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Warnings and Cautions

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

e SAVE this manual for future reference.

S lm‘ /\ WARNING
&6“ FOR CONTINUED PROTECTION AGAINST SHOCK HAZARD CONNECT TO PROPERLY

GROUNDED OUTLET ONLY. DO NOT REMOVE THE GROUND PRONG.

/N WARNING

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

/\ CAUTION

THE CC-LINK PLC OPTION (#30059622) MUST NOT BE USED IN A TERMINAL INSTALLED IN
AN AREA CLASSIFIED AS DIVISION 2 OR ZONE 2/22. FAILURE TO COMPLY WITH THIS
WARNING COULD RESULT IN BODILY HARM AND/OR PROPERTY 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.

/\ CAUTION

THE CONTROLNET™ PLC OPTION (# 64057423) MUST NOT BE USED IN AC VERSIONS OF IND131 AND IND331
TERMINALS. FAILURE TO COMPLY WITH THIS WARNING COULD RESULT IN EQUIPMENT DAMAGE.
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1 A-B RIO Option

1.1. Overview

This chaper covers The A-B RIO option enables the IND131/IND331 terminal to communicate fo Allen-Bradley
Programmable Logic Controllers (PLCs) through direct connection to the A-B RIO network.
The option consists of an 1/0 module and software that resides in the IND131/IND331
terminal, which implements the data exchange.

e Qverview

e Data Formats
Hardware Sefup
Software Setup
Troubleshooting
Interfacing Examples

The A-B RIO option has the following features:

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

o User programmable RIO communication parameters are configured in soffware set up through
the ferminal keyboard/display. The parameters are as follows:

57.6K, 115.2K, or 230.4K baud rate

1/4 rack for discrefe or infeger formats and 1/2 rack for floating point format
Rack address

Starting quarter

Last rack designation

o Capability for bi-directional discrefe mode communications of weight, display increments,
sfatus, and confrol data between the PLC and the ferminal.
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Figure 1-1 shows an A-B RIO option board, with its connector at lower left.

[\ *ELGDGA
(O T T O T T AU L T

Figure 1-1: A-B RIO Option Board

1.1.1. Communications

The IND131/IND331 ferminal utilizes component parts that are provided by Allen-Bradley to ensure
complete compatibility with the Allen-Bradley RIO network. An IND131/IND331 terminal is
recognized as an RIO (Allen-Bradley) device by the PLC.

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

The wiring between the PLC and the RIO connector uses the standard RIO cable used by Allen-
Bradley (Figure 1-2). This cable is often referred to as the “blue hose.” The cable installation
procedures and specification including distance and terminatfion requirements are the same as
recommended by Allen-Bradley for the RIO network.

The IND131/IND331 terminal’s baud rate is programmed through Communication > PLC > A-B
RIO in the sefup menu.

1.1.2. Node/Rack Address

Although each RIO opfion represents one physical node, the addressing of the node is defined as a
logical rack address. This address is chosen by the system designer, and then programmed into
the ferminal and PLC. The IND131/IND331 ferminal’s address is programmed through
Communication > PLC > A-B RIO in the setup menu. INDT31/IND331 address entry is in decimal,
the PLC address entry will be in octal or hexadecimal.

The IND131/IND331 terminal’s setup capabilities allow selection of the logical rack address,
starting quarter, and designation of the last rack.
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1.2. Data Formats

The A-B RIO option has three data formats: Integer, Divisions, and Floafing Point. Refer to Appendix
A, Data Definition, for details on these formats.

Discrete data is confinuously available. The block transfer mode of operation is not supported in the
IND131 and IND331 terminals.

1.3. Hardware Setup

1.3.1. Wiring

The IND131/IND331 terminal’s A-B RIO opfion card uses a three-position removable terminal strip
to connect to the A-B RIO network interface (Figure 1-2). Cable distance, type, and fermination are
specified by Allen-Bradley (Refer to the Allen-Bradley documentation for information on cable design
guidelines for the various PLCs). METTLER TOLEDO recommends Belden 9463 cable.

E The 3-position connector comes with the RIO option kit.

NOTES:

1. CONNECTION WITH TWIN AXIAL CABLE (BLUE HOSE) SHOWN.
2. REFER TO ALLEN-BRADLEY REMOTE I/0 DOCUMENTATION FOR
TERMINATION RESISTOR AND OTHER CONSIDERATIONS.
3. WIRE SIZE: 14 AWG (2.0 mm2) MAXIMUM
22 AWG (0.3 mm2) MINIMUM.

iy
=
-l
on

SHIELD
CLEAR

Figure 1-2: Three-Position Terminal Strip Wiring
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1.4. Software Setup

The IND131/IND331 ferminal aufomatically defects the presence of an A-B RIO opfion board if one
is installed. When detected, the IND131/IND331 terminal adds the Allen-Bradley parameters in a
program block under Communication > PLC. You can configure these paramefers just as you
configured the other blocks. Figure 1-3 graphs the A-B RIO program block.

\ PLC \ 44 ]

- A-BRIO | -

‘ { Node Address |
| StorfQuarter | @
{ Last Rack |

‘ L] Data Rafe \ _ L 4478

L—J, Data Format | [ 442
{ Format }
L Byfe Order \

Figure 1-3: A-B RIO Program Block

In this section, figures given in brackets (e.g. [0]) correspond fo the parameter opfions available
when F-codes are displayed by the terminal.

1.4.1. A-B RIO Setup Sub-Block

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

1.4.1.1. A-B RIO Setup — F4.4.1
This node provides access fo the A-B RIO setup block.

1.4.1.1.1. Node Address — F4.4.1.5

Each IND131/IND331 Terminal connected to the network represents one physical node. This
address is determined by the system designer, then configured in the ferminal by entering the
decimal Node Address from 0 to 62 (default is 001).

1.4.1.1.2. Start Quarter — F4.4.1.6

Program the starting quarter location within the rack space. Start Quarter options are 1 (default), 2,
3and 411, 2, 3, 4].

1.4.1.1.38. Last Rack -- F4.4.1.7
Last Rack can be set to Enable [1] or Disable [0] (the default).

1.4.1.1.4. Data Rate — F4.4.1.8
Select the data baud rate — options are 57600 [0] (the defaulf), 115200 [1] and 230400 [2].
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1.4.1.2
1.4.1.2.1.

1.4.1.22.

1.5.

1.5.1.
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Data Format Setup — F4.4.2

Format — F4.4.2.1

From this menu, select a data format for the A-B Rio terminal. The choices are Division [0],
Floating Point [1], and Integer [2]:

Division Displays scale weight in display divisions. The PLC multiplies the display
divisions by the increment size fo calculate the weight in display units.

Floating Point Displays weight in floating point data format
Integer Displays scale weight as a signed 16 bit integer (= 32767)

Byte Order — F4.4.2.2
Select the Byte Order from Byte Swap [0], Historic [1] (the default) and Word Swap [2].

Byte Swap Makes the floating poinf format compatible with S7 PROFIBUS.
Historic Makes the data format compatible with PLC5.
Word Swap Takes the IEE 754 single-precision floating point format and swaps the two

words in the 32-bit double word. This format is compatible with RSLogix
5000 processors.

Refer to Appendix A, Data Definition, for additional information on byte order and data format.

Troubleshooting

Procedure
If the INDT31/IND331 does not communicate with the PLC do the following:

e  Check wiring and network termination.

o Confirm that the IND131/IND331 settings for data type and rack assignment match what are in
the PLC.

e |f neither of the checks above resolves the issue, contact an authorized service location of
METTLER TOLEDO.
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1.6. Interfacing Examples

The remaining Figures show sample screens from ladder logic programming examples for RSLogix
5000 software. The documentation CD part number 64067499 contains complefe versions of

these.

sl x]

{£ RSLogix 5000 - Termianl_RI0_Integer in Terminal_RIO_Integer.ACD [1756-L61]
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Figure 1-4: Integer/Division Data, PLC to Terminal
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2 Analog Output Option

2.1. Overview

This chapter covers The Analog Output option kit provides one channel of an isolated 4-20 mA analog
e signal oufput for displayed weight, gross weight or rate (selected in sefup). The analog
oufput uses a 16-bit D/A converter for a very precise output. The output signals will be
at the lower limit (4 mA) when the value represented is af zero. When the value
reaches its maximum limit, the output signal will increase to higher limit (20 mA). Any
value between zero and the maximum limit will be represented as a percentage of the
output proportional to the percentage of the value.

e Specifications
e Analog Output Operation
e Hardware Setup
o Software Setup
e Troubleshooting
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 IND131 and
IND331 terminals must be calibrated fo the desired scale capacity before making Analog Output
adjustments. If rafe is to be used as the source for the analog output signal, the rate function must
be enabled in the Scale > Rafe branch of setup.

2.2. Specifications

Maximum Cable Length: 300 m (1000 ft.)
Min/Max Load Resistance: 500 (Q maximum
Resolution: 16 bif resolufion - 65536 levels across entire range

Two open collector error signals fo indicate error conditions of the

Error Indication: terminal. Labeled as Under and Over.

E Note that if the maximum load resistance value is exceeded, the analog output will not
operate properly.
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Figure 2-1 shows the Analog Output Option Board with its connector.

Figure 2-1: Analog Output Option Board

2.3. Analog Output Operation

The source for the analog oufput can be selected as Absolute Value of Displayed Weight, Absolute
Value of Rate, Displayed Weight, Gross Weight or Rate. Regardless of the source selected, the
analog output signal operafes as described next.

Under Zero When the source value drops below zero, the analog signal continues to
decrease below 4mA. This continues until approximately 2.5mA. When the
under zero display blanking point is reached, or the analog signal negative
range is exceeded, the analog output immediately switches to O mA and
remains there until the display is no longer blanked or the analog signal
returns to within range. The under error output will also be turned on.

Normal Range The analog output will reflect the source value from 4mA (zero sefting) to
20mA (high limit setting).
Over High Limit When the source value exceeds the high limit, the analog signal continues

to increase. This confinues until approximately 21.5mA. 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. The over error output will also be turned on.

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

Table 2-1: Analog Signal Operation

Error Outputs and Analog Signal Operation

Condition of Weight or Rate Analog Signal | Over Error | Under Error
Blanked under zero (blanking range 5d) OmA OFF ON
Upder zero more than 10% of span (blanking range OmA OFF ON
disabled)
Under zero but not blanked (blanking range 5d) 3.95-4.0mA OFF OFF

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual 640678151 10101/2016



Error Outputs and Analog Signal Operation

Condition of Weight or Rate Analog Signal | Over Error | Under Error
o .

Unde.r zero less Thon 10% of span and analog output still 24 —4.0mA OFF OFF
functional (blanking range disabled)
Normal operafing range 4 -20 mA OFF OFF

o o
Ab.ove full scale value but within 10% of analog span 20 - 21.6 mA OFF OFF
(display not blanked)

[o)

Above full scale value more than 10% of analog output 25 mA ON OFF
span, but not over capacity blanked
Blanked over capacity and analog out of range 25mA ON OFF
In Setup mode 25mA ON OFF

2.4.

2.4.1.

64067815

10101/2016

E In order fo use Absolute Value of Rate or Rate as the source, it must be enabled in setup af
Scale > Rate.

Hardware Setup

NOITICE

OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES.

Yo\

The analog output option for all enclosure types can be installed af the factory or it can be ordered
as a kit and installed in the field. The option kit includes detailed drawings to assist in the

Wiring

S /\ WARNING

installation.

&

DISCONNECT ALL POWER TO THIS UNIT BEFORE SERVICING. DO NOT APPLY
POWER TO THE TERMINAL UNTIL INSTALLATION OF COMPONENTS AND
EXTERNAL WIRING HAVE 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 4-20 mA output is 1,000 feet (300 meters). The
recommended cable for use with the analog output is shielded two-conductor stranded 20-gauge
cable (Belden #8762 or equivalent), which is available from METTLER TOLEDO using part number
510220190. See Figure 2-2 for connection and termination information.
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NOTES:

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

2. OVER AND UNDER ERROR SIGNALS ARE OPEN COLLECTOR, CURRENT SINKING
OUTPUTS.

3. VOLTAGE: 5-30 VDC, 200 mA MAXIMUM CURRENT.
4. USE TWO-CONDUCTOR SHIELDED CABLE FOR SIGNAL LINES.
5. MAXIMUM RESISTANCE OF DEVICE LOAD IS 500 OHMS.

6. WIRE SIZE: 14 AWG (2.1 mm?) MAXIMUM
22 AWG (0.3 mm?) MINIMUM.

VOLTAGE
SOURCE

VOLTAGE
COMMON

Figure 2-2: Analog Output Kit Wiring Connections

2.5. Software Setup

Figure 2-3 illustrates the setup menu for configuring the Analog Oufput option. Both the English and
F-code formats are shown. The branches in this group are Source, Zero Value, Full Scale Value and
Calibrate Output.

AL |
‘--{_ Anclog Oufpuf | L TEAT
| Source

\ -
-] Zero Value | - 4402 ]
1 Full Scale Value | -1 4413 ]
[ Calibrate Oufput | [ 4414 ]
Figure 2-3: Setup Procedures for Configuring the Analog Output Option Card

In this section, figures given in brackets (e.g. [0]) correspond fo the parameter options available
when F-codes are displayed by the terminal.

2.5.1. Analog Output Setup Sub-Block
To configure the Analog Output Kit Opfion:

25.1.1.1. Source - F4.4.1.1

The IND131/331 analog output option provides a 4 - 20 mA output signal which can represent
either the weight or the rate. In the Source selection menu, select the oufput source as None [0]
(the default), ABS — Displayed Weight [4], ABS — Rate [5], Displayed Weight [1], Gross Weight
[2], or Rate [3]. The ABS selections will reflect the absolute value of either the weight or rate.

256.1.1.2. Zero Value — F4.4.1.2

The Zero Value menu allows a numeric entry to be made, sefting the displayed value equivalent for
the analog output’s 4mA (zero) level. For a standard weighing application, this would be 00000
reflecting zero weight on the scale.
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25.1.1.3.

25.1.14.

2.6.

2.6.1.

640678151 10101/2016

E Note that negative values for the zero reference point cannot be entered from the front panel of
the terminal but they can be enfered via the Variable Access mode for any special applications
that require this.

Full Scale Value — F4.4.1.3

The Full Scale Value menu allows a numeric entry to be made, setting the displayed value
equivalent for the analog output’'s 20mA (full scale) level. For a standard weighing application, this
would be the capacity of the scale.

Calibrate Output — F4.4.1.4

Pressing the PRINT key at the Calibrate Output menu initiates a calibration routine that allows
correlafion of the zero and full scale analog oufput poinfs of the terminal to what the connected
device is expecting. The procedure follows these steps:

1. First, a message is shown WARNING! Analog Output will change indicating that the analog
output will be controlled by the terminal for calibration purposes and will not represent the
weight or rate as normal.

2. After accepting this message by pressing PRINT, a second message appears — Signal now
4mA. Adjust then ENTER. Use the TARE key to increase the analog signal or the CLEAR key to
decrease the analog output signal fo fine tune the output for the 4mA (zero) reference. Press
ENTER when done.

3. The message WARNING! Analog Output will change is shown again indicating the analog
oufput will change and is not related fo the source value. Press PRINT to accept the message.

4. The next message is Signal now 20mA. Adjust then ENTER. Press the PRINT key fo confinue.

Use the TARE key fo increase the analog signal or the CLEAR key to decrease the analog output
signal to fine fune the output for the 20mA (full scale) reference. Press PRINT when done.

Troubleshooting

Procedure

If the analog output opfion of the IND131/331 does not communicate with the connected 4-20mA
device, do the following:

e Check wiring and termination.
o Confirm that the IND131/331 setting for source is correct.

o Calibrate the analog output of the IND131/331 ferminal then confirm operation with a digital
volt meter with the external device disconnected.

o Confirm the connected device has a maximum input resistance of 500 ohms.

e [f none of the checks above resolve the issue, contact an authorized service location of
METTLER TOLEDO.
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3.1.

This chapter covers
e QOverview

CC-Link Option

Overview

The CC-Link inferface option enables the IND131/IND331 ferminal to communicate to
Programmable Logic Controllers (PLCs) by direct connection to the Control and
Communication Link network. Throughout this manual, the interface will be referred to as

e CC-Link Characteristics CC-Link.

e Hardware Setup
o Software Sefup
o Troubleshooting

CC-Link is a network developed by Mitsubishi Corporation. It uses dedicated cables to
connect distributed modules such as I/0 modules, infelligent function modules, and

o Interfacing Examples special function modules, permitting these modules to be controlled by the PLC's CPU.

3.2.

640678151 10101/2016

/\ WARNING

THE CC-LINK PLC OPTION (#30059622) MUST NOT BE USED IN A TERMINAL INSTALLED IN
AN AREA CLASSIFIED AS DIVISION 2 OR ZONE 2/22. FAILURE TO COMPLY WITH THIS
WARNING COULD RESULT IN BODILY HARM AND/OR PROPERTY DAMAGE.

CC-Link Characteristics

The CC-Link option board (shown in Figure 3-1) runs as a remofe device station. It is designed to
connect a drive to a field network using the CC-Link protocol. This option conforms to CC-Link
Ver.1.10. Shielded twisted pair cables are used for wiring fo the inferface.

Figure 3-1: CC-Link Option Board
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Table 3-1 gives the operating specifications for the CC-Link interface.

Table 3-1: CC-Link Specifications

Item Specification
Baud rate 156kbps | 625kbps | 2.5Mbps | bMbps | 10Mbps
Maximum transmission distance* 91588 rf? ]6570(? f ggg rf? 2138 rfr; ;gg rfr;
Number of stations occupied 2 stations
Communications Mode Polling
Coding method Non-Return fo Zero Inverted (NRZI)
Transmission path RS485 bus
Transmission format HDLC-compatible
Mistake conirol method CRC
Connecting cable Shielded twisted pair cable

*  Regardless of the baud rate setting, an inter-station cable length of af least 2m/6.5 feet is required
between the IND131/IND331 (intelligent device station) and the preceding and succeeding
stations.

3.3. Communications

On the CC-Link network, an IND131/IND331 terminal is recognized as an intelligent function device
by the PLC.

Each opfion connected to the CC-Link network represents a physical node. The network connection
is made using a five-position removable ferminal block on the option card. These terminals
correspond to the ferminals on the CC-Link PLC connector.

The wiring between the PLC and the IND131/IND331 CC-Link connection uses a dedicated CC-Link
communication cable only. The cable installation procedures and specifications (including distance
and termination requirements) are the same as those recommended by Mitsubishi for the CC-Link
network.

The base communication protocol of CC-Link uses an RS-485 platform with a Cyclic Dafa
transmission format, where the central controller reads the input information from the subordinate
devices, and sends the oufput information back to them.

3.3.1. Data Formats

The option has its own logical stafion address to send and receive information to and from the PLC.
While being polled, the INDT131/IND331 CC-Link option |suppor’rs integer and division formats.
Refer to Appendix A, Data Definition, for defails on these formats.

