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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 operation, protecting your investment.
Contact us about a service agreement tailored to your needs and budget. Further information is
available af www.mt.com/service.

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

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

2. Contact METTLER TOLEDO for service: The value of a measurement is proportional to its
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.

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

c. 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.

d. 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 abouf how fo specify, calibrate and ensure accuracy of weighing equipment,
independent of make or brand.

e. InTouch®™ Remote Services: Confidently and securely improve the performance and uptime
of your weighing systems, with InTouch Remote Service, only available from METTLER
TOLEDO. Working within your existing IT security policies, IND570 with embedded InTouch
connectivity actively monifors system performance. Proactive alerts to remote service
technicians allow a real-fime response to performance issues, increasing uptime, overall
asset ufilization and reduction of unforeseen expenses.


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




© METTLER TOLEDO 2024

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 2024 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 frademark of Meftler-Toledo, LLC. All other brand or product
names are tfrademarks 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 inferference, and (2) this device must accept any inferference
received, including interference that may cause undesired operation.

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

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

Statement regarding harmful substances

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

Manuals Download

Customers can click the link or scan the QR Code to download product manuals.
www.mt.com/IND570 www.mt.com/IND570xx



http://glo.mt.com/us/en/home/search/compliance.html/compliance/
https://www.mt.com/IND570
https://www.mt.com/IND570xx




Warnings and Cautions

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

SAVE this manual for future reference.

/\ 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 I/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.

> D E ¥ FED

/\ 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.

L\
A

NOITICE

OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES.

Disposal of Electrical and Electronic Equipment

B

In conformance with the European Directive 2012/19/EC on Waste Electrical and
Electronic Equipment (WEEE) this device may not be disposed of in domestic waste. This
also applies fo 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 contact the responsible authority or the distributor from
which you purchased this device.

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

Thank you for your contribution fo environmental protection.
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Analog Output

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

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

The Analog Output sub-block lets you select the data source for the analog signal and provides a
method to calibrate the analog zero and high limit values. The IND570 terminal must be calibrated
to the desired scale capacity before making Analog Output adjustments. If rafe is fo be used as the
source for the analog output signal, it must be enabled in the Scale > Rate branch of setup. The
Analog Output card provides one channel - it may be either current (4-20 mA) or voltage (0-10
VDO).

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 bitf resolution - 65536 levels across entire range

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

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

The ABS (absolute)-displayed weight and ABS-rate are intended for use when material is being
transferred off of a scale in Net mode. In these cases, the displayed weight and rate will show
negative values, but the analog output signal will 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 oufput functions under zero and over the high limit is determined by the selection
for the source field selected — Displayed Weight, ABS — Displayed Weight, Gross Weight, Rate or
ABS — Rate and the type of analog signal (4-20 mA or 10 VDC). Table 1-1 details how the analog
output reacts under these conditions.

In order to use Ratfe as the source, it must be enabled in setup at Scale > Rate. For information on
Rate configuration, refer to Chapter 3, Configuration.

1-2 METTLER TOLEDO IND570 PLC Interface Manual 302056335 | M | 1/2024



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 swifches to
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 to 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 10VDC). When the true under zero blanking
point is reached, the analog output immediately switches to 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” sefting 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 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 gross weight exceeds the high limit, the analog signal continues to
increase. When the display blanking point is reached, or the analog signal positive
range is exceeded, the analog output immediately switches to approximately 24 mA
and remains there until the weight display is no longer blanked or the analog signal
returns to within range.

Source = Rate, Mode = 4-20 mA

Under Zero

When the rate drops below zero, the analog output quickly switches to approximately
0 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 update is based on Measurement Period and Output Average, selected
in the terminal’s setup menu.

Over High Limit

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

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

30205335 | M | 1/2024
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1-4

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

Under Zero

Nof applicable. ABS-Rate recognizes negative rate values as valid.

Over High Limit

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

The jump to 24mA will occur only as quickly as the rate value is updated in the
terminal. Rate update is based on Measurement Period and Output Average, selected
in the terminal’s setup 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 to
approximately -2.4 VDC and remains there until the display is no longer blanked or
the analog signal refurns to 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 refurns 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 frue under zero blanking
point is reached, the analog output immediately switches to 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.

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 confinues 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.
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Source = Rate, Mode = 0-10 VDC

Under Zero

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

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

Over High Limit

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

The jump to 12.5 VDC will occur only as quickly as the rate value is updated in the

terminal. Rate update is based on Measurement Period and Output Average, selected
in the terminal’s setup 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 to approximately 12.5 VDC and remains there until the rate refurns to within
the programmed range.

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

Installation

/\ WARNING

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

/\ 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 at the factory or it can be ordered
as a kit and installed in the field. The option kit includes detfailed drawings fo 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.

METTLER TOLEDO IND570 PLC Interface Manual 1-b




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<- Analog Output Zero Calibration I
ANALOG OUT — CAL ZERO WARNING |
Analog Output signal is now OV/4mA ‘
Adjust with arrows below
KR YTV 44
v A
—————————— _)ﬂe +-----{ Analog Output Full Calibration |
' ANALOG OUT — CAL FULL WARNING |
Analog Oulput signal is now 10V/20mA ‘
Adjust with arrows below
R YT 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 to 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.

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 default), ABS — Displayed Weight, Gross Weight, Rafe and ABS — Rate. None disables the
analog output. Displayed Weight outputs an analog signal based on the displayed net or gross
weight. When Gross Weight is selected, the analog signal is based on the gross weight
regardless of what the net weight might be. In order to 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, enter the desired source value af which the analog output
should be aft its high limit. For sources of weight, this would typically be scale capacity, but it
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10.

1.

12.

could be lower. For rate, this should be the rate value that should provide a full analog output
signal.

. Affer all these paramefers have been entered, the analog outputf can be adjusted fo 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 sef 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 c\’}(' 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 sfeps.

k4 Fine Down This adjusts the analog signal level down in small steps.

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

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

\When the zero adjustment is complete, press the EXIT softkey \ to return to the Analog Output
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 oufput will be set fo the high
value and will not monitor changes in the source. Press the ESCAPE softkey @ to exit the

span adjustment process or press the OK softkey 9}{' to continue the adjustment process.

At the Analog Output - Cal Full screen, use the softkeys to adjust the analog output signal to be
exactly what the customer’s device requires for its high limit. The available softkeys are
described in Table 1-2.

Sefting a Negative Value

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

It is not possible to set a negative weight value directly from the IND570 operafor interface.
However, there are two ways of setfing a negafive value:

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.

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

4-20 mA 0-10V
1 4

USE TWO-CONDUCTOR SHIELDED CABLE.

MINIMUM RESISTANCE OF DEVICE LOAD: 500
OHMS.

WIRE SIZE: 18 AWG (.823 mm?2) MAXIMUM
24 AWG (0.205 mmZ2) MINIMUM.

=
88
> =
=
=}
o

., J
VOLTAGE
SENSING
DEVICE

5=
o =2
o O

+

{

CURRENT
SENSING
DEVICE

Figure 1-3: Analog Output Kit Wiring Connections

IND570

Current Loop Output 500

R\oud < Ohms

= MN—
- +
>< Current Sensing
Device

Figure 1-4: Typical Current Loop connection

<

DO
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IND570

Voltage Output
+ T+ = —
Voltage Sensing . 100 : :8%
Device 9 2 Kohms P i

Figure 1-5: Typical Voltage Measurement Connection

Spare Parts

There are no associated spare parts with the Analog Oufput option kit. The kit number is
30113588. 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 attempting 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

o Confirm that a Source has been selected in the Analog Output configuration.
e 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.

= Insert a currentf measuring device (DVM placed in mA measuring mode) in series 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 input changes.
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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 inpuf 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 inserted info 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.

Contfact 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 to Figure 1-4, and verify that the
oufput load does not excel 500 Ohms.

For the O-10V output, confirm proper wiring by referring to Figure 1-5, and verify that the output
load is 100 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
Table 1-4: LED Status
LED # State Status
1 - Voltage Off Not Selected
Selected Green Voltage Output Mode Selected
Off No Fault
2 - Fault Red Current Mode Open Circuit detected.
Over temperature Detected
3 - Power Off No Power on board
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Green Power On
4 — Current Off Not Selected
Selected Green Current Output Mode Selected
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2 ControlNet

2.1. Preface

Users should nofe that the ConfrolNet 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 ferminal family.

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

2.2. ControiNet Interface Board

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

Figure 2-1 shows the ControlNet inferface module and its components.

RJ-45 for
diagnostics
and
configuration

B ) ¥

S~ Y iy | >
1 > N /
Y/ LED array

Channel A

Channel-8 MAC ID switches (not used)

Figure 2-1: ControlNet 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 emulates functions provided by traditional rack-adapter
Adapter Class| products. This type of node exchanges real-time 1/0 data with a Scanner Class
product. It does not inifiafe connections on its own.

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

Class 3| In ControlNet communication protocol unscheduled message fransfer between a PLC
Messaging| and CIP Adapfer Class device. This is used by the IND570 for explicit messaging.

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

Connection| Source for I/0 connection or message requests. Initiates an 1/0 connection or explicit
Originator| message connection.

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

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

Implicit Messages are exchanged across 1/0 Connections with an associafed
Connection ID. The Connection ID defines the meaning of the data and establishes

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

Function that uses the 1/0 messaging services of another (I/O Server) device fo
I/0 Client| perform a task. Initiates a request for an I/O message fo the server module. The 1/0
Client is a Connection Originator.

I/0

Messaging Used inferchangeably with the term Implicit Messaging.

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

Function that uses the Explicit messaging services of another (Message Server)
device to perform a task. If initiates an Explicit message request to the server
device.IND570

Message
Client

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 1/0 dafa with Adapter Class and
Scanner Class products. This type of node can respond to connection requests and
can also initiate connections on its own.

Scanner
Class

Destination for I/O connection or message requests. Can only respond fo a request,

Target cannot initiate an 1/0 connection or message.

Provides a means for a node to send message requests without establishing a
connection prior to dafa 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 Connecied Messaging.IND570

Unconnected
Messaging

Communications

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

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

The wiring between the PLC and the IND570 ControlNet connection uses RG-6 CATV cable and 75
ohm impedance mafching transformer tap for each node. The cable is commonly referred to as
coaxial cable. The cable installation procedures and specification including distance and
termination requirements are the same as recommended by Allen-Bradley for the ControlNet
network. The normal connection is to the channel A connector. The channel B connector is only
used for redundant connection networks.
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The IND570 terminal’s communication update rate is set up by the use of Allen Bradley software
RSNetWorx for ConfrolNet.

The IND570 uses Class 1 cyclic data for discrefe dafa 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 ferminal’s address
is programmed in setup at Communication > PLC Inferface > ConfrolNet. 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 option 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 dafa for its communication with PLCs. Data transfer is
accomplished via the PLC’s cyclic messaging.

2.5.1. Data Integrity

The IND570 has specific bifs fo allow the PLC to confirm that dafa was received without inferrupt
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 infegrity of the data received by the IND570. Refer to the data charts
for specific information regarding the Data OK, Updafe in Progress, Data Infegrity 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
data 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.

The EDS file provided on the Documentation CD has no Assembly Instance or data size limitations.
The IND570 programming controls the Assembly Instance and datfa size limitations.
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B 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.

Data Formats

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

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

Byte Order

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

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 data

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
(‘;\:fos':' Description Input Size Output Size Description (‘;\:fos':'

0 4 Bytes 2 Words &= Load Infeger Value 0
1 Reserved 4 Words (4 Bytes) =5 Command 1
2 Infeger Value | o—| (8Byles) 4 Words oo Load Infeger Value 2
3 Scale Status =3 (8 Bytes) 23 Command 3
4 Integer Value =% 6 Words 6 Words | Load Integer Value 4
5 Scale Status =3 (2 Bytes) (12 Bytes) 23 Command 5
6 Integer Value =% 8 Words 8 Words = | Load Integer Value 6
7 Scale Stafus | = @| (16 Bytes) (16 Bytes) 23 Command 7
8 Infeger Value | o<| 10 Words

9 Scale Stafus | = 9| (20 Bytes)

1/0 Size Summary
Message Words Bytes
Slot Input Output Input Output
1 4 2 8 4
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1/0 Size Summary
Message Words Bytes
Slot Input Output Input Output
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 data and three 16-bit words of output
data) per Message Slot. Refer to Table 2-3 for details.

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

Input Data to PLC Output Data from PLC
Word . . . . Word
Offset Description Input Size Output Size Description Offset
0 Reserved 0
4 Bytes Reserved
1 — Command 1
c q 4 Words 2
omman 8 Byies = .
2 Response ~ | 4 Words (8 Bytes) g | 4-ByleFloating 2
3 4-Byte % (8 Bytes) é Point Load Value 3
Floating Point | &
4 Value & g Command 4
5 Scale Status 7 Words 2 _ 5
(14 Bytes) 9 4-Byte Floating
6 Command £ | Point Load Value 6
Response &
7 4-Byte ﬁ 12 Words © Command 7
g Floating Point | & | (24 Byfes) 10 Words % g
Value g (20 Bytes) 4 4-Byte Floafing
9 Scale Stafus é Point Load Value 9
10 %Omm"”d 3 Command 10
esponse © 5
11 4-Byte @ 14 Words 13 Words £ 11
y o, 26 Byfes 4 . i
Floating Point | & | (28 Byfes) (20 Byles) | g | 4-Byle Flodting
12 Value 2 = Point Load Value 12
=
13 Scale Stafus
Command
14
Response s
k=
15 4-Byte s 18 Words
Floating Point | & | (36 Byfes)
16 Value 2
17 Scale Stafus
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1/0 Size Summary
Message Words Bytes
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 ConirolNet.
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 Datfa 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 terminal provides the ability fo directly control its discrete outputs and read its discrete
inputs via the (digital) PLC inferface options. System infegrators should be aware that the IND570
terminal’s discrete 1/0 updafes are synchronized with the terminal’s interface update rate and not
with the PLC 1/0 scan rate. This may cause a noticeable delay in reading inputs or updating outputs
as observed from the PLC fo real world signals.

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

Hardware Setup
Wiring

The ControlNet PLC Module connects to the ControlNet network via a fap and drop cable from the
original trunk cable. The option supports one BNC coaxial connection or two (for redundancy).
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Channel A is the normal connection and Channel B (redundant with Channel A) can be used if
ControlNet 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 fap 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 termination 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

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.
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......... ‘ Con’rr‘oINet ‘
| [ NodeAddress

o { Data Format \

| Operating Mode

......... ‘ Format
— Byte Order
R \ Message Slofs

Figure 2-4: Setup Menu for ControlNet

ControlNet and Data Format Setup Blocks

This block lefs you specify how the ControlNet interface is used. Several options are available to
correspond with your system sefup.

ControlNet Setup

Node Address

The ControlNet setup block af 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 system 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 fransmitfed bytes in
discrete mode will mafch the existing IND560 bytfe order determined by the Byte 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.

Format

Select the Format: Integer (defaulf), Divisions or Floafing Point. Changing the Format will delete any
existing Message Slots.
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2.8.1.2.3. Byte Order

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

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

2.9. Troubleshooting

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

Check wiring and network termination.

Confirm that the IND570 settings for data type, 1/0 size, and node assignment match those in
the PLC and that each IND570 has a unique node assignment.

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

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

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

Contact METTLER TOLEDO service for replacement of the ControlNet interface.

2.9.1. Status LEDs

The ConfrolNet option board has a four LED array that indicates the stafe of the communication.
Figure 2-5 shows the array of the status indicator LEDs with each LED labeled.

Module Stafus
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
Green Connection in Run state
Module Green, flashing Connecting Connection ldle
Stafus Red Major faulf
Red, flashing Minor fault

METTLER TOLEDO IND570 PLC Interface Manual 302056335 | M | 1/2024



2.10.

30205335 | M

1/2024

LED LED State Description
off Module not initialized
Channel A Red Major fault
And
Channel B Alternatfing red/green | Self test
Red, flashing Node configuration error; duplicate MAC ID, etc.
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

Programming Examples

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

5000 software (version 20).

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 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 Nofe: Complete versions of the examples are available for download at www.mt.com/IND570.
These screen images are provided for illustrative purposes only.
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Figure 2-6 shows the configuration of the ControlNet Scanner Module (1756-CNB/D)

o 5
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2|l @53 Controller General_IND570_ControlNet_Sample
I % B Controller Tags
8 (22 Controller Fault Handler

1 Power-Up Handler :
£ Tasks | General JConnection | ASNetwo | Modue Info | Backplane|

i
{
I 68 MainTask Type: 1756-CNB/D 1756 Contiollet Biidge:
! =8 amPrognm
- Program Tags Vendor: Allen-Bradley
| — B MainRoutine Name: ControlNel_Card
—B) IND570_Floating_Point -
B IND570_Floating_Point_4_Message_Slots Description: -
-8 IND570_Integer I

INDS570_Integer_4_Message _Slots
i B Shared Data_Access
(23 Unscheduled Programs / Phases
-5 Motion Groups
(33 Ungrouped Axes
(3 Add-On Instructions
53 Data Types
Cjf User-Defined ok [ comcel ][ ooy | [ Heo |
- Strings
[ Add-On-Defined
@ L@ Predefined
@ O Module-Defined
-3 Trends
| =-£3 VO Configuration
=@ 1756 Backplane, 1756-A7
= E] [0]1756-L61 General IND570_ControlNet_Sample
=9 [111756-ENET/8 Programming_Port
i 2 Fthernet
- § [611756-CNB/D ControlNet Card
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8 11756-CNB/D ControlNet_Card
i 8 2 CONTROLNET-MODULE IND570_ControlNet Integer
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| # 4 CONTROLNET-MODULE IND570_ControlNet_Integer_4_Message_Slot
# 5 CONTROLNET-MODULE IND570_ControlNet_Float_4_Message_Slot

O o R

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” tab.

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

=3 Controller General_IND570_ControlNet_Sample
Controller Tags
3 Controller Fault Handler
L1 Power-Up Handler
=-E3 Tasks
=-68 MainTask
=58 MainProgram
-[B Program Tags
Ed MainRoutine
5| IND570_Floating_Point
IND570_Floating_Point_4_Message_Slots
[B) IND570_Integer
IND570_Integer_4_Message _Slots
B Shared_Data_Access
(23 Unscheduled Programs / Phases
@53 Motion Groups
(3 Add-On Instructions
-3 Data Types
(23 Trends
=3 VO Configuration
(-8 1756 Backplane, 1756-A7
&I [0]1756-L61 General IND570_ControlNet_Sample
& B [1]1756-ENET/B Programming_Port
& Ethernet
- [6]1756-CNB/D ControlNet_Card
=25 ControlNet

> # X 1157 Module Properties Report: ControlNet_Card (CONTROLNET-MODULE 1.1) =
General | Connection | Modue Info
Type: CONTROLNET-MODULE Generic ControlNet Module
Parent: ConlrolNet_Card Connection Parameters
Instance: Size:
MName: INDS70_ControlNet_Integer gk 100 4 = gebn
Descripton: ~ Ouput 150 2 5 e
= Configuration: 1 0 ey
IrCmFofm& Data- INT * il Status Input
Node: 2 o ok ¢
[ 1 Message Slot ]
1 ok 11 P " L Ll
C— ————— ) E——
] Module Properties Report: ControlNet_Card (CONTROLNET-MODULE 1.1) =]
General | Connection | Module Info|
Type: CONTROLNET-MODULE Generic ControlNet Module
Parent ControNet_Caid Connection Parameters
Assembly i
Instance:  Size:
Name: IND570_ControlNet_Integer_4_Messa  Input: 100 10 2 (ebi
427
1 || Description: +  Output 150 8 S (16bi
~  Corfiguiatiors 1 [T
Comm Format: | Data - INT v o
Node 4 - \attie Clifel
| 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.

Controller Organizer

=-E3 Controller General IND570_ControlNet_Sample
Controller Tags
(23 Controller Fault Handler
(33 Power-Up Handler
-5 Tasks
-8 MainTask
=-£8 MainProgram
B Program Tags
b MainRoutine
-[B] IND570_Floating_Point
B IND570_Floating_Point_4_Message_Slots
[B) IND570_Integer
|B) IND570_Integer 4_Message_Slots
[B) Shared_Data_Access
(3 Unscheduled Programs / Phases
- (53 Motion Groups
(3 Add-On Instructions
- (53 Data Types
(3 Trends
a-8vo Cenfiguration
(=)@ 1756 Backplane, 1756-A7
9 (0] 1756-L61 General INDS70_ControlNet_Sampl
=] ﬂ [1] 1756-ENET/B Programming_Port
25 Ethernet
=8 (6]1756-CNB/D ControlNet_Card
=85 ControlNet
ﬂ 11756 CNB/D ControlN:t

ﬂ 3 CONTROLNET-MODULE IND570_ CuntrolNet Floal

S A COMTROLAMET MAADLIEIAOS

~ # X |3 Module Properties Report: ControlNet_Card (CONTROLNET-MODULE 1.1)
T Caraean | MoaaE o
Type: CONTROLNET-MODULE Generic ContiolNet Module
Farsot Contioklel, C2d Connection Parameters
Assembly .
Instance:  Size:
Name: IND570_ContiolNet_Float Inpk 100 6 - (16bY
Description: ~  Output 150 4 T 0ebi)
~  Configuiation: 1 0 2 e
Comm Format: | Data - INT v Ve oo
Node: = o
[ 1 Message Slot ]

§ 5 CONTROLNET-MODULE IND570_Control Net_FIuatJ_Masuge_Slot

ook

eneral | C | Module Info|
Type: CONTROLNET-MODULE Generic ContiolNet Module
Parenc Controbiet Card Connection Parameters
Assembly .
Instance: Size:
Name: IND570_ControlNet_Float_4_Message  Input: 100 18 2 (166w
D (¥ Ovepe 150 13 (2] (16bi)
~  Configuations 1 0 2 ey
Comm Format: | Data - INT =
Node:
[ 4 Message Slots }
Status: Offiine

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.

8 EF-LHE & k?
File Edit View MNetwork Device Diagnostics Tosls Help
=
] el Current Current Current
Network Update Time (ms]: 5.00 Awg. Scheduled Band. 279% Connection Memom Usage:  0.70%
Unschedulsd Bytss Per Sec: 547701 Pesk Sohedulsd Band . 3023
= [1756-AT/A IND&70_CNET IND570_CME... IND570_CME... IND570_CHE...

E-D ControlNet
I Category
= Vendor
) HMS Industrial Netwerks AB
B+ Heneywell Inc.
- Mettler-Toledo
=) Communica tions Adapter
~Em IND131_CNET_V154
I8 IND570_CNET
EH MT IND-CNET_V154
If) Unknown Device Type 100
) Rockwell 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 appropriately 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 RSL°9“; :r?:a‘: Comm
essage | Bytes (8 Bit) INT (16 Bif)
Slots PLC Inp:I> Plﬁ:g;% = Input Output
1 8 4 4 2
2 12 8 6 4
3 16 12 8 6
4 20 16 10 8
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Table 2-6: Message Slot and PLC /O Sizes (Floating Point)

IND570 Floating Point Data Rs“gi’;osr?‘:’u(: Gomm
Bytes (8 Bif) INT (16 Bit)

M:T::sge ";‘l’gz:p:: o::EE:i? Input Output

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 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, 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 (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 -9399.0 into the returned weight value.
Floating Point Data
(usually Weight)
returned from the

Data OK Data Integrity 1 Data Integrity 2 INDST0
IND570_ControlNet_Float1 Data[5] 15 INDS70_ControlNet_Float1Data[2] 13 INDS70_ControlNet_FloatData[5].14 P
2 JE IF IF Synchronous Copy File
) ) Source INDS70_ControlNet_Float:l Data[3]
Data Integrity 1 Data ntegrity 2 Dest FloatingPoint_Data
IND570_ControlNet_Float:|Data[2].13  INDSTO_ControiNet_Float:LData[S].14 Length - 1
B B
Floating Point Data
(usually Weight)
returned from the
Data OK INDST0
IND570_ControlNet_Float:| Data[S].15 W
=/ E Move
Source -9999.0
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 (Infegrity_1 = Integrity_2). Failing fo perform these checks can result in invalid dafa being
used by the PLC program.
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For Infeger or Division Mode, a similar filter should be applied as shown in Figure 2-11.

Ifthe Data OK flag is on, and there is no A to D Update in progress, get the Weight Data and muttiply 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 -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_ControiNet_Integer| Data[3].15  INDS7T0_ControlNet_IntegerlData[3).14 ~ —— UL
T JE

1 JF J/E Wultiply
Source A INDS70_ControlNet_intsger:|. Data[2)
0

B
Source B Increment

1.0¢

Dest Integer_Data

1501.0 &

Integer Data from
Data OK IND5T0
INDS70_ControlNet_Integer:|.Data[3).15 MO
== Move
Source  -9999.0

Dest Infeger_Data
1501.0 &

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

In this case, the dafa 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 converted 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 Data is @ memory area in the ferminal 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 ControlNet, 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 fo 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 30205337) 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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2.10.3.
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Scale Functionality

Dynamic Scale Weight (WT) Instance
Access: “Read Only.” Access level is not customizable.
Class \ Class Code; _wit Dafa Type: D
ConfrolNet Class Code: 68 hex
Instance 1- 4 = Scale plafforms 1 -4
Instances: 5
Instance 5 = Sum scale.

Attributes: .

Nate: The last two digits of each shared dotfa variable is its affibute. _—

wi—-00 Composite wi block Sl nu/eumﬁs'ﬁe of enfire block

wt Displayed Gross Weight 513 ja 1t

- _ . ‘When user hos enabled MinWeigh, the first character contains an “**
Attribute | L EERERE LA R ™ when the MinWeigh condffions are not met.
. y . Ib pounds, kg kilograms, grams, 0z ounces, oziroy, dwt

w03 Weight Units i i pennyweights, mefric tons, fon, or custom units name

wi-04  Displayed Aux Gross Weight 513 it

wi-05  Displayed Aux Net Weight 513

Ib pounds, kg kilograms, grams, oz ounces, Ib-0z pounds &
wi—06  Aux Weight Units 57 it ounces, ozfroy, ounces, dwt pennywsights, mefric fons, fon, or
cusfom units name
wi-07  Rote Period 52 Mo, Sec, Min, Hour
wt-08  Displayed Rafe s13

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

WTO10]1
TT =

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 to 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
ControlNet.
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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.

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 Ik JE M EN
Message Control MSG_FP_Ta DN>—
ER)>—
— =

Send a TARE message
to the Figati
erminal
MSG_FP_Tare.DN
= E

M end a Tare message
to the Floating
Point Terminal
FP_Tare_Msg
)

I

JC

O Enable O Enable Wating O Stat Q) Done Done Length: 0
Q Enor Code: Extended Eror Code: [Z] Timed Out «

Eror Path:

Error Text:

r N
Message CM_TBE‘- - "g Message Configuration - _FP_Tare ‘. = ‘ F
Cmﬂgum»an]iri [Tag | (ol ir hﬂ |
Message Type: [CIPGmuu: '] (‘, Path: IND570_ControlNet_Float ) U Browse... ]) E
, I _ IND570_Corf* a2 F =
?emce Set Attribute Single Source Element.  Always_ONE - o B Message Path aw / L
ype: oadca 4
Seice & Souce Length 1 = Byes Path JNDS?O_Conunlew-mJ
aie (10| Mol 76} Hed - INDS70_CortroMel_Float
56 Backplane, 175647 -
[0]1756-L61 General_IND570_ContiolNet/S ample |
[1]1756-ENE T/B Programming_Port \
@5 Ethemet |
[6]1756-CNB/D ControlNet_Card =
&5 ControlNet

11756-CNB/D ControlNet Lard

Figure 2-14: Ladder Logic — Taring the Scale

Note that the message type is a CIP Generic, with a Service Type “Set Atiribute 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.

METTLER TOLEDO IND570 PLC Interface Manual
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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.

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

The message type is a CIP Generic, with a Service Type “Get Aftribute Single.”

Notes for Figure 2-15

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

Reference Manual.

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

Manual.

3. Aftribute in Hexadecimal for the Shared Data Variable WTO110, found in the Shared Data

Reference Manual.

4. The Variable Tag fo be used to store the data refurned from the IND570. Note that the
destination element must reference the array index [0] 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

METTLER TOLEDO IND570 PLC Interface Manual

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 MSG
3 JE =1 en
Message Control MSG_FP_Read_Weigtf () HIDN)>—
ER)—
Weight Read from Weight Read frj
Read the Weight from Floating Point Flogtis 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
J E Copy File —— Move )
Source Read_Data[0] Source FP_Discrete_Read_Weight
o] ’_Discrete_Read_Weight 98.0«
Length 1 Dest  FP_Discrete_Read_Weight
98.0 ¢
1 Message Configuration - EP Read Weighi u Controller Tags - General INDS70_ControlNet. Ssmple(controller)
Scope: [ Genera INDS7C v  Show: A1 Tage
' Confm\q Ees e I :I'ag_'\ " [Hame =52 [ Vake ] Data Type De:
) L + INDS70_Corrolllet_Integer_{_Meszage_SlotC 1-..] | ABCONTROLNET_MODULE.CO |
+ INDS70_Cortolllel_Integer_i_Meszags_Siot] {...} | ABCONTROLNET_MODULE_INT_20Bytex!-0
Message Type: [CIP Generic vl + INDS70_ContioNel_integer_d4_Message_Siot0 {...} | ABCONTROLNET_MODULE_INT_168ytes...
+ MSG_FP_Clear [...] | MESSAGE Sen
. + MSG_FP_Read Weight {...] | MESSAGE Re:
Serw!:e Get Attribute Single : + MSG_FP_Tare {-..] | MESSAGE Sen
Type: . MSG_Iri_Read Weight {...1 | MESSAGE Rer
0 g £ = L...1 | SINTIB0] Rer
Service o | SINT Re:
Code.  © Hex){Class: 68 )  (Hexl  pegiination Read_Data[0) - o[t [Fee
- . Element: 0| SINT [Re
' Instance: 1 . 'Altnbute, a ' [Hex) /] N The
0 | SINT | Ree
0 |SINT | Re:
o | SINT [Re
o | SINT [Re
0| SINT [Fe:
o |SINT | Re:
b oW OSmt  Olwe  Oonolargn 4 : ety i
P 5 @l - o | SINT [Fe
QO Emor Code: Exended Eror Code: [ Timed Out : ] g =
Emor Path: + Read Datal15] o |SINT [ Re:
Emor Text: + Resd_Data(16] o | SINT [Re:
+ Read Dataf17] o | SINT IGE
+ Fasd Nataal o [GINT B,
</ >\ Monitor Tags A Edit Tags /
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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. Returning the datfa 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 nofe that the DeviceNet opfion used in the IND570 terminal is also used in both the
METTLER TOLEDO IND780 ferminals. These ferminals share the same EDS file and Icon file for use
in a DeviceNet network configuration tool. However, there are minor differences in the Floating Point
polled data between the terminals, so care should be taken to use the appropriate PLC dafa format
guide for each terminal. This chapter describes connections and setup specific to the DeviceNet
option for IND570. The formats of data transferred between the IND570 and the PLC are described
in Appendix A and Appendix B.

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.

3.3. 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
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3.3.1.

3.3.2.

3.3.3.

3.3.4.

3.4.

3.4.1.

3.4.2.

