotl.
Msg_Slotl. OUT |-Data
7 Scale_
Response. Status.
Data_ Data_
Integrity  Integrity
1 z
) .

Figure 8-25: Network 3 of FC1

Network 3 utilizes the Data OK and the Data Infegrity status bits read in Network 2 to determine if
the Floating Poinf data is valid. If it is, then copy the dafa to its associafed position in DB1.

E Wetwork 4 : ProfiNET Data OE bit is OFF

It the Data OK bit is off, signal the process by setting the data to a known
lbad value that flags everyone thst something is wrong at the scale. Also, set
the Data_Displayed variable to -1 to flag all other routines that there is a
[problem.
"IND_FE_
Data_
ProfiNET".
Msg_Slotl.
Scale_
Status.
Data_OK VOVE
——14t = EHO
"Bad_Data_ "IND_FE_
Indicator” o IN Data_
ProfiNET".
Msg_Slotl.
OUT |-Data
WOVE
=N ENO —
-1-{1n
"Data_
Displayed_
CUT [—BN"

Figure 8-26: Network 4 of FC1
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Network 4 acts on the Data OK bit if it is off, indicating that the instrument is not in a valid mode to
send data. In that case, set the oufput to -9999.0 to flag the operafor that something is wrong. Set
the Data Displayed indicator fo -1 fo flag that something is wrong with the dafa coming back.

1 Hetwork §: Read the ProfiNet Command Acknowledgement status

Srab the two Commend Acknowledgement bits ocut of the status and stuff them into
2 word (MW10) that we can use in the following rung to determine if a command
nas been acknowledged.

OUT [-FN" Data_
ProfiNET".
Msg_Slotl.
cMD_
Response.
Cmnd_Ack_2 M11.1

e

Figure 8-27: Network 5 of FC1

Network b reads the Command Acknowledge bits from the IND780 and turns the result info an
Integer word from the returned bits. The integer will be used in the following networks to act on any
commands that are sent.

=] m: Handle Command Acknowledged bit

fhen = Command Ack is detected (CMD_Ack is NOT Equal to CMD_Ack Hist) the turn
on the Command Acked bit and run a timer. When the Timer expires, set the
history to the new CMD Ack state, which shuts everything off.

TMR_EH"
CHF <1 S_ODT MOVE

S5TE1S IV Bl ...

---R BCD [—...

"CMD_Rek "CMD_Rok_
o I OUT [-Hist_DN"

"Command_
Zcked PN

N | W

©_BN" | INZ

Figure 8-28: Network 6 of FC1

Nefwork 6 looks for a change in the Command Acknowledge state. If one is found, it turns on the
Command_Acked_PN bit and runs a timer. When the timer expires, the history is updafed, which in
turn causes the Command_Acked_PN bit fo turn off. The Command_Acked_PN bit is used later
when processing commands to the IND780.
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B Wetwork 7 : Updzte the Command to the IND

The IND only acts on = command if it sees a change from the previocus
command. That means if you need to send send another Tare after the first
Tare, there must be another command between them - such as Display Het Weight.

This rung waits until the comand changes, then it writes the Command, and the

Command Data to the FLC's output buffer to the IND. It then updates the
history.

CMP <| MOVE

" —IN1 OUT -PQWZ58

"Cormand_
Data” —{IN OUT |-BgD2E0

OUT FHistory"

nd_
History" | IN2

Figure 8-29: Network 7 of FC1

Network 7 looks for a change in the Command being sent fo the IND780. If a new command has
been issued the move it to the outpuf buffer and update the history. Programming the command in

this manner allows the freedom of manually updating the command output buffer if desired for
troubleshooting purposes.
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"IND_FE_
Data_
ProfilET".
Msg_Slotl.
Zcale_
Status.

Data_OH

—

0Ix

[

“IND_FP_
Data_

BrofiNET".
Meg_Slotl.
om_ ws_g
Besponze. "Data_
FE_Imput_  Di=plaped_
Indl EH_bit0"
| {5
"IND_FE_
Data_
. | BrosimET~.
Meg_Slotl.
om_ sl
Besponze. "Data_
FE_Imput_  Di=plaped_
Indz EN_bitl”

5]

"IND_FE_

Data_
ProfilET".
Msg Slotl.

om_ =5 2
Response. "Data.
FE_Input_ Dizplayed_

Indd EN_bitZ"

Data_

ProfilET".
Msg Slotl.

om_ =5 3
Response. "Data_
FE_Input_ Dizplayed_

Indd PH_bita"

Data_

ProfilET".
Msg Slotl.
om_ ME5 4
Response. "Data_
FE_Input_ Dizplayed_
IndS EN_bitd”

L

Figure 8-30: Network 8 of FC1

Network 8 reads the Floating Point Indicator bits in the Command Status Word and creafes an
Integer from the result that is used later to determine what kind of data is being returned from the

IND780.
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SIND_FE_

Data_
EBofiNETT.
Mag_sletl.

Stala_

Stataa.

Data_oK

|} EX
Bl {IN

} =

£z 1%

T -
i

Dieplayed_
BH" H{IN2

[
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IN1

IN2

Figure 8-31: Network 9 of FC1
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8.10.1.1.

Network 9 issues commands to the IND780 as the user sets the desired command bits. It then
waits for the commands fo be acknowledged before clearing the bits that were set. If a different type
of data for display is being requested, then wait until the IND780 indicates that the correct dafa is

being displayed before clearing the command bit.

Running the Sample Program

The sample program can be run from the Variable Access Table as shown in Figure 8-32 and

Figure 8-33. below.

.’—} SIMATIC Manager - [S7_ProfiNET_Example -- \\us03s-fs2\swdew\...\Shared Data Access\57_Profi]
B9 File Edit Inset PLC View Options Window Help

E=de s

=& %

Press F1 to get Help. TCP/IP - Intel(R) Centrino(R) A...

O | 2378 4 g | T % | to - i < No Filter > |7 | %8 BEM v
=B 57_PiofNET_Esample g data o 0BT o 0066 o DBI0D o DB122 o FElz
E-E SIMATIC 300 Station(1) 4o = o2 = F3 PR = B3
=-[@ cPUmS2PN/DPN] [ DB4 = DS D86 D53
-z 57 Program(1] L= UDT1 o UDT2 £ UDT3 WAYAT_SDV_Access
~{B] Sources M2 AT 5D _Access_Diedmpmt & 5FB52
{3 Blocks o

Figure 8-32: VAT_Float_Cyclic_Data

VAT_Float_Cyclic_Data is a Variable Access Table that allows the user fo monitor the processed

cyclic data and issue commands to the IND780 as shown below:

¥4 Ver - [VAT Float_Cyclic_Data -- @57_ProfiNET_Example\SIMATIC 300 Station(L)\CPU315-2 PN/DP(L)\S7 Program(l) O.. | = | = [s34]
ﬂﬂ Table Edit Inset PLC Variable View Options Window Help - |[F] =
| Di|@| S| &[Bl@|o|~| X|[% 2| N Do 5[] ]
‘r; Address | Symbol | Display format ‘ Status. va\ue| Modify value

1 /i Fitered Data as read from unit.

2 DB1.DBD 2 | “IND_FP_Data_ProfiNET".Msg_Slot1.Data i FLOATING_POINT [ 2200 ]'/

g

4 # Incoming Data Handling

5 DB1.DBX 1.5 "IND_FP_Data_ProfiNET".M=g_Slot1.CMD_Response.Data_Integrity_1 BOOL true

6 DB1.DBX 7.6 : "IND_FP_Data_ProfiNET".Mzg_Slot1.Scale_Status.Data_Integrity_2 BoOL . true

7 DB1.DBX 7.7 : “IND_FP_Data_ProfiNET".Msg_Siotl.Scale_Status.Data_0K BOOL [ true

P e s S, — —
9 /i Data code for data currently being displayed.

