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IND570 Weighing Terminal
METTLER TOLEDO

Essential Services for Dependable Performance of Your IND570 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 operafion, 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.

GWP® Verification: A risk-based approach for managing weighing equipment allows for
control and improvement of the enfire measuring process, which ensures reproducible
product quality and minimizes process costs. GWP (Good Weighing Practice), the science-
based standard for efficient life-cycle management of weighing equipment, gives clear
answers about how fo specify, calibrate and ensure accuracy of weighing equipment,
independent of make or brand.


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

© METTLER TOLEDO 2016

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

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

Copyright 2016 Mettler-Toledo, LLC. This documentation contains propriefary information of
METTLER TOLEDO. It may not be copied in whole or in part without the express written consent of
METTLER TOLEDO.

METTLER TOLEDO reserves the right to make refinements or changes to the product or manual
without notice.

COPYRIGHT

METTLER TOLEDO® is a registered trademark of Mettler-Toledo, LLC. All other brand or product
names are trademarks or registered trademarks of their respective companies.

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

FCC Notice

This device complies with Part 15 of the FCC Rules and the Radio Inferference Requirements of the
Canadian Department of Communications. Operation is subject 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 inferference fo radio communications.
Operation of this equipment in a residential area is likely to cause harmful inferference in which case
the user will be required to correct the inferference at his or her expense.

B  Declaration of Conformity is located on the documentation CD.

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

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

SAVE this manual for future reference.

24

/\ WARNING

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

/\ WARNING

ONLY PERMIT QUALIFIED PERSONNEL TO SERVICE THE TERMINAL. EXERCISE CARE WHEN
MAKING CHECKS, TESTS AND ADJUSTMENTS THAT MUST BE MADE WITH POWER ON.
FAILING TO OBSERVE THESE PRECAUTIONS CAN RESULT IN BODILY HARM AND/OR

PROPERTY DAMAGE.
/\ WARNING

DO NOT INSTALL, DISCONNECT OR PERFORM ANY SERVICE ON THIS EQUIPMENT BEFORE
POWER HAS BEEN SWITCHED OFF AND THE AREA HAS BEEN SECURED AS NON-HAZARDOUS
BY PERSONNEL AUTHORIZED TO DO SO BY THE RESPONSIBLE PERSON ON-SITE.

/\ WARNING

NOT ALL VERSIONS OF IND570 ARE DESIGNED FOR USE IN HAZARDOUS (EXPLOSIVE)
AREAS. REFER TO THE DATA PLATE OF THE IND570 TO DETERMINE IF A SPECIFIC TERMINAL
IS APPROVED FOR USE IN AN AREA CLASSIFIED AS HAZARDOUS BECAUSE OF COMBUSTIBLE
OR EXPLOSIVE ATMOSPHERES. TERMINALS THAT ARE NOT FACTORY LABELED AS DIVISION 2
OR EUROPEAN CATEGORY 3 APPROVED MUST NOT BE INSTALLED IN A DIVISION 2 OR ZONE

2/22 ENVIRONMENT.
/\ WARNING

THE INTERNAL DISCRETE 1/0 RELAY OPTIONS MUST NOT BE USED IN AREAS CLASSIFIED AS
HAZARDOUS BECAUSE OF COMBUSTIBLE OR EXPLOSIVE ATMOSPHERES. FAILURE TO
COMPLY WITH THIS WARNING COULD RESULT IN BODILY HARM AND/OR PROPERTY

DAMAGE.
/\ 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.

& & & F EFE

/\ WARNING

ONLY THE COMPONENTS SPECIFIED ON THE IND570 DOCUMENTATION CD CAN BE USED IN
THIS TERMINAL. ALL EQUIPMENT MUST BE INSTALLED IN ACCORDANCE WITH THE
INSTALLATION INSTRUCTIONS DETAILED IN THE INSTALLATION MANUAL. INCORRECT OR
SUBSTITUTE COMPONENTS AND/OR DEVIATION FROM THESE INSTRUCTIONS CAN IMPAIR
THE SAFETY OF THE TERMINAL AND 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.

/8
A

NOITICE

OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES.

Disposal

B

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 distribufor 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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1  Analog Output

This chapter covers The Analog Output option kit provides an isolated 4-20 mA or 0-10 VDC analog signal
o Specifications oufput for displayed weight, ABS-displayed weight (absolufe displayed weight), gross

« Analog Output Operation weight, rafe or ABS-rate. The analog oufput uses a 16-bit D/A converter for a very
precise output.

o |nstallation

Qiiauration The outputs are active, which means that no external power supply is required — nor is
e Wiring there any provision for using an external power supply in the circuit.

e Sparee Parts

e Troubleshooting The Analog Output sub-block lets you select the data source for the analog signal and

provides a method fo calibrafe the analog zero and high limit values. The IND570
terminal must be calibrated fo the desired scale capacity before making Analog Output adjustments.
If rate is to be used as the source for the analog oufput 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).

1.1. Specifications
Maximum Cable Length 0-10VDC -501ft (156.2 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 Nofe that if the load resistance ratings are exceeded, the analog output will not operate
properly.

30205335104 1 11/2016 METTLER TOLEDO IND570 PLC Interface Manual 1-1



Figure 1-1 shows an Analog Output Option Board with its connector af bottom left.
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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 fo 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 infended for use when material is being
transferred off of a scale in Net mode. In these cases, the displayed weight and rafe will show
negative values, but the analog output signal will treat them as absolute values (disregarding their
negative stafus). The output signals will increase as the inferpreted absolute weight value or
absolute rafe value increases.

How the analog output 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 fo use Rate as the source, it must be enabled in sefup at Scale > Rate. For information on
Ratfe configuration, refer to Chapter 3, Configuration.
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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 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 immediately 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 oufput 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.
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Source = Rate, Mode = 4-20 mA

Under Zero

When the rate drops below zero, the analog output quickly swifches 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 rafe 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 immediately 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 oufput 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.

1-4 METTLER TOLEDO IND570 PLC Interface Manual 302056335104 111/2016




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 fo
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 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.
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/N\ WARNING

DO NOT APPLY POWER TO THE IND570 TERMINAL UNTIL INSTALLATION OF COMPONENTS AND EXTERNAL
WIRING HAS BEEN COMPLETED.

& NOTICE

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 detailed drawings to assist in the
installation.

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

1.4. Configuration

Figure 1-2 illustrates the setup procedures for configuring the Analog Output option for the IND570

terminal.
| PLC |
. Analog Output
———————— ‘ Source
———————— . Output Type
———————— | Zero Value
- Full Scale Value |
,,,,,,,,, : ->0<- -----1 Analog Output Zero Calibration I
‘ ANALOG OUT — CAL ZERO WARNING |
Analog Output signal is now OV/4mA ‘
Adjust with arrows below
R Y Y 44
v A
--------- | —)ﬁe +-----{_Analog Output Full Calibration |
' ANALOG OUT — CAL FULL WARNING |
Analog Output signal is now 10W/20mA ‘
Adjust with arrows below
R YTV 44
v A
Figure 1-2: Setup Procedures for Configuring the Analog Output Option Card
1.4.1. Analog Output Setup Sub-Block

To configure the Analog Output Kit Opfion:

1. With power fo the IND570 terminal removed, connect a volt or current mefer to the appropriate
output. If the customer’s device is already connected, the meter is not necessary.
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2. Apply power to the terminal and enfer Setup. Navigate to PLC sub-block.

Select the Analog Output branch then select the source. Choices are None, Displayed Weight
(the defaulf), ABS — Displayed Weight, Gross Weight, Rate and ABS — Rafe. 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 af 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, enfer 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
limit can be used.

At the Full Scale Value prompt, enfer the desired source value af 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 E’}{' to confinue 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 1-2.

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.

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

1.

screen.

Now, the full scale analog output value can 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
value and will not monitor changes in the source. Press the ESCAPE softkey (Esc) 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 oufput signal to be

exactly what the customer’s device requires for its high limit. The available softkeys are
described in Table 1-2.
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1.4.1.1. Setting a Negative Value

It is sometimes necessary to sef 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 IND570 operator inferface.
However, there are two ways of setfing a negative value:

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

1.5. Wiring

/\ WARNING

DO NOT APPLY POWER TO THE IND570 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 meters). 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.

NOTES:
USE TWO-CONDUCTOR SHIELDED CABLE.

4-20 mA 0-10V

MINIMUM RESISTANCE OF DEVICE LOAD: 500
OHMS.

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

-3 23
= > =
33 3
[T L] o

+
- ——
VOLTAGE
CURRENT
SENSING

SENSING DEVICE

DEVICE

Figure 1-3: Analog Output Kit Wiring Connections
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1.6.

1.7.

1.7.1.
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IND570

Current Loop Output 560
Risas <

q. 4 load Ohms

- +

= Current Sensing
Device
Figure 1-4: Typical Current Loop connection
IND570
Voltage Output

+
+ e + ’ —
. —li
Voltage Sensing 100 %
N RIcud >
Device KOhms (/) IS

Figure 1-5: Typical Voltage Measurement Connection

Spare Parts

There are no associated spare parts with the Analog Output opfion kit. The kit number is
71209099. Table 1-3 shows what the kit contains.

Table 1-3: Analog Output Option Kit

Description aty.
Installation Instructions 1
PCB Package 1
Installation Kit 1
Gland Kit 1

Troubleshooting

Before aftempting to troubleshoot the output, be sure to read the “Analog Output Operation” section
of the manual — paying parficular aftention to Table 1-1, which explains the various operation
modes for the output for the conditions of Under Zero and Over High Limit.

Check the LED Status as indicated in Figure 1-6. Use Table 1-4: to verify that the operational state
of the Analog Output board matches the configuration selected.

No Signal

If no signal is being received from the IND570, check the following
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Confirm that a Source has been selected in the Analog Output configuration.
For the 4-20mA configuration:
= Confirm that the Output Type was sef to “4-20mA” in the Analog Output Configuration.

= Confirm proper wiring by referring to Figure 1-4.

= Inserf a current measuring device (DVM placed in mA measuring mode) in series with the
circuit, vary the input fo the IND570, confirm that the input is moving by observing the
display, verify that the oufpuf changes as the input changes.

For the Voltage Output configuration:
= Confirm that the Output Type was set to “0-10V” in the Analog Output Configuration.

= Confirm proper wiring by referring to Figure 1-5.

= Place a voltage measuring device (DVM placed in DC Voltage measuring mode) in parallel
with the circuit, vary the input to the IND570, confirm that the input is moving by observing
the display, verify that the oufput changes as the inpuf changes.

Confirm that the Analog Card is properly inserfed into the unit, and that all three anchor screws
are installed.

Make sure that the ferminal is NOT in Setup mode.
Cycle power on the IND570 and check the oufput again.

If the PLC inferface pcb was changed from another type, like DeviceNet or ControlNet, a master
reset of the IND570 should be performed. Confact METTER TOLEDO service for assistance.

Contact METTLER TOLEDO service for replacement Analog Output card.

1.7.2. Incorrect Signal

If an incorrect signal is being received from the IND570, check the following:

For the 4-20mA output, confirm proper wiring by referring fo Figure 1-4, and verify that the
oufput load does not excel 500 Ohmes.

For the O-10V output, confirm proper wiring by referring fo Figure 1-5, and verify that the output
load is T00 KOhms or greater.

Refer to the Analog Output Calibration instructions in section 1.4.1.

1.7.3. Status LEDs

Voltage

Selected Fault
Current o e
Selected Power

Figure 1-6: Status LEDs
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Table 1-4: LED Status
LED # State Status
Off Not Selected
1 — Voltage Selected
Green Voltage Output Mode Selected
Off No Fault
2 - Fault Red Current Mode Open Circuit defected.
Over femperature Detected
Off No Power on board
3 - Power
Green Power On
Off Not Selected
4 — Current Selected
Green Current Output Mode Selected
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2 ControiNet

2.1. Preface

Users should nofe that the ControlNet option PCB used in the IND570 terminal is also used in the
METTLER TOLEDO IND131, IND331 and IND780 terminals. There are minor differences in the
Floating Point polled data between the terminals, so care should be taken to use the appropriate
PLC data format guide for each terminal family.

This chapter describes connections and setup that are specific to the ControlNet option for IND570.
The formats of the datfa that is transferred between the IND570 and the PLC are described in
Appendix A and Appendix B.

2.2. ConirolNet Interface Board

Due to space constraints, the ControlNet inferface option can only be used with panel-mount
versions of the IND570 terminals.

Figure 2-1 shows the ConfrolNet interface module and its components.

RJ-45 for
diagnostics
and
configuration

Channel A Y\ 7 R
Channel-8 MAC ID switches (not used)
Figure 2-1: ControINet PLC Module and its Components

E Do not plug an Ethernet cable into the RJ-45 connector shown af left in Figure 2-1. This
connection is not used.
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2.3. Overview

The ControlNet option enables the IND570 terminal to communicate to ControlNet Programmable
Logic Controllers (PLCs) through direct connection to the ControlNet network.

2.4, ControlNet Characteristics

The ControlNet option has the following features:

e User-programmable node (MAC ID) address.

o  Capability for bi-directional discrefe mode communications (Class 1 Messaging) of weight or
display increments, status, and control data between the PLC and the IND570.

2.4.1. Definition of Terms

Some ferms (such as Target) used by the ControlNet PLC application have a different meaning from
their use by the IND570 ferminal. Table 2-1 offers definitions specific to ControlNet.

Table 2-1: ControlNet Definition of Terms

Term Definition

An Adapter Class product emulafes functions provided by fraditional rack-
Adapter Class |adapter products. This type of node exchanges real-time I/0 data with a Scanner
Class product. It does not initiafe connections on its own.

Class 1|In ControlNet communication protocol scheduled (cyclic) message transfer
Messaging |between a PLC and CIP Adapfer Class device.

In ControlNet communication protocol unscheduled message transfer between a
PLC and CIP Adapter Class device. This is used by the IND570 for explicit
messaging.

Class 3
Messaging

A connection is a relationship between two or more application objects on
different nodes. The connection establishes a virtual circuit between end points
Connected |for transfer of data. Node resources are reserved in advance of dafa transfer and
Messaging|are dedicafed and always available. Connected messaging reduces data
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
Originator|explicit message connection.

Explicit Messages can be sent as a connected or unconnected message. CIP
defines an Explicit Messaging profocol that states the meaning of the message.

Explicit| This messaging protocol is contained in the message dafa. Explicit Messages
Messaging|are a one-time fransport of a data item that provides the means by which fypical
request/response oriented functions are performed (e.g. module configuration).
These messages are typically point-to-point.IND570
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2.4.2.

302053351 04 1 11/2016

Term Definition
Implicit Messages are exchanged across I/0 Connections with an associated
Connection ID. The Connection ID defines the meaning of the data and
Implicit esTainshes the regulgr/repea'fed ’rronsport rate and the Tronsport.closs. NQ
Messaging messaging protocol is contained within the message data as with Explicit
Messaging. Implicit Messages can be point-to-point or multicast and are used fo
transmit application-specific I/O data. This term is used interchangeably with the
term 1/0 Messaging.
Function that uses the I/0 messaging services of another (I/O Server) device to
I/O Client|perform a task. Initiafes a request for an 1/0 message to the server module. The
/0 Client is a Connection Originator.
I/0 Messaging |Used interchangeably with the term Implicit Messaging.
Function that provides 1/0 messaging services to another (I/O Client) device.
I/0 Server|{Responds to a request from the I/O Client. 1/0 Server is the target of the
connection request.
Message Funp’rion that uses the EpripiT _messoging s_eryices of another (Message Server)
Client dev!ce to perform a task. If initiates an Explicit message request to the server
device.IND570
Message Function that provides Explicit messaging services fo another (Message Client)
Server device. It responds to an Explicit message request from the Message
Client.IND570
A Scanner Class product exchanges real-time I/0 data with Adapfer Class and
Scanner Class|Scanner Class products. This type of node can respond fo connection requests
and can also initiate connections on its own.
Target Destination for I/0 connection or message requests. Can only respond fo @
request, cannot initiate an I/O connection or message.
Provides a means for a node to send message requesfs without establishing a
Unconnected connection prior to data transfer. More overhead is confained within each
Messaging 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 Connecfed Messaging.IND570

Communications

The IND570 terminal uses component parts that ensure complete compatibility with the Allen-
Bradley ControlNet network. An IND570 terminal is recognized as a generic ControlNet device by
the PLC.

Each ControlNet opfion connected to the ControlNet network represents a physical node. The
connection is made using BNC connectors on the option card.

The wiring between the PLC and the IND570 ControINet connection uses RG-6 CATV cable and 75
ohm impedance matching transformer tap for each node. The cable is commonly referred to as
coaxial cable. The cable installation procedures and specification including distance and
termination requirements are the same as recommended by Allen-Bradley for the ControlNet
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network. The normal connection is to the channel A connector. The channel B connector is only
used for redundant connection nefworks.

The IND570 terminal’s communication update rate is set up by the use of Allen Bradley software
RSNetWorx for ControlNet.

The IND570 uses Class 1 cyclic data for discrete data transfer and explicit messages for access to
the IND570 Shared Data Variables. Explicit message blocks may be connected or unconnected; the
PLC programmer must make this choice.

24.2.1. Node Address

Each ControlNet option represents one physical node. This address is chosen by the system designer,
and then programmed into the IND570 terminal and PLC. The IND570 terminal’s address is
programmed in setup at Communication > PLC Inferface > ControlNet. The IND570 address entry is
in decimal.

2.4.3. Data Formats

The ControlNet option provides discrete data fransfer, Class 1 messaging. Discrete dafa is
continuously available. The ControlNet opfion has its own logical node address to send and receive
information fo and from the PLC. There are three data formats: Integer, Divisions, and Floating Point.
Appendix A and B provide detailed information on data formats.