3-2 METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual 640678151 10101/2016


liu-88
Textbox


3.4. Hardware Setup

3.4.1. Wiring

The IND131/IND331 CC-Link 5-position terminal block is shown in Figure 3-2 and the signal
details are listed in Table 3-2. Cable distance, cable type, and termination are specified by
Mitsubishi. Please refer to the documentation specific to the PLC for cable design guidelines for the
various models of PLCs.

Figure 3-2: CC-Link Connector Pin Numbering

Table 3-2: CC-Link Wiring Scheme

1 5 Pin Number | Description | Wire Color
m 1 DA Blue
2 DB Yellow
T T T % % 3 0¢ White
SEE 4 Shield
ES 5 FG/PE

3.5. Software Setup

The IND131/331 terminal automatically defects the presence of a CC-Link option board if one is
installed. When the board is detected, the IND131/IND331 terminal adds the CC-Link parameters in
a program block under Communication > PLC. Figure 3-3 shows the structure of the CC-Link
program block.

PLC
“[Fomar | [ FAzT ]

Figure 3-3: Setup Menu for CC-Link
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3.5.1. CC-Link and Data Format Setup Blocks
3.5.1.1. CC-Link Setup — F4.4.1

The menus in this block are used to set up the CC-Link option.

3.5.1.1.1. Node Address — F4.4.1.5

Each IND131/IND331 Terminal connected to the network represents one physical node. The
address is defermined by the system designer, and then configured in the ferminal by entering the
Node Address in decimal (0 to 63). The default address is 63. When in F-code mode, the actual
address value is shown.

3.6.1.1.2. Data Rate — F4.4.1.9
In the Data Rate menu, select the desired data rate from the options shown in Table 3-3.

Table 3-3: Data Rate Options

Baud Rate F-Code
125 Kb [0] (defaulf)
625 Kb [1]

2.5 Mb [2]
5 Mb [3]
10 Mb [4]

3.5.1.2. Data Format Setup — F4.4.2
The Data Format branch provides access to the Format parameter.

3.5.1.2.1. Format - F4.4.2.1

From this menu, select a data format for the CC-Link network. The choices are Division [0] and
Integer [2] (the default).

Division  Displays scale weight in display divisions. The PLC must multiply the number of
display divisions by the increment size to calculate the actual weight in display units.

Integer Displays scale weight as a signed 16 bit infeger (= 32767). In order for this mode to
work properly, the value tfransmitted cannot exceed 32767. If the value to be
transmitted is greater than this, then the division mode must be used.

Refer to Appendix A, Data Definition, for additional information on data format.

3.6. Troubleshooting

The CC-Link option board has an array of four LEDs to indicate the sfate of the communication.
Figure 3-4 indicates the numbering of the LEDs, and Table 3-4 describes the different conditions of
each.
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Figure 3-4: CC-Link Status Indicator LEDs

Table 3-4: CC-Link Status Indications

LED| Name Color |LED State Description

CRC check value error detected; illegal station number or illegal baud

1 Error Red ON
rate

1 Error Red OFF Normal operation; no power supply

ON Receiving data

2 | Receiving | Green
OFF Not receiving dafa; no power supply

ON Sending dafa
OFF Not sending data; no power supply

3 | Sending | Green

ON Normal operation

4 | Running | Green

OFF No network or network time-out; no power supply

3.6.1.

3.7.

640678151 10101/2016

Procedure
If the INDT31/IND331 doesn’t communicate with PLC, do the following:

e  Check wiring and network termination.

o Confirm that the IND131/IND331settings for data type and node assignment match those in the
PLC, and that each IND131/IND331 has a unique node assignment.

If neither of these checks resolves the issue, contact an authorized METTLER TOLEDO service
location.

Integer/Division Interfacing Examples

The Figures on pages 3-6 to 3-8 show sample screens of hardware setup and 1/0 monitoring of the
IND131/331 in the GX Developer software.

E Programming examples for GX Developer and GX Works2 are included in the Utilities section of
the IND131/IND331 documentation CD, rev 08 and newer.
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When the value in D2001 is set fo 1, the Net value is returned in D1000 as shown in Figure 3-8.
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When the value in D2001 is set to 3, the Tare Weight is returned in D1000 as shown in Figure

3-9.

When the value in D2001 is set fo O, the Gross Weight is returned in D1000 as shown in Figure

3-10.
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ControlNet Option

Overview

The ControlNet option enables the IND131/IND331 ferminal to communicate to
ControlNet Programmable Logic Controllers (PLCs) through direct connection to the
ControlNet network. The kit consists of an 1/0 module and software that resides in the
INDT31/IND331 terminal fo implement the data exchange.

/\ CAUTION

THE CONTROLNET™ PLC OPTION (# 64057423) MUST NOT BE USED IN AC VERSIONS OF IND131 AND IND331
TERMINALS. FAILURE TO COMPLY WITH THIS WARNING COULD RESULT IN EQUIPMENT DAMAGE.

Figure 4-1 shows the ControINet module and its components.

RJ-45 for
diagnostics

configuration

and

LED array

Channel B \ MAC ID switches (not used)
Figure 4-1: ControlNet PLC Module and its Components

E Do not plug an Ethernet cable into the RJ-45 connector shown af left in Figure 4-1. This
connection is not used.
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4-2

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 dafa between the PLC and the IND131/IND331.

4.1.1. Definition of Terms

Some ferms (such as Target) used by the ControlNet PLC application have a different meaning from
their use by the IND131/IND331 terminal. Table 4-1 offers definitions specific fo ControlNet.

Table 4-1: ControlNet Definition of Terms

Term

Definition

Adapfer Class

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

Class 1
Messaging

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

Class 3
Messaging

In ControlNet communication protocol unscheduled message fransfer between a PLC
and CIP Adapter Class device. This is used by the IND131/IND331 for explicit
messaging.

Connected
Messaging

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

Connection
Originator

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

Explicit
Messaging

Explicit Messages can be sent as a connected or unconnected message. CIP defines
an Explicit Messaging protocol that stafes the meaning of the message. This
messaging protocol is confained in the message data. Explicit Messages are a one-
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 point-to-point.

Implicit
Messaging

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

I/0 Client

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

I/0 Messaging

Used interchangeably with the term Implicit Messaging.

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual 640678151 10101/2016




Term Definition

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

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

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

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

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

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

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

Target cannot initiate an 1/0 connection or message.

Provides a means for a node to send message requests without establishing a
connection prior to data transfer. More overhead is contained within each message
and the message is nof guaranteed destination node resources. Unconnected
Messaging is used for non-periodic requests (e.g. network “Who” function). Explicit
messages only. See also Connecied Messaging.

Unconnected
Messaging

4.1.2. Communications

The IND131/IND331 terminal uses component parts that ensure complete compatibility with the
Allen-Bradley ControlNet network. An INDT31/IND331 terminal is recognized as a generic
ControlNet device by the PLC.

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

The wiring between the PLC and the IND131/IND331 ConfrolNet connection uses RG-6 CATV cable
and 75 ohm impedance matching fransformer fap 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 connecfor. The channel B connector is only
used for redundant connection networks.

The IND131/IND331 ferminal’s communication update rate is set up by the use of Allen Bradley
software Networx for ControlNet.

The IND131/IND331 uses Class 1 cyclic dafa for discrefe data fransfer.
4.1.3. Node Address

Each ControlNet option represents one physical node. This address is chosen by the system designer,
and then programmed into the IND131/IND331 terminal and PLC. The IND131/IND331 terminal’s
address is programmed in setup at Communication > PLC Interface > ConfrolNet. The
IND131/IND331 address entry is in decimal.
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4.1.4. Data Formats

The ControlNet option provides discrete dafa transfer, Class 1 messaging. Discrete datfa 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.
Refer to Appendix A, Data Definition, for further information.

4.2. Data Definition

4.2.1. Assembly Instances of Class 1 Cyclic Communications

Class 1 cyclic communications is used for fransfer of Discrete Data between the PLC and the
INDT31/IND331.

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 IND131/IND331 uses data only; no configuration dafa is used or required. Within the PLC
ControlNet Inferface 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 IND131/IND331 programming controls the Assembly Instance and data size limitations.

4.2.2. Class 3 Discrete Message PLC Communications

Refer to Appendix B.

4.3. Hardware Setup

4.3.1. Wiring

The ControlNet PLC Module connects fo the ControlNet network via a tap and drop cable from the
original frunk cable. The option supports one BNC coaxial connection or two (for redundancy).
Channel A is the normal connection and Channel B (redundant with Channel A) can be used if
ControlNet detects no signal on Channel A. Refer fo Figure 4-2.

Channel A

Channel B

Figure 4-2: Coaxial Connector for ControlNet

Figure 4-3 shows examples of two different ControlNet tap and drop cables. Note that the connector
to the ControlNet option may be straight or right-angled, as seen here. The DIN and panel-mount
enclosures can use either type of drop cables. The harsh and J-Box enclosure types must use the
straight connector version of drop cable. This drop cable is not supplied by METTLER TOLEDO.
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Straight

Connector /—

| [ RightAngle
Connector

Figure 4-3: ControlNet Tap and Drop Cables

Cable distance, type, and termination are specified by Allen-Bradley (Refer fo the Allen-Bradley
documentation for cable design guidelines for the various PLCS). More wiring details are provided
in the IND131 and IND331 Installation Manual.

4.4. Software Setup

The IND131/331 terminal automatically detects the presence of a ControlNet option board if one is
installed. When detected, the IND131/331 terminal adds the ConfrolNet parameters in a program
block under Communication > PLC. Figure 4-4 shows the ControlNet program block.

I —
i ConfrolNet | A4

‘ [ Node Address |
Data Format | S V.

{ Format

e Byfe Order |

Figure 4-4: Setup Menu for ControlNet

In this section, figures given in brackets (e.g. [7]) correspond fo the parameter opfions available
when F-codes are displayed by the terminal.

4.4.1. ControlNet Setup Sub-Block

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

4.4.1.1. ControlNet Setup — F4.4.1

Provides access to the node address for the ferminal. Note that the network baud rate is
automatically determined by the terminal.
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441.1.1.

4.4.1.2,

44.1.21.

44122

4.5.

Node Address — F4.4.1.5

Each IND131 or IND331 Terminal connected to the network represents one physical node. This
address is determined by the system designer, then configured in the ferminal by entering the
appropriate number (0 fo 99 (the default)) in the Node Address menu.

Data Format — F4.4.2
Provides access fo the Format and Byte Order parameters.

Format — F4.4.2.1

The Format menu allows a data format fo be selected from a list. Options are Division [0], Floating
Point [1] and Integer [2] (the default).

Byte Order — F4.4.2.2

This parameter selects the order in which the dafa bytes and words will be presented in the PLC
data format. The choices are Byte Swap [0], Standard [1], Word Swap [2] (the default) and
Double Word Swap [3].

o Byte Swap makes the floating point format compatible with S7 PROFIBUS.
e Standard makes the floating point format compatible with PLC 5.

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

e Double Word Swap fakes the IEE 754 single-precision floating poinf format and swaps the
two words plus byte swaps in the 32-bit double word. This format makes floating point data
compatible with Modicon Quantum processors.

Troubleshooting

The ControlNet option board has a four LED array that indicates the stafe of the communication.
Figure 4-b shows the array of the status indicator LEDs with each LED labeled.
Module Status

Channel A

Channel B

Module Owned

Figure 4-5: ControlNet Status Indicator LEDs

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

Table 4-2: ControlNet Status Indications

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

Red Major fault
Red, flashing Minor fault
Off Module not initialized
Channel A Red Major fault
And i
Channel B Argg;g?;g]r? Self test
Red, flashing Node configuration error; duplicate MAC ID, efc.
Off Channel disabled
Green Normal operation of channel
Chonorr]el A Green, flashing Ice)rr:}i%our%rg error (node will self-correct) or not
Channel B Red, flashing No other nodes, or media fault
Red & green, Network configuration error
flashing
Module Off No connection has been opened
Owned Green A connection has been opened towards the module

4.5.1. Procedure
If the INDT31/IND331 does not communicate with PLC, do the following:

e Check wiring and network termination.

o Confirm that the IND131/IND331 settings for data type and node assignment match those in
the PLC and that each IND131/IND331 has a unigue node assignment.

e |f neither of the checks above resolves the issue, contact an authorized service location of
METTLER TOLEDO.

4.6. Programming Examples

This section provides screen images of ladder logic programming examples for RSLogix 5000
software.

E Note: The Utilities folder of the documentation CD (part number 6405724 1) contains complefe
versions of the examples. These screen images are provided for illustrafive purposes only.

These screens only show an example of a particular Input and Oufput size configuration. The
Connection Parameters I/0 sizes must be appropriately configured for the data format selected.

4.6.1. Integer/Divisions

Table 4-3 shows the relationship between the IND131/IND331 data format and the RSLogix 5000
/0 sizing for Integer and Division data formats.
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Table 4-3: PLC 1/0 Sizes (Integer/ Division)

16 Bit Word

IND131/IND331 >> PLC Input

PLC Output >> IND131/IND331

4

2

Nofe that the input data size is 4 words. The IND131/IND331 data is mapped fo the last two words

of the block.

Checking Module Properties

First, check the node sefting. Right-click on CONTROLNET MODULE IND131_331_Terminal, and

select Properties.

f5 RSLogix 5000 - Terminal_CNet_Integer in IND131_CNet_Int_V16.ACD [1756-.61] - [MainP rogram - MainRoutine]

Ef He Edt Yew Search logic Communications Took Window telp _&x
| 4% | S EE ]
Oifline 0. T RUN [ Pt [AB_ETHIP-1\192 168 0 30\Backplane\d e
Nofass )| COC (]
NoEdts 2 Kl [ [ [0 [0
JL[jETEY S S = S z X z z x y SEET

= 5 Cantrollr Terminal_Chet_Inceger | =]
Controller Tags
53 Controller Fault Handler & =
(3 Power-Up Hander 0 ump Ta Subroutine
o & Tasks Routine Nane Get_Data_From_Terminel
= (@ MainTask
= C3 MainProgram
SETTING SELECT_DATA_TYPE.D, SELECT DATA TYPE, AND SELECT DATA_TVPE.2 PER THE SETTNGS BELOWWILL
RETURN THE GROSS, NET, TARE, TARGET WEIGHT, OR RATE.
] Select Deta_Type 0 =OFF  Select Data_Type.1 = OFF  Select Data Type2=OFF  GROSSWEIGHT
3 Unschedued Programs Select Deta_Type 0 =ON  Seect Data Type.1 = OFF  Selsct Data_Type.2 = OFF NETWEIGHT
= £ Motion Groups.
3 Ungrouped Aves Select_Data_Typs0=OFF  Select_Dafa_Type 1 =ON  Select Data_Type2=OFF  DISPLAYED
(3 add-On Instructions U
1 &1 bata Tynee Select Dta_Type0=ON  Select Data_Type 1 =ON  Select Date Type2=OFF  TAREWEIGHT
5, User-Defined Select_Dta_Typs 0 <CFF  Select_Deta_Type{ =OFF  Select_Data_Typs2=0N  TARGET
e G strngs T
a Add-On-Defined Select_Data_Type0=ON  Select_Data_Type.1 = OFF  Select Data_Type.2= ON RATE
4 (3 Predefined
= (3 Module-Defined Select Data_Type.0=ON  Select_Data_Type.1 = ON  Select Data_Type.2 = OFF GROSS WEIGHT
3 Trendls
165 Yo Carfiguration Select_Data_Typs 0=ON  Select Data_Type =ON  Select_Data_Type2= ON GROSSWEIGHT
= 69 1756 Baclplane, 175644
9 (0] 1756-L61 Terminal_CNet_Integer
Select_Data_Type Rew_OutPut_Dete[1].0
= [1] 1756-ENBT/A ENET_IP_Card | Dete_Typ: _OutPut_Detal1)
&5 Ethernet E
= § [3] 1756-CHBR/D ek Card
=) & Controliet
8 1 175 CR/D Chet_card Sciect 2
iE Select_Data_Type1 Rew_OutP_Datel1] 1
2 C R t
Select_Data_Type2 Raw_OutPul_Datel1].2
3 E
Timer preverts infut scale data being moveta registers urt 100msecs after receiving & command.
4 — e Timer on Delay cEnI=—|
Source A Ol_Select Data_Type Timer  Data_Updsted
< Preset 100 (DN =
SowceB  Select Data_Type Acoum 100¢
5¢
escrition
ot offine
hvocie Faut ov.
5 Move
Source  Select_Data_Type
s
Dest Old_Select_Data_Type:
H v
s |k [ 2l
Ready RungDof 13 AP

Figure 4-6: RSLogix — Checking Node Setting
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A Module Properties dialog will appear, with its General tab displayed.

% RSLogix 5000 - Terminal_CNef_Integer in IND131_CNet_Int_V16.ACD [1756-L61]

File Edit Yiew Search Logic Communications Tooks ‘Window Help

|@a| & &|%(@] < =] sl & (2= @la

Offline I RUN — |m Path mﬂ

No Forces ok T

Mo Edis IEF/ET 1 Ol = = e o e e s

Fedudaws M0 [l | S 1r R Favorites

-] Contraller Terminal_CNet_Integer M Module Properties: CNet_Card (CONTROLNET-MODULE 1.1) ==E3
Controller Tags
(23 Controller Fauk Handler
(2 Power-Up Handler

General | Cannection | Hodule Info |

] Tasks Tupe: CONTROLNET-MODULE Generic: ContralNet Module a8
1 £8 ManTask Parent CNet_Card ’»
L Connestion Parameters 3
B e R | From_Terminal = ‘

Pragram Tags
B MainRoutine
~|B)) Get_Data_From_Terminal
~[B) Send_Data_To_Terminal
+[3 Unscheduled Programs
+E5] Motion Groups
~[ Ungrouped ixes
(7 Add-0n Instructions
5 Data Types
G, user-Defined

Instance:  Size:

Mame: IND131_331_Terminal Input o0 4 _,;' 1861 | | bnes BELowwLL

Description: Output 150 2 _‘;' [16it)
FF BROSS
Configuration: |1 0 =] ey
& MET WEIGHT
ormm Format [0 107 = i [
2 = F DISPLAYED
o I=| Status Output

2 O strings TARE WEIGHT
(3, Add-on-Defined TS
4 (3, Predefined Status: Offine [ ok | coned | oo | Heb
#1 CJf, Module-Defined . n sate
[T Trends "

- 5 1/0 Configuration
(=1 3 1756 Backplane, 1756-id¢
[ [0] 1756-L61 Terminal_CNet_Integer
=1 [ [1]1756-ENBT/A ENET_IP_Card
i Ethemet
= [3] 1756-CHBRYD CHet_Card
= & Controllet

Description
Status Offline
Moclule Faut

< i | 3|

Ready

Figure 4-7: RSLogix — Module Properties, General Tab

Verify that the node shown matches the IND131/IND331 node, and click OK.
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Scheduling the ControlNet Network

Now the ControlNet network must be scheduled. Right-click 1756-CNBR/D CNet_Card and select

Properties.