10 Il 0=Gross, 1=Net, 2=Tare, 3=Fine Gross, 4=Fine Net, 5=Fine Tare, 6=Rate, 30=CMD Success, 31=CMD Failed

11 MW 24 : "Data_Displayed_PN" : DEC (1]

12] ]

13| J Command Ack Handling

14] DB1.DBX 1.5 : "IND_FP_Data_ProfiNET".M=sg_Slot1.CMD_Response.Cmnd_Ack_1 BOOL . falze

15| DB1.DBX 1.7 : “IND_FP_Data_ProfiNET".Msg_Siot1.CMD_Response.Crnd_Ack_2 BOOL . true

18] MW 10 "CMD_Ack_PN" oec 2

17] M 140 "Command_Acked_PN" BOOL . false

P T i /
18| { Commands being sent - for monitoring only. Use the Command Trigger bits below to send commands

20 MW 16 "Command™ DEC 10

21 MD 20 “Command_Data” FLOATING_POINT | 1200 |~ 1200

22

23 /i Command Trigger Bits

24] M 141 "Targ” BOOL false

25 M 142 "Clear” BOOL . falze

26| M 143 "Zero” BOOL . false

27] Mo 144 "Progr :_Tare” BOOL . false

28 M 145 “Report_Net_Wt* BOOL || false

25 M 145 "Report_Gross_\Wi" BOOL . falze

T s S —
57 _ProfiNET_Example\SIMATIC 300 Station(1)\...\57 Program(l) > RUNS Abs < 5.2

Figure 8-33: VAT_Float_Cyclic_Data Description

METTLER TOLEDO IND780 Terminal PLC Interface Manual

64057518 | 11

Filtered Floating Point Data
from IND780

Floating Point Data Filter
bits: Data_OK bit must be
on and Data Infegrity bits
1&2 must be the same
polarity for the current
Floating Point data sample
fo be valid.

Command Data. This value
is updated when new data
needs to be sent to the
IND780 with a command.

Command Bits. Set these
bits to trigger their
associafed commands to
be sent. The bits will be
cleared when the IND780
acknowledges the
command.

06/2021



8.10.2.

64057518 | 11

06/2021

Integer Mode Program Example

1 UDTI -- "IND_Integer_Data" -- 57_ProfiNet_Int_Exarnple\SIMATIC 300 Station\CPU315-2 PN/DR(L)\..AUDT1 [= = =]
Ihddreas Name Type Initial wvalue |Comment
I 0.0 STRUCT
I +0.0 ‘Daca REAL 0.000000e+000 |Integer Data from Terminal Multiplied by a Scaling Value
I +4.0 ‘Scala_ﬁtatus "IND_Int_Status” Scale Status from Terminal
I =6_0 END_STRUCT
I
£3 UDT2 -- "IND_Int_Status” -- 7_ProfiNet_Int_Example\SIMATIC 300 Station\CPU315-2 PN/DP(L)\..\UDT2 o ==
Address |Name Type Initial value |Comment
0. STRUCT
+0.0| |Feed BOOL FALSE Feed Running
+0.1| |Fast_Feed BOOL FALSE Fast Feed Running
+0.2| |Tolerance OK BOOL FRLSE Feed within Tolerance
+0.3| |Under_Low_Tol BOOL FRLSE Feed under Low Tolerance
+0.4| |Over_High Tol BOOL FALSE Feed over High Tolerance
+0.5| |Comparator_3 BOOL FALSE Comparstor 3 Active State
+0_8| |Comparator_2Z BOOL FALSE Comparator 2 Rctive State
+0_7| |Comparator_1 BOOL FALSE Comparator 1 Rctive State
+1.0| [Znter_rey BOOL FALSE Enter Key press on terminal detected.
+1.1| |Input_1 BOOL FALSE Digital I/0 Card Input £1 current state
+1_2| |Input_2Z BOOL FALSE Digital I/0 Card Input £#2 current state
+1.3| |Input_32 BOOL FRLSE Digital I/0 Card Input #3 current state
+1.4| |Motion BOOL FRLSE Secale in Motion
+1.5| |Met_Mode BOOL FRLSE Secale currently in NET mode
+1_.&| |Update_In Drogress |BOOL FRLSE Terminal Updating PLC Data - Do NOT use datal
+1_7| |Data_OK BOOL FRLSE Scale ockay for nermal cperaticon.
=2.0 END STRUCT

Figure 8-34: UDT Definitions used in the Integer sample program

The UDT’s (User Defined Types) used in the sample program are:

UDT1 = IND780 Integer Data. Format of the Floating Poinf dafa that comes back from the
terminal, including the status registers with their supporting UDT’s.

UDT2 = Indicator Infeger Stafus: Indicates the state of the measuring device (Scale or

Flowmeter).

1L} DB1 -- "IND_Int_Data_ProfiMET" -- 57_ProfiNet_Int_Example\SIMATIC 300 Station\CPU315-2 PN/DP(1)\..\DB1

Addresa |Hame Type Initial walue [Comment
0. STRUCT

+0.0( [Msg_Slotl "IND Integer_ Data™ Message Sleot 1

+6_0( |Msg_SlotZ "IND Integer_ Data™ Message Slot 3
+12.0| |Msg_Slot3 "IND Integer_ Data" Message Slot 3
+18.0| |Msg_Slot4 "IND_Integer_Data" Message S5lot 4
+24_0( [Msg_Slots "IND Integer_ Data™ Message Sleot 5
+30_0( [Msg_Sloté "IND Integer_ Data™ Message Slot &
+36.0( [Msg_Slot7 "IND Integer_ Data™ Message Sleot 7
+4Z_0| |Msg_Sloté "IND Integer_ Data™ Megsage Slot B8
+48.0| |Msg_Slotd "IND Integer_ Data" Message Slot 9
+54_0( (Msg_SlotlO "IND Integer_ Data™ Message Sleot 10
+60_0( [Msg_Slotll "IND Integer_ Data™ Message Slot 11
+66.0( (Msg_SlotlZ "IND Integer_ Data™ Message Sleot 12
=72.0 END_STRUCT

Figure 8-35: Data Block 1 (DB1) used in the Integer sample program

Data Block 1 (DB1) has defined all twelve (12) possible message slots for the IND780. This is
NOT necessary for proper operation of the program, but does allow data fo be stored in the data

block if the program is designed to collect data from all 12 slots.
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FCl : Simple Integer Example

[This function demonstrates how to connect to an IND7280 over a ProfilNet
Metwork.

The IND7280 should be configured in Integer mede,

|lto Byte Swap. Note that this program only accesses the first IND780 Message
Slot. RAdditional logic must be added to copy more message slots into the
IND Int_Data_ProfiNET (DB1) Date Block structures.

Em: Initialize FCl on first scan.

with the Byte Order set

MOVE MOVE
EN ENO EN ENO
-9. 1.000000e-
935000e+ 00z <IN
003 —|IN
"3ad_Data_
OUT [-Indicator”
oUT

Figure 8-36: Network 1 of FC1

Network 1 initializes the program when it first starts up with ifs sfarting values.

First, swap the bytes of the status word to get them to line up properly.

BLEMOV function can't copy directly from an Input Buffer,
move it to MWZE.

The
so we have to first
Then we can use the BLEMOV, which will map the bits to
their proper locations in the DBl Scale Status area.

MOVE MOVE
EN ENO EN ENO

PIB258 | IN PIB259 —{IN

"Input_ "Input_

WORD_Buff_ WORD_Buff_

OUT |-HI" OUT |-1O"
WORD_
Buffer" —| SRCELE RET_VAL [-"E

"IND Int_
Data
ProfiNET".
Msg_Slotl.
Scale_
DSTBLE [—5tatus

Figure 8-37: Network 2 of FC1

Network 2 Swaps the byfes of the Scale Status Word, then uses a BLKMOV to map the Status Bifs to
their proper locations for later use.
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EM: Get the data from the Terminal and Normalize it to the Increment

We need to 'MNormalize' the incoming Integer Data by multiplying it by the
multiplier that is defined for the scale (that wvalue is Hard Coded in Network 1
above, and is based on the resclution defined by the terminal's increment
setting contained in the scale setup that is in the IND terminal

itself). But first, we have to convert the Integer data coming back to a
Double Integer, and then convert the Double Integer into a Real data type.
lAfter 211 of that, we can finally multiply the data by the Increment and store
the result in the Message Slot data area.