2.5. Data Definition

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

2.5.1. Data Integrity

The IND570 has specific bits to allow the PLC to confirm that data was received without interrupt and
the IND570 is not in an error condition. If is important to monitor these bits. Any PLC code should use
them to confirm the integrity of the dafa received by the IND570. Refer to the data charts for specific
information regarding the Data OK, Update in Progress, Data Integrity bits and their usage.

2.5.2, Assembly Instances of Class 1 Cyclic Communications

Class 1 cyclic communications is used for fransfer of Discrete Data between the PLC and the
IND570.

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 IND570 uses data only; no configuration data is used or required. Within the PLC ControlNet
Interface setup set the Configuration Instance to 1 and the data size to zero.
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The EDS file provided on the Documentation CD has no Assembly Instance or data size limitations.
The IND570 programming controls the Assembly Instance and data size limitations.

E NOTE: Version 20 and higher of ConfrolLogix has a feature that allows loading of an EDS file
for use as a communications module in the PLC program itself. The IND570’s EDS file is not
designed for this purpose. The programmer should select the Generic Communication Modules
instead, and only use the EDS file for programs such as RSLinx and RSNetWorx for ControlNet.

2.5.3. Data Formats

For a general account of Data Format types, please refer to Appendix C, Common Datfa Features.

Changing the Data Format fo be used by the IND570 will clear all Message Slots. Data format is
selected in the Communication > PLC > Data Format setup block — see Figure 2-4.

2.5.4. Byte Order

For a general account of Byte Order, please refer to Appendix C, Common Data Features.

2.5.5. Message Slots

There may be up fo 4 message slofs for discrete data fransfer, Class 1 messaging, in Infeger,
Divisions and Floating Poinf Data Formats. Each message slof represents the scale but may be
controlled by the PLC to present different data in each message slot. The number of Message Slots
is selected in the terminal’s setup menu at Communication > PLC > Data Format.

The infeger and division formafs provide two 16-bit words of input and two 16-bit words of output
datfa per Slot. Each Message Slot’s first input word provides scale weight data. The type of dafa
displayed, such as Gross, Tare, efc., is selected by the PLC using the Message Slot’s second output
word bits O, bit T and bit 2. Table 2-2 and Table 2-3 provide input and output usage information.

Table 2-2: ControlNet PLC Integer and Division I/0 Data

Input Data to PLC Output Data from PLC
(\;\Iﬁosr:' Description Input Size Output Size Description (\;\Iﬁosr:'

0 4 Bytes 2 Words > Load Integer Value 0
1 Reserved 4 Words (4Bytes) |=3 Command 1
2 Integer Value | o (8 Bytes) 4 Words oo | Load Infeger Value 2
3 Scale Stafus | = & 8Byles) | =5 Command 3
4 Integer Value | o | 6 Words 6 Words = | Load Infeger Value 4
5 Scale Stafus | = | (12 Bytes) (12Byles) | =2 Command 5
6 Integer Value | o | 8 Words 8 Words >3 | Load Integer Value 6
7 | ScaleStatus | =% | (16Byles) | | (16Byles) |=&|  GCommand 7
8 Integer Value > | 10 Words

9 Scale Status | = @ | (20 Bytes)
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1/0 Size Summary
Words Bytes
Message Slot
Input Output Input Output
1 4 2 8 4
2 6 4 12 8
3 8 6 16 12
4 10 8 20 16

The floating point format provides four 16-bit words of input dafa and three 16-bit words of output
data) per Message Slot. Refer fo Table 2-3 for details.

Table 2-3: ControlNet PLC Floating Point I/0 Data

Input Data to PLC Output Data from PLC
Word _ . . L Word
Offset Description Input Size Output Size Description Offset
0 Reserved 0
4 Bytes Reserved
1 — Command 1
c r 4 Words =
omman ~ .
2 Response — | 4 Words (8 Bytes) g | 4-ByteFlodting 2
3 4-Byle % (8 Bytes) g Point Load Value 3
A Floating Point | & c | A
741 N
Value g 5 omman
5 Scale Status 7 Words ° _ 5
(14 Bytes) 2 4-Byte Floatfing
6 Command £ | Point Load Value 6
Response ~
4-Byte % 12 Words 0 Command
g Floating Point | & | (24 Bytes) 10 Words % o
Value é (20 Bytes) g 4-Byte Floating
9 Scale Status é Point Load Value 9
10 Command il Command 10
Response 5'_> 5
11 4-Byt Z 14 Word 13 Words c;"’ 11
gt Vsoim & | 28 Botress) (26Bytes) | & | 4-Byfe Floating
12 Vi Ig 8 Y = | Point Load Value 12
alue 2
13 Scale Status
Command
14
Response <
kS)
15 4-Byte 2 18 Words
Floating Point g (36 Bytes)
16 Value L
17 Scale Status
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2.5.6.

2.5.7.

2.6.

302053351 04 1 11/2016

1/0 Size Summary
Words Bytes
Message Slot
Input Output Input Output
1 4 4 8 8
2 8 7 16 14
3 12 10 24 20
4 16 13 32 26

Floating Point

For a general account of Floating Point operation, data format and compatibility, please refer to
Appendix B, Floating Point Format.

Shared Data Mode

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

The IND570 Shared Data Reference manual lists the Shared Data Variables available to ControlNet.
This document also includes the hex Class Code, Instance and Aftributfe for the shared data. The
PLC must use Get Attribute Single (Oe hex) to read a Shared Data Variable and Set Aftribute Single
(10 hex) to write a Shared Data Variable.

The IND570 Shared Data Reference manual is available on the ferminal’s documentation CD.

Controlling the Discrete 1/0 Using a PLC Interface

The IND570 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 IND570
terminal’s discrete I/0 updates are synchronized with the ferminal’s interface update rate and not
with the PLC 1/0 scan rate. This may cause a noticeable delay in reading inpufs or updating outputs
as observed from the PLC fo real world signals.

Consult the IND570 Terminal Installation for discrete /O wiring. Also note that the outpufs must be
unassigned in the IND570 terminal at Setup > Application > Discrefe 1/0 in order fo be controlled
by the PLC.
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2.7. Hardware Setup

2.7.1. Wiring

The ControlNet PLC Module connects to the ControlNet network via a tap and drop cable from the
original trunk cable. The option supports one BNC coaxial connection or two (for redundancy).
Channel A is the normal connection and Channel B (redundant with Channel A) can be used if
ControINet detects no signal on Channel A. Refer fo Figure 2-2.

Channel A Channel B

Figure 2-2: Coaxial Connector for ControlNet

Figure 2-3 shows examples of two different ControlNet tap and drop cables. Note that the connector
to the ConfrolNet opfion may be straight or right-angled, as seen here. The IND570 panel-mount
enclosures can use either type of drop cables. This drop cable is not supplied by METTLER
TOLEDO.

Cable distance, type, and fermination are specified by Allen-Bradley. Refer to Allen-Bradley supplied
documentation for cable design guidelines for the various PLCs.

Straight
Connector

Right Angle
Connector

Figure 2-3: ControlNet Tap and Drop Cables
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2.8.

2.8.1.

2.8.1.1.
28.1.1.1.

2.8.1.2.

28.1.2.1.

302053351 04 1 11/2016

Software Setup

The IND570 ferminal automatically detects the presence of a ControlNet option board if one is
installed. When detected, the IND570 terminal adds the ControlNet parameters in a program block
under Communication > PLC. Figure 2-4 shows the ControINet program block.

— ControlNet |
‘ [ Node Address |

_— 1 Data Format \
777777777 | Operating Mode

,,,,,,,,, \ Format
L] Byte Order
[ Message Slots

Figure 2-4: Setup Menu for ControlNet

ControlNet and Data Format Setup Blocks

This block lets you specify how the ConfrolNet interface is used. Several options are available to
correspond with your system setup.

ControlNet Setup

Node Address

The ControlNet setup block atf Communication > PLC Interface > ControINet allows the user to set
the node address. Each IND570 terminal connected to the network represents one physical node.
This node address is defermined by the sysfem designer, then configured in the ferminal by entering
the appropriate number, 0 to 99 (default), in the Node Address field.

Data Format Setup

In Setup, navigate fo Communication > PLC Interface > Data Format. The following fields are
available for ControlNet.

Operating Mode
Operating Mode may be selected from a drop-down list. Choices are:

Compatibility Mode [default], IND560 Emulation

Depending on the Byte Order selection (refer to section 3.8.9.6.3, Byte Order, below), Compatibility
Mode will provide the same discrete mode byte order arrangements as the METTLER TOLEDO
IND131/331 and IND780 ferminals. If IND560 Emulation is selected, the fransmitted bytes in
discrete mode will match the existing IND560 byfe order defermined by the Byfe Order selection.
Byte order arrangement in the IND560 ferminals does not match that of IND131/331 and IND780.
IND560 Emulation mode should be chosen only when replacing an IND560 and the programming
within the PLC will not be modified.
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28.1.22.

28.1.23.

28.1.24.

2.9.

2.9.1.

Format

Select the Format: Integer (default), Divisions or Floating Point. Changing the Format will delete any
existing Message Slots.

Byte Order

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

Message Slofs

Select 1, 2, 3 or 4 slofs.

Troubleshooting

If the IND570 does not communicate with PLC, do the following:

e Check wiring and network termination.

o Confirm that the IND570 seftings for data type, I/O size, and node assignment match those in
the PLC and that each IND570 has a unique node assignment.

o Confirm that the EDS file has been loaded info the Network Configuration Tool (RSNetWorx for
ControINet on Allen-Bradley/Rockwell systems), the nodes added fo the network configuration,
and the configuration downloaded to the keeper module.

¢ Confirm that the updated network configuration has been optimized and scheduled.

o [fthe PLC inferface pcb was changed from another type, like EtherNet/IP or DeviceNet, a master

reset of the IND570 should be performed. Confact Metter Toledo service for assistance.

e Confact METTLER TOLEDO service for replacement of the ControlNet inferface.

Status LEDs

The ConfrolNet option board has a four LED array that indicates the stafe of the communication.
Figure 2-b shows the array of the status indicator LEDs with each LED labeled.

Module Status
Channel A
Channel B

Module Owned

Figure 2-5: ControlNet Status Indicator LEDs

Table 2-4 describes the different conditions of the LEDs.

Table 2-4: ControlNet Status Indications

LED LED State Description
Module Green Connection in Run state
Status Green, flashing Connecting Connection Idle

METTLER TOLEDO IND570 PLC Interface Manual
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LED LED State Description
Red Major fault
Red, flashing Minor fault
Off Module not initialized
Channel A Red Major fault
And
Channel B Alfernating red/green | Self test
Red, flashing Node configuration error; duplicate MAC ID, efc.
off Channel disabled
Channel A Green Normal operation of channel
or Green, flashing Temporary error (node will self-correct) or not configured
Channel B Red, flashing No other nodes, or media fault
Red & green, flashing | Network configuration error
Module Off No connection has been opened
Owned Green A connection has been opened towards the module

2.10.

5000 software (version 20).

Programming Examples

The following Figures show screen images of ladder logic programming examples for RSLogix

The sample program demonstratfes logic to inferface to an IND570 set up for Floating Point Data or
Integer Data Formats. The logic also includes routines that access Shared Data over the ControlNet
interface in both Floafing Point and Integer Data Formats.

This sample program is subject to change without notice. Please visit www.mt.com to download
the most recent version of PLC sample code.

Note: The Utilities folder of the documentation CD (part number 30205330) contains complefe
versions of the examples. These screen images are provided for illustrative purposes only.

302053351 04 1 11/2016
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ConirolNet
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Figure 2-6 shows the configuration of the ControlNet Scanner Module (1756-CNB/D)

e e ot

“ File Edit View Search Logic Communications Tools Window Help

BEH & L BE o sl CALABEYE QR [A% AR & | reEr—

Offline 0. M AUN [ por: [TCP3\1721855 229\Backploneld =& "

No Forces ». oK L2 —_— i I

NoEdts giﬁf‘u‘ T A O P i »

Redundancy (2] @ <+ [\ Favorites £Add-On_J Alarms. X 3 A _Tmer/Counter K ] .

| Controller Organizer - X

# |l @ 53 Controller General_IND570_ControlNet_Sample
i % B Controller Tags -

8 |1 Controller Fault Handler ) Module Properties Report: Locak6 (1756-CNB/D 5.5)
' -3 Power-Up Handler -
| 5-63 Tasks General §Connection | RSNetworx | Module Info Ear.kdans|
i 68 MainTask Type: 1756 CNB/D 1756 ControlNet Bridge

= £8 MainProgram
I B Program Tags Vendor  AllenBradiey
| — B MainRoutine e ControlNel_Card
-8 INDS70_Floating_Point
IND570_Floating_Point_4_Message_Slots Description:
—[B) IND570_integer
IND570_Integer_4_Message_Slots

| -8 Shared_Data_Access Revision: E]c- 5 KB

\-.[23 Unscheduled Programs / Phases
-3 Motion Groups
(33 Ungrouped Axes
(20 Add-On Instructions
©-E3 Data Types
L User-Defined J [ Cancel ] [ Apply
- Strings
- Add-On-Defined
- L Predefined
1 O Module-Defined
(3 Trends
| =-£3 /0 Configuration
=@ 1756 Backplane, 1756-A7
! B [0]1756-L61 General IND570_ControlNet_Sample
5§ [111756-ENET/8 Programming Port

| | 2 w-mﬂ
- § [6]1756-CNB/D ControlNet Card
| [ER Ol
8 11756-CNB/D ControlNet_Card
I - § 2 CONTROLNET-MODULE INDS70_ControlNet_Integer

8§ 3 CONTROLNET-MODULE IND570_CentrelNet_Float
‘ # 4 CONTROLNET-MODULE IND570_ControlNet_Integer_4_Message_Slot
# 5 CONTROLNET-MODULE IND570_CentrolNet_Float 4_Message_Slot

Enter ination operand

Figure 2-6: 1756 CNB Setup

At this time, an Add On Profile does not exist for the IND570’s ControlNet Module. To define an
IND570 on the PLC’s ControlNet configuration, use the Generic ConfrolNet Module, selectable from
the “Select Module Type” form’s “Catalog” fab.

The sample program includes the following example Module definitions for 1 and 4 message slot
Terminals using the Infeger (or Division) Format.
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Controller Organizer > # X 157 Module Properties Report: ControlNet_Card (CONTROLNET-MODULE 11) =]
=5 Controller General_IND570_ControlNet_Sample
Controller Tags General | C i | Module Info
g g""""'&“ ::’“';:'"“d"’ Tope: CONTROLNET-MODULE Generic ControlNet Moduie
| 'ower-Up Handler
L a4 Tae Parent: ControlNet_Card Coriection Pasiatas
558 MainTask f""‘""g S
=-£8 MainProgram = :
IND570_ControlNet_ln 3 100 4 g
) Program Tags Name: | ControlNet_Integer Input: - (1&bi)
E MainRoutine Description: ~ | Ouput 150 2 2 e
IND570_Floating_Point ) = .
IND570_Floating_Point_&_Message_Slots = Configuration: 1 0 eby
B IND570_Integer Ir Comm Format: | Data - INT || Status Input
IND570_Integer_4_Message _Slots <
= d 2
[B) Shared_Data_Access Lt = tatus Dutput
(X3 Unscheduled Programs / Phases
&3 Motion Groups [ 1 Message Slot ]
(X3 Add-On Instructions . F-T V. ceroe Lty
-3 Data Types _ —
(3 Trends 1] Module Properties Report: ControlNet_Card (CONTROLNET-MODULE 1.1) =]
=-E3 VO Configuration

(=& 1756 Backplane, 1756-A7

General | Connection | Module Infol
&I [0]1756-L61 General IND570_ControlNet_Sample

T CONTROLNET-MODULE Generic ControlNet Module
& B (1]1756-ENET/B Programming_Port b=t ! oreenc
%5 Ethenet pa Eoiotlettad Connection Parameters
Ass
= [6]1756-CNB/D ControlNet Card Rl o
=25 ControlNet

s 56-CNB

#§ 2 CONTROLNET-MODULE IND570_ControlN 1 Desciipion: 150 8

b Name: IND570_ControlNet_Integer_4_Messa  Input: 100 10 > (16bi)
ontrolNet Card

~  Output: S

Slot

~  Corfiguatior: 1 0 S (@bt
Comm Format: | Data - INT v
Node: 4 =

| 4 Message Slots | -

Status:

Figure 2-7: Module Definitions for 1 and 4 Message Slot Terminals, using Integer or Division Format

The sample program also includes the following example Module definitions for 1T and 4 message
slot Terminals using the Floating Point Format.

i 1
Controller Organizer ~ # X |15 Module Properties Report: ControlNet_Card (CONTROLNET-MODULE 1.1) =
=-E3 Controller General IND570_ControlNet_Sample

Controller Tags [ e Coeeen | eSS

g s""‘"":f' ::”';r’"d'“ Type: CONTROLNET-MODULE Generic Controlet Module
'ower-Up Handler

=-E3 Tasks he=nt B B Connection Parameters
= @ MainTask ﬁ:‘:::z Size:
=-£8 MainProgram —
: IND570_ControlNet_Float 3 100 3

& Program Tags Name: )_CortroNet_ Input: > (16bi)
- MainRoutine

Description: +  Output: 150 4 > (16bi)
—[B) IND570_Floating_Point

-[B) IND570_Floating_Point 4_Message_Slots
B IND570_Integer
|B) IND570_Integer_4_Message_Slots
[B) Shared_Data_Access
(23 Unscheduled Programs / Phases
- (53 Motion Groups
(3 Add-On Instructions
- (53 Data Types
(X3 Trends
a-8vo Configuration
(=@ 1756 Backplane, 1756-A7
| Ei) [0] 1756-L61 General_IND570_CentrolNet_Sampl,
=¥ [1]1756-ENET/B Programming_Port
25 Ethernet
=8 (6]1756-CNB/D ControlNet_Card
=85 ControlNet
§ 11756-CNB/D CentrolNet,
ELAOD

~  Configuration: 1 0 2| [8bit)
Comm Format: | Data - INT -
Node:

- :[ 1 Message Slot ]

| EneieT TConnection | Modue Info]

Type: CONTROLNET-MODULE Generic ControlNet Module
Parent ControlNet_Card Connection Parameters

Instance: Size:
None: IND570_ControlNet_Float_4_Message|  Input 100 18 12 (164

" QNIROLNET M fINDSZ0 Conteolblet loteo Dans 2 Oipot 150 13 2] e
§ 3 CONTROLNET-MODULE IND570_ControlNet_Float =
W CONTROLNE Ta OO TNS Ihiat Iotacse oAl ~  Configuation: 1 o (8-bit)

# 5 CONTROLNET-MODULE IND570_ControlNet_Float_4_Message_Slot Comm Format: | Data - INT X

Node: 1 il
[ 4 Message Slots ]
St O

Figure 2-8: Module Definitions for 1 and 4 Message Slot Terminals, using Floating Point Format
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The sample program also includes a RSNetworx configuration file (for ControlNet) named
IND570.xc, that has all 4 nodes defined, as shown in Figure 2-9.

