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IND560 Weighing Terminal
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Essential Services for Dependable Performance of Your IND560 Weighing Terminal

Congratulations on choosing the quality and precision of METTLER TOLEDO. Proper use of your
new equipment according to this Manual and regular calibration and maintenance by our factory-
trained service team ensures dependable and accurate operation, protecting your investment.
Contact us about a service agreement tailored to your needs and budget. Further information is
available af www.mt.com/service.

There are several important ways fo ensure you maximize the performance of your investment:

1.

Register your product: We invite you to register your product at
www.mt.com/productregistration so we can contact you about enhancements, updates and

important notifications concerning your product.

Confact METTLER TOLEDO for service: The value of a measurement is proportional to ifs
accuracy — an out of specification scale can diminish quality, reduce profits and increase
liability. Timely service from METTLER TOLEDO will ensure accuracy and optimize uptime and
equipment life.

a.

Installation, Configuration, Integration and Training: Our service representatives are factory-
trained, weighing equipment experts. We make cerfain that your weighing equipment is
ready for production in a cost effective and timely fashion and that personnel are frained for
success.

Initial Calibration Documentation: The installation environment and application
requirements are unique for every industrial scale so performance must be tested and
certified. Our calibration services and certificates document accuracy to ensure production
quality and provide a quality system record of performance.

Periodic Calibration Mainfenance: A Calibration Service Agreement provides on-going
confidence in your weighing process and documentation of compliance with requirements.
We offer a variety of service plans that are scheduled to meet your needs and designed to
fit your budget.


http://www.mt.com/service
http://www.mt.com/productregistration

© METTLER TOLEDO 2014

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
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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 to 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 to Part 15 of FCC Rules. These limits are designed to provide reasonable protection against
harmful interference 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.

E Declaration of Conformity is located on the documentation CD.

RoHS Compliance Statement.

= The majority of our products fall within categories 8 and 9. Those categories currenily do not fall
within the scope of the Directive 2002/95/EG (RoHS) of January 27, 2003. If our products are
intended for use in other products which themselves fall within the scope of the RoHS Directive,
compliance requirements have to be separately negotiated contractually.

= Those products which fall within categories 1-7 and 10 will be in compliance with the EU RoHS
Directive from no lafer than July 1, 2006.

= [fif is not possible for fechnical reasons to replace any non-RoHS-compliant substances in any of
the above products as required, we plan fo inform our customers in a fimely manner

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.




Warnings and Cautions

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

e SAVE this manual for future reference.

24

/\ 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 IND560 ARE DESIGNED FOR USE IN HAZARDOUS (EXPLOSIVE)
AREAS. REFER TO THE DATA PLATE OF THE IND560 TO DETERMINE IF A SPECIFIC TERMINAL
IS APPROVED FOR USE IN AN AREA CLASSIFIED AS HAZARDOUS BECAUSE OF
COMBUSTIBLE OR EXPLOSIVE ATMOSPHERES.

24

/\ 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.

A\

NOTICE

OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES.




Disposal of Electrical and Electronic Equipment

In conformance with the European Directive 2002/96/EC on Waste Electrical and Electronic
Equipment (WEEE) this device may not be disposed of in domestic waste. This also applies
to countries outside the EU, per their specific requirements.

Please dispose of this product in accordance with local regulations at the collecting point
specified for electrical and electronic equipment.

If you have any questions, please confact the responsible authority or the distributor from
which you purchased this device.

Should this device be passed on to other parties (for private or professional use), the
content of this regulation must also be relafed.

Thank you for your contribution to environmental protection.
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Analog Output Option

The Analog Output option kit provides an isolated 4-20 mA or 0-10 VDC analog signal output for
displayed weight, ABS-displayed weight (absolute displayed weight), gross weight, rafe or ABS-
rate. The analog output uses a 16-bit D/A converter for a very precise output.

The Analog Output sub-block lets you select the data source for the analog signal and provides a
method to calibrate the analog zero and high limit values. The IND560 terminal must be calibrated
to the desired scale capacity before making Analog Output adjustments. If rate is to be used as the
source for the analog output signal, it must be enabled in the Scale > Rate branch of setup. The
Analog Output card provides one channel - it may be either current (4-20 mA) or voltage (0-10
VDC).

Specifications
Maximum Cable Length 0-10VDC - b0 ft (15.2 m)
4-20mA — 1000 ft (300 m)

Min/Max Load Resistance 0-10 VDC - 100k ohms minimum
4-20 mA — 500 ohms maximum

Outputs 1 channel capable of supplying 4-20 mA or 0-10 VDC
Resolution 16 bit resolution - 65536 levels across entire range

E Note that if the load resistance ratings are exceeded, the analog output will not operate
properly.

METTLER TOLEDO IND560 PLC Manual 1-1



Figure 1-1 shows an Analog Output Option Board with its connector af boftom center.

Figure 1-1: Analog Output Option Board

1.2. Analog Output Operation

When the source of the analog output is displayed weight, gross weight or rate, the output signals
will be at the lower limit (O VDC or 4 mA) when the value represented is af zero. When the value
reaches its maximum limit, the output signal will increase to the high limit (10 VDC or 20 mA). Any
value between zero and the maximum limit will be represented as a percentage of the output
proportional fo the percentage of the value.

The ABS (absolute)-displayed weight and ABS-rate are intended for use when material is being
transferred off of a scale in Net mode. In these cases, the displayed weight and rate will show
negative values, but the analog output signal will treaf them as absolute values (disregarding their
negative status). The output signals will increase as the inferprefed absolute weight value or
absolute rafe value increases.

How the analog oufput functions under zero and over the high limit is determined by the selection
for the source field selected — Displayed Weight, ABS — Displayed Weight, Gross Weight, Rate or
ABS — Rate and the type of analog signal (4-20 mA or 10 VDC). Table 1-1 details how the analog
output reacts under these conditions.

In order to use Rafe as the source, it must be enabled in setup at Scale > Rate. For information on
Rate configuration, refer to Chapter 3, Configuration, of the IND560 Technical Manual.
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Table 1-1: Analog Output Functions by Source

Source = Displayed Weight, Mode = 4-20 mA

Under Zero

When the displayed weight (gross or netf) drops below zero, the analog signal
continues to decrease. When the under zero display blanking point is reached, or the
analog signal negative range is exceeded, the analog output immediafely switches fo
approximately O mA and remains there until the display is no longer blanked or the
analog signal returns fo within range.

Over High Limit

When the displayed weight (gross or net) exceeds the high limit, the analog signal
continues to increase. When the display blanking point is reached, or the analog signal
positive range is exceeded, 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.

Source = ABS — Displayed Weight, Mode = 4-20 mA

Under Zero

As the ABS-displayed weight increases in value, the analog output signal will climb
towards the maximum output (20mA or T0VDC). When the true under zero blanking
point is reached, the analog output immediately switches fo approximately O mA and
remains there until the display is no longer blanked.

Over High Limit

Only possible when weighing in gross mode with ABS-displayed weight as the source.

Works the same as the standard “Displayed Weight” setting in this case.

Source = Gross Weight, Mode = 4-20 mA

Under Zero

When the gross weight drops below zero, the analog signal continues to decrease.
When the under zero display blanking point is reached, or the analog signal negative
range is exceeded, the analog output immediately switches to approximately O mA and
remains there until the display is no longer blanked or the analog signal returns to
within range.

Over High Limit

When the gross weight exceeds the high limit, the analog signal continues fo increase.
When the display blanking point is reached, or the analog signal positive range is
exceeded, the analog output immediately switches to approximately 24 mA and
remains there until the weight display is no longer blanked or the analog signal refurns
to within range.

METTLER TOLEDO IND560 PLC Manual 1-3




Source = Rate, Mode = 4-20 mA

Under Zero

When the rate drops below zero, the analog output quickly switches to approximately O
mA and remains there until the rate returns fo within the programmed range.

The jump to O mA will occur only as quickly as the rate value is updated in the
terminal. Rate updafe is based on Measurement Period and Output Average, selected in
the ferminal’s sefup menu.

Over High Limit

When the rate exceeds the high limit, the analog output quickly switches fo
approximately 24 mA and remains there until the rate returns to within the programmed
range.

The jump to 24 mA will occur only as quickly as the rate value is updated in the
terminal. Rate updafe is based on Measurement Period and Output Average, selected in
the ferminal’s sefup menu.

Source = ABS - Rate, Mode = 4-20 mA

Under Zero

Not applicable. ABS-Rate recognizes negative rate values as valid.

Over High Limit

When the rate exceeds the analog output high limit, the analog output quickly switches
to approximately 24 mA and remains there until the rate returns to within the
programmed range.

The jump to 24mA will occur only as quickly as the rate value is updated in the
terminal. Rate updafe is based on Measurement Period and Output Average, selected in
the ferminal’s sefup menu.

Source = Displayed Weight, Mode = 0-10 VDC

Under Zero

When the displayed weight (gross or net) drops below zero, the analog signal
continues to decrease. When the under zero display blanking point is reached, or the
analog signal negative range is exceeded, the analog output immediafely switches fo
approximately -2.4 VDC and remains there until the display is no longer blanked or the
analog signal returns fo within range.

Over High Limit

When the displayed weight (gross or net) exceeds the high limit, the analog signal
continues to increase. When the display blanking point is reached, or the analog signal
positive range is exceeded, the analog output immediately switches to approximately
12.5 VDC and remains there until the weight display is no longer blanked or the analog
signal returns fo within range.

Source = ABS - Displayed Weight, Mode = 0-10 VDC

Under Zero

As the ABS-displayed weight increases in value, the analog output signal will climb
towards the maximum output (20mA or 10VDC). When the true under zero blanking
point is reached, the analog output immediately switches fo approximately -2.4V and
remains there until the display is no longer blanked.

Over High Limit

Only possible when weighing in gross mode with ABS-displayed weight as the source.

Works the same as the standard “Displayed Weight” setting in this case.
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Source = Gross Weight, Mode = 0-10 VDC

Under Zero

When the gross weight drops below zero, the analog signal continues to decrease.
When the under zero display blanking point is reached, or the analog signal negative
range is exceeded, the analog output immediately switches to approximately -2.4 VDC
and remains there until the display is no longer blanked or the analog signal returns to
within range.

Over High Limit

When the gross weight exceeds the high limit, the analog signal continues to increase.
When the display blanking point is reached, or the analog signal positive range is
exceeded, the analog output immediately switches to approximately 12.5 VDC and
remains there until the weight display is no longer blanked or the analog signal refurns
to within range.

Source = Rate, Mode = 0-10 VDC

Under Zero

When the rate drops below zero, the analog output quickly switches to approximately -
2.4 VDG and remains there until the rate returns fo within the programmed range.

The jump to -2.4 VDC will occur only as quickly as the rate value is updated in the
terminal. Rate updafe is based on Measurement Period and Output Average, selected in
the ferminal’s sefup menu.

Over High Limit

When the rate exceeds the high limit, the analog output quickly switches fo
approximately 12.5 VDC and remains there until the rafe returns to within the
programmed range.

The jump fo 12.5 VDC will occur only as quickly as the rate value is updated in the
terminal. Rate updafe is based on Measurement Period and Output Average, selected in
the ferminal’s sefup menu.

Source = ABS - Rate, Mode = 0-10 VDC

Under Zero

Not applicable. ABS-Rate recognizes negative rate values as valid.

Over High Limit

When the rate exceeds the analog output high limit, the analog output quickly switches
fo approximately 12.5 VDC and remains there until the rate returns fo within the
programmed range.

The jump fo 12.5 VDC will occur only as quickly as the rate value is updated in the
terminal. Rate updafe is based on Measurement Period and Output Average, selected in
the ferminal’s sefup menu.

1.3. Installation

24

/N WARNING

DISCONNECT ALL POWER TO THIS UNIT BEFORE REMOVING THE FUSE OR SERVICING.

72184339109 1 09/2014

METTLER TOLEDO IND560 PLC Manual 1-b




/N\ WARNING

DO NOT APPLY POWER TO THE IND560 TERMINAL UNTIL INSTALLATION OF COMPONENTS AND EXTERNAL
WIRING HAS BEEN COMPLETED.

& OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES.

The analog output option for either enclosure type 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 fo assist in the
installation.

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.

1.4. Setup in the IND560 Terminal

Figure 1-2 illustrates the setup procedures for configuring the Analog Output option for the IND560

terminal.
| PLC |
-] Andlog Oufpuf |
- Source |
~] Channel ]
: |
|

-1 Zero Value
--| Full Scale Value

| 3(¢€ - { Analog Output Zero Calibration |
| ANALOG OUT — CAL ZERO WARNING |

Analog Output signal is now 10V/20mA
Adjust with arrows below

R 3 v A A

-- a|'|<+ ————— {  Analog Output Full Calibration |
[ ANALOG OUT - CAL FULL WARNING |

Analog Output signal is now 10V/20mA
Adjust with arrows below

L v v A A

Figure 1-2: Setup Procedures for Configuring the Analog Output Option Card
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1.4.1.
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Analog Output Setup Sub-Block

To configure the Analog Output Kit Opfion:

1.

With power to the IND560 terminal removed, connect a volt or current meter to the appropriate
output. If the customer’s device is already connected, the meter is not necessary.

2. Apply power to the terminal and enter Setup. Navigate to PLC sub-block.

10.

1.

Select the Analog Output branch, then select the source. Choices are None, Displayed Weight
(the default), Gross Weight, Rate. None disables the analog output. Displayed Weight outputs
an analog signal based on the displayed net or gross weight. When Gross Weight is selected,
the analog signal is based on the gross weight regardless of what the net weight might be. In
order fo be available as a source, Rate must be configured at Scale > Rate.

Next, select the Channel. Options are Scale and None. Scale is the only opfion available now;
None is reserved for future use.

At the Zero Value prompt, enter the desired source value for which the analog output should be
zero. Typically this would be “0” in most applications; however, any valid value below the high
limif can be used.

At the Full Scale Value prompt, enter the desired source value at which the analog output
should be at its high limit. For sources of weight, this would typically be scale capacity, but it
could be lower. For rate, this should be the rate value that should provide a full analog output
signal.

After all these parameters have been entered, the analog output can be adjusted to meet the
customer’s requirements using the ZERO softkey —>[]<— and the SPAN softkey ->|'|<-. To adjust
the zero reference analog signal, press the ZERO softkey —>[](—.

Nofe that a display message is shown warning that during the adjustment, the analog oufput
will be set to zero and will not monitor changes in the source value. Press the ESCAPE softkey
@ to exit the zero adjustment process or press the OK softkey ?}(' to continue the adjustment
process.

At the Analog Output - Cal Zero screen, use the softkeys to adjust the analog output signal to be
exactly zero on the customer’s device. The available softkeys are described in Table 1-1.

Table 1-2: Softkey Descriptions

; Coarse Down  This adjusts the analog signal level down in large steps.

v Fine Down  This adjusts the analog signal level down in small steps.

A Fine Up This adjusts the analog signal level up in small steps.

: Coarse Up This adjusts the analog signal level up in large steps.

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

Now, the full scale analog oufput value cab be adjusted by pressing the SPAN softkey +|'|e. A
similar warning message will be shown indicating the analog output will be set to the high
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1.4.1.1.

1.5.

value and will not monifor changes in the source. Press the ESCAPE softkey (Ese] to exit the
span adjustment process or press the OK softkey 9}" to continue the adjustment process.

12. At the Analog Output - Cal Full screen, use the softkeys to adjust the analog output signal to be
exactly what the customer’s device requires for its high limit. The available softkeys are
described in Table 1-1.

Setting a Negative Value

It is sometimes necessary to set a negative value fo define the lower end of the span. For example,
the 4mA oufput might be set to correspond to a weight value of -20 kg.

It is not possible to sef a negative weight value directly from the IND560 operator inferface.
However, there are two ways of setfing a negative value:

e Use an external QWERTY keyboard connected to the terminal’s (optional) USB port to enter the
negative value in setup on the terminal, in the Analog Output Zero Value field.

o Enter the negative value directly into Shared Data variable ao0103 (Analog Output Zero Preset).

Wiring

/\ WARNING

DO NOT APPLY POWER TO THE IND560 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 OF CIRCUITRY. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN BODILY INJURY.

The maximum recommended cable length for the 0-10 VDC output is 50 feet (15.2 mefers). 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. See Figure 1-3 for connection and termination information.
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NOTES:

1. USE TWO-CONDUCTOR SHIELDED CABLE.
2. MINIMUM RESISTANCE OF DEVIGE LOAD: 500 OHMS.

3. WIRE SIZE: 18 AWG (.823 mm?) MAXIMUM
24 AWG (0.205 mm?) MINIMUM.

4-20 mA

ze gz
= > =
¥ =
83 8
+
VOLTAGE
CURRENT
SENSING
SENSING DEVICE
DEVICE

Figure 1-3: Analog Output Kit Wiring Connections

1.6. Analog Output Kit Spare Parts

There are no associated spare parts with the Analog Outfput option kit. The kit number is
71209099. Table 1-2 shows what the kit contains.

Table 1-3: Analog Output Option Kit

Description Qty.
Installation Instructions 1
PCB Package 1
Installation Kit 1
Gland Kit 1
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2 A-B RIO Interface Option

2.1. Overview

The A-B RIO inferface option kit enables the IND560 terminal fo communicate fo Allen-Bradley

Programmable Logic Controllers (PLCs) through direct connection to the A-B RIO network. The
option consists of a backplane-compatible I/O module and software that resides in the IND560
terminal, which implements the data exchange.

The A-B RIO inferface for the IND560 has the following features:

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

e User programmable RIO communication parameters are configured in software set up through
the ferminal keyboard/display.

o Capability for bi-directional discrefe mode communications of weight, display increments,
sfatus, and control data between the PLC and the ferminal.

o Capability for bi-directional block transfer communication of many IND560 data variables.
Figure 2-1 shows an A-B RIO option board, with its connector af lower left.

Figure 2-1: A-B RIO Option Board
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2.1.1. Communications

The IND560 terminal ufilizes component parts that are provided by Allen-Bradley to ensure
complete compatibility with the Allen-Bradley RIO network. An IND560 ferminal is recognized as an
RIO (Allen-Bradley) device by the PLC.

Each opfion connected to the Allen-Bradley RIO network represents a physical node. The connection
is facilitated by a three-position removable terminal block on

the option card back panel. 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 2-2). This cable is often referred to as “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.

The communication baud rate of the IND560 terminal can be selected in the setup menu at
Communication > PLC > A-B RIO (Figure 2-3).

2.1.2. 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 IND560 and the PLC. The IND560’s address is programmed in the setup menu at
Communication > PLC > A-B RIO in the setup menu. The IND560 address can be enfered in either
decimal or octal. Most PLC address entry is in octal.

Also within the sefup menu of the IND560 are selections for the logical rack address, starting
quarter, 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 to accommodate
all of the required data for the scales in a single, logical rack. The IND560 will defermine the
number of quarters needed for the chosen data format and number of configurable Message Slots. It
only allows selection of the possible starting quarters and maximum Message Slots.

2.1.3. 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 interface option has its own logical rack
address fo send and receive information to and from the PLC. Discrete data is always sent even
when the optional block fransfer dafa is used.

Block transfer datfa is available when the opfion is enabled through the IND560 Communication >
PLC > A-B RIO sefup menu. This data is used fo pass information that cannot be sent by the
discrete data because of size or process speed limitations. See the Data Definition section for more
information.
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2.2. Data Definition

The A-B RIO Kit option uses two types of data for ifs communication with PLCs: discrete data and
block transfer data. Discrefe data is always available. The dafa transfer is accomplished via the
PLC’s I/0 messaging. Block transfer data is only available if this data option is enabled through the
Communication > PLC > A-B RIO setup block (see Figure 2-3). If the block transfer data option is
enabled, it is provided in addition to the discrefe dafa. Block fransfer dafa requires “block transfer”
ladder sequence programming to accomplish the dafa transfer between the IND560 and PLC.

2.2.1. Data Integrity

The IND560 has specific bits fo allow the PLC to confirm that dafa was received without inferrupt
and the IND560 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 for the IND560. Refer to data charts in
Appendix A and Appendix B for specific information regarding the Data OK, Update in Progress,
Data Integrity bits and their usage.

2.2.2. Discrete Data

There are three formats of discrete data available with the A-B RIO Kit option: infeger, division, and
floating point. Only one fype of data format may be selected and used by all IND560’s sharing the
same A-B RIO logical rack address.

The format of discrete data will affect the amount of rack space required. Integer and division
formats require one-quarter rack per IND560 Message Slot (two 16-bit words of input and two 16-
bit words of output dafa). One IND560, with 1 Message Slot, would use a quarter rack. Two
IND560s, with 1 Message Slot each, would use a half rack. Three IND560s, with 1 Message Slot
each, would use three-quarters of a rack. Four IND560s, with 1 Message Slot each, would use a
full rack.

The floating-point format requires more space per IND560 because floating point data uses two 16-
bit words of data to represent just the numeric dafa alone. The floating point format uses one-half
rack per IND560 Message Slot (four 16-bit words of input and four 16-bit words of oufput data).

Section of the appropriafe 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 to 32,767 scale divisions or increments. The floating-point
format can represent a 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. 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 IND560 and PLC for the
application. Because the floating point format has more space for its data, it has additional
information that can be sent or received without using the opfional block fransfer data. Please see
each formats detailed description of the data available to determine which is most suitable for the
specific application.

72184339 1 09 | 09/2014 METTLER TOLEDO IND560 PLC Manual 2-3



2-4

2.2.2.1.

2.2.3.

Examples

Byte Order

The byte order parameter sets the order in which the data bytes and words will be presented in the

250 x .01 scale

IND560 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 formafs could be used in this case.
50,000 x 10 scale
IND560 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 notf be used because it would send a
negative or invalid value once the weight exceeded 32,767.

150 x .001 scale

IND560 Displays: 0 2.100 51.607 | 150.000
Format sent:

Integer 0 2100 -13929 18928

Division 0 2100 -13929 18928

Floating Point 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.

PLC data format. Available byte orders are:

e Word Swap — (default) Makes the data format compatible with RSLogix 5000 processors.
e Byte Swap - Makes the dafa format compatible with S7 PROFIBUS.

e Standard — Makes the data format compatible with PLC 5.

¢ Double Word Swap - Makes the data format compatible with the Modicon Quantum PLC for

Modbus TCP networks.
Table 2-1 provides examples of the various byte ordering.

METTLER TOLEDO IND560 PLC Manual
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E Note: Byte Order was introduced into the IND560 in firmware version 3.xx. Terminals running
firmware versions earlier than v3.xx will not see a setting for Byte Order in their setup
selections.

Table 2-1: PLC Data Byte Ordering

Double Word
Word Swap Byte Swap swap Standard
Terminal Weight Value 1365
PLC| 15 |Bit#| O | 15 |Bit#| O | 15 |Bit#| 0 | 15 |Bit#/| 0
Integer We‘gv“;rg“'“e 0X054B Hex 0x4B05 Hex 0x4B05 Hex 0X054B Hex
st .
|1 Weightvalue |, 6000 Hex 0xA944 Hex 0X0060 Hex 0x44A9 Hex
Floating word
Point | ™ e
2 ij'gz value | %4479 Hex 0X0060 Hex 0XA944 Hex 0X6000 Hex

Message Slots

The infeger and division formafs provide one-quarter rack (two 16-bit words of input and two 16-bit
words of output data) per Message Slot. Depending upon the starting quarter there may be up fo
four Message Slots provided. Each Message Slot’s first input word provides scale weight data and
the inpuf weight data may be selected by the PLC using the Message Slot’s second output word bit
0O, bit 1, and bit 2. Only the first Message Slof (second 16-bit outpuf word) can be used fo issue
scale commands, download Target and Tare values, and turn outputs on and off. Table 2-2, Table
2-3,Table 2-1 and Table 2-5 provide input and outpuf words and word usage information for
Integer and Division modes with and without block transfer enabled.

The number of Message Slots is configured in Setup at Communication > PLC > Dafa Format (see
Figure 2-3).

Table 2-2: PLC Input Words - Word Usage (Integer and Divisions), Block Transfer 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 i i
Weight Data
! Message Slof 1 Scale i i i
Status
9 Message Slof 2 Message Slof 1 i i
Weight Data Weight Data
3 Message Slot 2 Scale Message Slot 1 i i
Status Scale Status
4 Message Slof 3 Message Slof 2 Message Slof 1 i
Weight Data Weight Data Weight Data
5 Message Slot 3 Scale Message Slof 2 Message Slof 1 i
Status Scale Stafus Scale Stafus

METTLER TOLEDO IND560 PLC 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 Slof 4 Message Slof 3 Message Slot 2 Message Slof 1

Weight Data Weight Data Weight Data Weight Data
v Message Slotf 4 Scale Message Slot 3 Message Slof 2 Message Slof 1
Status Scale Status Scale Status Scale Status
Table 2-3: PLC Output Words - Word Usage (Integer and Division), Block Transfer 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 Slof 1 ) i i
Weight Data
! Message Slot 1 Scale ) ) i
Command
2 Message Slot 2 Message Slot 1 Weight ) i
Weight Data Data
3 Message Slof 2 Scale | Message Slot 1 Scale ) i
Command Command
4 Message Slof 3 Message Slof 2 Weight | Message Slot 1 Weight i
Weight Data Data Data
5 Message Slof 3 Scale | Message Slot 2 Scale | Message Slot 1 Scale i
Command Command Command
6 Message Slot 4 Message Slot 3 Weight | Message Slot 2 Weight | Message Slot 1 Weight
Weight Data Data Data Data
v Message Slof 4 Scale | Message Slot 3 Scale | Message Slot 2 Scale | Message Slot 1 Scale
Command Command Command Command

Table 2-4: PLC Input Words - Word Usage (Integer and Division), Block Transfer 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 Slot 1
2 Not Valid Weight Data ) )
3 Not Valid Message Slot 1 Scale i i

Status

. Message Slot 2 Message Slot 1 i
4 Not Valid Weight Data Weight Data

. Message Slot 2 Scale | Message Slot 1 Scale
5 Not Valid Status Status ;
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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 Not Valid Message Slot 3 Message Slot 2 Message Slot 1

Weight Data Weight Data Weight Data
v Not Valid Message Slot 3 Scale | Message Slot 2 Scale | Message Slot 1 Scale
Status Status Status
Table 2-5: PLC Output Words - Word Usage (Integer and Division), Block Transfer 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 Nof Valid Reserved Reserved Reserved
1 Nof Valid Reserved Reserved Reserved
. Message Slot 1
2 Not Vaiid Weight Data ; ;
. Message Slot 1 Scale
3 Nof Valid Command - -
. Message Slot 2 Message Slot 1 )
4 Nof Valid Weight Data Weight Data
5 Not Valid Message Slot 2 Scale | Message Slot 1 Scale i
Command Command
6 Not Valid Message Slot 3 Message Slot 2 Message Slot 1
Weight Data Weight Data Weight Data
. Message Slot 3 Scale | Message Slot 2 Scale | Message Slot 1 Scale
7 Not Valid
Command Command Command

The floating poinf format provides one-half rack (four 16-bit words of input and up to four 16-bit
words of output data) per Message Slot. See Table 2-6 and Table 2-7 for details.