[Hote that the Data OK bit MUST be ON, and the Update In Progress bit MUST be
IOFF, or the datz coming back should be ignored.

ap ionm. "IND Imt_
"IND Int_ Data_
Data_ ProfiNET".
ProfiNET"™. Msg_Slotl.
Msg_Slotl. Scale_
Scale_ Status-
Status. Update_TIn_
Data_ CKE Progress | DI DI R MUL R
— b——/——=n ENO EN ENC EN ENO

Slotl INT_ data ty
Data™ —{IN OUT [~INT Data™ INT_Data™ —(IN "Input_
OUT [-Real Data" Real_ Data™ —IN1

Msg_Slotl.
CUT —Data

"Scaling_
Value" - IN2

Figure 8-38: Network 3 of FC1

Network 3 filters the Data Input with the Dafa OK and the Update In Progress bits from the Status
word. If the Data OK bit is off, or the Update in Progress bit is set, then the data may be invalid and
should be discarded. If the filter bits are okay, then the Integer value needs to be converted to a Real
dafa type for later use. To do thaf, the program must first convert the Infeger to a Double Integer,
and then convertf the Double Integer to Real value. Finally, the Real value is mulfiplied by a Scaling
value that puts the decimal point into the same place that the Terminal Display uses. The value is
then fransferred to DB1.
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El Network 4 : ProfiNET Data OK bit is OFF

If the Data OK bit is off, signal the process by setting the data to & known
bad value that flags everyone that something is wrong at the scale. 2Also, set
[the Data Displayed wariable to -1 to flag all other routines that there is a
problem.
DB1 .DBES .7
"IND Int_
Data_
ProfiNET".
Msg Slotl.
Scale_
Status.
Data_ O MOVE
|4} EN ENO
"Bad_Data_
Indicator™ —{IN
Value
"IND Int_
Data_
ProfiNET".
Msg_Slotl.
OUT —Data

Figure 8-39: Network 4 of FC1

Network 4 looks at the Data OK bit. If the Data OK bit is off, then the terminal is not in a proper state

fo deliver valid dafa. In that case, the “Bad Data” indicafor value is written to DB1 instead of the
data.
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T : Bample Commands to the Terminal.

ProfiKET".
M=g_Jlotl.

Zcale
2tatus=.

128 IN

00T —Coamand”™

Figure 8-40: Network 5 of FC1
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If the terminal is in a state to receive commands (the Data OK bit is on) then Network 5 looks at the
command trigger bifs which could be set either by other networks in the program, or directly by a
user from a VAT Table. If a command trigger bit is found fo be on, write the command value fo the
Command Output and clear the trigger bit. This network is intended as a sample for how

commands may be sent to the Terminal.

El Hetwork & :

ProfiNET™.

Mag_Slotl. ge
Scale alot
Status. "Report_
Data_OK Gross_Wt™

More sample commands to the terminal

"Report_
Tare Wt"

"Report_
WOVE Gross_Wt"
2N ZNO [—— B —]
IN
OUT
WOVE
=N ENO
N
OUT
MOVE _¥
EN ENG —{ 2 }—

IN

ouT

Figure 8-41: Network 6 of FC1
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Network 6 shows some additional commands that could be sent fo the ferminal. Note that these
commands are also filtered with the Data OK bit.

E Hetwork 7 : Cutput the MNeormalized Data toc the Terminal.

Take the Floating Point Data that was written to the Normalized Data Jut
wvariable and diwvide it by the Increment wvalue to generate an Integer Value that
can be output to the IND780 Terminal.

"Normalize Real to_
Int™
EN END
Input_ Cuptut_ -
Beal Integer —Status™

Figure 8-42: Network 7 of FC1

Network 7 shows how Real Typed data can be converfed and sent as an Infeger value fo the
terminal fo supplement commands. This data can be used to pre-load a Tare value, set a Target,
set up Tolerances, etc. Note that FC100 is provided with the sample program, but is not covered
here.

8.10.2.1. Running the Sample Program

The sample program can be run from the Variable Access Table as shown in Figure 8-43 and
Figure 8-44below.

@ 57_ProfiMNet_Int_Example -- \\us03s-fs2\swdev\..\PLC Program’\57_Profi o || ===
57_Prafiblet_|nt_E xample System data 3 OB1 3 OB8E 3 OB100 o 0B122 o FC1

=-E SIMATIC 300 Station = FC2 o FC3 £ FC100 o DE1 o+ DB2 3 DB3
&-[§ cPUs2PNDRQ) | DB4 o DEE 2 DEE o UDT1 o UDT2
E‘“ 57 Program(1] I‘EV'VAT_SDV_Access g WAT_SDW_Accesz_Devimpmt &3 SFB93 & SFC20
+{E] Sources
" {gH Blacks

Figure 8-43: VAT _Integer_Cyclic_Data
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VAT_Integer_Cyclic_Data is a Variable Access Table that allows the user to monitor the processed
cyclic data and issue commands to the IND780 as shown below:

¥3 Var - [VAT Integer_Cyclic_Data -- @57_ProfiNet_Int_Example\SIMATIC 300 Station\CPU315-2 PN/DP(L)\ST Program... | = || & |5
ﬁ Table Edit Insert PLC Variable View Options Window Help - U Filtered Integer Data from IND780, ]
w| 0O |@| E| & & || | n| | ALY Qﬁlﬁd‘ W | ) 4] converted to Floating Point.
‘r; Address | Symbol | Display format | Status value |)ﬁdify value |
1 Il Fittered Data as read from unit.
2 DB1.DBD 0 | "IND_int_Data_ProfiNET".Msg_Slot1.Data FLOATING_POINT 220.1 Integer Data Filter bits: Data_OK bit
3 must be on AND Update_In_Progress
2 i ncoming Data Handing must be OFF for data to be valid.
5 DB1.DBX 5.7 : "IND_Int_Data_ProfiNET".Msg_Slot1.Scale_Status.Data_OK BOOL -
6| DB1.DBX 56 “IND_int Data_ProfiNET" Msg_Sioti Scale_Status Update_In_Progress - BOOL B s O credivilithe
7 cor ds below to send TO the IND780
T (must first be converted to Integer).
3 /l Command Data to Qutput to Terminal
9 MD 46 "Scale_Output_Data” FLOATING_POINT 201
10
11 /I Command Trigger Bits
12 M 141 “Tare” BOOL ) Cc d Bits. Set these bits to trigger
13| Mo 142 “Clear” BOOL their associated commands to be sent to
14] M 143 "Zero" BOOL the IND780. The bits will be cleared after
15| M 144 "Programmable_Tare” BOOL the commands are sent. NOTE: Be sure to
16| W las “Report Gross, Wt* BOOL assign the data in “Scale_Output_Data”
e WaE “Raport Net Wt BooL BEFORE setting these bits.
18| M 147 "Report_Tare_Wt" BOOL )
19| Actual Integer data as returned
20| | /#/ Raw Data Inputs from the IND780.
P Y= =) -
2 FI 256 MSG_Slot!_INT_Data DEC Qﬂlz fScale Status as returned from the IND780 ]
22| w258 "MSG_Slot1_INT_Scale_Stat” HEX (QUELET]) e N
23 MD 16 "Scaling_Walue” FLOATING_POINT 0.1 0.1 ; T
= ( )\ Hard-coded Scaling value used to convert
] Integer data to and from the IND780 to
Floating Point values. Based on the
resulting values from the Scale Increment
Setting in the Scale Setup.
S7_ProfiNet_Int_Example\SIMATIC 300 Station\..\S7 Program(1) > RO Abs < 5.2

8.10.3.