!‘g IND570.xc - RSNetWorx for ControlNet
A B E 4 k?

File Edit View Network Device
=

.

Diagnostics Toels Help

™" Edits Enabled

Network Update Time (ms}~ 5.00 Awg, Scheduled Band:  279% Connestion Memory Usags

Unscheduled Bytes Per Sec: 547701 Paak Scheduled Band.: 302%

L [1756-A7/A

INDS70_CNET IND570_CNE... IND570_CNE... IND570_CNE...

B ControlNet
I Category
=HE) Vendor
-{F) HMS Industrial Networks AB
g+ Honeywell Inc.
EHE) Mettler-Tolede
| =F) Communica tions Adapter
& IND131_CNET_V154
[EH IND570_CNET
[EB MT IND-CNET_V154
| @) Unknewn Device Type 100
g+ Reckwell Automation/Allen-Bradley
-{F) Rockwell Automation/Reliance Electric

H| 4 ¥ M)\ Graph [ Spreadshest § Diagnostics | 141

Figure 2-9: RSNetworx Configuration File with 4 Nodes Defined

This configuration must be downloaded and scheduled to the ControlNet scanner module for the
sample program to work correctly.

The following RSLogix 5000 screens for Integer and Floating Point data formats only show an
example of a particular Input and Output size configuration. The Connection Parameters I/0 sizes
must be appropriafely configured with reference to the number of slots assigned in the IND570 PLC
Data Format Message Slofs seffings. Table 2-5 and Table 2-6 show the relafionship between the
IND570 message slots and the RSLogix 5000 1/0 sizing for Integer, Division and Floating Point
dafa formats.

Table 2-5: Message Slot and PLC 1/0 Sizes (Integer/ Division)

IND570 Integer/ Division Data RSLogix 5000 Comm Format
Message Bytes (8 Bit) INT (16 Bit)
1 8 4 4 2
2 12 8 6 4
3 16 12 8 6
4 20 16 10 8
2-14 METTLER TOLEDO IND570 PLC Interface Manual 30205335104 1 11/2016



Table 2-6: Message Slot and PLC 1/O Sizes (Floating Point)

IND570 Floating Point Data RSLogix 5000 Comm Format
e |N057:)mes (s:c?o tput e
Slots PLC Inp:t> >> |N|l;5p7uo L SR
1 12 8 6 4
2 20 14 10 7
3 28 20 14 10
4 36 26 18 13

2.10.1. General Programming notes

The following principles should always be applied to guarantee the validity of the data before using
it in a process. Nofe that there are different principles for the different modes (Floating Point versus
Integer or Divisions).

For Floating Point Mode, data being read from the Terminal should be filtered with the Data_OK bit
and the two Data Integrity bits as shown in Figure 2-10.

Read the incoming data

The requested data (usually the weight) is returned in the Input Words 1 and 2 (FPdatal and FPdata2). For the data to be valid, the Data OK status bit must be ON, and the two Data Integrity bits must match polarity.
Any time the Integrity bits do NOT match, the data SHOULD BE DISCARDED!

If the Data OK bit is off, then a major error has been recorded at the scale. Flag the error by forcing a -9999.0 into the returned weight value.
Floating Point Data
(usually Weight)
returned from the

Data OK Data Integrity 1 Data Integrity 2 INDS70
IND570_ControlNet_FloatL Data[S].15 IND570_ControlNet_FloatlData[2].13  INDS70_ControlNet_Float|Data[S].14 P
2 JE = = Synchronous Copy File
. . Source INDST0_ControlNet_Fioat| Data[3)]
Data Integrity 1 Data Integrity 2 Dest FloatingPoint_Data
INDS70_ControlNet_FloatlData[2].13  INDS70_ControlNet_FloatLData[S].14 Length 1
Eprs Eprs
IE IE
Floating Point Data
(usually Weight)
returned from the
Data OK INDETO
INDS70_ControlNet_Float:LData[S].15 W
3/ E Move
Source -9899.0
Dest FloatingPoint_Data
-9999.0 ¢

Figure 2-10: Filtering with Data_OK Bit and Two Data Integrity Bits, Floating Point Mode

Filtering the data in this way makes sure that the Terminal is in a valid operational state (Data_OK
= 1) and that the Analog Update from the Load Cell has properly completed before the data was
read (Integrity_1 = Integrity_2). Failing to perform these checks can result in invalid dafa being
used by the PLC program.
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For Integer or Division Mode, a similar filter should be applied as shown in Figure 2-11.

If the Data OK flag is on, and there is no Ato D Update in progress, get the Weight Data and multiply it by the Increment to generate the Cyclic Weight.
Note that the Corret Increment value must be plugged in by the PLC programmer since # is not read from the IND Terminal
If the Data_OK bit goes off, write a -9999.0 to the Cyclic_Weight as a flag that there is an error on the load cell.

Integer Data from
Data OK Update in Progress IND570

INDS70_ControlNet_Integer:|.Data[3].15  INDST0_ControlNet_Integer:l.Data[3].14 MUL-
Ik Eps

1 il =/ Multiphy
Source A INDS70_ControlNet_Integer:1. Data[2]
0#

Source B Increment
1.0¢

Dest Integer_Data
1501.0 &

Integer Data from
Data OK IND5T0
IND570_ControlNet_Integer | Data[3] 15 MO
3IE Move
Source -9999.0

Dest Integer_Data
1501.0 &

Figure 2-11: Filtering with Data_OK Bit and Two Data Integrity Bits, Integer or Division Mode

In this case, the data is filtered with the Data_OK bit and the Update_In_Progress bit fo make sure
that the data coming back from the terminal is valid. From there, it is converfed into a Floating Point
value by multiplying it by the hard-coded Increment size for the terminal to properly place the
decimal point.

2.10.2. Shared Data Access Overview

Shared Datfa is a memory area in the terminal that contains many different kinds of information
ranging from standard weight dafa to system variables and Task Expert application dafa. Providing
access fo this information fo the PLC can be an immense help when coordinating the process with
functions occurring in the Terminal.

For ControINet, access to Shared Data is accomplished using discrete messages (otherwise known
as explicit, asynchronous, or Class 3 messages).

In order to access Shared Data, a program must provide the following information to the Read and
Write message instructions:

e Class Code

e Instance Number
o Aftribute Number
e Length

This information can be found in the Shared Data Reference Manual (part number xxxxxxx) for each
Shared Data variable. For example, here is how you would find that information for a “WT type
Shared Data variable:
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2.10.2.1

2.10.3.
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Scale Functionality

Dynamic Scale Weight (WT) Instance
Access:  “Read Only.” Access level is not customizable.
Class \ Closs Code:  wt Data Type: D

ConfrolNet Closs Code: 68 hex

Instances: 5
= Instance 5 = Sum scale.

[Insfclnoe 1- 4 = Scale plaifforms 1 -4

Attributes: | Length
Note: The last two digits of each shared data variable is ifs atiibute. —
wi—00  Composite wi block Siruct |m/£cr(wsm of enfire block
Wt Displayed Gross Weight 513 ja 1t
- _ X When user has enabled MinWeigh, fhe first characler contains an
Attribute |~ =l DR AR ™ whenthe MinWeigh condifions are not met.
g X " Ib pounds, kg kilograms, grams, oz cunces, oziroy, dwt
wi-03  Weignt Units i i pennyweights, mefric fons, fon, or custom units name
wi—04  Disployed Aux Gross Weight 513 it
wi-05  Displayed Aux Net Weight 513 i
Ib pounds, kg kilegrams, grams, oz cunces, Ib-oz pounds &
wi—06  Aux Weight Units 57 it ounces, oziroy, ounces, dwt pennyweights, mefric fons, fon, or
custom unils name
wh-07  Rate Period s2 it Mo, Sec, Min, Hour
wi-08 Displayed Rafe 513 i}

Figure 2-12: Shared Data Class, Instance, Attribute and Length

WTO10]1
T

Instance
Shared Data

Variable Type

Figure 2-13: Construction of a Shared Data Variable Name

This information can help you in setting up your program to read or write the Shared Data variables
that you need fo access.

Shared Data Variable Name Instance Number

The “Instance” is used in other METTLER TOLEDO terminals to refer to multiple instruments (scales
or flowmeters) that may be serviced by the terminal. In the case of the IND570, there will only be
one instrument (one scale), so most of the time the Instance number will be “O1“ when used in the
Shared Data Variable name. There are exceptions to this rule, so attention must be paid to the
defails of the variable spelled out in the Shared Data Reference.

Shared Data Access Program Details

Since the type of data sent to, and read back from the IND570 is not defined by the
communications mode selected (Infeger, Divisions, or Floating Point), the method to access Shared
Data in the IND570 Terminal is identical for both the Floating Point and Infeger Modes using
ControlINet.
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Figure 2-14 shows a rung of logic that sends a trigger to the IND570 fo Tare the scale. The
configuration of the message instruction is shown below the rung.

QO Enable O Enable Wating O Stat

Send a Tare Command for Scale 1 on the Floating Point Terminal.
Send a Tare message Send a TARE message Send a TARE message
to the Floating to the Floating to the Floating
Point Terminal Point Terminal Point Terminal
FP_Tare_Msg WSG_FP_Tare.EN MSG
1 o M EN
e B = e
Message Control MSG_FP_Ta ;EDN)—
FCERD—]
Send a TARE message end a Tare message
to the Figati to the Floating
erminal Point Terminal
MSG_FP_Tare.DN FP_Tare_Msg
JIE U
JC
r N
Message C°MT_- - 'g Message Configuration - MSG_FP Tare L= JE
M@U'ﬂ'ﬂ“)iw erag ] ‘ Configuration {Cﬂmmcam )aﬂ |
Message Type: [CIPGmuu: '] (“ Path: IND570_ControlNet_Float ) ([ Browse.. ]) L
. 1 o ~ IND570_Cory- A F Sg‘
Service [ Gat Attibute Single: Source Element:  Always_ONE - B Message Pa!hwﬁ / &
Type: Broadcast 4
Source Length: 1 = (Bytes)
Service 5 Communication Method| | Path: IND570_ControlNtec
ol T L, CHED L : ocP O OH INDS70_Conkee Pt
. oL 3 Backplane, 175647 .
[0] 1756-LE1 General_INDS70_ControlNet/S ample '
] Connected [1]11756-ENET/B Programming_Poit \

a5 Ethemet

| 25 ControlNet
O Enable O Enable W)

[6]1756-CNB/D ControlNet_Card
B 11756-CNB/D ContioNet Lard

# 3CONTROLNET-MODULE INDS70_ConlrolNel_Float

1 »

O Error Code: Edended Eror Code: Timed Out + ;:’;;c"*
= == |

Figure 2-14: Ladder Logic — Taring the Scale

Note that the message type is a CIP Generic, with a Service Type “Sef Attribute Single.”

Notes for Figure 2-14

1. Class Code in Hexadecimal for the Shared Data Variable WCO101, found in the Shared Data

Reference Manual.

2. Instance number for Shared Data Variable WCO101, found in the Shared Dafa Reference

Manual.

3. Aftribute in Hexadecimal for the Shared Data Variable WCO101, found in the Shared Data

Reference Manual.

4. The Path fo the ControlNet Node that the message will be sent. The path can be selected by
clicking the Browse button and selecting it from the list.

Other commands such as Clear, Zero, and Print would be sent in an idenfical way.
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Figure 2-15 shows a rung of logic that friggers a read of the rounded gross weight on the terminal,
which maps to Shared Data Variable WTO110. The configuration of the message instruction, along
with the data area where the response will be stored, is shown below the rung.

—
(CO"W*Q\-M'Oa Communication | Tag |

Message Type: [CIP Generic vl

Code 2 [HER] (Hex) Destination
(instance: 1) (Btibute: 2 ) (Hex) Element

"OEnable O Enable Waling

Service
Type:

Read_Data[0] -

Service

Q Stat Q Done Done Length: 4
O Eror Code: Extended Emor Code: [T] Timed Out +
Emor Path:
Emor Text:

Read the Rounded Gross Weight from the Fioating Point Terminal
Read the Weight from Read the Weight from Read the Weight from
the Floating Point the Floating Point the Floating Point
Terminal Terminal Terminal
FP_Read_Weight MSG_FP_Read_Weight EN MSs
3 1k I 1“‘
Message Control MSG_FP_Read_Weight [..) HIDN}—
G s
Weight Read from Weight Read frj
Read the Weight from Floating Point Floi nt Read the Weight from
the Floating Point Terminal with erminal with the Floating Point
Terminal Discrete Read Discrete Read Terminal
MSG_FP_Read_Weight.DN ——————COP: MO FP_Read_Weight
JE Copy File [— Move )
Source Read_Data[0] Source FP_Discrete_Read_Weight
D ’_Discrete_Read_Weight 9804
Length 1 Dest  FP_Discrete_Read_Weight
9804
| Message Configuration = "FP_Read_Weight " u Controller Tags - General_INDS70_ControlNet_Sample(controller)

Scope: [ Genera INDS?C v  Show: Al Tags

HEENEENEEE ANENENEENEEE

Name zz[e [ Value Data Type

Des

+ INDS70_Controllet_Integer_4_Message_SlotC.
+ INDS70_Cortrollet_Integer_4_Message_Slot!
+ INDS70_ControlNet_Integer_4_Message_Skot0
+ MSG_FP_Clear

..} | AB:CONTROLNET_MODULE:C:0

MESSAGE

AB.CONTROLNET_MODULE_INT_20B4e+10 |
AB:CONTROLNET_MODULE_INT_168ytes:...

Sen

+ MSG_FP_Read Weight MESSAGE

Rez

+ MSG_FP_Tae MESSAGE

Sen

MESSAGE

+ MSG_Int_Read Weight

Re:

.1 | SINTI80]

Re:

SINT
SINT
SINT
SINT
SINT
SINT
SINT
SINT
SINT
SINT
SINT
SINT
SINT
SINT
SINT

l + Read Datalll] '

+ Read_Datal2]
+ Read Datal3]
+ Flesd Datal4]
+ Read_Datal5]
+ Read_Data(6]
+ Resd_Datal7]
+ Resd_Data(8]
+ Resd Data(d]
+ Read Data[10]
+ Read_Datal11]

oo |o|e|o|o SRS RIS o

+ Read Datal12]
+ Read Datal13]
+ Read Dataf14]

olololelelololo|e

LI

+ Read Datal15]
+ Resd_Datal16]
+ Read_Datal17]
+ Read_Datal18]

SINT
SINT
SINT
SINT

olololo

E]

& Rand Naa

a1, o [SINT
» \ Monitor Tags £ Edit Tags /

Figure 2-15: Ladder Logic — Reading Gross Weight and Saving to Shared Data

The message type is a CIP Generic, with a Service Type “Gef Attribute Single.”

Notes for Figure 2-15

AREBEEEEEBEEEEEEEEE

1. Class Code in Hexadecimal for the Shared Data Variable WTO110, found in the Shared Data

Reference Manual.

2.

Manual.
3.

Reference Manual.
4.

Instance number for Shared Data Variable WTO110, found in the Shared Data Reference

Atfribute in Hexadecimal for the Shared Data Variable WTO110, found in the Shared Data

The Variable Tag fo be used to store the data refurned from the IND570. Note that the

destination element must reference the array index [O] in order to correctly place the data in its

destination.

The IND570 returns 4 bytes of dafa into the Read_Data array, which represents an IEEE 754 type
Single Floating Point number. The program then converts those 4 bytes into a ‘REAL" fype number
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by copying them into the fag FP_Descrefe_Read_Weight. Note that the MOV instruction immediately
affer the copy is for convenience only so that the programmer can easily see the value that was
returned. Note that the message instruction could have easily returned the value directly info the
REAL typed variable instead of the Byte Array. Returning the data into the Byte Array gives the
programmer some flexibility for swapping bytes and words around as needed, and also provides
some useful froubleshooting information should the process fail for some reason.
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3 DeviceNet™

3.1. Preface

Users should note that the DeviceNet option used in the IND570 terminal is also

e covers used in both the METTLER TOLEDO IND131/IND331 and IND780 terminals. These
g o100 terminals share the same EDS file and Icon file for use in a DeviceNet network

* Overview configuration tool. However, there are minor differences in the Floating Point polled
e DeviceNet Interface data between the terminals, so care should be taken to use the appropriate PLC

e Data Definition data format guide for each terminal. This chapter describes connections and setup
e Floating Point specific to the DeviceNet option for IND570. The formafs of data fransferred

e Controlling Discrefe I/0 Usinga  between the IND570 and the PLC are described in Appendix A and Appendix B.
PLC Interface

o Hardware Setup
o Software Setup
e Troubleshooting
o DeviceNetf Option Kit

e DeviceNet Commissioning and
Configuration Examples

3.2. 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 IND570 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.
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3.3.