Bf Fle Edt view Search Logie Communications Tooks Window Help

| =l T ] Slsl®l [E @ ale

_L@ = Path: [AB_ETHIP-11192.168 0. 30\Backplanehd

Offline
No Forces
Mo Edits

llﬂ_l\

|

(3 Controller Fault Handler
(3 Power-Up Handler
=155 Tasks
= £8 MainTask
= £ MainProgram
Program Tags
[ mairroutine
Get_Data_From_Terminal
send_Data_To_Terminal
(3 Unscheduled Programs
=1 423 Motion Groups
(9 Ungrouped Axes
(3 Add-0n Instructions
=451 Data Types
4, User-Defined
L, Strings
48, Add-On-Defined
# L, Predefined
# Cjg, Module-Defined
(3 Trends
=151 1) Corfiguration
- 8 1756 Backplane, 1756-A4
0 [0] 1756-L61 Terminal_Chet_nteger
= [ [1]1756-EMBT/A ENET_IP_Card
&5 Ethernet
i lis]
=g Contralbet
B 1 1756-CNBRJD Chet_Card
B 2 CONTROLNET-MODULE IND131 _331 _Terminal

A

%
\

AR A A A A A A

Select_Dsta_Type.0
[

Select_Data_Type 1
3

Routine Name  Get_Dat

SETTING SELECT_DATA_TYPE, SELECT DATA_TYPE, AND SELECT_DATA_TYPE.2 PER THE SETTINGS BELOWMLL

RETURN THE GROSS, NET, TARE, TARGET WEIGHT, OR RATE.

Select_Data_Typs0 ~OFF  Select_Data_Typs1 = OFF  Selsct Data_Type 2 - OFF GROSS WEIGHT
Select_Data_Type0 =N Seleot_Data_Type.1 = OFF  Select_Data_Type 2 = OFF NET WEIGHT
Select_Dsta_Typs 0=OFF  Select_Data_Type.1 = ON  Select_Data_Type.2 = OFF DISPLAVED
Select_Data_Type.d =ON Selen,oa‘ajv\;/zvf.‘wsb TON Select_Data_Type.2 = OFF TARE WEIGHT
Select_Data_Type 0 =OFF  Select Daia_Type.1 = OFF  Select Data_Type2= 0N TARGET
WEIGHT
Select Data_Type0=ON  Select Data_Typed =OFF  Select Data_Type.2 = ON RATE
Select Data_Type0=ON  Select Data_Type 1 =ON  Select Dat_Type 2 = OFF GROSS WEIGHT
Select Data_Type D =ON  Select Data_Type 1 =ON  Select Data_Type2=0N GROSS WEIGHT

Raw_CutPut_Datal11.0

——

Raw_OutPut_Data(1]1

Select_Data_Type.2
[y

)
1C

Raw_CutPut_Datal1]2

Timer prevents input scale data being moved to registers untl 100msecs after receiving @ command

Description
Status Offiine:
Matlule Fautt

Ready

el Timer Cn Delay ECEN =]
Source & Old_Select Data_Type Timer  Data_Upsated
o Preset 100 (DN =
Source B Select Data_Type Accum 100 «f
54
I — L

Move
Source  Select Data_Type
5

Dest Old_Select_Data_Type
5

KN

Rung 0 of 13 e

Figure 4-8: RSLogix — Scheduling ControlNet Network
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4 RSLogix 5000 - Terminal_CNet_Integer in IND131_CNet_Int_V16.ACD [1756-161]

In the Properties dialog, click the RSNetworx tab and enter the name of the ControlNet file, if it is not

already there. Click Apply, then click the large butfton at leff in the dialog, fo open the RSNetworx
window (Figure 4-10).

File Edt View Search Logic Communications Tocls

Offline 0. T RUN
No Foross ||: U
No Edits CY[=had
=10
Fiedundancy 9 il

E| Path: [AB_ETHIF-1\152 168 0 30'E ackplanch] vlﬂ

Favorites

- 5] Controller Terminal_Cret_Integer
Controller Tags
(3 Controller Faul Handler
(23 Power-Up Handler
- Tasks
-1 @ MainTask
= £ MainProgram
Program Tags
B2 MainRoutine
~|B)) et_Data_From_Terminal
~[B) Send_Data_To_Terminal
[ Unscheduled Frograms
-5 Motion Groups
-~ Ungrouped ixes
[ Add-On Instructions
£ Daka Types
- £, User-Defined
-, Strings

- £, Add-On-Defined

o [ Predefined
+- £, Module-Defined
(1 Trends
-4 1/0 Configuration
(= 1756 Backplane, 1756-A4
- E{I [0] 1756-L61 Terminal_CNet_Integer
= ﬂ [1] 1756-EMBT/A ENET_IP_Card
- Ethemet
=0 @ /
=85 Controllet
ﬂ 1 1756-CNBRJD Cet_Card

Bl 2 CONTROLMET-MODULE IND131_331_Terminal

Description

Status Offline

Mocule Fault

< 0 ]

Ready

Figure 4-9: RSLogix — Module Properties, RSNetworx Tab

iK1 N =0 = W R R K

T ST S ST, S N, AP ] HEEI

M Module Properties: Local:3 (1756-CNBR/D 5.1)

General | Connection RSNetwirs | Module Info | Backalane |

Contralet file [ xc} IIND131_331_ENBL_1 o
Found i rslogi: 5000Aprojects
Launch RSHetwars for Contiold

- [2]x]

1 Wiew and edit the ControlNet network
& Sehedule the ContiolNet network

Status: Ofine 0K | Cacel |

IR i)

| From_Terminal

[TTINGS BELOWWILL

FF GROSS:
NET WEIGHT

F DISPLAYED

TARE WEIGHT

TARGET
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Before the IND131/IND331 can be scheduled, the EDS file for the terminal must be registered. To
do this in RSNetworx, select Tools | EDS Wizard from the menu bar.

./ *IND131_CNet_Example.xc - RSNetWorx for ControlNet

Fle Edit Wiew Metwork Device Diagnostics Tools Help
2 E-d & %8 L3
alfE A | FE| 38

Pend Fending
" Editz Enabled B o Bt OpedEds  (HemeEds Gt Pt

Netwark Update Time (ms) 5.00 5.00 #Awvg, Scheduled Band 08a% 0.68% 0E8% Connection Memory Usage:  0.30%  0.30%
Unscheduled Bytes Per Sec. 568093 568038 Peak Scheduled Band 1.08% 1.08% 1.08%

Network Usag [

Hardware 2l

1756-A4/A IND131_CNE. j
=) Contraluet
= ) Category
{f) AC Drive - No Drive Object
[ A Drives

[ OPI to Contrallet

BEOEDEEnEDE

=) vendor

=) Mettler-Toleda, Inc.

1 () Rackwell ALtemation Alen-Bradiey
+1-{F) Rockwel Automation/Reliance Elec.

K| 4| »| [\ Graph { Spreadshest } Diagnostics 4 »

Message Cods | pate Description

[i et 1122011 12:45:02 Edits enzbled

B cerisan 111212011 12:44:57 FiSLogix connection edits no langer exist for the device at address 01, slot 00, B
[ It 111242011 12:44:57 RSLagix edis no longer exist in the device or module configuration data
[i gt 1112j2011 12:94:57 save completed.
Bcneraois 111242011 12:44:57 No user action needed. The maximum scheduled address was too low. The value was adjusted to the hishest node ardress performing scheduled network braffic. ~
< ]

Lol

Messages

|~

o
1
!

Offline

Figure 4-10: RSNetworx Window

The EDS Wizard window will open.

Rockwell Automation’s EDS Wizard El

Welcome to Rockwell
Automation's EDS Wizard

The EDS “Wizard allows wou ta:
: - register EDS -bazed devices.
- unregister a device.

- change the graphic images associated with a device,

Ta continue click Mext

Canicel
Figure 4-11: EDS Wizard — Welcome Screen

Click Next.
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The Wizard’s Options screen shows the Register an EDS file(s) opfion selected by default.

Click Next.

10101/2016

Rockwell Automation’s EDS Wizard El

Options ‘
‘what task do you want to complete? f ]

& HRegister an EDS fle(s]
iThiz option will add a device(s] to our database.

our database.

c

" Unregister a device
This option will remave a device that has been registered by an EDS file from

- &

2
|

< Back | Next » | Cancel |

Figure 4-12: EDS Wizard Welcome Screen

Rockwell Automation’s EDS Wizard

Registration ‘
Electronic Data Sheet file(s) will be added to your system for use in Rockwel f
Automation applications.

@)

¥ Register a gingle file
" Register a directory of EDS files r
Mamed:

|| Browse..

*|F there iz an icon file [ica] with the same name as the filez] vou are registering
then this image will be associated with the device.

To perform an installation test on the file(s), click Mext

< Back | Next » | Cancel |

Figure 4-13: EDS Wizard — EDS Registration Screen

Look e [ () INDT31_CNET_EDS_v154 ~| [l
5. [0 131_CHET W154 eds
My Recent Type: EUS File
Documents Date Modified: 9/21/2010 7:29 AM
7 Size: .66 KB
\ L%
Desktop

My Documents

-L

My Computer

File name: [IND131_CNET w1540 = Open |
~| Cancel

My Network — Files of type: [EDS Files (7 2ds)

Places
¥ Open as read-only

Figure 4-14: EDS Wizard — Browsing to EDS File Location

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Inferface Manual

In the Registration screen, click the Browse button and access the folder confaining the EDS file.

Select an EDS file P
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Once the correct EDS file is displayed, select it and click Open. The Registration screen will now

show the file’s path.

Rockwell Automation’s EDS Wizard

Automation applications.

' Register a single filz
" Register a directory of EDS files r

Mamed:
C:\Documents and Settingsfindley-15DesklopsMD131_CMET_EDS W1

*If there is an icon file [ ico] with the same name as the file[s] you are registering
then this image will be associated with the device.

To perform an installation test on the filefs). click Mext

Regictration ‘
Electronic Data Sheet filefs] will be added to wour systern for use in Rockwell i ]

< Back | Mexst > | Cancel |

Figure 4-15: EDS Wizard — Registration, EDS File Selected

Click Next four times to step through the screens shown in Figure 4-16.

Rockwell Automation’s EDS Wizard
EDS File Installation Test Results

guarantes EDS file walidity.

Thiz test evaluates each EDS file for emors in the EDS file. This test doss not =

Rockwell Automation’s EDS Wizard

Product Types

= [ Installation Test Fesults

E c:\documents and settings\findley-14desktoptind1 31_cret_eds_v1545ind1 31_cnet_+1

‘ Change Graphic Image
i “You can change the graphic image that is associated with a device.

o=
) -

= @ Communications Adapter

B8 MO _CNET V154

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual

3 *
Wiew file...
< Back L Cancel < Back Dext > Cancel
Rockwell Automation's EDS Wizard
Final Task Summary
This is a review of the task pou want to complete.
[E™} ¥ ou would like to register the following device
INDT3_CHET_
< Back MHext > Cancel |
Figure 4-16: EDS Wizard — Completing the Registration
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Finally, the Wizard’s completion screen will display.

Rockwell Automation’s EDS Wizard El

u have successfully completed the EDS Wizard.

Figure 4-17: EDS Wizard —Registration Confirmation
Click Finish to complefe the process and close the Wizard.
Adding the Terminal to the Network

Now, with the IND131/IND331 registered, the unit can be added to the RSNetworx. In the
RSNetworx screen (Figure 4-18), click the Edits Enabled checkbox at upper left.

In the Hardware tree in the pane at left in Figure 4-18, expand the Mettler-Toledo, Inc. branch, click
on IND131_CNET_V154 and drag it fo the RSNetworx configuration pane, af right.

Click the Save icon in the foolbar at top, select Optimize and rewrite schedule in the confirmation
dialog, and click OK.
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*IND131_CNet_Example.xc - RSNetWorx for Conti

rolNet

Edt Wew Hetwork Device Diagnostics Tools Help
D E-"dE & B A2
e

o Bt Curert  Pending

Network Usag [

Pending Pending
Curent  Optimized Edts  Merged Edits Current  Pending

Network Update Time (ms): 500 500 Ava. Scheduled Band 06a% 068% 068% Connection Memory Usage:  0.30%  0.30%
Unscheduled Bytes Per Sec: 568033 568038 Peak Scheduled Band 1.08% 1.06% 1.06%

Hardware

= 1756-A4/A IND131_CNE.

=T Contraluer

=) category

[ A< Drive - Mo Drive Object

C Drives
Commurications Adapter
Cartrolbist to SCANport
D Drive - No Drive Object
DPI Drives on Fiber Contraliict
DPI to Controltiet
D31 to Controliet
Human-Maching Interface
PowerFlex 750-eries via Controliiet Device Type
Programmable Logic Controlier
Rockwell Automation miscelaneous
=) vendor

=) Mettler-Toleda, Inc.

=) Commurications Adapter
o=

& %Rucmeu Automation/Allen-Bradley

#1-{F) Rockwel Automation/Reliance Elec.

K| 4| »| M\ Graph { Spreadshest ) Diagnostics 7

mix

Message Code | Date

Description

B crersier 11242011 12:45:02
[i rarrr 1/12§2011 12:94:57
B crersiag 111242011 12:44:57
[ i rarta 111242011 12:44:57
i I 11242011 12:44:57
<

Messages

Edits enabled

RSLagix connection edits no longer exist for the device at address 01, slot 00,
RSLagix edits no longer exist in the device or module configuration data,

Save completed,

No user action needed. The maximum scheduled address was too low. The value was adjusted to the highest node address performing scheduled network braffic.

2
H
g

Offline.

Figure 4-18: RSNetworx Screen, Edits Enabled
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Click OK, minimize the window and return fo RSLogix.

# RSLogix 5000 - IND131_331_Integer_Sample_Code_¥18 in AOP_CNet_IND131_331_V18_Int.ACD [1756-L61 18.11]*

File Edt Yew Search Logic Communications Tools Window Help
LR N L —] DE QG| 4@

Oftline E| Peth: [<nane> vlﬂ

No Forces 1}

Mo Edits 4 H e = AF 4y W 4

T <> [\ Favornes (wOn X HRmE A Br K TereCeuEr R rRAORR Carpare A CoREReNE { MeveL e § P K P A

L =L XU w0 Module Properties: Local:3 (1756-CNBR/D 5.1) X mEE
&5 Controller IND131_331_Integer_Sampls_Code_¥15 ) 1= 1%
Controller Tags
(3 Controller Fault Handler

| General| Connection | RSNelors | Module Info | Backplane|

- Tt'kps”wa"“” Hander Contioliet fle (e} |IND131_331_V18_Inl 420 | [ promse,. | v
EE " IF A TARE
b WainTask Found in CARELogis BO00Frojects [Cars

=8 MainProgram Launch RSMefw/ors for ContralMet
Pragram Tags
MainRouting (O iew and edit the ContralNst netwark
Tare_or_No_Tare é% ®Echedule the Coniroliel netword

(3 Unscheduled Programs

Mation Graups

(3 Ungrouped Axes

[ Add-on Tnstructions

5 Datka Types

JOUTINE AND
User-Defined
Strings

) Tare
| Scale
L Add-On-Defined

L Predefined
£ Medie befied Status: Offine Cancel | | Aply Tare '*

[ Trends
i Configuration
=88 1756 Barkplane, 1756-24
ffa [0] 1756-L61 TND131_331_Integer_Sample_Code_18
2§ [1] 1756-ENBT}A ENET_IP_Module
&5 Ethernet
= [3] 1756-CNBRID Chiet
= & Contraliet
f 1 1756-CrBRID Chiet
f 2 CONTROLMET-MODULE IND131_331

Description |
Status Offline
[

Madule Fault

@ i B

Ready

Figure 4-19: RSLogix Screen, Module Properties
In the Module Properties window, click OK.

Select the appropriate EtherNet/IP card
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F;/ RSLogix 5000 - Terminal_CNet_Integer in IND131_Chet_[nt_V16.ACD [1756-L61] - [MainProgram - MainRoutine]

B Fle Edt View Search Logie Communications Tools Window Help - & x
e s
al=(E & &m(e o -] Bl [E E @lal
ine o ™ ps _ETHIP-1452 ackplane! ¥
o 3. FRUN [\ F Pain: [#B_ETHIPT\152.168.0.30Backplane\d il
No Forces (S I':”K
BAT
Ma Edis & Al H e e | Ak ]
0 || 4| [\Favorites {AdaOn £ Aarms £ B8 £ A ptiowpd A Compare 4 X Movelogical & Fiemfisc £ Fieishit £
=15 Controller Terminal_Chlet_Integer ‘ N EEE
Controller Tags
(53 Contraller Faulk Handler ickd Resturn Parameter [ — -~
(23 Power-Up Handler dump To Subrouding
o Tasks Routine Name  Get_Deta_From_Terminal
= £8 MainTask
= £ MainProgram
Program Tags SETTING SELECT_DATA_TYPE.0, SELECT_DATA_TYPEA, AND SELECT_DATA_TYPE.2 PER THE SETTINGS BELOWWILL
M RETURM THE GROSS, MET, TARE, TARGET WEIGHT, OR RATE.
lairRouting:
Get_Data_From_Terminal Select_Data_Type.0 =OFF  Select_Data_Typed = OFF  Select_Data_Type.2 = OFF GROSSWEIGHT
Send_Data_To_Terminal
(23 Unscheduled Programs Select_Dats_Type.0=0N  Select_Data_Typed = OFF  Select_Data_Type 2 = OFF NET WEIGHT
=1 423 Motion Groups
(23 Ungrouped Aixes Select_Data_Type0 =OFF  Select_Data_Typed = ON  Select_Deta_Type.2 = OFF DISPLAYED
(23 Adg-On Instructions UEEHr
63 Data Types Select Data_Type0=ON  Select Data Typed = ON  Select Data_Type.2 = OFF TARE WEIGHT
£ User-Defined Select_Data_Type 0 =OFF  Select Daia_Type.1 = OFF  Select Data_Type2= 0N TARGET
= O, Strings VEIGH
(g, Add-On-Defined Select Dala_Type0=ON  Select Data_Typed =OFF  Select Data_Type.2 = ON RATE
+ L, Predefined
% (g, Madule-Defined Select Data_Type.0 =ON  Select Data_Typed =ON  Select Data_Type 2 = OFF GROSS WEIGHT
[ Trends
=153 1/0 Configuration Select_Data_Type.0 =ON  Select_Data_Typed =ON  Select Data_Type2 = ON GROSS WEIGHT
= B8 1756 Backplane, 1756-A4
fla [0 1:5151 Termina|_Chet_Integer Seloct_Data, Type.0 R Oie:ﬁsa‘ o
B [1] 1756-ENBT/A ENET_IP_Card | eiect_Data_Type aw _Cutiut_Datal
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Figure 4-20: RSLogix Screen, EtherNet/IP Card Selected
Finally, download the program.
4.6.1.4. Weight Reporting

Per the Discrete Write Integer or Divisions — PLC >>IND131/331 fable of the manual, Select 1 -3,
Bits O — 3 will cause the IND131/331 to display gross, net, displayed, tare, or target weight. This is
broken down in Table 1-0 below.