Communications

The IND570 utilizes polled messages. This type of message may be referred to 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 “out 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 formafs.

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
1TV 50 mA
25V 30 mA

Table 3-2: Network Inrush Current

Voltage Current Duration
24V 0.7A 6 ms

Data Definition

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 to confirm the integrity of the data received for the IND570 Terminal.
Refer to the datfa charts for specific information regarding the Data OK, Update in Progress, Data
Integrity bits and their usage.

Discrete Data

Please refer fo Appendix C, Common Data Features for a description of discrefe data, 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.

3-2 METTLER TOLEDO IND570 PLC Interface Manual 302056335 | M | 1/2024



3.4.3.

3.4.4.
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There are three formats of discrete data available with the DeviceNet interface option: integer,
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 infeger and division formafs allow bi-directional communication of discrefe bit encoded
information or 16 bit binary word numerical values. The IND570 ferminal provides four bytes per
message slot. Two slots are available in infeger and division mode while only one eight byte slof is
available via floating point mode.

The floating-point format allows bi-directional communication of discrefe 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 poinf dafa uses two 16-bit words of
data to represent just the numeric data alone. Selection of the appropriate format depends on issues
such as the range or capacity of the scale used in the application. The infeger format can represent
a numerical value up to 32,767. The division format can represent a value up to 32,767 scale
divisions or increments. The floating-point format can represent a value encoded in [EEE 754,
single precision floating point format.

Byte Order

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

Message Slots

There may be up fo 2 message slots for discrete data transfer in the integer or divisions dafa
formats and one message slof 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 terminal’s sefup menu at Communication > PLC > Data
Format . The data format for the slofs are described in Appendix A and B.

The integer and division formats provide two 16-bit words of input and two 16-bit words of output
data per slot. Each message slot’s first input word provides scale weight data. The type of data
displayed, such as gross, fare, 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.

Table 3-3: 1/0
Input Data to PLC Output Data from PLC
Word _— : : _— Word
Offset Description Input Size Output Size Description Offset
0 Integer Value o—| 2 Words 2 Words =—| Load Infeger Value 0
25 25
1 Scale Status | = @| (4 Byfes) (4Bytes) | =@  Ccommand 1
2 Integer Value = 4 Words 4 \Words =| Load Infeger Value 2
25 25
3 Scale Stafus | = @| (8 Bytes) (8 Bytes) =% Command 3
1/0 Size Summary
Message Words Bytes
Slot Input Output Input Output
1 2 2 4 4
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1/0 Size Summary
Message Words Bytes
Slot Input Output Input Output
2 4 4 8 8

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 I/0 Words

3.9.

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
1 4. Byte . @ 4 Words 4 Words - Command 1
Floating Point | & 8 Bt 8 Byt g
2 Value 3 (8 Bytes) (8 Bytes) $3 4 Byte Floating 2
= = i
3 Scale Stafus Point Load Value 3
1/0 Size Summary
Message Words Bytes
Slot Input Output Input Output
1 4 4 4 4

For a general account of Floating 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.
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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
b V+ Red

METTLER TOLEDO IND570 PLC Interface Manual
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3.8.

3.8.1.
38.1.1.

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 terminal 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 |
j Data Ratfe |
| Dafa Format |
Format \
Byfe 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 Sefup

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 Sefup

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

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 (default), and Double Word Swap. See
Table 3-3 for definifions.

Message Slots

If Divisions or Integer is selected for Data Format, the Message Slots option appears. Choose 1 or 2
slots.
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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 seffings for Node Address and Data Rate match those in the PLC and
that each IND570 has a unique address.

Confirm that the EDS file has been loaded into the Network Configurafion Tool (RSNefWorx 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 fo 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

Note: If the module status LED indicafes anything other than normal operation, affer powering
up the unit and attaching 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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3.9.2. 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 fo the network but not being scanned

The most common reason for this is the device has nof been added fo the scan list.
Consult DeviceNet configuration fool’s help in order to commission the node and
put it in the scan list.

Flashing Green

OFF | No DeviceNet power

Critical Link error

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 part number is 30116110.
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 to 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 RSNetWorx for DeviceNet to set up a single polled 1/0 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 terminal.
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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

2 | =5 | & | & EDS ‘wizard... | & Q |

Mode Commizziohing... |

Hardweare

E--ﬂfj DeviceM et
EH@ Categam
=) AC Diive
- Barcode Scanner
Communication Adapter
DeviceMet to SCAMport
Dodge EZLIME,

o -

Figure 3-4: Accessing the EDS Wizard

2. The EDS Wizard Welcome screen appears.

‘welcome to the EDS “wizard

The EDS ‘wizard allows you to:
- register EDS-bazed devices.
- unregizter 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 registration process.
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4. In the Options screen, make sure the Register an EDS file(s) radio butfon is selected.

EDS Wizard

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 to 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 T T

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 10 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
~— Dbutton is clicked. Click the Yes button
Q. | Cancel | Restare |/0 Sizes | fo continue
L = SIArT o ]
% Specialky [[0
E| '@ Yendor

= @ Mettler-Taoledo, Inc,

; = @ 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.

B Note: RSNetWorx for DeviceNet will not 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 Nelwork then Online fo browse the DeviceNet network.

i DeviceNet - RSMetWorx for DeviceNet

File Edit “iew | Metwork Dewice Diagnostics Tools Help

8] -

Hardware

) Direreween

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...

RN =Y 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

3-14 METTLER TOLEDO IND570 PLC Interface Manual 302056335 | M | 1/2024



30205335 | M

1/2024

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

METTLER TOLEDO IND570 PLC Interface Manual

7. Click the Scanlist tab 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

>>

El|E] ==

[~ Automap on Add [V Node Active
| Electionic Key:

[V Device Type
| vV Vendor

v Product Code
I~ Major Revision
ol =

| 0K | Cancel | Apply l 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 bytes 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 to 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

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

£5: 1756 DNB/A

General] Modulel Scanlist  Input ]Dutput] ADR ] Summary]

MNode | Type | Size | I ap |
EH 02, MT ... Palled 8 1:1.Dataf0].0

(SRBIMEY  WT IND-DNET

Unmap

Advanced...

Options. ..

1

g | >

temory.  |Aszembly Data w Start D'wiord: |0 _|:|
gis31-0 || {LPPOIDLLELEEETTTTTETEEEEET T

1:1.D atal0]
1:1.0atall]
1:1.0atal2]
1:1.D atal3]
1:1.0atal4]
:
1
1
1

1. D atal5]
1. D atalB]
LD atal 7]
1. Datal3l b

Ok, | Cancel | Apply | Help |

Figure 3-21: IND Terminal Mapping

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

£ 1756-DNBFL

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

Mode |Active | Fey | l... | Mapped | Ou... | M apped |
8 o0, <51 Ma 0 Mo 0 Mo

|
b d

Ok | Cancel | 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 Floafing 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: Complete versions of the examples can be downloaded from www.mt.com/IND570.
These screen images are provided for illustrative purposes only.

Figure 3-23 shows the configuration 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.

(2] Data Type: Cmd_Response = [ @] 52 | ] Data Type: FP_Scale Status P=N(Ecl =
Nare: Crd_Resporse Nemne: FP_Scale_Status
Descripton: Coramand Response P Descrpton:

P Floating Foint Scale:
from the IND570 Status from INDS70

Members: Data Type Size: 4 bytels) Data Type Size: 4 bytels)
Name. Data Type | Stle Data Type| Syle
Freserved ST [D BOOL D
FPinputindT BOOL BOOL
FPinputindZ BOOL BOOL
FPinputind3 BOOL BOOL
FPinputind® BOOL Aways 1 BOOL
FPinpulinds BO0L TE_BiL1 BOOL

Data_iregity_1_|BO0L
&-£3 /0 Configuration CrndAckT BOOL
169 1756 Backplane, 1756-47 Crndacka BO0L
fa [011756-L61 General INDS7O_D [ | |

58 1] 1756-ENET/B Programming

TE_Bt_2 BO0L
Erter_Key BO0L
Trpt_1 BO0L
a2 BO0L
Tnpu3 BO0L

Task Expert Bit
Enler Key Hi Detected
Input 1 Stete
Ingut 2 State
Input 3 State

& Ethemet Molllp | |avebmm Mo BOOL
- [411756-DNB DeviceNet ¢ Net_Mods BOOL
&5 Devicelet

Data_Integity 2 | B00L

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 > ax W
4] Data Type: Integer_Scale_Status =]
(3 Controller General IND570_DeviceNet.| e =
£ Tasks
568 MainTask Name: Integer_Scale_Status
i £-£8 MainProgram
{13 program Tags Deseiption
i b MainRoutine
INDS70_Floating_Point
H INDS570_Integer
+-(23 Unscheduled Programs / Phases
-1 Motion Groups
(3 Add-On Instructions.
{5 Data Types Menmbers Data Type Size: 4 bytefs)
-G User-Defined
Cimd, Response Hame Data Type [ Sle D ssoiption External Acosss
o e Pespense TorgeL 1 BOOL  [Decmal | Target1 (Feed) Fiead/Wite
i " Inteoer Scale Stotun Taget 2 BOOL  |Decimal | Taget 2 [Fast Feed) Read/wWite
oS Taigel 3 BOOL  [Decimal | Target 3 (Tekerance OK) Fead/wite
Cf Add-On-Defined Comparater & | BOOL  |Decimal | Comparator 50N Read/wWite
5. Predefined Comparolo 4 |BOOL  |Decimal | Comparater 40N Fead/wite
L Module-Defined Comparater_3 | BOOL Decimal | Comparator 30N Read/wiits
£ Trends Comparator 2 |BOOL [Decimal | Comparater 20M Fiead/wite
&5 1O Configuration Compaiato 1 |BOOL  |Deemal | Comparstor 1 ON Read/wite
-89 1756 Backplane, 1756-A7 Erter_Key BOOL  Decimal | Enter Key Hit Detected Fiead/wite
ffa - eneral I )| Irput_ ecimal Input 1 State 2ad/wiite
9 [011756-L61 General INDS70_D Tnput_1 BOOL  |Decimal o Fiead/W
-8 [1]11756-ENET/B Programming Tnpu_2 BOOL  [Decimal | nput2 State Fiead /Wit
&5 Ethemet TPt 3 BOOL  |Decimal | [nput 3 State Read/Wite
- § [4]1756-DNE DeviceNet Scann Motion BOOL Decimal | Mation detected on Soale Fead/wite
5 DeviceNet Net Mods BOOL  [Desimal | Scaksin MET mode (Tars Executed) Read/wite
Update_In Proces| BOOL  |Decimal | /D1 updaling Output Buffer. Do NOT use Datal Pead/wite
Data 0K Bo0L Decimal Terminal in valid state to send data and receive commands. | Read/\Wite
A
Mave Up Mave Down [ ok ] [ ceneel | 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 Date OK status bit must be ON, and the two Data Intearity bits must match polarty. 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

A device 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 INDETO

Local 4:|.5tatusRegister.DeviceFailure] FP_Scale_Status.Data_OK CMD_Response.Data_integrity_1  FP_Scale_Status Data_Integrity_2 PS-

3 =/ E 4 E all 1 F Synchronous Copy File ~
Command Response Floating Point Scale E::{CE DNELFPJ"DULB;::";’:L]
from the INDST0 Data Status Data Length Ty

Integrity Bit 1 Integrity bit 2
CMD_Response.Data_Integrity_1  FP_Scale_Status.Data_Integrity_2
3B JE

Adevice on the Fittered Floating
DeviceNet Network Point Data from

has failed. INDST0

Local:4:| StatusRegister DeviceFailure MOV-

JF Move

Floating Point Scale Source  -6899.0

Status Scale in
Valid state to send
data and receive
commands
FP_Scale_Status.Data_ DK

IE
e

Dest FP_Data
016 &

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 fo perform these checks can result in the PLC program
using invalid data.

For Infeger 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 IND570 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 INDETO Terminal
in valid state to
send data and Integer Data from
receive commands. the INDSTO
Int_Scale_Status Data_0OK MOW-
JE Move —
Adevice on the Soures 85990
DE\:"IChENEft P.Jle;wclrk Dest Integer_Data
as failed. 014«
Local:4:1.StatusRegister.DeviceFailure
J1E
d 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 terminal 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 fo the fact that I/O Data may not be zeroed by the PLC when communications to the
DeviceNet Node fails, it is recommended that the Input data be further filtered by the
communications state flag available from the DeviceNet Scanner Module.
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EtherNet/IP™

Preface

Users should nofe that the Ethernet/IP optfion used in the IND570 terminal is also used in the
METTLER TOLEDO IND13T, IND331, IND570 and IND780 terminals.

There are minor differences in the Floating Point polled data between the terminals, so care should
be faken to use the appropriate PLC data format guide for each terminal family. This chapfer
describes connections and setup that are specific fo the EtherNet/IP option for IND570. The formats
of the dafa that is transferred between the IND570 and the PLC are described in Appendix A and
Appendix B.

EtherNet/IP Interface Board

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

MAC ID DIP

""" swifches
EtherNet 3 I

(RJA5) port

Figure 4-1: EtherNet/IP Module Components

Overview

EtherNet/IP, short for "EtherNet Industrial Profocol," is an open industrial networking standard that
takes advantage of commercial, off-the-shelf EtherNet communication chips and physical media.
This networking standard supports both implicit messaging (real-time I/0 messaging) and explicit
messaging (message exchange). The profocol is supported by the Open DeviceNet Vendor
Association (ODVA).

EtherNet/IP utilizes commercial, off-the-shelf EtherNet hardware (for example, switches and routers)
and is fully compatible with the Ethernet TCP/IP protocol suite. It uses the proven Control and
Information Profocol (CIP) to provide control, configuration, and data collection capability.

The kit enables the IND570 ferminal to communicate to Programmable Logic Controllers (PLCs)
through direct connection fo the EtherNet/IP network at either 10 or 100 Msps speed. The kit
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4.4.

4.4.1.

consists of a backplane-compatible 1/0 module, mounting hardware, and a ferrite. Software fo
implement the data exchange resides in the IND570 terminal.

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.

Definition of Terms

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

Table 4-1: EtherNet/IP Definition of Terms

Term Definition

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

Adapter
Class

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

In EtherNet/IP communication profocol unscheduled message transfer between a
PLC and CIP Adapfer 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 fransfer of data. Node resources are reserved in advance of dafa transfer and
Messaging | are dedicated and always available. Connected messaging reduces data
handling of messages in the node. Connected messages can be Implicif or
Explicit. See also Unconnected Messaging.

Connection | Source for I/O connection or message requests. Inifiates an 1/0 connection or
Originator | explicit message connection.

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 profocol that states the meaning of the message. This messaging
profocol is confained in the message data. Explicit Messages provide a one-time
transport of a data item. Explicit Messaging provide the means by which typical
request/response orienfed functions are performed (e.g. module configuration).
These messages are typically point-fo-point.

Explicit
Messaging
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Term

Definition

Implicit
Messaging

Implicit Messages (also known as Class 1, or cyclic messages) are exchanged
across 1/0 Connections with an associated Connection ID. The Connection ID
defines the meaning of the data and establishes the regular/repeated transport
rate and the transport class. No messaging protocol is contained within the
message data as with Explicit Messaging. Implicit Messages can be point-fo-
point or multicast and are used to transmit application-specific 1/0 data. This
term is used inferchangeably with the term 1/0 Messaging.

I/0 Client

Function that uses the I/0 messaging services of another (I/O Server) device fo
perform a task. Initiates a request for an I/O message to the server module. The
I/0 Client is a Connection Originator.

170
Messaging

Used inferchangeably with the term Implicit Messaging.

I/0 Server

Function that provides 1/0 messaging services to another (I/O Client) device.
Responds fo a request from the 1/0 Client. /0 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 task. Initiates an Explicit message request fo the server
device.

Message
Server

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

Scanner
Class

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

Target

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

Unconnected
Messaging

Provides a means for a node fo send message requests without esfablishing a
connection prior to data fransfer. 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.

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 option 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.
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4.4.3.

4.4.4.

4.5.

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 sysfem
designer, and then programmed into the IND570 terminal and PLC. The IND570 ferminal’s address
is programmed at Communication > PLC Interface > EtherNet/IP-Modbus TCP in the ferminal’s
setup menu. The IND570 IP Address entry must be unique for each IND570 terminal, and must not
conflict with other devices on the nefwork.

Supported Data Formats

The terminal’s EtherNet/IP inferface provides discrete data 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 inferface uses discrete data for its communication with PLCs.

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

Appendix A and B provide detailed information on data formats.

Data Definition

4.5.1. 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 Inpuf Assembly Instance is 100 (decimal). This instance is used for all Data Formats and
data 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 setup set the Configuration Instance to 1 and the data size to zero.
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 limitations.

45.2, Discrete Data
Please refer fo Appendix C, Common Data Features for a description of discrefe data, 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.
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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 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 sefup menu at Communication > PLC > Data Format (Figure 4-2).

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 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
(‘;\:fos':' Description Input Size Output Size Description (‘;\:fos':'
0 Infeger Value == 2 Words 2 Words -—| Load Integer Value 0
1 Scale Status =3 (4 Bytes) (4 Bytes) =3 Command 1
2 Integer Value | oo 4 Words 4 Words - Load Integer Value 2
3 Scale Status =3 (8 Bytes) (8 Bytes) =3 Command 3
4 Integer Value | oo 6 \Words 6 Words - Load Integer Value 4
5 Scale Status =3 (12 Bytes) (12 Bytes) =3 Command 5
6 Infeger Value =< 8 Words 8 Words o <| Load Integer Value 6
7 Scale Status =3 (16 Bytes) (16 Bytes) =3 Command 7
1/0 Size Summary
Message Words Bytes
Slot Input Output Input Output

1 2 2 4 4

2 4 4 8 8

3 6 6 12 12

4 8 8 16 16

The floating point format provides four 16-bit words of input data and three 16-bit words of output
data) per Message Slot. Table 4-3 provides defails.
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Table 4-3: EtherNet/IP PLC Floating Point Input Words

Input Data to PLC Output Data from PLC
Word _ . . _ Word
Offset Description Input Size Output Size Description Offset
0 %ommond Reserved 0
esponse =
S
1 4-Byte % 4 \Words 4 Words - Command 1
Floating Point | & | (8 Bytes) (8 Bytes) §
2 Value g 2 | 4-Byte Floafing 2
3 Scale Stafus é Point Load Value 3
4 (I;ommond N Command 4
esponse N el
5 4-Byt 2 8 Word 7 Hords cé 5
-byle @ oras (14 Bytes) g - i
Floating Point | & | (16 Bytes) 8 4-Byte Floafing
6 Value a Point Load Value 6
=
7 Scale Stafus ™ Command 7
5
8 Command 10 Words % . 8
Response ® (20 Bytes) g | 4-Byte Floafing
S $ Point Load Value
9 4-Byte % | 12 Words 9
Floating Point | & | (24 Bytes)
10 Value é < Command 10
5
1 Scale Stafus 13 Words | g 1
(26 Bytes) g 4-Byte Floating
12 Command £ | Point Load Value 12
Response s
S
13 4-Byte % | 16 Words
Floating Point | & | (32 Bytes)
14 Value 8
=
15 Scale Stafus
1/0 Size Summary
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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Floating Point

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

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 data; the second is in the ending byte of the data for a
scale slot. The PLC program must verify that both dafa 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.

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 EtherNetl/IP.
This document also includes the hex Class Code, Instance and Aftribute for the shared data. The
PLC must use Get Atfribute Single (service code e) to read a Shared Data Variable and Set Aftribute
Single (service code 10) to write a Shared Data Variable.

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

Controlling Discrete 1/0 Using a PLC Interface

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

,,,,,, | Subnet Mask
| Gateway Address

— Data Format \

-~ Operating Mode

,,,,,,,, ! Byte Order
[ Message Siofs

|
L] Format |
|
|

Figure 4-2: EtherNet/IP Setup Block

48.1. EtherNet/IP and Data Format Setup Blocks

48.1.1. EtherNet/IP Setup
The EtherNet/IP setup block at Communication > PLC Interface > EtherNel/IP is where the IP
Address, Subnet Mask and Gafeway Address of the EtherNet/IP interface are specified. If DHCP is
selected, the IND570 will carry out a power cycle and will automatically populatfe 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 Sefup
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 byte order defermined by the Byte Order selection.
Byte order arrangement in the IND560 terminals does not match that of IND131/331 and IND780.
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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 (defaulf), and Double Word Swap.

Message Slots
Select 1, 2, 3 or 4 slofs.

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 doesn’t, then check the
wiring and network connections.

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

o Confirm that the IND570 settings for data type, /0 size and IP address assignment match
those in the PLC, and that each IND570 has a unique IP address.

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

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

e Confirm that the PLC's Ethernet/IP module firmware is up to date: the IND570's module
contains the latest protocol 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.
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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.

The Primary status is the condition most probably indicated by the LED. The Secondary status
represents other conditions which may occur in the EtherNet/IP module or EtherNet/IP network, in
conjunction with the Primary status. Both Primary and Secondary statuses are provided, to better
support troubleshooting efforts.

For example, when the Link Activity LED (1) is solid green, the primary indication is that IND570
EtherNet/IP module is plugged info the network. However, it is possible that the PLC is physically
connected to the network, but not communicating with it.

1: Link Activity

= . 2: Module Status
PRRRRRRY) \
ﬁ-_

2345\:78

4: Activity
Figure 4-3: EtherNet/IP Status Indicator LEDs

Table 4-4: EtherNet/ IP LEDs Status Indications

3: Network Status

LED # State IND570 EIP Primary Status Secondary Status
Off Cable disconnected af ferminal No link (or no power)
1 - Link Disconnected cable at PLC
Activity Solid green Cable connected at terminal PLC in Program mode
Terminal in setup mode
Off No power -
2 - Module Solid green Connected and operating normally Terminal in setup mode
Status Cable disconnected at PLC
Flashing green Cable disconnected af ferminal -
PLC in Program mode
o | -
3 - Network Solid green EtherNef/ IP nefwork connection properly PLC i.n Prpgrom mode
Status established Terminal in setup mode
Flashing red Cable d?sconnected at PLC. i
Cable disconnected af terminal
Off Cable disconnected af ferminal No Ethernet activity, or no power
Cable connected at terminal
4 - Activity Blinking green Coblg disconnected at PLC i
PLC in program mode
Terminal in sefup mode
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Programming Examples

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

E Nofe: The Utilities folder of the IND570 documentation CD contains complefe 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 Aufo Negofiafe setfing 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 descripfors. The 4 Message Slot versions of each module can then
be reduced to other message slot sizes so that the programming software will maintain the
descriptors for the updated modules.

Communication Module Profiles

Controller Organizer i X
f---[:l Controller General_INDST0_EthernetlP_Sample
-3 Tasks
+[:I Motion Groups
[:l Add-0On Instructions
+[:I Data Types
[:l Trends
555 VO Configuration
-3 1756 Backplane, 1756-A4
@ [0]1756-L71 General_IND570_EthernetlP_Sarnple
3. ] [211756-ENBT/A Ethernet IP_Bridge
—-,5'-"5 Ethernet
- 1756-ENBT/A Ethernet IP_Bridge
3
- [} IND570 Etheret/IP/A INDSTOEnet INTOIV_2Slats AOP
fl IND570 Ethernet/IP/A IND570Enet_ INTDIV_4Slots_AOP
- [ IND570 Ethermet/IP/A INDST0Enet_FLOAT_AOP
- B IND570 Ethernet/IP/A INDSTOEnet_FLOAT_3Slot_AOP
. ] IND570 Ethemet/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.
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[ ™I Module Properties: Ethemnet _IP_Bridge (IND570 Ethemet/IP 2.018) [=]=] =]

General | Connection | Maodule Info | Vendnr‘

Type: IND570 Ethernet/IP Scale Terminal

Vendor: Mettler Toledo Inc.

Parent: Ethernet_IP_Bridge Ethernet Address

Name: IND570_INTDIV_ACR 7 Private Network: 192.168.1. \:l
Description: - @ IP Address: 192 . 168 . 0 . 57

Module Definition

Revision: 2.018

Electronic Keying: Bk Module Definition

Connection: DATA

Data Format: IntegerDivisions Series:
Mumber of Slots: 1

Revision: 018 [+

Electronic Keying: [Exact Match -
C [DATA I
Data Format: ivisi

Fioat |

Status: Offline

Figure 4-5: Integer Mode Communication Module Configurations

_[
23 Controller General_IND570_EthernetlP_Sample
-3 Tasks
23 Motion Groups
[ Add-On Instructions
-3 Data Types
(23 Trends
EX=h] Configuration
=& 1756 Backplane, 1756-A4
ﬁl [011756-L71 General IND570_EthernetlP_Sample
£ [ [2]1756-EMBT/A Ethernet IP_Bridge
2% Ethernet

i Ml 1756-ENBT/A Ethernet_IP_Bridge
-8 INDST0 Ethernet/IP/A INDSTO_INTDIV_AOP
: - Bl INDST70 Ethernet/IP/A INDSTOEnet_INTDIV_2Slots_AOP

O, N 110570 Ethemet/IP/A INDS70Enet_FLOAT_AQP
. f] IND570 Ethemet/IP/A INDST0Enet FLOAT 3Slot AOP
fl ND570 Ethernet/IP/A INDST0Enet 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 slof, second is 3 message slots, and the last one is for 4 message slofs.
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& Module Properties: Ethernet_IP_Bridge (INDS70 Ethernet/IP 2.018) [=[@ =]

General | Caonnection | Module Info | Vendmr|

Type: IND570 Ethernet/TP Scale Terminl

Vendor: Metter-Toledo Inc.

Parent: Ethernet_IP_Bridge Ethernet Address

Name: IND570Enet_FLOAT AOP () Private Network: 192.168.1. \:I
Description: - (@ IP Address: 192 . 168 . 0 . 157

Module Definition

Revisian: 2.018

Electronic Keying: Exact Match Module Definition

Connection: DATA

Data Format Float Series:
Number of Slots: 1

e s
Electronic Keying: [Eract Match v]
Connection: [oaTA =
Data Format:
Number of Slots:

Status: Offline
Float

Figure 4-7: Floating Point Mode Communication Module Configuration

4.10.2. General Programming Notes

The following principles should always be applied to guarantee the validity of the data 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 4-8.

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!

I the Data OK bit is off, then a major error has been recorded at the scale. Flag the error by forcing a -8899.0 into the returned weight value.
Floating Point Data

(usually Weight)
returned from the
INDS70
INDS70Enet_FLOAT_AOP:1.Slot1.DataOk INDS70Enet_FLOAT_AOP1SIoH Datalntegrity!  INDS70Enet_FLOAT_ACP:LSlot1 P
2 JF JF JE Copy File

Source INDS70Enet_FLOAT_AOP1Siot1 FPdatat
Dest FloatingPoint_Data
Length 1

INDS70Enet FLOAT_AOP:1Slot1.Dataintegrity!  INDS70Enet_FLOAT_AOP:LSlot1 Datalntegrity2

Floating Point Data

(usually Weight)

returned from the
NDST0

INDST0Enet_FLOAT_AOP:1.Slot! DataOk

Wove
Source -9999.0

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

ate the Cyciic Weight

If the Data OK flag is on, and there

Note that the Corret | m the IND Terminal

Ifthe Data_OK bit goes off, write & -3399.0 to the Cycic_Weight as a flag that there is an error on the load cell
Integer Data from

INDST0

INDS70_INTDIV_AOP:.Slot1.Data0k  INDS70_INTDIV_AOP:LSlot1.Up
TE Ep

tiply
e A INDSTO_INTDI_AOP1 Slot! Weight
0¢

HMutt
Sourcs

Source B Incremen t
Dest

INDS70_INTDIV_AOP:.Slot1.DataOk  INDSTO_INTDIV_AOP:LSlot1.UpdatelnProgress
2R 1E
VE 1F

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.

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 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:

e Class Code

e Instance Number
o Affribute 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.
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Scale Functionality

Dynamic Scale Weight (WT) | Instance
Access:  “Recd Only.” Access level is not customizable.
oss Code: v :
Class Class Code: _wt Dato Type: D
“|  ControlNet Class Code: 68 hex /
Instance 1- 4 = Scale plafforms 1 -4
Insfances: 5
Instance 5 = Sum scale.
Aftributes: Lengm
Mote: The last two digits of each shared data variable is its atiribute.
wi—00 Composite wi block S na___Gomposite of entire block
wH-01 ) Displayed Gross Weight &‘ [

. - When user has enabled MinWeigh, the first charocter contains an ™+
Attribute LR Bl 513 ™ \henthe MinWeigh conditions are not met.

Ib pounds, kg kilograms, groms, oz cunces, oziroy, dwt

w03 Weight Units i i pennyweights, mefric fons, fon, or cusfom units name

wi—04  Displayed Aux Gross Weight 513 it

wi-05  Displayed Aux Net Weight 513
Ib pounds, kg kilograms, grams, oz ounces, Ib-0z pounds &

wi—06  Aux Weight Units 57 it ounces, oziroy, ounces, dwt pennyweights, mefric fons, fon, or
custom units name

wi--07  Rate Period 52 i Mo, Sec, Min, Hour

wi—08 Displayed Rate s13 ot

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

WTO10]1
TT =

Instance
Shared Data

Variable Type

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 fo access.

4.10.3.1. Shared Data Variable Name Instance Number

The “Instance” is used in other METTLER TOLEDO ferminals 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
defails of the variable spelled out in the Shared Data Reference.

4.10.4. 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 (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
ControlNet.
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4-16

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.

Point Terminal
FP_Tare_lisg

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

Send o TARE message Send a TARE message
tothe Floating ta the Floating
Point Terminal Point Terminal
MSG_FP_Tare EN A

1E

int Terminal
MSG_FP_Tare DN
IE

Message Configuration - MSG_ER - - n - N#G_FP_Ta ==
ommunication Tag o on ]
= = I
Message Type (CIP Generic f N FLOAT AOP || Bowe.. [
1 5 | Message Poth Bhagger
Senice [ gt Aminute Single v  Source Abweys_ONE - well -
Type o Pain: INDS70Enet FLOM
Source Length: 1 2l (Byes) o 4
Service g Hexl class: 76 (Hex) - % CiP INDE70EnaU FLOAT,
(Hex) ; e | = &0 Configuration
[ MewTag.. Soun & &8 1756 Backplane, 1756-A4
%9 [0]1756-L71 General_INDS70_Ethemeg_Sample
Cong ¥ [2) 1756-ENET /A Ethemet_P_Bridg
=5 Ethemet
8 1756-ENBT/A Ethemer_IP_gi
| O Enable
| O Enable L Enable Waiting J Stant U Done Done Length: 0
O Emor Cof AOP|
O Emer Code: Extended Error Code: Timed Out ¢ - = oe {
ath: - =
Ertor Path 8 IND570 Ethemet/IP/A INDS70Enet_FLOAT_4Slots_AOP = | ||
Enct Taxt Error Text: m 0

| -

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 it from the list.

Other commands such as Clear, Zero, and Print would be sent in an idenfical way, changing the
atfribute to 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.

Miesage Conhiguratan - MG ER-Redl Weg

“ Enable < Enabia Y alng w Siari Do Done Langd 4
b B Coo
o Enow Coda Exdended Emoy Code Tmed Oul * e Paths
Ei
i Py s T
Enar Tk
T Hslp [ ][ concel Falp

= = e =

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.

5.