3.3.1.

3.3.2.

3.3.3.

3.3.4.

DeviceNet Interface

Figure 3-1 shows a view of the DeviceNet interface option board, with its connector and status
lights indicated.

.

Connnector

MS (module status)
LED

NS (network
status) LED

Figure 3-1: DeviceNet Option Board Components

Communications

The IND570 utilizes polled messages. This type of message may be referred fo as scheduled or
cyclic messages. It does not support explicit or unscheduled messaging.

Node Address

The IND570 can be assigned any valid DeviceNet node address. Typically O is reserved for scanner
cards and address 63 is reserved for new devices “ouf of the box”.

Supported Data Formats
For a general account of Data Format types, please refer fo Appendix C, Common Data Features.

E Note that DeviceNet cannot access Shared Data. Appendix A and B provide detailed information
on data formats.

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
11V 50 mA
25V 30 mA
Table 3-2: Network Inrush Current
Voltage Current Duration
24V 0.7A 6 ms
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3.4. Data Definition

3.4.1. Data Integrity

The IND570 Terminals have specific bits to allow the PLC to confirm that data was received without
interrupt and the IND570 Terminal is nof in an error condition. It is important fo monitor these bits.
Any PLC code should use them fo confirm the integrity of the data received for the IND570 Terminal.
Refer to the dafa charts for specific information regarding the Data OK, Update in Progress, Data
Integrity bits and their usage.

3.4.2. Discrete Data

Please refer fo Appendix C, Common Data Features for a description of discrefe dafa, and fo
Appendix A and Appendix B for a detailed description of the data available in each format, in order
to determine which is most suitable.

There are three formats of discrefe data available with the DeviceNet interface option: infeger, division,
and floating point. Only one type of data format may be selected and used by IND570 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 IND570 terminal provides four byfes per
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 IND570 terminal because floating point dafa 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.

3.4.3. Byte Order

For a general account of byte ordering, please refer to Appendix C, Common Data Features.

3.4.4. Message Slots

There may be up fo 2 message slots for discrete data transfer in the integer or divisions datfa
formats and one message slot for the Floating point data format. Each message slot represents the
scale but may be controlled by the PLC to present different data in each message slot. The number
of Message Slots is selected in the ferminal’s setup menu at Communication > PLC > Data Format
. The data format for the slofs are described in Appendix A and B.

The infeger and division formafs provide two 16-bit words of input and two 16-bit words of output
datfa per slot. Each message slot’s first input word provides scale weight data. The type of data
displayed, such as gross, tare, etc., is selected by the PLC using the message slot’s second output
word bits O, bit T and bit 2. Table 3-3 and Table 3-4 provide input and output usage information.

30205335104 1 11/2016 METTLER TOLEDO IND570 PLC Interface Manual 3-3



Table 3-3: 1/0

Input Data to PLC Output Data from PLC
g‘#’s’; Description Input Size Output Size Description ;"""s’edt
0 Integer Value == | 2 Words 2 Words o= Load Infeger Value 0
1 Scale Stafus | =@ | (4 Bytes) (4Bytes) |=a Command 1
2 Infeger Value | v | 4 Words 4 \Words o | Load Infeger Value 2
3 | ScaleSttus | =% | (8Bytes) 8Byles) | =S| Command 3
1/0 Size Summary
Words Bytes
Message Slot
Input Output Input Output
1 2 2 4 4
2 4 4 8 8

3-4

The floating point format provides four 16-bit words of input data and four 16-bit words of output
data as shown in Table 3-4.

Table 3-4: DeviceNet PLC Floating Point /0 Words

3.5.

Floating Point

Input Data to PLC Output Data from PLC

Word _— ; . _— Word
Offset Description Input Size Output Size Description Offset

0 Integer Value _ Reserved 0

5
] 4. Byte . s 4 \Words 4 \Words 3 Command ]
Floating Point | & 8 Byt 8 Byt g—
2 Value é ( V eS) ( Y eS) é % 4 Byfe F|oqﬂng 2
3 Scale Stafus Point Load Value 3
1/0 Size Summary
Words Bytes
Message Slot
Input Output Input Output
1 4 4 4 4

For a general account of Floafing Point operation, data format and compatibility, please refer to
Appendix B, Floating Point Format.

3.6.

Please refer fo Appendix C, Common Data Features.
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3.7.

3.7.1.

30205335 | 04
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Hardware Setup
Wiring

The IND570 wiring is shown in Figure 3-2 and Table 3-5. Consult http://www.odva.org/ for

additional DeviceNet wiring information.

Figure 3-2: DeviceNet Connector Pin Numbering

Table 3-5: 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

METTLER TOLEDO IND570 PLC Interface Manual
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3.8.

3.8.1.
3.8.1.1.

3.8.1.2.

3.8.1.2.1.

3.8.1.2.2.

3.8.1.2.3.

Software Setup

The IND570 ferminal automatically detects the presence of a DeviceNet option board if one is
installed. When the option is detected, the IND570 ferminal adds the DeviceNet parameters in a
program block under Communications > PLC. Figure 3-3 graphs the DeviceNet and PLC Data
Format program blocks.

| PLC |
| | DeviceNet |
 Node Address |
| Data Rate |
| Data Format |
' Format |
Byte Order |

Message Slots

| If Format = Divisions or Infeger

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

DeviceNet Setup Sub-Block

DeviceNet Setup

In Setup, access Communication > PLC Inferface > DeviceNet. Enter the Node Address field and set
an address, from O to 63. The address should be unique in the DeviceNet network. Choose the
desired Data Rafe: 125Kb, 250Kb or 500Kb

Data Format Setup

In Setup, access Communication > PLC Inferface > Data Format. The following fields are available
for DeviceNef.

Format

Format may be selected from a drop-down list. Choose Divisions, Integer (default) or Floating
Point.

Byte Order

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

Message Slofs

If Divisions or Infeger is selected for Data Format, the Message Slofs opfion appears. Choose 1 or 2
slofs.
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3.9.

3.9.1.1.
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Troubleshooting

If the IND570 does not communicate with PLC, do the following:

Check wiring and network termination.

Confirm that the IND570 settings for Node Address and Data Rate match those in the PLC and
that each IND570 has a unigue address.

Confirm that the EDS file has been loaded into the Network Configuration Tool (RSNetWorx for
DeviceNet or equivalent) and that the node is recognized by the fool.

Confirm that the node has been properly configured in the Network Configuration Tool (Node is
in the scan list with the correct I/0 Sizes and location in the scan buffer memory), and that the
configuration has been downloaded to the scanner module in the PLC’s rack.

Make sure that the Power Supply for the Network power is not shared other devices that are
overloading the Power Supply or causing noise on the lines (devices such as relays, solenoids,
motor starters, etc. should never share this power supply with the Network).

Make sure that Network errors such as “Bus Off Detected” are cleared at the PLC (reset of the
scanner module is probably needed).

If the PLC inferface pcb was changed from another type, like EtherNet/IP, a master reset of the
IND570 should be performed. Contact Metter Toledo service for assistance.

Contact METTLER TOLEDO service for replacement of the DeviceNet interface.

Module status LED (MS)

All DeviceNet nodes are required to have 2 status LED’s. These LED’s (labeled in Figure 3-1)
indicate module and network status. Refer fo the definitions below.

This LED displays the status of the IND570 Terminal DeviceNet board.

Table 3-6: 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

Nofe: If the module status LED indicafes anything other than normal operation, after powering
up the unit and atfaching the DeviceNet cable, the IND570 Terminal must be powered down
and restarted. If the LED confinues to show a condition other than solid green, replace the
board.
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3.9.1.2. Network status LED (NS)
This LED displays network status.

Table 3-7: Network Status LED Indications

LED State Meaning
Solid Green | Node is communicating to scanner

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.

Flashing Green

OFF | No DeviceNet power

Critical Link error

lid R
Solid Red This error typically indicafes a cable problem

Blinking Red | Connection Timeout

3.10. DeviceNet Option Kit

No spare parts are associated with the DeviceNet option kit. The kit CIMF part number is
721935680. Table 3-8 shows what comes in the kit.

Table 3-8: DeviceNet Option Kit

Description aty.
Installation Instructions 1
PCB Package 1
Installation Kit 1
Gland Kit 1

3.11. DeviceNet Commissioning and Configuration
Examples

The user must register the EDS, connect the device and add the IND570 Terminal to the DeviceNet
master’s scanlist. Note that every vendor’s software is different. Depending upon master and
software, the user may have to cycle power on the master in order fo complete the commissioning
of any device added fo the network. Consult the master’s documentation for more information. The
following example is for Rockwell software and Logix5000 processor.

3.11.1. Configuring the IND570 Terminal with RSNetWorx for DeviceNet

The EDS file located on the CD-ROM supplied with the IND570 Terminal contains configuration
information fo allow RSNefWorx for DeviceNet to set up a single polled I/0 connection between a
METTLER TOLEDO IND570 Terminal and DeviceNet master/scanner. Note that this order of
operations isn’t the only way of configuring the IND570 ferminal.
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3.11.1.1. Registering the EDS File

The EDS file must first be registered into RSNetWorx for DeviceNet. This is accomplished using the
EDS Wizard.

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

=" DeviceMet - RSNetWorx for DeviceMet

Eile Edit “iew Metwork Device | Tools Help
Hardweare

E--@ DeviceMet
EH]fj Cateqom
& AC Diive

; Barcode Scanner

Communication Adapter

DeviceMet to SCAMport

Codge EZLIME

o -

Figure 3-4: Accessing the EDS Wizard

2. The EDS Wizard Welcome screen appears.

‘Wwelcome to the EDS Wwizard

The EDS ‘wizard allows you to:
- register EDS-bazed devices.
- unregister a device.
- change the graphic images aszociated with a device.
- create an EDS "Stub.”
- upload of ED'S data from an "unknown'' online device.

To continue click Mest

Cancel

Figure 3-5: EDS Wizard Welcome

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

EDS Wizard

DOptions

The EDS Wizard provides pou with several tazks. ﬂ

g o~

A

Regizter an EDS filelz).
T hiz option will add a device(z] to our databaze.

Unregizter a device.
This option will remove a device that haz been registered by an EDS file from
our databasze.

Change a device's graphic image.
This option allows vou to replace the araphic image [icon file) associated with a
device.

Create an EDS Stub.
Thiz option creates an EDS file with information that describes the file, device
and 1/0 characteristics.

pload ELS.
Thiz will &llow pow te upload parameter data from a device to be used ta create
an EDS file.

< Back I Mest > I Cancel

Figure 3-6: 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.

Inductive Proximity Switch
Lirnit Switch

Maokor Overload

Motar Starter

[ Photoelectric Sensor

[ PointBus Mator Starter

[ sCaMport Adapter
) Safety Discrete IO Device
) smart MCC
) Specialty 1jO
= @ Wendor
= @ Mettler-Toledo, Inc.
= @ Communication Adapter
EH M1 IND-DMET
= MT PT-DMET

] e

[ Rockwell Automation miscellaneous

Roclkwell Software's EDS Wizard

Reaqistration
Electronic D ata Sheet file(z] will be added to your system for uze in Rockwell
Software applications.

* Register a single fils
" Reqister a directory of EDS files -

Mamed:

then thiz image will be associated with the device.

< Back | Mewt > |
Mettler Toleda DNEOOOD1000

¥ @ Rackwell Automation - Allen-Bradley
< [

X]
'

C:\Mettlertdevicenet\bt_IND-DMET eds Browse...

@ * |f there iz an icon file [ico] with the zame name az the file(z] vou are registering

To perfarm an installation test on the file(z], click Mext

Cancel

Figure 3-7: File Selected, Ready to Register

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.
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;-' e Ciix MR r T _ai_x

1 1756-DNBA

Eenerall Module Scanlist I Input | Elutputl ADR | Summar_l,ll

Available Devices: Scanlist:

EH 02, MT IND-DNET
: 02, MT IND-DNET

RN MT IND-DMET

Edit IO Parameters

Strobed:

Input Size: ID _I;l Bytes

Scanner Configuration Applet

Change of State / Cycl
¥ Change of State € Cyclic

Warning: The connection sizes that vou've entered differ From that expected by the device, IF wou choose Yes to continue, the
! connection to the device may Faill. To reskore the sizes back the default expected by the device, click the Restore 10 sizes button.

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

fes Mo |
Paoll Rate:  |E 5 A R
nEE I vep Sean 2] - This window appears after the OK
~— button is clicked. Click the Yes button
Q. | Cancel | Restare |/0 Sizes | fo continue
L = SIArT o ]
% Specialky [[0
E| '@ Yendor

E| @ Mettler-Taoledo, Inc,

P @ Communication Adapker
&l MT INC-DMET
.J MT PT-DNET

Figure 3-8: File Validity Confirmed
9. Ensure that the MT_IND-DNET.ico icon is selected.

E Note: RSNetWorx 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
f'ou can change the graphic image that is associated with a device.

Product Types

MI E @ Communlcatmn.-’-‘«dapter

< Back I Mext > I Cancel |

Figure 3-9: EDS Wizard Graphic Image (Icon) Selection
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10. The Final Task Summary screen (Figure 3-10) will appear. Click Next.

Rockwell Software’s EDS Wizard

Final Tazk Summary
This iz a review of the task you want to complete.

“ou would like to register the following device.
MT IMD-DMET

< Back | et > | Caticel

Figure 3-10: Final Task Summary Screen

3.11.1.1.2. Setting up an 1/0 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.

E 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.

i DeviceNet - RSMetWorx for DeviceNet

File Edit “iew | Metwork Dewice Diagnostics Tools Help

8] -

Hardware

) Direoreewmee:

o e o o R R

I'fﬁ General Purpose Discrete IO
[ Generic Device

Figure 3-11: RSNetWorx Online Browse
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2. Select the appropriafe network path. In this case (Figure 3-12), 1756-DNB/A DeviceNet
Scanner is selected.

Browse for, network &l

Select a communications path to the desired netwark.

v Autobrowse l:l

== workstation, LAE
+-25 Linx Gateways, Ethernet
+ =25 AB_ETHIP-1, Ethernet
=@ TCP-1, Ethernet
= ﬂ 111.111.111.161, 1756-EMET/E, 1756-ENET/E
—|- i3 Backplane, 1756-A7/8
T 00, 1756-L61 LOGIXSS61, Panther_DME_Test
01, 1756-ENET/E
+ 02, 1756-CHERYD, 1756-CMERID DOS_35_40
+ 03, 1756-DHRIOE, 1756-DHRIOME
= |D4J 1756-DME/A, 1756-DNENA DeviceMet Scanner
425 A, Devicehet
05, 1756-1A16/4, 1756-1816/4 ACIN
06, 1756-0A814, 1756-0A814  ACOUT

| Cancel | Help |

Figure 3-12: Browse for network

3. Click OK fo continue. A dialog box like the one shown in Figure 3-13 will appear. Note that you
may be asked fo upload or download, depending on the version of soffware used.

RSHetWorx for DeviceMet

Before the software allows you to configure online devices, wou must upload or download device information, When the upload or
‘!l) download operation is completed, your offline configuration will be synchronized with the online netwark.

Mote: You can upload or download device information on either a network-wide or individual device basis,

(a4 | Help |

Figure 3-13: Confirmation Dialog Box

4. Click OK in the dialog box. A Browsing network... box will display with a progress meter
indicating that the process is underway.
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WEEERE  MT IND-DMNET

Browsing network. ..

Mot found: Device at address 05

Cancel

Figure 3-14: Browsing Network Underway

5. Once the scanner has browsed the entire network, add IND Terminal to the 1756-DNB/A’s
scanlist by right-clicking on the scanner icon in the Graph window (note the tab af the bottom
of Figure 3-15), and choosing Properties...

W= MT IND-DNET

¥ cut Chrl+x
1 53 Copy Chrl+C
Delete Del

Re-reqister Device...

Export IjO Details...

Figure 3-15: Accessing Scanner Properties
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6. The scanner’s properties dialog box will appear, as in Figure 3-16.

5 1756-DNB/A

General l Module] Scanlist] IripLt ] Dutpul] ADR ] Sumrnar_l,l]

g 1756-DNE /A

Mame; FEE-DME A2

Drezcription:

Address: 0 _%I

Device |dentity [ Primary ]

“Wendar: |F|ockwe|| Autamation - Allen-Bradley [1]

Type: |C0mmunicati0n Adapter [12]
Device: |1?58-DNB£A [14]
Catalog:  |17565DNB/A

R evizion: ldDEIEi J J

QK | Cancel | | Help |

Figure 3-16: Scanner Properties Dialog: Initial View

¥ 1756-DNB/

General] Module  Scanlist l Ihput ] Dutput] ADR ] Summar_l,l]

Available Devices: Scanlist:

EB 02, MT IND-DMET-1
>

»|
«

v Automap on Add r

Electronic Key:
Upload from Scanner.. EEHEAE )
Diownload ta Scanner...

i M o e

-

0K | Cancel | Apply | Help |

Figure 3-17: Scanner Properties Dialog: Scanlist Tab Showing
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7. Click the Scanlist fab in the properties dialog box. The view shown in Figure 3-17 will appear.
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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 3-18). Click OK.