Table 4-4: Truth Table to Change Data from Terminal

Select_Data_Type.0 | Select Data_Type.1 | Select Data_Type.2 | Displayed Weight
OFF OFF OFF Gross Weight
ON OFF OFF Net Weight
OFF ON OFF Displayed Weight
ON ON OFF Tare Weight
OFF OFF ON Targef Weight
ON OFF ON Rate
ON ON OFF Gross Weight
ON ON ON Gross Weight
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Figure 4-21: Integer/Divisions Terminal to PLC Weight Reported
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Figure 4-22: Integer/Divisions Terminal to PLC Weight Reported
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This will report Gross_Weight, Net_Weight, Displayed_Weight or Tare_Weight, depending on the
status of the Select, Data OK, and the Timer Done bits.

For the rungs in Figure 4-22, as described by Figure 4-21, this will report the Target_Value or Rate
depending on the Select, Data OK, and the Timer Done bit.
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Figure 4-23: Integer/Divisions Terminal to PLC Weight Reported

This copies the last 2 words of IND131_331_Terminal starfing af word 2 that will include the
weight and the scale status information.
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Figure 4-24: Integer/Divisions Terminal to PLC Weight Reported

This will output the status bits to have the IND131/331 report Gross_Weight, Net_Weight,
Displayed_Weight, Tare_Weight, Target, or Rafe back fo the PLC.
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4.6.2. Floating Point

Table 4-5 shows the relationship between the IND131/IND331 data format and the RSLogix 5000
/0 sizing for the Floafing Point data format.

Table 4-5: PLC 1/0 Sizes (Floating Point)

16 Bit Word

IND131/IND331 >> PLC Input | PLC Output >> IND131/IND331
6 4

4.6.2.1. Checking Module Properties

First, check the node sefting. Right-click on CONTROLNET MODULE IND131_331_Terminal, and
select Properties.
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Figure 4-25: RSLogix — Checking Node Setting
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A Module Properties dialog will appear, with its General tab displayed.

% RSLogix 5000 - IND131_331_CNet_V16_Flt [1756-L55]
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Figure 4-26: RSLogix — Module Properties, General Tab

Verify that the node shown matches the IND131/IND331 node, and click OK.
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Scheduling the ControlNet Network

Now the ControlNet network must be scheduled. Right-click 1756-CNBR/D CNet_Card and select

Properties.
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Figure 4-27: RSLogix — Scheduling ControlNet Network
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In the Properties dialog, click the RSNetworx tab and enter the name of the ControlNet file, if it is not

already there. Click Apply, then click the large butfton at leff in the dialog, fo open the RSNetworx
window (Figure 4-10).

4 RSLogix 5000 - IND131_331_CNet_V16_Flt [1756-L55]
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Figure 4-28: RSLogix — Module Properties, RSNetworx Tab
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Before the IND131/IND331 can be scheduled, the EDS file for the terminal must be registered. To

do this in RSNetworx, select Tools | EDS Wizard from the menu bar.

./ *IND131_CNet_Example.xc - RSNetWorx for ControlNet

Flle Edit Yiew MNetwork Device Diagnostics Tools Help

2 E-HE % B AZ
QlE 4 o | A | F| 8
]
= Pending Pending
| 7 EdisErabled Cursrt Pending Curent  Dpiimized Edits  Merged Edits Curent  Pendig
3
| NetwokUpdate Tme(msh 500 500 Avg Scheduled Band:  068%  0.68% 0568% Connection Memary Usage: — 0.30%  0.30%
5
Z| UnscheddedBytes PerSec: 568093 568038  Peok ScheduiedBand:  1.08%  1.05% 1.06%
2
Hardirare | 1756-24/A, IND131_CNE. j
=) Contraluet
=) category
s =]
: T
02
: ‘
@
@
=) vendor
=) Mettler-Toleda, Inc.
= Communics
1 (F) Rockwel ALtomation| Alen-Bradiey
#-{] Rockwell Automation/Reliance Elec.
K| 4/ »| M\ Graph { Spreadshest ) Diagnostics “ >
E|
ol | Message Code | Date | Description -~
[i Bt 1112j2011 12:95:02 Edits enabled,
B censzne 1122011 12:44:57 RSLagix connection edits no longer exist for the devics at sddress 01, slat 00, B
o | EcETeLAe 1]12/2011 12:44:57 RSLagix edits o longer exist in the device or madule configuration data.
= | @creTiEs 111212011 12:44:57 Save completed,
@ OCNET:EDIS 1122011 12:44:57 Mo user action needed. The maximum scheduled address was toa low, The value was adjusted to the highest nade address performing scheduled network traffic. ~
2 & ) >
Ready Offline

Figure 4-29: RSNetworx Window

The EDS Wizard window will open.

Rockwell Automation's EDS Wizard El

Welcome to Rockwell
Automation's EDS Wizard

The EDS “Wizard allows wou ta:
: - register EDS -bazed devices.
- uniegister a device.
- change the graphic images associated with a device,

Ta continue click Next

Canicel
Figure 4-30: EDS Wizard — Welcome Screen

Click Next.
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The Wizard’s Options screen shows the Register an EDS file(s) opfion selected by default.

Rockwell Automation’s EDS Wizard El

Dptions ‘
‘what task do you want to complete? i 1

& HRegister an EDS fle(s]
iThiz option will add a device(s] to our database.

our database.

c
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- &

2
|

< Back | Next » | Cancel |

Figure 4-31: EDS Wizard Welcome Screen

Click Next.
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Figure 4-32: EDS Wizard — EDS Registration Screen

In the Registration screen, click the Browse button and access the folder containing the EDS file.
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~| Cancel

My Network — Files of type: [EDS Files (7 2ds)
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¥ Open as read-only

Figure 4-33: EDS Wizard — Browsing to EDS File Location
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Once the correct EDS file is displayed, select it and click Open. The Registration screen will now

show the file’s path.

Rockwell Automation’s EDS Wizard

Automation applications.

' Register a single filz
" Register a directory of EDS files r

Mamed:
C:\Documents and Settingsfindley-15DesklopsMD131_CMET_EDS W1

*If there is an icon file [ ico] with the same name as the file[s] you are registering
then this image will be associated with the device.

To perform an installation test on the filefs). click Mext

Regictration ‘
Electronic Data Sheet filefs] will be added to wour systern for use in Rockwell i ]

< Back | Mexst > | Cancel |

Figure 4-34: EDS Wizard — Registration, EDS File Selected

Click Next four times to step through the screens shown in Figure 4-16.

Rockwell Automation’s EDS Wizard
EDS File Installation Test Results

guarantes EDS file walidity.

Thiz test evaluates each EDS file for emors in the EDS file. This test doss not =

Rockwell Automation’s EDS Wizard

Product Types

= [ Installation Test Fesults

E c:\documents and settings\findley-14desktoptind1 31_cret_eds_v1545ind1 31_cnet_+1

‘ Change Graphic Image
i “You can change the graphic image that is associated with a device.

o=
) -

= @ Communications Adapter

B8 MO _CNET V154

10101/2016
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< E
Wiew file...
< Back L Cancel < Back Dext > Cancel
Rockwell Automation's EDS Wizard
Final Task Summary
This is a review of the task pou want to complete.
< Back MHext > Cancel |
Figure 4-35: EDS Wizard — Completing the Registration
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Finally, the Wizard’s completion screen will display.

Rockwell Automation’s EDS Wizard El

u have successfully completed the EDS Wizard.

Figure 4-36: EDS Wizard —Registration Confirmation
Click Finish to complefe the process and close the Wizard.
4.6.2.3. Adding the Terminal to the Network

Now, with the IND131/IND331 registered, the unit can be added to the RSNetworx. In the
RSNetworx screen (Figure 4-18), click the Edits Enabled checkbox at upper left.

In the Hardware tree in the pane at left in Figure 4-18, expand the Mettler-Toledo, Inc. branch, click
on IND131_CNET_V154 and drag it fo the RSNetworx configuration pane, at right.

Click the Save icon in the foolbar at top, select Optimize and rewrite schedule in the confirmation
dialog, and click OK.
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*IND131_CNet_Example.xc - RSNetWorx for, ControlNet

Edic Wiew Metwork Device Diagnostics Tools Help

D E-"dE & B A2

QllE 4 e
=
o| 7 Edis Erabled Pending Pending
& IS\l Cunent  Pending Curent  Optimized Edits  Merged Edits Current  Pending
= | WewokUpdsteTime(mst 500 500 Avg Scheduled Band:  068%  0.68% 0568% Connection Memory Usage: — 0.30%  0.30%
2| UnscheduedBytosPerSeo: 562038 563038 Feak ScheduiedBand:  1.08%  1.08% 1.06%
=
Hardware L] 1TE6-AIA, IND131_CNE. J
=T Contraluer

=) category

[ A< Drive - Mo Drive Object

C Drives

Commurications Adapter
Cartrolbist to SCANport

D Drive - No Drive Object
DPI Drives on Fiber Contraliict
DPI to Controltiet

D31 to Controliet
Human-Maching Interface

Frogrammatle Logic Controller
Rockwell Automation miscellaneous

=) Communications Adapter
=

adley

Rckwel Automation Alle
Rackwell Automation|Reliance Elec.

PowerFlex 750-Series via Contrallet Device Type

K| 4| »| M\ Graph { Spreadshest ) Diagnostics 7
|
=l | Message Code | Date Description -~
[i lararea) 1/12j2011 12:45:02 Edits enabled.
[i rarrr 1/12i2011 12:94:57 R3Logix connection edits no longer exist for the device at address 01, slot 00,
o | EcnETB189 1112/2011 12:44:57 RSLogix edits no longer exist in the device or module configuration data.
= [@ceErsies 1/12i2011 12:44:57 Savs completed.
o | @cneT:a013 1112j2011 12:44:57 N user action needed. The maximum scheduled address was too low. The valus was adjusted to the highest nade address performing scheduled nebwork raffic. v
| >
Ready Offline.

Figure 4-37: RSNetworx Screen, Edits Enabled
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Click OK, minimize the window and return fo RSLogix.

# RSLogix 5000 - IND131_331_CNet_¥16_Flt [1756-L55]

File Edt View Search Logic Communications Tocls

window  Help

al=E| 5 4|=el oo =1

Offline

—
No Forces
No Edis
Fedundancy 5.3 il

Bl = @ @la
[ — |

R L= LN N e R i e

4
R RO

= &5 Cortroller IND131_331_CNet_Vié_FIt
Controller Tags
(7 Controller Falt Handler
(2 Power-Up Handler
-1 5 Tasks
= £ MainTask
=1 £ Maimprogram
Pragram Tags
B2 MainRoutine
[ Unscheduled Frograms
-1 Motion Groups
-~ Ungrouped ixes
[ Add-On Instructions
-4 Data Types
. User-Defined
g strings
L, Add-On-Defined
Ly, Predefined
L, Module-Defined
[ Trends
- 5 1/0 Configuration
(= B 1756 Backplane, 1756-a¢
B0 [0] 1756-L55 INDL31_331_Chet_¥16_Flt
=1~ [3] 1756-CNBRJD Controliet
(=& Controllet
[ 11756-CNERJD Contralhist
) 2 CONTROLNET-MODULE IND131

M Module Properties: Local:3 (1756-CNBR/D 5.1)

General| Connection ASNetWor | Modue Infa | Backplane |

TR DD 3

Controle i (sef  [INDT3_Flaating .12

Foundin c\rslogi: 5000Aprojects

Launch RSMeta/on: for C
" Wiew and edit the ControlNet network
% Sehedule the ContiolNet network

Browse.

1>

[

-crs:
ous Copy File  ——]
D1 3111 Data(3]
Slat 1wt

2

Status: Offine oK | el |

Description

Status Offline

Modlule Fautt

a 0 1

Ready

Figure 4-38: RSLogix Screen, Module Properties

In the Module Properties window, click OK.
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Select the appropriate EtherNet/IP card.

RSLogix 5000 - IND131_331_CNet_V16_Flt [1756-L55] - [MainProgram - MainRoutine]

Bf Fle Edt Yiew Search Logic Communications Tooks Window Help

-a
@M & slme ol ] &lnelE e aal
Offline . I RUN f Patn: [<none> =
No Forces ’. I':DK
BAT
Mo Edis A A H e e ] Ak ]
O] <[ v |\Favorites {Agaon £ Aarms £ B £ TmeriCourter A Tpiouiod £ Compere £ Compueath £ WMovelogcal A TeMisc. £ TRt £ |
=1 Controller IND131_331_CNet_v16_Fk ‘ N =
Controller Tags
(53 Contraller Fault Handler Setur the ND131/331 for the folloving setings
[ Power-Up Handler 13 Under Controllet setting, sst it for Node Address 2
5150 Tasks 2) Under Data Format, set Format to Flost and Byte Order to Word Swa
= £8 MairTask
= £ mairProgram
Pragram Tags
B2 MainRoutine
(23 Unscheduled Programs. THIS WiLL CAPTURE THE WEIGHT DISPLAYED OM THE IND131/331
=451 Mation Groups
(3 Ungrouped fixes Copy Fie  —|
(23 Add-On Instructions Sourse. [NG31:1 Datal3)
=145 Data Types Pest Stat 1t
Length 2
38, User-Defined
# Cig, Strings
48, Add-On-Defined
v L, Predefined COPIES COMMAND
# £, Module-Defined REPONSE
[ Trends
=1 451 1/0 Configuration 1 Copy File
= BB 1756 Backplane, 1756-a4 Source IND31:1 Data[2]
B0 [0] 1756-L55 INDL31_331_Chet_¥16_Flt Dest Slot_1_Command_Reponse
= [3]1756-CHBRD Controliet Lenth 1
=& Cortralbet
B 11756-CNBR/D Controliiet REMOVES THE LOWER &
Bl 2 CONTROLNET-MODLLE IND131 BITS THAT ARE
RESERVED
Bit Fisll Distribute
Source Slot_1_Command_Reponse
0
Source Bit 8
Dest Slot_1_Ftt_Indicator
[
Dest Bit o
Lenath 8
COUNTER OF HOW MANY TIMES DATA INTEGRITY 1 MATCHES DATA INTEGRITY 2
Data Integity 1 Data Irtearity 2
INDA31:Data(2113  IND131:0 Datal5].14 Same T
2 IE IF —— Count Up Hcur—
Counter  Same_Count
Preset 0 €-(DNI—
Description Accum 0¢
Status Offline:
Moclule Fauit
COUNTER OF HOW MANY TIMES DATA INTEGRITY 1 DOESNT MATCH DATA INTEGRITY 2
Data Integyity 1 Data Irtearity 2
INDA31:1 Data(2113  IND131:1Date(S] 14 Not_Same_1 U
Ry sy 3F Y omm ken—
< > I MamRoutine ( R j
Ready

Rung 0 0f & app

Figure 4-39: RSLogix Screen, EtherNet/IP Card Selected

Finally, download the program.
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4.6.2.4. Weight Reporting

RSLogix 5000 - IND131_33:

Offline

— Pat: [<rone> ~] &
Mo Forces
MoEdts «H i R RO DB »
[B] | <5 |\ Faverites {Fd0n £ Aerms X BE A TmerKourtsr A Todlodsk £ Compere A CompuleMeth £ Wovelogal £ FleMise & FIeEhA_{ Sequencer X Program Cor
E . x] o v
%[5 contrallr IND131_331_Cliet y1a P
5 Controler Tags Setup e NDT17331 for e ollawing seftngs ~
g (3 Controler Fault Handier 1) Lncier Cortraet sefing, set f for Novke Address 3
(1 Power-Up Hander
=5 Tasks

2) Undler Data Format, set Format to Float and Byte Order to Word Swap. B
= 6 manmask
& £8 marrogan
] Program Tags.

THS WL CAPTLRE THE WEIGHT DSPLAYED ONTHE NO13113
B tairhoutine

o
[ Unschedued Progrems Source IND131_Lnit Data(3]
=453 Motion Groups. Dest Siet_
£ Ungrouped Axes Length
3 Add-On Instructions
= £33 Data Types

(s User-Defined
G sngs
b Defined

(it Precefned

Modue-Defined
Trends

=
Symehranous Cony Fie
2 Souce  INDA31 Uit 1Deta2]
o Tty e Dest Siot_1_Command_Repanse
cnfiguration s i
= #1756 Backplane, 1756-A¢
9 (0] 1756-L61 IND131_331_Chet_V18_FIt

= § [1]1756-ENBT/A ENET_IP_Module

s Ehernct _
= (3] 1756-CNBRID Chet_Card
= & Controlet

51D
8 1 1755-CNBRJD Chiet_card

o1 Feld it
Source Set.1_conmand_Reponss
§ 2 CONTROLNET-HMODULE IND131 Uik 0

Sorcet ;
™ ot Pt
o
oesten ;
Length 8

Ty Lackder Diagram (Main) B Cunent Routine B

Description

e Heme =zle [Scope | value | Force Mask
einerogram

» + Diteert_Coun.. MarProgam

[ Deseription

Program
Number of Runge ()

+ Diferent_Coun... MainProgram
+ IND131_Unit ... Controller
IND131 _Lni.... Cortialer

¢ [@] Erors | @) search Results|d) watch |
Ready

Rung 1 of 5 arp

Figure 4-40: Floating Point PLC to Terminal Reported Weight

Figure 4-40 shows that Rung O copies the Floating Point weight and loads it into Slot_1_W(gf tag.
Rung 1 captures Word O that includes Data Infegrity 1.

RSLogix 5000 - IND131_331_CNet_V1B_FIt[1756-L61 18.11]"
B Fle Edt Vew Search Logic

MainProgram - MainRoutine

Commuricstions  Tools Window Help
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E
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= Controler IND131_331_Chet V15 FIt
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=3 Tasks 2 E JE
563 ManTask
=8 MainProgram
[ Program Tags
B MairRotine
(1 Unscheded Programs
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(3 Add.On Instructions 3 JE ot th
-3 Data Types Courter Different_Court 1
(s User-Defined Preset 0 doN—
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(g Add-On-Defined
Oy Predefined
i Module-Defined
3 Trends COUNTER OF HOV MANY TIVES DATA NTEGRITY 1 DOESNT MATCHDATA INTEGRITY 2
=453 10 Configuration IND131 _Unti Dete(2113  IND131_UntDete(5] 14
= 9 1756 Backplane, 1756-44 4 3 E Count Up He—
9 [0] 1756-L61 IND131_331_Chet V13 Fi Counter Differert_Count 2
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0 -oN—
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Figure 4-41: Floating Point PLC to Terminal Reported Weight
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Rung 2 compares the Data Integrity Bit 1 in Word O with Data Integrity Bit 2 in Word 3 and if they
are the same it will count up. Rung 3 and Run 4 compares the Data Integrity Bit 1 and Data
Integrity Bit 2 to tell if it is different and counts accordingly.
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9.1.

This chapter covers
e Qverview

e DeviceNet Characteristics

e Datfa Formats

o Hardware Setup
o Software Setup
e Troubleshooting

DeviceNet Option

Overview

Users should nofe that the DeviceNet option is used in the Mettler Toledo
INDT131/IND331, IND560 and IND780 terminals. There are minor differences in the
polled data between the terminals. All terminals share the same EDS file and Icon file for
use in a DeviceNet network configuration tool.

DeviceNet is an RS-485 based network utilizing 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

e Commissioning and un-fragmented bytes. Any larger message must be broken up and sent in multiples. The
Configuration Examples IND131/IND331 implementation of DeviceNet does not support fragmented messages -

9.2.