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

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

Atfribute in Hexadecimal for the Shared Data Variable WTO101, found in the Shared Data
Reference Manual.

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

The IND570 returns 4 bytes of datfa 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

R

EAL 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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Modbus TCP

Modbus TCP Interface

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

EtherNet

(RJ45) port Status

LEDs

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 fo establish
master-slave/client-server communication between infelligent devices. It is an open standard
network protocol, widely used in the industrial manufacturing environment. Modbus can be used in
multiple master-slave applications to monifor and program devices; to communicate between
intelligent devices and sensors and instruments; and 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 fransport profocol of that consists of a set of layered protocols, providing a
reliable data transport mechanism between machines. The open Modbus TCP/IP specification was
developed in 1999. The ModbusTCP 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.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

2.4.

5.4.1.

Specifications

Network Type Ethernet-TCP/IP based simple Client/Server network.

Star, tree or line structures; all fopologies 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 opfic or

Installation wireless standards can be used. The IND570 Modbus TCP option provides an RJ-45
Ethernet port connection.

Speed 10, 100 Mbits.

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.

Communications

The IND570 terminal 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.

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

Supported Data Formats

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

Data Definition

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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5.4.3.

5.4.4.

5.4.5.
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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 -9989.0 into the returned weight value.
Floating Point Data

Floating Point (usually Weight)
Communication Link returned from the
falled Data OK Data Integriy 1 Data Integriy 2 NDS70
FP_Comms_Failed | NDS70_Controlet_FloatiDatalS] 15 INDS70_ControlNet_Float-LData[2]. 13 INDS70_ControlNet_FlostDataf3]. 14
¥ JG JE JE ) A t1.Datal3]
R ource NDS70_Controliet_Float! Datal
atalie o Datalie gy 2 Dest FloatingPoint_Data
INDS70_ControlNet_Float:LDatal2].13  INDS70_ConirolNet_Float:LData(z]. 14 Longth -
/B JE
i i

Floating Point Data
(usually Weight)
returned from the
Data 0K MDST0
IND570_ControlNet_FloatDatal5].15
Move

IE
- 5 999.0
Floating Point ource -9999.
Cmmu: “ﬁm o Dest FloatingPoint_Data
iy -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 byfe ordering, please refer to Appendix C, Common Data Features.
Register Mapping

The memory of the Modbus TCP Kit option board is mapped as shown in Table b-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 dafa to the IND570 starting af 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 slot is assigned fo an internal local or
remote scale.
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The number of Message Slots is set up in Communication > PLC > Data Format setup menu.

The infeger and division formats 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?I?IIrse'se; Description Input Size Output Size Description (‘;\:fos':'

400001* | Infeger Value o= 2 Words 2 Words = Load Infeger Value | 401025
400002 | Scale Status | — @ (4 Bytes) (4Byles) | =@  Ccommand | 401026
400003 | Integer Value 2N 4 Words 4 Words PO Load Infeger Value | 401027
400004 | Scale Status | — @ (8 Byles) (8 Bytes) =@  Command 401028
400005 | Infeger Value | oo g Words 6 Words o Load Infeger Value | 401029
400006 | Scle Siatus | =@ (12 Byles) (128yles) | =& Gommand 401030
400007 | Integer Value 23 8 Words 8 Words o Load Infeger Value | 401031
400008 | Scale Status | — @ (16 Bytes) (16Byles) | =&  command | 401032

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

The floating poinf format provides four 16-bit words of input data and three 16-bit words of output
data per Message Slot. Table 5-3 provides defails.

Table 5-3: Modbus TCP PLC Floating Point /0 Words

Input Data to PLC Output Data from PLC
Register _— . . _— Register
Address Description Input Size Output Size Description T
400001 Command Reserved 401025
Response =
S
400002 4-Byte @ 4 Words 4 \Words = Command 401026
Floating S | (8Bytes) (8 Bytes) %
400003 | Ppointvalue | & 2 | 4-ByfeFloating | 401027
400004 | Scale Status £ | PointloadValue 51008
400005 | Command & | Command | 401029
Response N 5
2 7 Words ‘g_,)
400006 4—Byte o 8 Words (14 Bytes) 3 4-Byte Floating 401030
Floating g | (16 Bytes) g .
400007 Point Value é Point Load Value | 401031
400008 | Scale Status 10 Words gg Command 401032
400009 | Ccommand = a4 12 Words (20 Bytes) =3 4-Byte Floating | 401033
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Input Data to PLC Output Data from PLC
Register . . . . Register
Address Description Input Size Output Size Description T
Response (24 Bytes) Point Load Value
400010 4-Byte 401034
Floating
400011 Point Value < Command 401035
5
400012 | Scale Status 13 Words ° 401036
(26 Bytes) 2 4-Byte Floating
400013 Command 2 | PoinfLoad Value | 401037
Response s
S
400014 4-Byte cé), 16 Words
Floating S | (32 Byfes)
400015 | point Value é
400016 | Scale Status

5.4.6. Integer and Division

\When one of these formats is selected, the IND570 will have two 16-bit words for input data and
two 16-bit words for oufput 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 infeger and division data formats.

5.4.7. Floating Point

For a general account of Floating Point operation, dafa 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 ferminal enables the Modbus TCP parametfers in
a program block under Communications > PLC Interface > Ethernel/IP. Figure 5-3 shows the
Modbus TCP setup block.
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| PLC |
e | EtherNet/IP-Modbus TCP \

- MAC Address \

DHCP Client \

IP Address |

|

|

Subnet Mask
,,,,,,, Gateway Address

- Data Format [

o] Operating Mode

] Format
,,,,,, Byte Order
------ Message Slots

Figure 5-3: The Modbus TCP Setup Block

5.6.1. Modbus TCP and Data Format Setup Blocks
56.1.1. 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 Gateway
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.

5.6.1.2.1. 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 byfe order arrangements as the METTLER TOLEDO
IND131/331 and IND780 ferminals. If IND560 Emulation is selected, the fransmitted bytes in
discrete mode will mafch the existing IND560 bytfe order determined by the Byte 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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5.7.1.
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Format

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

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

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

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).

e Confirm that the IND570 settings 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 Ifthe PLC interface 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 interface.
Status LEDs

The EtherNet/IP — Modbus TCP interface card has four status LEDs indicators to indicate
communication and fault status of the card. Figure 5-1 indicates the location of these LEDs, and
Figure 5-4 shows the array of the LEDs on the card. Table 5-4 explains the meaning

Link Activity c e Module Status
Activity e e Network Status

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

METTLER TOLEDO IND570 PLC Interface Manual 5-7



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 off Flashing Green Flashing Red off
Terminal
PLC in Program Mode Solid Green Flashing Green Solid Green Blinking Green
Terminal in Setup Mode Solid Green Solid Green Solid Green Blinking Green

5.8. 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

Wergzion 26xL SR1.b
Copyright 2 1395-2003 Schheider Electric GmbH.

sy modicon.com

Current user;
Aooess level: Supervizor
Connectiorn: none
Licensed to:
) Ok
Serial;

Figure 5-5: Concept Programming Unit Welcome Screen

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).
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x

Open File ?

Fil= name: Eolders: ok
|MT_|NT,F'H._| c:hoancepthtestpriymt bak,

Caricel

:I B -
[ CONCEPT M etwark...
[= TESTFR.

(= MT BAK
(3 DFE
I (3 DFE.GLE |

flef

Lizt files of type: Drrives:
Concept Projects [*.pr) j | == 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.
E] Project Browser !EE

Project : MT_INT
EI% MT_Scales
B2, INTEGER
Seale_1
Scale_2
Scale_3
Scale_4

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 / 1/0 Scanner Window

5-10 METTLER TOLEDO IND570 PLC Interface Manual 302056335 | M | 1/2024



30205335 | M

1/2024

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

Slave IP Address: 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 Rafe:

Read Ref Master:  The start of PLC registers to which the IND570Q’s information is written. This address
ALWAYS is 400001

Read Ref Slave:  The start of IND570 register where the scale data is sfored. This address can be any
value 4XXXXX PLC address.

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

Read Length & This is determined 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

I Ethernet / IfO Scanner .En
Ethernet Configuration:
+ Spe 3 Intermet Address: [192.T68.1.37 Go Subnet Mask: 255 255 255.0
P
- Use Boatp Server Gateway: [192.168.1.1 Frame Type: |[ETHERMET Il =
1/0 Scanner Configuratian:
Master Module (Slat): |Siot 3: T40-NOE-77100 = | | | | 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 |
——PLC

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. 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 to the IND570. Table 5-5 indicates the values for each scale.

Siave P Addess | 1, Aot | Pepfie | Resdfef | Resdfe | fesd | Lestvabe | wiefel | wiefe | e | =
1 |1927168.1.36 L 1] 00 100 400001 400001 2 Hald Last L 401025 4m 025 g
Figure 5-11: Integer or Division Mode Configuration
Table 5-5: Configuration of Integer or Division Mode
Description ss‘:::e’* Af;[’)ess;;“ Format
Read by PLC from 570:
Weight Data Slof 1 400001 Int
Status Data Slof 1 400002 Int
Weight Data Slot 2 400003 Int
Status Dafa Slof 2 400004 Int
Weight Data Slot 3 400005 Int
Status Data Slot 3 400006 Int
Weight Data Slot 4 400007 Int
Status Dafa Slof 4 400008 Int
The PLC will write to:
Data Value to be written Slof 1 401025 Int
Command Word Slof 1 401026 Int
Data Value to be writfen Slof 2 401027 Int
Command Word Slof 2 401028 Int
Data Value to be written Slot 3 401029 Int
Command Word Slot 3 401030 Int
Data Value to be written Slof 4 401031 Int
Command Word Slof 4 401032 Int

* 4001, 40001, 400001 are PLC Memory Dependent.

5.8.2. Floating Point Mode Configuration

The IND570 Configured for 4 slots in Floating Point mode FP. 16 Words are Read into the PLC and
13 words are written to the IND570. Table 5-6 indicates the values for each scale.
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Seve P Acdass Ut Hesth | FopPato| Feadfe | Reaafiel | fesd | Latyabe | Mutofier | MiteRel | ke |
192.168.1.36 IL a 300 400001 400001 16 Hold Last IL 401025 401025 13
Figure 5-12: FLP Mode Configuration
Table 5-6: Configuration Floating Point Mode
Description ss(:::e’,,‘ Af;[’;s;;“ Format
Read by PLC from 570:
Weight Data Slot 1 400002-400003 Float
Command Ack Register Slof 1 400001 Int
Status Register Slot 1 400004 Int
Weight Data Slot 2 400006-400007 Float
Command Ack Register Slof 2 400005 Int
Status Register Slot 2 400008 Int
Weight Data Slot 3 400010-400011 Float
Command Ack Register Slot 3 400009 Int
Status Register Slot 3 400012 Int
Weight Data Slot 4 400014-400015 Float
Command Ack Register Slof 4 400013 Int
Status Datfa Slof 4 400016 Int
The PLC will write to:
Reserved Slof 1 401025 Int
Command Word Slof 1 401026 Int
Data Value to be Written Slof 1 401027-401028 Float
Command Word Slof 2 401029 Int
Data Value to be Written Slof 2 401030-401031 Float
Command Word Slot 3 401032 Int
Data Value to be Written Slot 3 401033-401034 Float
Command Word Slof 4 401035 Int
Data Value to be Written Slof 4 401036-401037 Float
* Note that any scale data can be configured to correspond with any slot
number. 4001, 40001, 400001 PLC Memory Dependent.
Integer Logic Examples
2 Words of Data are associated with a scale when in infeger mode.
Weight Data for scale 1 is stored in the IND570 in register 400001.
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o Status Data for this weight and the IND570 is in register 400002.
5.8.3.1. Read Logic

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 sfatus word.

M Select FFB E3|Bl = select FFB x|

Library Group Library Group

(sl =l S an =l =l
EFE EFE

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

YWORD _AS LIDINT

INT_TO_LIMT

INTEG_ ___ ~|| |wDRD_TO_BODL
Library zorked... Help on Type Library zorked... Help on Type
LClose Help LCloze Help

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

5.8.3.2. 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 to Integer Logic
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6 PROFIBUS

The PROFIBUS option card enables the IND570 ferminal fo communicate to a PROFIBUS DP master
according to DIN 19 245. It consists of an IND570 terminal backplane-compatible module and
software that resides in the terminal, which implements the data exchange.

The card inferfaces to Programmable Logic Controllers (PLCs) and Digital Control Systems (DCSSs)
that adhere to the PROFIBUS-DPVO specification. The PROFIBUS appears as a block of I/0 on the
PROFIBUS network. The size and mapping of the I/O depends on the setup of the PROFIBUS
interface within the software of the IND570.

The data mapped within the 1/0 block is defined as Discrefe or Shared Data Variables. Discrete data
can be set as Infeger, Division, or Floating Point.

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

In the newer Siemens PLC S7, the PROFIBUS optfion is infegrated into the main PCB.

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 fo be used. The two boards differ in the orientation of their
connectors. Figure 6-1 shows the harsh version of the opfion board, Figure 6-2 the panel mount
version. Both connectors are active on the harsh version of the option board.

g 0 U e i S
94V-0\) E316668

=[%)
= G
n| R43
;

e
L
L
e
e
[ ]
L]
L ]
a
e
e
L]
L
.
L}
[}

Status
LEDs

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 profocol
archifecture is based on the Open Systems Inferconnection (OSI) reference model in accordance
with the international standard ISO 7498.

The IND570 ferminal supports PROFIBUS-DPVO which is designed for high-speed dafa transfer at
the sensor actuator level — DP means Distributed Peripherals. At this level, controllers such as PLCs
exchange dafa with their distributed peripherals via a fast serial link. The data exchange with these
distributed devices is cyclic. The central controller reads the input information from the slaves and
sends the oufput information back fo the peripherals.

6.2.1. Node/Rack Address

Each IND570 PROFIBUS option card represents one physical node. The node address is chosen by
the system designer and then programmed into the IND570 and the PLC. The IND570’s node

address is programmed in setup af Communication > PLC. The node address and number of input
and output words used to communicate between the ferminal and the PLC are programmed info the
PLC by using its PROFIBUS network configuration software and the IND570’s PROFIBUS -GSD files.

The IND570 setup menus allow the selection of the logical rack (node) address, the data format
(Infeger/Floating Point/Divisions), the number of message slots assigned to the node, and the
option of sending and receiving Shared Data. The number of input and oufput words required and
the mapping of the 1/0 data depends on these selections.

The IND570 PROFIBUS GSD has a block of 1/0 defined for each of the 14 possible IND570
PROFIBUS combinations. The IND570 terminal will defermine the number of input and output words
needed for the number of configured message slots and the chosen data format. The PLC must be
configured for the same amount of space.
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6.2.2. Supported Data Formats

The terminal’s PROFIBUS inferface has two types of data exchanges: discrete data and shared data.
The locations for each of these types of data are predefined by the IND570.

Each message slof selected to pass data through the ferminal’s PROFIBUS option has its own
assigned inpuf and output words for confinuous information to and from the PLC. Floating point,
integer, and divisions are supported.

Shared dafa access is only available when the Setup > Communications > PLC > PROFIBUS >
Shared Data opfion is Enabled. This data is used fo pass information that cannot be sent in the
discrete data because of its size, or because of process speed limitations. It uses additional input
and output word space. The length of shared dafa value and data type depends on the type of
shared data field requested. In no case does it exceed 10 words (20 byfes).

6.3. Data Definition

6.3.1. Data Integrity

The IND570 has specific bits to allow the PLC to confirm that data was received without interruption
and that the IND570 is nof in an error condition. It is important fo 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.

6.3.2. Discrete Data

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

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

6.3.4. Floating Point

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

Siemens S7 and Rockwell/Allen-Bradley PLCs support the IEEE Standard floating point numbers.

6.4. Shared Data

6.4.1. Operational Overview

If Shared Data is Enabled in the PLC’s PROFIBUS Setup, the PLC can access Shared Data on an
IND570 over the PROFIBUS, using an extension of the cyclic I/0.

30205335 | M | 1/2024 METTLER TOLEDO IND570 PLC Interface Manual 6-3



6-4

6.4.1.1.

6.4.1.2.

The PLC must specify the Shared Data command and variable name in the PLC output message. If
the command is a wrife command, then the PLC output message must also contain the write field
value. The maximum length of the value is 20 bytes.

When the Shared Data command is a read command, the PLC input message will have a read field
containing the dafa from the Shared Data variable specified in the output message. The maximum
length of the dafa reported in the read field is 20 bytes.

The Shared Data variables are self-typing. The IND570 terminal defermines the type of any valid
data field in the message from the variable’s name and definition in Shared Data. The terminal will
not allow string data to be wriften in a floating point variable or vice versa.

Shared Data Input

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

O Null status

1 Command completed successfully

2 Invalid shared data name

3 Invalid shared dafa command

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

The shared data read field value contains the value of the shared data variable specified in the
shared data output (from the PLC fo the terminal). If is only present when the command from the
shared data output requests read shared data. This value is self-typing; for example, it could be a
floating point number or a string variable. The length is defermined by the variable selected buf will
not exceed 20 bytes. See the tables following the Shared Data Output for a list of possible variables
and their contents.

Shared Data Output

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

the shared dafa output command). The shared data command information is a word that contains
an integer value. This infeger value represents one of the following status values:

0 Null command
1 Read shared data

2 Write shared data

The terminal processes a shared data command “on demand” by the PLC. When a new value is
placed in the shared data command word, the terminal will perform the command issued. The
terminal does not provide “real time” information to the PLC; it supplies a “snapshot” of the dafa not
an automatic update of new values of the same shared data command. Instead, the PLC must
request the information again by sefting a new value in the shared data command word.
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To do successive reads, for example, the PLC must alfernate between a “null” command and a
“read” command in the shared data command word. For the most efficient processing, the PLC
should set up the terminal name, the variable name, and the write value (if any) while it is setting
the “null” command. Once that is completed, the PLC can then set the shared data command fo
“read” or “write”.

Refer fo the IND570 Shared Data Reference for a complete listing of Shared Data Fields.

IND570 PROFIBUS 1/0 Mapping

Integer or Division Mode With Shared Data Access
Input Data To PLC Output Data From PLC

Byte Byte
Offsef Description Description Offset L
E3 0 Integer Value >~ o Load Infeger Value 0 1
2 Scale Status Z3 =3 Command 2
4 Integer Value =N >N Load Integer Value 4
6 Scale Status 2 ‘56 = g Command 6
8 Integer Value %f gf Load Integer Value 8
10 Scale Status =3 =z Command 10
12 Infeger Value _— i Load Integer Value 12
14 Scale Status = ‘aa = g Command 14
g (16 NULL 0 NullSD* Command | SD* Command 16 g
a 18| SD*AccessSfaftus |\ | 2w sp- commond ( NULL 18 8
§ 20 Byle O Byle 1 3 r——— Char0="A" [Char1 ="K | 20 §
= 22| Bye2 Byle 3 A\ 0.9, "AKOTO1" { Char2="0' [Char3="1" | 22 =
= g 24| Byes Byte 5 i} \ P || cChar4="0" |Char5="1" | 24 . o
é % 26| Bres | orer || § é rr":fgggsgmm ) ByleO | Byel |26 E 2‘
g 28| Byes Byte 9 % E 4 = Field Write Profected il Bye3 |28 B
o+ 30| Bye10 Byte 11 £% Byte 4 Byes5 |30 | -2
g 32| Bye12 Byte 13 - § %E Byte 6 Byle7 |32 §
U'};; 34| Bye14 Byle 15 g8, | bres Byle9 |34 E
36| Bye1s Byte 17 = Byte 10 Bye11 |36 | &
38| Bye1s | Byle19 S [emwi2 | seis |38
40 Reserved Byte 14 Byte 156 | 40
42 Reserved Byle 16 Byle 17 | 42
v | 44 Reserved Byle 18 Byte 19 |44 v

* SD refers to Shared Data
Figure 6-3: Integer/Division 1/0 Mapping

Figure 6-3 shows the overall /0 mapping for IND570 terminals configured for Integer or Division
PLC Communication mode. For both the Input and Oufput mappings, each message slot occupies
4 bytes or 2 Integer words. When configuring the PLC’s communications, the appropriate GSD I/0
selection should be made as follows:
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1 Message Slot = 1/0 2 Wrd

2 Message Slots = /0 4 Wrd
3 Message Slots = I/0 6 Wrd
4 Message Slofs = /0 8 Wrd

E Note that if Shared Data has been Enabled, then regardless of the number of message slots
configured, the I/0 size selected from the GSD configuration should always be “I/O 23 Wrd” (for
Integer and Division mode only!).

Input Data To PLC

Floating Point Mode With Shared Datfa Access
Output Data From PLC

Byte Byte
o Offset Description Description Offset
4+ 0 Command Response Reserved 0
(3]
2 4 Byfe ?)'_ o Command 2
) . 25 o
4 Floating Point Value % = % 5 | 4 Byte Floating Point 4
6 Scale Status =L Load Value 6
8 Command Response o Command 8
[«+]
O o
10 4 Byte 3 ij 25 | 4Byt Floating Point | 10
12 Floating Point Value | 8 -2 2 Load Value 12
=
14 Scale Status %m Command 14
o
16 Commend Respanse [ @5 | 4Byle Floating Point | 16
18 4 Byle ) =g Lood Value 18
20 Floating Point Vialue é %5 o Command 20
5 o
=) 22 Scale Stafus @75 | 4 Byle Floating Point 22
) 24 Command Response = Load Value 24
S 26 S S — SD*C d 26|
= s 4 EVTGr - g 5 0 = Null SD* Command omman
= oating Point Value @02 1 =Read SD* Command ~ /
g 28 25 2 = Write SD* Command NULL 28
.T ) 30 Scale Status [ sp* Name | Char0="A" |Char1 ="K | 30
© 32 SD* Access Status { String, e.g. < | Char2="0" | Char3 ="1" | 32
o 34 Byte O Byte 1 1 \\‘\“\ e Char4 =0' |Char5="1" | 34
36 Byle 2 Byle 3 \'\:\\J 0 = Null Status Byte 0 Byte 1 36
\ 1 = Command Success
8 38 Byte 4 Byte 5 \ 2 =Invalid SD* Name Byte 2 Byte 3 38
< j=] | 3 = Invalid SD* Command
g 40 Byte 6 Byte 7 - 2 4 = Field Write Profected Byte 4 Byte 5 40
e} o
§ 42| Byes8 Byte 9 & § é = Byte 6 Bye7 | 42
w wn
2 |44 Be10 | Byen £ o % % Byle 8 Byed | 44
[=] =
g |46 B2 [ Byes e <2 Byle10 | Bylell |46
UE, 48| Byte14 Byte 15 =B Byte 12 Byle 13 | 48
bO| Byel16 Byte 17 Byfe 14 Byle 15 | O
52| Bye18 Byle 19 Byte 16 Byte 17 | 52
v 54 Reserved | .| Byel18 Byle19 | 54|
* 8D refers to Shared Data
Figure 6-4: Floating Point I/0 Mapping
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The Floating Point I/O Mapping fable above shows the overall I/0 mapping for IND570 terminals
configured for Floating Point PLC Communications mode. Each message slot occupies 8 bytes of
Input and 6 bytes of Output memory, with the Output offset by 2 bytes. When configuring the PLC’s
communications, the appropriate GSD I/0 selections should be made as follows:

1 Message Slot = 1/0 4 Wrd

2 Message Slots = I/0 8 Wrd
3 Message Slots = 1/0 12 Wrd
4 Message Slots = I/0 16 Wrd

I Note that if Shared Data has been Enabled, then regardless of the number of message slots
configured, the I/0 size selected from the GSD file should always be “I/O 28 Wrd” (for Floating
Point mode only!).

Controlling Discrete 1/0 Using a PLC Interface

Please refer fo Appendix C, Common Data Features.

Hardware Setup
Wiring
The IND570 terminal’s PROFIBUS option card has a DB-9 connector to connect fo the PROFIBUS

network interface (Figure 6-5). Cable distance, type, and fermination are specified by PROFIBUS.
(Refer to the PLC documentation for cable design guidelines for the various PLCS.)

NOTES:

1. USE MATING CONNECTORS AND CABLE

Not used RECOMMENDED FOR PROFIBUS CONNECTIONS.

2. REFER TO PROFIBUS INTERNATIONAL
DOCUMENTATION FOR OTHER CONSIDERATIONS.

5 1 Pin Signal

1

2 Not used

3 RxD/TxD +
4 RTS

5 GND bus

6 +5V bus

7 Not used

8 RxD/TxD -
9 Not used

Figure 6-5: PROFIBUS Option Card DB-9 Connector
The IND570 harsh unit requires a right angle connector Siemens part number 6ES7 972-0BA41-
OXAO. The panel mount can use either the right angle or the straight connector, METTLER TOLEDO

part number 64054361. Figure 6-6 shows the PROFIBUS opfion installed in an IND570 enclosure
for harsh environments.
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6.8.

6.8.1.
6.8.1.1.

6.8.1.1.1.

Figure 6-6: PROFIBUS Option Board Installed - Harsh Enclosure

Software Setup

The IND570 terminal automatically detects the presence of a PROFIBUS opfion card if one is
installed, and adds the setup parameters to the options block. To configure the terminal for
PROFIBUS, enfer Setup and advance fo the Communications > PLC > PROFIBUS sub-block (Figure
6-7).

| PLC |
,,,,,,,, ' PROFBUS |
| Node Address |
. { Data Rate \
777777777 ' Data Format |

........ | Operating Mode |

| Format |

-~ ByteOrder |

————————— . Message Slots |

Figure 6-7: PROFIBUS Configuration Options in IND570 Setup

PROFIBUS and Data Format Setup Blocks
PROFIBUS Setup

The PROFIBUS setup block af Communication > PLC > PROFIBUS allows the user to specify how
the PROFIBUS interface is used.

Node Address
Enter a unique Node Address of 0-125.
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6.8.1.2.

6.8.1.2.1.

6.8.1.2.2.

6.8.1.2.3.

6.8.1.2.4.

6.9.
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Shared Data
Set Shared Data as Enabled or Disabled

Data Format Setup

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

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 byfe 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 from a drop-down list. Select Divisions, Infeger (default) or Floating Point.

Byte Order

Available selections are Standard, Byte Swap, Word Swap (defaulf), and Double Word Swap. Refer
to Table 4-2 for definitions.

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

Troubleshooting

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

e Check wiring and network termination.

o Confirm that the IND570’s GSD file has been loaded into the PLC’s network configuration (even
if using IND560 Emulation Mode), and that the IND570’s network node was defined using it.

o Confirm that the IND570 settings for data type and node address match those in the PLC and
that each IND570 has a unique node address.

o Confirm that the /O Word size selected in the PLC’s network configuration matches the
configuration sefup in the IND570 (see section on PROFIBUS 1/0 Mapping), paying special
attention to the Shared Data Enabled Setting in the IND570’s configuration.

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

e Contact METTLER TOLEDO service for replacement of the PROFIBUS interface.

METTLER TOLEDO IND570 PLC Interface Manual 6-9
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6.9.1.

Status LEDs

The PROFIBUS interface card has four status LEDs indicators to indicate communication and fault
status of the card. Figure 6-1 and Figure 6-2 indicate the location of these LEDs, and Figure 6-8
shows the array of the LEDs on the card. Table 6-1 explains the meaning of the indicators.

Power a e Transmit
Data Exchange e e Receive

Figure 6-8: PROFIBUS Status Indicator LEDs

Table 6-1: PROFIBUS LEDs Status Indications

LED # State Status
Off Power OFF
1 - Power
Green Power ON
) Solid Green Sending dafa
2 — Transmit Stafus -
Off No data being sent; no power
. Solid Green Data is being received
3 - Receive Status - :
Off No data being received; no power
Solid Green Data is being exchanged
4 — Data Exchange -
Off No dafa being exchanged; no power

METTLER TOLEDO IND570 PLC Interface Manual
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Interfacing Examples

Figure 6-9 shows a sample screen of IND570 hardware sefup and I/0 monitoring in the Siemens
Step 7 software. Complefe versions of these examples can be downloaded at
www.mt.com/IND570.

(= B

Efa HW Cenfig - [SIMATIC 200 Station (Configuration) -- General IND570_Sample]
- [&]x

Bl Ststion Edit Inset PLC View Options  Window Help
S5 8 & wi ol [N %5 K2
= olx

PROFIBUS(1): DP mast 1
D0 UR T‘-) master system { )T P ,7 atlag

1 - 3
2 CPU315-2 PN/DP(1) [ - (3) INDS70 &4 IND570 Profle:  [Gtandad =]
X1 MPYDP r
@ PO @ =3¢ PROFIBUS DP i
x2pPt Port T > 1 B+ Additional Field Devices

PatZ — = (2 General

ez

3 - & IND131, IND331
‘@3 INDE&0

=g IND570

F Universal module

Ethemet(1): PROFINET-O-System (100) Wi

1/0 4wrd

140 B'wrd
140 8'wrd
140 12'wrd
140 16 Wid
140 17 Wid
140 19'wird
140 21 Wwid
140 22'wid

- -4 1v0 23w
$ A v - vomwe

140 28'wid
6@ IND7E0 Industrial Term

g IND780 0.

&= 3 nos7
g Jaguar Industrial Play

Slat DPID Order Humber / D esignation | Address 0 Address Comment d

i 1640 10 28 Wwird 256..287 E2] f;:l Switching Devices

7 ST = SR A g SRR FIT & l__\_] 10 -

F SE 2 AR S ke LNE RS < i, 3

A il i FROFIBUS DF daves o SHATICS7. |
M7 and C7 [distributed rack] ~

Press F1 to get Help.

Figure 6-9: Hardware Setup

The Hardware setup shown is for the included sample program. In this sample, an IND570 is
configured for Floating Point mode (GSD configuration “I/O 28 Wrd") af PROFIBUS node 3, and
another IND570 configured for Integer mode (GSD configuration “I/0 23 Wrd”) at PROFIBUS node

4.

Both nodes have the same configuration defails:

Shared Dafa = Enabled
Operafing Mode = Compatibility Mode
Byte Order =  Byte Swap
Message Slots = 4

Sample PLC Program

Two General sample PLC programs are included on the documentation CD — one for an S7-315
PN/DP using Step 7 version 5 (SP3) and the other for an S7-1200 using TIA Portal. The two

samples are essentially the same, and both programs include numerous comments that explain the
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6.11.1.

6.11.2.

details of their operation. For the sake of brevity, only the main points of the S7-315’s program are
discussed here.

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

This sample program is subject to change without notice. Please visit www.mt.com/IND5XxXx to
download the most recent version of PLC sample code.

PLC Hardware Configuration

For proper operation, the PLC Processor’s configuration must be sef up so that the size of the of the
Process Image Input and Output areas is 512, as shown in Figure 6-10.