% 1756-DNB/A

General | Module Scanlist Ilnpul | Output| ADR | Summary |

Available Devices: Scanlist:

" 02, MT IND-DNET

>>

Zl Bl =]]E]

[~ Automap on Add vV Node Active
| Electronic Key:

IV Device Type
| vV Vendor

v Product Code
I™ Major Revision
I~ M In

| 0K I Cancel | Apply | Help |

Figure 3-18: IND Terminal Added to Scanlist

Edit 170 Parameters... I

9. The next step is to edit the I/O parameters of the IND terminal, by clicking on the Edit I/0
Parameters button visible in Figure 3-18. 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 isn't used in
typical DeviceNet terms; it was derived from previous PLC memory mapping. If is used in the
terminal setup to remain consistent across the METTLER TOLEDO terminal line. Integer or
Divisions with one slot will be 4 bytes/in 4 bytes out. Integer or Division with 2 slots is 8 byfes
in/8 bytes out. Float is always 8 byfes in and out.
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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 3-19: Editing I/0 Parameters

10. Download the configuration fo the scanner card, in order to commission the network. In the
prompt that appears (Figure 3-20), click Yes to confinue. Note that some scanner cards may

require power down for changes tfo 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 3-20: Network Download Confirmation Prompt
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11. Once the IND Terminal has been added to the scanlist, access the Properties dialog to verify its
I/0 mapping (Figure 3-21 and Figure 3-22) within the scanner card. Note that auto or manual
mapping can be used. Consult the master's documentation for advance I/O mapping options. If
manual mapping is used. Be sure to start with an unused section of memory for offset.

£50 1 756-DNB/A

General] Mc-dule] Scanlist  Input lDutput] ADR ] Summary]

Mode | Tope | Size | Map |
EH (2 MT .. Poled 8 1:1.Data[0].0

RIS MT IND-DNET

Unmap

Advanced...

Ja

A |
= I > Optionz...

temory:.  |Assembly Data - Start D'wiord: |0 _%I
Bis31-0 || LPLOTDLTELEEETTTETT T T e

1:1. D atal0] 02, MT IND-DMET
1:1.0ata[1] 02, MT IND-DMET
1:1.0atal2]
1:1.Datal3]
1:1.0atal4]
3
1
1
1

. D atalB]

1. D atalB]
L. D atal 7]
| Dakaldl b

Ok | Cancel | Apply | Help |

Figure 3-21: IND Terminal Mapping

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

55 1756-DNBFL

General] Module] Scanlist] It ] Dutput] ADR Surmnmary l

Mode |Active | ey | l... | Mapped | Ou... | M apped |
Joosno No No AN MT IND-DNET

|
v

Ok | Caticel | Apply | Help |

Figure 3-22: Summary Tab
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3.11.2. PLC Programming

The following Figures show screen images of ladder logic programming examples for RSLogix
5000 software (version 20).

The sample program demonstrates logic to interface to an IND570 set up for Floating Point Datfa or
Integer Data Formats. The logic also includes routines that access Shared Dafa over the ControlNet
interface in both Floating Point and Integer Data Formats.

This sample program is subject to change without nofice. Please visit www.mt.com to download
the most recent version of PLC sample code.

E Note: The Utilities folder of the documentation CD contains complefe versions of the examples.
These screen images are provided for illustrative purposes only.

Figure 3-23 shows the configurafion of the DeviceNet Scanner Module (1756-DNB)

Controller Organizer ~ # X || Module Properties Report: Local4 (1756-DNE 7.2) =
-1 Controller General IND570_DeviceNet Sample
-0 Tasks Gengral ‘ Connection | RSMefw/ary I Module Infa I Scan L\stl Backplane
-7 Motion Groups

¥ D har e Type 1756-DMB 1756 Devicelet Scanner
i -On Instructions
133 Data Types Vendor: AllenBradiey
[ Trends Hame: DeviceNet_Scannes Input Size: 00 2 (E2hi
£-£3 1/O Configuration
%3 1756 Backplane, 1756-A7 Ry | S il =
9 [0]1756-L61 General IND570_DeviceNet Sample - Status Size: 24 w| [32+it)
= fl [1]1756-ENET/B Programming_Port
:E: Ethornst,
= B [4]1756-DNB DeviceNet Scanner Node: (= st 4

25 DeviceNet Revision 7 ez 2 Electionic Keying. | Compatible Keying -

Status: Offine Cancel Apply Help

Figure 3-23: DeviceNet Scanner Module Configuration

3.11.3. General Programming Notes

The sample program provides User-Defined types that can be used to help with your program’s
documentation. For Floating Point, the User-Defined types Cmd_Response and FP_Scale_Status are
shown in Figure 3-24.

(8] Data Type: Cmd Respanse = | @ | 53] | (] Data Type: FP_Scale_Status oo =
Nare: Crd_Respanse Nare: FP_Scale_Status
Descripton: Coramand Response R Descipton

P Floating Foint Scale
from the IND570 Status fom INDS70

Members: Data Type Size: 4 bytels) Data Type Size: 4 bytels)

Name Deta Type | Sle Data Type] St
Rieserved ST BO0L
= FPinputindi | BOOL BO0L
G Srings - FPinpulind2 | BOOL BO0L
C Add-On-Defined FPinpulindd | BOOL BO0L
G Predefined FPinpulindd | BOOL Always_T BO0L
£ Module-Defined FPinpulinds | BOOL TE_BiLT BO0L
(3 Trends Data_inegib_1_|B00L TE_BL2 BO0L
63 1O Configuration CrndAckT BO0L Enier Key BO0L Erte Key i Detected
1.6 1756 Backplane, 1756-47 Crndaci2 BO0L rput_1 BO0L nput 1 State
B [0]1756-L61 General IND570_0 | | | 52 p o2 BaGL I 2510t
! ggﬁjﬁﬁ” B Progemming Movelp | [MoveDown | [C_OK__] [ Cancel Apply Help L:::j iEE[ it
- [411756-DNB DeviceNet ¢ Net_Mods BOOL
@5 DeviceNet Dala_integity_2 | BOOL | Decimal | pata

Data 0K BOOL [ Decinal | Goal inVaid state to send data and recev|Fead Wite

.

Movelp | [ Move Down Concel gl Help

Figure 3-24: User-Defined Floating Point Data Types
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For Infeger and Divisions mode, the User-Defined type Infeger_Scale_Status is shown in Figure
3-25.

/) Controller Organizer > x|
." (3 Controller General IND570_DeviceNet | Bl C=Eene
&5 Tasks
g ? g‘;‘;:;mmm Name: Itege_Scale_Status
Program Tags Deseiiption:
Ed MainRoutine
INDS70_Floating_Point
INDST0_Integer
£..[27 Unscheduled Pragrams / Phases
-3 Motion Groups
(3 Add-On Instructions.
5 Data Types Merbers: Data Tope Size: & bytels]
565 User-Defined
B Cmd._Response [ THame Data Type | Syle Desciplion External Access
- TageL ] BOOL  [Decimal | Taget 1 (Feed) Feadlwite
e Taigel 2 BOOL  |Decimal | Target 2 (Fast Feed] Readfwite
T g Tagel_3 BOOL  [Decimal | Taget 3 (Tolerance OK) Fleai /it
3 Add-On-Defined Comparolor & |BOOL  |Decmal | Comparalor 50M Read/Wilte
5. Predefined Comparator_4  |BODL [Decimal | Comparater DN Flea/wile
{5, Module-Defined Comparatel 3 |BOOL  |Decmal | Comparalor 30N Read/wite
£ Trends Comparator 2 |BOOL  |Decimal | Comparator 20M Fiead /Wit
£ 10 Configuration Comparator_1 BOOL Decimal Comparator 1 DN Read/wWite
(&4 1756 Backplane, 1756-A7 Enter Ker BOOL  |Decimal | Enter Kep Hi Delocted Fisad/Wite
ffa [0]1756-L61 General INDS70_D input_1 BOOL  |Decimal | jrput 1 State Flea/wile
- [1]1756-ENET/B Programming Tnput_2 BOOL Decmal Input 2 State Read/Wite
i Ethemet Toput 3 BOOL  |Decimal | nput3 State Fiead /Wit
= 8 [4]1756-DNB DevieeNet Scann Viien BOOL  [Desmal | bloton deteoted on Sode Readrwite
&5 Deviceet Net_Hode BO0L  [Desmal | Scake i NET mode (Tars Exsouted] Fead/Wile
Update_In_Froces| BOOL Decimal | 4/0 updating Clutput Bulfer. 0o NOT use Datal Read/wWite
Data 0K BO0L Decimal Terminal in valid state to send data and receive commands. | Fead/Wite
M
Mave Up Mave Down [ ok ] [ cencel | Apply Hep |

Figure 3-25: User-Defined Integer-Divisions Data Types

Making use of these User-Defined types in your own program can help to simplify the overall
programming effort.

The following principles should always be applied to guarantee the validity of the dafa before using
it in a process. Note that there are different principles for the different modes (Floating Point versus
Integer or Divisions).

For Floating Point Mode, datfa being read from the Terminal should be filtered with the Data_OK bit
and the two Data Integrity bits as shown in Figure 3-26.

Read the incoming data

The requested data (usually the weight) is returned in the Input Words 1 and 2. For the data to be valid, the Data OK status bit must be ON, and the two Data Integrity bits must match polarity. Any time the Integrity
bits do NOT match, the data SHOULD BE DISCARDED!

If the Data OK bit is off, or a DeviceFailure has been detected, then a major error has been recorded at the scale. Flag the error by forcing a -9999.0 into the returned floating point value.

Floating Point Scale
Status Scale in

Adevice on the Valid state to send Command Response Floating Point Scale Fittered Floating
DeviceNet Network data and receive from the INDS70 Data Status Data Point Data from

has failed commands Integrity Bit 1 Integrity bit 2 IND570

Local 4:|.StatusRegister.DeviceFailure] FP_Scale Status.Data 0K CMD_Response.Data_Integrity_1  FP_Scale_Status.Data_Integrity_2 PS-

3 =l= 4 E il 1 E Synchronous Copy File ~
Command Response Floating Point Scale g::{ce DNE“FP‘IHDULB;::";::E]
from the INDS70 Data Status Data Lenath Ty

Integrity Bit 1 Integrity bit 2
CMD_Response.Data_integrity 1 FP_Scale_Status Data_Integrity_2
3B IE

Adevice on the Fittered Floating
DeviceNst Network Point Data from

has failed IND570

Local.4: StatusRegister.DeviceFailure MOV-

il Move

Floating Point Scale Source  -9899.0

Status Scale in

Walid state to send Dest FF,Iaﬂfge
data and receive
commands
FP_Scale_Status.Data_OK
VE
e

Figure 3-26: Filtering of Floating Point Data into PLC

Filtering the data in this way makes sure that the Terminal is in a valid operational state (Data_OK
= 1) and that the Analog Update from the Load Cell has properly complefed before the data was
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read (Integrity_1 = Infegrity_2). Failing to perform these checks can result in the PLC program
using invalid data.

11/2016

For Integer or Division Mode, a similar filter should be applied as shown in Figure 3-27.

If the Data OK flag is on, and there is no Ato D Update in progress, get the Weight Data and multiply it by the Increment to generate the Cyclic Weight.
Note that the Corret Increment value must be plugged in by the PLC programmer since it is not read from the IND Terminal.
If the Data_OK bit goes off, write a -3999.0 to the Cyclic_Weight as a flag that there iz an error on the lead cell.
Scale Status from Scale Status from
the INDST0 Terminal the ND570 A/D
A device on the in valid state to updating Output
DeviceNet Network send data and Buffer. Do NOT use Integer Data from
has failed receive commands. Data the INDSTO
Local4:|. StatusRegister. DeviceFailure | Int_Scale_Status.Data_OK  Int_Scale_Status Update_In_Process MUL-
3 3 3 E 3/ Multiply ——
Source A DNET_Int_Input_Buffer[0]
140 &
Source B Increment
0.001 &
Dest Integer_Data
0.14 &
Scale Status from
the INDST0 Terminal
in valid state to
send data and Integer Data from
receive commands. the INDSTO
Int_Scale_Status Data_OK MOV
JE Move —
Si -5995.0
A device on the ouree
DE\:"IChENEft Nleswurk Dest Integer_Data
as failed. 014 €
Local:4:1.StatusRegister.DeviceFailure
1F
J 0

Figure 3-27: Filtering Integer/Divisions Data into the PLC

In this case, the data is filtered with the Data_OK and Update_In_Progress bits fo make sure that
the data coming back from the ferminal is valid. From there, it is converted into a Floating Point
value by multiplying it by the hard-coded Increment size for the terminal to properly place the
decimal point.

E Note: Due to the fact that /0 Data may not be zeroed by the PLC when communications to the
DeviceNet Node fails, it is recommended that the Input dafa be further filtered by the
communications state flag available from the DeviceNet Scanner Module.
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4 EtherNet/IP™

4.1. Preface

Users should note that the Ethernet/IP option used in the IND570 terminal is also
used in the METTLER TOLEDO IND131, IND331, IND570 and IND780 ferminals.

This chapter covers

e Preface

o EtherNet/IP Inferface Board There are minor differences in the Floating Point polled data between the terminals, so
e Overview care should be taken to use the appropriate PLC data format guide for each ferminal

e EtherNet/IP Characteristics family. This chapfer describes connections and setup that are specific to the

e Data Definifion EtherNet/IP option for IND570. The formats of the data that is transferred between the

o Confrolling Discrefe I/0 Usinga ~ IND570 and the PLC are described in Appendix A and Appendix B.
PLC Interface

o Software Setup
e Troubleshooting
e Programming Examples

4.2. EtherNet/IP Interface Board

Figure 4-1 shows an EtherNet/IP module and its components. Note that the module’s address is sef
in software (see Figure 4-2), and the DIP switches indicated in Figure 4-1 must all be set to OFF.

. MAC ID DIP
. switches

EtherNet s7% i ; > > . Ldo not use)
(RJA5) port 3 .

H1 23 a85867
0 £k

L

Figure 4-1: EtherNet/IP Module Components

4.3. 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 1/0 messaging) and explicit
messaging (message exchange). The protocol is supported by the Open DeviceNet Vendor
Association (ODVA).
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EtherNet/IP utilizes commercial, off-the-shelf EtherNet hardware (for example, switches and routers)
and is fully compatible with the Ethernet TCP/IP profocol suite. It uses the proven Control and
Information Protocol (CIP) to provide control, configuration, and data collection capability.

The kit enables the IND570 terminal to communicate to Programmable Logic Controllers (PLCs)
through direct connection to the EtherNet/IP network at either 10 or 100 Mgps speed. The kit
consists of a backplane-compatible 1/0 module, mounting hardware, and a ferrite. Software fo
implement the data exchange resides in the IND570 terminal.

4.4. EtherNet/IP Characteristics

The EtherNet/IP Kit option has the following features:

e User-programmable IP addressing.

o Capability for bi-directional discrete mode communications (Class 1 Messaging) of weight or
display increments, status, and control data between the PLC and the IND570.

4.4.1. Definition of Terms

Some terms (such as Targef) used by the EtherNet/IP PLC application have a different sense from
their use by the IND570 ferminal. Table 4-1 provides definitions specific to EtherNet/IP.

Table 4-1: EtherNet/IP Definition of Terms

Term

Definition

Adapter
Class

An Adapter Class product emulates functions provided by traditional rack-adapfer
products. This type of node exchanges real-time I/0 data with a Scanner Class
product. It does nof initiate connections on ifs own.

Class 1
Messaging

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

Class 3
Messaging

In EtherNet/IP communication protocol unscheduled message fransfer between a
PLC and CIP Adapter Class device. This is used by the IND570 for explicit
messaging.

Connected
Messaging

A connection is a relationship between two or more application objects on
different nodes. The connection establishes a virtual circuit between end points
for transfer of dafa. Node resources are reserved in advance of data tfransfer and
are dedicated and always available. Connected messaging reduces data
handling of messages in the node. Connected messages can be Implicit or
Explicit. See also Unconnected Messaging.

Connection
Originator

Source for I/0 connection or message requests. Initiates an 1/0 connection or
explicit message connection.
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Term

Definition

Explicit
Messaging

Explicit Messages (also known as Discrete, or Class 3, or Acyclic messages)
can be sent as a connected or unconnected message. CIP defines an Explicit
Messaging protocol that stafes the meaning of the message. This messaging
profocol is contained in the message data. Explicit Messages provide a one-time
transport of a data ifem. Explicit Messaging provide the means by which typical
request/response orienfed functions are performed (e.g. module configuration).
These messages are typically point-to-point.

Implicit
Messaging

Implicit Messages (also known as Class 1, or cyclic 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 transport
rate and the transport class. No messaging protocol is contained within the
message data as with Explicit Messaging. Implicit Messages can be point-to-
point or multicast and are used to transmit application-specific 1/0 data. This
term is used interchangeably with the term I/O Messaging.

I/0 Client

Function that uses the I/0 messaging services of another (I/O Server) device to
perform a fask. Initiates a request for an /0 message fo the server module. The
/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 to 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 fo 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 I/O connection or message.

302053351 04 1 11/2016

Unconnected
Messaging

Provides a means for a node to send message requests without establishing a
connection prior to 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 Connecfed Messaging.
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4.4.2.

4.4.3.

4.4.4.

4.5.

4.5.1.

Communications

The IND570 terminal utilizes component parts fo ensure complete compatibility with the EtherNet/IP
network. An IND570 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 4-1).

The wiring between the PLC and the IND570 EtherNet/IP connection uses EtherNet twisted pair
cable. The cable installation procedures and specification including distance and termination
requirements are the same as recommended by Allen-Bradley for the EtherNet/IP network.

The IND570 only uses Class 1 cyclic data for discrefe data and Class 3 explicit messages for
access to the IND570 Shared Data Variables. Explicit message blocks may be connected or
unconnected; the PLC programmer must make this choice.

IP Address

Each EtherNet/IP option represents one physical IP Address. This address is chosen by the system
designer, and then programmed into the IND570 terminal and PLC. The IND570 terminal’s address is
programmed at Communication > PLC Inferface > EtherNet/IP-Modbus TCP in the ferminal’s setup
menu. The IND570 IP Address entry must be unique for each IND570 ferminal, and must not conflict
with other devices on the network.