640678151 10101/2016

all messages are 8 bytes or shorter. The network is capable of 64 nodes including the
master, commonly called the scanner.

DeviceNet Characteristics

o DeviceNet specific cable (twisted pair)

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

e Support for up fo 64 nodes

o Node removal without severing the network

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

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

e Selectable baud rates of 125k baud, 250k baud, and 500k baud. Maximum tfrunk distance
500 meters and drop length of 1566 meters at 125k baud

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

o Power taps that allow the connection of several power supplies from multiple vendors that
comply with DeviceNet standards
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5.2.3.
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o Built-in overload protection

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

e Provisions for the efficient movement of I/O data

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

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

Figure 5-1 shows a view of the DeviceNet Option Board, with its connector af lower left.

Figure 5-1: DeviceNet Option Board

Communications

The IND131/IND331 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 IND131/IND331 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”.

Network Power and Current

Table 5-1: Network Power Consumption

Voltage Current
11V 50 mA
25V 30 mA

Table 5-2: Network Inrush Current

Voltage

Current

Duration

24V

0.7A

6 ms
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5.3. Data Formats

While being polled, the IND131/IND331 DeviceNet option supports floating point, infeger, and
division formats. Refer to Appendix A, Data Definition, for defails on these formats.

5.4. Hardware Setup

5.4.1. Wiring

The IND131/IND331 DeviceNet 5-position terminal block is shown in Figure 5-2 and the signal
details are listed in Table 5-3. Consult hitp://www.odva.org/ for additional DeviceNet wiring
information.

Connector

Figure 5-2: DeviceNet Connector Pin Numbering

Table 5-3: DeviceNet Wiring Scheme

Pin Number Description Wire Color
1 V- Black
2 CAN L Green
= 5 :‘ = 3 Drain
< T o
o o .
‘ LS 4 CAN H White
s5L£EgS
S5 " 5 v+ Red

5.5. Software Setup

The INDT131/IND331 terminal automatically detects the presence of a DeviceNet Kit opfion board if
one is installed. When the opfion is detected, the IND131/IND331 terminal adds the DeviceNet
paramefers in a program block under Communications > PLC. Figure 5-3 graphs the DeviceNef
and PLC Data Format program blocks.
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PLC \

{ DeviceNef J 441
‘[ Node Address |
! - Dafa Rafe |
!—77{ Data Format [z
{ Format |
L] Byle Order \

Figure 5-3: The DeviceNet Program Block and Data Format Setup Block

In this section, figures given in brackets (e.g. [0]) correspond fo the parameter opfions available
when F-codes are displayed by the terminal.

5.5.1. DeviceNet and Data Format Setup Blocks
5.5.1.1. DeviceNet Setup — F4.4.1

The menus in this block are used to sef up the DeviceNet option.

5.6.1.1.1. Node Address — F4.4.1.5

Each IND131/IND331 Terminal connected to the nefwork represents one physical node. This
address is determined by the system designer, then configured in the ferminal by entering the Node
Address (0 to 63). The default address is 63.

55.1.1.2. Data Rate — F4.4.1.9
In the Data Rate menu, select the desired data rate from these opfions:

e 125 Kb [0] (the default) e 250 Kb [1] « 500 Kb [2]
5.5.1.2. Data Format Setup — F4.4.2

The Data Format branch provides access to the Format and Byte Order parameters.

5.5.1.2.1. Format — F4.4.2.1

From this menu, select a dafa format for the DeviceNet network. The choices are Division [0],
Floating Point [1] and Integer [2] (the default).

Division Displays scale weight in display divisions. The PLC multiplies the display divisions by
the increment size to calculate the weight in display units.

Floating Displays weight in floating point data format
Point

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

55.1.2.2. Byte Order — F4.4.2.2

This parameter selects the order in which the dafa bytes and words will be presented in the PLC
data format. The choices are Byte Swap [0], Standard [1], Word Swap [2] (the default) and
Double Word Swap [3].

Byte Swap Makes the floating point format compatible with S7 PROFIBUS.
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Standard Makes the data format compatible with PLC5.

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

processors.
Double Word Makes the data format compatible with the Modicon Quantum PLC for Modbus
Swap TCP networks.

Refer to Appendix A, Data Definition, for additional information on byte order and dafa format.

5.6. Troubleshooting

All DeviceNet nodes have two status LED’s. These LED’s are labeled in Figure 5-4 and indicate
module and network status. A description of the operation of these LEDs is given in Table 5-4 and
Table 5-5 below.

MS LED
(Module Status)

NS LED
(Network Status)

Figure 5-4: DeviceNet Option Board LEDs
5.6.1.1. Module status LED (MS)
This LED displays the status of the IND131/IND331 Terminal DeviceNetf board.

Table 5-4: Module Status LED

LED State Meaning

Solid Green Normal operation

Flashing Green | DeviceNet board fault

off No power to the DeviceNet board

Solid Red Unrecoverable board fault

Flashing Red Recoverable fault

Flashing Orange | Board performing self-test

E Note: If the module status LED indicates anything other than solid green after powering up the
unit and attaching the DeviceNet cable, the IND131/IND331 Terminal must be powered down
and restarted. If the LED continues to show a condition other than solid green, replace the
board.
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5.6.1.2. Network status LED (NS)
This LED displays network status.

Table 5-5: Network Status LED

LED State Meaning

Solid Green Node is communicating to scanner

Device is connected to the network but not being scanned. The most common reason
for this is the device has not been added fo the scan list. Consult DeviceNet
configuration tool’s help in order to commission the node and put it in the scan
list.

Flashing Green

off No DeviceNet power

Critical Link error

Solid Red
This error typically indicates a cable problem

Blinking Red Connection Timeout

5.6.1.3. Procedure
If the IND131/IND331 does not communicate with PLC, do the following:

e Check wiring and network termination.

o Confirm that the IND131/IND331 settings for address, baud rate, format and byte order mafch
those in the PLC and that each IND131/IND331 has a unique address.

e |f neither of the checks above resolves the issue, contact an authorized service location of
METTLER TOLEDO.

5.7. Commissioning and Configuration Examples

The user must register the EDS, connect the device and add the INDT31/IND331 Terminal fo the
DeviceNet master’s scan list. 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 complefe 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 Logix6000 processor.

5.7.1. Configuring the IND131/IND331 Terminal with RSNetWorx for DeviceNet

The EDS file located on the CD-ROM supplied with the INDT31/IND331 Terminal contains
configuration information to allow RSNefWorx for DeviceNet to set up a single polled I/0 connection
between a METTLER TOLEDO IND131/IND331 Terminal and DeviceNet master/scanner. Note that
this order of operations isn’t the only way of configuring the IND131/IND331 ferminal.
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5.7.1.1.

57.1.1.1.

Registering the EDS file

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

EDS Wizard.

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

: . DeviceMet - RSNetworx for DeviceMN et

File Edit “iew Metwork Device | Tools Help

a@F-d &K
Hardweare

E--@ Devicel et

E@ Category

[ AC Diive

; Barcode Scanner
Communication Adapter
DeviceM et to SCAMpart
Dodge EZLIME

e e

Figure 5-5: Accessing the EDS Wizard

2. The EDS Wizard Welcome screen appears.

EDS Wizard

Welcome to the EDS 'wizard

The EDS Wizard allows wou to;
- reqizster EDS-bazed devices.
- unredister a device.
- change the graphic images azzociated with a device.
- create an EDS "Stub.”
- upload of ED'S data from an "unknown' anling device.

To continue click Next

Catcel |

Figure 5-6: EDS Wizard Welcome

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

EDS Wizard

Options ﬂ
The EDS Wizard provides you with zeveral tasks.

& Reqgister an EDS file(s).
Thiz option will add a devicelz] to our databaze.

% = Unregister a device.
3

Thiz option will remove a device that has been registered by an EDS file from
our database.

" Change a device's graphic image.
Bﬂ Thiz option allows pou to replace the graphic image [icon file] azzociated with a
: device.
=

70 T [Create an EDS Stub.
-.-.::.H

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

[Upload ELS.
Thiz will allovy pow to upload parameter data from a device to be uzed to create
ar ELS file,

¢ Back I Mest » I Cancel

Figure 5-7: EDS Wizard Options Screen

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

6. Browse fo the appropriate location and select the file MT _IND-DNET.eds. (The EDS file is
located on the CD-ROM.) Click the Open button.

B Note that this file is shared with other METTLER TOLEDO terminals such as the IND560 and
IND780.
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= @ Wendor

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

Roclkwell Software’s EDS Wizard

4 Registration
|[i Dodge EZLINK Electronic D ata Sheet file(z) will be added to your spstem for use in Rockwel
I General Purpose Discrete L0 Software applications.

(* Register a single file

Lirnit Swaitch " Reaister a directory of EDS files r

M amed:

[ Photoelectric Sensor C:iMettlerdevicenstiMi_IND-DNET. eds Browse...

[ PointBus Mator Starter

[ Rockwel Automation miscellaneous
[ sCaMport Adapter

I'fi Safeky Discrete If0 Device

[ Smart MCC

I'fi Specialty 10 * | there iz an icon file [ ico) with the zame name as the file(s] you are registering
then thiz image will be associated with the device.

B

= @ Mettler-Toledo, Inc,
= @ Comrunication Adapter q
EB 17 IND-DHET

. T PT-DNET
< Back | Mext » | Cancel
Mettler Toledo DMNBOOOO1000

To perform an installation test on the file(s), click Next

+] @ Rockwell Automation - Allen-EBradliey

<l [

Figure 5-8: File Selected, Ready to Register

MT devices. The 10 sizes will be configured lafer in the process.

P I

1756-DNB/A

MRl alf_ M _ki_a

General] Module  Scanlist ] |nput ] Dutput] A0R ] Summar_l,l]

Available Devices: Scanlist:

| EB 02, MT IND-DNET

| ‘ [EEIEE  MT IND-DNET

[ Strobed: [ Change of State / Cyclic

Input Size: JZI Eytes 9 &

Scanner Configuration Applet

Watning: The connection sizes that yvou've entered differ Fram that expected by the device, IF you chaose Yes to continue, the
! connection to the device may Faill. To restore the sizes back the default expected by the device, click the Restore 1f0 sizes button,

Do you wank to continue using the values that yvou have manually enteredy

‘fes Mo

|
This window appears affer the OK _
button is clicked. Click the Yes button ?:lf; the click of the 'Ok

Poll R ate: |EveryScan ﬂ

0K | Cancel | Restore /0 Sizes O CONtinue
L ¥ 11 g b i 1
+ % Specialty IfO
= @ Wendaor

- @ Mettler-Toledo, Inc,
= I@ Communication Adapker
EB ™7 IND-DMNET
== T PT-DNET

Figure 5-9: File Validity Confirmed

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual
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9. Ensure that the MT IND-DNET.ico icon is selected.

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

Rockwell Software's EDS Wizard X

Change Graphic Image
‘You can change the graphic image that is associated with a device,

Product Types

Clherga (.. = @ Communication Adapter

< Back | Hext > | Cancel

Figure 5-10: EDS Wizard Graphic Image (Icon) Selection

10. The Final Task Summary screen (Figure 5-11) will appear. Click Next.

Rockwell Software's EDS Wizard

Final Tazsk Summary
Thiz iz a review of the task you want to complete.

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

< Back | Mext » | Cancel

Figure 5-11: Final Task Summary Screen
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57.1.1.2. 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.

To sef up the connection:

Note:  You must add the DeviceNet scanner card and choose the proper revision before going
online.

1. Select Network then Online to browse the DeviceNet network.

' DeviceMet - RSNetWorx for DeviceNet

File Edit VYiew | Metwork Device Diagnostics Tools Help

3l -

ali
e orline

Hardware

7] Dirreereewmee

I'fﬁ General Purpose Discrete IO
i1 Generic Device

Figure 5-12: RSNetWorx Online Browse

o [ O O O O s O B B
'
=2
o~ "
=
e
O
=
T
o
Ln
1
iy
T
T
=
L
[ml
o
=}
=]
i
=
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2. Select the appropriafe network path. In this case (Figure 5-13), 1756-DNB/A DeviceNet
Scanner is selected.

Browse for network ﬁl

Select a communications path to the dezsired network.

v Autobrowse I:I

== workstation, LAE
+ =g Linx Gateways, Ethernet
+ =5 AB_ETHIP-1, Ethernst
—|-=g TCP-1, Ethernet
=-f] 111.111.111.161, 1756-ENET/E, 1756-EMET/E
-3 Backplane, 1756-4714
+ 00, 1756-L61 LOGINESE], Panther _DNE_Test
01, 1756-ENET/E
+ 02, 1756-CHNERJD, 1756-CMNBR /D DOS_33_40
+ 03, 1756-DHRICJE, 1756-DHRIOJE
= |IZI4, 1756-DME/ A, 1756-DMNE]A DeviceNet Scanner
+ fa A, DeviceMet
05, 1756-1a16/4, 1756-TA16/4 ACIM
06, 1756-0A816, 1756-0A8/6  ACOUT

| Cancel Help |

Figure 5-13: Browse for network

3. Click OK to continue. A dialog box like the one shown in Figure 5-14 will appear. Nofe that
you may be asked to upload or download, depending on the version of software used.

RSNetWorx for DeviceNet

i Before the software allows vou to configure onling devices, vou must upload or download device information, When the upload or
\) download operation is completed, vour offline configuration will be synchronized with the online network,

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

o4 | Help |

Figure 5-14: Confirmation Dialog Box
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4. Click OK in the dialog box. A Browsing network... box will display with a progress meter
indicating that the process is underway.

LEERISE  MT IND-DMET

Browsing network. ..

Mot found: Device at address 05

Cancel

Figure 5-15: 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 5-16), and choosing Properties...

MT IND-DMET
& cut Chrl+3
! Copy Chrl+C
Delete Dl

Re-reqister Device. ..

Export IiC Details, ..

Pick the Scanner Module,

right click, and select )
Properties... fo get the :r Module, rig
scan list and I/0 size setup

Figure 5-16: Accessing Scanner Properties
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6. The scanner’s properties dialog box will appear, as in Figure 5-17.

£ 1756-DNB/A

General l Mndule] Su:anlist] Iriput ] Dutput] &DR ] Summary]

é 1756-DMB /A

M arme: 175E-DIME A

Dezcription:

Address: o =

Device ldentity [ Primary |
Wendar: |F|cu:kwell Aukarnation - Allen-Bradlen [1]
Type: |Enmmunicatinn adapter [12]

Device: |1?'5E§-DNB.:";’-‘-. [14]

Catalog:  |1756-DMB/A

Revizion: IAHJDE— J J

ok | Cancel ‘ |

Help

Figure 5-17: Scanner Properties Dialog: Initial View

7. Click the Scanlist tab in the properties dialog box. The view shown in Figure 5-18 will appear.

£ 1756-DNBL

General | Module Seanlist llnput | Output | ADR | Summary |

Available Devices: Scanlizt:

EB 02, MT IND-DNET-1
>

»
«

W Autornap on Add r

Electronic Fey:
Uplaad fram Scanner... | b

Download to Scanner. . |

1171717

-

Ok | Cancel | Apply |

Help

Figure 5-18: Scanner Properties Dialog: Scanlist Tab Showing

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual

64067815

10101/2016



64067815

10101/2016

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 5-19). Click OK.

5 1756-DNB/#

Awailable Devices:

P

General] Module  Scanlist Ilnput ] Dutput] ADR ] Summary]

Scanlist:

[ Automap on Add

Edit 1/0 Parameters. ..

02, MT IND-DMET

2

LN SRR RS

v Maode Active

Electranic Fey:
v Device Type
v “endor
[+ Product Code
™ Maior Revision
Click on Edit /O
Parameters. .. button

= |

Cancel ‘ Apply Help

— ||

Figure 5-19: IND Terminal Added to Scanlist

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Inferface Manual
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9. The next step is to edit the I/O parameters of the IND terminal. The 1/O size depends on the data
type. Integer or Divisions require 4 bytes in and 4 bytes out. Floating point requires 8 bytes in
and 8 bytes out.

Edit /0 Parameters : 02, MT IND-DHET

[ Strobed: [ Change of State / Cyclic

Input Size: _|:| Bytes - J
Select Palled

Iriput Size: _|:| Bytes
¥ Palled Output Size: _|:| Bytes
Imput Size: |8 _%I Bytes Heartbeat Fate: _|:| maec

Cutput Size:

of Integer
'nteger or

Foll Rate:  |Every Scan bt point data is 8 bytes, Infeger or

Divisiong ,i,sfl, bytgsi )

()4 Cancel | Restore |/0 Sizes |

*y
¥ STt ITILL\\__ E
+ % Specialty IJO |click 'Ok button to complete]

Figure 5-20: Editing I/0 Parameters

10. Download the configuration fo the scanner card, in order to commission the network. In the
prompt that appears (Figure 5-21), click Yes to continue. Notfe that some scanner cards may
require power down for changes to take effect.

File Edit Y“iew | petwork Device Diagnostics Tools Help

é = - Single Pass Browse
a o Continuous Browse
H 1
il Fi0 o
Hardware &5 Online
= @ Cateq Upload Fram Metwark:
s Download to Mebwark,
+ )
- o Safety Device Verfication Wizard
+ o Properties. ..,
+ Do oewicsre:
+ DeviceMet Safety Scanner

Figure 5-21: Network Download Confirmation Prompt
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11. Once the IND Terminal has been added to the scanlist, access the Properties dialog to verify its

I/0 mapping (Figure 5-22 and Figure 5-23) within the scanner card. Note that auto or manual
mapping can be used. Consult the master’'s documentation for advance I/O mapping options. If
manual mapping is used. Be sure to start with an unused section of memory for offset.

£5 1756-DNB/A

General] Mu:u:lule] Scanlizt  Input \Dutput] ADR ] Summar_l,l]

Mode | Type | Size | Map |
EB 02 MT .. Polled 8 1:1.Datal0].0

Unmap

Adwvanced...

Options. ..

Jias

< | >

Memony:  |Azsembly Data - Start Dyw'ord: |0 _%I
s 31 -0 [ LLLLOLLCL L EEEETET T

1:1.Datall 02, WMT IND-DHET
1:1.Datal1] 02 MT IMD-DM

1:1.Datal21
1:1.Dakal3]
1:1.Datal4]
1:1.Dakal5]
1:1.Dakal6]
1:1.Dakal 7]
1:1.0atal3l bo

Ok Cancel Apply Help

Figure 5-22: IND Terminal Mapping
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12. Verify that I/0 mapping is complete by choosing the summary tab. Note that the Mapped

columns show Yes for the IND Terminal.

s 1756-DNB/A

General] Ml:n:lule] Scanlist] Inpuit l Dutput] ADR

Summary ]

Mode

| Active | =

| l... | Mapped | Ou... | Mapped |

|o‘\

8 00 <51 No

1] [ [a] 1] Mo

TEE

TEes

|

B-DMBLA

MT IND-DRET

o]

Cancel Apply Help

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual
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5.7.2. PLC Programming

The IND Terminal is now ready to communicate fo the master or DeviceNet scanner. You must
configure the PLC or other master with DeviceNet scanner to send and receive datfa via polled
messaging. For this example the RSLogix5000 software is used in conjunction with the
Controllogix5000 processor with DeviceNet scanner card. Note that these examples may or may
not be applicable depending upon whether you have an existing program or different version of

software.
5.7.2.1. Create a new pl"OjECT.
MNew Controller x|

Wendor: Allen-Bradley

Type: | 1756055 ControlLogi<5555 Controller | oK |

Reviziar: Iﬁ Cancel |
™ Redundancy Enabled Help |

M armne:; ITermianI_DNet_FIDat

D ezcription: Pragramming For DeviceM et Format ;I
Communication-Floating Paoint Farmal

Chassis Type:  {1786:47  7-5lot ControlLogix Chassis |

Slat; n = 5 afety Partrern Slot

Create In: |I::"-.F'r|:ugram Filez R ockwel Saftware RS et ansiitM etwor Browse. . |

Figure 5-24: New Project Dialog
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1.