Figure 8-44: VAT Integer_Cyclic_Data Description

Shared Data Access Overview

In order to access Shared Data, a program must provide the following information fo the Read and
Write routines:

e Class Code

e Instance Number
o Atffribute Number
e Llength

This information can be found in the Shared Data Reference Manual (part number 6405910) for
each Shared Data variable. For example, here is how you would find that information for a "WT*
type Shared Data variable:
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IND780 Terminal Shared Dala Reference

|. Scale Data
Scale Functionality
Dynamic Scale Weight (WT) Instance
Access:  “Read Only.” Access level is not customizable.
Class \ Closs Code: wi Dota Type: D

ConfrolNet Class Code: 68 hex

Instances: 5
nstance 5 = Sum scale

[Instcnoe 1- 4 = Scale plafforms 1 -4
|

Affributes:
Note: The last two digits of each shared data variable is its affribute. _—

_—
wi—-00 Composite wi block Wsﬂe of entfire block

_—| Length

-

wt Displayed Gross Weight it
—wi-02  Displayed Net Weight 513 ot

When user has enabled MinWeigh, the first character contains an ™

when the MinWeigh conditions are not met.

W03 Weight Units a it b pound_s, kg k||ogr_ums, groms, OZ ounces, pztroy, dwt
pennyweights, mefric fons, fon, or custom units name

Attribute |~

wi—04  Displayed Aux Gross Weight 813 it

wi-05  Displayed Aux Net Weight 513
Ib pounds, kg kilograms, grams, oz ounces, Ib-oz pounds &
wi—06  Aux Weight Units 57 it ounces, oziroy, ounces, dwt pennyweights, mefric tons, fon, or
custom units name
wi-07  Rate Period 52 m No, Sec, Min, Hour
wi-08 Displayed Rafe s13 i

Figure 8-45: How to find the Shared Data Class, Instance, Attribute, and Length

If you have used Shared Data Variable names before, then you are already familiar with using the
Instance and Attribute in the name definition as shown in Figure 8-46:

Shared Data Variable Name Example
WT0101
——

Shared Data / T

Variable Type Instance  Attribute

Figure 8-46: How a Shared Data Name is Constructed

This information can help you in setting up your program to read or write the Shared Data variables
that you need to access.

The method to access Shared Data in the IND780 Terminal is identical for both the Floating Point
and Integer Modes using PROFINET. Both sample programs use identical roufines and variables,
and are covered here as a single process.

The Shared Data Access over PROFINET shown here makes use of the system SFB blocks SFB52
(RDREC DP) and SFB53 (WRREC DP) to read and write information to the IND780 using Acyclic
messages over the PROFINET link.
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Any Shared Data Variable access (both read and write) requires that the Class Code, Instance,
Aftribute, and Length all be embedded in a message written to the IND780. Note that this
information is included in both message blocks below, and must be populated before the operation

is starfed.
13 DBS -- "SDV_Read_Buffer" -- 57_ProfiNet_Int_Bxample\SIMATIC 300 Station\CPU315-2 PN/DP(1}\...\DB5 [s=@][=]
Address |Name Type Initial value |Comment
0.0 STRUCT
+0.0 Class_Code INT o Shared Data Variable Class Code
+2.0| |Instance INT ] Instance (usually a scale or flowmeter number)
+4.0| |Attribute INT a Attribute pointer into the Class Code - selects specific Shared Data Variable
+6.0| |Length INT ] Length of message read back (Read Command)
+8.0| |Data Buffer ARRRY[0..25] Data sent back from Terminal
*4.0 DHORD
=112.0 [END_STRUCT
£3 DBS - "SDV_Write_Buffer” - 57_ProfiNet_Int_Example\SIMATIC 200 Stztion\CPUZ15-2 PN/DP(L)\..\DB6 =N EER (5
Address |Name Type Initial value |Comment -
l 0. STRUCT
+0.0| |Class_Code INT o Shared Data Variable Class Code
+2.0| [Instance INT o Instance (usually a scale or flowmeter number)
+4_0| Rtcribute INT L] Attribute pointer into the Class Code - selects specific Shared Data Variable
+6.0| |Length INT L] Length of message to send to Terminal (Write Command)
+8.0 Data_Buffer ARRRY[O0..Z5] Data to send to Terminal
*4._0 DWORD
Cal T 3

Figure 8-47: Read Buffer (DB5) and Write Buffer (DB6)

A Shared Data Write is the simplest function since it requires only a call to SFB53 (WRREC) with
the datfa to be written to the specified Shared Data variable, to complete the action.

PLC Program Shared Data Write

DB6 One Step Process
Class Code
Instance
Attribute y
Length SFB53 ' o o
Data to be written 9 MYRREC 9 e o Bharedinatd
(Index =1) a Variable

Figure 8-48: Shared Data Write — One Step Process

A Shared Data Read is a two-step process where a call to SFB53 (WRREC) must be done first to
tell the IND780 what shared data variable to read. The write is then followed by a call to SFB52
(RDREC) to read the result back from the IND780.
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Shared Data Read

Two Step Process

PLC Program

DB6 Step 1
Class Code
Instance
Attribute e "
Length o
SFB53
9 WRREC 9‘ ] Shared Data
(Index = 2) a Variable
Empty Data Area
Data to be Read
Buffer
DB5

Class Code
Instance

Attribute
Length

Class Code
Instance

Attribute
Length

SFB52
RDREC
(Index =0)

Data to be Read

Data to be Read
Buffer

Figure 8-49: Shared Data Read — Two Step Process

When the Shared Data Read process is complete, the Class Code, Instance, and Attribute returned
from the IND780 are compared to the requested values to make sure that the proper request was

fulfilled.
8.10.4. Shared Data Access Program Details
8.10.4.1. 0B1 Program details

In addition fo the call to either the Floating Point or Integer cyclic data function (FC1), OB1 has the
following logic added:
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=] m: If a Shared Data Acces= Bead has been triggered, run it!

MOVE
EN EROQ

"Trigger _
SOV Write" Write ONZ" WOVE

| (2] : i
| | [E} EN  EKD

Figure 8-50: Networks 2 & 3 of OB1

Networks 2 & 3 of OBT1 show how the functions that handle both the Read and Write to Shared
Data in the IND780 can be called. In both cases, a bit can be set either by the program or by a
user via a Variable Access Table (VAT) that friggers the function to run.
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8.10.4.2. FC3 (Write Shared Data) Program details

Since FC3 is the simpler routine, and confains a subset of the instructions included in FC2 (Read
Shared Data), we will look at it first.

Em: Set up the Shared Data Rccess

If this is the first scan after the Write has been requested, initialize
everything for the Data Block from the VAT SDV RAccess table.

0—IN1 MWZe | IN MWZE —

Write_
Buffer”.
OUT —Class_Code

"SDV_
Write_
Step" —|INZ MOVE MOVE

———

Write
ariab Buffer™.

"SDV OUT —Length

"SDV_
Avtribute” | IN

ouT

"Write_
IN1 OUT —CMD_Len™

8 —{IN2

Figure 8-51: Network 1 of FC3

Network 1 Checks to see if this is the first scan since the Write flag was set. If it is, then get the
Shared Data Class, Instance, Atfribute, and data length from the requestor (in this case, the VAT
table). Note that in this case, the datfa to be written has already been populated into the Data Buffer
of DB6.