Supported Data Formats

The terminal’s EtherNet/IP interface provides discrete dafa transfer and Class 1 messaging. Data
transfer is accomplished via the PLC’s cyclic messaging. The EtherNet/IP inferface has its own logical
IP address fo send and receive information to and from the PLC continuously. The EtherNet/IP
interface uses discrete datfa for its communication with PLCs.

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

Appendix A and B provide detailed information on data formats.

Data Definition

Assembly Instances of Class 1 Cyclic Communications

Class 1 cyclic communications is used for transfer of Discrete Data between the PLC and the
IND570.

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 IND570 uses datfa only. Configuration data is not used or required. Within the PLC EtherNet/IP
Interface sefup set the Configuration Instance fo 1 and the dafa size to zero.
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4.5.2.

4.5.3.

4.5.4.
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The EDS file provided on the IND570 documentation CD has no Assembly Instance or data size
limitations. The IND570 programming controls the Assembly Instance and data size limitafions.

Discrete Data

Please refer fo Appendix C, Common Data Features for a description of discrefe dafa, and fo
Appendix A and Appendix B for a detailed description of the data available in each format, in order
to determine which is most suitable.

Byte Order

For a general account of byte ordering, please refer to Appendix C, Common Data Features.

Message Slots

There may be up fo 4 message slots for discrete data transfer, Class 1 messaging, in Integer,
Divisions and Floating Poinf Data Formafs. Each message slof represents the scale but may be
controlled by the PLC to present different data in each message slot. The number of Message Slots
is selected in the terminal’s sefup menu at Communication > PLC > Data Format (Figure 4-2).

The integer and division formats provide two 16-bit words of input and two 16-bit words of output
dafa per Slot. Each Message Slof’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 oufput
word bits O, bit 1 and bit 2. Table 4-2 and Table 4-3 provide input and oufput usage information.

Table 4-2: EtherNet/IP PLC Integer and Division Input Data and Data Usage

Input Data to PLC Output Data from PLC
;vﬁ"s': Description Input Size Output Size Description ;vﬁ"s':
0 Integer Value | o— | 2 Words 2 Words o— | Load Integer Value 0
1 Scale Status =3 (4 Bytes) (4 Bytes) =3 Command 1
2 Infeger Value | gev | 4 Words 4 \Words oo | Load Integer Value 2
3 Scale Status =3 (8 Bytes) (8 Bytes) =3 Command 3
4 Integer Value | oo | 6 Words 6 Words o | Load Integer Value 4
5 Scale Status =3 (12 Bytes) (12 Bytes) =3 Command 5
6 Integer Value =% | 8Words 8 Words o3 Load Integer Value 6
7 Scale Status | = @ | (16 Bytes) (16 Byles) | =& Command 7
1/0 Size Summary
Message Slot Words Bytes
Input Output Input Output
1 2 2 4 4
2 4 4 8 8
3 6 6 12 12
4 8 8 16 16
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The floating point format provides four 16-bit words of input dafa and three 16-bit words of output
data) per Message Slot. Table 4-3 provides defails.

Table 4-3: EtherNet/IP PLC Floating Point Input Words

Input Data to PLC Output Data from PLC
Word _ . . L Word
Offset Description Input Size Output Size Description Offset
0 (léommcnd Reserved 0
esponse -
S
1 4-Byte % 4 Words 4 Words 5 Command 1
Floating Point | & | (8 Byfes) (8 Bytes) »
2 Value g 2 | 4-Byfe Floating 2
3 Scale Status é Point Load Value 3
4 (léommcnd N Command 4
esponse N 5
5 4-Byt Z 8 Word 7 hords 8 5
-Byte ® ords (14 Bytes) g . i
Floating Point | & | (16 Byfes) g 4-Byte Floating
6 Value 8 = | Point Load Value 6
=
7 Scale Status P Command 7
5
8 Command 10 Words % . 8
Response © (20 Bytes) g | 4-Byte Floafing
S 3 Point Load Value
9 4-Byte % | 12 Words = 9
Floating Point | & | (24 Bytes)
10 Value 2 < Command 10
= 5
1 Scale Status 13 Words | g 1
(26 Bytes) 2 4-Byte Floating
12 Command £ | Point Load Value 12
Response l
o
13 4-Byte % | 16 Words
Floating Point | & | (32 Byfes)
14 Value 8
=
15 Scale Stafus
1/0 Size Summary
Words Bytes
Message Slot
Input Output Input Output
1 4 4 8 8
2 8 7 16 14
3 12 10 24 20
4 16 13 32 26
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4.5.5. Floating Point

For a general account of Floating Point operation, data format and compatibility, please refer to
Appendix B, Floating Point Format.

455.1. Data Integrity

The IND570 uses two data integrity bits to maintain dafa integrity when communicating with the
PLC. One bit is in the beginning word of the dafa; 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 slof 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, 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 Allen-Bradley PLC
generations.

4.6. Shared Data Mode

The Shared Data mode PLC communications is provided using CIP explicit (Class 3) messages.

The IND570 Shared Data Reference manual lists the Shared Data Variables available fo EtherNet/IP.
This document also includes the hex Class Code, Instance and Attribute for the shared data. The
PLC must use Get Attribute Single (service code e) to read a Shared Datfa Variable and Set Attribute
Single (service code 10) to write a Shared Data Variable.

The IND570 Shared Data Reference is available on the ferminal’s documentation CD.

4.7. Controlling Discrete 1/0 Using a PLC Interface

Please refer fo Appendix C, Common Data Features.
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4.8.

Software Setup

When the IND570 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
4-2 shows the EtherNet/IP setup block.

ffffffff | EtherNet/IP-Modbus TCP |
,,,,, [ MACAddress |
[ DHCPClient |
] IP Address |
|
|

,,,,,, | Subnef Mask
| Gateway Address

,,,,,,,, { Data Format \
777777777 | Operating Mode

,,,,,,,, | Byte Order
| Message Slots

|
] Format |
|
|

Figure 4-2: EtherNet/IP Setup Block

4.8.1. EtherNet/IP and Data Format Setup Blocks

4.8.1.1. EtherNet/IP Setup
The EtherNet/IP setup block af Communication > PLC Interface > EtherNel/IP is where the IP
Address, Subnet Mask and Gateway Address of the EtherNet/IP inferface are specified. If DHCP is
selected, the IND570 will carry out a power cycle and will automatically populate the IP Address,
Subnet Mask and Gateway Address fields with information received from the network’s DHCP router.
The MAC address is displayed, but cannot be modified.

4.8.1.2, Data Format Setup
In Setup, navigate fo Communication > PLC Interface > Data Format. The following fields are
available for EtherNet/IP.

48.1.2.1. Operating Mode
Operating Mode may be selected from a drop-down list. Choices are:

Compatibility Mode [default], IND560 Emulation
Depending on the Byte Order selection (refer to section 3.8.9.6.3, Byte Order, below), Compatibility
Mode will provide the same discrete mode byte order arrangements as the METTLER TOLEDO
IND131/331 and IND780 ferminals. If IND560 Emulation is selected, the fransmitted bytes in
discrete mode will match the existing IND560 byfe order defermined by the Byfe Order selection.
Byte order arrangement in the IND560 terminals does not match that of IND131/331 and IND780.
METTLER TOLEDO IND570 PLC Interface Manual 30205335104 1 11/2016
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IND560 Emulation mode should be chosen only when replacing an IND560 and the programming
within the PLC will not be modified.

Format

Select the Format: Integer (default), Divisions or Floating Point. Changing the Format will delete any
existing Message Slots.

E Note: METTLER TOLEDO recommends using Floating Point format whenever possible since this
is the data format mainfained within the terminal. Use of Integer / Division mode requires that
the internal dafa be converfed from Floating Point, which can give small errors during
conversion.

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

Message Slofs
Select 1, 2, 3 or 4 slots.

Troubleshooting

E Note: Some PLCs, such as Micrologix and SLC PLCs cannot exchange cyclic (class 1)
messages. If these PLCs are used, they must use Explicit (class 3) Messaging to communicate
with the IND570.

If the IND570 does not communicate with PLC, do the following:

o Confirm that the IND570 can respond to a Ping on the Network. If it doesnt, then check the
wiring and network connecfions.

o Use the Status LED’s (described below) to diagnose and correct specific Network error
conditions such as IP address conflicts.

e Confirm that the IND570 settings for datfa type, 1/0 size and IP address assignment matfch
those in the PLC, and that each IND570 has a unique IP address.

o Use the provided Add On Profile (AOP) when possible to simplify the setup in the PLC.

e Check the Electronic Keying in the Add On Profile (AOP) fo confirm that the firmware revision
specified matches the firmware of the Ethernet/IP module installed in the IND570. Change the
firmware version specified in the AOP if necessary, or change the Electronic Keying designation
from "Exact Match" fo "Compatible Module" or "Disable Keying".

e Confirm that the PLC's Ethernet/IP module firmware is up fo date: the IND570's module
contains the latest profocol updates, which means that it may not connect to PLCs using older
firmware.

o Ifthe PLC interface PCB was changed from another type, like DeviceNet or ControlNet, a master
reset of the IND570 should be performed. Contact Metter Toledo service for assistance.

e Contact METTLER TOLEDO service for replacement of the EtherNet/IP inferface.

METTLER TOLEDO IND570 PLC Interface Manual 4-9



4.9.1. Status LEDs

The EtherNet/ IP interface card has four status LEDs indicators to indicate communication and fault
status of the card. Figure 4-3 indicates the location and functions of these LEDs. Table 4-4 explains
the meaning of the indicators.

Link Activity

. Module Status
ERRRRRRRY

V1 2345678

< "
''''''

Network Stafus
Activity

Figure 4-3: EtherNet/IP Status Indicator LEDs

Table 4-4: EtherNet/ IP LEDs Status Indications

LED State
Network Status

1 2 3 4
Connected Solid Green Solid Green Solid Green Blinking Green
Disconnected Cable at PLC Solid Green Flashing Green Flashing Red Blinking Green
Disconnected Cable at Terminal Off Flashing Green Flashing Red or OFF Off
PLC in Program Mode Solid Green Flashing Green Solid Green Blinking Green
Terminal in Setup Mode Solid Green Solid Green Solid Green Blinking Green

4.10. Programming Examples

The following Figures show sample screen images of ladder logic programming examples for
RSLogix 5000 software (version 20).

E Note: The Utilities folder of the IND570 documentation CD contains complete versions of the
examples. These screen images are provided for illustrative purposes only.

The Ethernet/IP module for the IND570 is capable of communicating at either 10 or 100 Mbps. It
communicates using Full Duplex mode, and is compatible with the Auto Negotiate sefting used by
many PLC’s and Ethernet Switches.

The sample program includes the following example Module definitions for 1T and 4 message slof
Terminals using the Integer (or Division) and Floating Point format.

For convenience, the sample modules shown below can be copied into your own program, which
will in turn copy their associated descriptors. The 4 Message Slot versions of each module can then
be reduced to other message slot sizes so thatf the programming software will maintain the
descriptors for the updated modules.
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4.10.1. Communication Module Profiles
TController Organizer < ux]|

[:l Controller General_INDS70_EthernetlP_Sample
[:I Tasks
[:l Motion Groups
21 Add-On Instructions
. [ Data Types
3 Trends
=55 10 Configuration
=3 1756 Backplane, 1756-A4
Eﬂ [011756-L71 General_IND570_EthernetlP_Sarnple
o 8§ [211756-ENBT/A Ethernet_IP_Bridge
E-2 Ethernet
- B 1756-ENET/A Ethernet IP_Bridge
W, B 11D570 Ethernet/IP/A IND570_INTDIV_AQP
-l IND570 Ethernet/IP/A INDST0Enet_INTDIV_2Slots AQP
-l TNDST0 Ethernet/TP/A INDSTOEnet_INTDIV_45lots_ACP
- [l IND570 Ethernet/IP/A INDSTOEnet_FLOAT_AQP
B INDST0 Ethernet/IP/A INDSTOEnet_FLOAT_3Slot_AOP
- ] IND570 Ethernet/IP/A INDSTOEnet_FLOAT_4Slots AOP

Figure 4-4: Integer Mode Sample Communication Module

In Figure 4-4, the sample Integer Mode modules are circled. Note that all of them are using the
IND570 AOP, where the second two are for 2 and 4 slof IND570 configurations.

~

=l| 1 Module Properties: Ethernet_IP_Bridge (INDS70 Ethernet/IP 2.018) [ =] =]

General | Caonnection | Module Infa | Vendar‘

Type: IND570 Ethernet/IP Scale Terminal

Vendor: Mettler-Toledo Inc,

Parent: Ethernet_IP_Bridge Ethernet Address

Name: IND570_INTDIV_AOP (® Private Network: 182, 168.1. \:l
Description: P @ IP Address: 192 . 168 . 0 . 57

Module Definition

Revision: 2.018

Electronic Keying: Eathach Module Definition

Connection: DATA

Data Format: IntegerDivisions Series:
Mumber of Slots: 1

Revision: 018 EI

Electronic Keying: [Exact Match -
Ci i [DATA I«
Data Format:

Float |

Status: Offline

Figure 4-5: Integer Mode Communication Module Configurations
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4.10.2.

' Controller Organizer -1

@[3 Controller General_IND570_EthernetlP_Sample
- Tasks
-3 Motion Groups
[ Add-On Instructions
(23 Data Types
(3 Trends
=+-£3 /O Configuration
(=4 1756 Backplane, 1756-A4
ﬁl [0]1758-L71 General_IND570_EthernetlP_Sample
- 8 [211756-ENBT/A Ethernet_IP_Bridge
9% Ethernet
fl 1756-ENBT/A Ethernet_IP_Bridge
f] IND570 Ethemnet/IP/A INDST0_INTDIV_ACP
fl D570 Ethernet/IP/A INDS70Enet INTDIV_25lots AQP

[ MD570 Ethemet/1P/A INDST0Enet_FLOAT_ACP

. ) IND570 Ethernet/IP/A INDS70Enet_FLOAT_3Slot_AOP
. IND570 Ethernet/IP/A IND570Enet_FLOAT 4Slots_AOP

Figure 4-6: Floating Point Mode Sample Communication Module

In Figure 4-6, the sample Floating Point Mode modules are circled. Nofe that the first one uses
1 message slot, second is 3 message slots, and the last one is for 4 message slots.

5] Module Properties: Ethernet IP_Bridge (IND570 Ethemnet/IP 2.018)

(= [=E=]

General |Connection Module Infa |\/endar|

Module Definition
Series:

Revisian:
Electronic Keying:
‘Connection
Data Format:
Number of Slots:

Type: IND570 Ethernet/IP Scale Terminal

Vendor: Mettler-Toledo Inc.

Parent: Ethernet_IP_Bridge Ethernet Address

Name: IND570Enet_FLOAT_ACP () Private Network: 192,168, 1.
Description: = @ [P Address: 192 . 168 . 0 . 157

.
2018
Exact Match Module Definition
DATA
Float Series:
{ Revision: 018 E‘
Electronic Keying: [Exact Match -]
Connection: [DaTA I

Status: Offline

Data Format:
Number of Slots:

Float

Figure 4-7: Floating Point Mode Communication Module Configuration

General Programming Notes

The following principles should always be applied fo guarantee the validity of the dafa before using
it in a process. Note that there are different principles for the differenf modes (Floating Point versus

Integer or Divisions).

For Floating Point Mode, datfa being read from the Terminal should be filtered with the Data_OK bit

and the two Data Integrity bits as shown in Figure 4-8.

METTLER TOLEDO IND570 PLC Interface Manual
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Read the ncoming data

The requested data (usualy the weight) is returned in the Input Words 1 and 2. For the data to be vald, the Data OK status bit must be ON, and the two Data Integrity bits must match polarity. Any time the Integrity bits do NOT
match, the data SHOULD BE DISCARDED!

Ifthe Data OK bitis off, then a major error has been recorded atthe scale. Flag the ermor by forcing 2 -999.0 into the retumned weight valus.
Fioating Point Data

(usually Weight)

returned from the

INDS70
INDS70Enst_FLOAT_AOP:| Slot! DataOk INDS70Enet FLOAT_AOPISIot Datalntegrity!  INDST0Enet_FLOAT_AOP:LSiat1 P
2 JF JF JF Synchroneus Copy Fil
Source INDSTOEnst_FLOAT_AOPILSIot! FRdatal
INDS70Enet_FLOAT_AOPSiott Datalntegrity!  INDS70Enet_FLOAT_AGP:L Siot1 Datalntsgrity2 Dest FloatingPoint_Data
=/ E =i Length 1

Floating Point Data
(usually Weight)

INDST0Enet_FLOAT_AOP:..Slot! DataOk
Eps
JE

Source -8999.0

Dest FloatingPoint_Data
-9999.0 ¢

Figure 4-8: Floating Point Mode Cyclic Data Read

Filtering the data in this way makes sure that the Terminal is in a valid operational state (Data_OK
= 1) and that the Analog Update from the Load Cell has properly complefed before the data was
read (Integrity 1 = Integrity 2). Failing to perform these checks can result in invalid data being used
by the PLC program.

For Integer or Division Mode, a similar filter should be applied as shown in Figure 4-9.