M Select Module

Add DeviceNet scanner card fo existing chassis.

3

M odule

1756-CMER/B
1756-CNER/D
1756-CMNERE
1756-DHRIO)E
1756-DHRIOIC
1756-DHRIOID

1756-DNE

Description

1756 ControlMet Bridge, Redundant Media

1756 Controliet Bridge, Redundant Media

1756 Controllet Bridge, Redundant Media

1756 DH+ Bridge/RIC Scanner

1756 DH+ Bridge/RIO Scanner

1756 DH+ Bridge/RIO Scanner

1756 i t Scanner

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

Yendor
Allen-Bradlew &
Allen-Bradlew
Allen-Bradley
Allen-Bradlew
Allen-Bradley
Allen-Bradlew
Allen-Bradley

1756-ENZT A Allen-Bradlew

1756-ENBFA 1756 10/100 Mbps Ethernet Bridge, Fiber Media Allen-Bradlew

1756-EMET/A 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley

1756-ENET]A 1756 Ethernet Communication Interface Allen-Bradlew

1756-ENET/E 1756 Ethernet Communication Interface Allen-Bradley
1756-EWEE]A 1756 10/100 Mbps Ethernet Bridge w/Enhanced 'Web Serv.. Allen-Eradley %

4 2
Find.. | AddFavoite |

By Categary By Wendor Favorites ]
oK | Cancel | Help |

Figure 5-25: Adding DeviceNet Scanner

2. Configure scanner card. Refer to Rockwell software documentation for more information.
X
Type: 1756-DME 1756 DeviceMet Scanner
Wendar: Allen-Bradley
M arme: IDNB_MDdUlE Input Size: 124 _:I [32-bit)
Dezcription: Scanned ;I Qutput Size: 123 _:I [32-kit)
;I Statuz Size: 32w | [32-bit]
Mode: IU 3: Slat: |2 3:
Revision: m - I‘l 3: Electronic Keving: | Compatible Keying j
¥ Open Module Properties oK I Cancel I Help
Figure 5-26: Scanner Setup
E Note that examples, and the EDS and IND Terminal icon files, are located on the

IND131/IND331 documentation CD that comes with every unit.
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iglx|
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Figure 5-27: DeviceNet Floating Point Input/Output Tags
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Figure 5-28: DeviceNet -Unconditional Rung
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Figure 5-29: DeviceNet — Floating Point Data From the Terminal
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Figure 5-30: DeviceNet —Floating Point Data to the Terminal

5-22 METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual 64067815110 101/2016



File Edi

al_Dnet_Integer

view  Search

Logic Communications  Toels

Window Help

iglx|

FEEIE R ] e - e TR

Offline. . FRUN — 9‘4;1 Path; |TEP1\192manaaxsackplane\n vlﬂ
K1 B = = e R E A R

No Forces =S
7'\1 Edit ™ Bar
Nods 2 p g
Redundarcy ]

t

0 f| 21> I\ Favorites CAdTOn A Alerms A BE_{ ThmerCounter A Inpuoutout Computenial Flerhin A 5

=]

El

51 Controller Terminal_Dnet_Integer

3 Cortraller Fault Handler
23 power-Up Handler

E Tasks

& MainTask
MainProgtam
(23 Unscheduled Programs f Phases

51 totion Groups

(33 Ungrouped Axes

[ Add-on Instructions
&3 Data Types

L3 user-Defined
Strings

L Add-On-Defined

Ly predefined

L3h module-Defined

1 Trends
51140 Configuration

3 1756 Backplane, 1756-47
0 [0] L7S6-L61 Terminal_Dnet_Integer
B8 [1] 1PS6-ENET/E EtherNet_Bridae
@ Ethernet
) [4] L756-DME DeviceRiet_Scanner

<

|

# Controller Tags - Ten

Scope: | g Teminal_Dnet_| ~ Show. Show All

Name & | value Sy |DataType Description
= Local! 4B:1755_DNB_128ytes1.0
osal 4| StatusReister 4B:1756_DNB_StausR sgist
[/ Locatd Data . [Decimal |DINT2]
-2147483648 Decimal | DINT
0 Decimal |DINT
= Local4.0 4B:1756_DNB_12Byte0:0
ocald: 0 CommandRegister B £4B:1756_DNB_CommandFie
=-Locat40 Data -3 (.. |Decimal |DINT[Z)
327680 Decimal |DINT
-2147483640 Decimal |DINT
[ £4B:1755_DNB_Status_B4By.

[<T5]y onttor Tags {EatTegs 7

Ready

) start

@y @s

| T Port Moniea... | B0) Ethermetip Tes... | £ Index - Micres... | | BACKUP-261G (

64067815_R01... | 1) agscreensetio... | W unttled - Paint

|/ 68 RsLogix 5000...

Figure 5-31: DeviceNet Integer/Division Input/Output Tags

File Edi;

View Search Legic Communications

Tadls

Window Help

—
e %l 205

ilx|

2|S8| S| %8| o [Tz <] o&lSel5| [ HE| @
Path: [TCP11152.168 0 33\Backplane\l vlﬂ
7}_ ok
R =a =l N A E A R R

No Forees =
BaT
No Edts oo
Redundancy g 0| ol
-5 Contraller Termiinal_Dnet_Intager

-6

&=
&a

&
a

Controller Tags
3 Cartraller Fault Handler
Power-Up Handle

Get_Data_From_Terminal
Send_Data_To_Termind

(23 Unscheduled Programs | Phases

Motion Groups

3 Ungrouped Axes

Add-On Instructions

Data Types

L3 User-Defined
Ly strings

L4 Add-On-Defined
Ly predefined

L3 module-Defined

Trends
140 Configuration

£ 9 1756 Backplane, 1756-A7

ff0 [0] L7S6-L61 Termiinal_Dnet_Integer
£ [1] 1756 ENET/s Etherniet_Bridge
@ Ethernet
) [4] L1756-DMB Devicehiet_Scamner

Favarites {_Add-on £ Alarms A_Bi_{_TmeriCounter A mpuoumut Compenieih_{_Wover oicl GEEW

Type

|Ladder Diagram (Main)

Description

i

Ready

Bsat| | & W & =

64067815110 101/2016

» | T Port Moniko... | B]Ethernetip Tes... | &7 Index - Microso.

ke the DeviceNet Scanner run.

Loesl4:0.CommancRegister Run

MainRo
s Procyam

|7 BACKUP-2GIG

64067815 01 .. |

Fung O of 14 PP e

Figure 5-32: DeviceNet Integer/Division Unconditional Rung

ABscreerisetia,, | ) untted-Paint |G RSLogix 5000.. |G %k 29apm

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual

5-23



5-24

i
File Ede View Search Logic Communications Tools ‘Window Help

iglx|

(| S| 5[50 o] [comme puo o s 7] ElSlB] [ BIE] AR

Offline 0. ’[EEN — Fath [TCP11152.168 0 33\Backplane\l vlﬂ
; t

No Forces I

Nerwme  al BAT

No Edts o A H et [ | e e e ﬂ
Redurdzancy. .4 i] < DI Favorites 4 Add-On A Alarms A Bt A Tmer/Gounter A Inputfoutput CompuleMiath A Wovelogical A FleMdisc. A FIeishit A 5

{51 Controller Terminal_Dret_Integer
Controller Tags
3 Cortraller Fault Handler

23 power-Up Handler
E Tasks
B8 MainTask

=L MainProgram

opy Data 1o terminal 1o & dats artay

Program Tags
B MairRautine
Get_Data_From_Terminl
Send_Data_To_Terminal
(23 Unscheduled Programs f Phases
51 Motion Groups
(33 Ungrouped Axes

Copy Fie
Source Local4:1 Datal0]
Dest Raw_nput_Data[0]
Lengih 2

3 Add-on Instructions
&3 Data Types
L3 user-Defined
Strings
L Add-On-Defined
Ly predefined
L3h module-Defined
1 Trends
51140 Configuration
) 9 1756 Backplane, 1756-A7
0 [0] L7S6-L61 Terminal_Dnet_Integer
B8 [1] 1PS6-ENET/E EtherNet_Bridae
@ Ethernet
) [4] L756-DME DeviceRiet_Scanner

MainRoutine | Get_Data_From
inProgram AhaiFrooram

Type |Ladder Disgram
Description |

J | i

Ready

Bstane| @ W @ 5 | Gvreovones.. |

Ethernetlp Tes... | &7 Index - Microsa...| | BACKUP-2GIG (.

Tmmr]|

aBscresnsetio... | Y untitied - Paint

Rungoofi  ep fER [
|68 Rstogi s000.. & A% 239

Figure 5-33: DeviceNet Integer/Division Data From Terminal

{2 RSLogis 5000 - Termiinal_Dnet_Inteqerin Terminal DNET_Integer.ACD [1756-161]

File Edt View Search Logic Communications Tools Window Help

ilx|

1 5 s R R v o5t e e
N e U — |

No Forces 7ok 1}

NoEdts oo R ke R e

- = 1o

Fednozey B 0| o[> |\ Fovores  Ammon £ Aerms A Bt R TrerCoumier & mWOdRT & Caroare A Compuienaih { WaeTagEs { FIenise K FEST A3

-5 Contraller Termiinal_Dnet_Intager
Controller Tags
3 Cartraller Fault Handler

Get_Data_From_Terminal

| Data_To_Terminal
(23 Unscheduled Programs | Phases
] Mation Groups

Pover-Up Handler nd Deta to Terminal
-3 Tasks
£ MainTask Copy File —
25§ MainProgram Source Raw_OutPut_Data[0]
Program Tags Dest Lacal4:0 Data[0]
[ MainRoutine Length z

3 Ungrouped Axes
[ Add-on Instructions
1 Data Types
L3 User-Defined
Ly strings
L4 Add-On-Defined
Ly predefined
L3 module-Defined
(3 Trends
1140 Configuration
£ €9 1755 Backplane, 1756-A7
ff0 [0] L7S6-L61 Termiinal_Dnet_Integer
£ 8 [1] 1756-ENET/S Ethertiet_ridge
@ Ethernet
) [4] L1756-DMB Devicehiet_Scamner

MainRoutine | Get_Data_From_Terminal) Send_Data_To,
fen1Proor A AMa TP oo/ ‘enPior A

Tywe[Lacder Diagrem
Description

< | i

Save projet fie

distart| | @ W @ 5 2| @ PortMonia |

EthernetlP Tes... | &7 Index - Microso.,. | |5 BACKUP-2G1G (. 067815 R0t |

RungQoft R [ER [

ABscreerisetia,, | ) untted-Paint |G RSLogix 5000.. |G 1%k 2:41pm

Figure 5-34: DeviceNet Integer/Division Data From Terminal

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual

64067815110 101/2016



6 EtherNet/IP Option

6.1. Overview

This chapler covers EtherNet/IP, short for "Ethernef Industrial Protocol," is an open industrial networking
o standard that fakes advantage of commercial, off-the-shelf Ethernet communication chips
B o Eormats and physical media. This networking standard supports implicit messaging (real-time 1/0

messaging) and explicit messaging (message exchange). The profocol is supported by
ControlNet Infernational (CI), the Industrial Ethernet Association (IEA) and the Open
DeviceNet Vendor Associafion (ODVA).

e Hardware Setup
o Software Sefup
o Troubleshooting
e Programming Examples  EtherNet / IP utilizes commercial, off-the-shelf EtherNet hardware (for example, switches
and routers) and is fully compatible with the Ethernet TCP/IP profocol suite. It uses the

proven Control and Information Protocol (CIP) to provide control, configuration, and dafa collection
capability.

The EtherNet/IP option enables the IND131/IND331 ferminal fo communicate to EtherNet/IP
Programmable Logic Controllers (PLCs) through direct connection to the EtherNet/IP network at
either 10 or 100 Mgps speed. The opfion consists of an internal module and internal software to
implement the data exchange.

The EtherNet/IP option has the following features:

o User-programmable IP addressing.

o  Capability for bi-directional discrefe mode communications (Class 1 Messaging) of weight or
display increments, status, and control dafa between the PLC and the IND131/IND331.

Figure 6-1 shows an EtherNet/IP module and its components.
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Figure 6-1: EtherNet / IP Module
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6.1.1.
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Definition of Terms

Some terms (such as Targef) used by the EtherNet / IP PLC application have a different sense from
their use by the IND131/IND331 terminal. Table 6-1 provides definitions specific fo EtherNet / IP.

Table 6-1: EtherNet / IP Definition of Terms

Term Definition
The INDT31/IND331 is an Adapter Class product that emulates functions provided
Adapfer Class | 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 ifs own.

Class 1 Messaging

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

Class 3 Messaging

In the EtherNet / IP. communication protocol, unscheduled message transfer between
a PLC and CIP Adapter Class device. This is used by the IND131/IND331 for explicit
messaging.

Connected
Messaging

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

Connection
Originator

Source for 1/0 connection or message requests. Initiafes an 1/0 connection or explicit
message connection.

Explicit Messaging

Explicit 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 protocol is contained in the message data. Explicit Messages is a one-
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.

Implicit Messaging

Implicit Messages are exchanged across I/0 Connections with an associated
Connection ID. The Connection ID defines the meaning of the dafa 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 fransmit application-specific 1/0
data. This ferm is used interchangeably with the term I/O Messaging.

I/0 Client

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

I/0 Messaging

Used inferchangeably with the ferm Implicit Messaging.

I/0 Server

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

Message Client

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

Message Server

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

640678151 10101/2016




Term Definition

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

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

Target cannot initiate an I/0 connection or message.

Provides a means for a node fo send message requests without establishing a
connection prior to datfa transfer. More overhead is contained within each message
and the message is nof guaranteed destination node resources. Unconnected
Messaging is used for non-periodic requests (e.g. network “Who” function). Explicit
messages only. See also Connected Messaging.

Unconnected
Messaging

6.1.2. Communications

The IND131/IND331 terminal utilizes component parts to ensure complete compatibility with the
Allen-Bradley EtherNet / IP network. An IND131/IND331 terminal is recognized as a generic
EtherNet / IP device by the PLC.

The IND131/IND331 uses Class 1 cyclic and Class 3 explicit dafa for discrefe data.
6.1.3. IP Address

Each EtherNet / IP opfion represents one physical IP Address. This address is chosen by the system
designer, and then programmed into the IND131/IND331 terminal and PLC. There is no feature for
EtherNet / IP to use a host server to assign addresses. The INDT31/IND331 terminal’s address is
programmed through Communication > PLC Interface > EtherNet / IP in the setup menu.
IND131/IND331 IP Address entry must be unique for each IND131/IND331.

6.2. Data Formats

The EtherNet / IP option provides discrefe data transfer, Class 1 and Class 3 messaging. Dafa
transfer is accomplished via the PLC’s cyclic and explicit messaging respectively. Discrefe dafa is
continuously available. The EtherNet / IP option has its own logical IP address to send and receive
information to and from the PLC. There are three data formats: Integer, Divisions, and Floating
Point. Refer to Appendix A, Data Definition, for details on these formats.

6.2.1. Assembly Instances of Class 1 Cyclic Communications

Class 1 cyclic communications is used for fransfer of Discrete Data between the PLC and the
INDT31/IND331.

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

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

The IND131/IND331 uses dafa only. Configuration datfa is not used or required. Within the PLC
EtherNet / IP Inferface setup set the Configuration Instance to 1 and the data size to zero.
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6.2.2.

6.3.

6.3.1.

6.4.

The EDS file provided on the Documentation CD has no Assembly Instance or data size limitations.
The IND131/IND331 programming controls the Assembly Instance and data size limitations.

Class 3 Discrete Message PLC Communications
Refer to Appendix B.

Hardware Setup

Figure 6-2 indicates the board’s port, DIP switches and status lights.

B Note that the module’s address is set in software, and all the DIP switches must be setf to OFF.

MAC ID DIP
switches
- (Must be OFF)

EtherNet
(RJ45) port
Status LEDs

Figure 6-2: EtherNet / IP Module Components

Wiring
Each EtherNet / IP optfion 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 6-2).

The wiring between the PLC and the IND131/IND331 EtherNet / IP connection uses EtherNet twisted
pair cable. The cable installation procedures and specification including disfance and fermination
requirements are the same as recommended by Allen-Bradley for the EtherNet / IP network.

Software Setup

When the IND131/IND331 ferminal detects the presence of a EtherNet / IP Kit option board, the
EtherNet / IP parameters are enabled in a Sefup program block at Communication > PLC Inferface
> EtherNet / IP. Figure 6-3 shows the EtherNet / IP setup block.

—— XN

[ EffIP — Modous TCP | [ 441

| - MaelD |
| DHOPClient |
{ IP Address | ~{4.4017]
{--[ SubnefMosk |

‘ i,,,‘ Gateway Address |

--{ DofaFormat | L[442
I —
i———\ Byfe Order |

Figure 6-3: EtherNet / IP Setup Block
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6.4.1.
6.4.1.1.

6.4.1.1.1.

6.4.1.1.2.

6.4.1.1.3.

6.4.1.1.4.

6.4.1.1.5.

6.4.1.2.
6.4.1.2.1.

6.4.1.2.2.

640678151 10101/2016

In this section, figures given in brackets (e.g. [0]) correspond fo the parameter options available
when F-codes are displayed by the terminal.

EtherNet / IP Setup Block
Ethernet / IP Setup — F4.4.1

Provides access fo the DHCP and network address menus used to set up the Ethernet/IP and
Modbus TCP option.

Mac ID-F4.4.1.14
The Mac ID of the interface PCB can be viewed.

DHCP Client —F4.4.1.10

This sefting determines if the address information for the ferminal will be automatically assigned by
the network when connected or if a stafic address will be used. The DHCP can either be Enabled
[1] or Disabled [0] (the defaulf) for the inferface.

IP Address — F4.4.1.11

The IP address for the terminal can be viewed (if DHCP is Enabled) or entered (if DHCP is
Disabled). The defaulf value is 192-168-000-001.

Subnet Mask — F4.4.1.12

The Subnet Mask address for the ferminal can be viewed (if DHCP is Enabled) or entered (if DHCP
is Disabled). The default value is 255-255-255-000.