Kick the step variable to the next step in the sequence, and calculate how long the entire Write
buffer will be by adding the header length to the data length provided by the caller.
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the Wrice Cosmand to the Terminal specifying the Class, Inscance,
tribute, and the data to be written - all in DBE.

oass
SFB33
Write & Frocea:
ara Recard
"WRREC"™
|EH END
M15.4 DES3. DEED . 0
Arit “Data_
Wrive=.
DONE |-Done
n One ahot DE3, DEX0. 1
“Write_ “Data
SOV _Weite Hrize™,
chaP onss BUSY f-Busy
—— B }——RE]
D83.08x0.2
1=INl DRl odel00 = ID ‘Batn_
Wrice™.
MW36 1 = INDEX ERROR ~Error
Shared
Cata Da3 .08z
Variabhle “Data_
Wric Wrice=,
STAIUS ~Status
_'._'-l
“Wrice_
IM2 M0 _Len® -JLEN
PODBE.
DBXO.0
BYIE 112 {RECURD

Figure 8-52: Network 2 of FC3

Network 2 calls SFB53 (WRREC) fo send the data in DB6 to the IND780 specified by the ID code.
Note that DB3 is used fo store the Handshaking status bits of SFB53.
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=0 UR

1 -
2 CPU315-2 PN/DP(1) [_

X1 MPLDP 1

X2 PN-IO . 10- [
or Port 1 ] Ethemet: PROFINET-I0-System (100)
X2r2 Port 2

3 -

4 il

ﬂ:l (1) IND7E0-PRT
Slot Module Order number | addre: [ address Diagnostic address: Comment

TN TEOFRT ABSFRT Vi AdrT
vstaoe Vi ST
IS T MER — S
Input/Output 004 bytes | ED B BT

Figure 8-53: Hardware Configuration and the WRREC ID Code specification.

The ID code uses the | Address (2566 Decimal in this case) converted fo Hexadecimal, which is
0x0100, and adds 0x8000 fo it, to get 0x8100 as the ID code. This is how the WRREC routine

knows where to send the message.
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El Network 3 : Wait for the Write command to complete.

While the Busy Bit is set, wait for completion. If the Error bit is set then
return a -98 in the step to indicate that the Write command failed that the
user

should check the WRREC returned status for more information. If the Done bit
ik |

set then move on to the next step in the Write seguence.

DB3.DEX0.1 DB3.DEX0.0
"Data_ "Data_
Write™. Write".
CMPF == Busy Done MOVE
11 [ | EN  ENOl————
2—IN
Step” —|IN1 ouUT
11z DB3.0BX0.2
"Data_
Write™.
Error MOVE
| | EN  ENO -
98 qIN

ouT

Figure 8-54: Network 3 of FC3

Network 3 confirms that the program is executing step 1 of the Shared Data Write routine, and then
waits for the Data_Write Busy signal to go low. At that point, if the Data_Write Done flag is set then
move on fo the next step in the sequence. If instead the Data_Write Error flag is set, move the value
of 98 info the sequence step fo flag that an error has occurred.
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El Hetwork 4 : Clear the Write Request Flag.

We're all done. Cancel the request and leave the step number as a positiwve
value to indicate success.

"Trigger_
CMP == SDV_Write"

{R}—

INl

2— 1INz

Figure 8-55: Network 4 of FC3

Network 4 ferminates the sequence by clearing the request bit, af which point the calling roufine can
check the sfep number and status flags for the completion status.
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FC2 (Read Shared Data) Program details

=2 w: Set up the Shared Datz Recess

If this is the first scan after the Read has been requested, initialize
everything from the Data Block.
CMF MOVE
EN ENO ENC
0—IN #Zero Data $#Zero Data
OUT [-#Zers_Data gZerc_Data —|{BVAL
RET_VAL —"Ret_Val"
Step” —INL DEDES . DBX
ELE |-0.0 DWORD 27
0—{INz
MOVE MOVE
EN ENO =N
"SDV_Write_ ber
S ion Buffer”. "SDV_Write
"SDV_Class" —|IN CUT [-Class_Code Buffer”.
Instznce” |IN OUT |-Instance
MOVE WOVE M15.8
iy =HO =N o ——{r}——
ME30 MF32Z
Share
ap; n "SODV_Length™ | IN C d
"SDV_ "SDV_Write
Artribute” | IN Buffer™.
OUT |-Length
oUT
MOVE ADD_|
EN ENO EN ENO |-
1IN
SOV_Read Co
CUT [-Step” "SDV_Wrise
Buffer”.
Length - IN1 oUT
s —{INz

Figure 8-56: Network 1 of FC2

On the first scan of FC2 after the Read flag has been set, Network 1 initializes DB5 to all zeroes.
Then the Class code, Instance, Aftribute and data length are copied info DB5. The command length
is calculated by adding the header length (8) to the data length. The step sequence is then
incremented to the next step.
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EH Hetwork 2 : Send Read Command to the Terminal.

Send the Read Command to the Terminal that we want to read the specified Shared
Data Variable on the next Read Command.

EN ENO
CMP == M15.5 DE3 . DBX0.0
[z} REQ "Data_
Write".
MiW34 DW#le48100 qID DONE [—Done
2 | INDEX I DB3.DBX0.1
"Data_
& —LEN Write".
BUSY —Busy
P#LESG.
Number DBX0.0 DB3.DBX0.2
"S0V_Read_ BYTE 112 |RECORD "Data_
Step™ | IN1 Write".
ERRCR FError
1—1IHz2

DE3 . DBD2

"Data_
Write".
STATUS —~3tatus

Figure 8-57: Network 2 of FC2

When the sequence step is 1, network 2 write the contents of DB6 to the IND780 specified in the ID
code (see Figure 8-53 for how the ID code is generated). Nofe that the Index is set to 2. This tells
the IND780 that the WRREC routine is requesting that the dafa contained in the Shared Data
variable specified by the Class, Instance, and Aftribute, be returned to the PLC. The IND780 will
buffer up the requested dafa and wait for the corresponding REREC routine call to be issued.

Note that DB3 is again used for the handshake data.
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Bl Hetwork 3: Wait for the command for the Bead to complete

After the Write to the Terminal (which contains the reguest to read the
specified Shared Data value) has executed, wait for either the Done or Error
flags to be gset. If the Error flag gets set, cancel the request and return a -
98 to indicate that the Read Command fajiled and that the user should check the
returned Write Status for more information.

If the done flag is set, then move on to the next step in the Shared Data
Variable Read sequence.

DB3.0BX0.1 DB3.DBX0.0
"Data_ "Data_
Write™. Write™.
CMP == Busy Done MOVE
| 2 11 n
|;")| 1 1 EN ENO
2—IN
"SOV_Read_
Step” —IN1 ouT
1INz M15.0
DB3.08X0.2
"Data_ Read
Write". "Trigger_
Error MOVE 50V_Read™
| | EN ENe —{ B —
-95IN

OUT [~Step”

Figure 8-58: Network 3 of FC2

If the sequence step is still 1, then wait for the Data_Write busy flag to turn off. After that, if the
Data_Write Done flag is set then increment the step counter fo move on fo the next step. If the
Data_Write Error flag is set, then puf a -98 into the step counter and clear the Read Request flag.

The -98 will tell the caller that the read failed on the initial contact with the IND780.
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E Wetwork 4 : Read the Result

If the command write abowve was successful, send a command to read the reguested
data from the IND Instrument. Return the read data into DBS.

ENO

CMP ==I M15.8 DB2.DBX2.0
{£} REQ "Data_
Read".
DW#1648100ID VALID —Valid
0—INDEX DB2.DBX2.1
"Data_
108 —|MLEN BUSY —Read".Busy
P3LBS. DB2.DBX2.2
DBX0.0 "Data_
| | BYTE 108 —|RECORD Read".
Step” —IN1 ERECE Error
2—IN2 DE2 . DRD4
"Data_
Read"”.