Ifthe Data OK flag is on, and there is noAto D Update in progress, get the Weight Data and muliply i by the Increment to generate the Cyclic Weight
Note that the Corret Increment value must be plugged in by the PLC programmer since it is not read from the IND Terminal
Ifthe Data_OI bit goes off, write 2 -8999.0 to the Cycic_Weight as a flag that there is an error on the load cell
Integer Data from
INDST0
INDS70_INTDIV_ACP:1Slot DataOk  INDS70_INTDIV_AOP:LSlot1 UpdatelnProgress
T1E Eys

2 JE IE Nuttiply
Source A INDS70_INTDIV_AOPI.Siot1 Weight
0

Source B Increment
0014

Dest Integer_Data
1501.0 ¢

Integer Cata from
INDS70
HOV-

INDS70_INTDIV_AQF:L5lot1.DataOk  INDSTO_INTDIV_AOP:LSlot1.UpdateinProgress
JE IE Move
Source -9999.0

Dest Integer_Data
1501.0 ¢

Figure 4-9: Integer Mode Cyclic Data Read

In this case, the data is filtered with the Data_OK bit and the Update_In_Progress bit fo make sure
that the data coming back from the terminal is valid. From there, it is converfed into a Floating Point
value by multiplying it by the hard-coded Increment size for the terminal to properly place the
decimal point.

4.10.3. Shared Data Access Overview

Shared Datfa is a memory area in the terminal that contains many different kinds of information
ranging from standard weight dafa to system variables and Task Expert application dafa. Providing
access to this information to the PLC can be an immense help when coordinating the process with
functions occurring in the Terminal.

For Ethernet/IP, access to Shared Data is accomplished using discrete messages (otherwise known
as explicit, asynchronous, or Class 3 messages).

In order to access Shared Data, a program must provide the following information to the Read and
Write message instructions:
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e C(lass Code

e [nstance Number

e  Atfribute Number

e Length

This information can be found in the IND570 Shared Data Reference (part number 30205337) for
each Shared Data variable. The example in Figure 4-10 shows how fo find this information for a
‘WT’ type Shared Data variable.

Class

Attribute

Scale Functionality
Dynamic Scale Weight (WT)

Instance

Class Code: wt

Access:  “Read Only.” Access level is not customizable.
Data Type: D

*| ConfrolNet Class Code: 68 hex

Instances: 5

Instance 5 = Sum scale.

[Instclnoe 1- 4 = Scale plafforms 1 -4 }

Affributes:

Nofe: The last two digits of each shared dafa variable is ifs affribute.

wi—00  Composite wi block Simct
wt{01 ) Displayed Gross Weight
v

wi-02

wi--03

wi-04
wi-05

wi-06

wi-—-07
wi-—-08

Displayed Net Weight 513
Weight Uniis 54
Displayed Aux Gross Weight 513
Displayed Aux Net Weight 513
Aux Weight Units s7
Rate Period 52
Displayed Rafe 813

na
)

Lij

lif

it
it

Lij

rt
it

Length

Composite of entire block

‘When user hos enabled MinWeigh, the first character contains an “**

when the MinWeigh condifions are not met.
Ib pounds, kg kilograms, grams, oz ounces, oziroy, dwt
pennyweights, mefric tons, fon, or custom units name

Ib pounds, kg kilograms, grams, oz ounces, Ib-0z pounds &
ounces, ozfroy, ounces, dwt pennywsights, mefric fons, fon, or
cusfom units name

Mo, Sec, Min, Hour

Figure 4-10: Shared Data Class, Instance, Attribute and Length

WTO]O]

Shared Data
Variable Type

)
Aﬂrl bute

Instance

Figure 4-11: Construction of a Shared Data Variable Name

This information can help you in setting up your program to read or write the Shared Data variables
that you need to access.

4.10.3.1. Shared Data Variable Name Instance Number

The ‘Instance” is used in other METTLER TOLEDO tferminals to refer to multiple instruments (scales
or flowmeters) that may be serviced by the terminal. In the case of the IND570, there will only be
one instrument (one scale), so most of the time the Instance number will be “01” when used in the
Shared Data Variable name. There are exceptions to this rule, so atfention must be paid to the
details of the variable spelled out in the Shared Data Reference.

METTLER TOLEDO IND570 PLC Interface Manual
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Shared Data Access Program Details

Since the type of dafa sent fo, and read back from the IND570 is not defined by the
communications mode selected (Integer, Divisions, or Floating Poinf), the method fo access Shared
Data in the IND570 Terminal is identical for both the Floating Point and Infeger Modes using
ControlNet.

Figure 4-12 shows a rung of logic that sends a frigger to the IND570 to fare the scale. The
configuration of the message instruction is shown below the rung.

Send & Tare Command for Scale 1 on the Floating Point Terminal

Message Configuration - MSG_ER ﬁ n ﬁ
ah | 0 I Erowse, l
| Message Path Bhwger
- fros, -
Path:  IND570Enet_FLOAR
EEWESJ
Comemurt IND570Enet_FLOAT
P =-E31/0 Configuration
B9 1756 Backplane, 1756-A4
89 [001756-L71 General_INDS70_Etheme:
7] Cond 8 [2)1756-ENBT/A Ethemet_P_Bridg
=5 Ethemet
8 1756-ENBT/A Ethemer_IP_gidge
9 INDE?0 Ethemey/IP/A INDJFO_INTDN_ACP

O Enable 8 INDS70 EthemeyIP/4 INGE70Enat_INTDIV_2Slots_AOP|
O Enable O Enable Waitng O Stant S Done Done Length: 0 j WL o, 20, - 0P|

O Emer
O Enor Code: Extended Error Code: Timed Out ¢ P l P

ath: - S
Exor Path A IND570 EthemeyIP/A INDS?0Enet_FLOAT_4Slots_AOP ~|
EnctText Error Text: |* m v
ok ][ conce - [ teo ] Concel| [

Figure 4-12: Shared Data Write to wc0101

Nofe that the message type is a CIP Generic, with a Service Type “Sef Atfribute Single” (service code
10).

Key fo Figure 4-12
1. Class Code in Hexadecimal for the Shared Data Variable WCO101, found in the Shared Data
Reference Manual.

2. Instance number for Shared Data Variable WCO101, found in the Shared Data Reference
Manual.

3. Afiribufe in Hexadecimal for the Shared Data Variable WCO101, found in the Shared Data
Reference Manual.

4. The Path fo the ControlNet Node that the message will be sent. The path can be selected by
clicking the Browse button and selecting if from the list.

Other commands such as Clear, Zero, and Print would be sent in an idenfical way, changing the
affribute fo match the desired command.
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Figure 4-13 shows a rung of logic that triggers a read of the rounded gross weight on the terminal,
which maps to Shared Data Variable WTO101. The configuration of the message instruction, along
with the data area where the response will be stored, is shown below the rung.

Fad Durall |
. P
-
- - "
Message Conflguration - MG ER-AreT Wesg B | Merrage Configunsion - Wi FP Tare ot
Conbguration]| Commurscation | |
|
P JHOE Orat FLOWAT ADP] Ergw
1 Ly ——
Sar = =
Tye P PIOSTIERE_FLD [
Serdca e [[ctes B Had 4 il INOSErat_FLOAT

1 11D Covbiiratesn

i | 756 Bachplane, |

fi Ertissmati_F°_Birch

TSR

F Enalbre 4 Enablo ' ailng & St o Doma DoneLengic 4

A i 4
B (0] 175571 Gesaral_INDET)_Edamagl_Samgls
Cond 9 [E7sEnET) E
¥ Ehemai
: k A 1PESENET A Ehemat_E jiidge L
2 [ 1 Etasemat /3P i, INCY PO _&OF
F Erabds I T Eshvisemar WP, IS YO ol IO _2 Sl _ADF

1
L]
-
!.
]

b B G
(3 Enpw Cosda Esiended Emor Code Timed Oul * B Patis
Emar Put
Erer Tt
Emar Taos
i L ] Cancal Halp

POAT) Evhasnat /i 14, r.[.':..'l,;in:{:r'LL"-'-.'._-I'_-!;r-,_.:.'_.b - H
= ,

T A

o |[  cencel Halp

— — ]

Figure 4-13: Shared Data Read from wt0101

The message type is a CIP Generic, with a Service Type “Get Aftribute Single” (service code e).

Key fo Figure 4-13

1. Class Code in Hexadecimal for the Shared Data Variable WTO101, found in the Shared Data

Reference Manual.

2. Instance number for Shared Data Variable WTO101, found in the Shared Data Reference

Manual.

3. Aftribute in Hexadecimal for the Shared Data Variable WTO101, found i
Reference Manual.

n the Shared Data

4. The Variable Tag to be used to store the dafa refurned from the IND570. Nofe that the

destination element must reference the array index [O] in order to corre
destination.

ctly place the data in its

5. The Message Path is then needed to connect the MSG instruction to the proper device.

The IND570 returns 4 bytes of data into the Read_Data array, which represents an IEEE 754 type
Single Floating Point number. The program then converts those 4 bytes into a ‘REAL’ type number

by copying them into the fag FP_Discrete_Read_Weight. Note that the MOV

instruction immediately

affer the copy is for convenience only so that the programmer can easily see the value that was
returned. Note that the message instruction could have easily returned the value directly info the
REAL typed variable instead of the Byte Array. Refurning the data info the Byte Array gives the
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programmer some flexibility for swapping bytes and words around as needed, and also provides
some useful froubleshooting information should the process fail for some reason.
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This chapter covers

e Modbus TCP Interface

e Qverview

e Modbus TCP Characteristics

Data Definition

PLC Inferface
Software Sefup
o Troubleshooting

e Configuration Example

9.2.

9.3.

5.3.1.
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Controlling Discrete I/0 Using a

Modbus TCP

Modbus TCP Interface

Figure 5-1shows the EtherNet/IP — Modbus TCP Option board, with its port, DIP
switches and status lights indicafed. Nofe that the module’s address is set in
software, and the DIP switches must all be sef to OFF.

EtherNet
(RJ45) port

Figure 5-1: EtherNet/IP - Modbus TCP Option Board Components

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 communicatfe 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 profocol takes the Modbus instruction set and wraps TCP/IP
around it.

Modbus TCP Characteristics

o User-programmable IP addressing

o Capability for bi-directional discrefe mode communications (Cyclic Messaging) of weight or
display increments, status, and control data between the PLC and the IND570.

Specifications

Network Type Ethernet-TCP/IP based simple Client/Server network.
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Star, free or line structures; all topologies that can be implemented with standard

Topology Ethernet fechnology, including switched networks, are applicable.
Standard 10, 100 Mbit/s Ethernet technology based on copper cables, fiber optic or
Installation wireless standards can be used. The IND570 Modbus TCP opfion provides an RJ-45
Ethernet port connection.
Speed 10, 100 Mbit/s.
Max. stations Nearly unlimited.

Network features Client/Server network based on standard Ethernet technology and TCP/UDP/IP
profocols in Layer 3-4.

User Organization Modbus-IDA user Group.

5.3.2. Communications

The IND570 ferminal uses component parts to ensure complete compatibility with the Modbus TCP
network. The PLC recognizes the IND570 terminal as a generic Modbus TCP device.

Each Modbus TCP option connected to the network represents a physical IP Address. The
connection is made via the board’s RJ-45 connector — see Figure 5-1.

The wiring between the PLC and the IND570 Modbus TCP connection uses Ethernet twisted pair
cable. The cable installation procedures and specification, including distance and fermination
requirements, are the same as recommended by Schneider Electric (Modicon) for the Modbus TCP
network.

5.3.3. 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 IND570 terminal and PLC. The IND570 ferminal’s
address is programmed at Communication > PLC Interface > EtherNet/IP-Modbus TCP. The IND570
IP Address entry must be unique for each IND570.

5.3.4. Supported Data Formats

For a general account of Data Format types, please refer to Appendix C, Common Datfa Features.

5.4. Data Definition

5.4.1. Data Integrity

The IND570 has specific bifs fo allow the PLC to confirm that dafa was received without inferruption
and that the IND570 is not in an error condition. It is important to monitor these bits. Any PLC code
should use them to confirm the integrity of the data received by the IND570. Refer fo 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.
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Read the incoming data

The requested data (usually the weight) is returned in the Input Words 1 and 2 (FPdata1 and FPdata2). For the data to be valid, the Data OK status bit must be ON, and the two Data Integrity bits must match polarity. Any time the Integrity bits do NOT match, the
data SHOULD BE DISCARDED!

If the Data OK bit is off, then a major error has been recorded at the scale. Flag the error by forcing a -8999.0 into the returned weight vaiue.
Floating Point Data

Floating Point (usualy Weight)
Communication Link returned from the
failed Data OK Data Integrity 1 Data Integrity 2 INDST0
FP_Comms_Failed || INDSTO_Controliet_Float1Data[S].15 INDST0_ControlNet_Float:Data21 13 INDST0_ControlNet_Float:L Data[S]. 14
¥ L JE JE e IND Ft;cnnvﬂ(\ew”‘ t:.Data[3]
. . ource INDS70_ControlNet_Fioat!Datal
Data Integrity 1 Data Integrity 2 Dest FlostingFoint_Dats
INDS70_ControlNet_Float:.Datal2]. 13 INDS70_ControiNet_Float:L Data[S].14 Length 1
JE JE
Floating Foint Data
(usually Weight}
returned from the
Data 0K INDS70
INDST0_Controlet_Float| Data[S].15 "
JE Wove
Source -9989.0

Dest FloatingPoint_Data
-9999.0 ¢

FP_Comms_Failed

Figure 5-2: Correct Filter Ladder Logic for Floating Point Data

Discrete Data

Please refer fo Appendix C, Common Data Features for a description of discrefe dafa, and fo
Appendix A and Appendix B for a detailed description of the data available in each format, in order
to determine which is most suitable.

Byte Order
For a general account of byte ordering, please refer to Appendix C, Common Data Features.
Register Mapping

The memory of the Modbus TCP Kit opfion board is mapped as shown in Table 5-1. The read and
write areas of memory are offsef by 1024. In a Quantum PLC, the PLC would read data from the
IND570 starting at 400001 and would write data to the IND570 starting at register 401025.

Table 5-1: Modbus TCP-IP PLC Input and Output data map

Register # Area Offset In Area
1 Read Data (from IND570) 0000h...0001h

2 0002h....0003h

3 0004h...0005h

4 0006h...0007h
1024 Write Data (To IND570) 0000h...0001h
1025 0002h....0003h
1026 0004h...0005h
1027 0006h...0007h

Message Slots

The IND570 can be configured for up fo 4 message slots for discrete data transfer, in Integer,
Divisions and Floating Point Data Formats. Each message slof is assigned to an internal local or
remote scale.

METTLER TOLEDO IND570 PLC Interface Manual 5-3



The number of Message Slofs is sef up in Communication > PLC > Data Format setup menu.

The infeger and division formafs provide (two 16-bit words of input and two 16-bit words of oufput
data) per Message Slot. Each Message Slot’s first input word provides scale weight data and the
input weight dafa may be selected by the PLC using the Message Slot’s second output word bit O,
bit 1 and bit 2. Table 5-2 and Table 5-3 provide input and output usage information.

Table 5-2: Modbus TCP PLC 1/0 Data and Data Usage (Integer and Division)

Input Data to PLC Output Data from PLC

RA:glrse':sr Description Input Size Output Size Description (\;\Iﬁosr:'

400001* | Integer Value == | 2 Words 2 Words . Load Infeger Value | 401025
400002 | Scale Status | =@ | (4 Bytes) (4Byles) |=|  command | 401026
400003 | Integer Value | oo | 4 Words 4 \Words oo | Load Infeger Value | 401027
400004 | Scale Status =3 (8 Bytes) (8 Bytes) =3 Command 401028
400005 | Infeger Value | o | 6 Words 6 Words o | Load Integer Value | 401029
400006 | Soale Status | =@ | (12 Byies) (12Byies) | =3 Command 401030
400007 | Integer Value | o= | 8 Words 8 Words o< | Load Infeger Value | 401031
400008 | Soale Status | =@ | (16 Byies) (16 Byies) | =3 Command 401032

* 4000, 40001 and 400001 are PLC processor memory-dependent. Refer to the PLC documentation for
I/0 mapping.

The floating point format provides four 16-bit words of input data and three 16-bit words of output
dafa per Message Slof. Table 5-3 provides detfails.
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Table 5-3: Modbus TCP PLC Floating Point I/0 Words

Integer and Division

Input Data to PLC Output Data from PLC
Register - . . - Register
Address Description Input Size Output Size Description Address
400001 %%?prgﬁgg _ Reserved 401025
5
400002 4-Byte % 4 Words 4 \Words = Command 401026
Floating S | (8Bytes) (8 Bytes) »
400003 | point Value | & & | 4-ByleFloating | 401027
400004 | Scale Status £ | Pointload Value 008
400005 %‘g‘p@ﬁ;‘g N o Command 401029
400006 4-Byt % 8 Word 7 ords F 401030
-Byte ords = .
Floot»ilng S | (16 Bytes) (14Byles) | g | 4-Byte Floating
400007 Point Value 8 = Point Load Value | 401031
=
400008 | Scale Status P Command 401032
5
Command 10 Words @ .
400009 Response | (20 Bytes) g | 4-Byfe Floating 401033
S @ | Point Load Value
400010 4-Byte % | 12 Words = 401034
Floating S | (24 Bytes)
400011 Point Value é <« Command 401035
5
400012 | Scale Status 13 Words | g 401036
(26 Bytes) @ | 4-ByteFloafing
400013 Command £ | Point Load Value | 401037
Response l
o
400014 4-Byte % | 16 Words
Floating 8 | (32 Bytes)
400015 | point Value é
400016 | Scale Status

\When one of these formats is selected, the IND570 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 IND570 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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5.4.7. Floating Point

For a general account of Floating Point operation, data format and compatibility, please refer fo
Appendix B, Floating Point Format.

5.5. Controlling Discrete 1/0 Using a PLC Interface

Please refer fo Appendix C, Common Data Features.

5.6. Software Setup

The IND570 ferminal automatically detects the presence of a Modbus TCP Kit opfion board if one is
installed. When the option is detected, the IND570 terminal enables the Modbus TCP parameters in
a program block under Communications > PLC Interface > Ethernel/IP. Figure 5-3 shows the
Modbus TCP setup block.