=(UR PROFIBUS(1): DP master system (1)
11 | - s
I Fil j 15 (3) IND56D)
AT WErUP .
Xz ANID Properties - CPU 315-2PN/DP —m [
X2PT Port T
X2F2 Post 2 Diagnostics/Clock | Protection | Communication | Web
3 2 General I Startup I Synchronous Cycle Intemupts

Cycle/Clock Memory | | Retertive Memory | Intemupts | Time-of-Day Intemupts | Cycic Intemupts

Cycle
3

Scan cycle monitoring time [ms] 150}

Scan cycle load from communication [%): |20

r

Size of the processimage input area: 512

Size of the processimage output area 512

I 0B85- call up at /0 access eor | Ne 0B25 call up |
:I:I ) Ui Clock Memory

Slat Hodule Ordler number I™ Clock memary
1 - I
El CPU315-2 PN/DP(1]) |BESY 315-2EH14-| |1
vl AREEARE
([ A
=
- —

e
—_

Figure 6-10: CPU315-2 PN/DP Object Properties
General Programming Notes

The following principles should always be applied fo guarantee the validity of the dafa 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 6-11.
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El Hetwork 3 - Update the data read from the ProfiBus IND

Cnly update the data if the Datz OE bit is on, and the Dats Integrity bits
match (indicating that the data inbetween the bits i3 walid). Otherwise, throw
the data away.-
"IND FP B
Data™. Data™.
Data™. Mag_Slotl. M=sg_Slotl.
Mag S5lotl. CHMD Scale_
Scale_ Eesponse. Status.
Status. Data Data
Data_OF Integrity_1 Integrity Z MOVE
N N | o mo
"IND FP_ "IND FP_ "IND FE
Data™. Data"- Deta"™.
Msg_Slotl. Msg_Slotl. Data" —-{IN Msg_Slotl.
EMD_ Scale_ OUT |-Data
Response. Status.
Data_ Data_
Integrity 1 Integrity 2
141 /1

Figure 6-11: Filtering for Valid Data, 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 complefed 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 6-12.

El Hetwork 3 : Get the data from the Terminal and Normalize it to the Increment

e need to "Hormalize' the incoming Integer Data by multiplying it by the
multiplier that is defined for the scale (that wvalue is Hard Coded in Network 1
above, and is based on the resolution defined by the terminasl’'s increment
setting contained in the scale setup that is in the IND terminal

itgelf) . But first, we have to convert the Integer data coming back to a
Double Integer, and then convert the Double Integer intoc a Real data type.
After 21l of that, we can finally multiply the data by the Increment and store
the result in the Message Slot data area.

HNote that the Data OE bit MUST be OM, and the Update In Progress bit MUST be
[OFF, or the data coming back should be ignored.

Progress=1
operation "IND INT
"IND_INT_ Data".

Data". Msg_Slotl.
Msg_Slotl. Status.
Status. Update_In
Data_COK Progress | oI oI R MUL R
{ } {7} =N ENO =N ZND =N ZNO
"MSE_Slotl_
INT_Data" —IN In r
"Double INT dat e d e n
OUT —Data™ Data"™ | IN "Input_Real "Input_Real_ Value
OUT Data" Data" —|IN1 "IND INT_
Data™.
Msg_Slotl.
OUT [—Data
INZ

Figure 6-12: Filtering for Valid Data, 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 converted into a Floating Point value by first converting it to a 4 byfe Integer, then multiplying it by the
increment size to place the decimal point correctly.
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Shared Data Access

The sample program demonstrates two slightly different methods of accessing Shared Data in the
Terminal. The first method uses mainly a Variable Access Table, and one network of logic (in
routine OB1) as shown in Figure 6-13.

B Wetwork 3 : Clear Floating Point Mode Output Message

If a successful Shared Data Message has completed, then clear the cutput buffer
S0 we're ready for the next command.

CMFP ==| MOVE

EN ENO

TWZ88 0—IN

&cges a: oUT
Status” — IN1

1INz

Figure 6-13: Shared Data Access, Method 1

The network logic looks for the Shared Data Access status to indicate a successful transaction, and
then zeroes the Shared Data Command being output to the terminal. This is necessary to reset the
sequence between commands so that the terminal will recognize that a new command has been
sent when the fime comes. This logic makes the Variable Access fable function more smoothly
because the user does notf have fo remember to zero the command in-befween commands, since
this rung does it aufomatically. If an error occurs (Shared Data Access Status > 1), the command
does not get zeroed, making it easier for the user to identify the problem.

This is the recommended general practice with Shared Data Access commands, and it is also
recommended that the command output remain zeroed for af least 100 milliseconds before a new
command is allowed to be issued.

Any PLC logic that performs a Shared Data Access should monitor the Shared Data Access Status fo
determine:

1. That the command has completed successfully (status = 1).
2. Or that an error has occurred (any stafus > 1) and corrective action is required.

In the included Program sample, the Variable Access Table that can be used to manually read or
write Shared Data is “FP_SDV_Access” for Floating Point mode or “INT_SDV_Access” for Infeger
mode. Since both tables are essentially identical (except for their memory mapping), only the
Floating Point fable is considered here.
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6.11.4. Issuing a Shared Data Read Command

To Read a Shared Data variable, perform the sequence shown in Figure 6-14 and described below.

¥4 Var- PB_SDV_Access [o] & ==
Table Edit Inset PLC Variable View Options Window Help
| Diwlu] &) 31]e]ol-| X| P 2] || O o]kt 3
¥3 .PB_SDV_Access -- @INDS60_FP_SDV_Sample\SIMATIC 300 Station\CPU315-2 PN/DP(1\S? Program(l) ONLINE [E=EcE ==
‘1 Address [ Symbol | Symbol comment | Display format Status value | Modify uame| 2
1 lShared Data Varable Command
(2] | ow 282 “5D_Command” Shared Data Command (1=Read, 2=Wre) | DEC 0 1
[3] | oW 284 "SO_ALWAYS ZERP Nub HEX | weeson [
4| | aw 286 “SOV_Var_Name_1_z Shared Data Variable Name Characters 132 CHARACTER ‘Ar Al
5| | ow 288 "SDV_Var_Name_3_4" ‘Shared Data Variable Name Characters 384 | CHARACTER | o || o1
[6| | aw 290 -SOV_Var Name 56" Shared Data Variable Name Characters 536 | cHaRacTER |0t or
17| |08 292 | “SOV_Write_Value_Byte" Write Single Byte (or Boolean) Value here HEX  BE16200
(8] | ow 292 "SDV_Wrie_Value_Word®  WrieWord (2Byle) Vae here ~ oec o 1
(5] ap 292 "SOV_wrie_Vaue Floa  Wirie Floating Point Value or String Value Chars 1 thru 4 here | FLOATNG_PONT | 0.0
[10] | ap 296 | “SOV_Write_String_5_8* Write String Value Chars 5 thru 8 here | CHARACTER | DW#16#00000000
[11] oD 300 | "SDV_Write_Sting_9_12" Write String Value Chars 9 thru 12 here - " | CHARACTER |  DW#IG#00000000
12| | oD 304  “SOV_Write_Sting_13_16" | Wite String Value Chars 13 thru 16 here CHARACTER | DW#16#00000000
[13] | QD 302 SOV _wirie_Sting 17_20°  Wirke String Value Chars 17 thru 20 here CHARACTER DW#16200000000
[15| | # Shared Data Variable Response
16| | W 288 | "SDV_Access_Status" Shared Data Variable Access DEC 0
[17] | B 290 °SDV_Read_Vaue Byte"  SharedDataReadVale-Byte [HEX  BrGRO
[18] | W 250 -SDV_Read_Vawe_Word  Shared Dala Read Value - Word DEC 16457 I
18| | D 280  "SOV_Read_Vaue_Float"  Shared Data Read Valie - Floating Point or 1st & characters of String | FLOATNG_PORlT  3.1416 4
[20] | D 294 “SDV_Read_Value_Chars_S_ Shared Data Read Value - Characters 5 thru 8 | CHARACTER e
[21] | D 298  "SDV_Read_Char_9_12° Shared Data Read Value - Characler 9 thru 12 CHARACTER DWH#16#00000000
22| D 302 "SDV_Read_Char_13_16" | Shared Data Read Vaie - Character 13 thru 16 | CHARACTER | DWE16#00000000
(23] D 306 “SDV_Read_Char_17_20°  SharedData Read Value - Character 17 thru 20 CHARACTER DW#16#00000000
= |
IND560_FP_SDV_Sample\SIMATIC 300 Station\...\S7 Program(1) o Abs < 5.2

Figure 6-14: Sequence for Reading a Shared Data Variable

1. Enter the Shared Data variable name string as shown in the consecutive addresses starting at
QW286.

Enfer the “Read Shared Data” command (1) into the address QW 282.

3. Click the “Modify Variables” bufton to write the changes to the PLC, which in turn sends the
command to the IND570.

4. The result (contents of AJO101) is reported in the Input area starting at ID 290 (for floating
Point values). In this case, the value read back from the terminal was 3.1416.

When this sequence is complete, the Shared Data Variable Access Status will briefly turn to a 17 if

the command is successful. In this case, the logic described for the OB1 routine (Figure 6-11) will
immediately zero the Write command from the buffer, which in turn will cause the IND570 ferminal
to zero the Shared Data Variable Access stfate. If an error occurs, the command is not zeroed, and

the Shared Data Stafus will retain the error returned from the IND570.
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Issuing a Shared Data Write Command

To Write fo a Shared Data variable, perform the sequence shown in Figure 6-15 and described
below.

¥4 Var - [FP_SDV_Access -- General_IND570_Sample\SIMATIC 300 Station\CPU315-2 PN/DP(L\ST Program(1)] o] E =]
Y3 Table Edit Inset PLC Variable View Options  Window Help .. - [|&] %
| DlslE) 8] xlnlelo|-| x| & 5] || Do ettt
| [ address [ symoal | symbol comment Display format | Status vale [ wodity vaiue]
1 /Shared Data Variable Command p—
2| | ow 282 "SO_Command” Shared Data Command (1=Read, 2=\¥rte) DEC [ {2 -
3] | ow 284 “SD_ALWAYS_ZERP" Nt - . HEX  WE1620000 il P
(4| | aw 285 "SOV_var_Name_1_2" Shared Data Varisble Name Characters 152 CHARACTER Ar |~ |
5| | ow 288 "SOV_Var_Name_3_& Shared Data Variable Name Characters 334 CHARACTER o KT =
6| | QW 290  "SOV_Var_Name_S_6 Shared Data Variabie Name Characters 536 CHARACTER or ] o
17| | 0B 202  "SDV_Wrte_Vaue_Byte~ | Wirite Single Byte (or Boolean) Value here | HEX B#16840 |
18| | aw 292 "SOV_Wrie_Vale_Word™ | Wirke Word (2 Byte) Value here | pec 16432 N
'9| | QD 252 "SOV_Wrte_Vale_Fioat™  Wrie Floating Point Value o String Vakie Chars 1 thru 4 here | FLOATNG_PONT | 276 L 2% )
E_ | QD 236 | "SOV_Wrte_Strng_5.5" | Wirke String Vakue Chars 5 thru 8 here CHARACTER | mm:
1] QD 300 -SDV_Wrie_Stng_9_12° | Wrke String Vakie Chars 9 thru 12 here CHARACTER DW#1600000000
12 | D 304 "SDV_Wrte_Sting_13_16~ | Write String Vakie Chars 13 thru 16 here CHARACTER DW#16200000000
E_ QD 308 "SDV_Wrte_Stng_17_20" | Wirkte Siring Vakie Chars 17 thru 20 here CHARACTER DW#16200000000 |
14
T,’; | / Shared fa!a Varable Response
TG. I'w 288 "SDV_Access_Status” Shared Data Variable Access Status DEC [}
17 | B 290  "SOV_Read_Vaue_Byte~  Shared Data Read Vake - Byte HEX B216240
18] | W 290  "SDV_Read_Vaue_Word™  Shared Data Read Vakue - Word DEC 16457
75| | © 290  "SDV_Read_Vaue_Fioat” | Shared Data Read Value - Floating Point or 1st 4 characters of String | FLOATING_PONT | 3.1416
20| | © 28¢  "SOV_Read_Vale_Chars_S_ | Shared Data Read Value - Characters 5 thru 8 CHARACTER | DW#16£00000000 |
21| | D 298  "SDV_Read_Char_9_12" Shared Data Read Value - Character 9 thru 12 CHARACTER DW#16200000000
22| | © 02  "SOV_Read_Char_13_16" | Shared Data Read Value - Character 13 thru 16 | CHARACTER DW#16200000000
23] | D 306 "SDV_Read_Char_17_20"  Shared Data Read Vale - Character 17 thru 20 CHARACTER DW#16200000000
Press F1 for help. Abs < 5.2

Figure 6-15: Sequence for Issuing a Shared Data Write Command

W =N &

Enter the Shared Data variable name string as shown in the consecutive addresses starting af

QW286.

Enter the “Write Shared Data” command (2) into the address QW 282.

Enter the new value to be written fo AJO101 info QD 292.

Click the “Modify Variables” button to write the changes fo the PLC, which in furn sends the
command fo the IND570.

METTLER TOLEDO IND570 PLC Interface Manual
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¥4 Var- PB_SDV_Access [E=RECE ~x=
Table Edit Inset PLC Variable View Options Window Help
& Dl|a| &) &[%B|e]o]| X|[F= 2] k2| Sfar ottt 3
€3 .PB_SDV_Access -- @INDS60_FP_SDV_Sample\SIMATIC 300 Station\CPU315-2 PN/DP(L)\S7 Program(1) ONLINE ol o=
_J‘J Address | Symbol ‘ Symbol comment | Display format Status value | Modify vlluel 2
1 /Shared Data Variable Command
2| aw 282 “SD_Command” Shared Data Command (1=Read, 2-Write) DEC [} 1
[3]| |aw 284 "SD_ALWAYS_ZERF Nl HEX weissooo [T ]
4 QW 285  "SDV_Var_Name_1_2" Shared Data Variable Name Characters 182 CHARACTER A AT |
[5|  aw 288 "SDV_Var_Name_3_4" Shared Data Variable Name Characters 384 | CHARACTER U ES
[6]  aw 290 | “SDV_Var_Name_5_6  Shared Data Variable Name Characters S36 CHARACTER o | or
[7] 0B 292 "SDV_Write_Vale Byte  Wiite Single Byte (or Boolean) Value here HEX BH1G#40 | ]
[8| oW 292 "SDV_Wrie_Valie_Word™ | Wirke Word (2 Byte) Value here DEC 16432 |
[s| oD 202 | “SDV_Write_Value_Float" Write Floating Point Value or String Value Chars. 1 thru 4 here FLOATING_PONT | 276 1
10| | 0D 296 | "SOV_Write_String_5_8" | Wrkte String Value Chars SthruBhers | CHARACTER |  DW#16#00000000
[11] | op 300 | “sDV_Write_Sting_9_12" Write String Value Chars 9 thru 12 here CHARACTER DW#16400000000
[12] | QD 304 “SOV_Write_Sting_13_16"  Write String Value Chars 13 thru 16 here CHARACTER DW#16#00000000
[13] | QD 308 | “SOV_Wrte_Sting_17_20" | Winke String Value Chars 17 thru 20 here | CHARACTER DW#16£00000000
14
-E Shared [‘3[3 Vanable Response )
16| | W 288 | “SDV_Access_Status” Shared Data Variable Access Status DEC [}
[77] | B 290 | “SDV_Read_Vaie_Byte" Shared Data Read Value - Byte HEX  B#1esd0 |
18| | W 290 | "SOV_Read_Valie_Word" | Shared DataRead Vale-Word "~ DEC s
(19| © 290 "SDV_Read_Vawe Floar  Shared Dala Read Value - Floating Point or 1st 4 characters of String | FLOATING_PONT | 276 l 4
[20] | D 294 | "SDV_Read_Value_Chars_S_ | Shared DatsRead Value-CharactersSthu8 | CHARACTER | LWw16#00000000
[21] | D 298 | "sOV_Read_Char_9_12" Shared Data Read Value - Character 9 thru 12 CHARACTER DW#16#00000000
[22] D 302  "SDV_Read Char_12_16"  Shared Data Read Value - Character 13 thru 16 CHARACTER DW#16#00000000
[23] D 306 °SOV_Read_Char_17_20°  Shared DataRead Vake-Character7thu20 | CHARACTER DW#16#00000000
= |
IND560_FP_SDV_Sample\SIMATIC 300 Station\...\S7 Program(1) & RN Abs < 5.2

Figure 6-16: Read Sequence, Repeated to Confirm Written Data

1. Enter the Shared Data variable name string as shown in the consecutive addresses starting at

QW286.

Enter the “Read Shared Data” command (1) into the address QW 282.

3. Click the “Modify Variables” button to write the changes fo the PLC, which in furn sends the
command fo the IND570.

4. The result (confents of AJO101) is reported in the Input area starting at ID 290 (for floating
Point values). In this case, the value read back from the ferminal was 2.76 — the same value
that was written in the previous example.

6.11.6. Shared Data Access via PLC Code

The sample programs include ladder logic code to read and write Shared Data from the program.
The code for the Floating Point Shared Data memory mapping is in FC2, while the code for the

Integer Shared Data memory mapping is in FCA4.

Both routines allow the program fo specify the Shared Data Variable name by using a character
array in their associafed Dafa Block files. For Floating Point the Data Block is DB1 (Integer is DB2),
which is shown below.
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%% LAD/STL/FBD - [DB1 -- "IND_FP_Data" -- General_IND570_Sample\SIMATIC 300 Station\CPU315-2 PN/DP(L)\...\DB1] o e ]
T File Edit Inset PLC Debug View Options Window Help _[=]x
DS & s || o | =g 60 O E (K
Address |Name Type Initial value |Comment

l 0_ STRUCT

+0.0| |Msg_Slotl "IND_Float_Data" INDS70 Message Slot 1 (see PLC Data Format in IND570's Setup)
+8.0| |Msg_Slotz "IND Float_Data" IND570 Message Slot 2 (see PLC Data Format in INDS70's Setup)
+16.0| [M=g_Slot3 "IND Float_Data" INDS70 Message Slot 3 (see PLC Data Format in INDS70's Setup)
+24-0| JMagmSlasd 2NN TlaasaDanal L NRE0Mas e e Sl a2 A D D i BT S TR L AT
+32.0 |SD'J Access_Name |P,RRBY[D,,5] ‘ ‘Sharad Data Variable Name for Read or Write RAccess

‘o] [CHAL | |

=38.0 |END_STEUEZ[' ‘ ‘

Press 1 to get Help.

D [offline Abs<52 [Insert

Figure 6-17: Shared Data Access Using PLC Code

To change the variable being accessed, the program should write a new Shared Data variable
name (in ASCII Characters) fo this array.

A separafe Variable Access Table exists to drive FC2 called FP_SDV_Access_Program (Figure
6-18). Another Variable Access Table fo drive FC4 (INT_SDV_Access_Program) exist to drive the
Integer Mode process.

&ﬂ Var - [FP_SDV_Access_Program -- @General_IND570_SampletSIMATIC 300 Station\CPU315-2 PN/DP{1)457 Program(l) OMLIME]
ﬂﬁ Table Edit Insert PLC Variable View Options Window Help

= el =

=& =

#| Dje|d| S| #[%l@| || X| [ 2] M| Dl o s o
,'; Address ‘ Symbol | Symbol comment Display format ‘ Status value | Modify value ‘

1 /i Shared DatgRead

z M 210 “FP_Read_SDV" Set this flag to read a Shared Data Variable 8000 il 1= 2
3 Mo 211 “FP_SDV_Read_In_Progress” A Read of Shared Data is in Progress. BooL - false

a| ‘w212 “FP_sDV Read Complete” Fiag to indicate that the SOV read complsted OK BO0L e

5| w0 “FP_Read” Floating Point Read of Shared Data Variable FLOATNG_POINT | 2.202

&

7 | i Shared Data Write

g Mz “FP_Write_ SOV Set this fiag to Write a Shared Data Variable B00L il == 3
9| ‘M 214 “FP_SDV Write_In_Progress” A Virte of Shared Data is in Progress. BO0L W faise

10] N 215 "FP_SDV_Write_Complete” Flag to indicate that the SDV Write oK. BOOL I] true

| Tmp 3e "SOV_FP_Write_Value" Shared Data Floating Point Value to Write o INDS70 FLOATING_POINT | 3.1416 31416

12

13| il Shared Data Access Status variables

14| aw 282 | “FP_SD_Command” Shared Data Command (1=Read, 2=Virite) DEC ]

15) W 288 “FP_SDV_Access_Status” Shared Data Variable Access Status DEC 0

18

17| il Shared Data Variable Name

18| | DB1DBE 32 | “IND_FP Data.SDV_Access. Name[0] Shared Data Variable Name for Read or Write Access CHARACTER W o

19| | DB1DBB 33 “IND_FP Data” SDV_Access Name[1] Shared Data Variable Name for Read or Write Access CHARACTER o u'

20| | DB1DBB 34 “IND_FF_Data" SDV_Access.Name[z] Shared Data Variable Name for Read or Write Access CHARACTER . 0 1
21| | DB1DBB 35 IND_FP_Dats” SDV_Access_Name[3] Shared Data Variable Name for Read or Write Access CHARACTER T

22] DB1.DBB 36 | "IND_FP_Data".SDV_Access_Mamef4] Shared Data Variable Name for Read or Write Access CHARACTER 0

23| | DB1DBB 27 “IND_FF_Data" SDV_Access_Name[s] Shared Data Variable Name for Read or Write Access CHARACTER g 1

24
General IND570_Sample\SIMATIC 300 Station,...\S7 Program(l) @ RN Abs < 5.2

Figure 6-18: Shared Data Variable Access Table

1. Update the DB1 Shared Data Name Array here.

2. Set this bit to
3. Sett his bif fo

1 1o frigger a Read.
1 1o frigger a Write.

The main thing to nofe in Shared Data Access routines within the sample program are the timers
used to confrol when the last issued command is$e-get zeroed. Having these timers setup forces
the Shared Data command back to zero for af least 100 milliseconds to allow the terminal fo

recognize when the next new command is issued.

METTLER TOLEDO IND570 PLC Interface Manual

6-19



6.11.7. Shared Data Access: Conclusion

Almost any Shared Data Variable can be read and written as shown in the previous examples. In
this respect, the PROFIBUS interface has fewer restrictions than most of the other Fieldbus interfaces
supported by the IND570.

However, there is one restriction that is imporfant fo note — the maximum number of bytes that can
be written by the PLC to the IND570, or read back to the PLC from the IND570, is 20. That limit
applies fo all strings and arrays.
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7  PROFINET

71.1. Overview

PROFINET is an open industrial networking standard that was developed by Siemens as an Ethernet
replacement for its widely popular PROFIBUS Network. The network supports Cyclic and Acyclic
messaging, both of which have been implemented in the IND570. PROFINET utilizes commercial,
off-the-shelf Ethernet hardware (for example, switches and routers) and is fully compatible with the
Ethernet TCP/IP protocol suite.

The IND570 PROFINET option implements PROFINET 10 for cyclic data exchange with the PLC, and
uses acyclic messages for Shared Data Access by the PLC.

The PROFINET option enables the IND570 ferminal to communicate to PROFINET enabled
Programmable Logic Controllers (PLCs) through direct connection fo the PROFINET network af 100
MBPS speed. This solution consists of an internal module and internal software to implement the
data exchange.

7.2.  PROFINET Interface

The part # of the IND570 PROFINET opfion kit (version D) is 30260484 and the part # of the
IND570 PROFINET optfion kit (version C) is 30861289. Figure 7-1 and Figure 7-2 show a
PROFINET module and its components.

The PROFINET opfion board (version D) comes with a label fo indicate the PCBAC number, version,
as well as the production year and week (e.g., 30687088 represents the upgraded PROFINET
option board - version D).

PROFINET option
kit (version C)
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Port 1 - RJ45 Connector

SLSZZETENGI000
¢ V0 880.2880€00

PROFINET option
kit (version D)

Figure 7-1: PROFINET Module

Port 2 - RJ45 Connector

Status LEDs

Figure 7-2: IND570 PROFINET Module

Definition of Terms

The following terms are used in this chapter.

Table 7-1: PROFINET Definition of Terms

Term Definition
DAP Device Access Point
DCP Discovery and basic Configuration Profocol. Used for IP configurafion over PROFINET.
DHCP De-facto standard for dynamic IP address management
GSDML XML-based descriptive language for GSD-files

Initial Record Data

Record Data write-requests destined for a sub-module. Comparable fo PROFIBUS-DP
User Parameter Data.

IOCS IO Consumer Status

IOPS IO Provider Status

10 Confroller Controlling device which acts as a client for several 10 devices. Usually a PLC.
Comparable to a PROFIBUS-DP Class 1 master.

IO Device Field device assigned fo an IO Controller. Comparable to a PROFIBUS DPV1 slave.

i Programming device with commissioning and diagnostic functions.

IO Supervisor
Comparable to a PROFIBUS-DP Class 2 master.

Module Hardware or logical component of a network device.
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Term Definition

Media Redundancy Protocol. An Ethernet Ring Topology used with PROFINET 10 to
provide media redundant communications. Messages are sent out one Ethernet port of
the PLC and come back in the other. If the PLC defects a media break in the ring then
MRP it reconfigures the network within 200 milliseconds so that messages will be sent out
both ports of the PLC. Requires PLC's and devices that are MRP enabled. Any switches
on the network must also be MRP enabled. Non-MRP enabled devices may be
connected fo the loop by using MRP enabled switches.

Submodule Hardware or logical component of a module

Physical DEVice. From specification version 2.0 it is possible to describe the physical
Ethernet interface and its ports (PDEV, or Physical Device) with a special mechanism.
This is done with special sub-modules at slot O (the module at slot O is the access
point for the device).

PDEV

PNIO Short for PROFINET 10.

PROFINET 10 is a communication concept for the implementation of modular,
decentralized applications.

PROFINET 10 Comparable fo PROFIBUS-DP, where I/0 data of field devices are cyclically fransmitted
to the process image of a PLC. The real time capabilities of PROFINET 10 are further
divided info RT and IRT (see below).

PROFINET 10 with Real Time capabilities. Optimized real time communication channel

PROFINET IO RT for time crifical I/0 data and Alarms. Implemented in software.

PROFINET IO with Isochronous Real Time capabilities. Necessary for motion control

PROFINET IRT application which require an update rate of 1ms, or less, with no jitter. Implemented in
hardware.

PROFINET CBA PROFINET Component Based Automation. Comparable fo PROFIBUS FMS.

Record Data Comparable fo PROFIBUS DPV1 acyclic Read/Write.

Communications

The IND570 ferminal uses component parts to ensure complete compatibility with the Siemens
PROFINET network. An IND570 terminal is recognized as a generic PROFINET device by the PLC.

IP Address

Each PROFINET option represents one physical IP Address. This address can be chosen by the
system designer, and then programmed into the IND570 terminal and PLC, or the address can be
automatically assigned by the PLC. Each IND570 within a system must have a unique PROFINET
IP Address.

The IND570 ferminal’s PROFINET IP address is programmed in the terminal's sefup menu at
Communication > PLC > PROFINET.

Supported Data Transfer

The PROFINET interface provides both discrefe datfa transfer and an acyclic messaging capability
that is used for Shared Dafa access. Access to Shared Data is done in a manner that is very similar
to the method used by the ControlNet and Ethernet/IP modules.
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7.2.5. Connection Methods

The dual ports on the PROFINET Interface module provide several possible methods for connecting
the IND570 to the confrol Network. Those methods are described in this section. If is important that
in both the Daisy Chain and MRP Redundant Loop configurations, the physical network wiring
matches the network topology defined on the PLC as it relates fo Port T and Port 2. If the wiring
does not match the defined topology, errors will be reported.

7.25.1. Star Network
A star network consists of multiple devices being aftached to one or more Ethernef switches.

Ethernet Switch

METTLER TOLEDO J 008 5 D00

.o .o. (=] e. ng

D © 5 D © B

IND570 IND570 IND570
Figure 7-3: Star Network Example
7.2.52. Daisy Chain

A Daisy Chain network has the advantage of nof requiring switches for multiple devices to be
connected to the Contfroller. This has advantages in a cabinet or fight space where there may not be
sufficient area fo run individual cables all of the way back to a central point such as a switch.
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IND570 IND570 IND570
Figure 7-4: Daisy Chain Example

MRP Redundant Loop

An MRP redundant loop is very similar to the Daisy Chain topology, where the PLC is connected on
one end of the loop, and devices are daisy chained along the loop until the loop is terminated back
at the same PLC on a second Ethernet port. This provides a 'Ring' topology where messages can
be routed either direction around the ring, and has the advantage of not requiring any switches as
long as the PLC and the devices are MRP capable. If a break in the Ring occurs, the PLC will
quickly detect it by noficing that messages are no longer making it back to the PLC on the opposite
end of the ring that is aftached to it. Under those conditions the PLC will then start transmitting the
messages ouf both ports so that all devices on the ring can still get the messages. The result is a
network of daisy chains out each port that continue to function regardless of the break. PROFINET
MRP is designed to make the break detection and switch over in less than 200 milliseconds. NOTE
that your process must be able to folerate a loss of communications for up to 200 ms.

e @

IND570 IND570 IND570

Figure 7-5: Intact MRP Ring
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Figure 7-6: MRP Ring with Break

E Nofe that messages still reach all devices, because the nefwork is self-healing.

1.3. Data Definition

7.3.1. Data Integrity

The IND570 has specific bits 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 infegrity of the data received by the IND570.

Refer o the data charts in Appendix A and Appendix B for specific information regarding the Datfa
OK, Update in Progress and Data Infegrity bits and their usage.

71.3.2. Discrete Data

The terminal’s PROFINET inferface has three discrete data formats that may be selected. The data
types are: Infeger, Divisions and Floating Point.

Please refer to Appendix C, Common Data Features for a description of discrete data, and to
Appendix A and Appendix B for a detailed description of the information available in each data
format.

7.3.3. Byte Order

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

7.3.4. Message Slots

There may be up fo 4 message slots for discrefe data transfer of cyclic messages in Infeger,
Divisions and Floating Poinf Data Formafs. Each message slot is assigned fo a local or remote
scale and scales may be repeated in additional message slofs. The infeger and division formats
provide two 16-bit words of input and two 16-bit words of output data per Message Slot. Each
Message Slof’s first input word provides scale weight dafa and the input weight data may be
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selected by the PLC using the Message Slot’s second output word bit O, bit T and bit 2. The
following two Tables provide input and output usage information.

The floating point format provides four 16-bit words of input dafa and three 16-bit words of output
dafa) per Message Slot. Refer to Table 7-2 and Table 7-3 for details.

The number of Message Slots is selected in the terminal's setup menu at Communication > PLC
Interface > Data Format.