3TATUS —5tatus

Mid4d

LEN —"Read Len"

Figure 8-59: Network 4 of FC2

If the sequence step is 2, then trigger the Read of the requested data from the IND780. Note that the
ID is the same as in the WRREC, and that DB2 is used for the Handshake data.
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B uEATEI g : Wait for the Read to Complete

Wait for the Busy Flag toc go away. Once it does, check the Valid Read flag and || #
the Errcor flag. If the Errcr flag is set, shut down the routine and return a -
99 to indicate that the Read failed (the user should check the returned status
data from the abowve read command for more information).

DB2.0BX2.0

DB2.DBX2.1 "Data_
"Data_ Read”.
CMF ==| Read".Busy Walid MOVE
{1 { EN  ENO
3-IN
"5DV_Read "5DV_Read
Step” —-{IN1 OUT [~Step™
2—In2
DB2.0BE2.2

"Data_ Read

Read”. "Irigger_

Error MOVE 50V_Read"

| EN  ENO ——{B}—]
-99 —IN
"SDV_Read
OUT [~5tep”

Figure 8-60: Network 5 of FC2

If the sequence step is 2, then wait for the Data_Read busy flag to turn off. Once it does, if the
Data_Read Valid flag is set then increment the routine’s step counter. If the Data_Read Error flag is

set, the move a -99 into the step counter fo flag that an error occurred in the second half of the
Read routine, and clear the Read Request flag.
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B Wetwork 6: Confirm that we got what we wanted.

First, assume that the Shared Data Read returned the WRONG Shared Data variable
{because the Siemens compares seem to insist that we do things this way).

IThen,

check to see if the Class, Instance, and Attribute in the returned Read data
match what was sent in the Write command. If they all match, then make our
step

number & positive final wvalue. Otherwise, return a -100 to flag that the RERD

failed.

"Trigger_
CMP = MOVE SDV_Read"”
EN  ENO —{R}—]
-100 1IN ME34

“step” {11 ouT

3—Inz2 CMP == CMP ==| CMF ==| MOVE
EN ENC —

1 "SOV_Read
Buffer™.
Instance —|{IN1 OUT [~Step”™
"SDV_Read_
Buffer”.

Attribute —|INL

Buffer”.

Class_Code —|IN2

SOV

Write
Buffer™.
Instance —|{IN2

SOV
Write_
Buffer”.
Attribute —|IN2

Figure 8-61: Network 6 of FC2

If the sequence step is 3, then process the final resulf by first assuming that the sequence failed and
making sure that the Read Request bit is cleared to indicate that we're done. Next, compare the
returned Class Code, Instance, and Aftribute numbers with the ones that were originally sent. If they
all match, the increment the Step number and allow the routine to exit normally. If they do NOT
match, then the routine will automatically exit with the error codes sef.
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8.10.4.4. Running the Sample Program

The sample program can be run from the Variable Access Table as shown in the Figure 8-62 and
Figure 8-63.

9 57_ProfiNet_Int_Example -- \\us03s-fs2\swdew\..\PLC Program\S7_Profi = Eol =
3 System data = 0B1 = OBES = 0B100 o 0B122 o= FCl

@FC3 = FC100 = DB = 0B2 @ DB3
3 DEBS 3 DBE o UDT1 o UDT2 WAYAT Integer_Cyelic_Data
WAT_SDV_Access_Devimprt &+ SFBS3 &+ SFC20

S7_ProfiMet_Int_Example

Figure 8-62: VAT_SDV_Access

VAT_SDV_Access is a Variable Access Table that allows the user to monitor the processed cyclic
data and issue commands to the IND780 as shown below:

¥4 Var - [VAT_SDV_Access -- @S7_ProfiNet_Int_Example\SIMATIC 300 Station\CPU315-2 PN/DP(INST Pro.. | = || & |[=23]

% Table Edit Inset PLC Variable View Options Window Help =[5 = Shared Data Class, Instance, Atfribute, and
| D)@ 8| b %[ of | X| [ 8| || Sle w| 4] wl V1) Soo Srare ot Rt Mot

Q Address | Symbol | Display format | Status value | Modify value Bl (P/N 6405910) for this information.

1 /I Shared Data Access, specify Class, Instance, Attribute and length.

2 MW 26 "SOV_Class” HEX Wi16#£006B) Pt

3 MW 28 "S0V_Instance” DEC 1 ] 1 Set this bit to triggera Read of the Shared ]

4 MW 30 "SOV_Attribute” DEC 1 1 Data Variable specified above.

5 MW 32 "SOV_Length” DEC \_4 ) 4

5 | inicates the resuits ofthe requested Read. |

T /I Shared Data Read Trigger and Status

B M 15.0 “Trigger_SDV_Read” BOOL

) DB2DBX 20 | “Data_Read" Valid BOOL

10| | DB2DBX 22 | "Data_Read"Error BOOL

" The first 20 bytes (4 bytes for each line) of
12] ! First 20 bytes of the Read Buffer (from INDTS0) appears here. More is avaiable if needed. the Read buffer. The read results will show
13| | DBSDBOD & | "SDV_Read_Buffer” Data_Buffer(0] CHARACTER 1234 / up here. Lines can be added to show more
14| | DBSDBD 12 | "SDV_Read_Buffer” Data_Buffer[1] CHARACTER DVE16#£00000000 / : of the buffer if desired.

15| | DBSDBD 16 | "SDV_Read Buffer”Data_Buffer2] | CHARACTER DW&#16£00000000 Set this bitto igger a Wite to the Shared ]
16| | DBS.DBD 20 | "SDV_Read_Buffer”.Data_Buffer(3] CHARACTER DVE16400000000 Data Variable specified a the top of this form.
17| | DBS.DBD 24 | "SDV_Read_Buffer”.Data_Buffer{4] CHARACTER DIWE16£00000000 )

8 /[InciwhsﬂlemulisofhereqmstedWﬁte. )
19 M Shared Data Write Trigger and Status

200 M 154 “Trigger_SDV_Write” BOOL

21 DB3.DBX 0.0 | "Data_Write".Done BOOL

22| | DB3DBX 0.2 “Data_Write” Error BOOL

= : The first 20 bytes (4 bytes for each line) of
24 i first 20 bytes of the Write Buffer (to INDT30) appears here. More is available if needed. the Write buffer. This is the Data that will be
25 DBEDBD 8 | "SDV_Write_Buffer” Data_Buffer[0] CHARACTER 5678 '5678’ written TO the specified Shared Data

26| | DBGDBD 12 | "SDV_Write_Buffer” Data_Buffer[1] CHARACTER DW#16#00000000 D1 ] Variable. Lines can be added to show more
27| | DBEDBD 18 : "SDV_\Write_Buffer” Data_Buffer[2] | CHARACTER DW16#£00000000 — DIW16400000000 of the buffer if desired.

28| | DBSDBD 20 | "SDV_Write_Buffer” Data_Buffer[3] CHARACTER DV 1600000000

20| | DBSDBD 24 | "SDV_Write_Buffer” Data_Buffer4] CHARACTER DV 1600000000

30
S7_Profilet_Int_Fxample\SIMATIC 300 Station\...\S7 Program(l) < | RURS

Figure 8-63: VAT_SDV_Access - Description
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9.1.

9.2

9.2.1.

9.2.2,

9.2.3.

64057518 | 11

Indirect Shared Data Access

Overview

Indirect Data Access allows a PLC to access any Shared Data Variable by name, by routing the
request through a small setf of Indexes (PROFINET) or through a single Class on the CIP
(EtherNet/IP and ControINet). The dafa payload will contain the Shared Data Variable to be
accessed, together with data to be written to that variable.

Indirect Access Data Structure

The following Data Structure applies both to writing dafa to the terminal and to reading data
from the terminal.

Data Writes

In Data Writes, the header information must be supplied by the Controller (PLC) to instruct the
terminal where fo write the dafa. The trailing data is then applied to the specified variable.

Data Reads

In Data Reads, only the header information is sent to the ferminal, and a follow-up read
instruction performs the actual read. The terminal populates the returned structure with the
variable’s header information so that the Controller can verify that it is receiving the correct data.
The value of the variable will be contained in the Data section after the header, as shown in
Figure 9-1.