The number of Message Slots is configured in Setup at Communication > PLC > Data Format (see

Figure 2-3).
Table 2-6: PLC Floating Point Input Words
PLC Output Words Bits 0 - 7 Bits 8 - 15

0 Message Slot 1: Reserved Message Slot 1: Command Response
1 Message Slot 1: Floating Point data | Message Slot 1: Floating Point data
2 Message Slot 1: Floating Point data | Message Slot 1: Floating Point data
3 Message Slot 1: Scale Status Message Slot 1: Scale Stafus

4 Message Slot 2: Reserved Message Slot 2: Command Response
5 Message Slot 2: Floating Point data |  Message Slot 2: Floating Point data
6 Message Slot 2: Floating Point data | Message Slot 2: Floating Point data
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PLC Output Words Bits 0 - 7 Bits 8 - 15

7 Message Slot 2: Scale Status Message Slot 2: Scale Status
Table 2-7: PLC Floating Point Output Words
PLC Output Words Usage

0 Reserved

1 Message Slot 1: Command

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

5 Message Slot 2: Floating Point data
6 Message Slot 2: Floating Point data
7 Not Used

E The data layout of the Message Slofs is defined in Appendix A (Integer and Division) and
Appendix B (Floating Point).

2.2.5. Integer and Division

\When integer or division selected, the IND560 will have one quarter rack of data in each Message
Slot (two 16-bit words for input data and two 16-bit words for output data). 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 IND560 will send specific weight data to 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 to download a fare or target, and one 16-bit word
for bit encoded command information.

Appendix A provides detailed information on the infeger and division data formats.

2.2.6. Floating Point

2.2.6.1. Operational Overview

The IND560 uses infeger commands from the PLC to select the floating point weight output data.
The IND560 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 IND560
recognizes a command, it acknowledges the command by setfing a new value in the command
acknowledge bits of the scale’s command response word. The IND560 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 until it receives the command acknowledgment from the
IND560 before sending another command.

The IND560 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 IND560 acknowledges the command from the PLC once but
sends and updates the value at every A/D update. If the PLC requests a stfatic value, the IND560
acknowledges the command from the PLC once and updates the value once. The IND560 will
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continue to send this value until it receives a new command from the PLC. Gross weight and nef
weight are examples of real-fime data. Tare weight, fargef, feed, and folerance values are examples
of static data.

The IND560 can send a rofation of up to nine different real-time values. The PLC sends commands
to the IND560 to add a value to the rotafion. Once the rotation is esfablished, the PLC must instruct
the IND56G0 to begin its rotation automatically, or the PLC may control the pace of rotation by
instructing the IND560 to advance to the next value. If the IND560 is asked to aufomatically
alternate its output data, it will switch fo the next value in its rotafion af the next A/D update. (The
A/D update rate depends on the scale type. An analog scale has an update rate of 20 Hz or 58
milliseconds.)

The PLC may control the rotafion by sending alternate report next field commands (1 and 2). When
the PLC changes fo the next command, the IND560 switches to the next value in the rotation. The
IND560 stores the rotation in its shared data so the rotation does not have fo be re-initialized affer
each power cycle. When the PLC does not set up an input rotafion, the default input rotation
consists of gross weight only. Refer to the floating-point command examples in Appendix B for
additional information.

The method of handling string and floafing point data varies between Allen-Bradley PLC
generations. The IND560 provides floating point data in the order used by the PLC5. The
ControlLogix 5000 is the reverse of the PLC5 and requires programming steps fo perform word
swapping of the 32-bit floating point data received.

Appendix B provides detailed information of the floating point data format.
2.2.6.2. Floating Point Data Format and Compatibility
Appendix A provides detailed information of the floating point data format.

In Floating Point Message mode, the PLC and terminal exchange weight, target, and fare data in
single-precision floating-point format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 754-198b, specifies the format for single-precision floating point numbers. If 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 floafing point number provides greater 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.

Some Allen-Bradley PLCs require special integrity checking fo communicate floating point numbers
across the Remote I/0 link. The Allen-Bradley PLC-5 and KTX Scanner Card programs must check
two data infegrity bits 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 fo
make special checks fo guarantee the validity of the floating-point dafa. The Allen-Bradley PLC-3
and PLC-5/250 cannot support ferminals in floating point mode as they cannot guarantee the
integrity of the floating-point data.

There are two dafa integrity bits that the ferminal uses to maintain data integrity when
communicating with the Allen-Bradley PLC-5 Remote 1/0 Scanner or KTX Scanner Card. One bit is
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in the beginning byte of the data; the second is in the ending byte of the data for a scale slotf. 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 to the PLC-5 program detects this
condition, it should send a new command fo the terminal.

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

The method of handling string and floating point data varies between Allen-Bradley PLC
generations. The IND560 provides floating point data in the order used by the PLCb. The
ControlLogix 5000 is the reverse of the PLC5 and requires programming steps fo perform word
swapping of the 32-bit floating point data received.

2.2.6.3. Shared Data Mode

The Shared Data mode PLC communication is not available with the A-B RIO option. Block Transfer
communication is used instead.

2.2.7. Block Transfer

Block Transfer mode is much less efficient than the discrete data modes, which are optimized for
real time communications of weight and status data. Block Transfer mode accesses the IND560
“Shared Data” directory structure each fime a data item is accessed. By contrast, the discrete mode
communications has a direct interface fo a limited number of real time ferminal dafa fields.

B Do not use Block Transfer mode for real-time communications.
2.2.7.1. Block Transfer Data

Block transfer allows the IND560 terminal and PLC to exchange many types of data in blocks of up
to 88 bytes.

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

2.2.8. Block Transfer Formats

Table 2-8 and Table 2-9 provide block transfer format information for block transfer write to the
terminal and block transfer read from the ferminal.

Table 2-8: Block Transfer Write (Words 0—62) to Terminal

Base# | 0 1 | 2 | 3 | a4 | s | e | 1 | 8 9
N#-0 Display | 16 Byte Display String: sent from PLC to terminal shared dafa if preceding word is non-zero | 8 Byte>>
' Mode* value and discrete display bits are setf fo 7 ASCII

<<Floating Point Write Field
N#:10 | Code: shows where next value
will be loaded

Floating Point Write | 8 Byte ASCII Siring Write Field Code: shows 40
Value where the next value will be loaded Byte>>

N#:20 <<40 Byte String Data. Nofe: if string is shorter than 40 bytes it must be left justified and null-terminated >>
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N#:30 << 40 Byte String Data. Note: if siring is shorter than 40 bytes it must be left-justified 8 Byte>>
: (and null-terminated)>> ASCII
] <<Floating Point Read Field | 8 Byte (ASCII) String Read Field Code: requests
N#:40 | 6ode: requests FP value for BTR string value for BTR Reserved
N#:50 Reserved
N#:60 Reserved
Table 2-9: Block Transfer Read (Words 0—-62) from Terminal
Bse#| o0 | 1 | 2 | 3 a | s 6 | 1 | 8 | o
8 Byte (ASCII) Floating Poinf Read Field Floating Point Read | 8 Byte (ASCII) String Read Field Code: name
N#:0 X ) ; i )
Code: name of value sent in next field Value of string sent in next field
N#:10 40 Byte Data String>>
N#:20 <<40 Byte String Data. Nofe: if string is shorfer than 40 byfes it must be left-justified (and null-terminated)>>
N#:30 Reserved
N#:40 Reserved
N#:50 Reserved
N#:60 Reserved

* Display Mode: The integer value of this word determines how the IND560 display operates:

0 = reset display fo 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 fo eight with two leading spaces.
Example Shared Dafa = wiO101 . Hex value of field code = 2020 7774 3031 3031

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

Table 2-10 and Table 2-11 describe some of the floating point and string data fields that the
IND560 terminal can access. String data fields are ASCII character strings that identify an IND560
Shared Data variable. Each table confains the following information:

72184339109 1 09/2014

Field Code — is the ASCII field that must be loaded into the Block Transfer write buffer. It
identifies the data that is written to the ferminal or returned by the terminal in a Block Transfer
read.

The field code must be expanded fo 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 Attribute consisting of two ASCII
numeric characters. The Shared Data Class Instance is typically ‘017, there are only a few
Shared Dafa Classes that have more than one 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.
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o Description — is a description of the field.
e Read/Write — indicates whether the PLC can read and/or wrife fo the field.

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

Table 2-10: Floating Point Accessible Shared Data Fields

Field Code Description Read/Write | Length
w0110 Gross Weight R 4
wi0111 Net Weight R 4
wi0112 Auxiliary Gross Weight R 4
w0113 Auxiliary Net Weight R 4
ws0102 Tare Weight R 4
ws0104 Auxiliary Tare Weight R 4
sp0105 Target Coincidence Value RAW 4
wx0131 Scale Motion (O or 1) R 4
wx0132 Centfer of Zero (O or 1) R 4
wx0133 Over Capacity (O or 1) R 4
wx0134 Under Zero (O or 1) R 4
wx0135 Nef Mode (O or 1) R 4
ws010T Current Scale Mode R 4
ws0102 Tare Weight R 4
ws0104 Auxiliary Tare Weight R 4
ws0105 Current Units R 4
ws0106 Tare Source R 4
cs0104 Auxiliary Weight Units RAW 4
sp0104 Target Dafa Stream Type R/W 4
xp0101 Transaction Counter RAW 4

Table 2-11: Accessible String Shared Data Fields
Field Code Description Read/Write | Length
wi0101 Gross Weight R 13
wi0102 Net Weight R 13
wi0103 Weight Units R 4
w0104 Auxiliary Gross Weight R 13
wit0105 Auxiliary Net Weight R 13
wi0106 Auxiliary Weight Units R 7
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Field Code Description Read/Write | Length
cs0112 Custom Units Name RIW 13
¢s0103 Scale ID RIW 21
Cs0113 Custom Unit Conversion Factor
sp0101 Target Description RAW 21
xd0103 Current Date R 12
xd0104 Time of Day R 12
xs0104 Software Part Number R 15
prO131 ID1 Prompt RAW 40
pr0132 ID2 Prompt RAW 40
pa0101 ID1 Response R/AW 40
pa0102 ID2 Response RAW 40
pt0101 Print Template 1 RAW 40
ptO111 Print Literal 1 R/AW 40

Refer to the IND560 Shared Data Reference manual for a full list of Shared Data variables. The
Shared Data reference can be found on IND560 documentation CD, part number 71209397.

Controlling the Discrete 1/0 Using a PLC Interface

The IND560 terminal provides the ability fo directly control ifs discrete outputs and read its discrete
inpufs via the (digital) PLC inferface options. System infegrators should be aware that the terminal’s
discrete 1/0 updates are synchronized with the terminal’s A/D rate and not with the PLC 1/0 scan
rate. This may cause a noficeable delay in reading inpufs or updating outputs as observed from the
PLC to real world signals. Consult the IND560 Terminal Technical Manual for discrete 1/0 wiring.
Also note the outpufs must be unassigned in the IND560 terminal setup.

Hardware Setup

Wiring

The IND560 terminal’s A-B RIO option card uses a three-position removable terminal strip to
connect to the A-B RIO network interface (Figure 2-2). Cable distance, type, and termination are

specified by Allen-Bradley (Refer to Allen-Bradley documentation for reference on cable design
guidelines for the various PLCs). METTLER TOLEDO recommends Belden 9463 cable.

E The terminal strip connector comes with the A-B RIO interface option kit.
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2.4.

2.4.1.
2.4.1.1.

24.1.1.1.

NOTES:

3.WIRE SIZE: 14 AWG (2.088 mm2) MAXIMUM
22 AWG (0.322 mm2) MINIMUM.

LY o
=3<
2 Zu
=
mo

Figure 2-2: Three-Position Terminal Strip Wiring

Software Setup

1.CONNECTION WITH TWIN AXIAL CABLE (BLUE HOSE) SHOWN.

2.REFER TO ALLEN-BRADLEY REMOTE 1/0 DOCUMENTATION FOR
TERMINATION RESISTOR AND OTHER CONSIDERATIONS.

The IND560 ferminal automatically detects the presence of an A-B RIO Kit option board if one is
installed. When detected, the IND560 terminal adds the Allen-Bradley parameters in a program

block under Communication > PLC.

| PLC |

- A-BRIO |

Node Address

Start Quarter

Data Rate

-
-
{ Last Rack
-

-[ Block Transfer

- Data Format |

- Format

| Byte Order

t——{ Message Slots

Figure 2-3: A-B RIO Program Block
A-B RIO Setup Sub-Block
A-B RIO setup
In Setup, access Communication > PLC > A-B RIO.

Node Address

Prior fo the Node Address fext box is a selection field allowing the user to enter the node address in

either Decimal or Octal.

Then select the Node Address text box and using the numeric keypad to enter the appropriate node

address (0-62).
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24.1.1.2. Start Quarter (Group)
Use the selection box fo select the appropriate start quarter address 1-4 (group 0-6).

24.1.1.3. Last Rack
Select Disabled or Enabled for last rack designation.

24.1.1.4. Data Rate

Use the selection box fo select the desired data rafe. Selections available are 56.6 Kb, 115.2 Kb or
230.4 Kb.

2.4.1.1.5. Block Transfer

Use the Block Transfer selection box to either Disable or Enable the block fransfer mode of
operation.

2.4.1.2. Data Format setup

In Setup, access Communication > PLC > Data Format.

24.1.2.1. Format
The data format is selected from a drop-down list. Choose Divisions, Integer (default) or Floating
Point.

24122, Byfe Order

Available selections are Standard, Byte Swap, Word Swap (default), and Double Word Swap. See
Table 2-1 for definifions.

2.4.1.2.3. Message Slofs
Select from 1 fo 4 message slots.

2.5. Troubleshooting

If the IND560 does not communicate with PLC do the following:

e Check wiring and network termination.
o Confirm that the IND560 settings for data type and rack assignment match those in the PLC.
¢ Replace the A-B RIO interface Kit if the problem persists.

o If the communication kit was changed from another type, like PROFIBUS, ControlNet or EtherNet
I/P, carry out a Master Reset on the IND560.

2.5.1. Status LEDs

The A-B RIO card has an LED indicafor fo indicate communication status of the card. Figure 2-4
indicates the location of the LED, and Table 2-12 explains its indications.
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Figure 2-4: A-B RIO Card Status LED

Table 2-12: A-B RIO Status LED Indications

LED Indications Meaning
No LED Bad card or no power. Check cable wiring or PLC power.
Solid Green Online and communicating

Power fo network but node not communicating to PLC.

Blinking LED Check for rack size or dafa size mismatch.

2.6. Allen-Bradley RIO Interface Kit Part Numbers

There are no associated spare parts with the A-B RIO option kit. The opfion kit part number is
71209098. Table 2-13 shows what is included in the Kit.

Table 2-13: A-B RIO Option Kit

Description aty.
Installation Instructions 1
PCB Package 1
Installation Kit 1
Gland Kit 1
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2.7. Interfacing Examples

The remaining Figures show sample screens from ladder logic programming examples for RSLogix
5000 software. The documentation CD part number 71209397 contains complete versions of
these.

i RSLogix 5000 - IMD560_Integer [1756-L1] - [MainProgram - MainRoutine]

|E° File Edit View Search Logic Communications Tools “Window Help

8= & %[8|e] || [ =l Al [+ @ Qe

i]llline 1. [ RUN Path: ITEP—1 %111.111.111 1614B ackplanet0 lliﬁj
Na Forces | I oK
_NoEd\ts g._,EIBET ﬂ |—||h:HI J .JMP|LBL].JSRJ.JXF{|RET|SEIR]TND] ﬂ

i) | A | v | £ Filemisc. £ FlefShift { Sequencer ) Program Control i For

=5 Contraller INDS60_Integer =
iZontroller Tags
{23 Controller Fault Handler
&= Power-Up Handler Thiz Rung cop.les the ra\./v r;cleved Irteger data to ?tag the.n ,:onverls it t.o & Real (Flosting Poirt) number.
i 3 Tasks The MUL (Muttiple) function is not needed when calibration is in whole units.
| sl -
=58 MainTask Copy Flls
= 0% Maifrogram Source INDS6:| Datalo]
Program Tags Dest Recieved_{st_Gir
MainRoutine Length 1
3 Unscheduled Programs
=50 Mation Eroups LIL
3 ungrouped Axes MLtiply
(Z3 Trends Source &, Recieved_1st_Gtr
=55 Data Types 0«
L User-Defined Source B 01
] Skir
+ Ly strings Dest Scale_Data_1st_Glr_Rack
+- 0 Predefined oo
+- ) Module-Defined
=55 170 Configuration
= ﬂ [3] 1756-DHRIOE RIO_Scannet
ﬂ A =002 014> RIO-ADAPTE

(End)

< I >

Type Ladder Diagram (hfain)
Description

| |1 | * | ymainRoutine / 1

Rung 0 of 3 pp fER [

Figure 2-5: RSLogix 5000 — IND560 Integer
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RSLogix 5000 - IND560_Float in IND560_Block Transfer.

|E‘> Filz Edit ‘iew Search Logic Communications Tools window  Help S S|
S ra s |
|=|2| S| %|%|@ | [movene ol K% = IE &S
Offline 0. FRUN M— E Pan [TCPANLIIT 16 BackpleneD ~| =l
Ma Forces k. F oK
| [T BAT |
4| H |k | =l | avP | LEL | ask | JxR | RET | SBR | THD »
ok 3] B | AL | e ]um | on | s cer | o] ]
] | Al A FileMisc 4 FileiShift 4 Sequencer ) Program Control 4 For
=43 Controller INDS60_Flaat
Controller Tags
(771 Controller Fault Handler i
: 3 & Pomer:LpHandler Thizs Rung is to copy the rawe slat 1 recieved data to ancther tag for formating the data into & readable format
= Tasks 5 Mote that SYWPB function reverses the byte order, that is because the data recieved iz meant for @ PLC 5. The result is data that matches
= £ MainTask whiat the INDSE0 weight dats.
= @ MainProgram Inthe PLC 5 hit zero i= on the left end of the word, in Contrologix S000 bt zero in on the right end of the word. =
Program Tags P:
B3 MainRoutine 3 Synchronous Copy File
BT_Read_Numeric Source IMCSE0:] Datal1]
BT_Read_String Ees‘t hv\feig}"rt_Daha_Ian,nt_Sh:rt_12
BT _'Write_Mumeric engt
BT_Write_String
Clear_Data 5 Byt jusi
[ Unscheduled P sven e
i e Source Weight_Deta_input_Siot_1
=423 Motion Groups oo
(3 Ungrouped Aixes Ordler Made WORD
- [ Trends Dest Soale Data 1=t Siot
=51 Data Types 0.0 ¢
; Cﬂ User-Defined
+ Eﬂ Strings
£} L Predsfined
- mig M”d‘fIE'DE_ﬂ”Ed his: Rung is to copy the raw siot 2 recieved data to ancther tag for formating the data into & readable format
=3 1fO Configuration ote that SWPB function reverses the byte order, that is because the dats recieved is meart for & PLC 5. The result is dats that matches
= fl [3]1756-DHRIOE RIO_Scanner hat the INDSE weight data.
ﬂ A <002 0 1> RIC-ADAPTER Inthe PLC 5 bit zero is on the left end of the word, in Contrologix 5000 bit zera in on the right end of the woard
P
4 | > Synchronous Copy File
Source INDSE0: DatalS]
ke i atdeixdraniivan Dest wieight_Dsta_input_Siot_2
Description Length 2
< | % MPE: pd
= \MainRoutine* £ BT Resd Stri.. 4 BT Resd Mum. £ Clear Data 44| | »
Ready Flung 4of 18 lBPP

Figure 2-6: RSLogix 5000 — IND560 Integer
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RSLogix 5000 - IND560_Float in IND560_Block Transfen. ACD [175

|E> File Edit Wew Search Logic Communications Tools Window Help

E I | Jagktreme

B(=(E| 8 &[m@ |
Offline 7. © RUN [
Mo Forces ».| T ok

™ BAT

Mo Edits 2 Sl

=-£5] Controler INDS60_Flaat

(3 Controller Faulk Handler
(3 Power-Up Handler
=5 Tasks
= 58 MainTask
= a MainProgram
i Program Tags
Exj MainR.outine
BT_Read_Mumeric
BT_Read_String
BT _Write_Mumeric
BT_Write_String
Clear_Data
23 Unscheduled Programs
= 5] Motion Groups
(3 Ungrouped Axes
(23 Trends
= 5] Daka Types
R User-Defined
+ m Strings
- g Predefined
+ 5 Module-Defined
=-£5 1jO Configuration
=l ﬂ [3] 1756-DHRICE RIS _Scanner
ﬂ A <002 0 1> RIO-ADAPTER

< | >

Type Ladder Diagram (Main)
Deszcription

~
%

B Y

A Path | TCR-14111.111.111.1614B ackplanehd

=15
ﬂ =l ‘h:rll I JHP|LBL|.JSRJ.J><H|HET|SBR|TNDI
ll 4| » |TFiEmisc. & Flefshifl i Sequencer ) Program Control £ For

2

wehiat the INDSED weight data

This Rung iz to copy the rave slot 1 recieved data to another tag for formating the data into & readable formst.
Mote that SWPB function reverses the byte order, that is because the data recieved is meant for & PLC 5. The result is data that matches

In the PLC 5 kit zero iz on the left end of the word, in Contrologix 5000 kit zero in on the right end of the word

P

hiat the INDSE0 weight data

Synchronous Copy File
Source INDSE0:].Datal1]
Dest wWeight_Data_Input_Siot_1
Lenogth 2
MPE:
Swwap Byte
Source weight_Data_lnput_Slot_1
0.0 &
Crder Mode WORD
Dest Scale_Data_1st_Siot
0.0 %

his Rung is to copy the raw slot 2 recieved data to another tag for formating the dsta into & readable format.
lote that SWPB function reverses the byte order, that is because the data recieved is meant for a PLC 5. The result is dats that matches

I the PLC & bit zero is onthe left end of the word, in Contrologi: S000 kit zero inon the right end of the word

=

A BT _Read_Stri.. 4 BT Read_Mum.. £ Clear_Data j 4 |

I

Synchronous Copy File

Source INDSE0:].Datals]
Dest wWeight_Data_Input_Siot_2
Length 2

MPE- 1

Rung 4 of 18 ]

Figure 2-7: RSLogix 5000-IND560 Float in IND560 Block Transfer (slot 1)
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ogix 5000 - IND560_Float in IND560_Block Transfer.ACD [1756

rogram - MainRouti
|E° File Edit Wiew Search Logic Communications Tools window Help

g X
o | et e
B|=(E| S| %@ o [ R i el RCVEY,
Offline 0. FRUN S— EE Patn [TCPIMIT1111.111.161\Backplanehl ] &
Mo Forces b, ™ ok
Mo Edits F ﬁgT ﬂ H | = | | JHF | LEL | JSR | JRR | RET | SER | THO | ﬂ
i) 4| v | A FileMisc. A4 Fieishift 4 Ssquencer h Program Control 4 For
=423 Contraller INDS60_Floak
Controller Tags T T oo T T 1T
73 Controller Fault Handler Length 2 L)
23 Power-Up Handler
=45 Tasks MPE
48 MainTask Swvap Evte
= @ MainProgran Source weight_Dsta_nput_Slot_1
Program Tags 00«
B2 MainRoutine Ordet Mode WORD
BT _Read Mumetic Dest Scale_Data_1st_Slot
T_Read_String 0.0
BT _\rite_Mumeric
T_Write_String
Clear_Data
[ Unscheduled Programs hiz Rung i to copy the raw slot 2 recieved data to another tag for formating the data into & readable formst
=125 Motion Groups ote that SWPE function reverses the byte arder, that is because the data recieved is meant for @ PLC 5. The result is data that matches
3 Ungrouped Axes hat the INDSED weight data
3 Trends Inthe PLC 5 bit zero is on the left end of the word, in Contrologix 5000 bit zero in on the right end of the ward
P
= Data Types . Synchronous Copy File
Cys User-Defined Source INDSE0:1 Datal]
+ Eﬂ, Skrings Dest weight_Dsta_Input_Slot_2
- Predefined Length 2
=Ly Module-Defined
—-£5] 10 Configuration AR
= ﬂ [3] 1756-DHRIOJB RID_Scannet Swap Byte
£ <002 0 1% RIO-ADAPTER Source Weight_Data_input_Slat_2
0.0 €
< | ? Crdet Mode WORD
— — Ciest Scale_Data_2nd_Slot
Type Lacider Diagram (Wain) o0 €
Deszcription
< | >

}MainRoutine* 4 BT Read Stri.. 4 BT Read Num.. £ Clesr Data j4| |
Activate the Routine: MainProgram - BT_Read_String (LD}

Rung 4 of 18 APP

Figure 2-8: RSLogix 5000 — IND560 Float in IND560 Block Transfer (slot 2)
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SLogix 5000 - IND540_Float in INDS60_Block Transfer.ACD [1756-1L1]*

File Edit W%iew Search Logic Communications Tools ‘Window Help

%Iﬁsnl @I EK'IEE‘IE-EI -')I&"MI IJagKtrEme

=l Bl5le = v @l

Offline
Mo Forces
Mo Edits

Ee™ P ITEP-1\111.111.111.1B1 “Backplaneid

R i

ﬂ H I ] | (=1 | .Jn.=-| LEL I -JSRI .JXRI RETI SBRI TNIJI ﬂ
M 4| v |TFiEmGEE_J Flershint f Sequencet p Program Control £For

=3 Contraller INDSE0_Float
&8 Controller Tags
(23 Controller Fault Handler
. [ Power-Up Handler
=51 Tasks
o148 MainTask
(=158 MainProgram
Program Tags
MainR.outine
BT_Read_Mumeric
BT_Read_String
BT _'Write_Mumeric
BT_Write_String
Clear_Data
7 Unscheduled Programs
23] Mation Groups
- [ Ungrouped Axes
(13 Trends
= Data Types
- Cpp User-Defined
HZ % Strings
- L Predefined
- @ O Module-Defined
=55 1/ Corfiguration
= ﬂ [3] 1756-DHRIC/E RIO_Scannet
o A <002 013 RIO-ADAPTER

Ml Module Properties - RIO_Scanner (RIO-ADAPTER 1.1)
General I Eonnectlonl Rack Dlagnostlcsl

Tupe: RIO-ADAPTER Generic Remote 1/0 Adapter
Wendor: Allen-Bradley

IINDSSD

Mame:

D escription: Temminal INDSED

Hack # [octall: |2_
Starting Group: IEI Vl
Size: IFuII Rack [81/0 Groups) vI

Parent: RIO_Scanner

Parent Charnel: IEhanneIA vl

[ ok 1|

Statuz: Oifline Cancel Apply

Figure 2-9: RSLogix 5000 Scanner Configuration (screen 1)
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SLogix 5000 - IND540_Float in INDS60_Block Transfer.ACD [1756-1L1]*

File Edit W%iew Search Logic Communications Tools ‘Window Help

DECIEEED

Offline
Mo Forces
Mo Edits

-‘)I&"MI IJag.KtrEme LI @%’l@b'%| IE EIQI @)‘IQI
R Ee™ P ITEF'-‘I\‘I‘I‘I.111.111.181\Backp\ane\ﬂ ;lAEEIJ

|ﬂ H I ] | =] | .Jn.=-| LEL I -JSRI .JXRI RETI ssr<| THDI ﬂ
4 I P& Filemlise. A& Fleishitt £ Sedu o

aJ

hProgram Contr

=3 Contraller INDSE0_Float

&8 Controller Tags

(23 Controller Fault Handler
. [ Power-Up Handler
=51 Tasks

o148 MainTask

(=158 MainProgram
Program Tags
MainR.outine
BT_Read_Mumeric
BT_Read_String
BT _'Write_Mumeric
BT_Write_String
Clear_Data
7 Unscheduled Programs
23] Mation Groups

- [ Ungrouped Axes

(13 Trends

= Data Types

- Cpp User-Defined

HZ Eﬂ Strings

- L Predefined

# L Module-Defined

=5 1O Configuration
= ﬂ [3] 1756-DHRIC/E RIO_Scannet

Bl Module Properties - Local:3 (1756-DHRIO/B 2.2)

Channel & Protocol Emors I Chanrel B Link Status I Channel B Protocol Emors I Backplane
Gieneral Connection I Module Info Channel & Link Status

Type: 1756-DHRIOAE 1756 DH+ Bridge/RI0 Scanner
Wendor: Allen-Bradley

Mame: IFID_S canner

D escription: |

Slat: |3 _I;‘

Type Baud Fate

Parent: Local

Channels;  |RID x| s =
CharnelB;  |RIO I B RACE =

FRevision: I:_|2 _‘:I Electronic Keving: Icompatible Module -I

i A <002 01> RIC-ADAPTER Status: Dfffine ok | ceneel | g | Help
i.
x|

Figure 2-10: RSLogix 5000 Scanner Configuration (screen 2)
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DeviceNet™ Option

Preface

Users should note that the DeviceNet option 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.
Both terminals share the same EDS file and Icon file for use in a DeviceNet network configuration
tool.