Table 7-2: Message Slot and PLC 1/0 Sizes (Integer/ Division)

IND570 Integer/ Division Data

Messa Bytes (8 Bit)
ge IND570 >> PLC PLC Output >>
Slots Input IND570
1 4 4
2 8 8
3 12 12
4 16 16

Integer or Division Mode

Input Data
To PLC
Byte
Offset Description
0 Infeger Value =
2 Scale Status =3
4 Infeger Value >N
6 Scale Status =3
8 Integer Value %f
10 Scale Status =3
12 Integer Value >
14 Scale Status =3

Output Data
From PLC
Byte
Description Offset
= Load Integer Value 0
[
=5 Command 2
N Load Integer Value 4 S
25 st
77} Command 6 2
e Load Infeger Value 8 &
(%) 5 ©
=% Command 10 .
_ Load Infeger Value 12
D e
=5 Command 14

Figure 7-7 Integer/Divisions Message Slot I/0 Mapping

Table 7-3: Message Slot and PLC 1/0 Sizes (Floating Point)

IND570 Floating Point Data

Messa Bytes (8 Bit)

ge IND570 >> PLC PLC Output >>
Slots Input IND570

1 8 8

2 16 14

METTLER TOLEDO IND570 Terminal PLC Interface Manual
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3 24 20

4 32 26
Input Data Output Data
Byte To PLC From PLC Byte
_ Offset Description Description Offset
A 0 Command Response Reserved 0
[4b]
2 4 Byfe S o Command
i i ©n o o
4 rlocfing PointValve 1823 $5 | 4Byt Floating Point | 4
6 Scale Stafus =< Load Value 6
8 Command Response . Command 8 S
Sy B = o 10 8
10 4 Byfe S B35 | 4 Byte Floating Point .
= : - »o 175
g 12 Floating Point Value 2% = Load Value 12 %
- 14 Scale Status S Command 14  ©
= 2 N
5 16 Gommand Responiss: | - @35 | 4 Byfe Floating Point 16
N 18 4 Byte gf s» Load Value 18
20 F|00Til"lg Point Value é CTOO §)ﬂ- Command 20
22 Scale Stafus §*§ 4 Byte Floating Point | 22
24 Command Response = Load Value 24 ]
[«5] v
26 4 Byte S
28 Floating Point Value é c%
v 30 Scale Status

Figure 7-8 Floating Point Message Slot I/0 Mapping

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

The IND570 terminal provides the ability fo directly control its discrete outputs and read its discrefe
inputs via the (digital) PLC inferface options. System infegrators should be aware that the IND570
terminal’s discrete 1/0 updafes are synchronized with the terminal’s interface update rate and not
with the PLC 1/0 scan rate. This may cause a noticeable delay in reading inputs or updating outputs
as observed from the PLC fo real world signals. Consulf the IND570 Terminal Technical Manual for
discrete 1/0 wiring.
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Shared Data Access

The Shared Data mode PLC communications is provided using Acyclic messaging fo the IND570
terminal.

The IND570 Shared Data document lists the Shared Data Variables available fo Ethernet/IP,
ConirolNet, and PROFINET. This document also includes the hex Class Code, Instance and Aftribufe
for the shared data. The PLC must use a combination of RDREC (SFB52) and WRREC (SFB53) to
read a Shared Datfa Variable and WRREC (SFB53) to write a Shared Data Variable.

Software Setup

The IND570 ferminal automatically detects the presence of a PROFINET option board when installed
and makes the PROFINET configuration parameters available within the setup menu. To configure
the terminal for PROFINET communication, enter setup and navigafe to the Communication > PLC >
PROFINET sub-block (Figure 7-9).

| PLC |
[ PROFNET |
,,,,,,,, | MAC Address
| IP Assign

,,,,,,,,, | IP Address \

,,,,,,,,, | SubnetMask |
|
|

~ Gateway Address

S { Device Name

. DafaFormat |

Operating Mode

| | Format
— Byte Order
-~ Messoge Slofs

Figure 7-9: PROFINET Setup Block
PROFINET and Data Format Setup Blocks
PROFINET setup

The PROFINET setup block at Communication > PLC > PROFINET allows the user to specify how
the PROFINET inferface is used.

MAC Address
The MAC address is displayed, but cannot be modified.
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7.6.1.2.

7.6.1.2.1.

7.6.1.2.2.

7.6.1.3.

7.6.1.3.1.

1.7.

IP Assign

By default, the IP Assign field is set to DCP so that the PLC programming software can assign the
IP Address, Subnet Mask and Gateway Address fields with information received from the
network.

Where the IP Address, Subnet Mask and Gateway Address of the PROFINET inferface are specified
by the customer, the IP Assign field should be set as Manual. With this setting, the IP Address,
Subnet Mask and Gateway Address fields must be manually populated by the installer.

The DHCP selection allows the general network (non-PLC network) to assign the IP Address,
Subnet Mask and Gateway Address fields. This will be the least common circumstance.

Note that in all cases, the Device Name (a sefting that is not programmable in the IND570) must
be determined from the PLC programming software before communications to the PLC will be
established.

Data Format setup

In Setup, navigate fo Communication > PLC Interface > Data Format. The following must be
configured for PROFINET.

Operating Mode

The default sefting is Compatibility Mode. This cannot be changed. Compatibility Mode will provide
the same discrete mode byte order arrangements as the METTLER TOLEDO IND131/331 and
IND780 ferminals.

NOTE: Because PROFINET was not available in the IND560 terminal, there is no need for the
IND560 Emulation selection that is found in the setup of other IND570 PLC inferfaces.

Format

Select the data format: Infeger (defaulf), Divisions, or Floating Point. Changing the Format will
delete any existing Message Slots.

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

Massage Slots
Select 1, 2, 3 or 4 slots.

PROFINET GSDML File

The PROFINET GSDML file contains eight (8) Input configurations, and eight (8) Output
configuratfions. It is very important that the sizes selected for the input and output configurations
match each other. For example, if "FLOAT 1 Slot" is the Input selection, then "FLOAT 1 Slot" must
also be the Oufput selection.

The number of slots designated in each configuration references the number of Message Slofs
configured in the IND570 itself.
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B Note: The PROFINET GSDML file for the IND570 and complete versions of the programming
examples can be downloaded from www.mt.com/IND570. The following screen images are
provided for illustrative purposes only.

Figure 7-10 shows two IND570's placed on the PROFINET I/0 Network. Node 1(IND570) is
configured as a Floating Point device, while node 2 (IND570-1) is configured as an
Integer/Divisions type device.

« [SIMATIC 300 - PROFINET,
BN Sston (60 bwet MC View Optoms Window Melp -
D" & O el DD R W

- ax

;-lﬂ ‘ FROEBUST) OF matter systen (1) . Ene I ~ [ I
- | 4

J ' | Do [Suanted =

| & o) N -

2 ) INDAY0 Proiiee

S W AT St

8 o
FUOAT ¥ st

FLOAT 2 sloty

FLOAT 3 sicts
Exrarmat (1) PROFNET 0. Sysem (100 FLOAT 4 st

1 n ¢ INTEGER/DNVSION 1 st
B NOS% D0 INTLGEROVEION 2 s
INTEGEADVEION J oy | ®
INTEGER/ONVSION & sots
80 O

FLOAT 1 st
- FLOAT 2 slots
= b FLOAY 3 soty

J FLOAT & oty
INTEGERONVEION 1 dor
INTEGER/DVEION 2 sony

INTEGER/ONVSION 3 slots
INTEGER/DNVSION & sion
% (3 WNOTH0 Profier
¥ ) Mot Tcindko Temmral -
TILER T
LER TOLEDO &]
SOMLY2 IMT SNOSTOFIR- 0150900 sl

o

Figure 7-10: Hardware Network Setup
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7.8. Assigning the IP Address and Device Name

By defaulf, assigning the IND570’s IP address and Device Name takes place via the DCP
(Discovery and basic Configuration Protocol). This function is accessed via the PLC Engineering
Software as shown below.

& SIMATIC Manager - [S7_ProfiNET_FP_Example -- C:\Users\...\Documents\ProfiNET\PLC\Sample Programs\S7_Profi]
B9 File Edit Insert[[PLC]JView Options Window Help

D& 3'& Access Rights » - | a8 ZEM K2
=8 57_ProfiNET_FP_ I I
o B ST Download Ctri+L
=[] cruaise Configure... Cirl+K
Bz 57 P Compile and Download Objects...
5
g gl UploadtoPG
Upload Station to PG...
Copy RAM to ROM...

Download User Program te Memory Card

Save to Memory Card...

Retrieve from Memory Card...
Manage M7 System...

Display Accessible Nodes

Change Module Identfication...

CPU Messages..

Display Force Values

Meniter/Modify Variables

Diagnostic/Setting »

PROFIBUS 13
Assign PG/PC

Cancel PG/PC Assignment

Update Firmware

Update the Operating System...

e Data.

Figure 7-11: Configuration via DCP

Using the Browse function initiates the discovery of MAC addresses on the network. Select the MAC
address you wish to work with (shown in the terminal at Setup > Communications > PLC
Interface > PROFINET) by clicking on it, then clicking the OK bufton fo continue.

1

Figure 7-12: PROFINET MAC Address in IND570 Setup Screen
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Edit Ethernet Node

i~ Ethemet node

MAC address:

Nodes accessible online

eronse Nevwork 3 Noces =]

Start | | IIPaddtess | MAC address IDev'v:etype | Name
28 ind141.0)
| ounu nu-ao-n-ue-az-as ABCC4DPIR )
.29, 22b pn-io
|v Fast search
m n| »
[0030110E-32.3€
Concel | Hep |

( Reset to factory settings

Clesel

Hebl

Figure 7-13: DCP Browse Function, Showing Network Node MAC Addresses
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Edit Ethernet Node

|

[~ Ethemet node

Nodes accessible online

MAC address: 00-30-11-0E-32-3E Browse... I

- Set IP configuration
& Use IP parameters

Gateway
IP 3
address: [1721855225 (Do Tk tea Kikac
Subnet mask: E255_255_254_n & Use router

Address: i1 72.18.54.1

€ Obtain IP address from a DHCP server
Identified by

Client ID:

[ Assign IP Configuration "

[ Assign device name

Device name: [|

i~ Reset to factory settings

Assign Name I

Reset |
Close Help

Figure 7-14: DCP Ethernet Node Editing

Once the other settings are configured, assign the device a name.

Assign IP Configuration |

Assign device name

Device name: ' |IND570 i | Assign Name l

Reset to factory settings

Reset |

Close | Help |

Figure 7-15: Assigning a Name to the New Device
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Edit Ethernet Node (4502:703) (o]

0 The parameters were transferred successfully.

Figure 7-16: Confirmation of Transfer of Parameters

.

After the message is received that the parameters have been successfully transferred, you may
close the DCP form. If the Data Format in the IND570 has been set up properly and the Network
properly configured in the Siemens “HW Config.” window, the ferminal's PROFINET module should
start communicating with the PLC.

7.9. Troubleshooting

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

e Confirm that both the IP Address configuration and the Device Name configurafion have been
assigned in the PLC (note that the Device Name must always be assigned using DCP). Cycle
power on the IND570 to ensure that any updated settings take effect.

e Check for IP Address conflicts. Use a Ping command from a PC fo verify addresses.
e Check physical wiring and network connections.

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

o Confirm that the number of message slots assigned within the IND570's setup menu match
both the Input and Output assignment in the Siemen's HW Configuration Tool.

¢ If the communication interface in the IND570 was changed from another type (e.g. Ethernet/IP
or ControlNet), a master reset of the IND570 may need to be performed.

e Replace the PROFINET interface kit if communication problems persist.
7.9.1. Status LEDs

The PROFINET interface card has a link activity LED on each of the two RJ45 connectors and four
status LEDs indicafors to indicate communication and fault status of the card. Figure 7-17 shows
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the layout of the LED module, and Figure 7-18 shows the array of the LEDs on the card. Table 7-4
and Table 7-5 explain the meaning of the indicators.

Port 1 Link Activity

Not used

Module Status  Network Status

Red

Green

Figure 7-17: PROFINET Status Indicator LEDs

Not used

Port 2 Link Activity

Module Status

Network Status

LRI e 1d

w | e
-------- jry c @
- o

Figure 7-18: PROFINET Status Indicator LEDs

Table 7-4: Module Status LEDs

LED State Description Comments
Off Not Initialized No power
Module in 'SETUP' or 'NW_INIT' state
Green Normal Operation Module has shifted from the 'NW_INIT' state

Green, 1 flash

Diagnostic Event(s)

Diagnostic event(s) present

Red Exception error Device in state EXCEPTION
Fatal event Major internal error (this indication is combined

with a red network status LED)

Alternating Firmware update Do NOT power off the module. Turning the

Red/Green module off during this phase could cause
permanent damage.

Table 7-5: Network Status LEDs
LED State Description Comments

Off Offline No Power
No connection with 10 Controller

Green Online (RUN) Connection with 10 Controller established

Green, 1 flash

Online (STOP)

METTLER TOLEDO IND570 Terminal PLC Interface Manual
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LED State Description Comments
Green, blinking Blink Used by engineering tools fo identify the node on
the network
Red Fatal event Major internal error (this indication is combined
with a red module status LED)
Red, 1 flash Station Name error Station Name nof set

Red, 2 flashes

IP address error

IP address nof set

Red, 3 flashes

Configuration error

Expected Identification differs from Real
Identification

Siemens S7-300 Programming Examples

The following Figures show sample screen images of ladder logic programming examples for
SIMATIC Step 7 software (version V5.5 + SP3).

E Nofe: Complete versions of the examples can be downloaded at www.mt.com/IND570. The
following screen images are provided for illustrative purposes only.

The following SIMATIC Step 7 screens for Infeger, Division and Floating Point data formats only
show an example of a particular Input and Output size configuration. The Connection Parameters
I/0 sizes must be appropriately configured with reference to the number of slofs assigned in the
IND570 PLC Data Format Message Slots settings. Table 7-2 and Table 7-3 show the relationship
between the IND570 message slots and the SIMATIC Step 7 1/0 sizing for Integer, Division and
Floating Point dafa formats.
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Floating Point Mode Program Example

3 UDTL -- “IND_Float_Data” -- PROFINET_IND5T0_Sample\SIMATIC 300 Station’\CPU315-2 PH/DP{L\..\UDTL =@ =]
Hame Type Initial value |[Comment
0.0 STRUCT
+0.0| |CHD_Response | "FP_Command_Resp [Command Response word from Terminal
+2.0| |Sata REAL 9.000000e+000 |[Floating Foint Data from Terminal

46.0] [scale_status

“IND_FP_Status®

Ecale Status from Terminal

@ UDT2 -- "FP_Command_Response” -- PROFINET_INDS70_Sample) SIMATIC 300 Station\CPU315-2 PN/DP{L.-\UDT2

Initial walue |Comment

Type @
0.0 STRUCT
+0.0| |Reserved)d BOOL FALSE Reserved
+0.1| |Reservedl BOOL FALSE Feserved
+0.2| |Reservedl BOOL FALSE Reserved
+0.3| |Reservedd BOOL FALSE Reserved
+0_4| |Reservedd BOOL FALSE Reserved
+0.B| |Reservedt BOOL FALSE Ressrved
+0_6| |[Reservedf BOOL FALSE Reserved
+0.7| |Resezved? BOOL FALSE Reserved
#1.0| |FF_Input_Indl BOOL FALSE Floating Foint Indicator Bit L
41 1| |#¥_Trpuc_Tnd:z BOOL FALSE Floating Foint Indicator Bit 2
+1.2| |FF_Input_Ind3 BOOL FALSE Floating Foint Indeicavor Bic 3
#1.3| |FF_Inpuc_Indd BOOL FALSE Floating Foint Indicacor Bit 4
41 4| |FP_Trpuc_Tmds BOOL FALSE Floating Point Indicator Bit B
+1.E| |Daca_Intagricy 1 [BOOL FALSE Floating Poimr Daca incegrity bit #1
41,6 |Cmnd_Ack_1 BOOL FALSE Command Acknowledgemsnt bit 1
41.7| |Cmnd Aok 32 BOOL FALSE Commard Aeknouledgemenc bit 32
=2.0 -
4 |l ~ . =
Hane Type Initial walue |Comment o
0.0 STRUCT -
#0.0| [Targsz_1 BOOL FALSE Faead Running
40.1| |Comparater 1 200L FALSE Comparater 1 ON
$0.2| [Tazgaz_2 BOOL FALSE Fast Fesd Rumning
#0.3| [Comparatox_2 BO0L FALSE Comparator 2 ON
40.4| |Targe: 3 BOOL FALSE Telerance OF
+0.5| |Always_1 B00L FALSE Aluaya=l
40.6| |cuscem Bizl BOOL FALSE Bit 1 reserved for Task Experc Applicaticn Usage
#0.7| [Cusse= Bie2 EOOL FALSE Bir I ressrved for Task Expert Applicaticn Usage
+1.0| |Ences_Kay EOOL FALSZ Entar Kay press on tesminal detected.
#1.1| [Inpuz 1 E00L FALSE Digical I/0 Cazd Input #1 cuzrent scate
#1.2| [Inpuz_2 EOOL FALEE Digizal I/0 Cazd Imput 83 Sussent stata
#1.3| |Inpuc 3 BOOL FALSE Digital I/0 Cazd Input £3 Surrent scaTe
+1.4| |Mexien EOOL FALEE Seale in Morion
*1.5| |Hat_Mods EOQL FALSE Scale cuzzently in NET =ods
#1.6| |Data_Integrity 2 |BOOL FALSE Floating Point Data Incegrity bit #2
+1.7| |Daza_0K EOOL FALSE Scale okay for normal cpezation.
END_STRUCT -
< "

Figure 7-19: UDT Definitions used in the Floating Point sample program

The UDT’s (User Defined Types) used in the sample program are:

UDT1 = IND570 Float Data. Format of the Floating Point data that comes back from the
terminal, including the status registers with their supporting UDT’s.

UDT2 = Command Response. Status register indicating the response of the IND570
Terminal to a command sentf to it over the Field Bus.

UDT3 = Indicator Floating Point Stafus: Indicates the stafe of the measuring device (Scale
or Flowmeter).
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7
3 DBI - "IND_FP_Dats" -- PROFINET_IND570_Sample\SIMATIC 300 Station\CPU315-2 PN/DP{1)\.-.\DEL
Address |[Hamse Type Initial value |Comment
0 STRUCT
+0.0| [Mag_Slzcl "IND _Float Daca™ INDE70 Massage Slet 1 (ses PLC Daca For=at in INDS70's Sacup)
e L "IND_Flosat _Daca™ INDE70 HMaasage Slet 2 (#es PLC Daca Format in INDST0's Setup)
I +16.0( |Mag_Sloc3 "IND_Float Data™ INDS70 Massage Slot 3 (#es PLC Daca Format in INDST0's Setup)
+34.0( |Mag_Slocd "IND_Float_Data®™ INDS70 Hessage 5lor 4 (wes PLC Data Forzmat in INDS70's Setuplh
F =37.0 E¥n_sTRuCT -
4 L

Figure 7-20: Data Block 1 (DB1) used in the Floating Point sample program

Data Block 1 (DB1) has defined all four (4) possible message slots for the IND570. This is NOT
necessary for proper operatfion of the program, but does allow data to be stored in the data block if
the program is designed to collect data from all 4 slots.

Pl : Pisple Floatisg Point Exasple

This £Enorion GAMCTECFATEN how To CORRECT 4% INDGTO over s FROTINIT Estvosk,

(The INDETD should ke 4% Fods 1 oa the FROFINIT Revvork. The Formas
lsheuld be sen 1o Fioasing Beiet mode, she Byne Srder set to Byme Swap and the
nuskar of sasaage slote = 1o

Mots that this program only sccessss che first Masmsge Siot, Additicsal logic
mueT be sdded to socess sdditicmsl message slote.

Ales move that che CFU =sk et the mime of the Proces inpus
and cubfull afead te B12 e allev kEcesd 16 the Output 286 and Input 266 AEeas.

Em: Intialize FC1 oo the Ziszst scea.

g =

—} LR
-4 e L b 10 L L b 1T
2930008+
3N Cetected Agk £ Aok
ouT e _aeke ~aE_aek_

“Bad_Data_ T Hiee®
O -Indicatar®

B Betwork I : Zesd the Cossand Status snd the Scale Status

[5ec the Comsund Stacus and the Soale Stazus from the Inpuc buffer. We'll use
mmmlummnmmmﬁumw:m’.mmln
[have so svap the Dyses for the Foale Statas ©o get Things ©o line Up corTeosly.

=T

L “BLEMCT
B Eeo & we
WIGE w14 14
=
b
“Hazd_ *Hoxd Hawea
0T |ureez- Buffes- —|SACELE BET_VAL [-~Rwr_¥al

PeDB1 _DBX

0.9 BOOL
OETELE 14
SFCI0
N BLISV™
N ENG tal EWG -
TRIES M1 THIES M_id re
=RAN_Sol_ "RAN_Scl_ catus
Srat_ Srar_ “Seals_ Havad
Cpper™ <IN U7 |=Msa" Lower™ <IN Sratus_BA" <|SRCELX RET_VAL |="Rat_Val®
FEOEB1. DEXN
6.0 BOOL
DETELE 16

Figure 7-21: Networks 1 & 2 of FC1
When the program first starts up, Network 1 initializes it with its starting values.

Network 2 reads in the Command Response and the Floating Point Status, does any necessary byte
swapping, and then stores them in their associated message slotf positions in DB1. The bits will be
used later.
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B Network 3 : Update the data read from the ProfiBus IND

Only update the data if the Data OK bit is on, and the Data Integrity bits
match (indicating that the data inbetween the bits is valid). Otherwise, throw
'the data away.
b 2
"IND FP_ "IND FP_
on Data™. Data™.
) FB_ Msg_Slotl. Msg_Slotl.
Data”. om_ Scale_
Msg_Slotl. Response. Status
Scale Data_ Data_
Status. Integrity  Integrity
Data_OK 1 2 WOVE
1 f f { | ™ o
bit §1 bit £2 "IND_FP_
"IND FP_ "IND FP_ Datar .
Data™. Data". Msg_Slotl.
Msg_Slotl. Msg_Slotl. oUT Data
om_ Scale_
Response. Status.
Data_ Data_
Integrity  Integrity
1 2
A

Figure 7-22: Network 3 of FC1

Network 3 utilizes the Dafa OK and the Data Integrity status bits read in Network 2 to determine if
the Floating Point data is valid. If it is, then copy the dafa to its associated position in DB1.

Bl Network 4 : Data OK bit is OFF

If the Data OK bit is off, signal the process by setting the data to a known

bad value that flags everyone that something is wrong at the scale. Also, sef t
the Data_Displayed variable to -1 to flag all other routines that there is a
problem.

Data”.
Msg_Slotl.
Scale
Status._

Data_OK

—t EN mNO|l—

"Bad_Data_
Indicator” {IN

ouT

MOVE

"Data_
OUT |-Displayed™

Figure 7-23: Network 4 of FC1

Network 4 acts on the Data OK bit if it is off, indicating that the instrument is not in a valid mode to
send dafa. In that case, set the oufput to -9999.0 ("Bad_Data_Indicator") fo flag the operator that

something is wrong. Set the Data Displayed indicafor to -1 fo flag that something is wrong with the
data coming back.
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E Hetwork 5 : Read the Command Acknowledgement status

|IGzak the tweo Command Acknowledgement bits cut of the status and stuff them into

a2 word (MW10) that we can use in the following rung to determine if a command
lhas been acknowledged.

M11.0
S.:
"IND_FP_
Data".
Msg_Slotl.
om_
Response.
Cmnd_Ack_2 M11.1

L

Figure 7-24: Network 5 of FC1
Network 5 reads the Command Acknowledge bits from the IND570 and turns the result into an

Integer word from the returned bits. The integer will be used in the following networks to act on any
commands that are sent.

B Hetwork & : Handle Command Acknowledged bit

[When a Command Ack is detected (CMD_Ack is NOT Equal to CMD Ack Hist) the tuzn
on the Command Acked bit and run a timer. When che Timer expires, set the
histozy to the new CMD Ack state, which shuts evecything off.

"QMD_Ack_
™"
o ol 5007 MOV
Q =N ENO
S5Tels IV BLp...
1= BCD -
N1 "CMD_Ack_
QUT FHist

“Command_
hoked™
L

Figure 7-25: Network 6 of FC1

Network 6 looks for a change in the Command Acknowledge stafe. If one is found, it turns on the
Command_Acked bit and runs a timer. When the timer expires, the hisfory is updated, which in furn

causes the Command_Acked bit to turn off. The Command_Acked bit is used later when processing
commands to the IND570.
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B Network 7 : Update the Command to the IND

[The IND only acts on & comsand if it sees & change Iroc= the previcus
command. That means if you nesd to send send ancther Taze after the fizac
[Tare, thers =ust be another command betwesn the= - such as Display Met Weight.

IThis rung waits until the comand changes, then it writes the Command, and the
|Command Data to the FLC's cutput buffer to the IND. It then updates the
[hiszory.

CuP o) MOVE MOVE
EN ENO EH ERD EN ERO

"Command™ ={ IN QUT ~PoW2Ee

“Command
Data™ —|IN OUT [-PQDI60

Figure 7-26: Network 7 of FC1

Network 7 looks for a change in the Command being sent to the IND570. If a new command has
been issued then move it fo the output buffer and update the hisfory. Programming the command in

this manner allows the freedom of manually updating the command output buffer if desired for
troubleshooting purposes.
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B Betwork 8 : Returned floating Point wvalue type indicator.

Map the Floating Point Input Indicator bits into a word so we can decode what
type of data the Indi is

to us. See table in the FLC
Inteface Manual for a mapping of these values.

=IND FE_

"IND EP_

Data”.
Data”. Mag_Slosl.

Mag_Slotl. o Mi5_D
Scale_ Besponze. "Data_
Fratus. FP_Input_ Displayed_
Data_CK ey Indl bit0®

I |y
— | = ENO 1T {2
018
"Data_ | "IND_FP_
OUT [-Displayed™ Data®™.

Mag_Slosl.
oo Mis_ 1

Besponze. "Data_

FF_Imput_  Displayed_
Indz bisl®

s

Mag_Slotl.
on_ Mig_2
Besponze. "Data_
FF_Imput_  Displayed_
Ind3 bit2®

e

Ma=g_Slosl.

oo Mis_3
Responze. =Data_
FF_Imput_  Displayed_

Ind4 bita®

Mag_Slotl.

o Mi5_2
Besponze. "Data_
FF_Input_  Displayed_

IndS Bitd”

L s

Figure 7-27: Network 8 of FC1

Network 8 reads the Floating Point Indicafor bits in the Command Status Word and creates an

Integer from the result that is used later to defermine what kind of datfa is being returned from the
IND570.
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Bl Satwork § ¢ Vaslfus @mampla commands

This zung allows triggesing of gome gampla commands to the Indicator.  Yous own
[lagic 4248 not naad t2 fenotisn this way. It oaly NEe4ds T2 wslfda 3 walud T2
"Command®, and if nerceesdsy, T4 “Command Data.”

Tha MOV instewction fo= IND _FP_Data ia only so that tha retuenad data ia aasy
ta =834 aftss sne o2 tha command Bits has Bean aat.

Othar commands that can ba sant te tha Indicator can ba found in tha PLC
[ Intasrfaca Manual.

DEl_DEXT.T

Lata~.
Mag_Slotl.
Srala_

Statuma. ca
Lata_OKX “Ta=a” = Rcokad”
|

}

“Taza”

— Aeiag™ "Zasn"

"RapasT_
cOuE_WT"

Sy

Ddaplayed™ | IN2

A
Hat_Wce

—in}—o|

Displayed™ | INZ

Figure 7-28: Network 9 of FC1

Network 9 issues commands fo the IND570 as the user sefs the desired command bits. It then
waits for the commands to be acknowledged before clearing the bits that were sef. If a different type

of datfa for display is being requested, then wait until the IND570 indicates that the correct data is
being displayed before clearing the command bit.
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7.10.1.1. Running the Sample Program

The sample program can be run from the Variable Access Table as shown in Figure 7-29 and
Figure 7-30 below.

£D PROFINET_INDS70_Sample -- \\US035-FS2\SWDew.. \IND570\PROFINET\General\General_ foli® =
PROFINET_IND570_Sanple [@5ystemdsta 4 OB o 088s 13 08100 o Fe3 o Fed L

S SMATIC300Stton e FE] o Fe2 o FC100 o Foim @08l o082
= [l cruns2PNOPN) | 083 o DB @ DBs o086 @ D7 & 0852

B {20 57 Program{l] Lm0l o uT @upT2 @ UnT3 @ UDT4 S UDTS
(&) Sources I WA INT_Cyclic_Data WM VAT_SDV_Access g3 SFBS2 &3 5FB53 &3 SFC20
@4 Blocks 5 ST & SFCT0

Figure 7-29: FP_Cyclic_Data

VAT_Float_Cyclic_Data is a Variable Access Table that allows the user to monifor the processed
cyclic data and issue commands to the IND570 as shown below:

& Var - [FP_Cyclic_Data -~ @PROFINET_INDST0_Sample\ SIMATIC 300 Station\ CPU315-2 PN/DPNST Program() O...| o | =) |[eEia]
ﬂ Table Edit Inset PLC Variable View Options Window Help - | &) x
#| D@ 8| & [%|a[of| X[ 2| W Sfes | &[4| ] . ;
| & address | symool | Display format | status vaie | mocity vawe |~ FI|T§TEC| Floating
[ ]} 7 Cycic Data beng returnea Point Data from
Zj DB1DBD 2 | “ND_FP_Data" lisg_Sktl Data | Foamc_pon (383 === IND570.
3
Commands. Set these A 7 Cychc Commends
Py A . S M 201 “Tare™ BOOL
bits to trigger their (G d 22 [ “Cear B60L e Command Data
associated commands. 7] u 203 Zew 'BooL ; : i
Bits will be cleared 8] W 204  “Programmable Tare" ) _BOOL I roise o Z Sent with commands
o] w0 26 (Fcommend_pata" FLOATING_POINT | that require Data,
when the IND570 o] (w205 epor Gross. T BOOL
acknowledges the (11 (M 206 “Report Netwr B00L such as the
= : - i Programmable Tare
command. - 1 !
13| | / Command Status Flags
e w18 “Data_Displayed™ DEC
(5] (w10 cMD_Ack | DEC
16} DB1.0BX 1.5 “IND FP Data"Msg Siot1 CM_D Response.Data_inte: E
17| J 0B1.0BX 1.6 ~ND_FP_Data"Msg_Siot1.CMD_Response.Cmnd_Ack_1  BOOL
E { | oBioBX 17 | “IND_FP_Data" Msg_Slot1.CMD_Response.Cmnd_Ack_2  BOOL
1
|| // Scale Status Fiags
. 1| | 0B1.0BX 6.0 -IND_FP_Data”Msg_Siot1 Scale_Status. Target_1 BoOL
Floating Point Data Filter / 22| | DB1.0BX 6.1 ND_FP_Data"Msg_Siot1 Scale_Ststus Comparator_1 | BOOL
; : 23| | DB1.DBX 62 “ND_FP_Data"Msg_Sht1 Scale_Status Target_2 800L
bits: Data_OK bit mu_s'r 24| | DB1.0BX 63 ND_FP_Data"Msg_Sktl Scale_Status Comparator 2 | BOOL
be on and Data Integrity /25| | DB1.DBX 6.4 “ND_FP_Data"lisg_Siot! Scale_Status Target 3 TBooL
bits 1 & 2 must be the [26| | 0B1.0BX 65 “ND_FP_Data"Msg_Sit1 Scale_Status Always_1 8oL
. 27| | OB1.0BX 6.6 “ND_FP_Data"Msg_Siot1.Scale_Status.Custom_Bi1 B0OL
same DOlGFIW for the 28] | DB1.0BX 6.7 <ND_FP_Data" Msg_Siot1 Scale_Status. Custom_Bit2 ' BooL
current Floating Point \ET DB1DBX 7.0 “ND_FP_Data”Msg_Siot! Scale_Status Enter_Key TsooL
1 30} DB1.DBX 7.1 “IND_FP_Data"Msg_Siot1.Scale_Status.input_1 BOOL
data sample fo be valid. 1| DB1.0BX 7.2 "ND_FP_Data" Msg_Siot!. Scale_Status.nput 2 B00L
L ) | DB1.0BX 7.3 “ND_FP_Data"Msg_Siot1 Scale_Status.input_3 | BooL
33\ | DB1.DBX 7.4 “ND_FP_Data" Msg_Siot1 Scaie_Status Motion BOOL
34| \ DB1DBX 75 “ND_FP_DataMsg_St1 Scale_Status.Net_Mode | BooL
35) DB1.DBX 7.6 “IND_FP_Data" Msg_Siot1 Scale_Status Data_integrity_2 BOOL
(36| [ 0B1.0BX 7.7 “ND_FP Data"Msg Siot!.Scale Ststus.Data OK BOOL
PROFINET_INDS70_Sample\SIMATIC 300 Station\..\S7 Program(1) Abs<S5.