Gateway Address — F4.4.1.13

The Gafeway address for the terminal can be viewed (if DHCP is Enabled) or enfered (if DHCP is
Disabled). The defaulf value is 000-000-000-000.

Data Format Setup — F 4.4.2

Format — F 4.4.2.1
Select the Format from Division [0], Floating Point [1] or Infeger [2] (the default).

Division 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 Displays weight in floating point data format

Point

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

Byte Order — F4.4.2.2

This parameter selects the order in which the dafa bytes and words will be presented in the PLC
data format. The choices are Byte Swap [0], Standard [1], Word Swap [2] (the default), and
Double Word Swap [3].

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

Byte Swap

Double Word
Swap

Standard

Makes the floating point format compatible with S7 PROFIBUS.

Makes the dafa format compatible with the Modicon Quantum PLC for Modbus
TCP networks.

Makes the data format compatible with PLC5.

Refer to Appendix A, Data Definition, for additional information on byte order and data format.

6.5.

Troubleshooting

The EtherNet/ IP interface card has four status LEDs indicators to indicate communication and fault
status of the card. Figure 6-2 indicates the location of these LEDs, and Figure 6-4 shows the array

of the LEDs on the card. Table 6-2 explains the meaning of the indicators.

Link Activity

Activity

Module Status

Network Status

Figure 6-4: Ethernet / IP Status Indicator LEDs

Table 6-2: EtherNet/ IP LEDs Status Indications

2 - Module Status

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

Green, flashing

Stand by, not initialized

Red Major fault
Red, flashing Minor fault
Alfernating Red/Green Self test

3 - Network
Status

Off

No IP address (or no power)

Green

EtherNet/ IP connection(s) established

Green, flashing

No EftherNet/ IP connections established

Red

Duplicate IP address defected

Red, flashing

One or several connections fimed out

Alternating Red/Green

Self fest

4 - Activity

Off

No Ethernet activity (or no power)

Green

Receiving or transmitting Ethernet packet

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual
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6.6.
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Procedure
If the IND131/IND331 does not communicate with PLC, do the following:

e Check wiring and network fermination.

e Confirm that the IND131/IND331 settings for data type, size and IP Address assignment match
those in the PLC and thaf each IND131/IND331 has a unique address.

e [f neither of the checks above resolves the issue, contact an authorized METTLER TOLEDO
service location.

Programming Examples

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

E Note: The Utilities folder of the documentation CD (part number 64067499) contains complete
versions of the examples. These screen images are provided for illustrative purposes only.
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Figure 6-5: EtherNet Bridge in PLC Setup — Integer/Division

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual 6-7



6-8

nteger [1756-L61]

File Edt View Search Logic Communicstions Tools Window Help

Il

il s 3l ool o il ] sl
Fatry [AB_ETHIP-11192168 0,308 ackplans'0 -] =
[, B i —

No Forces

No Edis apf/’g A it A ] e
Redundancy g 10| g

51 Controller Terminal_Eriet_Integer

2 Contraller Fault Handler
23 power-Up Handler
E Tasks
B8 MainTask
Mainprogram

Get_Data_From_Terminal
Send_Data_To_Terminal
{23 Unscheduled Programs | Phases
51 Motion Groups
(3 Ungreuped Axes
(7 add-On Instructions
-3 Data Types
L4 User-Defined

L4 Module-Defined
3 Trends
3140 Corfiguration
£-89 1756 Backplane, 175647
ffa [o] 1756-L61 Terminal_Enet_Integer
B 8 [1] 1756-ENET/E ENet_Interface
1 &5 Ethernet
w ] 1756-ENET/B ENet_Interface
) ETHERRET-MODLLE Terminal

odule Properts

Genersl | Connection | Mocuie Infa |

Type: ETHERNE T MODLILE Generic Ethen
Vendor  AllenBradey

Parent ENet_Interface

et Module

Mame: [Teminal

Descigtion

Connm Eormat 0212 - 11T -

Address ¢ Host Name:
P Addless: | 192 . 168 . D . 40

" Host Name:

Connection

Input
Oupt:
Configuratior:
Status Input

Status Output

(16:bi)
(16:bi)

i 0 = e

Status: Offine 3

Description

[
aus (ot

s
odueFaut |

4 |

Ready

Bstan| | @ VB 5 | B wTeort ok

Z o]

Figure 6-6: EtherNet Module, Integer or Division
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Figure 6-7: EtherNet Module, Integer/Divisions Input/Output Tags
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Figure 6-13: EtherNet Module, Floating Point Data Input
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7  Modbus® RTU Option

1.1. Overview

Modbus profocol is a messaging structure developed by Modicon and supported today by the
Modbus Organization. It is used to establish master-slave/client-server communication
between intelligent devices. If is an open standard network protocol, widely used in the
industrial manufacturing environment.

This chapter covers
o Qverview

e Datfa Definition
o Hardware Setup

e Software Setup The IND131/IND331 can be set up to communicate via Modbus RTU from COM port 2. The
e Troubleshooting COM2 serial port is part of the COM2/Discrete 1/0 option board. There are two versions of this
board, depending upon the version of discrete output devices. Both versions support the
same COM2 functions.

Only MODBUS-RTU commands O3H and O6H are supported by the IND131/IND331. The master
reads data from the IND131/IND331 registers 40001 through 40011 using the Read Holding
Register command O3H. The master writes data to the individual IND131/IND331 registers using
the Write Single Register command O6H.

The IND131/IND331 data contains numerical and sfatus information and commands. The type of
numerical data sent to and from the IND131/IND331 ferminal is available in either Integer or
Division format. Only one type of data format can be set up and used at one time by the
IND131/331; the format is selected in setup.

o Integer Mode — reports scale weight as a signed 16 bif integer (= 32767).

¢ Divisions Mode — reports scale weight in display divisions (+ 32767). The PLC must multiply
the reporfed number of divisions by the increment size to calculate the weight in display units.

Figure 7-1 shows the COM2/DIO (relay) version of the Modbus RTU inferface and Figure 7-2 shows
the COM2/DIO (solid state version). The COM2 serial connector is the one in the lower left corner in
the photos.

COM2 port

Figure 7-1: COM2/DIO (relay) Option Board
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COM2 port

RS232

Figure 7=2--€0M2/DIO (solid state) Option Board

1.2. Data Definition

7.2.1. Holding Registers 40001 thru 40011 Assignments

Table 7-1 shows the holding register assignment. Note that the register addresses are PLC-
dependent. Table 7-1 shows the register addresses as 5 digifs. If the register addressing is 4 digits,
the address range would be 4001 thru 4011, If the register addressing is 6 digits, the address
range is 400001 thru 400011. The addressing is based on the type of PLC used. In any case, the
INDT31/IND331 registers are mapped to the first eleven holding registers.

Table 7-1: Modbus RTU Holding Register Assignment (Integer and Division)

Register Address Read/Write Description
40001 R Displayed weight
40002 R Tare weight
40003 R Data available here is selected by seffing bits Select 1, Select 2 and
Select 3 af address 40006 (refer to Table 7-4)
40004 R Scale status bits
40005 RAW Write weight or value
40006 R/AW Write command
40007 RAW Write Variable Selection
40008 R/W Write Value(selected by 40007)
40009 R/AW Write Read Value Selection
40010 R Read Value(selected by 40009)
40011 R Read Value selection
7.2.1.1. Address 40001

Displayed Weight is read from address 40001.
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7.2.1.2. Address 40002

Tare Weight is read from address 40002.

7.2.1.3. Address 40003

Data read from address 40003 can represent gross weight, net weight, tare weight, target value,
fine feed value, spill value or tolerance value.

The type of data fo be read from register 40003 is selected by the Select 1, Select 2 and Select 3
bits in command register 40006. See Table 7-4 for the definition of these bifs. Use these bits to
verify that dafa (Target, Fine Feed, Spill and Tolerance) sent to the IND131 is correct.

7.2.1.4. Address 40004

Address 40004 contains bit encoded status information. Table 7-2 shows the function of each bit.

Table 7-2: Address 40004 Bit Functions

Bit number Function
0 Feed'
1 Fast Feed'
2 Tolerance OK'
3 Not Used
4 Not Used
5 Comparator 32
6 Comparator 22
7 Comparator 12
8 Not Used
9 Input 1°
10 Input 2°
11 Not Used
12 Motion*
13 Nef Mode®
14 Update in Process®
15 Data OK’

7.2.1.4.1. Notes for Table 7-2

64067815

1 Bits 0, 1 and 2 indicate the stafe of the target comparison logic. When in the material tfransfer mode;
bit 0 is Feed, bit 1 is Fast Feed and bit 2 is Tolerance Ok (within range).

2 Bits 5, 6, and 7 indicate the stafe of the associated comparator logic; when the bit is sef to '1” the
comparator state is ‘ON’; when the bit is setf fo ‘0" the comparator stafe is ‘OFF". The setup of each
comparator will determine when the state is ‘ON” or ‘OFF’.

3  Bits 9 and 10 indicate the state of the associated hardware discrete input in the terminal; these are
Input T and Input 2. When the input is ‘ON” the associated bit is set fo ‘1"
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4 Bit 12; The mofion bit is set fo “1° when the scale is in motfion (unstable).

5  Bit 13; The net mode bit is set fo “1” when scale is in the net mode (a tare has been taken). When the
scale is in the gross mode, the bit will be ‘0’

6  Bit 14 (update in process) is set to “1” when the terminal is in process of updating the dafa to the PLC
communications adapter. The PLC should ignore all data while this bit is sef to “1°.

7 Bit 15; The data ok bit is set to “1” when the terminal operating conditions are normal. The bit is sef fo
‘0" during power-up, during terminal setup, when the scale is over capacity or under zero, and when
in the x10 display mode; additionally, the first word integer value is set fo ‘0”. The PLC should
confinuously monitor the data ok bit fo determine the validity of the dafa in the PLC.

7.2.1.5. Address 40005

The master writes values to this address. The value (in integer or division format) represents dafa
that is to written fo the IND131/IND331 memory. The value can represent a farget value, folerance
value, fine feed value, spill value or a preset tare. Bits in address 40006 set the data type and
indicate fo the terminal which field is being sent.

It is important that the dafa is first written to address 40005 and then the respective bit is set in
address 40006.

As an example: To send a preset tare value of 123 to the IND131/IND331 the master would first
write 123 to address 40005 and then set the Preset Tare bit (Bit 3) in address 40006 to a “1”.
(Refer fo Table 7-3).

7.2.1.6. Address 40006

The master writes discrete commands fo the IND131/IND331 via address 40006. The commands
are shown in Table 7-3.

Table 7-3: Address 40006 Functions

Bit number | Function [Scale Command]
Select 1
Select 2"
Select 3'

Load Preset Tare’

Clear Tare®

Tare*
Print®

Zero®

Target Control’
Load Fine Feed Value®
Load Spill Value®
Load Tolerance Value'®
Output 1"
Output 2"

ololZ|lalelo|N|o|a|lslw v —=|0
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7.2.1.6.1.

64067815

10101/2016

Bit number | Function [Scale Command]
14 Output 3"
15 Load Target Value'?

Notes for Table 7-3

1

Bits 0, 1 and 2 change the data being sent from the terminal in Address 40003. Use a decimal value
in binary format within bits 0, 1, and 2 to change the data reported by the terminal. Use these bits to
verify that the values sent fo the IND131/IND331 (such as Fine Feed, Tolerance, etc.) are correct.
Refer fo Table 7-4 for details of the bits.

Table 7-4: Select 1, 2 and 3

Select 3 | Select 2 | Select 1
0 0 0 Gross weight
0 0 1 Net weight
0 1 0 Tare weight
0 1 1 Target value
1 0 0 Fine feed value
1 0 1 Spill value
1 1 0 Both Positive / Negative tolerance
1 1 1 Gross weight

Bit 3 - A transition from ‘0" to “1” will cause the value in address 40005 fo be loaded into the tare
register of the terminal and set the ferminal into the net mode. Sef this bit fo “1” only affer address
40005 has been loaded with the required value.

Bit 4 - A fransition from ‘0" to 1" will cause the terminal fare register fo be set fo ‘0" and the ferminal
will be set to the gross weight mode.

Bit 5 - A fransition from ‘0" to 1" will cause the weight on the scale fo be used as the fare value and
sef the terminal to the net mode (equivalent to a tare command). The scale will not tare while motion
is defected. If the scale does not fare within 3 seconds the command must be resent.

Bit 6 - A fransifion from ‘0" to “1” will issue a print command.

Bit 7 - A transition from ‘0" fo “1” will cause the scale to re-zero, but only within the ranges established
in scale setup.

Bit 8 - If target latching is enabled, a fransition from ‘0" fo “1” initiates a “Start Target” command and a
fransition from “1” to ‘0’ initiates an “Abort Target” command.

If target latching is disabled, a transition from “0” to “1” initiates a Enable Target command

The use of both the PLC and the terminal console keypad and/or a remote input is not advised, as
unexpected results may occur.

Bit 9 - A transition from ‘0" to “1” will cause the value in address 40005 fo be loaded into the fine feed
value register of the terminal and will be used the next time the target logic is starfed. Sef this bit fo "1’
only after address 40005 has been loaded with the required value.

Bit 10 - A transition from ‘0" to “1” will cause the value in address 40005 to be loaded info the spill
value register of the terminal and will be used the next fime the target logic is started. Sef this bit fo "1
only after address 40005 has been loaded with the required value.
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10 Bit 11 - A fransition from ‘0" to “1” will cause the value in address 40005 to be loaded info the
folerance value register of the terminal and will be used the next fime the target logic is starfed. Set this
bit fo “1” only after address 40005 has been loaded with the required value.

11 Bits 12, 13 and 14 will cause the associated hardware discrefe output fo be turned ‘ON” and ‘OFF'.
Setting a bif to “1” will cause the output fo turn ‘ON’; setting the bit to ‘0" will cause the output fo furn
‘OFF". The PLC control will not override the status of the outputs if they are being used by the terminal
logic as programmed in setup of the terminal. Leave the outputs assigned as None in setup fo allow
the PLC fo have control.

12 Bit 15 - A transition from ‘0" to "1” will cause the value address 40005 to be loaded info the target
register of the terminal and will be used the next time the target logic is started. Set this bit to ‘1" only
affer address 40005 has been loaded with the required value.

7.2.1.7. Address 40007

The master writes calibration commands to address 40007. The master must send a Clear
Command (“0”) before each Calibrate Command is sent. The IND131/IND331 is waiting for the
command to go to “0” before another command is acknowledged. The read values and write
values for address 40007 do nof coincide. The commands are listed in Table 7-5.

Table 7-5: Calibration Commands

Command Function
0 Clear Command Register
40 (dec) Calibrate Zero
41 (dec) Calibrate Span #1
42 (dec) Calibrate Span #2
602 (dec) Load Span #1 weight from address 40008
604 (dec) Load Span #2 weight from address 40008

7.2.1.8. Address 40008

The master writes values to address 40008. Commands in address 40007 load the value from
address 40008 to the appropriate IND131/IND331 calibration register.

7.2.1.9. Address 40009

The master writes command values o address 40009 to read various calibration parameters
including the status and test weight values. The requested data is reported in address 40010.

Table 7-6: Report Calibration Information Command

Command Function

26 (dec) Calibration Status Request
602 (dec) Report Test Weight #1
604 (dec) Report Test Weight #2

7-6 METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Interface Manual 640678151 10101/2016



7.2.1.10.

7.2.1.11.

7.2.1.11.1.

7.2.1.11.2.

1.2.2.

7.2.2.1.
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Address 40010

Address 40010 reports either the status of the calibration or the calibration test weight values
depending upon what command has been written fo address 40009 and address 40011, Defails
are given in Table 7-7.

Table 7-7: Calibration Information

Report Calibration Info Command Response in Address 40010
(Address 40009)
26 (dec) 0 — Adjustment OK

1 — Adjustment in progress
10 (dec) — Adjusting dynamically
255 (dec) — Adjustment failure

602 (dec) Test Weight #1 value (if the value in address 40011 is equal
to 602 (dec).
604 (dec) Test Weight #2 value (if the value in address 40011 is equal

to 604 (dec).

Address 40011
Address 40011 reports fest weight #1 and #2.

To read test weight #1 from the IND131/IND331:

e The master writes 602(dec) to 40009.

e Read 40011, if 40011 is equal to 602(dec), 40010 is reporting test weight #1.
To read fest weight #2 from the IND131/IND331:

e The master writes 604(dec) to 40009.

e Read 40011, if 40011 equals to 604, 40010 will report test weight #2.

Calibrating the Scale via Modbus RTU

The IND131/IND331 can be calibrated via the Modbus RTU interface. The terminal supports 2-point
(linearity disabled) and 3-point (linearity enabled) calibration.

Zero Adjustment

1. Clear 40007

2. Write 026 (dec) fo 40009 to read the calibration status, the calibration status will be reported
in 40010 as follows:

0 - adjustment OK

1—- adjustment in progress

10 (dec) — adjust in dynamic

255 (dec) — adjustment failure
3. Write 1 to 40008

4. Write 40 (dec) to 40007 fo trigger zero adjustment
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7.2.2.2. Span #1 Calibration

1. Clear 40007.
2. Write test weight #1 (Infeger or Division format) fo 40008.

3. Write 602(dec) to 40007. This is the frigger to write the value in 40008 to the
IND131/IND331 SPAN #1 test weight register.

4. Clear 40007.

5. Write 026 (dec) fo 40009 to read calibration status, the calibrafion status will be reported in
40010

6. Write T to 40008.

7. Write 41 (dec) to 40007. This writes the value in address 40008 to the INDT131/IND331 start
SPAN 1# adjustment frigger.

7.2.2.3. Span #2 Calibration

1. Clear 40007.
2. Write test weight #2 (Integer or Division format) to 40008.

Write 604 (dec) to 40007. This is the trigger to write the value in 40008 to SPAN #2 test
weight.

Clear 40007.
Write 026 to 40009 to read the calibration status.
Write 1 to 40008.

Write 42 fo 40007. This writes the value in address 40008 to the IND131/IND331 start SPAN
#2 adjustment trigger.

7.2.2.4. Read test weight #1

w

N o o &

1. Write 602 (dec) fo 40009.
2. Check 40011, if 40011 equals to 602 (dec), 40010 reports test weight #1.
7.2.2.5. Read test weight #2

1. Write 604 fo 40009.
2. Check 40011, if 40011 equals to 604 (dec), 40010 is reports fest weight #2
7.2.3. Controlling the Discrete 1/0

The IND131/331 terminal provides the ability fo directly control three of its discrete outputs and
read both of its discrefe inpufs via the (digital) PLC inferface options. System infegrators should be
aware that the ferminal’s discrefe I/O updates are synchronized with the terminal’s interface update
cycle rate and not with the PLC 1/0 scan rate. This may cause a noticeable delay in reading inpufs
or updating outputs as observed from the PLC fo real world signals. Consult the IND131/331
Terminal Technical Manual for discrete 1/0 wiring. Also note that the outpufs must be assigned as
‘None’ in the ferminal setup.
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71.2.4. Wiring

The Modbus RTU connection to the IND131 and IND331 terminals must use the COM2 port and
can be made with either RS-232 (single point-to-point connection) or RS-485 (multi-drop
connection). The COM2 port is identified in Figure 7-1 and Figure 7-2 on the COM2/DIO option
board. The wiring configurafion for a single point-to-point RS-232 connection is shown in Figure
7-3 and the mulfi-drop RS-485 connection is shown in Figure 7-4.