This chapfer describes connections and setup that are specific fo the DeviceNet option. The formats
of the data that is fransferred between the indicator and the PLC are described in Appendix A and
Appendix B.

Overview

DeviceNet is an RS-485 based network ufilizing CAN chip technology. This network was created for
bit and byte-level devices. The network can be configured to run up fo 500Kbits per second
depending on cabling and distances. Messages are limited to 8 un-fragmented bytes. Any larger
message must be broken up and sent in multiples. The IND560 implementation of DeviceNet does
not support fragmented messages - all messages are 8 bytes or shorter. The network is capable of
64 nodes including the master, commonly called the scanner.

DeviceNet Characteristics

o DeviceNet specific cable (twisted pair)

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

e Support for up fo 64 nodes

o Node removal without severing the network

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

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

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

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

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

Built-in overload protection

Power available along the bus: both signal and power lines contained in the trunkline
Provisions for the typical request/response-oriented network communications
Provisions for the efficient movement of I/O data

Fragmentation (anything in excess of 8 bytes) for moving larger bodies of information Note:
Mettler Toledo Terminals do nof support fragmented messaging.

Duplicate MAC ID detection

Consult hitp://www.odva.org/ to obtain additional information on DeviceNet.

Figure 3-1 shows a view of the DeviceNet Opfion Board, with its connector af lower left. Figure 3-2
indicates the board’s connector and status lights.

MS (Module Status)
LED

CONNNECTOR

NS (Network
Status) LED

) | 6234 Bea 10

Figure 3-2: DeviceNet Option Board Components

3.3.1. Communications

The IND560 utilizes polled messages. This type of message may be referred fo as scheduled or
cyclic messages. It does not support explicit or unscheduled messaging.

METTLER TOLEDO IND560 PLC Manual
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3.3.2. Node Address

The IND560 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”.

3.3.3. Data Formats
While being polled, the IND560 supports floating point, integer, or divisions.

o Integer — Reports scale weight as a signed 16 bit infeger.

o Divisions — Reports scale weight in display divisions. The PLC multiplies the reported divisions
by the increment size fo calculate the weight in display units.

o Floating Point — Displays weight in floating point data format.

Shared Dafa access isn't available using DeviceNet. Appendix A and B provide detailed information
on dafa formats.

3.3.4. Network Power and Current
Table 3-1 and Table 3-2 detail power and current characteristics of the DeviceNet network.

Table 3-1: Network Power Consumption

Voltage Current
1V 50 mA
25V 30 mA

Table 3-2: Network Inrush Current

Voltage Current Duration
24V 0.7A 6 ms

3.4. Data Definition

3.4.1. Data Integrity

The IND560 Terminals have specific bits to allow the PLC to confirm that data was received without
interrupt and the IND560 Terminal is not in an error condition. If is important to monitor these bits.
Any PLC code should use them to confirm the infegrity of the data received for the IND560 Terminal.
Refer to the data charts for specific information regarding the Data OK, Update in Progress, Data
Integrity bits and their usage.

3.4.2. Data Formats

There are three formats of discrefe data available with the DeviceNet interface option: integer, division,
and floating point. Only one type of data format may be selected and used by IND560 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 IND560 terminal provides four byfes per
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3.4.2.1.

message slof. Two slots are available in integer 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 IND560 ferminal because floating point data uses two 16-bit words of dafa
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 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 floafing-point format can represent a value encoded in IEEE 754, single
precision floating point format.

Examples

250 x .01 scale

IND560 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 formafs could be used in this case.

50,000 x 10 scale

IND560 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 notf be used because it would send a
negative or invalid value once the weight exceeded 32,767.

150 x .001 scale
IND560 Displays: 0 2.100 51.607 | 150.000
Format sent:
Integer 0 2100 -13929 18928
Division 0 2100 -13929 18928
Floating Point 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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Byte Order

The byte order parameter sets the order in which the data bytes and words will be presented in the
PLC data format. Available byfe orders are:

o Word Swap — (default) Makes the data format compatible with RSLogix 5000 processors.
e Byte Swap - Makes the data format compatible with S7 PROFIBUS.
e Standard — Makes the data format compatible with PLC 5.

e Double Word Swap - Makes the dafa format compatible with the Modicon Quantum PLC for
Modbus TCP networks.

Table 3-3 provides examples of the various byte ordering.

B Note: Byte Order was infroduced into the IND560 in firmware version 3.xx. Terminals running
firmware versions earlier than v3.xx will not see a setting for Byte Order in their sefup

selections.
Table 3-3: PLC Data Byte Ordering
Double Word
Word Swap Byte Swap swap Standard
Terminal Weight Value 1355
PLC| 15 |Bit#| O | 15 |Bit#| O | 15 |Bit#| O | 15 [Bit#| 0
Integer| ¥\ | 04054B Hex | Ox4BO5Hex | Ox4BO5 Hex | O0x054B Hex
st .
| 1" Weignt value | 5,8000 Hex | OxA944 Hex | Ox0060 Hex | Ox44A9 Hex
Floating word
i nd .
PoINt 2 Weighi volie | ,44p9 Hex | 0060 Hex | OxA944 Hex | O0XBOOO Hex

Message Slots

There may be up fo 2 message slofs for discrete data fransfer in the integer or divisions data formats
and one message slof for the Floating point dafa format. Each message slot represents the scale but
may be controlled by the PLC to present different data in each message slot. The integer and division
formats provide two 16-bit words of input and two 16-bit words of output data per slof. Each
message slot’s first input word provides scale weight data. The type of data displayed, such as gross,
tare, efc., is selected by the PLC using the message slot’s second output word bits O, bit 1 and bit 2.
Table 3-4 and Table 3-5 provide input and output usage information.

The data format for the slots are described in Appendix A and B.

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

Table 3-5: DeviceNet PLC Output Words - Word Usage (Integer and Division)

PLC Output Bytes

PLC Output Words

Usage

0

0

Message Slof 1 Weight Data

Message Slot 1 Weight Data

Message Slof 1 Scale Command

Message Slof 1 Scale Command

Message Slot 2 Weight Data

Message Slof 2 Weight Data

Message Slof 2 Scale Command

Nl WOWIN|—

Message Slof 2 Scale Command

The floating point format provides four 16-bit words of input data and four 16-bit words of output
datfa. Details are provided in Table 3-6 and Table 3-7.

The format of the floating point data is shown in Appendix B.

Table 3-6: DeviceNet PLC Floating Point Input Words

PLC Input Words Bits 0 — 7 Bits 8 - 15
0 Message Slot 1 Reserved Message Slot 1 Command Response
1 Message Slot 1 Floating Point data | Message Slot 1 Floating Point data
2 Message Slof 1 Floating Point data | Message Slot 1 Floating Point data
3 Message Slot 1 Scale Status Message Slot 1 Scale Status
Table 3-7: DeviceNet PLC Floating Point Output Words
PLC Output Bytes PLC Output Words Usage
0 0 Reserved
1 Reserved
2 1 Message Slof 1 Command
3 Message Slof 1 Command
4 2 Message Slotf 1 Floating Point data
5 Message Slof 1 Floafing Point data
6 3 Message Slotf 1 Floating Point data
7 Message Slotf 1 Floating Point data
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Floating Point

Operational Overview

The ferminal uses infeger commands from the PLC fo select the floating point weight output 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 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.

The terminal has two types of values that it can report to the PLC: real-time and stafic. When the
PLC requests a real-time value, the ferminal acknowledges the command from the PLC once but
sends and updates the value at every A/D update. If the PLC requests a static value, the terminal
acknowledges the command from the PLC once and updates the value once. The ferminal will
continue to send this value until it receives a new command from the PLC. Gross weight and net
weight are examples of real-fime dafa. Tare weight, target, fine feed, and folerance values are
examples of static data.

The terminal can send a rotation of up to nine different real-time values for each scale. The PLC
sends commands fo the ferminal to add a value to the rotation. Once the rotation is established, the
PLC must instruct the ferminal to begin its rotation automatically, or the PLC may control the pace
of rofation by instructing the ferminal to advance to the next value. If the ferminal is asked to
automatically alternate its oufput data, it will switch to the next value in its rotation at the next A/D
update. (The A/D update rafe depends on the scale type. An analog scale has an update rate of 20
Hz or 50 milliseconds.)

The PLC may control the rotafion by sending alternate report next field commands (1 and 2). When
the PLC changes to the next command, the ferminal switches fo the next value in the rotafion. The
terminal 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 not set up an input rotatfion, the default input rotation
consists of gross weight only. See the floating-point rotation examples for additional information.

The following charts provide detfailed information on the floating-point data format. Read data refers
to the PLC’s input dafa and write data refers fo the PLC’s output data.

Floating Point Data Format and Compatibility

Operational Overview

In Floating Point Message mode, the PLC and terminal exchange weight, targetf, and tare data in
single-precision floating point format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 754-198b, specifies the format for single-precision floating point numbers. If 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 rate data. The 23-bit mantissa allows
representation of 8 million unique counts.
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3.5.3.

3.6.

3.6.1.

Although the single-precision floating point number provides greater numerical precision and
flexibility than integer weight representations, it has limitations. The weight representation 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 DeviceNet. The Allen-Bradley PLC-5 must check two data integrity bits to verify the infegrity
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 fo 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 byte 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 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 to the
PLC-5 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 data.

Examples of the Floating Point command sequence are shown in Appendix B.

Controlling the Discrete 1/0 Using a PLC Interface

The IND560 ferminal provides the ability to directly control some of its discrefe outputs and read
some of 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 A/D rate 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 IND560 Terminal Technical Manual for
discrete 1/0 wiring. Also note that the oufpufs must be unassigned in the IND560 terminal sefup.

Hardware Setup
Wiring

The IND560 wiring is shown in Figure 3-3 and Table 3-8. Consult http://www.odva.org/ for
additional DeviceNet wiring information.

28 S W N D e

. C 0 seiigea o RSl

Figure 3-3: DeviceNet Connector Pin Numbering
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Table 3-8: DeviceNet Pin Number and Corresponding Wiring

Pin Number | Description Wire Color
1 V- Black
2 CAN L Green
3 Drain
4 CAN H White
5 V+ Red

Software Setup

The IND560 terminal automatically detects the presence of a DeviceNet option board if one is
installed. When the option is detected, the IND560 ferminal adds the DeviceNet parametfers in a
program block under Communications > PLC. Figure 3-4 graphs the DeviceNet and PLC Data
Format program blocks.

| PLC |
- DeviceNet |
| [ Node Address |
| L—\ Datfa Rate |
~-{_DafaFormaf |
{ Format

Message Slots

If Format = Divisions or Integer

|
-] Byte Order \
‘ |
|

Figure 3-4: The DeviceNet Program Block and Data Format Setup Block

DeviceNet Setup Blocks

DeviceNet setup

In Setup, access Communication > PLC Inferface > DeviceNet. Enter the Node Address field and set
an address, from O fo 63. The address should be unique in the DeviceNet network. Choose the
desired Data Rafe: 125Kb, 2560Kb or 500Kb

Data Format setup

Format

In Setup, access Communication > PLC Inferface > Data Format. Format may be selected from a
drop-down list. Choose Divisions, Integer (defaulf) or Floating Point.

Byfe Order

Available selections are Standard, Byte Swap, Word Swap (defaulf), and Double Word Swap. See
Table 3-3 for definitions.
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3.7.1.2.3. Message Slofs

If Divisions or Integer is selected for Data Format, the Message Slots option appears. Choose 1 or 2

slofs.

3.8. Troubleshooting

All DeviceNet nodes are required fo have 2 status LED’s. These LED’s (labeled in Figure 3-2)
indicate module and network status. Refer fo the definitions below.

3.8.1. Module status LED (MS)
This LED displays the status of the IND560 Terminal DeviceNet board.

Table 3-9: Module Status LED Indications

LED State Meaning

Solid Green | Normal operation

Flashing Green | DeviceNet board fault

OFF | No power to 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 atfaching the
DeviceNet cable, the IND560 Terminal must be powered down and restarted. If the LED
continues to show a condition other than solid green, replace the board.

3.8.2. Network status LED (NS)
This LED displays network status.

Table 3-10: Network Status LED Indications

LED State

Meaning

Solid Green

Node is communicating to scanner

Flashing Green

Device is connected to the network but not being scanned

The most common reason for this is the device has not been added to 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

Crifical Link error
This error typically indicates a cable problem

Blinking Red

Connection Timeout
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3.10.

3.10.1.
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DeviceNet Option Kit

No spare parts are associated with the DeviceNet option kit. The kit CIMF part number is
721935680. Table 3-11 shows what comes in the kit.

Table 3-11: DeviceNet Option Kit

Description aty.

Installation Instructions
PCB Package
Installation Kit

Gland Kit

DeviceNet Commissioning and Configuration
Examples

The user must register the EDS, connect the device and add the IND560 Terminal to the DeviceNet
master’s scanlist. Nofe that every vendor’s software is different. Depending upon master and
software, the user may have to cycle power on the master in order fo complete the commissioning
of any device added to the network. Consult the master’s documentation for more information. The
following example is for Rockwell software and Logix5000 processor.

Configuring the IND560 Terminal with RSNetWorx for DeviceNet

The EDS file located on the CD-ROM supplied with the IND560 Terminal contains configuration
information fo allow RSNetWorx for DeviceNet to set up a single polled 1/0 connection between a
METTLER TOLEDO IND560 Terminal and DeviceNet master/scanner. Note that this order of
operations isn’t the only way of configuring the IND560 ferminal.
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3.10.1.1. 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:

1. Click Tools then EDS Wizard... to begin the registration process.

- DeviceMet - RSNetWorx for DeviceNet

File Edit “iew Metwork Device | Tools Help

_:i% | = - n | @ | ‘x] EDS Wizard... | @ (a |

Mode Commizziohing... |
=|

Hardweare

EH@ DeviceMet
E@ Categomny
 #F) AC Diive
Barcode Scanner
Communication Adapter
DeviceMet to SCAMpart
Dodge EZLIME

e -

Figure 3-5: Accessing the EDS Wizard

2. The EDS Wizard Welcome screen appears.

Welcome to the EDS Wizard

The EDS Wizard allows pou to:
- regizter EDS-baszed devices.
- unregister a device.
- change the graphic images associated with a device.
- create an EDS "Stub."
- upload of EDS data fram an "unknown'' online device.

To continue click Mest

Cancel

Figure 3-6: EDS Wizard Welcome

3. Click Next to begin the registration process.
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4. In the Options screen, make sure the Register an EDS file(s) radio butfon is selected.

EDS Wizard

Options ﬂ
The EDS "Wizard provides pou with several tasks.

& Regicter an EDS file[s].

% :Thiz optioh will add a devicels] to our database.:

 Urregister 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 you to replace the graphic image [icon file] aszociated with a
device.

Create an EDS Stub.
Thiz option creates an ELQS file with information that describes the file, device
and |/0 characteristics.

Upload EDE,
Thiz will allows pou o upload parameter data fram a device to be used o ereate
ar EDS file.

< Back I Hext = I Cancel

Figure 3-7: EDS Wizard Options Screen

Click Next, then Browse to select a file fo register.

Browse to the appropriate location and select the file MT_IND-DNET.eds. (The EDS file is
located on the CD-ROM.) Click the Open button.

7. Confirm that the correct file is showing in the Named: field, then click Next.

Roclkwell Software's EDS Wizard

Registration
Electranic Data Sheet file(s) will be added ta your system for use in Rockwell
Software applications

o
[
§5F
R
" g
=m =
e IOV ]
[=i srias
R
L
& el
=] p=)
= =
o =]
8 g
z 3
T
(=]
h

' Register a single fil=

Limit Switch " Register a directory of EDS filles -

Narned:

[ Photoelectric Sensor C:\Mettler\ devicenet\Mt_IND-DNET eds Erowse...

I'f' PointBus Mokor Starter

[ Rockwell Autornation miscelaneous

[ SCAMport Adapter

I'f' Safety Discrete I/ Device

) Smart MCC

[ Specialy IO @ *|f there iz an icaon file [ica) with the same name as the fle(s) vou are registering

=) verdor then this image will be associated with the device.

= @ Mettler-Toledo, Inc,

= @ Communication Adapter
EH MT IND-DMET

=, MT PT-DMNET
< Back | Mext » | Cancel
Mettler Toledo DNBOOOO1000

+ @ Rockwell Auktornation - Allen-Eradley

e 3 O = 2 = O R S

To perform an installation test on the file(z), click Mexst

wl T |

Figure 3-8: File Selected, Ready to Register
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8. Acknowledge the error applet. This error is generated due to the EDS file being generic for other
MT devices. The IO sizes will be configured later in the process.

ESE'Y WU PRV PPN , 7T TP YY PRy RPN , QRPN YW Y

24 756 DNB/A

Eenerall Module  Scanlist I IrpLt | Dutputl ADR | Sumrnar_l,ll

Avallable Devices: Scanlist:

| . [EB 02, M7 IND-DNET [ESNEE  MT IND-DNET
Edit /0 Parameters : 02, MT IND-DNET [?1x|

Strobed:

Input Size: ID ;|B_l,ltes

Scanner Configuration Applet

Change of State / Cycl

¥ Change of State. € Cyclic

‘ Warning: The connection sizes that vou've entered differ Fram that expected by the device, IF wou choose Yes to continue, the
o connection to the device may Faill, To reskore the sizes back the default expected by the device, click the Restore Iid sizes button,

Do wou want to continue using the values that vou have manually enteredy?

Yes Mo |

Poll R ate: IEver_l,l Scan ;I L
., This window appears after the OK butfon
is clicked. Click the Yes button to continue
QK | Cancel | Restore [/0 Sizes |
L [ |

|1| ]| 0= | N i
% Specialky [0
EH]E] Yendor

E@ Mettler-Taleda, Inc,
E@ Zommunication Adapker
: &l MT INC-DMET

. MT PT-DNET

Figure 3-9: File Validity Confirmed
Ensure that the MT_IND-DNET.ico icon is selected.

B Note: RSNefWorx for DeviceNet will nof be able to find the icon unless it is in the same directory
as the EDS file.

Rockwell Software’s EDS Wizard

Change Graphic Image
You can change the graphic image that iz aszociated with & device.

Product Types

M E@ Communication Adapter
(O 5 |17 IND-ONET
! |

< Back I Mext > I Cancel I

Figure 3-10: EDS Wizard Graphic Image (Icon) Selection
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10. The Final Task Summary screen (Figure 3-11) will appear. Click Next.

Rockwell Software’s EDS Wizard 3

Final Task Summary
Thiz iz a review of the tagk pou want to complete,

“r'ou would like to register the following device.

< Back | Mext > | Cancel

Figure 3-11: Final Task Summary Screen

3.10.1.2. Sefting up an I/0 Connection

After the EDS file has been registered, RSNetWorx is used to set up a polled connection between the
METTLER TOLEDO IND Terminal and the DeviceNet master/scanner.

To set up the connection:

B 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.

&' DeviceNet - RSNet\Worx for DeviceNet

File Edit Wiew | Metwork Device Diagnostics Tools Help

B -

Hardware

I[i D Properties...
] Darveroewmeme

7] DeviceMet Safety Scanner
) Devicehet to SCAMport

) Dodge EZLINK

] General Purpose Discrete Ij0
1 Generic Device

Figure 3-12: RSNetWorx Online Browse

o O o o e e e e ey B B
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2. Select the appropriate network path. In this case (Figure 3-13), 1756-DNB/A DeviceNet
Scanner is selected.

Browse for network fgl

Select a communications path to the desired netwark.

v Autobrowse I:I

== workstation, LA
+-=5  Linx Gateways, Ethernet
+-=5 AB_ETHIP-1, Ethernet
- TCP-1, Ethernet
= ﬂ 111.111.111.161, 1756-EMET)E, 1756-EMETB
-3 Backplane, 1756-47/4
+ 00, 1756-L61 LOGLXSS61, Panther_DNE_Test
01, 1756-EMET/E
+ 0z, 1756-CNBRJD, 1756-CHER/D DOS_35_40
+ 03, 1756-0HRICYE, 1756-DHRIC/E
|D4, 1756-DMNB/A, 1756-DNE/A DeviceMet Scanner
+ = &, Devicelet
05, 1756-TA16/4, 1756-IA16/A ACIN
06, 1756-04814, 1756-048(4  ACOUT

I Cancel | Help

Figure 3-13: Browse for network

3. Click OK to continue. A dialog box like the one shown in Figure 3-14 will appear. Nofe that you
may be asked fo upload or download, depending on the version of soffware used.

RSNetWorx for. DeviceMet

Before the software allows you ko configure online devices, wou must upload or download device information. When the uplaad or
\.l) download operation is completed, vour offline configuration will be synchronized with the online network.

Moke: You can upload or download device information on either a network-wide ot individual device basis.

(a4 | Help |

Figure 3-14: 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.

WERERD  MT IND-DMET

Browsing network...

Mot found: Device at address 05

Cancel

Figure 3-15: Browsing Network Underway

5. Once the scanner has browsed the enfire 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 3-16), and choosing Properties...

MT IND-DMET
X cut Chrl+
! Copy ChEHC
Delete Dl

Re-register Device, .,

Export [0 Dekails, ..

Pick the Scanner Module, right click,
and select Properties. .. to get the scan
list and I/O size sefup 1

Figure 3-16: Accessing Scanner Properties
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6. The scanner’s properties dialog box will appear, as in Figure 3-17.

55 1756 DNB/A

General ]Module] Scanlist] [rpuat ] Dutputl ADR I Summar}l]

g 1756-DMB /A

M arne: 1756-DME A2
Drezcription:
Address: 0 =

Device [dentity [ Primary ]
Wendor: |F|0c:kwell Automation - Allen-Bradley [1]

Type: |Communication Adapter [12]
Device: |1?58-DNB£.-’-‘« [14]
Catalng:  |1756-DMNE/A

Revision.  |4.005 J J

N1 | Cancel | ‘ Help

Figure 3-17: Scanner Properties Dialog: Initial View

7. Click the Scanlist tab in the properties dialog box. The view shown in Figure 3-18 will appear.

L7 1756-DNB/A

General] Module  Scanlist ] |npLt ] Dutput] ADR ] Summar_l,l]

Availlable Devices: Scanlist:

EH 02, MT IMD-DNET-
>

|
«

vV Autormap on Add [

Electronic F.ey:
Upload from Scanner... | 4

Download to Scanner... |

17171717

-

Ok, | Cancel | Apply | Help

Figure 3-18: Scanner Properties Dialog: Scanlist Tab Showing

METTLER TOLEDO IND560 PLC Manual
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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 3-19). Click OK.

L5 1756-DNB/L

Avallable Devices:

General] Module Scanlist llnput ] Dutput] ADR ] Summaly]

Scanlist:

[ Automap on Add

502, MT IND-DNET

b

Ll e

v Mode Active

| Electronic Key:
W Device Type

| v endar
v Product Code

button

o= |

Cancel ‘ Apply ‘ Help |

Figure 3-19: IND Terminal Added to Scanlist

- [ Major Revizion
Edit I/0 Parameters. .. -
Click on Edit /O Paramefers...

9. The next step is fo edif the I/0 parameters of the IND terminal. The I/O size depends on the data
type and the number of slots selected in the terminal. Note that “slots” is a terminal phrase that
is not used in typical DeviceNef terms; it was derived from previous PLC memory mapping. It is
used in the ferminal setup to remain consistent across the Mettler Toledo ferminal line. Infeger
or Divisions with one slot will be 4 bytes/in 4 bytes out. Integer or Division with 2 slofs is 8
byfes in/8 byfes out. Float is always 8 bytes in and out.

METTLER TOLEDO IND560 PLC Manual
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Edit /0 Parameters : 02, MT IND-DNET

[ Stobed: [ Change of State / Cyclic

Input Size: _|:| Bytes - -
Select Polled

Iriput Size: _|:| Bytes
¥ Paolled: Output Size: _|:| Bytes
Imput Size: |8 _%I Bytes Heartbeat B ate: _|:| maec

Cutput Size:

Flit Poirt data iz 8 byvtes, 2 slots of Integer
or Divizions is § bytes, 1 slat of Integer or
Divisionz iz 4 hytes

(] 4 Cancel | Restore |/0 Sizes |

Foll R ate:

| *y
¥ ST I“'ILL\_
+ Specialty IJO |click 'Ok button to complete]

Figure 3-20: Editing I/0 Parameters

10. Download the configuration fo the scanner card, in order to commission the network. In the
prompt that appears (Figure 3-21), click Yes to confinue. Note that some scanner cards may
require power down for changes fo take effect.

=% Scotth0snaps. dnt - RSNetWorx for, DeviceNet

File Edit Yiew | Network Device Diagnostics Tools Help

é = - Single Pass Browse
FEE Continuous Browse
QllE i
il Fio —
Hardware =5 Online
= @ Categ Ipload From Metwork,
¥ Dowriload ko Metwark,
¥
- o Safety Device Yerfication Wizard
* O Properties. ..
+ DYoo oevicemet
+ DeviceMet Safety Scanner

Figure 3-21: Network Download Confirmation Prompt
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Once the IND Terminal has been added to the scanlist, access the Properties dialog fo verify its 1/0
mapping (Figure 3-22 and Figure 3-23) within the scanner card. Nofe that auto or manual
mapping can be used. Consult the master’s documentation for advance I/0 mapping options. If
manual mapping is used, be sure to start with an unused section of memory for offset.