Figure 7-30: FP_Cyclic_Data Description
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7.10.2.

Integer Mode Program Example

L3 UDT4 -- "IND_Integer_Data" -- PROFINET_IND570_Sample\SIMATIC 300 Station\CPU315-2 PN/DP{L\..\UDT4 [= = |[==]
Address |Name Type Initial value|Comment it
0.0 STRUCT
+0.0| [pat= REAL 0.000000e+000 |Integer Data from Terminsl Multiplied by = Scaling Value
+4.0 |Status "IND_INT_Status" Scale Status from the Terminal
=60 END_STRUCT il
P b
3 UDTS -- "IND_INT_Status” -- PROFINET_IND570_Sample\SIMATIC 300 Station\CPU315-2 PN/DP(1)\..\UDTS =n =R ==
Address |Name Type Initial value |Comment it
l 0. STRUCT
+0 0| [Target_1 ROOL FALSE Feed
+0.1| [Target_2 BOOL FRLSE Fast_Feed
+0.2| [Target_3 BOOL FRLSE Tolerance O
+0.3| [Comparstors BOOL FALSE Comparator 5 ON
+0.4| |comparators BOOL FALSE Comparator 4 ON
+0.5| [comparators BOOL FALSE Comparator 3 ON
+0.8| [Comparatorz BOOL FALSE Comparator 2 ON
+0.7| |comparatorl BOOL FALSE Comparator 1 ON
+1.0| [Enter Key BOOL FALSE Enter Key press on terminal detected.
+1 1| [Input_1 ROOL FALSE Digital I/0 Card Input 1 current State
+1.2| (Input_2 BOOL FALSE Digital I/0 Card Input £Z current State
+1.3| (Inpuc_3 BOOL FALSE Digital I/0 Card Input £3 current State
+1.4| (Motion BOOL FRLSE Scale in Motion
+1.5| [Net_Mode BOOL FALSE Scale curzently in NET mode
+1.6| |Update_In Progress |BOOL FALSE Ignore Terminal data while Update in Progress=1
+1.7| [Data_ox BOOL FALSE Scale ckay for normal cperation
=2.0 END_STRUCT o
f] b

Figure 7-31: UDT Definitions used in the Integer sample program
The UDT’s (User Defined Types) used in the sample program are:

UDT4 = IND570 Integer Data. Format of the Floating Point dafa that comes back from the
terminal, including the status registers with their supporting UDT’s.

UDTb = Indicator Integer Status: Indicates the state of the measuring device (Scale or

Flowmeter).
£3 DB2 -- "IND_INT_Data" -- PROFINET_IND570_Sample\SIMATIC 300 Station\CPU315-2 PN/DP(1)\..\DB2 = (==
Hame Type Initial wvalue |Comment
[ | STRUCT

+0_0| |[Msg_Slotl "IND Integer_Data™ IND570 Message Slot 1

+8.0| |Msg_SlotZ "IND Integer_Data™ IND570 Message Slot 2

+12_0| |Msg_Slot3 "IND Integer_Data™ IND570 Message Slot 3

+18.0| |Msg_Slot4 "IND Integer_Data™ INDS70 Message Slot 4

=24.0 END STRUCT 57

Figure 7-32: Data Block 2 (DB2) used in the Integer sample program

Data Block 2 (DB2) has defined all four (4) possible message slots for the IND570. This is NOT
necessary for proper operation of the program, buf does allow data fo be stored in the dafa block if
the program is designed to collect data from all 4 slots.
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FCZz : Simple Integer Example

[This function how to to an INDS70 over a ProfiBus Network
lusing the Integer Mode format.

[The INDS70 should be configured as Node 4 on the ProfiBus Nevwork with Shared
[Data Enabled. The Format should be set to Integer Mode, the Byte Order set to
[Byte Swap and the number of message slots = 4.

Mote that this only the first Slot. Additional logic
[mist be added to access the additional message slots.

[Alsc note that the CPU properties must set the size of the Process-image imput
and output areas to 512 to allow access te the Output 256 and Input 256 Areas/

"I/0 23 Wrd" should be selected from the G5D file for the INDS70's I/O
confiquration.

presanmesan
Metwork l;: Intialize FCZ on the first scan.

RE!EEZE" MOVE MOVE
EN ENO EN ENOC
-3, 1.000000e-
353000e+ 001—IN
003 4IN
"Bad_Data_
OUT |-Indicator”
OUT [Value®

Figure 7-33: Network 1 of FC2

Network 1 initializes the program when it first starts up with its starting values.

El Hetwork 2 : Copy the Input Status to the Scale Status Bits in D82

Firsv, swap tha byces of ctha status word to get tha= to line up propazly. Tha

BLEMOV function can't copy directly frem an Input Buffer, so we have to fizst
it Te MW44, Then we can use the BLIMOV, which will map the bits to
their proper locaticns in che D32 Scale Status azea.

SFC20
py Variabl
UDVE (=3 =ELIMOTT
=N NG EH EHO EH =
IBzEe
=Tnput_
. WORD_
Scale_ "Input_ Buffer” — SRCELE RET_VAL —"Ret_Val"
Stavus_ WORD_Buff_
M3SE™ —{IN oUT ~HI™ LEB" —|IN oUT |-LOo" PDBEZ . DEX4
o
=IND_INT_
Daca™.
Mag_Sletl.
DSTBLK -Status

Figure 7-34: Network 2 of FC2

Network 2 Swaps the bytes of the Scale Status Word, then uses a BLKMOV to map the Status Bits to
their proper locations for later use.
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E Network 3 : Get the data from the Terminal and Normalize it to the Increment

fie need to ‘Hormalize' the incoming Integer Data by mulciplying it by the
prultiplisr that is defined for the scales (that valus is Hard Coded in Network 1
labove, and is based on the resolutiocn defined by the terminal’s increment
setting contained in the scale setup that is in the IND terminal

ivsell). But fizst, we have to the I ger data ing back to &
[Double Integer, and then convert the Double Integer into a Real data type.
Afrer all of that, we can finally =ultiply the data by the Increment and store
the result in the Hessage Slot data area.

[Hote that the Data OF bit MUST be OH, and the Update In Progress bit MUST be
[OFF, or the data coming back should be ignored.

=IND_INT_

Daza™.
Data™. Mag_Slotl.
Heg_Sletl. Status.
Szatus. Update_In_
Data_OK Pregress [N DI_R MUL_R
— —/F—=x ENG = N N ENO
THZ 64 MDdE MD46 MD50
Slotl INT_ "Double_ ng
Data™ —|IH ©OUT [~INT_Daca™ =L L . Value
OUT [~Real Data™ Real_Data™ ={IN1 =IND_INT_
Cata”.
MD40 Msg_Slotl.
ltiplies OUT —Data

Figure 7-35: Network 3 of FC2

Network 3 filters the Datfa Input with the Dafa OK and the Update In Progress bits from the Stafus
word. If the Data OK bit is off, or the Update in Progress bit is set, then the data may be invalid and
should be discarded. If the filter bits are okay, then the Integer value needs to be converted to a Real
dafa type for later use. To do that, the program must first convert the Integer to a Double Infeger,
and then convert the Double Integer to Real value. Finally, the Real value is multiplied by a Scaling

value that puts the decimal point into the same place that the Terminal Display uses. The value is
then transferred to DB2.
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El Network 4 : Data OFK bit is OFF

If the Data OK bit is off, signal the process by setting the data to a known
lbad value that flags everyone that something is wrong at the scale.

"IND INT_
Data™.
Msg_Slotl.
Status.

Data_OK WOvE

7 = =NO

"Bad_Data_
Indicator” {IN

"IND_INT_
Data”.
Mag_Slotl.
OUT [-Data

Figure 7-36: Network 4 of FC2

Network 4 looks at the Data OK bit. If the Data OK bit is off, then the terminal is not in a proper state
to deliver valid data. In that case, the “Bad Data” indicafor value is written to DB2 insfead of the
dafa.
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B Hetwork 5 : Sample Commands to the Terminal.

= T
"IND_INT_
Data".
Msg_Sleotl.
Status.
Data_OF
] L

"M=gSlotl_
OUT [-Command®™

"MagSlozl
OUT [~Cormand™

128 IR

"Msg5Slocl_
OUT |~Command"

Figure 7-37: Network 5 of FC2

If the terminal is in a state fo receive commands (the Data OK bit is on) then Network 5 looks at the
command trigger bits which could be set either by other networks in the program, or directly by a
user from a VAT Table. If a command frigger bit is found to be on, write the command value to the
Command Output and clear the frigger bit. This network is intended as a sample for how
commands may be senf to the Terminal.
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E Hetwork & : More sample

commands to the terminal

Msg_ Slotl. Weight
Status. "Report_
Data OK MOVE Gross_Wt"

|} EN ENO ——( R }——]
0—4IN
"MagSlotl_
OUT |[-Command”™
MOVE
| | EN ENO
1—IN
OUT [-Command"™
MOVE
EN ENO
3—-IN
"MsgSlotl_
OUT [-Command"™

Figure 7-38: Network 6 of FC2

Network 6 shows some additional commands that could be sent fo the ferminal. Note that these
commands are also filtered with the Data OK bit.
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EH Hetwork 7 : Cutput the Normalized Data to the Terminal.

Take the Floating Point Data that was written to the Normalized Data Out
wariable and divide it by the Increment value to generate an Integer Value that
can be output to the Terminal.

"Normalize Real to
Int"
EN ENO

Input_ Cuptut_
Beal Integer —Status™

Figure 7-39: Network 7 of FC2

Network 7 shows how Real Typed data can be converfed and sent as an Infeger value fo the
terminal fo supplement commands. This data can be used to pre-load a Tare value, set a Target,
sef up Tolerances, etc. Note that FC100 is provided with the sample program, but is not covered
here.

7.10.2.1. Running the Sample Program

The sample program can be run from the Variable Access Table as shown in Figure 7-40 and
Figure 7-41 below.

&P PROFINET_IND570_Sample -- \\USD35-F52\SWDew\..\INDS70\PROFINET\ General\General_ =3 EcR ===

PROFINET_IND570_Sample |3 System dala 43 081 3 0686 £3 06100 03 FB3 o B4
= F SIMATIC300Staion | FCI P FC2) o FCI0 FCim DB o082

=@ cruns2muor) @ o83 = 084 & 085 £ 0B6 & DB7 o DB52
=1 57 Programll) | DBS3 L0 o unT2 SUDT3 o UDT4 o UDTS
(&) Sources W FP_Cyelic_Data -gvm_snv _hcoess 53 SFBS2 53 5FB53 & SFC20

(gl Blocks SFC21 =} i

Figure 7-40: INT_Cyclic_Data
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INT_Cyclic_Data is a Variable Access Table that allows the user to monitor the processed cyclic
data and issue commands fo the IND570 as shown below:

¥4 Var- [INT_Cyclic_Data -- @PROFINET_IND570_Sample\SIMATIC 300 Station\CPU315-2 PN/DPANST P... [ = | & |[me)
¥4 Table Edit Inset PLC Variable View Options  Window Help - || &) % Filtered F|001iﬂg
#| D@ & &[]0 X[ 8] W o g B A Point Data from
2] Address | Symbol [ Display format | status value | Modify vajuef= IND570.
1 /I Cyclic Data being returned
(2| ©0B20BD 0 | “IND_INT_Data" Msg_Siotl Data FLOATING_PonT I 383
z ) T Scaling_Value® "FLOATING_PONT © 0.001 0.001
4
Commands. Set these |5 | # Cycic Commands
bits to trigger their % : sz; 1;’:( :ggt =: o
associated commands. ||| E1 w205 zer e Wose | Command Data.
Bits will be cleared (9] |m 204 “Programmable_Tare™ BOOL false Sent with commands
when the PLC issues the | || [ ‘;mn s4 (“Scak_output_Data” FLOATNG_PONT | 20 | 20 that require Data,
Commond. 1] M 208 “Report_Gross_Wt" - BooL . false | such as the
12l (M 208 “Report_Net_Wt" BOOL |
| : 4 - | Programmable Tare
?- | I Scale Status ;|JQS
(15| | DB2DBX 4.0 "IND_INT_Data" Msg_Slot!.Status Target_1 B00L
(16| | DB2DBX 4.1 "IND_INT_Data" Msg_Siotl Status Target_2 BOOL
(17| | DB2DBX 4.2 "IND_INT_Data" Msg_Siot1.Status.Target_3 BOOL
(18] | DB2DBX 4.3 “IND_INT_Dats" Msg_Siot1.Status. ComparatorS | BOOL
19| | DB2DBX 4.4 “ND_INT_Data" Msg_Siot1 Status.Comparator BOOL
'20| | DB2DBX 4.5 “ND_INT_Data"Msg_Siot Status.Comparator3 ' BOOL
[21] | DB2DBX 4.6 IND_INT_Data" Msg_Siot1 Status. Comparator2 ' BOOL
Integer Data Filfer bits: (22| | DB2DBX 47 “IND_INT_Data" Msg_Siot1 Status. Comparatort "BoOL
Data OK bit must be ON (23| | DB2.0BX 5.0 “IND_INT_Data" Msg_Siotl Status Enter_Key BOOL
- AND [24] | DB2DBX 5.1 “ND_INT_Data" Msg_Soti Status input_1 " BOOL
25 DB2.DBX 5.2 | "IND_INT_Data" Msg_Siot1.Status.Input_2 BOOL
Update_In_Progress N[26| | DB20BX 53 ND_INT_Dats" Msg_Shil Status input_3 T'BOOL
must be OFF for data to E | DB2DBX 5.4 “IND_INT_Data™ Msg_Siot1.Status Motion |'BOOL
be valid [ 28]\ DB2.08X 5.5 “ND_WT_Date"Msg_Siot1.Status Net_Hode | BOOL
29 “IND_INT_Data" Msg_Slot1.Status.Update_in_Progress | BOOL
30| | 0B20BX 57 “ND_INT_Data” Msg_Siotl Status Data_OK BOOL
31 L
PROFINET_IND570_Sample\SIMATIC 300 Station\..\S7 Program(1) Y
Flgure 7-41: INT_Cycllc_Dqu Descrlptlon
7.10.3. Shared Data Access Overview

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

e Class Code

e Instance Number
o Aftribute Number
e length

This information can be found in the IND570 Shared Data Reference Manual (part number
3025337) 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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METTLER TOLEDO IND570 Weighing Terminal Shared Data Reference

2 Scale Data

2.1.  Scale Functionality Instance
2.1.1. Dynamic Scale Weight (WT)
al Access: = “Read Only” Access.
0SS —— 3 |(Cluss Code:_ 0x68 Data Type: D
Insfances: 1 (instance 1= Scale plofforms 1]
Length
2.1.1.. Attributes
wi0100 | Composite wt block Struct | N omposite of enfire block
wiQ1 Displayed Gross Weight | Rounded Gross Weight shown in selected increment size.
wi0102 | Displayed Net Weight S13 it Rounded Net Weight shown in selecfed increment size.
Aftribute ‘
Wi0103 | Weight Units s4 t Ib pounds, kg kilograms, grams, 0z ounces, oziroy, dwt
pennyweights, mefric tons, ton, or cusfom units name
3 Weight Unit Gross Shows the current displayed gross weight converted to 3™
WIOTO04  \yeight S18 1 nits

Shows the current displayed net weight converted to 3

wi0105 | 3™ Weight Unit Net Weight | $13 ly units

1b pounds, kg kilograms, grams, 0z ounces, Ib-o0zpounds
wi0106 | Third Weight Unit S7 | & ounces, oziroy, ounces, dwt pennyweights, mefric fons,
fon, or cusfom unifs name

wi0108 | Displayed Rate S13 )

Figure 7-42: Identifying Shared Data Class, Instance, Attribute, and Length

If you have used Shared Data Variable names before, then you are already familiar with using the
Instance and Aftribufe in the name definition as shown in Figure 7-43:

WTO101
N

Variable Type Instance Aftribute

Figure 7-43: Construction of Shared Data Names

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

The method to access Shared Data in the IND570 Terminal is identical for both the Floating Point
and Infeger modes using PROFINET. Both sample programs use identical roufines and variables,
and are covered here as a single process.

The Shared Data Access over PROFINET shown here makes use of the system SFB blocks SFB52
(RDREC DP) and SFB53 (WRREC DP) to read and write information fo the IND570 using Acyclic
messages over the PROFINET link.

Any Shared Data Variable access (both read and write) requires that the Class Code, Instance,
Attribute, and Length all be embedded in a message written to the IND570. Note that this
information is included in both message blocks below, and must be populated before the operation
is started.
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CF DES5 -- “SDV_Read Buffer”

-~ PROFINET_INDSTO_Sample\ SIMATIC 300 Station\ CPUZ15-2 PH/DPIN.\DES

o || B8
Address Type |1nitial walue |Commant
0.0 STROCT
#0.0| (Clsss_Ccde INT (] Shared Data Variable Class Coda
#3.0| [Instance INT o Instance (usually a scale or fiovmeter number)
#4.0| |Astzibuse INT ] Attribute pointer intoc the CTlass Code - selects specific Shared Data Variable
4+6.0| |Length INT ('] Langth of message read back (Read Comsand)
#8.0| |Daca_Buffer [ARRAY [0..25] Data sent back from Terminmal
=4 g DHORD =
; :
3 DB5 -~ “SOV_Write_Buffer” -- PROFINET_INDST0_Sample\SIMATIC 300 Statior\CPU315-2 PN/DP(L\..\DB5 [E=R[EcR ==
e [tans Type Initial valus |Comment
STROCT
[Class_Code INT ] [Shazred Data Variable Class Code
InsTanss INT o Inscanss (usually & scale sz floumater nushes)
[Attribute INT 0 (Attribute pointer into the Class Code = selects specific Shared Data Variable
Langth INT ) Length of message to send to Terminal (Hiite Command)
Data_Buffsr ARRAY (0. .28] Data to sand to Terminal
DWORD -

Figure 7-44: Read Buffer (DB5) and Write Buffer (DB6)

A Shared Data Write is the simplest function since it requires only a call to SFB53 (WRREC) with
the data to be written to the specified Shared Data variable, to complete the action.

PLC Program

DB6

Class Code
Instance

Affribute

Length

Data fo be written

SFBS3 |
| WRREC
(Index = 1) |

Shared Data Write

One Step Process

Data to be Written

Figure 7-45: Shared Data Write — One Step Process

Variable

A Shared Data Read is a two-step process where a call fo SFB53 (WRREC) must be done first to
tell the IND570 what shared data variable fo read. The write is then followed by a call to SFB52
(RDREC) to read the result back from the IND570.
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7.10.4.
7.10.4.1.

PLC Program
DB6

Class Code
Instance

|
|
| Aftribute
| Length

Emply Data Area

DBS

Class Code
Instance
Aftribute

Length

Data to be Read

J

SFB53
"‘9 WRREC
(Index = 2) |

Shared Data Read

Two Step Process

Step 1

Figure 7-46: Shared Data Read — Two Step Process

—

Shared Dafa |
Variable

\

Data to be Read Buffer

Step 2 -
’ Class Code
Instance
Aftribute
SFB52 - Lengfh
e R | =
(Index = 3)

Data to be Read Buffer

When the Shared Data Read process is complete, the Class Code, Instance, and Attribute returned
from the IND570 are compared fo the requested values to make sure that the proper request was

fulfilled.

Shared Data Access Program Details

0BT Program defails

In addition fo the call to either the Floating Point or Integer cyclic dafa function, OB1 has the

following logic added:
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E Bstwork 4 : Chsch for Shared Dwos Tarissls Srive Begquast

B Bafwerk 3 : Chech for Fared Teis Terishis Fesd regessi

' L L]
Cammpal_  “Canamal_
= - - R San
“Fanaral “Gamaral Trigger Py AT,
O B Tripge i
Tata Tata s ' 3
Eriz Eris ]
TRl o _ir 0 _Mrive riva_OWE A |
P e Ewad_0Hd — ] ¥ (=]
— { &) i
1= =
s
"araE
— 3 Daia
Geraral_ -k
Daha” L= TR
L=t e T | L
= ipg
bozaws DT pe=frans
0T p=Fuaca .
= 1]
R
] EY
"Gararal
Sk Baia” "
Lt BOT_ .
L TRC kR -
Tageger_ - =i e |
= g — NS -
o= E®e - |
i = Eads
1
e ——
Samaral Sata
Sanas L
L Inceger
Immsger _— Erda
Tl s 1
— =A% v {1
Moom

Figure 7-47: Networks 3 & 4 of OB1

Networks 3 & 4 of OBT1 show how the functions that handle both the Read and Write to Shared
Data in the IND570 can be called. In both cases, a bit can be set either by the program or by a
user via a Variable Access Table (VAT) that triggers the function fo run. Note that the only difference
between the calls for the Infeger device and the Floafing Poinf device is the Node Number on the
network. Otherwise, the Shared Data access works the same for both Infeger and Floating Point.

FB4 (Write Shared Data) Program details

Since FB4 is the simpler routine, and contains a subset of the instructions included in FB3 (Read
Shared Data), we will look af it first.
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2 m:: Set up the Shared Data Access

If this is the first scan after the Write has been requested, initialize
everything for the Data Block from the VAT_SDV_Access table.

o—

DB7 _DBENZ4

"Genezal
Data".
SDV_Weite_
Access_
State =

CMP ==|

IN1

Nz

DB7 _DEWZ

by usex
"General
Data™

SDV_Class_
Code =

IN oUT

"General_
Data™.
SDV _Wrice_

D86 .DBWO

MOVE
EN ENO

DB7_DEW4

"General_
Data™.
SOV
Instace —

OoNS
—{a—
DR6.DREZ

ce

"SDV_
Write_
Buffer™.

[~Instance

al_
Data™.
SDV_Length =

IN

oUT

"SDV_
Write_
Buffer™.

~Length

$bFalse

"General_
Data™.
SDV_

Acvtribute 4 IN

COUT [—Attribute
MOVE
EN ENQ
1IN

ouT

DB7.DBW24

Data™.
SDV_Write_
Access_

[State

INL ouUT

INZ

#bFalse

—r—

DB7 . DBW10
W e

Data”.
SDV_Write_
~CHMD_Length

Figure 7-48: Network 1 of FB4

Network 1 Checks to see if this is the first scan since the Write flag was set. If it is, then gef the
Shared Dafa Class, Instance, Aftribute, and dafa length from the requestor (in this case, the VAT
table). Note that in this case, the data fo be written has already been populated into the Data Buffer

of DB6.

Kick the step variable to the next sfep in the sequence, and calculate how long the entire Write
buffer will be by adding the header length to the data length provided by the caller.
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B Hetwork 2 : Send Write Command to the Terminal.

and ths Write Command to the Terminal specifying the Clasa, Instance,
ttribute, and the data to be writtem - all in DBE.

DE53
Timstance_
WRREC
EH END

#irite_Den

.

#Hziza_

DOME [—Dene

#¥rite_Bua

FC101 ¥

WP =] =Get ID" #Hrite_

EX - BUEY [~Busy

1IRi (Haster_ #$ID $irite Err

Systesm_ $ID $10-{1D ar

100 = Humber ID [=3ID #Write_

1 =|IHCEX ERROR ~Error
#Hode Sration_
#Hode —(Address DBT.DBD26
$bFalse e
#oTalee —|{For Read

Daca™.
SOV Write_
STATUS |-Status

Instructio
n_Len —|LEN

PEDBE.
DEXOD . O
BYTE 112 —|RECORD

Figure 7-49: Network 2 of FB4

Network 2 calls FC101, which generates the Network ID for the specified Node. Then it calls SFB53
(WRREC) fo send the data in DB6 to the IND570 specified by the ID code.
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El Network 3 : Wait for the Write command to complete.

While the Busy Bit is set, wait for completion. If the Error bit is set then
return a -98 in the step to indicate that the Write command failed that the
luser

should check the WRREC returned status for more information. If the Done bit
is

set then move on to the next step in the Write segquence.

§irite Bus §Write Don

¥ e
#Write_ $Write_
CMP =| Busy Done MOVE
| || = -
1/ 11 N NG
DB7 _DBEZ4 2—IN DB7_DBEWZ4
"General "General
Data™. Data™.
SDV_Write_ SDV_Write_
Access_ Acecess_
State —{IN1 OUT [~-5tate
1INz #irite Err
$Write_
Error MOVE
| | =N =NO |-
98 —IN DB7_DBEWZ4
"General
Data™.
SDV_Write_
Acecess_
OUT [-State

Figure 7-50: Network 3 of FB4

Network 3 confirms that the program is executing step 1 of the Shared Data Write routine, and then
waits for the Data_Write Busy signal to go low. At that point, if the Data_Write Done flag is set then

move on 1o the next step in the sequence. If instead the Data_Write Error flag is set, move the value
of 98 info the sequence step to flag that an error has occurred.
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E Hetwork 4 : Clear the Write Reguest Flag.

We're all done. Cancel the request and leave the step number as a positive
[value to indicate success.

Data™.

Trigger_
CWF o= SDV_Write

A £ S

SDV_Write_
Access_
State —{IN1

2 —INZ

Figure 7-51: Network 4 of FB4

Network 4 terminatfes the sequence by clearing the request bit, at which point the calling routine can
check the step number and status flags for the completion status.

30205335 | M | 1/2024 METTLER TOLEDO IND570 Terminal PLC Interface Manual 7-41



7-42

7.10.4.3. FB3 (Read Shared Data) Program details

Betwork 1 ; Set the Thared Data Access
®

Fﬂ-hﬁﬂm“mﬂum“w imisialise

from the Daza Bleck.

o #lers Duta  fless_Dara
OTT [-iZess Daea  #Zess_Daza —EV

Buffer”.
OUT [=heeribune

o o

OTT

E-{mnz

Figure 7-52: Network 1 of FB3

On the first scan of FB3 after the read flag has been set, network 1 initializes DB5 to all zeroes.
Then the Class code, Instance, Attribufe and data length are copied into DB5. The command length
is calculafed by adding the header length (8) to the dafa length. The sfep sequence is then

incremented to the next step.

METTLER TOLEDO IND570 Terminal PLC Interface Manual

302056335 | M

1/2024



E Network 2 : Set states used for Get_ID routine

fbFalse
gbFalse
{2}—]
#bTrue
#bTrue

{s3—

Figure 7-53 : Network 2 of FB3

Network 2 Sefs the True and False bits for later use in the routine.

B Hetwork 3 : Send Read Command to the Terminal.

Send the Read Cosmand to the Terminal that we want to read the specified Shared
Daza Variable on the next Read Command.

$50V_Read_WRAREC
EN END
DB7_DBX12 fHzice De
o
ad One tHzite
Shet DOHE (=Done
''''' ral_
Data”™. I Bus
FC101 SDV_Rasd_
CMF ael “Get_ID" ons fizite_
= - o ——{Pb——————{nzp BUSY —Busy
DE7.DEW0 Master_ $ID $urite_Erx
System_ $ID $ID—ID or
100 —|Humbex ID [-#ID #Wrive_
2 - INDEX ERROR -Error
thode Station_
#Hode <|Address 8 —<LEN ne7
$bFalse PsDBE.
"General_ #bFalse —|For Read DBX0.0
Data”. BYTE 112 —|RECORD ;
SDV_read x
cass_ "General
State —{IN1 Daza
SDV_Read
1-{IN2 Write_
STATUS [-Status

Figure 7-54: Network 3 of FB3

When the sequence step is 1, network 3 writes the contents of DB6 to the IND570 specified in the
ID code (generafed by FC101, which is not discussed here). Note that the Index is set fo 2. This
tells the IND570 that the WRREC roufine is requesting that the data contained in the Shared Data
variable specified by the Class, Instance, and Atiribute, be returned to the PLC. The IND570 will
buffer up the requested data and wait for the corresponding REREC routine call to be issued.
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E Hetwork 4 : Wait for the command for the Read to complete

[Variable Read seguence.

If the done flag is set, then move on to the next

After the Write to the Terminal (which contains the request to read the
specified Shared Data wvalue) has executed, wait for either the Domne or Error

flags to be set. If the Error flag gets set, cancel the request and returm a -
38 to indicate that the Read Command failed and that the user
returned Write Status for more information.

step in the Shared Data

should check the

#Hrite Bus

¥
gWrite_
CMF ==| Busy

/1

#Hrite Don
e
#Write_

Done MOVE

"General

Data™.

SDV_read_

Aecess
State —|IN1
1INz

ouUT

DBe7_DEWO

"General
Data™.
SDV_read_
Acceas
State

gilrice_

DBT7 DEX1Z

Variable
"General
Data™.
Trigger_

Error MOVE
| |

{ } N ENO

-58 qIN

ouUT

SDV_Read

S Fym

DBE7_DENO0

"General
Data™.
SOV _read
Access_

[~State

Figure 7-55: Network 4 of FB3

If the sequence step is sfill 1, then wait for the Data_Write busy flag to turn off. After thaf, if the
Datfa_Write Done flag is set then increment the step counter fo move on fo the next step. If the
Data_Write Error flag is set, then put a -98 into the step counter and clear the Read Request flag.
The -98 will tell the caller that the read failed on the initial confact with the IND570.
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Bl Hetwork 5 : Read the Result

If the cosmand write above was successful, send a command to read the requested
ta from the IND Instrument. Return the read data ince DBS.

$5DV_Read RDREC

DB7.DBX12

$Read Vali

#Read_
VALID ~Valid

“Genezal_ $Read Busy
Daza™. BUSY -#Read_Busy
FC101 SDV_READ_
CUP ==| =Ger ID" Read CHS $Read Erzo
EN - el e B —— ] x
#Read_
Master_ $1ID ERROR Errox
System_ $1ID $ID—{ID
100 —|Husbex ID [-#ID
3 = INDEX
fHode Statien_
$Node ={Address 108 ={MLEN
$bTrue P#DBS .
#bTrue —{For Read DEX0.0 “Geanezral_
. BYTE 108 —RECORD Data”.
SDV_zead_ SOV_Read_
Access_ Read_
State —-{IN1 STATUS |-Status
2Nz

"General_
Data®.
SOV_Read_
Returned_
LEN [-Len

Figure 7-56: Network 5 of FB3

If the sequence step is 2, then trigger the Read of the requested dafa from the IND570. Note that the
ID is generafed by a call fo the same FC101 routine that was used for the WRREC.
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E Hetwork € : Wait for the Read to Complete

Wait for the Busy Flag to go away. Once it does, check the Valid Read flag and
the Error flag. If the Error flag is set, shut down the routine and return a -
99 to indicate that the Read failed (the user should check the returned status
ldata from the above read command for more informatiom) .
#Read Vali
d
§Read Busy §Read_
CMP ==| §Read Busy Valid MOVE
1/} { =N =N
34IN
"General "General
Data™. Data™.
SDV_read_ SDV_read_
Access_ Access_
State —{IN1 OUT [-State
2 1Nz DB7 _DEX1Z
#Read Erro "General
x Data™.
$Read Trigger_
Error MOVE SDV_Read
|} EN Mo —{r)}—]
=98 —IN DB7 .DEWO
"General
Data™.
SDV_read_
Access
OUT [-State

Figure 7-57: Network 6 of FB3

If the sequence step is 2, then wait for the Data_Read busy flag to turn off. Once it does, if the
Data_Read Valid flag is set then increment the routine’s step counter. If the Data_Read Error flag is
set, the move a -99 into the step counter to flag that an error occurred in the second half of the
Read routine, and clear the Read Request flag.
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B Network 7 : Confizs that we got what we wanted.