\ PLC \
e { EtherNet/IP-Modbus TCP \
[ WACAddress |
[ DHCP Client |
,,,,,, | IPAddress |
|
|

[ Subnet Mask
L Gateway Address

,,,,,,,, 1 Data Format \
| Operating Mode

,,,,,,,, { Byte Order
[ Message Slofs

|
] \ Format \
|
|

Figure 5-3: The Modbus TCP Setup Block
5.6.1. Modbus TCP and Data Format Setup Blocks
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-Modbus TCP, allows the Modbus TCP inferface’s IP
address, subnet mask and gateway address to be specified. If DHCP is selected, the IND570 will
carry out a power cycle and will automatically populate the IP Address, Subnet Mask and Gafeway
Address fields with information received from the network.

The MAC address is displayed, but cannot be modified.
5.6.1.2. Data Format Setup

In Setup, navigate fo Communication > PLC Interface > Data Format. The following fields are
available for Modbus TCP.
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Operating Mode
Operating Mode may be selected from a drop-down list. Choices are:

Compatibility Mode [default], IND560 Emulation

Depending on the Byte Order selection (refer to section 3.8.9.6.3, Byte Order, below), Compatibility
Mode will provide the same discrete mode bytfe order arrangements as the METTLER TOLEDO
IND131/331 and IND780 ferminals. If IND560 Emulation is selected, the fransmitted bytes in
discrete mode will match the existing IND560 byte order defermined by the Byfe Order selection.
Byte order arrangement in the IND560 terminals does not match that of IND131/331 and IND780.
IND560 Emulation mode should be chosen only when replacing an IND560 and the programming
within the PLC will not be modified.

Format

Select the Format (Integer [the default], 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 Slofs
Select 1, 2, 3 or 4 slofs.

Troubleshooting

If the IND570 does not communicate with PLC, do the following:

e Check wiring and network termination (see LED Indicatfions below for Network and Modbus TCP
Module stfatus).

o Confirm that the IND570 seftings for data type and IP Address assignment match those in the
PLC and that each IND570 has a unique IP address.

o Confirm that the proper PLC address offsets are being used for reads and writes.

o [fthe PLC inferface PCB was changed from another type, like ControlNet or DeviceNet, a master
reset of the IND570 should be performed. Confact METTER TOLEDO service for assistance.

e Confact METTLER TOLEDO service for replacement of the ControlNet inferface.

METTLER TOLEDO IND570 PLC Interface Manual b-7
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5.7.1. Status LEDs

The EtherNet/IP — Modbus TCP interface card has four status LEDs indicators to indicate
communication and faulf status of the card. Figure 5-1 indicates the locatfion of these LEDs, and

Figure 5-4 shows the array of the LEDs on the card. Table 5-4 explains the meaning

Link Activity o e Module Status
Activity o e Network Status

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

Table 5-4: EtherNet/IP-Modbus TCP LEDs Status Indications

LED State
Network Status

1 2 3 4
Connected Solid Green Solid Green Solid Green Blinking Green
Disconnected Cable at PLC Solid Green Flashing Green Flashing Red Blinking Green
Disconnected Cable at Terminal Off Flashing Green Flashing Red Off
PLC in Program Mode Solid Green Flashing Green Solid Green Blinking Green
Terminal in Setup Mode Solid Green Solid Green Solid Green Blinking Green

9.8.

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

Wersion 26#L SR1.b
Copyright 2 1995-2003 Schneider Electric GmbH.

sy IModicon . Com

Current user:
Aooess level Supervizor
Connection; none
Licenzed to;
) Ok
Sernal:
Figure 5-5: Concept Programming Unit Welcome Screen
METTLER TOLEDO IND570 PLC Interface Manual 30205335
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1. 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 ?x
File name: Folders: “
|MT_|NT_PHJ chconcepthtestpriymt. bak _

Canicel
:I = ot -
(== CONCERT Metwark...
[= TESTPRJ
= MT.BAK
C3 DFE
< (£ DFE.GLE |
Lizt files of type: Drrives:
Concept Projects [*.pr) j | = e j

Figure 5-6: Project Selection Dialog

2. Once the project is open, the project browser should appear; if it does not appear, click on El
to display it.

3. Next the Network card must be configured. Double click on your project in the project browser.
In this example, click on the blue highlighted (Figure 5-7) item to open the PLC Configuration

window.
] Project Browser !EH

Project : MT_INT
B2, MT_Scale
EHE, INTEGER
Scale_1
Scale_2
Scale_3
LB Scale_d

Figure 5-7: Project Viewed in Project Browser

4. The PLC Configuration window (Figure 5-8) will open.
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B2 Concept [C:\CONCEPTATESTPRJYMT.BAK\MT_INT]

File Configure Project ©Onpline  Options  Window Help

0| Ee| e n] ]2 =8 0] B o] 8| 3|60 0 | TBS00] 2B C

Ed Project -3 ﬂ [if] PLC Configuration !Eu
Project : MT_INT PLC
o e Bt prmelre
C ) FLC kdemory Partition nabie P
zca:e_; Load_ables PLC Memary Partition Loadables
cale Specials Cails 000001 009952 Mumber installed: 2
Scals_3 [ Canfig Extensians Discrete Inputs: 100001 100512 @is7 1%
~(IB) Scale 4 t Select Extensions Input Flegisters: 300001 300060 @27 196
Ethemet/ /O Scanner ||| Halding Registers: 400001 408000

140 ap

Sagment Schedular

todbus Part Settings Specialz Segment Scheduler

2 ASCI Eattery Coil - Segments: 4
Timer Register: -
Time of Day: - 400007
Config Extensions ASCI
[rata Protection: Dizabled Mumber of Messages: 1]
EEEISEUD‘;Ib g!sag:ej Message Area Size: 1]

ot Standby: 1zable )
Ethernet: 1 Mumber of Ports: 1]
Prafibus DP: 0
J Open Dialog Help

Figure 5-8: PLC Configuration Window

5. Click on the Config Extensions Folder in the cenfer pane, above. The branch will expand to
show Ethernet / I/0 Scanner. Double click on the Ethernet / /0 Scanner to bring up the details of
the Ethernet card (Figure 5-9).

6. Here, the IP addresses must be configured — the PLC’s, that of the IND570 with which it
communicates. The data communicated to and from the IND570 is also configured in this

window.
I Ethernet / I/O Scanner .EH
Ethernet Configuration:
v 5 g Intemet &ddress: |192.168.1.37 Go Subret Mask;: | 255,255, 255.0

o
. Usze Bootp Server Gateway: [192.168.1.1 Frame Type: |ETHERMET Il <

140 Scanner Configuration:
Master Module [Slat): | Slot 3 140N0E-771-00 ~ | | | | et |

Health Block [1:/2]: [100001 -100128 | | |
[ Diagnostic: Block [3x/4<]:

Slave P address | Unit 0 1 JE81E | PR iote | Msdiost | Rete | Coat | et | e | o | Longin |
1 [1921681.36 | = 0 300 100 400001 400001 B HoldLast | = 401025 401025 ]
z = | = |
B I~ | I~ |
4 = | = |
5 = | = |
B I~ | I~ |
7 = | = |
3 I~ | I~ |
3 = | = |
10 I~ | I~ |
11 B3 B3 >
4 - - v
QK | Cancel | Help |

Figure 5-9: Ethernet / I/0 Scanner Window
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For a more detailed description of each column in the configuration window, click on the Help
button (at lower right in Figure 5-9). The following elements must be configured:

Slave IP Address: IP Address of the IND570 ferminal’s Modbus TCP inferface. This value is configured
in the IND570 Setup free at Communication > PLC Interface > EtherNet/IP.
Unit ID:  This value is typically O
Health Timeout:
Rep Rate:

Read Ref Master:  The start of PLC registers to which the IND570’s information is written. This address
ALWAYS is 400001

Read Ref Slave:  The start of IND570 register where the scale data is stored. This address can be any

value 4XXXXX PLC address.
E NOTE, data in the Read Ref Slave is read and then stored in the Read Ref
Master.

Read Length &  This is defermined by the IND570 seftings, and is determined by # of scales, Mode
Write Length:  of operation efc. In our example we are using 4 slots in INTEGER Mode. In the
IND570 we are reading 16 byfes and writing 16 bytes. When configuring the PLC
each 4XXXX register address word consists of 2 byfes of information. This gives a
tofal of 16 bytes / 2 bytes per word, or 8 for Read Length and 8 for Write Length.

7. Both the PLC and the IND570 IP address and address settings must be configured — refer to
Figure 5-10. The Ethernet card used on the configuration shown is the 140-NOE-771-00

Il Ethernet f 1/O Scanner .EE

Ethernet Configuration:

+ Spe 3 Intermet Address: [192.T68.1.37 Go Subnet Mask: 255 255 255.0
~
FUseBDDtDSBWBI Gateway: [192.168.1.1 Frame Type: |[ETHERMET Il =
1/0 Scanner Configuratian:
Master Module (Slat): |Slot 3 140-NOE-F71-00 | | | | Import |

Health Block (143 (100001 -100128 | | |
I Diagnostic Block [F</4:):

] . . -
Siave P aciess |UnitD] A PREE | FERE | Mo | onan | e | Mo | Gl | Longin| |
1 J1921681.36 | = a 300 100 400001 400001 8 Hold Last | = 401025 | 401025 g
2 - -
ER B3 B
4 | I~ | = |
5 | = | = |
" E | I+ | = |
| ~ ~
IR B3 B
BER = | I~
0| [~ ] [~ ]
I |~ ] [~ ] =
1 - - W[
aK | Cancel | Help |

——1PLC
IND570 —1IND780

Figure 5-10: PLC and IND570 Values for Ethernet / I/0 Scanner

Examples of how to configure the Modicon Ethernet I/0 scanner for various scale configurations are
provided below.
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5.8.1.1. Integer and Division Mode Configuration

The IND570 Configured for 4 slots in either integer or division mode. 8 Words are Read into the
PLC and 8 words are written fo the IND570. Table 5-5 indicates the values for each scale.

Siave P Addess | 1, Aot | Pepfie | Resdfef | Resdfe | fesd | Lestvabe | wiePel | wiefe | ite | =
1 |1927168.1.36 IL 1] 00 100 400001 400001 2 Hald Last IL 401025 4m 025 g
Figure 5-11: Integer or Division Mode Configuration
Table 5-5: Configuration of Integer or Division Mode
Description Slot / Scale* |Address in IND570 | Format
Read by PLC from 570:
Weight Data Slot 1 400001 Int
Status Data Slof 1 400002 Int
Weight Data Slof 2 400003 Int
Status Data Slot 2 400004 Int
Weight Data Slot 3 400005 Int
Status Data Slot 3 400006 Int
Weight Data Slot 4 400007 Int
Status Data Slot 4 400008 Int
The PLC will write to:
Data Value to be writfen Slot 1 401025 Int
Command Word Slof 1 401026 Int
Data Value to be writfen 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 writfen Slot 4 401031 Int
Command Word Slot 4 401032 Int

* 4001, 40001, 400001 are PLC Memory Dependent.

5.8.1.2. Floating Point Mode Configuration

The IND570 Configured for 4 slots in Floating Point mode FP. 16 Words are Read info the PLC and
13 words are written fo the IND570. Table 5-6 indicates the values for each scale.
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Sive P Addes 0| Heath | FepPate| Readfef | Resafier | Road | Latvabe | iteRel | wilefiel | ke | =
1 |192.168.1.36 IL a 300 100 400001 400001 16 Hold Last IL 401025 401025 13
Figure 5-12: FLP Mode Configuration
Table 5-6: Configuration Floating Point Mode
Description Slot / Scale* | Address in IND570 | Format
Read by PLC from 570:
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 Slof 2 400008 Int
Weight Data Slot 3 400010-400011 Float
Command Ack Register Slot 3 400009 Int
Status Register Slot 3 400012 Int
Weight Data Slot 4 400014-400015 | Float
Command Ack Register Slot 4 400013 Int
Status Data Slot 4 400016 Int
The PLC will write to:
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 Floaf
* Note that any scale data can be configured to correspond with any slot
number. 4001, 40001, 400001 PLC Memory Dependent.
5.8.2. Integer Logic Examples

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

o Weight Datfa for scale 1 is stored in the IND570 in register 400001.

e  Status Data for this weight and the IND570 is in register 400002.
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5.8.2.1.

Read Logic

M Select FFB x|

The 400001 weight data 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 IND570
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 to read the status word.

M Select FFB x|

Library Group Library Group

[t0 =l AT =l =l
EFE FFE

INT_TO_WORD "WORD_TO_BIT

INT_TO_DINT = WORD_AS_BYTE =
INT_TO_REAL [ WORD_AS_DINT [
INT_TO_TIME WwWORD_AS_REAL

INT_TO_UDINT — WwWORD_AS_TIME

IMT_TO_UINT

YWORD _AS LIDINT

INTEG_ ___ ~|| |wORD_TO_BOOL
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
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Coass

INT_TO_WWORD

EN ENO

51_S%tatus_Register [=—f

-

" FBIL1O7
WORD_TO_BIT
EN ENO
1N BITD

|

BIT1

BITZ

BITY

BIT4

BITS

BITE

BIT?

BITS

BITY

BIT1D

BITH

BIT12

BIT12

BIT14

BIT1S

—L"—“*S1_Tar§_;et_1 J
—E?—S1_Targe‘t_2
—E}S1_Tar.ge‘t_3
—[}81_Um:_ler_Low_ToIemnce
—D'S1_Dv.er_High_Tolemnce
—[?S1_Tar§.;et_Latched
—E}S1_Dis::r\ete_lnpm
—L"—“*S1_E1tgr_Ke3.r
—[2':—81_Inp%rt_1
—[}81_Inp%rt_2
—[}81_Inp%rt_3
—[}S1_r\-'b't_ion
—{=51_Net_Mode

—=51_Update_In_Pragress

Figure 5-14: Integer-to-Word and Word-to-Bit Logic

5.8.2.2. Write Logic

=51 Data_0K f
3

The 401025 Data Value can be written directly by the PLC. However, fo utilize the 401026
command word fully some basic logic is needed fo convert the command Bits info 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 IND570. Figure b-15
shows an example of logic that can be used control the command word.
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AP i BT
BIT_TO_WORD ) WORD_TO_INT
EN END EN ENO —
51 Gross Wieight 51 Met Wieight
/ I I [ T BITO ——{=51_Command_INT
51_Tare_ieight
BIT1
Bit= 00, 01, 02 are use for ) 51 Rat
Binary Wieight Select T B2
Select Wizight hode ) i i )
00 DGrose S1_D||sp:ayed_'u1l'e|gm S1_LTad|_Tare
001: Het - ] - ) T . BIT2
gﬁ ?Isplaved £1_Tare_lizigl 51_Clear_Tare
: Tare [
100: Setpaint 1 —| 1T BIT4
101: Rate © 81 Sewoimt CET )
110: Resenved | he | alre
111: Rezerved . R 1 R R 1T R BITS
51 Rate 51 Print
L | F—qom

%1 Zero
|| BIT?
Bit 00, 01, 0 Binary Wirzight Select ’ " 51_fbort_Start ‘i’arge
Bit 03 Load Tare - BITE
Bit 014 Clear Tare . . R L] R
Bit 05 Tare
Bit 06 Print
Bit 07 Zaro ) ] ) (e

Bit 08 Abort £ Start Tanget

Bit 09,10,11 Dizplay hiodes
Bit 12 Tum on Qutput 1 . . ) 7 BIT1O
Bit 12 Tum on Output 2
Bit 14 Tum on Output 3

Bit 15 Load Target ) ) ) ~—em

51 Dutput 1

|} BITIZ
1 Dutput 2

I I BIT12
51 Dutput 3

- BIT14
21_Load_Target

|

BIT1S
. . . . [ . - . . . -
| »

Figure 5-15: Bit to Word and Word fo Integer Logic
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6 PROFIBUS

The PROFIBUS option card enables the IND570 ferminal fo communicate to a PROFIBUS

Qi dniar covors DP master according to DIN 19 245. It consists of an IND570 terminal backplane-

* Overview compatible module and software that resides in the ferminal, which implements the data

e Communications exchongel

e Data Definition

e Floating Point The card inferfaces to Programmable Logic Controllers (PLCs) and Digital Control Systems
B aied Daia (DCSs) that adhere to the PROFIBUS-DPVO specification. The PROFIBUS appears as a block
o Software Setup of I/0 on the PROFIBUS network. The size and mapping of the 1/0 depends on the setup of

» Troubleshooing the PROFIBUS interface within the software of the IND570.

* Inferfocing Examples  Thg gatg mapped within the 1/0 block is defined as Discrete or Shared Datfa Variables.
e Sample PLC Program  Djiscrefe data can be set as Integer, Division, or Floating Point.

Discrete data is sent in groups defined as message slots. The number of message blocks (1 fo 4)
is setup within the IND570. While the format of each message block is the same, the data received

6.1.1. PROFIBUS Option Kit

There are two different PROFIBUS interface PCBs. The type of option board used depends on the
IND570 enclosure in which it is to be used. The two boards differ in the orienfation of their
connectors. Figure 6-1 shows the harsh version of the option board, Figure 6-2 the panel mount
version. Both connectors are active on the harsh version of the option board.

» B8N0 90

e
‘e
«
©
e
)
L]
L ]
«
e
®
]
®
.
L
®
K

Figure 6-1: PROFIBUS Kit Option Board, Harsh Enclosure Version
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Figure 6-2: PROFIBUS Kit Option Board, Panel Mount Version

6.2. Communications

PROFIBUS is based on a variety of existing national and infernational standards. The protocol
architecture is based on the Open Systems Interconnection (OSI) reference model in accordance
with the international standard I1SO 7498.

The IND570 terminal supports PROFIBUS-DPVO which is designed for high-speed data transfer at
the sensor actuator level — DP means Distributed Peripherals. At this level, controll