L5; 1756-DNB/A

General] Module] Scanlist  Input lDutput] ADR ] Summary]

Node | Type | Size | Map |
EH 02, MT ... Polled 8 Tl Daka[0].0

[aREREE T IMD-DNET

Unrmap

Advanced...

Jias

7 |
< 1 S Options... o

Memony:  |Assembly Data - Start Diword: |0 _|:|
gis 30 [ [{{LLTTEOL T~

1:1.0 ataM0] 02, MT IND-DMET

1.Datall 02, MT IND-DNET
:|.Datal2
. Datal3
:|.Datald4
. Datals
.0 atal6]
1.0 atal7]
I.Dataldl b’

Y (NP Y Y

ak | Cancel | Apply | Help |

Figure 3-22: IND Terminal Mapping

11. Verify that I/0 mapping is complete by choosing the summary tab. Note that the Mapped
columns show Yes for the IND Terminal.

o' 4756-DNB/k

General] Module] Scanlist] Input ] Dutput] ADR Summary l

MHode | Active | = | l... | Mapped | Ou... | Mapped |
f o0.<s1. Mo 0 Mo 0 Mo

MT IND-DNET

|
|

ak. | Cancel | Apply | Help |

Figure 3-23: Summary Tab
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3.10.2. PLC Programming

The IND Terminal is now ready to communicate fo 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 RSLogix6000 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

software.

1. Create a new project.

HNew Controller

Wendor:
Type:

Rewvizion:

Marme:

Description:

Chazziz Type:
Slot;

Create In:

Allen-Bradley

| 1756-L6T ControlLogis5561 Controller ~|

e

I Redundancy Enabled

Cancel

Help

iy,

|Sc:u:utts_F'n:niec:t

Thiz iz a Devicenet example.

175647 7-Slat ControlLogix Chassis =~

0 =

| =:4RSLogix 5000YProjscts

Browse...

Figure 3-24: New Project Dialog

2. Add DeviceNet scanner card fo existing chassis.

M Select Module

X

Module

Description
1756-CHER/E 1756 ControlMet Bridge, Redundant Media
1756-CHEBRD 1756 ControlMet Bridge, Redundant Media
1756-CHER/E 1756 ControlMet Bridge, Redundant Media
1756-DHRIOE 1756 DH+ Bridge/RIO Scanner
1756-DHRID|C 1756 DH+ Bridge/RIO Scanner
1756-DHRIOID 1756 DH+ Bridge/RID Scanner

1756 icehet Scanner

1756-EM2ZT]A 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media

endor
Allen-Eradley A
allen-Bradiey
Allen-Bradley
Allen-Eradley
Allen-Bradley
Allen-Eradley
Allen-Bradley

Allen-Eradley
1756-EMEF A 1756 10/100 Mbps Ethernet Bridge, Fiber Media Allen-Bradley
1756-EMET]A 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Eradley
1756-EMET/A 1756 Ethernet Communication Interface Allen-Bradley
1756-EMET/E 1756 Ethernet Communication Inkerface Allen-Bradley
1756-EWER]A 1756 10100 Mbps Ekhernet Bridge w/Enhanced Web Serv.. Allen-Bradley ™

o] | o
Find.. | AddFavorte |
By Category By Wendor Favorites ]
Ok | Cancel | Help |

METTLER TOLEDO IND560 PLC Manual
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3. Configure scanner card. Refer to Rockwell software documentation for more information.

Mew Module
Type: 178E-DMB 1756 DeviceMet Scanner
Yendon Allen-Bradley
M amme: |DNE_MUE|U|E Input Size: 124 - [32bi)
Descriptior: | 3oott's Moduld Output Size: 123 4 [32bi)

Status Size: 32w | [32-bit)

Mode: 0 EI: Slat: 1 EI:
Revisian: 7 - 1 El: Electronic Keying: | Compatible Keying j

¥ Dpen Module Properties oK | Cancel Help

3

Figure 3-26: Ready to Go Online

4. Create User-Defined tags. These are under dafa type. In this example the Integer Data Format is
being used; create these fags in order to get the dafa from the scanner’s memory location info a
useable/readable format. Create 2 fags. One is for the weight data (single 16 bit integer) that
can be read in decimal format and the other is for the stafus information (16 bit value) this is
read in binary. User-Defined tags will be different for the Floating Point Data Format.

2 RSLogix 5000 - Panther_DNB_Test [1756-L61] - [Data Type: Panther_DNet_Input_Data]

] Fle Edit View Search Logic Communications Tools Window Help

al@al & o=@ |
Offline . T RUN
Mo Forces . ::UK
Mo Edits = = F;;T

=13 Controller Panther_DME_Test
Controller Tags
[ Cortraller Fault Handler
[ Power-Up Handler
-5 Tasks
=8 MainTask
= E}; MainProgram
Program Tags
MainRautine
23 Unscheduled Programs [ Phases
=5 Mation Groups
3 Ungrouped Axes
[ Trends
=5 Data Types
=) User-Defined
Panther_Dhet_Input_Data
= Cﬂ Skrings
- Lgh Predefined
- Cgh Module-Defined
=150 Ifo Configuration
~-E3 1756 Backplane, 1756-47
&I [0] 1756-L61 Panther_DME_Test
= B [1]1756-EMNET/B Etherhlet_Bridge
£ Ethernet
ﬂ [4] 1756-DME DeviceMet_Scanner

72184339109 1 09/2014

Spil_read -] Bl%lB| = & &l
W EE pan [TCRIMTTITTITT161 Backplaneh =] &
4 | el (Ol o] A
|| By z X
MName: |Panther_DNal_Input_Data
Descriptian: Panther Input Data,
Words 0 and 1
Members: Data Type Size: 4 byte(s]
Name Data Type ‘Slyle |Desc|ipt\on
1 Integer_‘w eight INT Decimal Integer Scale Weight Data
1 Scale_Status INT Binary Scale Status Bits
0F
|

Figure 3-27: Creating User-Defined Tags
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5. Creatfe an unconditional rung of logic that activates the command register run bit. This bit is
required to acfivate the DeviceNet scanner card. Then create another uncondifional rung that
activates the copy command. Copy the scanner’s /0 mapped datfa into the user defined tags.

¥/ RSLogix 5000 - Panther_DNB_Test [1756-L61]" - [MainProgram - MainRoutine]

|&f File Edt View Search Logic Communications Tools ‘Window Help -8 x
[ i
R R e o T e
Offline 0. 7 AUN —FE eatn [ToPuT 1116  Backplanet =] &
No Forces 0 F oK
BAT
Mo Edis ar-m R = i RS AR e 2
0| 4|»|%Favorites {Bt L TimeriCounter [ InputiOLtpt £ Compare
=I5 Controller Panther_DME_Test | ‘ | | |
Cantraller Tags
[ Contraller Fault Handler ake the DeviceMet Scanner run. ~
(33 Power-Up Handler Local 4 O CommandRegister Run
=5 Tasks
=) @ MainTask
= E}u MainProgranm
Program Tags Panther Input Data,
B Mainkoutine iords 0 and 1.
(23 Unscheduled Programs [ Phases 0P
=3 Motion Groups 1 Copy File ——
(3 Ungrouped Axes Sowrce  Local 4| Data[0]
3 Trends Dest Parther_nput_Data
= £ Data Types Length 1
o) ) User-Defined
Panther_DMet_Input_Data
# L Strings HIEG) 51D
+ E&% Predsfined 2 1 Mot Equal Bit Field Distribute:
Source A Send_Tare_Target_alue Source  Send_Tare_Target_alue
- g Module-Defined el el
=3 10 Configuration Source B Tare_Target_Was Source Bit 1}
=3 1756 Backplane, 1756-A7 0 Dest Output_Deta_To_Send
9 [0] 1756-L61 Panther_DHE_Test 0+
= ﬂ [1] 1756-ENET/E Etherbet_Eridge Dest Bit 1]
Ex Ethernet Length 18
B [4] 1756-DNE Devicehiet_Scanner
op
—— Copy File —
Source Output_Data_To_Send
Dest Localk4:0 Datal0]
] Module Defined Tags Length 1
A Locaka
cal4:0 o
Local 4% L move —
Description Device Met Scanner Source Send_Tare_Target_Value
Status Offling 04
Module Fauft Dest Tare_Target_Was
0«
“
< L4 \MainRoutine /’ q o
Enker SIMT, INT, ar DINT destination bit pasition value Rung 0 of 4 APP

—_—
74 start & 2 R i§ x 5000 - Panth. . ] Lo e 750 A

Figure 3-28: 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 IND560
Terminal.

B Nofe that examples, and the EDS and IND Terminal icon files, are located on the IND560
documentation CD that comes with every unit.
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4 EtherNet/IP™ |nterface

4.1. Overview

EtherNet/IP, short for "EtherNet Industrial Profocol," 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 I/O messaging) and explicit
messaging (message exchange). The protocol is supported by ConirolNet 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 protocol suite. It uses the proven Control and
Information Protocol (CIP) to provide control, configuration, and data collection capability.

The kit enables the IND560 ferminal to communicate to EtherNet/IP Programmable Logic Controllers
(PLCs) through direct connection to the EtherNet/IP network af either 10 or 100 Maps speed. The kit
consists of a backplane-compatible 1/0 module, mounting hardware, and a ferrite. Software to
implement the data exchange resides in the IND560 terminal.

The EtherNet/IP Kit option has the following features:

o User-programmable IP addressing.

o Capability for bi-directional discrefe mode communications (Class 1 Messaging) of weight or
display increments, status, and control dafa between the PLC and the IND560.

Figure 5-1 and Figure 5-2 show an EtherNet/IP module and its components. Note that the module’s
address is sef in software (see Figure 5-3), and the DIP switches indicated in Figure 5-2 must all
be set fo OFF.

L U

Figure 5-1: EtherNet/IP Module
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R Xy

-\ switches

EtherNet &2 -
(RJ45) port | .

N1 23 485867

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 IND560 ferminal. Table 5-1 provides definitions specific to EtherNet/IP.

Table 5-1: EtherNet/IP Definition of Terms

Term Definition

An Adapter Class product emulates functions provided by fraditional rack-
Adapter Class | adapter products. This fype of node exchanges real-time 1/0 dafa with a
Scanner Class product. It does not initiate connections on its own.

Class 1 | In EtherNet/IP communication protocol scheduled (cyclic) message fransfer
Messaging | between a PLC and CIP Adapter Class device.

In EtherNet/IP communication protocol unscheduled message fransfer
between a PLC and CIP Adapter Class device. This is used by the IND560 for
explicit messaging.

Class 3
Messaging

A connection is a relationship between two or more application objects on
different nodes. The connection esfablishes a virtual circuit between end
Connected | points for transfer of dafa. Node resources are reserved in advance of data
Messaging | transfer and are dedicated and 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 I/0 connection or message requests. Initiates an 1/0 connection or
Originafor | explicit 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 protocol is contained in the message data. Explicit
Messages provide a one-time 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.

Explicit
Messaging
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Term

Definition

Implicit
Messaging

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 regular/repeated fransport rate and the transport class. No
messaging protocol is contained within the message data as with Explicit
Messaging. Implicit Messages can be point-to-poinf or multicast and are
used to transmit application-specific 1/0 data. This term is used
inferchangeably with the ferm 1/0 Messaging.

I/0 Client

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

I/O Server

Function that provides I/0 messaging services to another (/O Client) device.
Responds fo a request from the 1/0 Client. I/O Server is the target of the
connection request.

Message Client

Function that uses the Explicit messaging services of another (Message
Server) device to perform a fask. Initiates an Explicit message request to the
server device.

Message Server

Function that provides Explicit messaging services fo another (Message
Client) device. Responds fo an Explicit message request from the Message
Client.

Scanner Class

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

Target

Destination for 1/0 connection or message requests. Can only respond to a
request, cannot initiate an /O connection or message.

Unconnected
Messaging

Provides a means for a node to send message requests without establishing
a connection prior fo data transfer. More overhead is contained within each
message and the message is not guaranteed destination node resources.
Unconnected Messaging is used for non-periodic requests (e.g. network
“Who” function). Explicit messages only. See also Connected Messaging.

Communications

The IND560 terminal utilizes component parts to ensure complete compatibility with the Allen-

Bradley EtherNet/IP network. An IND56GO terminal is recognized as a generic EtherNet/IP device by

the PLC.

Each EtherNet/IP option connected to the EtherNet/IP network represents a physical IP Address. The

connection is made via a RJ-45 connector on the opfion card (see Figure 5-2).

The wiring between the PLC and the IND560 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.
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The IND560 only uses Class 1 cyclic data for discrefe data and explicit messages for access to the
IND560 Shared Data Variables. Explicit message blocks may be connected or unconnected; the
PLC programmer must make this choice.

4.1.3. IP Address

Each EtherNet/IP option represents one physical IP Address. This address is chosen by the system
designer, and then programmed into the IND560 terminal and PLC. There is no feature for EtherNet/IP
to use a host server to assign addresses. The IND560 terminal’s address is programmed through
Communication > PLC Interface > EtherNet/IP in the setup menu. IND560 IP Address entry must be
unique for each IND560.

4.1.4. Data Formats

The EtherNet/IP Kit option provides discrefe data transfer, Class 1 messaging. Discrete data is
continuously available. The EtherNet/IP option has its own logical IP address to send and receive
information fo and from the PLC. There are three data formats: Integer, Divisions and Floating Point.

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

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

o Floating Point — displays weight in floating point data format
Appendix A and B provide detailed information on data formats.

4.2. 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.

4.2.1. Data Integrity

The IND560 has specific bits fo allow the PLC to confirm that dafa was received without inferruption
and that the IND560 is not in an error condition. It is important to monitor these bits. Any PLC code
should use them to confirm the infegrity of the data received by the IND560. Refer to the data charts
for specific information regarding the Data OK, Update in Progress and Data Integrity bits and their
usage.
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422, Assembly Instances of Class 1 Cyclic Communications

Class 1 cyclic communications is used for fransfer of Discrete Data between the PLC and the
IND560.

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

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

The IND560 uses datfa 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 IND560 programming controls the Assembly Instance and data size limitations.

4.23. Discrete Data

Three formats of discrete data are available with the EtherNet/IP interface option: integer (default),
divisions and floating point.

The data format of discrete data will affect the datfa size required in the configuration of the PLC. The
IND560 console PLC message slot setup screen provides data size requirements in bytes.

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 fo 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 data format that includes decimal point information. Infeger and division
formats ignore decimal points. Accommodation of decimal poinf location must fake place in the
PLC logic, when it is needed with these formats.

Changing the Dafa Format to be used by the IND560 will clear all Message Slots. Dafa format is
selected in the Communication > PLC > Data Format setup block, see Figure 5-3.

423.1.1. Examples
250 x .01 scale
IND560 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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50,000 x 10 scale
IND560 Displays: 0 200 5160 ‘ 50000
Format sent:
Integer 0 200 5160 -(15536)
Division 0 20 516 5000
Floating Point 0 200 5160 50000

The infeger format could not be used because it would send a negative
value once the weight exceeded 32,767.

150 x .001 scale
IND560 Displays: 0 2100 | 51.607 | 150.000
Format sent:
Infeger 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 or invalid value once the weight exceeded 32.767.

4.24. Byte Order
The byte order parameter sets the order in which the data bytes and words will be presented in the
PLC data format. Available byfe orders are:
o Word Swap - (default) Make the data format compatible with RSLogix 5000 processors.
o Byte Swap - Makes the data format compatible with S7 Profibus.
o Standard — Makes the data format compatible with PLC 5
¢ Double Word Swap - Makes the data format compatible with the Modicon Quantum PLC for
Modbus TCP networks.

Table b-2 provides examples of the various byte ordering.

E Note: Byte Order was introduced into the IND560 in firmware version 3.xx. Terminals running
firmware versions earlier than v3.xx will not see a setting for Byte Order in their setup
selections.

Table 5-2: PLC Data Byte Ordering
Double Word
Word Swap Byte Swap Swap Standard
Terminal Weight Value 1355
PLC| 15 (Bit#| O 15 |Bit#| O 15 |Bit#| O 15 |Bit#| O
integer| 9" YO | 00548 Hex | Ox4BOSHex | OxdBOS Hex |  0x054B Hex
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Double Word
Word Swap Byte Swap Swap Standard
Terminal Weight Value 1355
PLC| 15 (Bit#| 0 15 |Bit#| O 15 |Bit#| 0 15 |Bit#| 0

IstWeight 1 8000 Hex 0xA944 Hex 0X0060 Hex 0x44A9 Hex

Floating value word
Point i
2nd Weight | 149 Hex 0X0060 Hex 0XA944 Hex 0X6000 Hex
value word

Message Slots

There may be up fo 4 message slots for discrete data transfer, Class 1 messaging, in Integer,
Divisions and Floating Point Data Formats. Each message slot represents the scale but may be
controlled by the PLC to present different data in each message slot. The integer and division formats
provide two 16-bit words of input and two 16-bit words of output data per Slot. Each Message Slot's
first input word provides scale weight data. The type of data displayed, such as Gross, Tare, efc., is
selected by the PLC using the Message Slot's second output word bits O, bit 1 and bit 2. The
following two Tables provide input and outpuf usage information.

The data format for the slots are described in Appendix A and B.

Table 5-3: EtherNet/IP PLC Input Data and Data Usage (Integer and Division)

PLC Input Bytes | PLC Input Words Usage
0 0 Message Slot T Weight Data
1 Message Slot T Weight Data
2 1 Message Slot 1 Scale Status
3 Message Slof 1 Scale Status
4 2 Message Slot 2 Weight Data
5 Message Slot 2 Weight Data
6 3 Message Slof 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 Slof 3 Scale Status
11 Message Slof 3 Scale Status
12 6 Message Slot 4 Weight Data
13 Message Slot 4 Weight Data
14 7 Message Slot 4 Scale Status
15 Message Slof 4 Scale Status

Table 5-4: EtherNet/IP PLC Output Words and Word Usage (Integer and Division)

PLC Output
Bytes

PLC Output
Words

Usage

0

0

Message Slot T Weight Data

1

Message Slot T Weight Data
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PLC Output | PLC Output Usage
Bytes Words
2 1 Message Slof T Scale Command
3 Message Slof T Scale Command
4 2 Message Slot 2 Weight Data
5 Message Slot 2 Weight Data
6 3 Message Slot 2 Scale Command
7 Message Slof 2 Scale Command
8 4 Message Slot 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 Slot 4 Weight Data
13 Message Slot 4 Weight Data
14 7 Message Slot 4 Scale Command
15 Message Slof 4 Scale Command

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

The number of Message Slots is selected in the Communication > PLC > Data Format setup menu,

Figure 5-3.

The format of the data is shown in Appendix B

Table 5-5: EtherNet/IP PLC Floating Point Input Words

PLC Input
Words

Bits 0 — 7

Bits 8 — 15

Message Slot 1:

Reserved

Message Slot 1: Command Response

Message Slof 1:

Floating Point dafa

Message Slof 1: Floating Point data

Message Slot 1:

Floating Point data

Message Slot 1: Floating Point data

Message Slof 1:

Scale Status

Message Slof 1: Scale Status

Message Slot 4:

Floating Point data

Message Slot 4: Floating Point data

Message Slof 4:

Scale Status

0

1

2

3

4 Message Slot 2: Reserved Message Slot 2: Command Response
5 Message Slot 2: Floating Point data Message Slot 2: Floating Point data
6 Message Slof 2: Floating Point data Message Slof 2: Floating Point data

7 Message Slot 2: Scale Stafus Message Slot 2: Scale Stafus

8 Message Slof 3: Reserved Message Slof 3: Command Response
9 Message Slot 3: Floating Point data Message Slot 3: Floating Point data
10 Message Slof 3: Floating Point data Message Slotf 3: Floating Point data
11 Message Slof 3: Scale Status Message Slof 3: Scale Status

12 Message Slot 4: Reserved Message Slot 4: Command Response
13 Message Slof 4: Floating Point data Message Slotf 4: Floating Point data
14

15

Message Slof 4: Scale Status
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*Refer to the Message Slot Table in Appendix B for defails
Table 5-6: EtherNet/IP PLC Floating Point Output Words

PLC Output | PLC Output Usage
Bytes Words

0 0 Reserved

1 Reserved

2 1 Message Slot 1: Command

3 Message Slof 1: Command

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

9 Message Slot 2: Command

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

15 Message Slof 3: Command

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

21 Message Slot 4: Command

22 11 Message Slof 4: Floating Point data
23 Message Slot 4: Floating Point data
24 12 Message Slof 4: Floating Point data
25 Message Slof 4: Floating Point data

4.25.1. Floating Point Data Format and Compatibility

In Floating Point Data Format, the PLC and IND560 terminal exchange weight, farget, and tare data
in single-precision floating-poinf format. The IEEE Standard for Binary Floating-Point Arithmetic,
ANSI/IEEE Standard 754-198b, specifies the format for single-precision floating point numbers. If 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 greater numerical precision and
flexibility than integer weight representations, it has limitations. The weight representation may not
be exact, particularly for the extended-resolution weight fields for high-precision bases.
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There are two data infegrity bits that the IND560 uses to maintain data infegrity when
communicating with the PLC. One bit is in the beginning word of the dafa; the second is in the
ending byte of the dafa for a scale slot. The PLC program must verify that both data integrity bits
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, 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 fo guarantee the validity
of the floating-point data.

The method of handling string and floating point data varies between Allen-Bradley PLC
generations.

4.2.5.2. Shared Data Mode
The Shared Data mode PLC communications is provided using CIP explicit messages.

The IND560 Shared Data document lists the Shared Data Variables available to EtherNet/IP. This
document also includes the hex Class Code, Instance and Afiribute for the shared dafa. The PLC
must use Get Aftribute Single (Oe hex) to read a Shared Data Variable and Set Attribute Single (10
hex) to write a Shared Data Variable.

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

The IND560 terminal provides the ability fo directly control its discrete outputs and read its discrete
inputs via the (digital) PLC inferface options. System infegrators should be aware that the IND560
terminal’s discrete 1/0 updates are synchronized with the terminal’s interface update rate 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. Consult the IND560 Terminal Technical Manual for
discrete 1/0 wiring.

4.3. Software Setup

When the IND560 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 > EtherNet/IP. Figure
5-3 shows the EtherNet/IP setup block.
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4.3.1.
43.1.1.1.

43.1.1.2.

4.4,
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~--1 Eth/IP — Mpdbus TCP |

i [ MAC Address
- IP Address

-1 Subnet Mask
---|  Gateway Address

PLC |

-] Data Format |
| Format [
:‘———| Byfe Order |
Figure 5-3: EtherNet/IP Setup Block

EtherNet/IP Setup Block

EtherNet/IP setup:

The EtherNet/IP Setup block in Sefup at Communication > PLC Interface > EtherNet/IP, allows the
EtherNet/IP inferface’s IP address, subnet mask and gateway address to be specified. The MAC
address is displayed, but cannot be modified.

Data Format setup:
Format

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

Byte Order
Available selections are Standard, Byte Swap, Word Swap (default), and Double Word Swap.
Message Slots

Select 1, 2, 3 or 4 slofs.

Troubleshooting

If the IND560 does not communicate with PLC, do the following:

e Check wiring and network termination.

o Confirm that the IND560 seftings for data type, size and IP Address assignment match those in
the PLC and that each IND560 has a unique address.

o Replace the EtherNet/IP inferface kit if the problem persists.

o [|f the communication kit was changed from another type, like PROFIBUS, DeviceNet or Remote
I/0, a master reset of the IND560 should be performed.
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4.4.1. Status LEDs

The EtherNet/ IP inferface card has four status LEDs indicafors to indicate communication and fault
status of the card. Figure 4-2 indicates the location of these LEDs, and Figure 5-4 shows the array
of the LEDs on the card. Table 5-7 explains the meaning if the indicators.

Link Activity c e Module Status
Activity o e Network Status

Figure 5-4: EtherNet/IP Status Indicator LEDs

Table 5-7: EtherNet/ IP LEDs Status Indications

2 - Module Status

LED # State Status
) . Off No link (or no power)
1 - Link Activity
Green Connected to an Ethernet network
Off No power
Green Normal operation

Green, flashing

Stand by, not initialized

3 - Network Status

Red Major fault
Red, flashing Minor fault
Alternating Red/Green Self test
Off No IP address (or no power)

Green EtherNet/IP co

nnection(s) established

Green, flashing No EtherNet/IP

connections established

Red Duplicate

IP address detected

Red, flashing One or severa

| connections timed out

Alfernating Red/Green

Self test

4 - Activity

Off No Ethernet

activity (or no power)

Green Receiving or tra

nsmitting Ethernet packet

4.5.

EtherNet/IP Option Kit

No spare parts are associated with the EtherNet/IP option kit. The kit CIMF part number is
64058677. Table b-8 shows what comes in the kit.

4-12

Table 5-8: EtherNet/IP Option Kit

Description aty.
Installation Instructions 1
PCB package 1
Clamp-on ferrite 1

METTLER TOLEDO IND560 PLC Manual
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Medium grommet 1

M3 x 8 screws 3
Small metric grip bushing 1
Back plate cover 1

4.6. Programming Examples

The following Figures show sample screen images of ladder logic programming examples for
RSLogix 5000 software (version 16).

E Nofe: The Utilities folder of the documentation CD (part number 71209397) contains complefe
versions of the examples. These screen images are provided for illustrafive purposes only.

7 RSLopix 5000 - INDS60_EMet_integer [1756-161]

B|=|@| & 2]0|E| o] [Eoneer o -] Sl = e el
Diffine f. ll:nuu — Paih [TCPINIIT 111117161 Backplane\ ~ &
No Feeces p_| ™ DK

No Edis ,3,?:;' 4 Hlste=] Ak [+ [ 2

() MainProgram - MainRoutine

(53 Controfler Fauk Handier o) M = T |

= 38 MainTask. This rung converts the incoming weight data to a real
= L‘MWM‘ Colibration is by 05 increments.
%hwml’ow i
MunRoutin D780 DatofS] 15
(57 Unscheduled Programs | Phases JE
1 Motion Groups
3 Ungrouped Axes
3 Trends
= Data Types
L User-Defined
% (i Strings
+ Ly Predefined
L Module-Defined
= £5 1§ Configuration This rung converts the incoming weight data to a real.
= B 1756 Backplane, 1756-A7 Colbration &5 by 002 increments.

9 [0] 1756-L61 IND7B0_ENst,

= 8 [1] 1796-ENET/B ENet_intes
= & Ethemat

] 1755-ENET/B ENet

§ ETHERNET-MODLLE|

Figure 5-5: Integer Weight Data to Real

72184339 1 09 | 09/2014 METTLER TOLEDO IND560 PLC Manual 4-13



4-14

RSLogix 5000 - IND560_ENet_D
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Figure 5-6: EtherNet Bridge in PLC Setup
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Figure 5-7: EtherNet Module, Divisions
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Figure 5-9: EtherNet Module, Floating Point
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Figure 5-10: Input Weight Data to Real Tag
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Figure 5-11: EtherNet Module, Integer
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9 Modbus TCP Interface

5.1. Preface

For use with the Modbus TCP profocol, the EtherNet/IP™ option board must be revision 1.32 or
higher.