Fizat, assume that the Shared Data Read zeturned the WRONG Shazed Data vaziable
(b the 8i seem to insist that we do things this way).

IThen,
check to see if the Class, Instance, and Attribute in the returned Read data
jmatch what was sent in the Write command. If they all match, then make our

atap
nuzber a positive final value. Otherwise, return a -100 to flag that the BEAD
failed.
Trigger_
ClP =l UCVE SOV_Read
BN END [ B ]

DET . DEWO -100 1IN

CMF =1 CUF ==/ MOVE

DBE_ DEND Instance —{INL

DBG. DEWZ
Instanse Buffesz".
Avtribute —INL

DBE . DEN4

=
Write_
Buffer".
Instance —|INZ

Attribute = IN2

Figure 7-58: Network 7 of FB3

If the sequence step is 3, then process the final result by first assuming that the sequence failed and
making sure that the Read Request bit is cleared fo indicate that we're done. Next, compare the
returned Class Code, Instance, and Aftribute numbers with the ones that were originally sent. If they
all match then increment the Step number and allow the routine fo exit normally. If they do NOT
match then the routfine will automatically exit with the error codes set.
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7.10.4.4.

Running the Sample Program

The sample program can be run from the Variable Access Table as shown in the Figure 7-59 and

Figure 7-60.

£ PROFINET_IND570_Sample -- \\US035-FS2\SWDex\..\INDST0'\PROFINET\ General\General_ == m=n "
51 @9 FROFINET_INDS70_Sample |59 System data o OB1 o 0B85 o OB100 =53] o
Sl SIMATIC 300 Station |4 FC1 o Fc o FC100 o Foim o DB o082
= [@ cPUmS2PNDP) | 083 o084 £ 085 3086 3087 30852
& $7Poganlll g DBS3 U1 o UDT2 S UDT3 S UDT4 S UDTS
(D) Sowces  WAFP_ Cychc Data 42 INT_Cyclic_Dala (2 VAT_SDV_Access 3 SFB52 &3 5853 & SFra
&8 Blocks SFC21 & SFCT0

Figure 7-59: VAT_SDV_Access

VAT_SDV_Access is a Variable Access Table that allows the user fo monitor the processed cyclic
dafa and issue commands fo the IND570 as shown below:

&

@3 Var - [VAT_SDV_ Access -- @PROFINET,INDST0,_ Sample\SIMATIC 300 Station\CPU315-2 PN/DP(LI\ST Progra......[
“ Table Edit Inset PLC Variable View Options Window Help

Dl|| & &%« X[ 2| K

Shared Data Class, Instance,
Affribufe, and Length, for the

Address

| symbol

| Display format

| status value | Modity

requested operation. See the

Select the Integer
Mode Node

DB7DBW 2
| DB7.0BW
DB7.DBW
DB7.08W

® o -

Trigger the Read of
the selecled data.

wuelslnlr[slz(slslz[a]z]a]s]z]F] ][~ =[] ~[4]~]-
| | | | | ! |

DB7.0BW 0

DB7.0BW 22
|| DB7.08D 14
DB7.DBD 18

Class, Instance,

Aftribute, and Length | e
read back from | DBSDBW <
IND570 | DBSDBW 6

DBSDBO 8
DBSDBD 12
| 0BSDBD 18
DBS.DBD 20
| DBSDBD 24

Trigger a Write to

the selected data. - DBTDBW 24

|| 087080 26
| 087DBW 30

Class, Instance,
Attribufe, and Length
reported back by
FB4

| DBE.DBW 0
DBEDBW 2
DBEDBW 4
| DBeDBW 6

DBEDBD 8
| DBBDBD 12
| DBS.DBD 16
|| DBe.DBD 20
| | DeeDBD 24

/i Shared Data Read Trigger and Status
= DB7.0BX 12.1

== DB7.0BX 12.7 "General_Data".SDV_integer_Node BOOL
“General_Data" SDV_Class_Code T HEX
“General_Data” SDV_instace T HEX
"General_Data" SDV_Attribute HEX
“General_Data" SDV_Length | HEX
"General_Data".Trigger_SDV_Read BOOL

“General_Data".SDV_read_Access_State DEC
“General_Data".SDV_Read_Returned_Len I DEC
"General_Data".SDV_Read_Write_Status HEX
“General_Data” SDV_Read_Read_Status THEX

/i Read Buffer Data Request Echo Back

“SDV_Read_Buffer".Class_Code HEX
“SDV_Read_BufferInstance | HEX
“SDV_Read_Buffer Attribute | HEX
*SDV_Read_Buffer" Length | HEX

Il Shared Data Write Trigger and Status

| 1/ Shared Data Wrie Output Buffer

“SDV_Read_Buffer" Data_Buffer{0] CHARACTER
“SDV_Read_Butfer Data_Buffer(1] | CHARACTER
“SDV_Read_Butfer Data_Buffer[2] | CHARACTER
“SDV_Read_Buffer Data_Buffer{3] | CHARACTER
"SDV_Read_Butfer.Data_Buffer(4] | CHARACTER
—~ DB7.08X 124 “General_Data". Trigger_SDV_Write BOOL
“General_Data" SDV_\Wrie_Access_State | DEC
“General_Data" SDV_Wrte_Status THEX
“General_Data".Write_Instruction_Len DEC
"SDV_Write_Buffer".Class_Code HEX
“SDV_Write_Buffer” Instance "HEX
“SDV_Write_Buffer” Attribute T THEX
“SDV_Write_Buffer Length T HEX

"SDV_Write_Buffer. Data_Buffer{0]

“SDV_Write_Buffer” Data_Buffer{1] | CHARACTER
"SDV_Write_Buffer".Data_Buffer(2] | CHARACTER
“SDV_Write_Buffer” Data_Buffer{3] | CHARACTER
“SDV_Write_BufferData_Buffer(4] | CHARACTER

PROFINET_IND570_Sample\SIMATIC 300 Station\...\S7 Program(1)

FLOATING_PonT (|28 276

Il Note that this table will work for both Fioating Point and Integer Mode, but be sure to set DB7.DBX 12.7 according
Il Shared Data Access, specify Class, Instance, Attribute and length

Wase

\¥#162006D W#16#006D
W#1620001
W#1650001
W#1620004

Shared Dafa Reference
| Manual for this information.

Shared Data Read Status ]

Data read back from
IND570 (first 20

bytes only)

Shared Data Read Status ]
|

Length of dafa + Header for

WRREC function.

Data to Write to IND570 ]

| <O RN

Ab

Figure 7-60: VAT_SDV_Access — Description
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7.10.5. MRP Loop Example

Assigning the IP Addresses and Device Name information for an MRP Loop works as described in
section 7.8.

MRP Redundant Loop communications requires no special programming. The only differences
appear in the Hardware configuration, which will be covered here.

7.10.5.1. To configure an MRP loop with no other switches, using the PLC as the loop manager
The following sfeps must be performed in the Hardware configuration:

1. Confirm that the CPU firmware is capable of MRP communications — this information is found
in the CPU object properties.

-
Properties - CPU 315-2 PN/DP - (RO/S2)_. s [==5)
Cycle/Clock Memory I Retentive Memory ] Interrupts | Time-of-Day Intemupts | Cyclic Interrupts
Diagnostics/Clock l Protection I Communication | Web
General | Startup I Synchronous Cycle Intemupts
Short Description: CPU 315-2 PN/DP
384 KB work memory: 0.05ms/1000 instructions; PROFINET -

connection; S7 Communication {oadable FBs/FCs). PROFINETIO-

Controller: supports RT/IRT: PROFINET interface and 2 port

PROFINET CBA: PROFINET CBA-Proxy: TCP/IP transport profocol:
Order No /fimware: ~ BES7 315-2EH14-0AB0 / V3.2

Name: PU 315-2 PN/DP|

Plant designation: [

Location designation: |

Comment:

s | __boo
Figure 7-61: CPU Object Properties

2. Configure the PROFINET I/0 Domain Management as follows (refer to section 7.10.5.1.1,
below):

a. PLC role as the loop Manager (Aufo)
b. All other device roles as Client
Configure all of the connections in the PROFINET I/0 Topology (refer fo section 7.10.5.1.2).

Finally, set up the Device Wafchdog timers to be greater than the 200 millisecond network
recovery time (refer fo section 7.10.5.1.3).

The following sections cover each item in detail.
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7.10.5.1.1. Configure the PROFINET I/0 Domain Management
1. When all nodes have been added to the PROFINET link, open the PROFINET |0 Domain

n
e S = = ————— = — = — — — =
B4 HW Config - (SIMATIC 300 Station (Configuration) — 570_MRP_Example] [ e
BY Station Edit Inset PLC View Options Window Help _ =]
DEF-BH S e dda D (N2
= Bix|
o | !
=0 g| | End nta.
i m ; i
2 CPU 3152 PN/DP 1 Profle:  [Standard -
o e FROFIBUS DP
=
gﬁfﬂ ﬁﬂ? Bhemet(1): PROFINET0-System (100) PROFIBUS PA
xrzr Port 2 = Copy Ctrl«C S @573 555 PROFINET 10
3 Paste CirleV 1 (2 Addiional Field Devices
2 B3 General
Paste Shared {0 ACT350
- Insert Multi-Controller Device £ IND131/331 Profilet
@ 3 IND141 J
3 Insert Object... £ () IND570 ProfiNet 3
s T Edit PROFINET 10 System IP Addresses... 8 E g Is;"f’d
PROFINET IO Domain Management... FLOAT 1 slot
| PROFINET 10 Topology... = FLOAT 2 sots
J 1 et 2 FLOAT 3 shots
PROFINET IO Multi-Controller Devices.... T i
4=/ | Etheme(1)}: PROFINET-0-System (100) Specify Module ::;Eggggg
Device Number | [[] Ode e el B| Comment INTEGER/DIVS
|E 172.18.55.227 [IND570  |ABCI INTEGER/DIVS
AB Move =0 Output
A FLOAT 1 shot
[@ 1721855230 [IND5703 __[ABCI  °°° FLOAT 2 slots
Minimize 1 FLOAT 3 shots
Maximize FLOAT 4 slots
INTEGER/DIVS _
GoTo v S M omseeennn -
Object Properties... Alt+Return METTLER TOLEDD E
SESLObiEE Sl st GSDMLY2 32 MTNDSTO-PIR 20151211
Assign Asset ID...
Displays properties of the sync domains of the current subnet and & [chg
Product Support Information Ctri+F2
] FAQs CtrlsF7
Find Manual Ctrl+F6
Start Device Tool

Figure 7-62: Domain Management
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2. Edit the Properties of each device as shown in Figure 7-63

‘Domain management - Ethemetl) s ———— ==
I‘| Sync Domain (MRP Doman |)

‘ —MRP Domain

MRP Doman:  [mpdomain-1 ~] New | Delete | Ed

IW Interfaces in the ring: I 0 Number of managers (auto): IO
Number of interfaces outside the ring: I 5 Number of managers: Io

Number of clients: ID
 Nodes

Display:
" Station / 10 system MRP' D““T |

" Ring interconnections

¢ MRP domain

" Multi MRP domain

Statio Devic
SIMAT

evice Name RP Domain
IC 300 Station / PN-I0

Not a node in the ring

mrpdomain-1
SIMATIC 300 Station / (1) IND570 mrpdomain-1  Not a node in the ring
SIMATIC 300 Station / (2) IND570-1 mmpdomain-1  Not a node in the ring B
SIMATIC 300 Station / (3) IND570-2 mpdomain-1 Notanodeinthering -~~~ ---
SIMATIC 300 Station / (4) IND570-3 mmpdomain-1 _Notanodeinthering  --- --- J

(Er. ] seeam |

Auto config

coes | _rae

Figure 7-63: Editing Device Properties

e PLC Role = Manager (Auto)
e All other node Roles = Client

30205335 | M | 1/2024 METTLER TOLEDO IND570 Terminal PLC Interface Manual 7-51



7-52

3. The result should be as shown in Figure 7-64.

Domain menegeren e

' Sync Domain MRPDoma'nl
|
—MRP Domain
MRP Doman: [T B - New T
Interfaces in the ring: 5 Number of managers (auto): |1
Number of interfaces outside the ring: 0 Number of managers: IU
[ Number of clients: |4
|
|
 Nodes
Display:
MRP Domain
¢ Station / 10 system e

" Ring interconnections
& MRP domain

€ Multi MRP domain

Station / Device Name

| MRPinst. | MRP Domain

SIMATIC 300 Station / PN-I0
SIMATIC 300 Station / (1) IND570
SIMATIC 300 Station / (2) IND570-1
SIMATIC 300 Station / (3) IND570-2
SIMATIC 300 Station / (4) IND570-3

mmpdomain-1 | Manager (Auto) Port 1(R0/S2/X2P1R) Port 2 (R0/S2/X2 P2

mrpdomain-1
mrmdomain-1
mrpdomain-1
mrpdomain-1

RE8Y

~

Port 1 (P1)
Port 1(P1)
Port 1 (P1)
Port 1(P1)

Port 2 (P2)
Port 2 (P2)
Port 2 (P2)
Port 2 (P2)

<[

L1}

Edit | selectm

Figure 7-64: Device Properties Correctly Configured

E Nofe: Because the PLC is also the Loop Manager, be sure fo leave the Diagnostic Inferrupts OFF

(unchecked) on all devices.
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7.10.6.1.2.
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Configure all of the connections in the PROFINET 1/0 Topology
1. Select the PROFINET 10 Topology from the PROFINET Properties

% HW Config - [SIMATIC 300 Station (Configuraticn) -- 570_MRP_Example]
By Seation Edit Inset PLC View Options Window Help

DEFS8 f G el dda B B

Ethemet(1): PROFINET-10-System (100)

DOUR
1 -
2 i CPU 315-2 PN/DP
X1 MPLDP
2 PNHO
xerir (|| Poit
2FP2R Port 2
4
)
q

« il

Copy
Paste
Paste Shared

Insert Multi-Controller Device
Insert Object...

Edit PROFINET 10 System IP Addresses...
PROFINET 10 Domain Management...

{ PROFINET 10 Topology....

! PROFINET 10 Muhti-Controller Devices....

!l:l Ethemet{1): PROFINET-0-System (100)
Device Number

Edit topology of the current subnet.

Specify Module.
Delete

Move

Size

Minimize
Maximize
GoTo

Object Properties..

Open Object With...
Assign Asset ID...

Product Support Information

|

FAQs

Find Manual

Start Device Tool

Ctri+C
Ctrl+V

Alt+Return

Ctrl+Alt+-0

Ctrl+F2
Crrl+F7
Ctrl+F6

»

(== R |
- &%
w
alxl
£/ | Eind atai
Profile: Standard -
¥ PROFIBUS DP R
s < & rormer o
) INDS7D:3 = (3 Addtionl Fiekd Devices
=] General
& (3 ACT350
) —— & () IND131/331 ProfiNet
- IND141
& () INDS70 Profibet
£ @ RT Standard
B0 Input
FLOAT 1 siot
FLOAT 2 siots
FLOAT 3 slots.
FLOAT 4 slots
INTEGER/DIVS
INTEGER/DIVS
Comment INTEGER/DIVS
INTEGER/DIVS
=0 Output
FLOAT 1 siot
FLOAT 2 siots
1 FLOAT 3 slote
FLOAT 4 slots
INTEGER/DIVS _
wireern mnm
« i v
METTLER TOLEDD ¢
(GSDMLV2. 32-MTNDS70-PIR-20151 211 s
Chg

Figure 7-65: 1/0 Topology Selected from PROFINET Properties

2. In the Editor window that opens, click on the Graphic View tab and set up the links between the

PLC and the network

Kﬁrmwm

Tabie viewl_Graphic view |Iffine/onlne campaison |

\IM:S?O-E

|INDS7D-3

Move picture mode deactivated

Figure 7-66: Configuring Network Links
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7.10.56.1.3. Set up the Device Watchdog Timers

The "Watchdog fime" is the amount of time that a device can go without seeing an /0 update
before it faulfs. If is important to make sure that this time is configured to be greater than the MRP
Loop recovery time, which is 200 milliseconds, fo prevent the devices from faulting while the PLC is
atfempting fo reconfigure the network after a break has occurred.

The watchdog fimer is set by selecting the number of Update Intervals desired. The software then
multiplies that number by the Updafe time. For example, if the update time is 2 ms, then select 128
intervals (256 ms) to set the Wafch Dog timer above the 200 millisecond recovery time.

1. First, click on the device (1).
2. Then click on Interface (2).

B HW Config - [SIMATIC 300 Station (C ion) -~ PNET | (Test]
@4 Station Edit Insert PLC View Options Window Help

DEe-" § & e dada DD/ 8w

DOUR : FEind
R | [=aE T 1o S— Pl
X1 MPLDP -
ﬁ)’lR :::(i Ethemet(1). PROFINET-0-System (100) T}
X2P2R PotZ i 1
= ()IND570 | @@ NOS701 @) INDST0-2 B @ IND570-3 . E
| 0
| ) wos
Skt Module Oides rumbes 1Addess | O addvess | Disgrostic Addiess Comment |
4 INDS70 ABCCAOFIT Mé"
= p— o
2| Aws BT
e
Figure 7-67: Device Watchdog Timer Setup, 1
3. Inthe dialog that opens, click on IO Cycle (3).
’Properﬁes - Interface (X1) o l g
! General | Addresses | Synchronizatio dia Redundancy |
Update Time
Mode: lmoma,c El
Factor Send clock [ms]
Update time [ms}: [2.000 -] = 2 ~] x |1.000
| Watchdog Time
Number of accepted update cycles with missing 10 data: '
Watchdog time [ms]:
coes |t

Figure 7-68: Watchdog Timer Setup, 2

4. Click OK fo exit the dialog.
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8.1.

8.2.

8.2.1.

8.2.2.

8.2.3.
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Modbus RTU

Overview

The Modbus protocol is a messaging structure developed by Modicon and supported today by the
Modbus Organization. It is used to establish server/client communication between infelligent
devices. It is an open standard network protocol, widely used in the industrial manufacturing
environment.

The IND570 can be set up to communicate via Modbus RTU from COM1, COMZ2, or COM3. COM1
is provided through the standard COM1 serial port on the main board. COM2 and COM3 are
provided by the COM2/COMS3 option board, which has befter anfi-inferference performance.

The IND570 Modbus RTU only supports the function codes for reading (O3H) and writing (06H) a
single register.

IND570 data contains numerical and status information and commands. Numerical data sent to
and from the IND570 terminal can be in either Infeger or Float format.

o Integer Mode Reports scale weight as a signed 16 bit integer (+ 32767).
e FloatMode  Displays weight in floating point data format.

Parameters

Port

Choose one of the following ports for Modbus RTU communication:
COM 1 [defaulf], COM2, COM3

Assignment

Select Modbus RTU Server in the Assignment selection list.

Address

To prevent address conflicts in a network on the first setup, the terminal address is sef to O by
default. Please sef the terminal address to a valid value from 1 to 15, and ensure that the address
is exclusive for each clienf in that network.
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8.2.4. Byte Order

Byte Order selections include:

Big Endian [default] An order in which the "big end" (most significant value in the sequence) is
stored first, at the lowest storage address

Little Endian An order in which the "little end" (least significant value in the sequence) is
stored first.

Byte Swap Consists of masking each byte and shifting them fo the correct location

Word Swap Consists of masking each word and shifting them tfo the correct location

If the data received is erroneous, try changing the Byte Order selection.

8.3. Data Definition

8.3.1. Holding Registers Assignments

Table 8-1 shows the holding register assignment. Nofe that the register addresses are PLC-
dependent. This table shows the register address as b digits. The addressing is based on the type
of PLC used. In all cases, the IND570 registers are mapped fo the twelve holding registers at most.

Table 8-1: Modbus RTU Holding Register Assignments

B |f is important to note whether the byte order of the terminal (big-endian mode, little-endian
mode, byte swapping, or word swapping) matches that of the communication master. To use
the Modbus RTU communication function, a 'Modbus RTU Server' connection must be added
under the Terminal menu -> Communication -> Connection. The byte order can be selected in
Connection Edit -> Byte Order.
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Figure 8-1: Connection Edit pages

Register Address

R/W

Type

Description

Note

40001

float

Default: Rounded gross
weight

40003

float

Rounded gross weight

This value is the rounded gross weight.

40005

float

Rounded tare weight

This value is the rounded tare weight.

40007

float

Rounded net weight

This value is the rounded net weight.

40009

float

Gross weight

This value is the non-rounded gross weight.

40011

float

Tare weight

This value is the non-rounded tare weight.

40013

float

Net weight

This value is the non-rounded net weight.

40015

Al || O |0 |0 |0

float

Weight unit

Used fo obfain the weight unit. When
terminal is set to liftle-endian mode, the
meaning of the value obtained is as follows:

1:1b
2: kg
3.9
4.1
5: ton

40017

float

Raw load cell counts

This value is the raw load cell counts.

40020

float

Preset tare

Used to set the floating-point preset fare
weight. Due to the fact ferminal doesn’t
support function code 16 (write mulfiple
holding registers), it is necessary fo use
function code 06 fo write to the
corresponding holding register in fwo
separate writes.

40022

short

Tare

Used to trigger taring action. When terminal
is set to liftle-endian mode, writing a value
of 1 friggers the action, that is, sefting bit O
of the low byte fo 1 triggers the action. In
other words, in little-endian mode, write 1;
in big-endian mode, write 256.

40023

short

Tare operation status

Used to obfain status of the fare operation.
When terminal is set to little-endian mode,
the meaning of the value read is as follows:

0 = Tare completed successfully
1 = Tare in progress

30205335 | M | 1/2024
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Register Address

R/W

Type

Description

Note

2 = Scale in motion during tare

3 = Pushbutton tare not enabled

4 = Programmable tare not enabled

8 = Tare value too small

9 = Tare when power-up zero not captured
10 = Tare over capacity

11 = Tare under zero

12 = Tare value exceeds limit

14 = Scale in expanded mode

40024

short

Zero

Used to zero the scale after motion check.
When terminal is sef to little-endian mode,
writing a value of 1 triggers the action, that
is, sefting bit O of the low byte to 1 friggers
the action. In other words, in little-endian
mode, wrife 1; in big-endian mode, write
256.

40025

short

Zero operation status

Used to obfain status of the zero operation.
When ferminal is set to little-endian mode,
the meaning of the value read is as follows:

0 = Zero complefed successfully

1 = Zero in progress

2 = Scale in motion during zero

3 = lllegal scale mode during zero
4 = Scale out of zeroing range

98 = Invalid function parameter

40026

short

Clear tare

Used to trigger immediate clear fare action.
When terminal is set fo litlle-endian mode,
writing a value of 1 triggers the action, that
is, setting bit O of the low byfe to 1 triggers
the action. In other words, in little-endian
mode, write 1, in big-endian mode, write
256.

40027

short

Tare immediate

Used to trigger immediate fare action. When
terminal is set fo little-endian mode, writing
a value of 1 triggers the action, that is,
setting bit O of the low byte to 1 friggers the
action. In other words, in little-endian mode,
write 1; in big-endian mode, write 256.

40029

short

Print

Used fo trigger print action. When terminal
is set fo little-endian mode, writing a value
of 1 friggers the action, that is, sefting bit O
of the low byfe fo 1 triggers the action. In
other words, in liftle-endian mode, write 1;
in big-endian mode, write 256.

40204

float

Increment

This value is the increment.

40206

float

Scale capacity

This value is the scale capacity.

40803 0

bit

Discrefe input 1

METTLER TOLEDO IND570 Terminal PLC Interface Manual
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Register Address |R/'W | Type Description Note
dJ 1R bit  |Discretfe input 2 Used to read the status of discrete inputs or
2 | R bit |Discrefe input 3 reo_d/se’r thg status of di_scre’re_ outputs_,
- . . which requires the configuration of discrete
3R bit | Discrete input 4 input/output interface board for the
4| R bit  |Discrefe input 5 read/write to take effect. When terminal is
. . set to litfle-endian mode, the corresponding
40805 0 |[RAW| bit |Discrefe output | relationships are as follows:
d |RIW bit Discrete output 2 bitO: discrete input 1
2 |R/W| bit |Discrete output 3 bit1: discrete input 2
3 |R/W| bit |Discrete output 4 bit2: discrete input 3
4 |R/W| bit |Discrete output 5 bif3: discrefe input 4
) ) bit4: discrete input 5
b |R/W| bit |Discrete output 6
Lt e bit5-bit15: reserved
.6 |R/W| bit |Discrete output 7 bit0: discrefe output 1
.7 |RAW| bit |Discrefe output 8 bit1: discrefe output 2
bit2: discrete output 3
bit3: discrete output 4
bit4: discrete oufput 5
bitb: discrete oufput 6
bit6: discrete output 7
bit7: discrete output 8
bit8-bit15: reserved
Reading a bit information returns 1 or
seffing a bit information fo 1 indicates that
the corresponding input/output point is
valid.
40901 RAW | float |Ratfe value Used to set the floating-point rate value. As
terminal does not support function code 16
(write multiple holding registers), it is
necessary fo use function code 06 to write
the corresponding holding registers in fwo
separate wrifes.
40998 W | short |Restart terminal Used fo trigger the ferminal fo restart. When
terminal is set fo little-endian mode, writing
a value of 1 triggers the action, that is,
setting bit O of the low byte to 1 friggers the
action. In other words, in little-endian mode,
write 1; in big-endian mode, wrife 256.
41001 R | float |Rounded tare weight This value is the rounded tare weight.
41003 R | float |Display weight This value is the display weight.
41005 O R bit  |Scale Status Used to read status of the scale. When
1 R bit terminal is set fo little-endian mode, the
: - corresponding relationships are as follows:
2 | R | bif bit0: Weighing data OK, O=invalid, 1= valid
3 | R | it bit1: Motion, O=stability, 1=motion
4 | R bit bit2: Net mode, O=gross mode, 1=net
5| R | bi mode
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Register Address |R/W | Type Description Note

8| R bit bit3: Center of Zero, O=invalid, 1=valid

71 R bit Eitg: )F()1 0, O=invagd, 1N=valid .
- its: Print status, O = No operation, T = In

8| R bit process

9 | R | it bit6: Zero status, O = No operation, 1 = In

J0| R bit process

111 R bit bit7: Tare status, O = No operation, 1 =
) In process

12 R bit bit8-bit15: reserved

A3 R bit

Jd4 1 R bit

A5 R bit
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Integer and Division Formats

\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 Slotf. There can be up to four slofs and the
number of slots is sefup af the IND570. 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 based on the selections
the IND570 receives from the PLC’s output dafa. The PLC’s output words consist of one 16-bit
integer value, which may be used to download a tare or target logic value, and one 16-bit word for
bit encoded command information.

The “Select 1, 2 or 3" commands in write word 1 select the type of data that will be returned in the
scale data slot. While any type of data can be reported back from any Integer or Division slof,
commands such as Tare, Clear and Zero can only be sent to slot 1. (This applies to
Integer/Division mode only.)

Table A-1 and Table A-2 provide detailed information on the integer and division dafa formats. Note
that the designation of “Read” or “Write” dafa is based on the PLC’s viewpoint-“Read” data refers to
the PLC’s input data and “Write” data refers to the PLC’s oufput dafa.

Table A-1: Discrete Read Integer or Division — IND570 > PLC, per Message Slot

Bit number | First Word Second Word
0 Target 12
1 Target 22
2 Target 22
3 Comparator 53
4 Comparator 43
5 Comparator 33
6 Comparator 23
7 Comparator 13
8 See Note 1 Enfer Key®
9 Input 1°
10 Input 2°
11 Input 3%
12 Motion®
13 Net Mode’
14 Update in Process®
15 Datfa OK®
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Notes for Table A-1

1
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The first word is a 16 bit, signed integer that may represent the indicator’s gross weight, net
weight, displayed weight, tare weight, or rate. The bits 0 fo 2 in the PLC 2™ output word
designate the type of data that is being is being sent by the indicator.

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

The second word Comparafor bits indicate the stafe of the associated comparator logic;
when the bit is sef to 1" the comparator state is ‘ON’; when the bit is sef to ‘0" the
comparafor state is ‘OFF’. The setup of each comparator will determine when the state is
‘ON’ or ‘OFF'".

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

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

The second word bit 12; The motion bit is set to “1” when the scale is in motion (unstable).

The second word bit 13; The net mode bit is sef to “1” when scale is in the net mode (a tare
has been taken).

The second word bit 14 (update in process) is set to “1° when the indicator is in process of
updating the data to the PLC communications adapter. The PLC should ignore all data while
this bit is set fo 1",

The second word bit 15; The dafa ok bit is set fo “1” when the indicafor operating conditions
are normal. The bit is set to ‘0" during power-up, during indicator setup, when the scale is
over capacity or under zero, and when in the x10 display mode; additionally, the first word
integer value is set fo ‘0. Note that, when in x10 mode, the data sent is 000000. The PLC
should continuously monitor the dafa ok bit in the IND570 communication and also any
PLC data connection fault bit that exists in the PLC (refer to the PLC manufacturer’s
documentation) to determine the validity of the data in the PLC.

Table A-2: Discrete Write Integer or Division —PLC > IND570, per Message Slot

Bit number First Word Second Word [Scale Command]
0 Select 12
Select 22
Select 32

Load Tare 1% message slot only'?

See Nofe 1
Clear Tare* 18 message slot only'?

Tare® 15 message slof only'?

Print® 15" message slot only'?

N|OoOa |~ WOIN|—

Zero’ 1% message slot only'?
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Bit number First Word Second Word [Scale Command]
8 Stari/Abort Target® 15" message slot only'2
9 Message Display Mode® 1 message slof
only
Message Display Mode® 1 message slof
10 12
only
Message Display Mode® 15 message slof
11 12
only
12 Output 1'° 1% message slot only!?
13 Output 2'° 1% message slot only'?
14 Outfput 3'° 15" message slot only'2
15 Load Targef"! 15" message slot only'?

Notes for Table A-2

1 First word is a 16 bit, signed integer that represents a value to be downloaded fo the
indicator. The value represents a fare or target value. When using the divisions format, the
dafa set must be in the number of divisions, not an infeger weight value. A value must be
loaded in this word before sefting the bits 3 or 15 in the second word. To load the target
value first enter the value into the first word and then sef bit 15 (Load Target) “On”

2 The select bits change the type of data being sent from the indicator in the first word. Use a
decimal value in binary format within bits 0, 1, and 2 fo change the data reported by the
indicator. ‘0" = gross weight, "1” = net weight, 2" = displayed weight, ‘3’ = fare weight, ‘4’
= farget, ‘5" = rafe; any value above 5 will equal gross weight.