Word 0 Variable Group

Word 1 Variable Subgroup §
Word 2 Variable Item &
Word 3 Data Length

Word 4 Byte 2 Byte 1

Word 5 Byte 4 Byte 3

Word 6 Byte 6 Byte 5 =
Word 7 Byte 8 Byle7 |2
Wordn | Byte (2n+2) | Byte (2n+1)

Figure 9-1: Indirect Access Data Structure
The components of this structure are detailed in the following sections.

Variable Group

E The Variable Group is similar to the 'Class' in a CIP variable specification.
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9.24.

9.2.5.

9.2.6.

9.2.7.

9.2.8.

9.2.9.

9.2.10.

For both Read and Writes, this value confains the first two characters of the Shared Data name.
For example, when reading wi0101, this value would be the characters wt, or 0x5754 (Hex),
or 22366 (decimal).

Variable Subgroup

E The Variable Subgroup is the same as the ‘'Instance' in a CIP variable specification.

This field confains an actual number representing the instance of the variable. In the case of
wtO110, the instance is shown by the middle two characters 'O1' of the name, Therefore, the
number confained in this field would be a 0x0001 (Hex) or 1 (decimal).

Variable Item

B The Variable Item is the same as the 'Atfribute' in a CIP variable specification.

This field confains an actual number representing the attribute of the variable. In the case of
wtO110, the aftribute is shown by the last two characters '10' of the name, Therefore, the
number confained in this field would be a OXO00A (Hex) or 10 (decimal).

Length
For a Read, the length is the number of byfes returned by the IND780 in the data section.

For a Write, the length is the number of bytes sent from the PLC in the data section.

Byte Array

For a Read the byte array contains the dafa returned from the terminal that represents the value
in the Shared Data variable requested.

For a Write the byte array contains the data to be written fo the Shared Data Variable specified
by the header values.

PROFINET Acyclic Messages

For most control systems using PROFINET networks, there are two types of commands that can
be used to execute acyclic messages: RDREC (SFB52) and WRREC (SFB53). The index and
length parameters within these blocks are used to specify what command is required. To read a
variable, a combination of RDREC and WRREC commands are used. To write a value fo a
variable, the WRREC command is used. Index numbers used are inferface-dependent due to the
restrictions of the particular network type.

EtherNet/IP and ControlNet Acyclic Messages

For control systems using EtherNet/IP or ControlNet networks, there are two types of commands
that can be used to execute asynchronous messages: CIP Generic Message Instruction for Get
Attribute Single (service code 0x0e) or CIP Generic Message Instruction for Set Afiribute Single
(service code 0x10). These commands use parameters called class code, instance number,
aftribute number and length to be configured in the message block in order to specify what
command is required.

Acyclic Writes

A single acyclic message will confain both the Shared Datfa Variable indication (in the header)
as well as the data that needs to be written (in the Data section). No other acyclic messages
are required.
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9.4.

9.4.1.
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Acyclic Reads

A read requires the use of a two-sfep process.

1. An Acyclic message to request the Shared Data Variable to be read. This message sends
the request (using a Write or Set message instruction) from the PLC, and only contains the
header information required to specify the Shared Data variable to be read.

2. An Acyclic message to read the data. The Controller (PLC) issues a Get or Read Acyclic
message to the terminal fo return the requested data. The terminal will return the full
structure containing the header, followed by the Data being refurned. The Controller will use
the Header information to verify that the dafa returned matches the variable that was
requested.

The terminal should confinue to return the value for the same Shared Data Variable requested in
number 1 above for any following Get or Read Acyclic messages until a new Read Request is
received. This feature will enable higher frequency data fo be refurned to the controller.

Command Codes

The following is a table of the Command Codes that will be used by the PLC fo trigger the
indicated functions.

Table 9-1: Command Codes

PROFINET CIP class,
slot, index instance, Data
Command Description (hex) aftribute (hex) | Type
Read Variable  |Read a variable specified by prior Request Read | 1, O and 1,3* 310, 01, 01 _
\Write Variable | Write value into variable specified 1,1 310, 01, 02 Vtc:/rpl)eesot]zy
(Write) R_equest Specify variable that will be used in the Read 12 310, 01, 03 variable
Read Variable  |command

* IND780 supports both slot and Index 1, O and 1, 3.

EtherNet/IP Example

This example first shows how a write a fwo byte integer value to ai0102 (an Application
Dynamic Integer Field in the Al block), and then how to perform a read.

B Nofe that this example is applicable to the ControlNet implementation as well.
E Any required Byte Order manipulafions are not shown here.
Write

A Write is the simplest example because it is a one-step operation. A single message
instruction specifies everything.

In this example, the integer value 10 will be written to ai0102.
First, populate the data structure to be sent to the terminal. The structure is shown in Figure 9-2.

Write_Buffer
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Word O ‘A" <— Variable Group (Class)

Word 1 1 <— Variable Subgroup (Instance)
Word 2 2 <— Variable Ifem (Attribute)

Word 3 2 <— Data Length

Word 4 10 <— Value to Write (two byte Infeger)

Figure 9-2: Data Structure Sent to Terminal

Next, the CIP Generic message instruction is set up fo use the "Set Aftribute Single" service to

write the data to ai0101.
PROFINET CIP class,
slot, index |instance, aftribute| Data
Command Description (hex) (hex) Type
Read Voriable | Read a variable specified by prior Request Read | 1,0.and 1,3* | | 310,01, 01 |
" N " Varies by
Write Variable | Write value into variable specified 1,1 3 10/61, 02 fype of
(Write) Request | Specify variable that will be used in the Read 12 0.0] 03 variable
Read Variable | command £ i
* IND780 supporis bothslof and Index 1, Oand 1, 3 /
4 B -
Message Configuration - Write_SD_Data_MSG / @ Yithe Cifior
Word O ‘Al
Configuration | Communication | Tag | / i Word 1 1
Message Type: [CIP Generic / v] s =
E VA Word 3 2
; Word 4 10
Service i : Source Element:
i (Set Atrbute Single /|
Source Length:
Service
fonioe (10 lHeu]I Class. 310 (Hex)
Instance: 1 Attribute: 2 (Hex) \ Header Length (8 bytes)
+
Data Length (2 bytes)
QO Enable O Enable Watting QO Start O Done Done Length: 0
J Emor Code: BExtended Emor Code: [7] Timed Out «
Emor Path:
Emor Text:
ok ][ Concal J[ rem

Figure 9-3: CIP Generic Message Instruction

9.4.2, Read

A Read requires that the PLC first write a request to the terminal for the variable that it wants to
read so that the ferminal can queue up the data.

First, populate the Data Structure fo be sent to the terminal. In this case, only the header
information is needed, to tell the ferminal which variable to read.

Word O ‘Al <—— Variable Group (Class)

Word 1 1 <— Variable Subgroup (Instance)
Word 2 2 <— Variable Item (Attribute)
Word 3 2 <— Data Length

Figure 9-4: Read Variable Instruction to Terminal
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Next, the CIP Generic message instruction is sef up fo use the "Set Attribufe Single" service to

write the Read Request information fo the terminal:

Read Variable  |Read a variable specified by prior Request Read | 1, 0 and 1,3 310,071, 01
Write Variable | Write value into variable specifisd 1,1 310,01, 02
(Write) Request | Specify variable that will be used in the Read

Read Variable  |command 1.2 810,01, 03

Varies by

type of
variable

* IND780 supports bothslot and Index 1, O and 1, 3

Message Configuration - Send_Read_Request_MSG /
Corfiguration | G = /
/
Message Type: [CIP Generic / ']
?;\;i:ne [set Auibute Single #|  Source Element: Wlie_BLffaf
Source Length: 3 ==
sg'“.:e 10 (Hex)| Class: 310 (Hex) Destination
— g Element .