5.2. Overview

Modbus profocol 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 communicafe between
intelligent devices and sensors and instruments; and to 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 fransport 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.
5.2.1. Specifications
Network Type Ethernet-TCP/IP based simple Client/Server network.
Topolo Star, tree or line structures; all topologies that can be implemented with standard
pology Ethernet fechnology, including switched networks, are applicable.

Standard 10, 100 Mbit/s Ethernet technology based on copper cables, fiber opfic or

Installation wireless standards can be used. The IND560 Modbus TCP option provides an RJ-45
Ethernet port connection

Speed 10, 100 Mbit/s.

Max. stations Nearly unlimited.

Network features Client/Server network based on standard Ethernetf fechnology and TCP/UDP/IP protocols
in Layer 3-4.

User Organization ~ Modbus-IDA user Group.

72184339 1 09 | 09/2014 METTLER TOLEDO IND560 PLC Manual 5-1



5.3. 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 control data between the PLC and the IND560.

5.4. Modbus TCP Board

Figure 5-1 shows a view of the EtherNet/IP Option Board used for Modbus TCP communication.
Figure 5-2 indicates the board’s port, DIP switches and status lights. Note thaf the module’s
address is set in software, and the DIP switches must all be set to OFF.

EtherNet
(RJA5) port

Figure 5-2: EtherNet/IP - Modbus TCP Option Board Components

5.4.1. Communications

The IND560 ferminal utilizes component parts to ensure complete compatibility with the Modbus
TCP network. An IND560 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 5-2).

The wiring between the PLC and the IND560 Modbus TCP connection uses Ethernet twisted pair
cable. The cable installation procedures and specification including distance and terminatfion
requirements are the same as recommended by Schneider Electric (Modicon) for the Modbus TCP
network.
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5.4.2.

5.4.3.

9.9.

5.5.1.

5.5.2.
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IP Address

Each Modbus TCP interface opfion represents one physical IP Address. This address is chosen by the
system designer, and then programmed info the IND560 terminal and PLC. The IND560 ferminal’s
address is programmed at Communication > PLC > EtherNet/IP in the setup menu. The IND560 IP
Address entry must be unique for each IND560.

Data Formats

The Modbus TCP Kit option provides discrefe data transfer 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 three data formats: Integer, Divisions, and Floating Point.

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

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

¢ Floating Point — displays weight in floating point data format
Appendix A and B provide detailed information on data formats.

Data Definition

Data Integrity

The IND560 has specific bits fo allow the PLC to confirm that dafa was received without inferruption
and that the IND560 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 by the IND560. Refer to the data charts
in Appendix A and B for specific information regarding the Data OK, Update in Progress and Data
Integrity bits and their usage.

Discrete Data

Three formats of discrete data are available with the Modbus TCP Kit option: integer, divisions and
floating point. Only one type of data format may be selected and used by the IND560.

The integer and division formats allow bi-directional communication of discrete bit encoded
information or 16 bit binary word numerical values. Refer to Appendix A for details.

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.

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 fo 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.
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Floating point is the only dafa format that includes decimal point information. Infeger and division
formats ignore decimal points. Accommodation of decimal poinf location must take place in the
PLC logic as needed with these formats.

55.2.1.1. Examples
250 x .01 scale

IND560 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 formafs could be used in this case.

50,000 x 10 scale

IND560 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 notf be used because it would send a
negative or invalid value when the weight exceeds 32,767.

150 x .001 scale

IND560 Displays: 0 2.100 51.607 | 150.000

Format sent:
Infeger 0 2100 | —(13929) | 18928
Division 0 2100 | —(13929) | 18928
Floating Point 0 2.100 51.607 1560.000
The infeger format could not be used because it would send a
negative or invalid value when the weight exceeds 32,767.

5.5.3. Byte Order

The byte order parameter sets the order in which the data bytes and words will be presented in the
PLC data format. Available byfe orders are:

o Word Swap - (defaulf) Makes the data format compatible with RSLogix 5000 processors.
o Byte Swap - Makes the integer mode compatible with Modicon Quantum processors.
o Standard — Makes the data format compatible with PLC 5
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¢ Double Word Swap - Makes the data format compatible with the Modicon Quantum PLC for
Modbus TCP networks.

Table 5-1 provides examples of the various byte ordering.

E Note: Byte Order was infroduced into the IND560 in firmware version 3.xx. Terminals running
firmware versions earlier than v3.xx will not see a setting for Byte Order in their setup

selections.
Table 5-1: PLC Data Byte Ordering
Word Swap Byte Swap Double Word Standard
Swap
Terminal Weight Value 1355
PLC| 15 |Bit#| 0 | 15 [Bit#| o | 15 |Bit#| 0 | 15 [Bit#| 0
Integer Weigvhgr‘é“'”e 0X054B Hex O0x4BO5 Hex 0x4BO5 Hex 0X054B Hex
| IstWeight T .8000 Hex | OxA944 Hex | Ox0060 Hex |  Ox44A9 Hex
Floating value word
Point :
2nd Weight | 5, 1 49 Hex 0X0060 Hex OxA944 Hex 0X6000 Hex
value word
5.5.4. Register Mapping

The memory of the Modbus TCP Kit option board is mapped as shown in Table 5-2. The read and
write areas of memory are offsef by 1024. In a Quantum PLC, the PLC would read data from the
IND560 starting at 400001 and would write data to the IND560 starting at register 401025.

Table 5-2: Modbus TCP-IP PLC Input and Output data map

Register # Area Offset In Area
1 Read Data (from IND560) 0000h...0001h

2 0002h....0003h

3 0004h...0005h

4 0006h...0007h
1024 Write Data (To IND560) 0000h...0001h
1025 0002h....0003h
1026 0004h...0005h
1027 0006h...0007h

5.5.5. Message Slots

The IND560 can be configured for up to 4 message slots for discrete dafa transfer, in Infeger,
Divisions and Floating Point Data Formats. Each message slot is assigned to an internal local or
remote scale. The infeger 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 output
word bit O, bit 1T and bit 2. The following two Tables provide input and output usage information.
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4000, 40001 and 400001 are PLC processor memory-dependent. Refer fo the PLC documentation

for I/0 mapping.

Table 5-3: Modbus TCP PLC Input Data and Data Usage (Integer and Division)

PLC Input Bytes | Register Address Usage
0 400001 Message Slot 1 Weight Data
1 Message Slot T Weight Data
2 400002 Message Slot 1 Scale Status
3 Message Slof 1 Scale Status
4 400003 Message Slot 2 Weight Data
5 Message Slot 2 Weight Data
6 400004 Message Slof 2 Scale Status
7 Message Slot 2 Scale Status
8 400005 Message Slot 3 Weight Data
9 Message Slot 3 Weight Data
10 400006 Message Slot 3 Scale Status
11 Message Slof 3 Scale Status
12 400007 Message Slot 4 Weight Data
13 Message Slot 4 Weight Data
14 400008 Message Slot 4 Scale Status
15 Message Slof 4 Scale Status

Table 5-4: Modbus TCP PLC Output Words and Word Usage (Integer and Division)

PLC Output Bytes | Register Address Usage
0 401025 Message Slof 1 Weight Data
1 Message Slot 1 Weight Data
2 401026 Message Slof 1 Scale Command
3 Message Slof 1 Scale Command
4 401027 Message Slot 2 Weight Data
5 Message Slof 2 Weight Data
6 401028 Message Slof 2 Scale Command
7 Message Slof 2 Scale Command
8 401029 Message Slof 3 Weight Data
9 Message Slot 3 Weight Data
10 401030 Message Slof 3 Scale Command
11 Message Slof 3 Scale Command
12 401031 Message Slof 4 Weight Data
13 Message Slot 4 Weight Data
14 401032 Message Slof 4 Scale Command
15 Message Slof 4 Scale Command

The floating poinf format provides four 16-bit words of input data and three 16-bit words of output

dafa per Message Slotf. See Table 5-5 and Table 5-6 for details.
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The number of Message Slofs is sef up in Communication > PLC > Data Format setup menu.

Table 5-5: Modbus TCP PLC Floating Point Input Words

Register Address Bits 0 — 7 Bits 8 — 15
400001 Message Slotf 1: Reserved Message Slof 1: Command Response*
400002 Message Slot 1: Floating Point data Message Slot 1: Floating Point data
400003 Message Slotf 1: Floating Point data Message Slotf 1: Floating Point data
400004 Message Slof 1: Scale Status Message Slof 1: Scale Status
400005 Message Slof 2: Reserved Message Slot 2: Command Response
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 data
400008 Message Slof 2: Scale Status Message Slof 2: Scale Status
400009 Message Slot 3: Reserved Message Slot 3: Command Response
400010 Message Slot 3: Floating Point data Message Slot 3: Floating Point data
400011 Message Slotf 3: Floating Point data Message Slot 3: Floating Point data
400012 Message Slot 3: Scale Status Message Slot 3: Scale Status
400013 Message Slot 4: Reserved Message Slof 4: Command Response
400014 Message Slot 4: Floating Point data Message Slot 4: Floating Point data
400015 Message Slot 4: Floating Point data Message Slot 4: Floating Point data
400016 Message Slotf 4: Scale Status Message Slotf 4: Scale Status

*See Message Slot Table Appendix B for details
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Table 5-6: Modbus TCP PLC Floating Point Output Words

PLC Output Bytes Register Address Usage

0 401025 Reserved

1 Reserved

2 401026 Message Slof 1: Command

3 Message Slot 1: Command

4 401027 Message Slof 1: Floating Point data
5 Message Slof 1: Floating Point data
6 401028 Message Slof 1: Floating Point data
7 Message Slof 1: Floating Point data
8 401029 Message Slot 2: Command

9 Message Slof 2: Command

10 401030 Message Slof 2: Floating Point data
11 Message Slof 2: Floating Point data
12 401031 Message Slof 2: Floating Point data
13 Message Slot 2: Floating Point data
14 401032 Message Slof 3: Command

15 Message Slot 3: Command

16 401033 Message Slof 3: Floating Point data
17 Message Slot 3: Floating Point data
18 401034 Message Slot 3: Floating Point data
19 Message Slof 3: Floating Point data
20 401035 Message Slot 4. Command

21 Message Slof 4: Command

22 401036 Message Slot 4: Floating Point data
23 Message Slof 4: Floating Point data
24 401037 Message Slof 4: Floating Point data
25 Message Slot 4: Floating Point data

5.5.6. Integer and Division

\When one of these formats is selected, the IND560 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 IND560 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 target, and one 16-bit word for bit encoded
command information.

Appendix A provides detailed information on the integer and division data formats.
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5.5.7. Floating Point

5.5.7.1. Operational Overview
The ferminal uses infeger commands from the PLC fo select the floating point weight output data.
The terminal recognizes a command when it sees a new value in the scale’s command word. If the
command has an associated floafing 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 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.

The terminal has two types of values that it can report to the PLC: real-time and stafic. When the
PLC requests a real-time value, the ferminal 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
terminal acknowledges the command from the PLC once and updafes the value once. The terminal
will continue fo send this value until it receives a new command from the PLC. Gross weight and
net weight are examples of real-fime data. Tare weight, target, fine feed, and folerance values are
examples of static data.

The terminal can send a rotation of up to nine different real-time values for each scale. The PLC
sends commands fo the ferminal to add a value to the rotation. Once the rotation is established, the
PLC must instruct the ferminal to begin its rotation automatically, or the PLC may control the pace
of rofation by instructing the ferminal to advance to the next value. If the terminal is asked fo
aufomatically alfernafe its output data, 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 20 Hz or 58
milliseconds.)

The PLC may control the rotafion by sending alternate report next field commands (1 and 2). When
the PLC changes to the next command, the ferminal switches fo the next value in the rotafion. The
terminal 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 not set up an input rotation, the default input rotation
consists of gross weight only. See the floating-point rotation examples in Appendix B for additional
information. The method of handling string and floating point data may vary between different PLCs.
The IND560 provides floating point datfa in the byte order entered in the Data Format setup.

Appendix B provides detailed information on the floating point data format. The byte order shown
follows the convention of the Modicon Quantum platform. Nofe that this is Double Word Swapped.

5.5.7.2. Floating Point Data Format and Compatibility
In Floating Point Message mode, the PLC and IND560 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 rate 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 integer weight representations, it has limitations. The weight representation may not
be exact, parficularly for the extended-resolution weight fields for high-precision bases.
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Some PLCs require special integrity checking to communicate floating point numbers. There are two
data integrity bits that the IND560 uses to maintain dafa 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 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 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, if the PLC
program detects this condition, it should send a new command to the terminal.

The method of handling string and floating point data varies between PLCs platforms. The IND560
provides floating point dafa in the word order set up by the user.

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

The IND560 ferminal provides the ability to directly control some of ifs discrete outputs and read
some of its discrefe inputs via the (digital) PLC inferface options. System infegrators should be
aware that the terminal’s discrete /0 updates are synchronized with the terminal’s interface update
cycle rate and not with the PLC I/O scan rate. This may cause a noticeable delay in reading inputs
or updating outputs as observed from the PLC fo real world signals. Consult the IND560 Terminal
Technical Manual for discrete 1/0 wiring. Also note that the outputs must be unassigned in the
IND560 terminal setup.

5.6. Software Setup

The IND560 terminal automatically detects the presence of a Modbus TCP Kit option board if one is
installed. When the option is detected, the IND560 ferminal enables the Modbus TCP parametfers in
a program block at Communications > PLC Interface > Ethernet/IP. Figure 5-3 shows the Modbus
TCP setup block.

| PLC |
-~ Efh/IP — Modbus TCP |
| j MAC Address |
\ IP Address |
{ Subnet Mask |
[ Gatewoy Address |
i,,,| Data Format |
1 Format |
L———\ Byte Order |
Figure 5-3: The Modbus TCP Setup Block
5.6.1. Modbus TCP Setup Block
5.6.1.1. Modbus TCP setup

Setup for Modbus TCP is the same setup block used for EtherNet/IP setup. The Modbus setup, found
at Communication > PLC > Ethernet/IP, allows the Modbus TCP interface’s IP address, subnet
mask and gateway address to be specified. The MAC address is displayed, but cannot be modified.
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5.6.1.2.
56.1.2.1.

56.1.2.2.

2.7.

5.7.1.
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Data Format setup

Format

Select the Format (Infeger [the defaulf], Divisions, Floating Point or Application). Changing the
Format will delete any existing Message Slofs.

o Integer — reports scale weight as a signed 16 bit infeger (+ 32767).

o Divisions — reports scale weight in display divisions (+ 32767). The PLC mulfiplies the
reported divisions by the increment size fo calculate the weight in display units.

¢ Floating Point — displays weight in floating point dafa format
Byfe Order
Available selections are Standard, Byte Swap, Word Swap (default), and Double Word Swap.

Message Slots

Select 1, 2, 3 or 4 slofs.

Troubleshooting

If the IND560 does not communicate with PLC, do the following:
o (Check wiring and network fermination.

o Confirm that the IND560 settings for dafa type and IP Address assignment match those in the
PLC and that each IND560 has a unigue address.

¢ Replace the EtherNet / IP — Modbus TCP 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 IND560 must be performed.

Status LEDs

The EtherNet/ IP — Modbus TCP inferface card has four status LEDs indicators to indicate
communication and faulf status of the card. Figure 5-2 indicates the location of these LEDs, and
Figure 5-4 shows the array of the LEDs on the card. Table 5-7 explains the meaning

Link Activity o e Module Status
Activity o o Network Status

Figure 5-4:— Modbus TCP Board Status LED Array

Table 5-7: EtherNet / IP LEDs Status Indications

LED # State Status
. . Off No link (or no power)
1 - Link Activity
Green Connected to an Ethernet network
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LED # State Status
Off No power
Green (1 Hz flash) IP address nof set via switch
2 - Module Red (1 Hz flash) Invalid MAC address (internal error)
Stafus Red (2 Hz flash) Failed to load Ethernet configuration
Red (4 Hz flash) Fatal internal error
Red Duplicate IP address detected

This LED indicatfes the number of established Modbus/TCP

3 'ST;EA;W connections to the 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
Green, flashing received or fransmitted

5.8. Modbus TCP Option Kit

No spare parts are associated with the Modbus TCP option kit. The kit CIMF part number is
64058677. Table 5-8 shows what comes in the Kit.

Table 5-8: Modbus TCP Option Kit

Description aty.

Installation Instructions 1
PCB Package 1
Clamp-on ferrite 1

3

M3 x 8 screws
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5.9. Modbus TCP Configuration Example

This demo was set up using Concept Version 2.6 XL, SR1, b (Figure 5-5).

About Concept E

Concept Programming Unit

S : Wersion 2.6 %L SR1.b
Coperight 2 1995-2003 S chneider Electric GmbH.

iy oClicon o

Current user:
'&CDESS |E"'IIE| Super""'ISDr .................................
Connectior: none | Yersion Info
Lizenszed tao;

: (]
Senal:

Figure 5-5: Concept Programming Unit Welcome Screen

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 5-6).

Open File ?

File: parme: Eolders: ok,
|MT_|NT_F'HJ c:hconcepthtestprsmt. bak,

x

Cancel

:I = ot -
(= COMCEPT Metwork...
[= TESTPRJ

(B2 MT BAK
(£ DFE
I (£ DFE.GLE |

flek

Lizt files of type: Drrives:
Concept Projects [7.pr) ﬂ | == j

Figure 5-6: Project Selection Dialog

Once the project is open, the project browser should appear; if it does not appear, click on El 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 highlighfed (Figure 5-7) item to open the PLC Configuration
window.
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E] Project Browser !EE

Project : MT_INT

B2y MT_Scales
B2y INTEGER

Figure 5-7: Project Viewed in Project Browser

Scale_1
-- Scale_2
Scale_3
Scale_4

The PLC Configuration window (Figure 5-8) will open.

B2 Concept [C:\CONCEPTATESTPRIWMT.BAKAMT_INT]

File Configure Project ©Onpline  Options  Window Help

D | pElee T 0] 7|0 =8 0] B @] 8| 3 |6H = |TalBSl00] 2] B @

[ Project Bro - El|ﬂ [ff] PLC Configuration !EH
Project : MT_INT ~PLC
B MT_Scal ' f i i [
% Seales PLC Selection i EChepse a
E TEGER FLC Memary Fartition nable £ap aize
(18] Scale_1 .
i Scale_2 Load_ables PLC temary Partitior - Loadable:
cale Specials Cails 000001 009952 Mumber installed: 2
Scale_3 &> Config Extensions Discrste Inputs: 100001 100512 @157 148
~(I0) Scale_4 t Select Extensions Input Riegisters: 300001 300080 @27 136
Ethernet/I/0 Scanner Holding Registers: 400001 408000
140 ap
Sagment Schedular
todbus Port Settings Special ~Segment Scheduler
5 ASCI B attery Cail: Seaments: 4
Timer Register: -
Time of Day: 400007
Config Estension —ASCI
[rata Protection: Dizabled Mumber of Messages: 1]
EEETSCUD;'b g!saE:e: Message Area Size: 1]
ok Standby: Izable )
Ethemet: 1 Mumber of Ports: 1]
Prafibus DP: 0

Open Dialog

Figure 5-8: PLC Configuration Window

Click on the Config Extensions Folder in the center pane, above. The branch will expand to show
Ethernet / I/O Scanner. Double click on the Ethernet / 1/0 Scanner to bring up the defails of the

Ethernet card (Figure 5-9).

Here, the IP addresses must be configured — the PLC's, that of the IND560 with which it
communicates. The data communicated fo and from the IND560 is also configured in this window.
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M Ethernet f I/0 Scanner

e

1/0 Scanner Configuration:

Master Module [Slot): |S|0t 3:14U-NDE-??1-UEIj

Health Block [1:/2]: [100001 -100128
I Diagrnostic Block [3x/4=]:

Internet Address: 192 168.1.37 Go Subnet b ask: |255.255.2585.0
Frame Type: |ETHERMET Il -

Gateway: [192.168.1.1

Import |

Sove P e [Lraiof oot | Fepfit | PRl | Rl | et | Lestibe | Vel | wiche | wike | =
1 |192168.1.36 |~ | 0 300 100 400001 400001 8 Hold Last |~ | 401025 401025 8
2 - -
3 = | = |
; = =
5 - -
: = =
7 - -
3 I~ | I~ |
3 = | = |
10 |~ | Ex
11 |~ | I~ | =
4 - - v
oK | Cancel | Help |

Figure 5-9: 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 5-9). The following elements must be configured:

Slave IP Address:

Unit ID:

Health Timeout:
Rep Rafe:

Read Ref Master:

Read Ref Slave:

Read Length &
Write Length:

IP Address of the IND560 ferminal’s Modbus TCP inferface. This value is configured
in the IND560 Setup tree at Communication > PLC Inferface > EtherNet/IP.

This value is typically O

The start of PLC registers to which the IND560’s information is written. This address

ALWAYS is 400001

The start of IND560 register where the scale data is stored. This address can be any
value 4XXXXX PLC address.

*  NOTE, data in the Read Ref Slave is read and then stored in the Read Ref Master.

This is defermined by the IND560 seftings, and is determined by # of scales, Mode
of operation etc. In our example we are using 4 slots in INTEGER Mode. In the
IND560 we are reading 16 bytes and writing 16 bytes. When configuring the PLC
each 4XXXX register address word consists of 2 byfes of information. This gives a
total of 16 bytes / 2 bytes per word, or 8 for Read Length and 8 for Write Length.

Both the PLC and the IND560 IP address and address seftings must be configured — refer to Figure
5-10. The Ethernet card used on the configuration shown is the 140-NOE-771-00
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M Ethernet f I/O Scanner

Ethernet Configuration:

&+ &) ess Internet Address: [T92.166.1.37 Go Subnet Mask: [255.255.255.0
~
- Use Bootp Server Gateway: [192.168.1.1 Frame Type: |[ETHERMET Il -
140 Scanner Configuration:
Master Moduls (Slot): |Slet 2: T40-N0E-77100 = | | | | o |
Health Block [134/3<): 1000 - 100128 | | |
[ Diagnostic Block (/4%
p Health FepRate | HRead Ref Fead Ref Fead Lazt Walue Wirike Ref Write Ref wiite | 21
Sl P dekless || Wi D Timeout [mz) [mz] M azter Slave Length (Input] tdaster Slave Length [ |
1 1592168136 § - 1] 300 100 400001 400001 8 Hold Last | « 401025 [ 401025 g
| 2 | |~ |~ |
| 3 | |~ | |
| 4 | L~ | |~ |
| 5 | L~ | |~ |
| & |~ |~ |
. |~ |~ |
| 8 | |~ | |
| 3 | L~ | |~ |
| 10 | L~ | |~ |
il Il il v
1 B
ak. Cancel Help
——PLC
IND560  —1IND780

Figure 5-10: PLC and IND560 Values for Ethernet / /0 Scanner

Examples of how to configure the Modicon Ethernet I/0 scanner for various scale configurations are
provided below.

5.9.1. Integer and Division Mode Configuration

The IND560 Configured for 4 slots in either infeger or division mode. 8 Words are Read into the
PLC and 8 words are written to the IND560. Table 5-9 indicates the values for each scale.

Slave IP Address | Unit 1D Health FepRate | Read Ref Fead Ref Fead Last Value wiite Ref Wiite Ref Wwirite | 2
Timeout [mg] [rng] I aster Slave Length [Input] I aster Slave Length | |
1 [192168136 [ > | i ann 100 400001 400001 B Hold Last | | 401025 4025 8
Figure 5-11: Integer or Division Mode Configuration
Table 5-9: Configuration of Integer or Division Mode
Description Slot / Scale* | Address in IND560 | Format
Read by PLC from 560:
Weight Data Slot 1 400001 Int
Status Data Slot 1 400002 Int
Weight Data Slof 2 400003 Int
Stafus Data Slot 2 400004 Int
Weight Data Slot 3 400005 Int
Status Data Slot 3 400006 Int

5-16 METTLER TOLEDO IND560 PLC Manual 72184339 109 109/2014



5.9.2.

72184339109 1 09/2014

Description Slot / Scale* | Address in IND560 | Format
Read by PLC from 560:
\Weight Data Slot 4 400007 Int
Status Data Slot 4 400008 Int
The PLC will write fo:
Data Value to be written Slof 1 401025 Int
Command Word Slot 1 401026 Int
Data Value to be written Slot 2 401027 Int
Command Word Slot 2 401028 Int
Data Value to be written Slot 3 401029 Int
Command Word Slot 3 401030 Int
Data Value to be written Slot 4 401031 Int
Command Word Slot 4 401032 Int

*

Floating Point Mode Configuration

4001, 40001, 400001 are PLC Memory Dependent.

The IND560 Configured for 4 slots in Floating Point mode FP. 16 Words are Read info the PLC and
13 words are written fo the IND560. Table 5-10 indicates the values for each scale.

Sive P addess |urieo|  Heah | Fopfiate | Readfer | Resdfiel | Raad | Lavabe | ieRel | wilefiel | ke | =
1 |192.168.1.36 IL a 300 100 400001 40000 16 Hold Last IL 401025 401025 13
Figure 5-12: FLP Mode Configuration
Table 5-10: Configuration Floating Point Mode
Description Slot / Scale* | Address in IND560 | Format
Read by PLC from 560:
Weight Data Slot 1 400002-400003 | Float
Command Ack Register Slot 1 400001 Int
Status Register Slot 1 400004 Int
Weight Data Slot 2 400006-400007 | Float
Command Ack Register Slof 2 400005 Int
Status Register Slot 2 400008 Int
Weight Data Slot 3 400010-400011 Float
Command Ack Register Slot 3 400009 Int
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Description Slot / Scale* | Address in IND560 | Format
Read by PLC from 560:
Status Register Slot 3 400012 Int
Weight Data Slot 4 400014-400015 | Float
Command Ack Register Slot 4 400013 Int
Status Datfa Slot 4 400016 Int
The PLC will write fo:
Reserved Slot 1 401025 Int
Command Word Slot 1 401026 Int
Data Value to be Written Slot 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 Slot 3 401033-401034 Float
Command Word Slot 4 401035 Int
Data Value to be Written Slot 4 401036-401037 Float

* Note that any scale data can be configured to correspond with any slot
number. 4001, 40001, 400001 PLC Memory Dependent.
5.9.3. Integer Logic Examples

2 Words of Data are associated with a scale when in infeger mode.

o Weight Data for scale 1 is stored in the IND560 in register 400001.
e  Status Data for this weight and the IND560 is in register 400002.
5.9.3.1. Read Logic

The 400001 weight dafa can be read directly by the PLC. However, to 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 infeger value from the IND560
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 5-13 and Figure 5-14
show an example of logic that can be used fo read the status word.
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M Select FFB E3|Bl = select FFB x|

Library Group Library Group
[l = I e = =
FFE FFE
INT_TO_WORD "WORD_TO_BIT
IMT_TO_DIMT - WORD_AS_BYTE "
INT_TO_REAL J WORD_AS_DIMT J
IMT_TO_TIME WORD_AS_REAL
INT_TO_UDINT — WORD_AS_TIME
INT_TO_LIMT WORD AS LDIMT
INTEG_ ___ ~|| |wORD_TO_BODL
Library zorked... Help on Type Library zorked... Help on Type
LCloze Help LCloze Help

Figure 5-13: Selecting Integer-to-Word (left) and Word-to-Bit (right) Conversions

-

Coass ) ' " FBIL1O7
INT_TO_WWORD _ ) WORD_TO_BIT
EN END EN END |—
51_S%tatus_Register [=—f 1N BITO —=&1_Target_1 J

BITI —{=81_Target 2

BIT2 —E}S1_Tar.ge‘t_3

BIT3 —[}81_Um:_ler_Low_ToIemnce
BIT4 —D—S1_Dv.er_High_Tolemnce
BITS —[}S1_Tar§.;et_Latched

BITG |—

BIT? —E}S1_Dis::r\ete_lnpm

BITS —L"—“*S1_E1tgr_Ke3.r

BITY (=81 _Inpurt_t

BITIO —[}S1_Inp%rt_2

BITH [—{=51_Input_3

BIT12 —[}-S1_hn'b‘t_i0n

BIT13 —[:=~81_Ne1__ru'bde

BIT14 —=51_Update_In_Prograss

_ . _ . _ BITIS [—1=51_Oata_OK o>
Al ;IJ
Figure 5-14: Integer-to-Word and Word-to-Bit Logic
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5.9.3.2. 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 to convert the command Bits into a data Word.