3 Atransition from ‘0" to “1” will cause the value in the first word to be loaded into the tare
register of the indicator and set the indicator info the net mode. Set this bit fo “1” only after
the first word has been loaded with the required value.

4 Atransition from ‘0" to “1” will cause the indicator fare register fo be set to ‘0" and the
indicator will be sef to the gross weight mode.

5 Atransition from ‘0" fo “1” will cause the weight on the scale to be used as the tare value
and sef the indicator to the net mode (equivalent to a fare command). Nofe that the scale
will not tare while the scale is “In Motion”. If the indicator has not fared within 3 seconds,
the command must be resent. A good practice is to check for no motion —bit 12 of input
word 1-"Off"

6 Atransition from ‘0" to “1” will issue a printf command.

7 Atransition from ‘0’ to “1” will cause the scale fo re-zero, but only within the ranges
established in scale setup.

8 Atransition from ‘0" fo “1" will cause the farget logic fo sfart. A fransition from "1 to ‘0" will
cause the target logic fo abort. The use of the PLC in conjunction with the indicator console
keypad and/or a remote input is not advised, as unexpected results may occur.
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9 The message display mode bits will cause messages to be displayed on the indicafor
display above the soft key prompts; messages are limited to 20 characters. The use of the
display mode bits will clear the Enfer Key bit in the second word of the indicafor output
dafa. The message display mode bits cause a value fo be written to shared data pd01189,
which is available for use by Task Expert applications. The transition from ‘0" to a decimal
value in binary form to the second word bits 9, 10 and 11 will initiate the message events.

Setting the message display bits to a value of "1 will cause the characters in shared
data aw0101 to be displayed and pdO119 will be set fo 1"
Setting to 2" = display aw0102 and pd0119 = 2",
Setting to ‘3" = display aw0103 and pd0119 = ‘3",
Setting to ‘4" display aw0104 and pd0119 ="4".
Setting to 5" = display aw0105 and pd0119 =5’
Setting to ‘6" = start Prompt sequence, pd0119 ='6"and xc0134 ="T".
Setting to 7" = display pd0118 and pd0119 = 7",
The message display mode bits must return to ‘0" before a new message can be displayed.

10 The output bits will cause the associafed hardware output to be turned ‘ON" and ‘OFF’". This
is the indicator infernal outputs only; 0.1.1, 0.1.2 and 0.1.3. The output bits will not
override the hardware outputs being used by the indicator logic as setup within the
indicator. Setting a bit to “1” will cause the output to turn ‘ON’; setting the bit to ‘0" will
cause the output to turn ‘OFF’.

11 Atransition from ‘0" to “1” will cause the value in the first word to be loaded info the target
register of the indicator and will be used the next time the target logic is started. Sef this bit
to “1” only affer the first word has been loaded with the required value.

12 These are bit commands to the indicator that function only in the first message slof.
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Floating Point Format

Operational Overview

The IND570 uses integer commands from the PLC to select the floating point weight input data. The
IND570 recognizes a command when it sees a new value in the Message Slot command word. If
the command has an associated floating point value (for example: loading a target value), it must
be loaded into the floating point value words before the command is issued. Once the IND570
recognizes a command, it acknowledges the command by setting a new value in the command
acknowledge bits of the scale’s command response word. The IND570 also tells the PLC what
floating point value is being sent (via the floating point input indicator bits of the command
response word). The PLC should wait until it receives the command acknowledgment from the
IND570 before sending another command.

The IND570 can report two types of values to the PLC: real-time and static. When the PLC requests
a real-time value, the IND570 acknowledges the command from the PLC once but sends and
updates the value at every interface update cycle. If the PLC requests a stafic value, the IND570
acknowledges the command from the PLC once and updates the value once. The IND570 will
continue to send this value until it receives a new command from the PLC. Gross weight and net
weight are examples of real-time dafa. Tare weight, target, feed, and tolerance values are examples
of stafic dafa.

The IND570 can send a rofation of up fo nine different real-time values. The PLC sends commands
to the IND570 to add a value to the rotafion. Once the rotation is established, the PLC must instruct
the IND570 to begin its rotation automatically, or the PLC may control the pace of rotation by
instructing the IND570 fo advance fo the next value. If the IND570 is asked to automatically
alternate its output dafa, it will switch to the next value in its rofation at the next inferface update
cycle. (The interface update cycle has an update rafe of up fo 20 Hz or 58 milliseconds.)

The PLC may control the rotafion by sending alternate report next field commands (1 and 2). When
the PLC changes to the next command, the IND570 switches to the next value in the rotation order.
The IND570 stores the rotation in ifs shared data so the rotation does not have to be re-initialized
after each power cycle. When the PLC does not set up an input rofation, the default input rotation
consists of gross weight only. See the floating-point command examples in Table B-5 through
Table B-8 for additional information. The method of handling string and floating point data varies
between PLC types. The IND570 provides floating point data in the order entered in Dafa Format
sefup.

Floating Point Data Format and Compatibility

In Floating Point Data Format, the PLC and IND570 terminal exchange weight, fargetf, and tare data
in single-precision floating-point format. The IEEE Standard for Binary Floating-Point Arithmetic,
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B.2.1.

B.3.

ANSI/IEEE Standard 754-198b, specifies the format for single-precision floating point numbers. If is
a 32-bit number that has a 1-bit sign, an 8-bit signed exponent, and a 23-bit mantissa. The 8-bit
signed exponent provides scaling of weight data. The 23-bit mantissa allows representation of 8
million unique counts.

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

There are two data integrity bits that the IND570 uses fo mainfain data infegrity when
communicating with the PLC. One bit is in the beginning word of the data; the second is in the
ending byte of the data for a scale slot. The PLC program must verify that both data infegrity bits
have the same polarity for the dafa in the scale slot to be valid. There is a possibility that the PLC
program will see several consecutive invalid reads when the terminal is freely sending weigh
updates fo the PLC, if the PLC program detects this condition, it should send a new command fo
the terminal.

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

Notes: Floating Point Numbers in Various PLCs

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

Siemens S5 PLCs do nof inherently support the IEEE-format floating point numbers. S5 PLCs do
support floating point numbers in their own unique format. S software “function block” can be
implemented in the S5 PLC, to convert between Sb floating point numbers and IEEE Standard
floating point numbers.

Floating Point Data Format Definitions

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

Table B-1: Discrete Read Floating Point — IND570 > PLC Input, per Message Slot

Bit 1 Word 2" Word | 3" Word 4™ Word
number | Command Response | FPvalue | FP value Scale Status
0 Target 18
1 Comparator 18

2 Target 25
RESERVED See Nofe 4 | 5@ Note 2

3 4 Comparator 2

4 Target 35

5 Always = 1
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Bit 1¢' Word 2" Word | 3" Word 4™ Word
number | Command Response | FPvalue | FP value Scale Status

6 TE bit 17

7 TE bit 27

8 FP Input Indicator 1 Enfer Key®
9 FP Input Indicatfor 2! Input 1°
10 FP Input Indicatfor 3! Input 2°
11 FP Input Indicator 4! Input 3°
12 FP Input Indicator 5! Motion'®
13 Data infegrity 12 Net Mode!!
14 Command Ack 13 Data Integrity 22
15 Command Ack 23 Datfa OK'2

Notes for Table B-1

1

The Floating Point Indicator bits (1% word bits 8-12) are used fo determine what type of floating or
other data is being sent in the second and third words. See the Floating Point Indicator Table for the
information from these bits in decimal format.

The Data Integrity bits (15" word bit 13 and 4™ word bit 14) should be used to assure that
communication is still valid and that data are valid. Both of these bits are set fo "1’ for one update
from the indicator, then are sef to ‘0’ for the next update from the indicator and this change of state
is on every update and is constant as long as the communications link is not disrupted.

The first word Command Acknowledge bits (bits 14 and 15) are used by the indicator fo inform
the PLC that a new command was received. The decimal values of these bits will rotate
sequentially from 1 to 3 as long as a command other than ‘0" is being sent (3 output word). The
decimal value of these bits will be ‘0" when the 3 output word (PLC output command word) is
decimal ‘0",

The second and third words are 32 bit, single precision floating point data. The data may represent
the various scale weight data or setup configuration data. The PLC oufput command word
determines what data will be sent.

The fourth word, bits 0, 2 and 4 indicate the state of the Target comparison logic. When in the
material fransfer mode; bit 0 is Feed, bit 2 is Fast Feed and bit 4 is Tolerance Ok (within range).
When in the over/under mode; bit 0 is Under, bit 2 is OK and bit 4 is Over. An ‘ON’ condition is
indicated by the bit being set to “1’; an ‘OFF" condition is indicated by the bit being set o ‘0"

The fourth word; Comparator bits indicate the state of the associafed comparator logic; when the bit
is sef to "1” the comparator stafe is ‘ON’; when it is sef to ‘0’ the comparator state is ‘OFF". The
setup on each comparator will determine when the state is “ON’ or ‘OFF’.

The fourth word; TE bit 1 is the state of shared dafa variable acO101. TE bit 2 is the state of
shared data variable ac0102. A Task Expert (TE) application may use these bits to instruct the PLC
to perform a procedure or function.

The fourth word bit 8 is set fo “1 when the Enter Key has been pressed on the keypad of the
indicator. The bit can be resef to ‘0" by sending the command 75 (decimal) in the PLC output
command word.
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9 The fourth word bits 9, 10, and 11 indicate the state of the associafed hardware input internal to
the indicator; these are 0.1.1, 0.1.2 and 0.1.3. When the input is ‘ON’ the associated bit is sef to
1.

10 The fourth word bit 12; The motion bit is set fo ‘1" when the scale is in motion.

11 The fourth word bit 13; The net mode bit is sef fo “1” when scale is in the net mode (a tare has
been faken).

12 The fourth word bit 15; The data ok bit is set to “1” when the indicator operafing conditions are
normal, and when in the x10 display mode. Note that when in x10 mode, the data sent is in the
higher resolution. The bit is set fo ‘0" during power-up, during indicatfor sefup, and when the scale
is over capacity or under zero. The PLC should continuously monitor the data ok bit in the IND570
communication and also any PLC dafa connection fault bit that exists in the PLC (refer to the PLC
manufacturer documentation) fo defermine the validity of the data in the PLC.

Table B-2: Floating Point Input Indication

Dec Data Dec Data Dec Data
0 Gross Weight ! 11 | Low-pass filfer frequency 22 | Weigh-in +tolerance value 3
1 Nef Weight ' 12 | Notch filter frequency 23 | Weigh-in -folerance value 3
2 | Tare Weight! 13 | Target value 3 24 | Weigh-out target value 3
3 | Fine Gross Weight ! 14 | + Tolerance value 3 25 | Weigh-out fine feed value 3
4 | Fine Net Weight ! 15 | Fine feed value 3 26 | Weigh-out spill value 3
5 | Fine Tare Weight ! 16 | - Tolerance value 3 27 | Weigh-out +tolerance value 3
6 | Rate 17 | Spill value 3 28 | Weigh-out -folerance value 3

Primary units, low

7 Custom field #1 18 increment size 29 | Last indicafor error code
- 3 .
8 Custom field #2 2 19 Weigh-in target value 30 Command received successfully,
no response
9 | Custom field #3 20 | Weigh-in fine feed value 3 31 | Invalid Command
10 | Custom field #4 2 21 | Weigh-in spill value 2

Notes for Table B-2

1 Data is refreshed on every indicafor update
2 Data is ASCII characters and is limited to the first 4 characters

3 Value that is in the Targef registers, may not be the active Target value
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Table B-3: Discrete Write Floating Point — PLC >> IND570, per Message Slot

Bit Number [smt'cv::‘;‘:un T 2Word | 3 Word

0

1

2

3

4

5

6

7 See Note 1 See Notes 2 and 3
8

9

10

11

12

13

14

Notes for Table B-3

1 The first word is a 16 bit integer and is used to send commands to the indicator.
The commands are used to:

= insfruct the indicafor to report a specific type of dafa in words 2 and 3. Examples are Gross
Weight, Net Weight, + Tolerance Value, efc.

= instruct the indicator to load the floating point data in the second and third words for a fare
value, target value; or other value

= instruct the indicator to turn on internal oufpufs or perform a functions, such as Clear Tare,
Print, Tare, Start Weigh, eic

2 The second and third words represent a 32 bit single precision floating point value that will be used
for downloading a fare, target or other value to the indicator.

3 Not all commands require a floating point value in the second and third words.
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Table B-4: PLC Output Command Table (Floating Point Only)

Dec | Hex Command SDName
0 0 Report r]lext rotation field @ next A/D
update
1 1 Report next rotation field '3
2 2 Report next rotation field '3
3 3 Reset (cancel) rotation
10 A Report gross weight 2
11 B Report nef weight 2
12 C Report tare weight 2
13 D Report fine gross weight 2
14 E Report fine net weight 2
15 F Report fine tare weight 2
16 10 | Report Rate?
17 11 | Report custom float value #1 2° ajo101
18 12 | Reporf custom string value #2 245 ak0101
19 13 | Report low-pass filter frequency %°
20 14 | Report notch filter frequency 2
21 15 | Report farget value °
22 16 | Report (+) folerance value 25
23 17 | Report fine feed 25
24 18 | Report (-) folerance value 2®
25 19 | Report spill value®
27 1B | Report custom floaf value #3 ° aj0102
28 1C | Report custom string value #4 ° ak0102
30 1E | Report primary units 5
40 28 | Add gross weight fo rotation ’
41 29 | Add net weight to rotation ’
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Dec | Hex Command SDName
42 2A | Add fare weight to rofation ?

43 2B | Add fine gross weight fo rotation ’

44 2C | Add fine net weight to rotation ’

45 2D | Add fine tare weight fo rotation ?

46 2E | Add rate fo rofation ?

47 2F | Add custom value #1 to rofation 7 0jo101
48 30 | Add custom value #2 to rofation ’ ak0101
60 3C | Load programmable tare value ©

61 3D | Pushbutton tare command ’

62 3E | Clear command ’

63 3F | Print command ’

64 40 | Zero command ’

68 44 | Trigger 1 command ’

69 45 | Trigger 2 command ’

70 46 | Trigger 3 command ’

71 47 | Trigger 4 command ’

72 48 | Trigger 5 command ’

73 49 | Set low-pass filter frequency ©

74 4A | Set nofch filter frequency ©

75 4B | Resef (clear) ENTER key ’

80 50 | Clear display message 78

81 51 | Display Message 178

82 52 | Display Message 2 78

83 53 | Display Message 3 78

84 54 | Display Message 4 78

85 55 | Display Message 5 78
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Dec | Hex Command SDName
86 56 | Display Message 6 78
87 57 | Display Message 7 78
88 58 | Disable weight display ’
89 59 | Enable weight display ’
90 BA | Set discrefe output 0.1.1 “ON" 7 di0105
91 5B | Set discrefe output 0.1.2 “ON”" 7 di0106
92 5C | Set discrefe output 0.1.3 “ON”" 7 dio107
93 5D | Set discrefe output 0.1.4 “ON” 7 dio108
100 | 64 | Setdiscrete output 0.1.1 “OFF" 7 di0105
101 | 65 | Setdiscrete output 0.1.2 “OFF"7 di0106
102 | 66 | Set discrete output 0.1.3 “OFF" 7 dio107
103 | 67 | Set discrete output 0.1.4 “OFF" 7 di0108
110 | 6E | Set farget value &3
111 | 6F | Settarget fine feed value 813
112 |70 Set - folerance value &3
114 | 72 | Start farget comparison 7 1213
1156 | 73 | Abort target comparison 7 1213
116 | 74 | Target use gross weight 7
117 | 75 | Target use net weight 7
119 | 77 | Weigh-In Start 7:1°
120 | 78 | Weigh-Out Start 71
121 | 79 | Enable target latching 7
122 | 7A | Disable farget latching ?
123 | 7B | Resef fargef lafch 7
124 | 7C | Set Spill Value &13
131 | 83 | Sef (+) tolerance value 813
160 | AO | Apply scale setup (reinitialize) 7-°
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Dec | Hex Command SDName
162 | A2 | Disable indicafor fare (IDNet only) 7
163 | A3 | Enable indicator tare (IDNet only) 7
170 | AA | Set weigh-in farget value &0 af0161
171 | AB | Set weigh-in fine feed value &' af0163
172 | AC | Set weigh-in spill value 81011 af0162
173 | AD | Setweigh-in +folerance value 8101 af0164
174 | AE | Set weigh-in -tolerance value 8101 af0165
175 | AF | Set weigh-out target value 810" af0151
176 | BO | Setweigh-out fine feed value 80" af0153
177 | B1 | Set weigh-out spill value 801! af0152
178 | B2 | Setweigh-out +tolerance value &' af0154
179 | B3 | Set weigh-out -tolerance value &0 af0155
180 | B4 | Report weigh-in target value &1°
181 | B5 | Report weigh-in fine feed value &1°
182 | B6 | Report weigh-in spill value &0
183 | B7 | Report weigh-in +folerance value 1°
184 | B8 | Report weigh-in -folerance value 81°
185 | B9 | Report weigh-out farget value &0
186 | BA | Report weigh-out fine feed value &1°
187 | BB | Report weigh-out spill value &'°
188 | BC | Report weigh-out +folerance value 810
189 | BD | Report weigh-out -folerance value &1°
190 | BE | Not used
191 | BF | Nof used
192 | CO | Trigger OK key ’ ac0109
193 | C1 | Trigger ENTER key ’ xc0130
194 | C2 | Trigger weigh-in pause '
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Dec | Hex Command SDName
195 | C3 | Trigger weigh-in resume ac0101
196 | C4 | Trigger weigh-in abort 7-1°

197 | C5 | Trigger weigh-out pause '°

198 | C6 | Trigger weigh-out resume 71 ac0102
199 | C7 | Trigger weigh-out abort 71

210 | D2 | Set Comparafor 1 limit

211 | D3 | Set Comparator 1 high limit

212 | D4 | Set Comparafor 2 limit

213 | D5 | Set Comparator 2 high limit

214 | D6 | Set Comparator 3 limit

215 | D7 | Set Comparator 3 high limit

216 | D8 | Set Comparator 4 limit

217 | D9 | Set Comparator 4 high limit

218 | DA | Set Comparafor 5 limit

219 | DB | Set Comparator 5 high limit

220 | DC | Disable Keypad

221 | DD | Enable Keypad

222 | DE | Report Comparator T limit

223 | DF | Report Comparator 1 high limit

224 | EO | Report Comparator 2 limit

225 | E1 Report Comparator 2 high limit

226 | E2 | Report Comparafor 3 limit

227 | E3 | Report Comparator 3 high limit

228 | E4 | Report Comparatfor 4 limit

229 | E5 | Report Comparator 4 high limit

230 | E6 | Report Comparator 5 limit

231 | E7 | Report Comparator 5 high limit
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Dec | Hex Command SDName
232 | E8 | Apply Comparator Values
Set weigh-in +folerance value for
233 tolerance type “% of target1° af0166
Set weigh-in -tolerance value for
234 tolerance type “% of farget1° af0167
Set weigh-out +tolerance value for
235 tolerance type “% of target1° af0156
Set weigh-out -tolerance value for
236 tolerance type “% of farget1° af0157
237 Report weigh-in +folerance value for
tolerance type “% of farget1°
238 Report weigh-in -folerance value for
tolerance type “% of farget"1°
239 Report weigh-out +tolerance value for
tolerance type “% of farget1°
240 Report weigh-out -tolerance value for
tolerance type “% of farget1°

Notes for Table B-4

1

Rotation is set up by commands 40 to 48 (dec). On each
indicafor update the next field of the rotation setup is reported in
the second and third words of the floating point output from the
indicator. The floating point indication date reports what the field
dafa represents. To keep up with the rotfation changes, the PLC

program scan time should be 30 milliseconds or less. A

command of ‘0" without rofation setup will report the scale gross
weight. The commands acknowledge bits are sef to the value of

0.

A command that requests data that is refreshed on every

indicafor update.

Toggling between commands 1 and 2 will allow the PLC fo
control the rotation field change.
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4  Only 4 characters of a siring field are reporfed; the PLC must 12 In the basic terminal (without Fill-570 installed), farget control

process the data as a string value. can be paused and resumed using the Abort and Start

5 Acommand that request a specific value; as long as the request commands. Nofe fhat any changes made fo the farget values
is in the command word to the indicator no other data will be since fhe original START command was given will be loaded
reported by the indicator. before target control is resumed.

6 A command that requires a floating point value be in the second 13 This command does nof funcfion when Fill-570 is installed.
and third word when the command is sent to the indicator. If the Commands with a *10" foofnote should be used for Fill-570
command is successful the returned floating point value will farget control.

equal the value sent fo the indicator.

7 A command that will not report back a value; the floating point
data from the indicafor will be zero.

8 The message display commands will cause messages to be
displayed on the indicator display above the soft key prompts;
this is limited fo 20 characters. The message display
commands cause a value to be written o shared data PDO119;
PDOT119 values can be use by Task Expert applications. The
command 81 to 87 (dec) will inifiate the message events.
Command 81will cause the characters in shared data AWO101
to be displayed and PDO119 will be set to “1°. Command 82 =
display AW0O102 and PDOT19 = "2". Command 83’ = display
AWO103 and PDO119 = ‘3". Command 84 display AWO104
and PDO119 =4’

Command 85 = display AW0105 and PDO119 =5’
Command 86 = start Prompt sequence, PDO119 = ‘6’ and
XC0134 ="1". Command = display PDO118 and PDO119 =
7’. Command 80 (dec) will remove the message display.

9 If shared data classes pl, ds, II, ni, ce, zr, ct, cm, xs, cs, dp,
wk, ao, rp, or dc are changed by the PLC this command (160
dec) will frigger the changes into effect. Shared data is not
available with the AB-RIO, DeviceNet and Modbus TCP.

10 A command that can only be used with the IND570 Fill. When
Fill-670 is installed, the following commands for standard target
control cannot be used: 110-115, 124, 131

11 If Fill-670 is not installed in the terminal, this command can be
used to access the corresponding Shared Data field incorporated
into a custom TaskExpert program.
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Floating Point Command Examples

Table B-5: Data Requirement: Only Net Weight Sent (continuously) for Scale 1

Scale Scale Command Floating
Step # Command | Floating Point Response From Point
(From PLC) Value Terminal Value
! 11 (dec)
(PLC sends command fo IND570 lggg]erg(;g? none required
terminal to report net weight) word O
2 _ Net weight
(IND570 ferminal sees new Comr.“"”d ack. =1 in floating
F.P.ind. =1 (net) )
command) point

As long as the PLC leaves the 11 (dec) in the command word, the IND570 ferminal will update the net

value every interface update cycle.

Table B-6: Data Requirement: Load Target Value = 21.75 for Scale 1

Scale Scale Command Floatin
Step # command Floating Point response from Point Vuﬂl e
(from PLC) Value terminal
floafing point
, ] . ) value =
(PLC loads floating point value first) 2175
2 Le (d_ec) floating point
loaded info
(PLC sends command fo set fargef value =
command
1 cutoff value) 21.75
word O
3
(IND570 ferminal sees new Floating
. Command ack. = 1 :
command, loads the value into the FP ind =30 point value
target and ends a return message to h B =21.75
indicate the new farget value)
114 (dec)
4 loaded into
(PLC instructs IND570 terminal to
start “using” new target value) COMIEIE
word O
5
(IND570 ferminal sees new Commo_nd ack. = 2 0.0
F.P.ind =30
command)

The PLC should always wait fo receive a command acknowledgment before sending the next command to
the IND570 terminal. After the PLC finishes loading its targef value, it can resume monitoring the weight
information required by sending a command to report some type of weight or set up a rofation of reported

data.
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Table B-7: Data Requirement: Rotation of Gross Weight and Rate Updated on Interface Update Cycle

el Scale Floating ol Floating
Step # (‘:r‘;':'nmp"l_':') Point Value Res{;‘:‘:;;;’f"‘ Point Value
1 3 (dec) loaded
(PLC clears out any previous rotafion | info command
with resef) word O
2 Command ack.=
(IND570 terminal sees new 1 0.0
command) F.P.ind =30
3 40 (dec) loaded
. . into command (null value)
(PLC adds gross weight fo rotation) word O
4 Command ack. =
(IND570 terminal sees new 2 0.0
command) F.P.ind =30
5 46 (dec) loaded
(PLC adds rate fo the rofation) [n® el
word O
6 Command ack. =
(IND570 terminal sees new 3 0.0
command) F.P.ind =30

At this point, the rofation has been set
the rotation.

up. Now the PLC needs to command

the IND570 terminal to begin

7
(PLC sends the command fo begin

0 (dec) loaded
info command

the rotation at interface update cycle) word O

8 Command ack. =|  Floating
(IND570 ferminal sends gross weight 0 point value
at interface update cycle ~ 60 msec) FP.ind=0 = gross wt.

9
(PLC leaves O in its command word | O (dec) loaded Command ack. = | Floating
and the IND570 terminal sends the into command 0 point value
rate value at the next interface update word O FP.ind=6 = rate

cycle)

10 _ .
(PLC leaves O in its command word 0 (@20) fosetad Command ack. = F]ochng

. info command 0 point value
and IND570 terminal sends the gross word O FP ind=0 | = grosswi
value at next interface update cycle) 7. ind = =9 '

11 _ .
(PLC leaves O in command word and | O (380> 100ded | e oepyepy gy | Command ack. =1 Floafing
IND . into command 0 point value

570 terminal sends the rate value Future Use .
word O F.P.ind=6 = rafe

at the next inferface update cycle)

This rofation continues until the PLC sends a differenf command. At approximately every 60 msec the
IND570 terminal updafes its dafa with the next field in its rotation. The PLC must check the floafing point
indication bits to defermine which data is in the floating point value.
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Table B-8: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command

Scale command | Scale Floating ol el
Step # (from PLC) Point Value response from Point
terminal Value
1 3 (dec) loaded
(PLC clears out any previous rotafion | info command
with resef) word O
2 Command ack.=
(IND570 terminal sees new 1 0.0
command) F.P.ind =30
41 (dec) loaded
3 into command (null value)
(PLC adds net weight to rotation)
word O
4 Command ack. =
(IND570 terminal sees new 2 0.0
command) F.P.ind = 30
5 40 (060 100064 | RESERVED for
(PLC adds rate fo the rotation) Future Use
word O
6 Command ack. = 00
(IND570 ferminal sees new 3 '
command) F.P.ind = 30
eds to send commands fo the IND570 terminal to

At this point, the rotafion has been set up. Now the PLC ne

begin the rotation and advance fo the next value when required.
7 1 (dec) loaded
(PLC sends the command to report info command
the first field in the rotatfion.) word O
8
(IND570 ferminal acknowledges the Command ack. = Floating
command and sends net weight at 1 point
every interface update cycle untfil the _ value =
FP.ind =1 net weight

PLC gives the command to report the
next rofation field.)

9

(PLC sends the command to report
the next field.) Note: if the PLC leaves | 2 (dec) loaded
the 1 (dec) in the command, the info command
IND570 terminal does NOT see this word O
as another command to report the
next rotation field.

10
(IND570 terminal acknowledges the _| Floating
command and sends rafe af every RESERVED for Commor;d ack. = point
interface update cycle until the PLC Future Use EP ind=6 value =
P Ind = rafe

gives the command to report the next
rotation field.)
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Scale command | Scale Floating | __C°mmand Floating
Step # - response from Point
(from PLC) Point Value .
terminal Value
11 1 (dec) loaded
(PLC sends the command to report info command
the next field in the rotation.) word O
12
(IND570 terminal ocknowledges the Command ack. = Floo_’ﬂng
command and sends net weight at ! poinf
every interface update cycle until the FP ind=1 value =
PLC gives the command fo report the o net wt.
next rofation field.)
13 2 (dec) loaded
(PLC sends the command to report info command
the next field.) word O
14
(IND570 ferminal acknowledges the _ Floating
command and sends rafe af every RESERVED for Commcgd ack. point
interface update cycle until the PLC Future Use S value =
. F.P.ind=6
gives the command to report the next rate

rotation field.)

At approximately every 60 msec the IND570 terminal updates its data with new data, but it does not
advance fo the next field in the rotation until the PLC sends it the command to report the next field. The PLC

should check the floating point indication bits fo determine which data is in the floating point value

METTLER TOLEDO IND570 PLC Interface Manual

B-13




C. Common Data Features

C.1. Data Formats

C.1.1. Discrete Data

Three data formats are available: Integer (the default), Divisions and Floating Point.

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

Divisions Reports scale weight in display divisions (+ 32767). The PLC mulfiplies the
reported divisions by the increment size to calculafe the weight in display
units.

Floating Point  Displays weight in floating point data format

The data format of discrete data will affect the dafa size required in the configuration of the PLC. The
IND570 console PLC message slot setup screen provides dafa size requirements in byfes.

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

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

C.1.1.1. Examples
250 x .01 scale 50,000 x 10 scale
QSDSZ?S: 0O | 200 | 51.67 | 250.00 :;\IISD;ZSS 0 | 200 5160 50000
Format sent: Format sent:

Integer O | 200 | 5167 | 25000 |Infeger 0 | 200 5160 | —(xxxxx)

Division 0 200 | 5167 25000 | Division 0 20 516 5000

Floating Point 0 | 2.00 | 51.67 | 250.00 |Floating Point O | 200 | 5160 | 50000

Any of the formats could be used in this case. The integer format could not be used because it would
Ze;c;gonegaﬂve or invalid value once the weight exceeded

150 x .001 scale
IND570 Displays: | O | 2.100 | 51.607 | 150.000
Format sent:
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150 x .001 scale
Integer 0 2100 —(XXXXX) —(XXXXX)
Division 0 2100 —(XXXXX) —(XXXXX)
Floating Point 0 2.100 51.607 150.000

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

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

C.2. Byte Order

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

Word Swap Makes the data format compatible with RSLogix 5000 processors.
Byte Swap Makes the data format compatible with S7 Profibus.

Standard Makes the data format compatible with PLC 5

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

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

Table C-1: PLC Data Byte Ordering

| WordSwap | ByteSwap  |Double Word Swap|  Standard
Terminal Weight Value 1355
PLC| 15 [Bit#| o | 15 [Bit#| o | 15 [Bit#| o | 15 |Bit#| o
Integer Weigvhgr‘é“'”e 0X054B Hex O0x4BO5 Hex O0x4BO5 Hex 0X054B Hex
| IstWeight 66000 Hex OXA944 Hex 0X0060 Hex Ox44A9 Hex
Floating| Value word
Point :
2nd Weight |5, 149 Hex 0X0060 Hex 0xA944 Hex 0X6000 Hex
value word

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

C.3. Controlling Discrete 1/0 Using a PLC Interface

The IND570 terminal provides the ability fo directly control some of ifs discrete outputs and read
some of its discrete inputs via the (digital) PLC interface options. System integrators should be
aware that the terminal’s discrete I/0 updates are synchronized with the terminal’s A/D rate and not
with the PLC 1/0 scan rate. This may cause a noticeable delay in reading inpufs or updating outputs
as observed from the PLC to real world signals.
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Consult the IND570 Terminal Installation Manual for discrete 1/0 wiring. Also nofe that the oufputs
must be unassigned in the IND570 ferminal af Setup > Application > Discrete I/O in order to be
controlled by the PLC.
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