Instance: 1 Altribute: 3 [Hex)
QO Enable O Enable Wating Q Start Q Done Done Length: 0
O Emor Code: Extended Emor Code: [] Timed Out «
Emor Path:
Ermor Text:

ok J[ comcel J[ ooy [ Heo ]

Figure 9-5: Writing the Read Request to Terminal

Write_Buffer
Word 0 “Al”
Word 1 1
Word 2 2
Word 3 2

: 1"\| Header Length (8 byftes) |

The PLC will then issue a Read instruction fo get the data that the terminal has queued up.

Word O
Word 1
Waord 2
Word 3
Word 4

Read_Buffer

A <€— Variable Group (Class)

1 €—— Variable Subgroup (Instance)

2 <€— Variable Item (Attribute)

2 <€—— Data Length

10 <€— Value fo Wrife (two byte Infeger)

Read Variable  |Read a variable specified by prior Request Read | 1, 0 and 1,3* 310,01, 01
- N Varies by
Write Variable | Write value info variable specified 1,1 31901, 02 ype of
(Write) Request | Specify variable that will be used in the Read 12 10,01 03 variable
Read Variable | command # 4
*IND780 supports bothslot and Index 1, Oand 1, 3.
[r———
Message Configuration - Read_SDV_Msg /
Configuration | Communication | Tag /
/
Message Type: [cIP Generic / -]
Service - ce Element [ .
bl [Get Atiibute Single /~ 1 ,
urce Length 1] [ (Bytes)
Service T - —
€ e (Hex)| Class: 310 (Hex) | pogination Read_Buffer .
l‘E& Sremmm o Element: km\
\ Instance: 1 Attribute: 1 [Hex)
O Enable O Enable Wating Q Statt QO Done Done Length: 0
Q Emor Code: Extended Emor Code: [7] Timed Out €
Emor Path:
Error Text:
[ ok J[ Cancel || Aoy |[ Hep |

Figure 9-6: Read Instruction to Acquire Data from Terminal
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Before accepting the data for use in the program, the PLC should check that the Variable Group,
Subgroup, and Item Number returned by the ferminal match the ones sent in the request.

E Note: The PLC can continue fo issue Read instructions fo the terminal without first writing a
request as long as it wants to continue to receive data from the previously requested Shared
Data variable.

9.5. PROFINET Example

This example first shows how a write a two byte infeger value to ai0102 (an Application
Dynamic Integer Field in the Al block), and then how to perform a read.

B Nofe: Any required Byfe Order manipulations are not shown here.

The PROFINET example works almost exactly the same way as the EtherNet/IP example, but —
since if uses different instructions for the messages — the messages will be configured
differently.

9.5.1. Write

A Write is the simplest example because it is a one-step operation. A single message
instruction specifies everything.

In this example, the infeger value 10 will be written to @i0102.

First, populate the data structure that will be sent to the terminal. The structure is shown in

Figure 9-7.
DB4 (Write_Data_Block)
Word O ‘Al <——— Variable Group (Class)
Word 1 1 <—— Variable Subgroup (Instance)
Word 2 2 <—— Variable ltem (Affribute)
Word 3 2 <— Data Length
Word 4 10 <— Value fo Write (fwo byte Infeger)

Figure 9-7: Data Structure Sent to Terminal
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Next, the WRREC message instruction is set up to write the data to ai0101.

PROFINET CIP class,
slot, index |instance, attribute| Data
Command Description (hex) (hex) Type
Read Variable  |Read a variable specified by prior Request Read | 1, 0. and 1,3* 310,01, 01
Write Variable | Wrile value info variable specified | ] 310, 01, 02 V:‘\[E: be“
(Write) Request |Specify variable that will be used in the Read 1 310,01, 03 variable
Read Variable  |command 5 i
* IND780 supports bothslot and Index 1, O and 1, 3.
#Write_SD_
Data_MSG
WRREC
Variant

Read

Triggey’ — REQ

ENOp—

WM0.6
“Write_Msg_
DONE j—tDone”

WMo.7

BUSY [—¢"Write_Msg_Busy"
“Wms.0

ERROR[— “Write_Msg_Error"

WMD10
“Write_Msg_

STATUS Status®

~

Length = 8 bytes (Header)
+2 bytes (data length)
= 10 Byfes Tofal

DB4
(Write_Data_Block)
Word 0 “Al”
Word 1 1
Word 2 2
Word 3 2
Word 4 10
ADD
MOVE Auto (Int)
EN ENO EN ENO
N “Write_Data_ *Write_Data_ Waw 6
Block® Write Block* Write *Convert_int_
OUT! }— Length Length — ¢ out — To_Ulnt"
IN2 3

WWI6
“Convert_nt_
To_Uint" — |y

Figure 9-8: Writing Data to ai0101

CONV
Int to Ulnt

Wwi4
“Write_Msg_Len"

A Read requires that the PLC first write a request to the terminal for the variable that it wants to
read so that the terminal can queue up the data.

First, populate the Data Structure to be sent fo the terminal. In this case, only the header
information is needed to tell the ferminal which variable to read.

DB4 (Write_Data_Block)

Word O ‘A" <—— Variable Group (Class)

Word 1 1 <—— Variable Subgroup (Instance)
Word 2 2 <— Variable Item (Attribute)
Word 3 2 <— Data Length

Figure 9-9: Data Structure Instruction Sent to Terminal
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Next, set up the WRREC message instruction to write the Read Request information to the

terminal.
PROFINET CIP class,
slot, index  |instance, aftribute| Data
Command Description (hex) (hex) Type
Read Variable  |Read a variable specified by prior Request Read | 1, 0 and 1,3* 310,01, 01
Write Variable Write value into variable specified 1,1 310, 01, 02 V?JI‘]ZS;;V
(Write) Request |Specify variable that will be used in the Read variable
Read Variable | command 810, 01,08
*IND780 supports bothslot and Index 1, Oand 1, 3
#Read_SD_
Write_Request
WRREC
Variant
ENO ——
%13
*Read_Write_
DONE —iRequest_Done®
| Length = 8 bytes (Header) e
“Read_Write_
DB4 BUSY —iRequest_Busy"
(Write_Data_Block) 2 INDEX W15
e “Read_Write_
Word O Al ERROR —iRequest_Error”
Word 1 1 %MD28
*Read_Write_
Word 2 2 STATUS — Request_Status”
Word 3 2

Figure 9-10: Sending Read Request Information to Terminal

The PLC will then issue a RDREC instruction to get the datfa that the ferminal has queued up.

PROFINET CIP class,
slot, index |instance, attribute| Data
Command Descripti (hex) (hex) Type
Read Variable | Read a variable specffied by prior Request Read |[1,0.and 1,3*| 310, 01, 01
Wiite Variable | Write value into variable specified 1\ 310,01, 02 ny’gees Gt;"
(Write) Request |Specify variable that will be used in the Read variable
Read Variable  |command 12 310,01;03
* IND780 supports bothslot and Index 1, O and 1, 3.
#Read_SDV_MSG
RDREC
Variant
ENQ ——t
Returned Data S e
Msg_Trigade — REQ vALID —Velid"
DB3 278 W81
(Read_Data_Block) umeIBo - eusv_.e";;j—““"—
Word O “Al ,: INDEX -
88 "Read_Read_
WOTd '| ‘| ERROR —Error”
Word 2 2 Resdperd
STATUS — Status”
Word 3 2
WMW36
“Read_Read
Word 4 10 LEN — Returned_Len”

Figure 9-11: Instructing the Terminal to Send Data

Before accepting the data for use in the program, the PLC should check that the Variable Group,
Subgroup, and Item Number returned by the Terminal matfch the ones sent in the request.

B The PLC can continue to issue Read instructions to the Terminal without first writing a
request as long as it wants to continue to receive data from the previously requested Shared
Data variable.
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