In concept, the use of a BIT_TO_WORD instruction will first get the command bits info 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 IND560. Figure b-15
shows an example of logic that can be used control the command word.

AP i BT -
BIT_TO_WiORD ) MORO_TO_INT
EH END EN END —
51 Gross Wieight 51 Met Wieight
/I I [ T BITO ——{=51_Command_INT
51_Tare_ieight
BIT1
Bit= 00, 01, 02 are use for ) )
Binary Wieight Select 51 fte B2
Select Wizight hode ) i Wi ) )
000, Grose S1_D||sp:ayed_'u1l'e|gh‘l S1_L?ad|_Tare
001: Het - ] - ) T . BIT2
gﬁ ?Isplaved £1_Tare_lizigl 51_Clear_Tare
: Tare 1|
100: Setpaint 1 —| 1T BIT4
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Figure 5-15: Bit to Word and Word to Integer Logic
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6 PROFIBUS Option

6.1. Overview

The PROFIBUS option card enables the IND560 ferminal to communicate to a PROFIBUS DP master
according to DIN 19 245. It consists of an IND560 terminal backplane-compatible module and
software that resides in the terminal, which implements the data exchange.

The PROFIBUS option card interfaces fo programmable logic confrollers (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 I/O depends on the sefup
of the PROFIBUS card at the IND560.

The data mapped within the I/0 block is defined as Discrete or Shared Data Variables. Discrete data
can be set as Integer, Division, or Floating Point.

Discrete data is sent in groups defined as message blocks. The number of message blocks (1 to 4)
is setup within the IND560. While the format of each message block is the same, the data received
and displayed within a message block is dependant on the commands within the block.

The Texas Instruments (TI) 505 PLCs inferface fo the PROFIBUS via an I/O processor called a Field
Interface Module (FIM). The FIM bus master recognizes a fixed sef of PROFIBUS slave devices, all of
which are viewed by it as some sort of remote 1/0 rack. On power up, the FIM queries each
PROFIBUS slave node to defermine which of the recognized types a device might be and configures
itself accordingly. The PROFIBUS option appears fo the FIM to be a small ET200U 1/0 rack.

The Siemens Sb-115 series PLC also interfaces fo the PROFIBUS using an 1/0 processor, an IM-
308. This device must be locally programmed with the ferminal inferface type files. Newer Siemens
S7 PLCs have the PROFIBUS option on their main controller card.
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The type of option board used depends on the IND560 enclosure in which it is fo be used. The two
boards differ in the orienfation of their connectors. Figure 4-1 shows the harsh version of the option
board, Figure 4-2 the panel mount version. Both connectors are active on the harsh version of the
option board.

> > c4[fErjuis

L

Figure 4-2: PROFIBUS Kit Option Board, Panel Mount Version

6.1.1. Communications

PROFIBUS is based on a variety of existing national and international standards. The protocol
archifecture is based on the Open Systems Inferconnection (OSI) reference model in accordance
with the international standard ISO 7498.

The IND560 ferminal supports the PROFIBUS-DP which is designed for high-speed data fransfer at
the sensor actuator level. (DP means Distributed Peripherals.) At this level, controllers such as
PLCs exchange data via a fast serial link with their distributed peripherals. The data exchange with
these distributed devices is mainly cyclic. The cenfral controller (master) reads the input information
from the slaves and sends the output information back fo the slaves. It is imporfant that the bus
cycle time is shorter than the program cycle fime 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 profocol:

6-2 METTLER TOLEDO IND560 PLC Manual 72184339 109 109/2014



6.1.1.1. Transmission Technique
PROFIBUS DIN 19 245 Part 1

e EIA RS 485 twisted pair cable or fiber opfic
e 9.6 kbit/s up fo 12 Mbit/s, max distance 200 m at 1.5 Mbit/s extendible with repeaters
e 12 megabaud maximum rafe

6.1.1.2, Medium Access

Hybrid medium-access protocol according to DIN 19 245 Part 1

e Mono-Master or Multi-Master systems supported

e Master and Slave Devices, max 126 stafions possible
6.1.1.3. Communications

Peer-to-Peer (user data fransfer) or Multicast (synchronization)

e Cyclic Master-Slave user datfa transfer and acyclic Master-Master data transfer
6.1.1.4. Operation Modes

Operate: Cyclic transfer of input and output data

o Clear: Inputs are read and outpufs are cleared
e Stop: Only master-master functions are possible
6.1.1.5. Synchronization

Enables synchronization of the inputs and/or outputs of all DP-Slaves

e Sync-Mode: Outputs are synchronized
o Freeze-Mode: Inputs are synchronized
6.1.1.6. Functionality

e Cyclic user data transfer between DP-Master(s) and DP-Slave(s)

o Activation or deactivation of individual DP-Slaves

o Checking of the configuration of the DP-Slaves

o Powerful diagnosis mechanisms, three hierarchical levels of the diagnosis

e Synchronization of inputs and/or outpufs

e Address assignment for the DP-Slaves over the bus

e Configuration of the DP-Master (DPM1) over the bus

e Maximum 246 byte input and output dafa per DP-Slave, typical 32 byte
6.1.1.7. Security and Protection Mechanisms

o All messages are transmitted with Hamming Distance HD=4
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e Watch-Dog Timer at the DP-Slaves

e Access protection for the inputs/outputs at the DP-Slaves

o Data transfer monitoring with configurable fimer interval at the DP-Master (DPM1)
6.1.1.8. Device-Types

e DP-Master Class 2 (DPM2) for example, programming/configuration device

e DP-Master Class 1 (DPMT1) for example, central confroller like PLC, CNC, or RC

o DP-Slave for example, Input/Output device with binary or analog inpufs/outputs, drives
6.1.1.9. Cabling and Installation

o Coupling or uncoupling of stations without affecting other stations
e Proven and easy to handle fwo conductor fransmission fechnique
6.1.2. Node/Rack Address

Each IND560 PROFIBUS option card represents one physical node. The node address is chosen by
the system designer and then programmed into the IND560 and PLC. The IND560’s node address
is programmed in Sefup af Communication > PLC. The node address and number of input and
oufput words used fo communicate between the terminal and the PLC are programmed into the PLC
by using its PROFIBUS network configuration software and the IND560’s PROFIBUS GSD-type files.

The IND560 setup allows selection of the logical rack (node) address, dafa format (Integer/Floating
Point/Divisions), the number of message slofs assigned to the node, and the option of sending and
receiving Shared Data. The number of input and output words required and the mapping of the 1/0
datfa is dependent on these selections.

The IND560 PROFIBUS GSD has a block of 1/0 defined for each of the 16 possible IND560
PROFIBUS combinations. The IND560 terminal will defermine the number of input and output words
needed for the number of configured message slots and chosen dafa format. The PLC must be
configured for the same amount of space.

6.1.3. Data Formats

The terminal’s PROFIBUS option card has two types of data exchanges: discrete data and shared
dafa. The locations for each of these types of dafa are predefined by the IND560.

Each message slof selected to pass data through the ferminal’s PROFIBUS option has its own
assigned inpuf and output words for confinuous information to and from the PLC. Shared data
access is only available when the Setup/ Communications/PLC/PROFIBUS Share Data opfion is
Enabled. This data is used to pass information that cannot be sent in the discrete data because of
size or process speed limitafions. It uses additional input and outpuf word space. The length of
shared data value and data type is dependent on the type of shared data field requested. In no case
does it exceed 10 words (20 bytes).
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6.2. Data Integrity

The terminal has specific bits to allow the PLC to confirm that the dafa was received without
interrupt, 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 in Appendix A and B for specific information regarding the Data OK, Update in Progress,
and Data Infegrity bits and their usage.

6.3. Discrete Data

There are three formats of discrete data available with the PROFIBUS option card: integer, division,
and floating point.

¢ Integer — (default) Reports scale weight as a signed 16 bit integer.

o Divisions — Reports scale weight in display divisions. The PLC multiplies the reporfed
divisions by the increment size fo calculate the weight in display units.

¢ Floating Point — Displays weight in floating point dafa format.
Appendix A and B provide detailed information on data formats.

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 opfion card.

Integer and division formats require two 16-bit words of input and two 16-bit words of output data
per message slot. 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 slots use six 16-bit
words of input and six 16-bit words of oufpuf; and four slofs use eight 16-bit words of input and
eight 16-bit words of oufput.

The floating-point format requires more space per messages slot because floating point data uses
two 16-bit words of dafa to represent the numeric data alone. The floafing-point format requires four
16-bit words of input and four 16-bit words of oufput data per slot. Four scales using the floating-
point format would use 16 words of input and 16 words of oufput data.

Selection of the appropriate format depends on different issues. The range or capacity of the scale
used in the application should be considered. The infeger format can represent a numerical value of
up to 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.

Floating point is the only format that includes decimal point information as a part of its dafa. 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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6.3.1.1.1.

6.3.2.
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Examples
250 x .01 scale

Scale Reads: 0 2.00 51.67 250.00

Format sent:
Integer 0 200 5167 25000
Division 0 200 5167 25000
Floating Point | O 2.00 51.67 250.00
Any of the formats could be used in this case.

50,000 x 10 scale

Scale Reads: 0 200 5160 50000

Format sent:
Integer 0 200 5160 —(XXXXX)
Division 0 20 516 5000
Floating Point | O 200 5160 50000

The infeger format could not be used because it would send a
negative or invalid value once the weight exceeded 32,760.

150 x .001 scale
Scale Reads: 0 2.100 51.607 150.000
Format sent:
Integer 0 2100 —(XXXXX) | —(XXXXX)
Division 0 2100 —(XXXXX) | —(XXXXX)
Floating Point | O 2.100 51.607 1560.000

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

Please refer fo Appendix A and Appendix B for each format’s detailed description of dafa available
to determine which is most suitable.

Byte Order

The byfe order parameter sets the order in which the data bytes and words will be presented in the
PLC data format. Available Byte Orders are:

Word Swap - (default) Makes the dafa format compatible with RSLogix 5000 processors.
Byte Swap - Makes the data format compatible with S7 Profibus.

Standard - Makes the data format compatible with PLC 5.

Double Word Swap - Makes the data format compatible with the Modicon Quantum PLC.

72184339 109 109/2014



6.4.

6.4.1.1.
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Table 4-1 provides examples of the various byte ordering.

B NOTE: Byte Order was introduced into the IND560 in firmware version 3.xx. Terminals running
firmware versions earlier than v3.xx will not see a setting for Byte Order in their setup
selections.

Table 4-1: PLC Data Byte Ordering

Double Word
Word Swap Byte Swap Swap Standard
Terminal Weight Value 1355
pec| 15 [Bir#| o | 15 |Bit#| o | 15 [Bir#| o | 15 [Bir#| o

Integer Weigvh;r‘é“'”e 0X054B Hex O0x4BO5 Hex 0x4BO5 Hex 0X054B Hex

IstWeight | 5000 Hex 0XA944 Hex 0X0060 Hex O0X44A9 Hex

Point :
2nd Weight | 1 19 Hex 0X0060 Hex 0XA944 Hex 0x6000 Hex
value word

Floating Point

Operational Overview

When the Floating Point format is selected at the IND560,each message slot configured will have
four 16-bit words for Read dafa and three 16-bit words for Write dafa. Read data refers to the data
sent from the IND560 to the PLC (PLC Read). Write Data refers to data sent from the PLC fo the
IND560 (PLC Write). The first word of the Write data memory map is reserved.

The terminal uses integer commands from the PLC to select the floating point weight output data.
The terminal recognizes a command when if 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 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 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-time and stafic. When the
PLC requests a real-time value, the terminal acknowledges the command from the PLC once but
sends and updates the value at every A/D update. 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 net
weight are examples of real-time data. Tare weight, target, feed, and tolerance values are examples
of static data.

The terminal can send a rotation of up to nine different real-time values for each message slof. The
PLC sends commands to the terminal to add a value to the rotation. Once the rotation is
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established, the PLC must instruct the ferminal to begin its rotation automatically, or the PLC may
control the pace of rotafion by instructing the terminal to advance to the next value. If the terminal is
asked to automatically alternate its output data, it will switch to the next value in its rofation at the
next A/D update. (The A/D update rate depends on the scale type. An analog scale has an update
rate of 20 Hz or 58 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 to the next value in the rotation. The
terminal stores the rotation in its 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 examples for additional information.

6.4.1.2. Floating Point Data Format and Compatibility

In Floating Point Message mode, the PLC and terminal exchange weight, targetf, 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 greater 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 integrity bits that the IND560 uses to maintain data infegrity when
communicating to 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 data integrity 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 IND560 is freely sending weight updates. If the
PLC program detects this condition, it should send a new command to the IND560.

6.4.2. Floating Point Numbers

The Simatic TI505 PLCs support the IEEE Standard floating point numbers. According the Simatic
TI505 Programming Reference Manual real numbers are stored in the single-precision 32-bit
format, according to ANSI/IEEE Standard 754-1985, in the range 5.42101070 E-20 to
9.22337177 E18.

Siemens S5 PLCs do nof support inherently the IEEE-format floating point numbers. S5 PLCs do
support floating point numbers in their own unique format. You can implement a software “function
block” in the S5 PLC that converts between the Sb floating point numbers and the IEEE Standard
floating point numbers.

The Siemens S7 PLCs support the IEEE Standard floating point numbers.
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6.5. Shared Data

6.5.1.1. Operational Overview

PROFIBUS PLCs can access the terminal’s Shared Data. Since the PROFIBUS communications
supports up to 244-byte messages af speeds typically in the range of 1.5 to 12 megahertz, there is
no need for fwo separate modes of communication, as there is for Allen-Bradley and ifs block
transfer. PROFIBUS PLCs can read IND560 Shared Data variables and write new values to IND560
Shared Data variables. For PROFIBUS, the PLC output data has additional fields for accessing
Shared Data.

The PLC must specify the Shared Data command and variable name in the PLC output message. If
the command is a wrife 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 dafa 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 IND560 ferminal 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 to be written in a floating point variable or vice versa.

6.5.1.2. Shared Data Input

The input information for the shared data consists of two sections: the shared data status and the
shared data read field value (if requested by the shared data output command). The shared data
status information is a word that contains an infeger value. This infeger value represents one of the
following status values:

O Null status

1 Command completed successfully

2 Invalid shared dafa name

3 Invalid shared dafa command

4 Cannot write because field is write-protected (legal for frade)

The shared data read field value contains the value of the shared data variable specified in the
shared data output (from the PLC fo the terminal). It is only present when the command from the
shared data output requests read shared data. This value is self-typing; for example, it could be a
floating point number or a string variable. The length is determined 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.

6.5.1.3. Shared Data Output

The output information for the shared dafa consists of four sections: the shared data command, the
shared data name, the shared datfa variable name, and the shared data write value (if required by

the shared dafa 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:
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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 will perform the command issued. The
terminal does not provide “real time” information to the PLC; it supplies a “snapshot’ of the dafa not
an automatic update of new values of the same shared data command. Instead, the PLC must
request the information again by sefting a new value in the shared data command word.

To do successive reads, for example, the PLC must alternate between a “null” command and a
“read” command in the shared data command word. For the most efficient processing, the PLC
should set up the terminal name, the variable name, and the write value (if any) while it is setting
the “null” command. Once that is completed, the PLC can then set the shared data command to
“read” or “write”.

Refer fo the IND560 Shared Data Reference for a complete listing of Shared Data Fields.

6.6. Discrete Data I/0 Space Usage Comparison

The following tables show a comparison of the integer, division, floating point, and shared datfa
formats” input and output data usage.

Table 4-2 shows a comparison between the integer data formats and the floating point format of the
input data. The input data is from the IND560 ferminal fo the PLC, with node configured beginning
at address “0” and dafa format configured for four Message Slofs.

Table 4-2: Input Data Comparison

Address Word # Integer, Division Floating Point
W:0 or WX:0 1st Slot (weight) 1st Slot command response
IW:T or WX:1 1st Slof (status) 1st Slof floating point
IW:2 or WX:2 2nd Slotf (weight) Value
IW:3 or WX:3 2nd Slof (status) 1st Slot status
IW:4 or WX:4 3rd Slof (weight) 2" Slot command response*
IW:5 or WX:5 3rd Slot (status) 2nd Slof floating point*
IW:6 or WX:6 4th Slot (weight) Value
IW:7 or WX:7 4th Slot (status) 2nd Scale status*
IW:8 or WX:8 Null 3" Slot command response
IW:9 or WX:9 Shared Datfa Access Status 3" Slot floafing point

IW:10 or WX:10 Shared Data Read Field Value** Value

IW:TT or WX:11 Shared Data Read Field Value** 3" Slot status

IW:12 or WX:12 Shared Data Read Field Value** 4™ Slot command response
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Address Word # Integer, Division Floating Point

W:13 or WX:13 Shared Data Read Field Value** 4" Slot floating point
IW:14 or WX:14 Shared Data Read Field Value** Value

IW:15 or WX:15 Shared Data Read Field Value** 4th Slot status

IW:16 or WX:16 Shared Data Read Field Value** Shared Data Access Status
IW:17 or WX:17 Shared Data Read Field Value** Shared Data Read Field Value**
W:18 or WX:18 Shared Data Read Field Value** Shared Data Read Field Value**
IW19 or WX:19 Shared Data Read Field Value** Shared Data Read Field Value**
IW:20 or WX:20 Shared Data Read Field Value**
IW:26 or WX:26 [/ /4 Shated Data Read Field Value™*

** The length of shared dafa value is dependent on the type of shared data field requested. In no case does it
exceed 10 words (20 bytes).

Table 4-3 shows a comparison between the integer data formats and the floating point format of the
output data from the PLC fo the IND560 ferminal, with node configured beginning at address O and
data format configured for four Message Slofs.

Table 4-3: Output Data Comparison

Address Word # Integer or Division Floating Point
QW:0 or WY:0 1% Slot (load value) Reserved
QW:1 or WY:1 19 Slot (command) 1st Slot command
QW:2 or WY:2 2nd Slot (load value) 1st Slof Floating point
QW:3 or WY:3 2nd Slot (command) load value
QW:4 or WY:4 3 Slot (load value) 2nd Slof command*
QW:5 or WY:5 3" Slot (command) 2nd Slof Floating point
QW:6 or WY:6 4™ Slot (load value) load value*
QW:7 or WY:7 4" Slot (command) 3" Slot command
QW:8 or WY:8 Shared Data Command 3" Slot Floating point
(1" =Read,’2" = Write)
QW:9 or WY:9 Null load value
QW:10 or WY:10 Shared Data Variable Name 4" Slot command
First two characters of SDV Name
ex: ‘wt" of ‘wi0101’
QW:11 or WY:11 Shared Data Variable Name 4" Slot Floating point
Middle two characters of SDV Name
ex: ‘01" of 'wi0101”
QW:12 or WY:12 Shared Data Variable Name load value

Last two characters of SDV Name
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6.7.

6.7.1.1.

Address Word #

Integer or Division

Floating Point

ex: ‘01" of ‘'wt0101”

QW:13 or WY:13

Shared Data Write Value**

Shared Data Command
(‘1" = Read,”2" = Write)

QW:14 or WY:14

Shared Data Write Value**

Null

QW:15 or WY:15

Shared Data Write Value**

Shared Data Variable Name
First two characters of SDV Name
ex: ‘wt’ of ‘wi0101’

QW:16 or WY:16

Shared Data Write Valug**

Shared Data Variable Name

Middle two characters of SDV Name

ex: ‘01" of ‘wt0101”

QW:17 or WY:17

Shared Data Write Valug**

Shared Data Variable Name
Last two characters of SDV Name
ex: ‘01" of ‘wi0101”

QW:18 or WY:18

Shared Data Write Value**

Shared Data Write Value**

QW:19 or WY:19

Shared Data Write Value**

Shared Data Write Value**

QW:20 or WY:20

Shared Data Write Value**

Shared Data Write Value**

QW:21 or WY:21

Shared Data Write Valug**

Shared Data Write Valug**

QW:22 or WY:22

Shared Data Write Valug**

Shared Data Write Valug**

0000000

Shared Data Write Valug**

70000

QW:27 or WY:27

G/,

Shared Data Write Value**

The length of shared data value is dependent on the type of shared data field requested. In no case does it exceed

10 words (20 bytes).

IND560 PROFIBUS Message Mapping

Division/Integer-Shared Data Disabled

Message Slofs = 1
Message Slofs = 2
Message Slofs = 3
Message Slofs = 4

Total Size = 2 Words
Total Size = 4 Words
Total Size = 6 Words
Total Size = 8 Words

Request (PLC to IND560)

Word O — Word 1: Slot 1 (1st Message Slot)
Word 2 — Word 3: Slot 2 (2nd Message Slof)
Word 4 — Word 5: Slot 3 (3rd Message Slot)
Word 6 — Word 7: Slot 4 (4th Message Slot)

METTLER TOLEDO IND560 PLC Manual
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6.7.1.2.

6.7.1.3.
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Response (IND560 to PLC)

Word O — Word 1: Slot 1 (1st Message Slot)
Word 2 — Word 3: Slot 2 (2ndt Message Slot)
Word 4 — Word 5: Slot 3 (3rdt Message Slof)
Word 6 — Word 7: Slot 4 (4th Message Slot)

Division/Integer-Shared Data Enabled

Message Slof = 1 total Size = 17 Words
Request (PLC fo IND560)

Word O — Word 1: Message Slot 1

Word 2 Request Command: 1 - Read SDV / 2 - Write SDV
Word 3: NULL

Word 4 — Word 6: SDV name : example wiO101

Word 7 — Word 16: SDV write value

Response (IND560 to PLC)

Word O — Word 1: Message Slof 1
Word 2: NULL

Word 3: SD access status

Word 4 — Word 13: SD read value

Division/Integer-Shared Data Enabled
Message Slof = 2 Tofal Size = 19 words

Request (PLC fo IND560)

Word 0 — Word 1: Message Slof 1

Word 2 — Word 3: Message Slof 2

Word 4 Request Command: 1 - Read SDV / 2 - Write SDV
Word 5: NULL

Word 6 — Word 8: SDV name : example wiO101

Word 9 — Word 18: SDV write value

Response (IND560 to PLC)

Word O — Word 1: Slot 1
Word 2 — Word 3: Slot 2
Word 4: NULL
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Word 5: SD access status
Word 6 — Word 15: SD read value

6.7.1.4. Division/Integer-Shared Data Enabled
Message Slot = 3 Total Size = 21 Words
Request (PLC to IND560)

Word O — Word 1: Message Slof 1

Word 2 — Word 3: Message Slof 2

Word 4 — Word b: Message Slot 3

Word 6 Request Command: 1 - Read SDV / 2 - Write SDV
Word 7: NULL

Word 8 — Word 10: SDV name : example wt0101

Word 11 — Word 20: SDV write value

Response (IND560 to PLC)

Word O — Word 1: Message Slot 1
Word 2 — Word 3: Message Slotf 2
Word 4 — Word 5: Message Slotf 3
Word 6: NULL

Word 7: SD access status

Word 8 —word 17: SD read value

6.7.1.5. Division/Integer-Shared Data Enabled
Message Slot = 4 Tofal Size = 23 Words
Request (PLC fo IND560)

Word O — Word 1: Message Slot 1

Word 2 — Word 3: Message Slof 2

Word 4 — Word 5: Message Slotf 3

Word 6 — Word 7: Message Slof 4

Word 8 Request Command: 1 - Read SDV / 2 - Write SDV
Word 9: NULL

Word 10 — Word 12: SDV name : example wt0101

Word 13 — Word 22: SDV write value
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6.7.1.6.

6.7.1.7.
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Response (IND560 to PLC)

Word O — Word 1: Slot 1

Word 2 — Word 3: Slot 2

Word 4 — Word 5: Slot 3

Word 6 — Word 7: Slot 4

Word 8: NULL

Word 9: SD access status

Word 10 —word 19 : SD read value

Floating Point Shared Data Disabled

Message Slofs = 1 Tofal Size = 4
Message Slots = 2 Total Size = 8
Message Slofs = 3 Total Size = 12
Message Slofs = 4 Total Size = 16

Request (PLC fo IND560)

Word O: Reserved

Word 1 — Word 3: Message Slofs 1
Word 4 — Word 6: Message Slots 2
Word 7 — Word 9: Message Slofs 3
Word 10 — Word 12: Message Slots 4

Response (IND560 to PLC)

Word O — Word 3: Slot 1
Word 4 — Word 7: Slot 2
Word 8 — Word 11: Slof 3
Word 12 — Word 15: Slot 4

Floating Point-Share Data Enabled
Message Slofs = 1 Total Size = 19
Request (PLC fo IND560)

Word O: Reserved

Word 1 — Word 3: Message Slof 1

Word 4: Request Command : 1 - Read SDV / 2 - Write SDV
Word 5: NULL

Word 6 — Word 8: SDV name : example wiO101
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Word 9 — Word 18: SDV write value

Response (IND560 to PLC)

Word 0 — Word 3: Message Slot 1
Word 4: SD access status
Word 5 — Word 14: SD read value

6.7.1.8. Floating Point-Share Data Enabled
Message Slots = 2 Total Size = 22
Request (PLC to IND560)

Word O: Reserved

Word 1 — Word 3: Message Slof 1

Word 4 — Word 6: Message Slof 2

Word 7: Request Command: 1 - Read SDV / 2 - Write SDV
Word 8: NULL

Word 9 — Word 11: SDV name : example wt0101

Word 12 —Word 21: SDV write value

Response (IND560 to PLC)

Word 0 — Word 3: Message Slot 1
Word 4 — Word 7: Message Slof 2
Word 8: SD access status

Word 9 — Word 18: SD read value

6.7.1.9. Floating Point-Share Data Enabled
Message Slofs = 3 Total Size = 25
Request (PLC fo IND560)

Word O: Reserved

Word 1 — Word 3: Message Slot 1

Word 4 — Word 6: Message Slof 2

Word 7 — Word 9: Message Slotf 3

Word 10: Request Command: 1 - Read SDV / 2 - Write SDV
Word 11: NULL

Word 12 — Word 14: SDV name : example wiO101

Word 15 — Word 24: SDV write value
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Response (IND560 to PLC)

Word 0 — Word 3: Message Slof 1
Word 4 — Word 7: Message Slotf 2
Word 8 — Word 11: Message Slot 3
Word 12: SD access status

Word 13 — Word 22: SD read value

6.7.1.10. Floating Point-Share Data Enabled
Message Slots= 4 Total Size = 28
Request (PLC fo IND560)

Word O: Reserved

Word 1 — Word 3: Message Slot 1

Word 4 — Word 6: Message Slof 2

Word 7 — Word 9: Message Slotf 3

Word 10 — Word 12: Message Slof 4

Word 13 : Request Command: 1 - Read SDV / 2 - Write SDV
Word 14: NULL

Word 15 — Word 17: SDV name: example wiO101

Word 18 — Word 27: SDV write value

Response (IND560 to PLC)

Word 0 — Word 3: Message Slof 1
Word 4 — Word 7: Message Slof 2
Word 8 — Word 11: Message Slot 3
Word 12 —Word 15: Message Slot 4
Word 16: SD access sfatus

Word 17 — Word 26: SD read value

6.8. Controlling Discrete 1/0 Using a PLC Interface

The IND560 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 IND560
discrete I/0 updates are synchronized with the A/D rate, not with the PLC I/O scan rafe. This may
cause a noticeable delay in reading inputs or updating outputs as observed from the PLC to real
world signals. Note that the outpufs must be unassigned in the IND560 terminal sefup in order fo
be controlled by the PLC.
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6.9.

6.9.1.

6.10.

Hardware Setup
Wiring
The IND560 ferminal’s PROFIBUS option card has a DB-9 connector to connect to the PROFIBUS

network interface (Figure 4-3). Cable distance, type, and fermination are specified by PROFIBUS.
(Refer to the PLC documentation for cable design guidelines for the various PLCs.)

5 1 PIN  SIGNAL  NOTES:
1. USE MATING CONNECTORS AND CABLE

1 Not used RECOMMENDED FOR PROFIBUS CONNECTIONS.

O @ 2 Notused 2. REFERTO PROFIBUS INTERNATIONAL
DOCUMENTATION FOR OTHER CONSIDERATIONS.
9 6 3 RxD/TXD +

4 RTS

5 GND bus

6 +5V bus

7 Not used

8 RxD/TxD -

9 Not used

Figure 4-3: PROFIBUS Option Card DB-9 Connector

E The IND560 harsh unif requires a right angle connector Siemens part number 6ES7 972-
OBA41-0XAO0. The panel mount can use the right angle or straight connector METTLER TOLEDO
part number 64054361.

Software Setup

The IND560 ferminal automatically detects the presence of a PROFIBUS opfion card if one is
installed, and adds the setup parameters to the options block. To configure the terminal for
PROFIBUS, enter Setup and advance fo the Communications/PLC/PROFIBUS sub-block (Figure
4-4).

O
—
(@]

|
el PROFIBUS |

- Node Address |
- SharedDala |
Data Format |

i e

1 Format |

If Format = Divisions or Infeger

[ Message Slofs

~-- Byte Order |
Figure 4-4: PROFIBUS Setup Block
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6.10.1.
6.10.1.1.

6.10.1.2.
6.10.1.2.1.

6.10.1.2.2.

6.10.1.2.3.

6.10.2.
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PROFIBUS Setup Sub-Block

Profibus setup

The Profibus Sefup block at Communication > PLC > Profibus lefs you specify how the PROFIBUS
interface is used. Enfer a unique Node Address of 0—125. Set Shared Data as Enabled or Disabled

Data Format setup

Format

At Communication > PLC > Data Format, select the Format from a drop-down list. Select Divisions,
Integer (default) or Floating Point.

Byfe Order

Available selections are Standard, Byte Swap, Word Swap (defaulf), and Double Word Swap. See
Table 4-1 for definitions.

Message Slofs
Select 1, 2, 3 or 4 slofs.
PROFIBUS GSD or Type Files

There are thirteen configurations contained in the PROFIBUS GSD or type file for the IND560
terminal’s different combinations of data formats. The length of the messages is different for each of
the data formats, but the length of the input and output messages are the same within each format.
The IND560 supports the message types shown in Table 4-4

E The PROFIBUS GSD file for the IND560 is included on the IND560 documentation CD (P/N
71209397).

Table 4-4: Message Types Supported by the IND560

Configuration Functionality
I/0 2 Wrd (2 words in/ 2 words out) | One message slof in integer/division
I/0 4 Wrd (4 words in/ 4 words out) | Two message slots in integer/division
I/0 6 Wrd (6 words in/ 6 words out) | Three message slofs in infeger/division
I/0 8 Wrd (8 words in/ 8 words out) | Four message slots in infeger/division

One message slof in integer/division and Shared Data

I/0 17 Wrd | (17 words in/ 17 words ouf) Variable

Two message slofs in integer/division and Shared Data

I/0 19 Wrd (19 words in/ 19 words ouf) Variable

Three message slofs in integer/division and Shared Datfa

17021 Wrd | (21 words in/ 21 words out) Variable

Four message slots in integer/division v and Shared Data

I/0 23 Wrd (23 words in/ 23 words ouf) Variable

I/0 4 Wrd (4 words in/ 4 words out) | One message slot in floaf ing point
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Configuration Functionality

I/0 8 Wrd (8 words in/ 8 words out) | Two message slots in float ing point

I/0 12 Wrd (12 words in/ 12 words ouf) | Three message slots in float ing point

I/0 16 Wrd (16 words in/ 16 words ouf) | Four message slots in floaf ing point

One message slof in float ing point and Shared Data

I/0 19 Wrd (19 words in/ 19 words out) Variable

Two message slots in float ing point and Shared Data

I/0 22 Wrd (22 words in/ 22 words ouf) Variable

Three message slots in float ing point and Shared Data

I/0 25 Wrd (25 words in/ 25 words out) Variable

Four message slots in float ing point and Shared Data

I/0 28 Wrd | (28 words in/ 28 words ouf) Variable

6.11. PROFIBUS Option Kit Part Numbers

There are two PROFIBUS options. CIMF part number 71209096 is vertically mounted and designed
to work with the harsh IND560 and CIMF part number 71209097 is horizontfally mounted and
designed fo work with the panel mount IND560. Refer to Figure 4-1 and Figure 4-2 for images of
these two different boards. There are no associated spare parts with the PROFIBUS option kit. Table
4-5 shows what each kit contains.

Table 4-5: PROFIBUS Option Kit

Description Qty.
Installation Instructions 1
PCB Package 1
Installation Kit 1
Gland Kit 1
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6.12. Interfacing Examples

Figure 4-5 and Figure 4-6 show sample screens of hardware setup and I/0 monitoring of the
IND560 in the Siemens Step 7 software. The documentation CD, part number 71209397, contfains
complete versions of these examples.

T3HwW Config - SIMATIC 300(1) _[=lx]

Station Edit Insert PLC Wiew Options ‘window Help

DllE(5 (%] 8| Ble) wlulHo] 2

|
o
el
o
=
pua |
=2
=
S
=
el
»

E{:I Additional Field Devices
ED (eneral
PROFIBS[T]: DP master spstem (1] EIE IND5E0

Universal module
PS 307 54 I | - 2w
CPU 3152 DP J |2 (81 INDSED -4 140 4wid

oP 140 6 wird
140 8 wid
14012 Wdrd
140 16 Wird

=[] 14017 wid
j =[] 14013%id
140 21 Wdrd
140 22 wérd
140 23 Wrd

_|j [4 140 25wid
i i -1 vo 28w
- []--E Jaguar Industial Temn |
R i LML

{10
-] Gateway
Slot Module Drder number Fimware | MP| address | address | @ addiess | Comment {3 PLC
L]E P 307 84 BEST 307-1EADD 04D = (2 Compatible PROFIBLS DF

CPU 315-2 DP BES7Y 315-2AF02-04B0 2 E CiR-Obijekt

o T = @] Closed-Loop Contraller
-] Configured Stations
-1 DP Y0 slaves
0 DPARSH
-0 DP/PA Link,
[*

[

[

[

#-(] ENCODER
5] ET 2008
o[ ET 200C

=[] ET 200zco -
a4 13

£
PROFIBUS-DP slaves for SIMATIC 57, J
M7, and C7 [distnbuted rack)

Press F1 to get Help. Chg
Aistart| | | # stmaTicvanacer - 0., |[@ w Config - STATIC... 5 Var - Integer | «% 10138

Figure 4-5: Hardware Setup
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W Config - SIMATIC 300(1) 3] x]
Stabion Edit Insert PLC View Options Window Help

nls(za %] & sl [@ ] 58] »el

TJ|SIMATIC 300(1) {Configuration) — IND560_Divisions I ;]Ellll Profie [Standad ~l
i ol x—=
Table Edit Insert PLC Wariable Yiew Options ‘Window Help " —
| Dlsl@| 8| 4[e/e|n|] X| & 8] | Ofe o s o
. - = r ;[glil odule
Address | Symbal Symbal commert Display f| Status value Madify value
T [ Fw 256 word 0" BIotT, Input Word 0, Weight Data DEC FET
2 Pl 258 "lnwordl"  Slot], Input Word 1, Stahs BIN 2810000001 DUUU 0000
3 | P 260 Inword?"  Slot2, Input'word 2, Weight Data - DEC 2348 i
4 Pl 262 : “Iriword3” SlDtE’ Input ord 3, Status BIN jZMDUD_»'DUDﬁ_:UUUU_;DDDU 4
5 P/ 264 : “Iriwordd” G nDulWordd WEIghl [hata DEC 2348 4
6 | Pl 266 ;"Inwords” : BN 241000_0001_0000_ UDEU] 4
7P 2R Vinworde” ; hit Dal DEC a8 f
g | P 270 lnwford?” SIDM Input word 7, Status CBIN 2H1000_0001_0000. UDE[D d
9 | POW 255 "OutwordD" Slt1, OutputWord O, Tare/TargetVale  DEC 240 d
10| POW 258 "Outword!"  Slot1, Output Word 1, Command BIN B 24#0000_0000_0000_0000 d
ﬂ— 11| POW 260 "Ouiword?" Slot2, Outputword 2, Tare/Target Value DEC d
- 12| PO 262 "Oufword? Slot 2, Output Word 3, Command O 24 ial Term_|
ﬂ_ﬂ (0 UR L8] POW 264 “Duiwodd"  Slt3 Duput Woul 4 Tar/Taget Ve DEC 24
14| POW 266 "Outwordd" ot 3, Qutp i, Cann BN S
POV 268 "Outworde”  Slotd, Dutput Word B, TaredTarget Value  DEC 2 :
POW 270 "Dutword?"  <Slot, Qutput Word 7. Command CBIN 4.\1 petipheral output can never be monitored.| BUS DF
INDS60_Divisions\SIMATIC 300(L, . |57 Pragram(1) [ & RN labs <52 | Llj

£
PROFIBUS-DP daves for SIMATIC 57, J
M7, and CF [distributed rack|

Press F1 to get Help. Chg
&istart| | | & SIMATIC Manager - IND... | % Hhi Config - SIMATIC 30... ||§ ¥ar - Integer « % 10015 A

Figure 4-6: 1/0 Monitoring
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A Integer and Division Data
Formats

When one of these formats is selected, the IND560 will have two 16-bit words for input data and
two 16-bit words for output dafa in each Message Slotf. There can be up to four slofs and the
number of slots is sefup af the IND560. 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 Slotf. The IND560 will send specific weight data to the PLC input based on the selections
the IND560 receives from the PLC’s output dafa. The PLC’s output words consist of one 16-bit
integer value, which may be used to download a tare or target logic value, and one 16-bit word for
bit encoded command information.

If the indicator is setup for more than one scale slot, the “Select 1, 2, or 3" commands in write
word 1, select the type of data that will be displayed in it's scale slot. Also notfe that most
commands in write word 1 are only active in the first scale slot.

Table A-T and Table A-2 provide defailed information on the integer and division data formats. Note
that the designation of “Read” or “Write” datfa is based on the PLC’s viewpoint-“Read” data refers to
the PLC’s input data and “Write” data refers to the PLC’s oufput dafa.

If the indicafor is sefup for more than one scale slof, the “Select 1, 2, or 3 commands in write
word 1, select the type of data that will be displayed in ifs scale slof. Also note that most
commands in write word 1 are only active in the first scale slot.

Table A-1: Discrete Read Integer or Division — IND560 > PLC, per Message Slot

Bit number | First Word Second Word
0 Target 12
Target 2
Target 22

Comparator 5°

Comparator 4°

See Note 1 Comparator 3°

Comparator 2°

Comparator 12

Enter Key*

O O I N (Gl A WOWN|—

Input 1°

Input 2°

—
o
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Bit number | First Word Second Word
11 Input 3°
12 Motion®
13 Net Mode’
14 Update in Process®
15 Data OK®

A1.1.1.1. Notes for Table A-1

1

The first word is a 16 bit, signed integer that may represent the indicator’s gross weight, net
weight, displayed weight, fare weight, or rate. The bits 0 to 2 in the PLC 2" output word
designate the type of data that is being is being sent by the indicator.

The second word bits 0, 1 and 2 indicate the state of the target comparison logic. When in
the material transfer mode; bit 0 is Feed, bit 1 is Fast Feed and bit 2 is Tolerance Ok (within
range). When in the over/under mode; bit 0 is Under, bit 1 is OK and bit 2 is Over. An ‘ON’
condition is indicated by the bit being set fo “1°; an ‘OFF condition is indicated by the bit
being set to ‘0",

The second word Comparator bits indicate the stafe of the associated comparator logic; when
the bit is set to “1” the comparator state is ‘ON’; when the bit is sef to ‘0" the comparator state
is ‘OFF". The setup of each comparator will defermine when the state is ‘ON’ or ‘OFF’.

The second word bit 8 is set fo “1” when the Enfer Key has been pressed on the indicator
keypad. The bit can be resetf to ‘0" by changing the state of the second output word bits 9,
10and 11.

The second word bits 9, 10, and 11 indicate the state of the associafed hardware input
internal to the indicator; these are 0.1.1, 0.1.2 and 0.1.3. When the input is ‘ON” the
associated bit is sef to “1".

The second word bit 12; The motion bit is set to “1” when the scale is in motion (unstable).

The second word bit 13; The net mode bit is sef to “1” when scale is in the net mode (a tare
has been taken).

The second word bit 14 (update in process) is sef to “1” when the indicator is in process of
updating the data to the PLC communications adapter. The PLC should ignore all data while
this bit is set fo 1",

The second word bit 15; The data ok bit is set to “1” when the indicator operafing conditions
are normal. The bit is set to ‘0" during power-up, during indicator setup, when the scale is
over capacity or under zero, and when in the x10 display mode; additionally, the first word
integer value is set fo ‘0". The PLC should continuously monitor the data ok bit in the IND560
communication and also any PLC data connection fault bit that exists in the PLC (refer to the
PLC manufacturer’'s documentation) to determine the validity of the data in the PLC.

IND560x NOTE: If communication between the IND560x and the ACM500 is interrupted, the
Data OK bit is not affected and will remain at its last fransmitted status.

Table A-2: Discrete Write Integer or Division —PLC > IND560, per Message Slot

Bit number | First Word Second Word [Scale Command]
0 See Nofe 1 Select 12
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AT.1.1.2.
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Bit number First Word Second Word [Scale Command]

1 Select 22

2 Select 32

3 Load Tare 1% message slot only'?

4 Clear Tare* 19 message slot only'?

5 Tare® 1% message slot only'?

6 Print® 1% message slot only'?

7 Zero’ 1% message slot only'?

8 Start/Abort Target® 1% message slot only'?

0 Message Display Mode® 1% message slot
only

10 Message Display Mod%9 1° message slot
only

1 Message Display Mod%9 1° message slot
only

12 Output 1'° 1% message slot only'?

13 Output 2'° 1° message slot only'?

14 Output 3'° 1% message slot only'?

15 Load Target'' 1% message slot only'?

Notes for Table A-2

1

First word is a 16 bit, signed infeger that represents a value to be downloaded to the
indicator. The value represents a fare or fargef value. When using the divisions format, the
dafa set must be in the number of divisions, not an infeger weight value. A value must be
loaded in this word before setting the bits 3 or 15 in the second word. To load the target
value ,first enter the value into the first word and then set bit 15 (Load Target) “On”

The select bits change the type of data being sent from the indicator in the first word. Use a
decimal value in binary format within bits 0, 1, and 2 to change the dafa reported by the
indicator. ‘0" = gross weight, "1° = net weight, 2" = displayed weight, ‘3’ = fare weight, ‘4" =
target, ‘5" = rate; any value above 5 will equal gross weight.

A fransition from ‘0’ to “1” will cause the value in the first word to be loaded into the tare
register of the indicator and set the indicator info the net mode. Set this bit fo “1” only after the
first word has been loaded with the required value.

A transition from ‘0" fo “1” will cause the indicator tare register to be set to ‘0" and the
indicator will be sef to the gross weight mode.

A transition from ‘0" to “1” will cause the weight on the scale fo be used as the tare value and
set the indicator to the net mode (equivalent to a fare command). Note that the scale will nof
tare while the scale is “In Motion”. If the indicator has not fared within 3 seconds, the
command must be resent. A good practfice is fo check for no motion —bit 12 of inpuf word 1-
”Oﬁ”

A transition from ‘0" fo “1” will issue a print command.

A transition from ‘0" fo “1” will cause the scale to re-zero, but only within the ranges
established in scale setup.
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10

11

12

A transition from ‘0" fo “1” will cause the target logic to start. A transition from "1’ to ‘0" will
cause the target logic fo abort. The use of the PLC in conjunction with the indicator console
keypad and/or a remote input is not advised, as unexpected results may occur.

The message display mode bits will cause messages to be displayed on the indicafor
display above the soft key prompts; messages are limited to 20 characters. The use of the
display mode bits will clear the Enfer Key bit in the second word of the indicator output data.
The message display mode bits cause a value to be written to shared data pd0119, which is
available for use by Task Expert applications. The transition from ‘0" fo a decimal value in
binary form to the second word bits 9, 10 and 11 will initiate the message events.

Setting the message display bits to a value of “1” will cause the characters in shared

data awO101 to be displayed and pdO119 will be set to “1”.

Setting to 2" = display aw0102 and pd0119 = 2",

Setting to ‘3" = display aw0103 and pd0119 = ‘3",

Setting to ‘4" display aw0104 and pd0119 = 4",

Setting to 5" = display aw0105 and pd0119 =5’

Setting to ‘6" = start Prompt sequence, pd0119 ='6"and xc0134 ="T".

Setting to 7" = display pd0118 and pd0119 =7’
The message display mode bits must refurn to ‘0" before a new message can be displayed.
The output bits will cause the associafed hardware output to be turned ‘ON” and ‘OFF’. This is
the indicator internal outputs only; 0.1.1, 0.1.2 and 0.1.3. The output bits will not override
the hardware outputs being used by the indicator logic as sefup within the indicator. Setting a
bit to “1” will cause the output to turn ‘ON’; sefting the bit to ‘0" will cause the output to turn
‘OFF,
A transition from ‘0" fo “1” will cause the value in the first word fo be loaded into the target
register of the indicator and will be used the next time the target logic is started. Sef this bit fo
“1” only after the first word has been loaded with the required value.

These are bit commands to the indicator thaf function only in the first message slot.
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B Floating Point Format

B.1. Operational Overview

The IND560 uses integer commands from the PLC to select the floating point weight input data. The
IND560 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 floafing point value words before the command is issued. Once the IND560
recognizes a command, it acknowledges the command by sefting a new value in the command
acknowledge bits of the scale’s command response word. The IND560 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 until it receives the command acknowledgment from the
IND560 before sending another command.

The IND560 can report two types of values to the PLC: real-time and static. When the PLC requests
a real-time value, the IND560 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 IND560
acknowledges the command from the PLC once and updates the value once. The IND560 will
continue to send this value until it receives a new command from the PLC. Gross weight and nef
weight are examples of real-fime data. Tare weight, fargef, feed, and folerance values are examples
of stafic dafa.

The IND560 can send a rofation of up to nine different real-time values. The PLC sends commands
to the IND560 to add a value to the rotafion. Once the rotation is established, the PLC must instruct
the IND560 to begin its rotation automatically, or the PLC may control the pace of rotation by
instructing the IND560 fo advance to the next value. If the IND560 is asked to automatically
alternate 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 fo 20 Hz or 58 milliseconds.)

The PLC may control the rotafion by sending alternate report next field commands (1 and 2). When
the PLC changes to the next command, the IND560 switches to the next value in the rotation order.
The IND560 stores the rofation in its shared data so the rotation does not have fo be re-initialized
after each power cycle. When the PLC does not set up an input rofation, the default input rotation
consists of gross weight only. See the floating-point command examples in Table B-5 through
Table B-8 for additional information. The method of handling string and floating point data varies
between PLC types. The IND560 provides floating point data in the order entered in Dafa Format
sefup.

Table B-1 through Table B-4 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.
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Table B-1: Discrete Read Floating Point — IND560 > PLC Input, per Message Slot
Bit 1¥ Word 2" Word | 3" Word 4" Word
number | Command Response FP value FP value Scale Status

0 Target 1°

1 Comparator 1°

2 Target 2°

3 Comparator 2°
RESERVED 5

4 Target 3

5 Always = 1

6 TE bit 17

! : 71 See Note 4 See i\l ofe TE i 278

8 FP Input Indicator 1 Enter Key

9 FP Input Indicator 2" Input 1°

10 FP Input Indicator 3' Input 2°

11 FP Input Indicator 4' Input 3°

12 FP Input Indicator &' Motion'®

13 Data integrity 17 Net Mode''

14 Command Ack 1° Data Integrity 2

15 Command Ack 2° Data OK'?

Notes for Table B-1

1 The Floating Point Indicator bits (1* word bits 8-12) are used fo defermine what
type of floating or other data is being sent in the second and third words. See
the Floating Point Indicator Table for the information from these bits in decimal
format.

2 The Data Integrity bits (1% word bit 13 and 4™ word bit 14) should be used fo
assure that communication is sfill valid and that data are valid. Both of these
bits are sef to "1’ for one update from the indicator, then are setf to ‘0’ for the next
update from the indicator and this change of state is on every update and is
constant as long as the communications link is not disrupfed.

3 The first word Command Acknowledge bits (bits 14 and 15) are used by the
indicafor to inform the PLC that a new command was received. The decimal
values of these bits will rotate sequentially from 1 fo 3 as long as a command
other than ‘0’ is being sent (3" output word). The decimal value of these bits
will be ‘0" when the 3" output word (PLC output command word) is decimal ‘0",

4 The second and third words are 32 bit, single precision floating point data. The
data may represent the various scale weight data or setup configuration dafa.
The PLC output command word defermines what data will be sent.

5  The fourth word, bits 0, 2 and 4 indicate the sfate of the Target comparison
logic. When in the material fransfer mode; bit 0 is Feed, bit 2 is Fast Feed and
bit 4 is Tolerance Ok (within range). When in the over/under mode; bit 0 is
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Under, bit 2 is OK and bit 4 is Over. An ‘ON’ condition is indicated by the bit
being set fo “1’; an ‘OFF" condition is indicated by the bit being set to ‘0"

The fourth word; Comparator bits indicafe the state of the associated comparator
logic; when the bit is set fo "1’ the comparator state is ‘ON’; when it is set to ‘0O’
the comparator state is ‘OFF". The sefup on each comparator will defermine
when the sfate is ‘ON" or ‘OFF’.

The fourth word; TE bit 1 is the state of shared data variable acO101. TE bit 2 is
the state of shared data variable acO102. A Task Expert (TE) application may
use these bits fo instruct the PLC to perform a procedure or function.

NOTE: Inferminals with software revisions below 4.03, TE bit 1 is friggered by
either acO101 or asO101, and TE bit 2 is triggered by either acO102 or
as0102.

The fourth word bit 8 is set to “1” when the Enter Key has been pressed on the
keypad of the indicafor. The bit can be reset to ‘0" by sending the command 75
(decimal) in the PLC output command word.

The fourth word bits 9, 10, and 11 indicate the stafe of the associated hardware
input internal fo the indicator; these are 0.1.1, 0.1.2 and 0.1.3. When the input
is ‘'ON’ the associafed bit is set to ‘1",

The fourth word bit 12; The motion bit is sef to “1° when the scale is in motion.

The fourth word bit 13; The net mode bit is sef to “1” when scale is in the net
mode (a tare has been taken).

The fourth word bit 15; The data ok bit is set to “1” when the indicator operating
conditions are normal. The bit is set to ‘0" during power-up, during indicafor
setup, when the scale is over capacity or under zero, and when in the x10
display mode. The PLC should confinuously monitor the dafa ok bit in the
IND560 communication and also any PLC data connection faulf bit that exists
in the PLC (refer to the PLC manufacturer documentation) to defermine the
validity of the data in the PLC.

IND560x NOTE: If communication between the IND560x and the ACM500 is
interrupted, the Data OK bit is not affected and will remain at its last fransmitted
status.

METTLER TOLEDO IND560 Terminal PLC Manual
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Table B-2: Floating Point Input Indication

Dec Data Dec Data Dec Data
0 Gross Weight ! 11 | Low-pass filter frequency 22 | Weigh-in +tolerance value 8
1 Net Weight ' 12 | Nofch filter frequency 23 | Weigh-in -tolerance value
2 | Tare Weight ' 13 | Target value * 24 | Weigh-out target value *
3 | Fine Gross Weight ' 14 | + Tolerance value 25 | Weigh-out fine feed value °
4 | Fine Net Weight ' 15 | Fine feed value * 26 | Weigh-out spill value
5 | Fine Tare Weight ' 16 | - Tolerance value ® 27 | Weigh-out +tolerance value
6 | Rate' 17 | Spill value ® 28 | Weigh-out -folerance value *
7 Custom field #1 18 fglrg?;\é#tngisz’elow 29 | Last indicator error code
8 Custom field #2 2 19 Weigh-in target value 8 30 No data response command

successful

9 | Custom field #3 20 | Weigh-in fine feed value ® 31 | Invalid Command
10 | Custom field #4 2 21 | Weigh-in spill value ®

Notes for Table B-2

1 Dafa is refreshed on every indicator update
2 Data is ASCII characters and is limited fo the first 4 characters
3 Value that is in the Target registers, may not be the active Target value

Table B-3: Discrete Write Floating Point — PLC >> IND560, per Message Slot

st
Bit Number 1" Word 2"Word | 3" Word
[Scale command]

See Note 1 See Notes 2 and 3

rlolRctlcleoND|o|rw |~ o
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Notes for Table B-3

1 The first word is a 16 bit integer and is used fo send commands fo
the indicafor. The commands are used fo:

= instruct the indicator to report a specific type of data in words 2
and 3. Examples are Gross Weight, Net Weight, + Tolerance
Value, efc.

= instruct the indicator to load the floating point data in the
second and third words for a tare value, target value; or other
value

= instruct the indicator to turn on internal oufputs or perform a
functions, such as Clear Tare, Print, Tare, Start Weigh,efc

2 The second and third words represent a 32 bif single precision
floating point value that will be used for downloading a tare, farget or
other value fo the indicator.

3 Not all commands require a floating point value in the second and
third words.
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Table B-4: PLC Output Command Table (Floating Point Only)

Dec | Hex Command SDName
0 0 Report qex’r rotation field @ next A/D
update
1 1 Report next rotation field '3
2 2 | Report next rotation field "
3 3 Reset (cancel) rotation
10 | A | Report gross weight >
11 | B | Report net weight ?
12 | C | Report tare weight ?
13 D Report fine gross weight 2
14 | E | Reportfine net weight 2
15 | F | Report fine tare weight >
16 | 10 | Report Rate?
17 | 11 | Report custom float value #1 %° gj0101
18 | 12 | Report custom string value #2 %*° ak0101
19 | 13 | Report low-pass filter frequency *°
20 14 | Report nofch filter frequency 2
21 15 | Report target value *°
22 | 16 | Report (+) folerance value %°
23 | 17 | Report fine feed %°
24 | 18 | Report (-) tolerance value %°
25 | 19 | Report spill value®
27 1B | Report custom float value #3 ° 0j0102
28 1C | Report custom siring value #4 ° ak0102
30 | 1E | Report primary units °
40 28 | Add gross weight to rotation ’
41 |29 | Add net weight to rotation ’
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Dec | Hex Command SDName
42 2A | Add tare weight to rotation ’
43 2B | Add fine gross weight to rotation ’
44 | 2C | Add fine net weight fo rotation ’
45 2D | Add fine fare weight fo rotation !
46 | 2E | Add rate to rotation
47 2F | Add custom value #1 fo rotation 0jo101
48 30 | Add custom value #2 to rotation ’ ak0101
60 3C | Load programmable fare value 6
61 3D | Pushbutton tare command ’
62 | 3E | Clear command ’
63 | 3F | Printcommand’
64 | 40 | Zero command ’
68 | 44 | Trigger 1 command ’
69 | 45 | Trigger 2 command ’
70 | 46 | Trigger 3 command ’
71 | 47 | Trigger 4 command ’
72 | 48 | Trigger 5 command ’
73 49 | Set low-pass filter frequency 6
74 | 4A | Set nofch filter frequency °
75 4B | Reset (clear) ENTER key !
80 | 50 | Clear display message
81 |51 | Display Message 1 "8
82 | 52 | Display Message 2 "
83 | 53 | Display Message 3 "®
84 | 54 | Display Message 4 "
85 | 55 | Display Message 5 "
72184339109 109/2014




Dec | Hex Command SDName Dec | Hex Command SDName
86 | 56 | Display Message 6 " 162 | A2 | Disable indicator fare (IDNet only) ’

87 |57 | Display Message 7 " 163 | A3 | Enable indicator tare (IDNet only) ’

88 | 58 | Disable weight display ’ 170 | AA | Set weigh-in target value ®'*"! af0161

89 | 59 | Enable weight display ’ 171 | AB | Set weigh-in fine feed value ®'%" af0163
90 | 5A | Set discrete output 0.1.1 “ON"’ di0105 172 | AC | Set weigh-in spill value ®'* af0162
91 | 5B | Setdiscrete output 0.1.2 “ON"’ di0106 173 | AD | Set weigh-in +tolerance value &% af0164
92 | 5C | Setdiscrete output 0.1.3 “ON”’ di0107 174 | AE | Set weigh-in -tolerance value ®'*'! af0165
93 | 5D | Set discrete output 0.1.4 “ON"’ di0108 175 | AF | Set weigh-out target value &% af0151

100 | 64 | Setdiscrefe output 0.1.1 “OFF” ’ di0105 176 | BO | Set weigh-out fine feed value &' af0153
101 | 65 | Setdiscrete output 0.1.2 “OFF*’ di0106 177 | B1 | Set weigh-out spill value ®'®" af0152
102 | 66 | Set discrete output 0.1.3 “OFF” ’ di0107 178 | B2 | Set weigh-out +folerance value ®'" af0154
103 | 67 | Setdiscrefe output 0.1.4 “OFF” ’ di0108 179 | B3 | Set weigh-out -folerance value %' af0155
110 | 6E | Settarget value ° 180 | B4 | Report weigh-in farget value ©'°

111 | 6F | Settarget fine feed value ° 181 | B5 | Report weigh-in fine feed value ®'°

112 | 70 | Set - tolerance value ° 182 | B6 | Report weigh-in spill value ®'°

114 | 72 | Start farget comparison ’ 183 | B7 | Report weigh-in +folerance value ®'°

115 | 73 | Abort farget comparison ’ 184 | B8 | Report weigh-in -folerance value ®'°

116 | 74 | Target use gross weight ’ 185 | B9 | Report weigh-out target value ®'°

117 | 75 | Target use net weight ’ 186 | BA | Report weigh-out fine feed value %'

119 | 77 | Weigh-In Start '° 187 | BB | Report weigh-out spill value &'°

120 | 78 | Weigh-Out Start ""'° 188 | BC | Report weigh-out +tolerance value ®'°

121 | 79 | Enable target lafching ’ 189 | BD | Report weigh-out -tolerance value ®'°

122 | 7A | Disable farget latching ’ 190 | BE | Add all weigh-in values fo rotation ® '

123 | 7B | Reset target lafch ’ 191 | BF | Add all weigh-out values to rotation &'°

124 | 7C | Set Spill Value ® 192 | CO | Trigger OK key ’ ac0109
131 | 83 | Set (+) tolerance value ° 193 | C1 | Trigger ENTER key ’ xc0130
160 | AO | Apply scale setup (reinitialize) ”° 194 | C2 | Trigger weigh-in pause "'°
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Dec | Hex Command SDName
195 | C3 | Trigger weigh-in resume ac0101
196 | C4 | Trigger weigh-in abort '

197 | C5 | Trigger weigh-out pause ”'°

198 | C6 | Trigger weigh-out resume "' ac0102
199 | C7 | Trigger weigh-out abort "'°

210 | D2 | Set Comparator 1 limit

211 | D3 | Set Comparator 1 high limit

212 | D4 | Set Comparator 2 limit

213 | D5 | Set Comparator 2 high limit

214 | D6 | Set Comparator 3 limit

215 | D7 | Set Comparator 3 high limit

216 | D8 | Set Comparator 4 limit

217 | D9 | Set Comparator 4 high limit

218 | DA | Set Comparator 5 limit

219 | DB | Set Comparator 5 high limit

220 | DC | Disable Keypad

221 | DD | Enable Keypad

222 | DE | Report Comparator 1 limit

223 | DF | Report Comparator 1 high limit

224 | EO | Report Comparator 2 limit

225 | El Report Comparatfor 2 high limit

226 | E2 | Report Comparator 3 limit

227 | E3 | Report Comparator 3 high limit

228 | E4 | Report Comparator 4 limit

229 | Eb | Report Comparator 4 high limit

230 | E6 | Report Comparator 5 limit

231 | E7 | Report Comparator 5 high limit

METTLER TOLEDO IND560 Terminal PLC Manual

Dec | Hex Command SDName

232 | E8 | Apply Comparator Values

Notes for Table B-4

1

Rofation is set up by commands 40 to 48 (dec). On each
indicator update the next field of the rotation setup is reporfed
in the second and third words of the floating point output
from the indicafor. The floating point indication date reporfs
what the field data represents. To keep up with the rotfation
changes, the PLC program scan time should be 30
milliseconds or less. A command of ‘0" without rotatfion
seftup will report the scale gross weight. The commands
acknowledge bits are set to the value of ‘0"

A command that requests dafa that is refreshed on every
indicator update.

Toggling between commands 1 and 2 will allow the PLC to
control the rotfation field change.

Only 4 characters of a string field are reported; the PLC must
process the dafa as a string value.

A command that request a specific value; as long as the
request is in the command word to the indicator no other
data will be reported by the indicafor.

A command that requires a floating point value be in the
second and third word when the command is sent to the
indicator. If the command is successful the refurned floating
point value will equal the value sent to the indicator.

A command that will not report back a value; the floating
point data from the indicator will be zero.

The message display commands will cause messages to be
displayed on the indicator display above the soft key
prompts; this is limited fo 20 characters. The message
display commands cause a value fo be wriften to shared
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10
11

data PDO119; PDOT19 values can be use by Task Expert
applications. The command 81 to 87 (dec) will initiate the
message events. Command 81will cause the characters in
shared data AWO101 to be displayed and PDO119 will be
set fo “1". Command 82 = display AWO102 and PDO119 =
2. Command 83" = display AWO103 and PDO119 ="3".
Command 84 display AW0104 and PDO119 = 4",
Command 85 = display AWO105 and PDOT19 =5
Command 86 = start Prompt sequence, PDO119 = ‘6" and
XCO0134 ="1". Command = display PDO118 and PDO119 =
"7". Command 80 (dec) will remove the message display.

If shared data classes pl, ds, I, nt, ce, zr, ct, cm, xs, cs, dp,
wk, ao, rp, or dc are changed by the PLC this command
(160 dec) will trigger the changes into effect. Shared data is
not available with the AB-RIO, DeviceNet and Modbus TCP.

A command that can only be used with the IND560 Fill.

If Fill-560 is nof installed in the terminal, this command can
be used to access the corresponding Shared Data field
incorporated into a custom TaskExpert program.

METTLER TOLEDO IND560 Terminal PLC Manual

B-9



B-10

Floating Point Command Examples

Table B-5: Data Requirement: Only Net Weight Sent (continuously) for Scale 1

Scale Scale Command Floating
Step # Command | Floating Point Response From Point
(From PLC) Value Terminal Value
1 11 (dec)
(PLC sends command | loaded info e
to IND560 terminal to command g
report net weight) word O
2 _ Net weight
(IND560 terminal sees (F)olgn ri?]céncio]clz.n&; in floating
new command) ST point

As long as the PLC leaves the 11 (dec) in the command word, the IND560 ferminal will
update the net value every inferface update cycle.

Table B-6: Data Requirement: Load Target Value = 21.75 for Scale 1

sees new command)

Scale Scale Command Floating
Step # command Floating Point response from Point Value
(from PLC) Value terminal
1 floating point
(PLC loads floating value =
point value first) 21.75
2 110 (dec) , .
(PLC sends loaded into ediing (el
value =
command fo set command 2175
target 1 cutoff value) word O ‘
3
(IND560 terminal
sees new command, Floating
loads the value into Command ack. = 1 .
the target and ends a F.P.ind=13 pgu;flvc;lge
refurn message fo o
indicate the new
target value)
4 114 (dec)
(PLC instructs loaded into
IND560 terminal to
PR command
start “using” new word O
target value)
b
. Command ack. = 2
(IND560 ferminal FP. ind = 30 0.0

The PLC should always wait fo receive a command acknowledgment before sending the next
command fo the IND560 ferminal. After the PLC finishes loading its target value, it can
resume moniforing the weight information required by sending a command fo report some
type of weight or set up a rotation of reported data.

METTLER TOLEDO IND560 Terminal PLC Manual
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Table B-7: Data Requirement: Rotation of Gross Weight and Rate Updated on Interface Update Cycle

72184339109 1 09/2014

Scale Scale Floating | o SO™™M | pionin
Step # Command Point Vulueg Response from Point Vaﬂl e
(from PLC) Terminal
1
(PLC clears out any 3 (els) loeelsy
) X ) info command
previous rotation with
word O
reset)
2 Command ack.=
(IND560 ferminal sees 1 0.0
new command) F.P.ind =30
3 40 (dec) loaded
(PLC adds gross weight info command (null value)
to rotation) word O
4 Command ack. =
(IND560 ferminal sees 2 0.0
new command) F.P.ind =30
5 46 (dec) loaded
(PLC adds rate to the info command
rofation) word O
6 Command ack. =
(IND560 ferminal sees 3 0.0
new command) F.P.ind =30
At this point, the rotafion has been set up. Now the PLC needs fo command the IND560 terminal
to begin the rofation.
7
(PLC sends the 0 (dec) loaded
command fo begin the info command
rotation at inferface word O
update cycle)
8 ,
Command ack. =
(IND560 ferminal sends F_Ioo’rlng
. ) 0 point value
gross weight at inferface ) — qross wi
update cycle ~ 60 msec) F.P.ind=0 =9 '
9
(PLC leaves O In its 0 (dec) loaded Command ack. = | - Floating
command word and the info command 0 oint value
IND560 terminal sends word O . P — rdte
the rate value at the next F.P.ind=6 =
interface update cycle)
10
(PLO Jeaves 0N TS 1 (qec) loaded Command ack. = | Floating
command word and : 0 .
IND560 ferminal sends info command point value
word O FP.ind=0 = gross wt.

the gross value at next
interface update cycle)
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Sizello Scale Floatin BRI Floatin

Step # Command Point Valueg Response from Point Vulgu e
(from PLC) Terminal
11
(PLC leaves O in dack. = .

command word and O (dec) loaded RESERVED for Commorg) acK. F.IOO“ng
IND560 terminal sends I ol Future Use point valua

word O FP.ind=6 = rate

the rate value at the next
interface update cycle)

This rotafion continues until the PLC sends a different command. At approximately every 60
msec the IND560 terminal updates its 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 B-8: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command

Scale command | Scale Floatin et Floating
Step # . g response from Point
(from PLC) Point Value .
terminal Value
1
(PLC clears out any 3 () et
. . . into command
previous rotfation with
word O
reset)
2 Command ack.=
(IND560 terminal sees 1 0.0
new command) F.P.ind =30
3 41 (dec) loaded
(PLC adds net weight to info command (null value)
rotation) word O
4 Command ack. =
(IND560 terminal sees 2 0.0
new command) F.P.ind =30
5 46 (dec) loaded
(PLC adds rate to the infto command RI;?JEUEXEUZ;N
rotation) word O
6 Command ack. = 0.0
(IND560 terminal sees 3 '
new command) F.P.ind =30
At this point, the rotation has been sef up. Now the PLC needs to send commands to the IND560
terminal to begin the rotation and advance fo the next value when required.
/ 1 (dec) loaded
(PLC sends the .
into command
command fo report the word O
first field in the rotation.)
8 Command ack. = i
(IND560 ferminal : Flodiing
acknowledges the . poin
F.P. ind=1 value =

command and sends net
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Step #

Scale command
(from PLC)

Scale Floating
Point Value

Command
response from
terminal

Floating
Point
Value

weight af every interface

update cycle until the PLC

gives the command fo

report the next rotation
field.)

net weight

9
(PLC sends the
command to report the
next field.) Note: if the
PLC leaves the 1 (dec) in
the command, the
IND560 ferminal does
NOT see this as another
command fo report the
next rotafion field.

2 (dec) loaded
info command
word O

10
(IND560 ferminal
acknowledges the
command and sends rafe
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 fo report the
next field in the rotatfion.)

1 (dec) loaded
info command
word O

12

(IND560 ferminal
acknowledges the
command and sends net
weight af every interface
update cycle until the PLC
gives the command fo
report the next rotation
field.)

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

Floating
point
value =
net wi.

13

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

2 (dec) loaded
info command
word O

14
(IND560 ferminal
acknowledges the
command and sends rafe
at every interface update

cycle until the PLC gives

RESERVED for
Future Use

Command ack. =
2
FP.ind=6

Floating
point
value =
rate
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Command Floating
response from Point
terminal Value

Scale command | Scale Floating

Step # (from PLC) Point Value

the command to report
the next rotation field.)

At approximately every 60 msec the IND560 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 fo report the next
field. The PLC should check the floating point indication bits to determine which data is in the
floating point value
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C PLC Data Sizes

C.1. Introduction

This appendix provides information about data sizes for Integer, Division, and Floating Point dafa
transfer between the IND560 and a PLC system. RSLogix5000 communication formats are
included as an example of how the 8 bit sizes required by the IND560 are translated info 16-bit
integer sizes that can be used by the RSLogix500.

C.2. Integer and Divisions Data Formats

In the IND560, both Integer and Division data formats are 16-bit signed integers that support
values of -32,768 to +32,767.

Integer is the weight in the displayed units. Divisions are the internal calibrated scale divisions —
displayed weight divided by division size. Divisions are used to accommodate large weight values
in integer form. The Divisions value must be multiplied by the division size in the PLC fo obtain the
weight in the displayed units. The IND560 infeger data formats use no overhead bytes, with 4 bytes
input and 4 bytes output per message slot.

B For this appendix, Input and Output references are made with respect to the PLC.

Table C-1 shows data sizes per message slof for data sent fo the PLC and received from the PLC by
the IND560. The corresponding RSLogix5000 format is included as an example.

Table C-1: IND560 Integer Data Sizes

IND560 Floating Point Data Logix5000 Comm Format
Bytes (8 bit) INT (16 bit)
Message | PLC Input from PLC Output fo
Slots IND560 IND560 Input Size Output Size
1 4 4 2 2
2 8 8 4 4
3 12 12 6 6
4 16 16 8 8
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C.3.

Floating Point Data Format

The IND560 uses IEEE-754 single precision floating point. The IND560 Floating Point Input has a
0 byte overhead and uses 8 bytes per message slot. The Output has a 2 byfe overhead and uses 6
byfes per message slot.

B Input and Output references are always with respect to the PLC.

The IND560 Floating Point data format uses 16 bit words. INT is the only communication format
recommended for use with the IND560 Floating Poinf format. Note that DINT (double integer) is not
compatible with even quantities of IND560 message slots, because — as seen in Table C-2 — the
IND560 input (PLC output) is notf in multiples of four 16 bit words for even message slof quantities.

Table C-2: IND560 Floating Point Data Sizes

IND560 Floating Point Data

Logix5000 Comm Format

Bytes (8 bit) INT (16 bif)
Message PLC Input from PLC Ouiput fo
Slots IND560 IND560 Input Size Output Size
1 8 8 4 4
2 16 14 8 7
3 24 20 12 10
4 32 26 16 13
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D.1.

ASCII Characters

Standard Characters

72184339109 1 09/2014

Char. Dec. Hex. Char. Dec. Hex. Char. Dec. Hex. Char. Dec. Hex.
NOL 0 00 # 35 23 F 70 46 i 105 69
SOH 1 01 $ 36 24 ¢ 71 47 j 106  6A
SIX 2 02 % 37 25 H 72 48 k 107 6B
ETX 3 03 & 38 26 | 73 49 | 108  6C
EOT 4 04 ’ 39 27 J 74 4A m 109 6D
ENO 5 05 ( 40 28 K 75 4B n 110 6E
ACK 6 06 ) 41 29 L 76 4C o 111 6F
BEL 7 07 * 42 2A M 77 4D p 112 70

BS 8 08 + 43 2B N 78 4 q 113 71
HT 9 09 , 44 20 0 79 4F r 14 72
LF 10  OA - 45 2D P 80 50 s 115 73
Vi 11 OB . 46 2 Q 81 51 t 116 74
FF 12 0C / 47  2F R 82 52 u 117 75
CR 13 OD 0 48 30 S 83 53 v 118 76
SO 14 O 1 49 31 T 84 54 w119 77
S| 15 OF 2 50 32 U 85 55 x 120 78
DLE 16 10 3 51 33 Vv 86 56 y 121 79
DC1 17 11 4 52 34 W 87 57 z 122 7A
DC2 18 12 5 53 35 X 88 58 { 123 7B
DC3 19 13 6 54 36 Y 89 59 | 124 7C
DC4 20 14 7 55 37 i 90 5A } 1256 7D
NAK 21 15 8 56 38 [ 91 5B ~ 126 TE
SYN 22 16 9 57 39 \ 92  5C 127 7F
ETB 23 17 : 58  3A ] 93 5D 3 128 B8A
CAN 24 18 ;59 3B A 94 BE g o b
EM 25 19 < 60 3C _ 95  5F = 159 OF
SUB 26 1A = 61 3D 96 60 160  AO
ESC 27 1B > 62 3E a 97 6l i 161 Al
FS 28 1C ? 63 3F b 98 62 ¢ 162 A2
6S 29 1D @ 64 40 c 929 63 £ 163 A3
RS 30 1IE A 65 41 d 100 64 € 164 M
us 31 IF B 66 42 e 101 65 ¥ 165 AS
SP 32 20 c 67 43 f 102 66 S 166 A6
! 33 21 D 68 44 g 103 67 § 167 A7

. 34 22 E 69 45 h 104 68 S 168 A8
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Char. Dec. Hex. Char. Dec. Hex. Char. Dec. Hex. Char. Dec. Hex.
© 169 A9 A 192 CO x 2156 D7 7 238 EE
& 170  AA A 193 CI 1} 216 D8 i 239 EF
« 171 AB A 194 C2 U 217 D9 o 240 FO
- 172 AC A 195 C3 1] 218 DA fi 241 F1
- 173 AD A 196 C4 0 219 DB 0 242  F2
® 174 AE A 197 5 U 220 DC 6 243 F3
- 175 AF A 198 C6 Y 221 DD ) 244  F4
° 176  BO G 199 C7 b 222 DE 0 245 Fb
+ 177  BI E 200 C8 8 223 DF 6 246 F6
2 178 B2 E 201 C9 a 224 EO + 247 F7
3 179 B3 E 202 CA a4 225  El [} 248 F8
z 180 B4 E 203 CB a 226 E2 u 249 F9
1} 181 Bb | 204 CC a 227 E3 a 250 FA
1 182 B6 f 205 CD 8 228 E4 0@ 251 FB
: 183 B7 i 206 CE a 229 E5 i 252 FC
7 184 B8 [ 207 CF ® 230 E6 y 253 FD
L 185 B9 b 208 DO ¢ 231 E7 b 254  FE
e 186  BA N 209 DI e 232 E8 y 256 FF
» 187 BB 0 210 D2 é 233 E9
& 188 BC 0 211 D3 é 234 EA
e 189 BD 0 212 D4 é 235 EB
Y 190 BE 0 213 Db i 236 EC
¢ 191 BF 0 214 D6 f 237 ED

D.2. Control Characters

Char Definition Function
A transmission control character used as the first character of a

SOH | START OF HEADING heading of an information message.

STX |START OF TEXT A Tronsmissipn control ohorocter that precedes a text and that is
used to ferminate a heading.

ETX |END OF TEXT A transmission control character that terminates a text.

EOT | END OF TRANSMISSION A Tronsmisgion control character used fo indicafe the conclusion of
the transmission of one or more fexts.
A transmission control character used as a request for a response
from a remote station; the response may include station
identification and/or station status. When a “Who are you” function

ENQ |ENQUIRY is required on the general svyitched Trons.mission. network, the first
use of ENQ after the connection is established will have the
meaning “Who are you” (station idenfification). Subsequent use of
ENQ may, or may not, include the function “Who are you”, as
determined by agreement.
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Char

Definition

Function

ACK

ACKNOWLEDGE

A fransmission control character transmitted by a receiver as an
affirmative response fo the sender.

BEL

BELL

A control character that is used when there is a need to call for
aftention; it may control alarm or attention devices.

BS

BACKSPACE

A format effector that moves the active position one character
position backwards on the same line.

HT

HORIZONTAL TABULATION

A format effector that advances the active position to the next pre-
determined character position on the same line.

LF

LINE FEED

A format effector that advances the active position to the same
character position of the next line.

VT

VERTICAL TABULATION

A format effector that advances the active position to the same
character position on the next pre-determined line.

FF

FORM FEED

A format effector that advances the active position to the same
character position on a pre-determined line of the next form or
page.

CR

CARRIAGE RETURN

A format effector that moves the active position to the first character
position on the same line.

SO

SHIFT OUT

A control character that is used in conjunction with SHIFT IN and
ESCAPE to extend the graphic character set of the code.

SI

SHIFT IN

A control character that is used in conjunction with SHIFT OUT and
ESCAPE to extend the graphic character set of the code.

DLE

DATA LINK ESCAPE

A fransmission control character that will change the meaning of a
limited number of contiguously following characters. It is used
exclusively to provide supplementary data fransmission control
functions. Only graphic characters and transmission control
characters can be used in DLE sequences.

DC1

DEVICE CONTROL ONE

A device control character that is primarily intended for turning on or
starfing an ancillary device. If it is not required for this purpose, it
may be used to restore a device to the basic mode of operation
(see also DC2 and DC3), or for any other device control function
not provided by other DCs.

DC2

DEVICE CONTROL TWO

A device control character that is primarily intended for turning on or
starfing an ancillary device. If it is not required for this purpose, it
may be used to set a device fo a special mode of operation (in
which case DC1 is used fo restore normal operation), or for any
other device control function not provided by other DCs.
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Char

Definition

Function

DC3

DEVICE CONTROL THREE

A device control character that is primarily intended for turning off or
stopping an ancillary device. This function may be a secondary
level stop, for example, wait, pause, stand-by or half (in which
case DC1 is used fo restore normal operation). If it is not required
for this purpose, it may be used for any other device control
function not provided by other DCs.

DC4

DEVICE CONTROL FOUR

A device control character that is primarily intended for turning off,
stopping, or interrupting an ancillary device. If it is not required for
this purpose, it may be used for any other device control function
not provided by other DCs.

NAK

NEGATIVE
ACKNOWLEDGE

A fransmission control character transmitted by a receiver as a
negative response to the sender.

SYN

SYNCHRONOUS IDLE

A fransmission control character used by a synchronous
fransmission system in the absence of any other character (idle
condition) to provide a signal from which synchronism may be
achieved or retained between data terminal equipment.

ETB

END OF TRANSMISSION
BLOCK

A transmission confrol character used to indicafe the end of a
fransmission block of dafa where data is divided into such blocks
for transmission purposes.

CAN

CANCEL

A character, or the first character of a sequence, indicating that the
data preceding it is in error. As a result, this data is to be ignored.
The specific meaning of this character must be defined for each
application and/or between sender and recipient.

END OF MEDIUM

A control character that may be used to identify the physical end of
a medium, or the end of the used portion of a medium, or the end
of the wanted portion of dafa recorded on a medium. The position
of this character does not necessarily correspond fo the physical
end of the medium.

SuB

SUBSTITUTE

A control character used in the place of a character that has been
found fo be invalid or in error. SUB is infended to be introduced by
aufomatic means.

ESC

ESCAPE

A control character that is used to provide additional control
functions. If alters the meaning of a limifed number of contiguously
following bit combinations.

FS

FILE SEPARATOR

A control character used to separate and qualify data logically; its
specific meaning has to be specified for each application. If this
character is used in hierarchical order, it delimits a data item called
afile.
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Char

Definition

Function

GS

GROUP SEPARATOR

A control character used to separate and qualify data logically; its
specific meaning has to be specified for each application. If this
character is used in hierarchical order, it delimits a data ifem called
a group.

RS

RECORD SEPARATOR

A control character used to separate and qualify data logically; its
specific meaning has to be specified for each application. If this
character is used in hierarchical order, it delimits a data item called
a record.

us

UNIT SEPARATOR

A control character used to separate and qualify data logically; its
specific meaning has to be specified for each application. If this
character is used in hierarchical order, it delimits a data item called
a unit.
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