1 5

1. USE ONLY SHIELDED CABLE.
2. MAXIMUM CABLE LENGTH: 50 FEET (15 METERS)
3

WIRE SIZE:
18 AWG (0.8mm?) MAXIMUM
24 AWG (0.2mm?) MINIMUM

Q9 E
RS-232 - x O
MODBUS -
Master c]:
RxD
TxD
Gnd

Figure 7-3: RS-232 Wiring Example to COM2

NOTES:
] 5 1. USE ONLY SHIELDED CABLE.
2. MAXIMUM CABLE LENGTH: 1000 FEET (304
METERS).
3. WIRE SIZE: 18 AWG (0.8 mm>) MAXIMUM
24 AWG (0.2 mm?) MINIMUM.

Data A
Data B

=)
=
(L]
RS-485 MODBUS
Master or
MODBUS Network —~|—
~ -
o 77
Data A

Data B

Figure 7-4: RS-485 Wiring Example to COM2

E Note that both ends of an RS-485 network must have a 150Q termination resistor added. This
resistor is not supplied by METTLER TOLEDO.

Several documents are available from the Modbus organization to help with the planning and
implementation of a Modbus network. One such document is the Modbus Over Serial Line -
Specification and Implementation Guide available from the Modbus organization’s web site at
http.//www.modbus.org/. This document describes how fo connect the Modbus network, and
includes information about restrictions associated with the serial interface. METTLER TOLEDO

640678151 10101/2016 METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Inferface Manual 7-9


http://www.modbus.org/

recommends that this document be read and understood before aftempting fo create a Modbus
network.

1.3. Software Setup

In order to program the IND131 and IND331 terminals for a Modbus RTU connection, the setup
mode of the terminal must be accessed. The Modbus RTU programming steps are located at
Communication > Connections and Communication > Serial. Figure 7-5 graphs the associated
program blocks.

[
| Connecfions |
Lf{ COM2 Assignment | 422
S seia ]
L] COM2 \ 432
——————
*****
fffff
—————
fffff
fffff

Figure 7-5: Modbus RTU Program Blocks

In this section, figures given in brackets (e.g. [7]) correspond fo the parameter opfions available
when F-codes are displayed by the terminal.

7.3.1. Connections Sub-Block
This block is used to assign COM2 functionality as Modbus RTU.

1.4. Hardware Setup
7.4.1.1. Connections COM2 - F4.2.2

The COM2 connection assignment is selected from a list, which includes the following opfions:
None [0], Continuous Output [1], Continuous-Extended Output [2], Demand Output [3] (the
default), SIGS [4] and Modbus RTU [7] (COM2 only).

Select Modbus RTU [7] as the assignment for COM2.
7.4.2. Serial Sub-Block

This block is used to program the communication parameters for the COM2 port, assign a Modbus
RTU node address and select the dafa format.

E Note that there is no setup parameter for the number of stop bits. Only 1 stop bit is supported.
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7.4.2.2.

7.4.2.3.

7.4.2.4.

7.4.2.5.

7.4.2.6.

74.26.1.
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Baud Rate

Use the Baud Rate selection menu fo set the baud rate for the serial port. Options are:
300 [0] 1200 [2] 4800 [4] 19200 [6] 57600 [8]
600 [1] 2400 [3] 9600 [5] 38400 [7] 115200 [9]
The default is 9600 baud.

Data Bits

Use the Data Bits menu to select the number of data bifs to be used on the serial port — options are
7 [0] or 8 [1] (the default).

Parity

Use the Parity menu to set the parity for COM2. Choices are None [0] (the default), Odd [1], or
Even [2]. This implementation of Modbus RTU requires selection of either Even or Odd parity and
because of this, only 1 stop bit is supported.

Interface

The COM2 port must be set to RS-232 [0] (the default) when connecting to an RS-232 device or
set fo RS-485 [1] when connecting to an RS-485 network.

Modbus RTU Node

Each IND131/IND331 represents a physical RTU node. The node is chosen by the system designer,
and then programmed into the ferminal. The node address must be unique for each IND131/331
terminal.

Enter the desired node address in the range from 000 to 255. The default value is 000.
Data Format

The format of numerical dafa sent to and from the IND131/IND331 terminal can be selected as
either an Infeger value [0] (the defaulf) or as the number of display Divisions [1]. Selection of the
appropriafe format depends on issues such as the range or capacity of the scale used in the
application. The integer format represents a numerical value up fo + 32767. The division format
can represent a value up to + 32767 scale divisions or increments.

Integer and division formats ignore decimal points. Accommodation of decimal point location must
take place in the PLC logic, when it is needed with these formats.

Examples
250 x 0.02 scale
IND131/IND331 Displays: | 0 | 200 | 51.68 | 250.00
Data sent:
Infeger 0 200 5168 25000
Division 0 100 2584 12500

Any of the formats could be used in this case.
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7-12

50,000 x 10 scale

IND131/IND331 Displays: | O | 200 | 5160 | 50000
Data sent:

Integer 0 200 5160 |-(15536)

Division 0 20 516 5000

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

100 x 0.001 scale

IND131/IND331 Displays: | 0 | 2.100 | 51.607 | 90.000
Datfa sent:

Infeger 0 2100 |-(13929)| (24464)

Division 0 2100 |—(13929)| (24464)

Neither format could be used as they would send a negative value when

the weight exceeded 32.767.

1.5. Troubleshooting

If the IND131 or IND331 terminal does not communicate with the PLC, do the following:

e Check wiring and network termination. Refer to the Modbus Over Serial Line - Specification and
Implementation Guide available from the Modbus organization’s web site at

hitp://www.modbus.org/.

o Confirm that the ferminal setfings for COM2 Assignment and the serial port parameters match
those in the PLC and that each IND131 and IND331 ferminal has a unique address.

e [f neither of the checks above resolves the issue, contact a METTLER TOLEDO authorized

service location.
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8 Modbus TCP Option

8.1. Overview

This chapter covers
e Qverview
Modbus TCP Characteristics

For use with the Modbus TCP profocol, the Ethernet / IP board must be revision 1.32
or higher. To determine the revision level of the board, access Information Recall menu
[F6] and view the PLC section of the Hardware Information [F6.8].

* Hardware Sefup Modbus protocol is a messaging structure developed by Modicon in 1979. It is used
e Soffware Sefup to establish master-slave/client-server communication between intelligent devices. It is
e Troubleshooting an open standard network profocol, widely used in the industrial manufacturing

environment. Modbus can be used in multiple master-slave applications fo monitor
and program devices; to communicate between infelligent devices and sensors and instruments;

and to monitor field devices using PCs and HMIs. Modbus is also an ideal profocol for RTU

applications where wireless communication is required.

TCP/IP is an Internet transport protocol of that consists of a set of layered protocols, providing a

reliable data transport mechanism between machines.

The open Modbus TCP/IP specification was developed in 1999. The Modbus TCP protocol takes the
Modbus instruction set and wraps TCP/IP around it.

8.1.1. Specifications

Network Type

Topology

Installation

Speed
Max. stations

Network features

User Organization

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

Star, tree or line structures; all fopologies that can be implemented with
standard Ethernet fechnology, including switched networks, are
applicable.

Standard 10, 100 Mbit/s Ethernet technology based on copper cables,
fiber optic or wireless standards can be used. The IND131/IND331
Modbus TCP option provides an RJ-45 Ethernet port connection

10, 100 Mbit/s.
Nearly unlimited.

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

Modbus-IDA user Group.
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Figure 8-1 shows the Modbus TCP Board.

Figure 8-1: Modbus TCP Option Board

8.2. Modbus TCP Characteristics

e User-programmable IP addressing

o Capability for bi-directional discrete mode communications (Cyclic Messaging) of weight or
display increments, status, and control data between the PLC and the IND131/331.

8.2.1. Communications

The IND131/331 terminal utilizes component parts fo ensure complefe compatibility with the
Modbus TCP network. An IND131/331 ferminal is recognized as a generic Modbus TCP device by
the PLC.

8.2.2, IP Address

Each Modbus TCP inferface option represents one physical IP Address. This address is chosen by
the system designer, and then programmed into the IND131/331 terminal and PLC. The
IND131/331 terminal’s address is programmed through Communication > PLC Interface > Modbus
TCP in the setup menu. The IND131/331 IP Address entry must be unique for each IND131/331.

8.2.3. Data Formats

The Modbus TCP Kit option provides discrefe dafa transfer messaging. Discrete data is continuously
available. The option has its own logical IP address to send and receive information fo and from
the PLC. There are three data formats: Integer, Divisions, and Floafing Point. Refer fo Appendix A,
Data Definition, for details on these formats.
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8.3.

8.3.1.

8.4.
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Hardware Setup

Figure 8-2 indicates the board’s port, DIP switches and status lights.

E Nofe that the module’s address is set in software, and all the DIP switches must be set o OFF.

MAC ID DIP
A\~ switches
4 (Must be OFF)

EtherNet
(RJ45) port
Status LEDs

Figure 8-2: Modbus TCP Option Board Components

Wiring
Each Modbus TCP option connected to the network represents a physical IP Address. The
connection is made via a RJ-45 connector on the option card (see Figure 8-2).

The wiring between the PLC and the IND131/IND331 Modbus TCP connection uses Ethernet twisted
pair cable. The cable installation procedures and specification including distance and termination
requirements are the same as recommended by Schneider Electric (Modicon) for the Modbus TCP
network.

Software Setup

The IND131/331 terminal automatically detects the presence of a Modbus TCP option board if one
is installed. When the option is detected, the IND131/331 terminal enables the Modbus TCP
parameters in a program block under Communications > PLC Interface > Ethernet / IP — Modbus
TCP. Figure 8-3 shows the Modbus TCP setup block.

—— 44 ]

- {_Eff/IP — Modbus TCP | [ 441

| I |
- DHCPClent |
{ IP Address |
{--[_ SubnefMosk |

3 i—-—\ Gateway Address | m

L] Data Format | | 442
Lo Format ]
i-——\ Byte Order |

Figure 8-3: The Modbus TCP Setup Block

In this section, figures given in brackets (e.g. [0]) correspond fo the parameter options available
when F-codes are displayed by the terminal.
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8.4.1.
8.4.1.1.

8.4.1.1.1.

8.4.1.1.2.

8.4.1.1.3.

8.4.1.1.4.

8.4.1.1.5.

8.4.1.2,
8.4.1.2.1.

8.4.1.22.

Modbus TCP Setup Block
Modbus TCP setup — F4.4.1

The Modbus TCP Setup block allows the interface’s IP address, subnet mask and gateway address
to be specified and provides access to the DHCP and nefwork address menus used to sef up the
Ethernet/IP and Modbus TCP opfion.

Mac ID-F4.4.1.14
The Mac ID of the interface PCB can be viewed.

DHCP Client — F4.4.1.10

This setfing defermines if the address information for the terminal will be automatically assigned by
the network when connected or if a stafic address will be used. The DHCP can either be Enabled
[1] or Disabled [0] (the defaulf) for the inferface.

[P Address — F4.4.1.11

The IP address for the ferminal can be viewed (if DHCP is Enabled) or entered (if DHCP is
Disabled). The defaulf value is 192-168-000-001.

Subnet Mask — F4.4.1.12

The Subnet Mask address for the ferminal can be viewed (if DHCP is Enabled) or entered (if DHCP
is Disabled). The default value is 255-255-255-000.

Gateway Address — F4.4.1.13

The Gateway address for the tferminal can be viewed (if DHCP is Enabled) or entered (if DHCP is
Disabled). The default value is 000-000-000-000.

Data Format Setup — F 4.4.2

Format — F 4.4.2.1
Select the Format from Division [0], Floating Point [1] or Integer [2] (the default).
Division Reports scale weight in display divisions (+ 32767). The PLC multiplies the
reported divisions by the increment size to calculate the weight in display units.
Floating Point  Displays weight in floating point data format

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

Byte Order — F4.4.2.2

This parameter selects the order in which the dafa bytes and words will be presented in the PLC
data format. The choices are Byte Swap [0], Standard [1], Word Swap [2] (the default), and
Double Word Swap [3].

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

Byte Swap Makes the floating poinf format compatible with S7 PROFIBUS.
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Double Word  Makes the data format compatible with the Modicon Quantum PLC for Modbus
Swap TCP networks.

Standard Makes the data format compatible with PLC5.

Refer to Appendix A, Data Definition, for additional information on byte order and data format.

8.5. Troubleshooting

8.5.1. Status LEDS

The Modbus TCP inferface card has four status LEDs indicafors to indicate communication and faulf
status of the card. Figure 8-2 indicates the location of these LEDs, and Figure 8-4 shows the array
of the LEDs on the card. Table 8-1 explains the meaning.

Link Activity Module Status

Activity Network Status

Figure 8-4:— Modbus TCP Board Status LED Array

Table 8-1: Modbus TCP LED Status Indications

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

Green (1 Hz flash) IP address not set via switch

Red (1 Hz flash) Invalid MAC address (internal error)

2 - Module Stafus
Red (2 Hz flash) Failed to load Ethernet configuration

Red (4 Hz flash) Fatal internal error

Red Duplicate IP address defected

This LED indicates the number of established Modbus/TCP connections to the
3 - Network Stafus | ferminal. The number of established connections is equal to the number of “blinks” or
“flashes” on this LED.

off No Ethernet activity (or no power)

4 - Activity
Green, flashing Flashes green each fime a packet is received or fransmitfed
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8.5.2. Troubleshooting Procedure
If the INDT31/IND331 does not communicate with PLC, do the following:

e Check wiring and network fermination.

o Confirm that the IND131/IND331 settings for data type and IP Address assignment match those
in the PLC and that each IND131/IND331 has a unique address.

e [f neither of the checks above resolves the issue, contact an authorized METTLER TOLEDO
service location.
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9 PROFIBUS Option

0.1. Overview

This chapfer covers The PROFIBUS option card enables the IND131/331 terminal fo communicate to a
PROFIBUS DP master according fo DIN 19245. It consists of an IND131/331 terminal

e module and software that resides in the terminal, which implements the data exchange.

e Dafa Formats

e Hardware Sefup The PROFIBUS option card inferfaces to programmable logic controllers (PLCs) such as

e Software Sefup Texas Instruments 505 series, Siemens S5 series, and Siemens S7 series PLCs. The

o Troubleshooting PROFIBUS appears as a block of I/0 on the PROFIBUS network. The size and mapping of the

o Interfacing Examples  1/O depends on the setup of the PROFIBUS card at the IND131/331.

The data mapped within the 1/0 block is defined as discrete. Based upon the IND131/331
setup, discrete data is selected as Integer, Division, or Floating Point.

Discrete data is sent in groups defined as a message block. While the format of each message
block is the same, the data received and displayed within a message block is dependant on the
commands within the block.

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

The Siemens Sb-115 series PLC also interfaces fo the PROFIBUS using an 1/0 processor, an IM-
308. This device must be locally programmed with the ferminal inferface type files. Newer Siemens
S7 PLCs have the PROFIBUS option on their main controller card.
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Figure 9-1 shows the PROFIBUS interface board.

Figure 9-1: PROFIBUS Kit Option Board

9.1.1. Communications

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

The IND131/331 terminal supports the PROFIBUS-DP which is designed for high-speed data
transfer at the sensor actuator level. (DP means Distributed Peripherals.) At this level, controllers
such as PLCs exchange datfa via a fast serial link with their distributed peripherals. The data
exchange with these distributed devices is mainly cyclic. The central controller (master) reads the
input information from the slaves and sends the output information back to the slaves. If is
important that the bus cycle time is shorter than the program cycle fime of the controller, which is
approximately 10 ms in most applications. The following is a summary of the technical features of
the PROFIBUS-DP communications protocol:

9.1.1.1.1. Transmission Technique
e PROFIBUS DIN 19245 Part 1
e EIA RS 485 twisted pair cable or fiber opfic
e 9.6 kbit/s up fo 12 Mbit/s, max distance 200 m at 1.5 Mbit/s extendible with repeaters
e 12 megabaud maximum rate
9.1.1.1.2. Medium Access
e Hybrid medium-access protocol according to DIN 19245 Part 1
e Mono-Master or Multi-Master systems supported
e Master and Slave Devices, max 126 stafions possible
9.1.1.1.8. Communications

e Peer-to-Peer (user dafa transfer) or Multicast (synchronization)
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9.1.1.1.4.

9.1.1.1.5.

9.1.1.1.6.

9.1.1.1.7.

9.1.1.1.8.

9.1.1.1.9.

9.1.2.
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e Cyclic Master-Slave user data fransfer and acyclic Master-Master data fransfer
Operation Modes

e Operate: Cyclic transfer of input and output data

e (Clear: Inputs are read and outfpufs are cleared

e Stop: Only master-master functions are possible

Synchronization

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

e Sync-Mode: Outputs are synchronized

o Freeze-Mode: Inputs are synchronized

Functionality

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

o Activation or deactivation of individual DP-Slaves

e Checking of the configuration of the DP-Slaves

o Powerful diagnosis mechanisms, three hierarchical levels of the diagnosis

e Synchronization of inputs and/or outpufs

e Address assignment for the DP-Slaves over the bus

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

e Maximum 246 byte input and output data per DP-Slave, typical 32 byte
Security and Profection Mechanisms

¢ All messages are transmitted with Hamming Distance HD=4

e Wafch-Dog Timer atf the DP-Slaves

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

o Data fransfer monitoring with configurable timer interval at the DP-Master (DPMT1)
Device-Types

e DP-Master Class 2 (DPM2) for example, programming/configuration device
o DP-Master Class 1 (DPM1) for example, central controller like PLC, CNC, or RC

o DP-Slave for example, Input/Output device with binary or analog inputs/oufputs, drives

Cabling and Installation

e Coupling or uncoupling of stations without affecting other stations
¢ Proven and easy to handle two conductor transmission fechnique
Node Address

Each IND131/331 PROFIBUS option card represents one physical node. The node address is
chosen by the system designer and then programmed into the IND131/331 and PLC. The
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9.2

9.2.1.

9.3.

9.3.1.

IND131/331’s node address is programmed in Setup at Communication > PLG/Profibus/Node
Address.

Data Formats

The ferminal’s PROFIBUS option card has three data format selection: Infeger, Division and Floating
Point. Refer to Appendix A, Data Definition, for detfails on these formats.

PROFIBUS GSD or Type Files

There are two configurations within the PROFIBUS GSD or type file for the two different
configurations of dafa format selectable in the IND131/331 terminal. The length of the messages is
different for the data formats, buf the length of the input and output messages are the same within
each format.

E The PROFIBUS GSD files for the IND131/331 are available free of charge. They are included on
the documentation CD part number 64067499.

Hardware Setup

Wiring

The IND131/331 terminal’s PROFIBUS option card has a DB-9 connector to connect fo the
PROFIBUS network inferface. The wiring termination is listed in Table 9-1. Cable distance, cable

type, and termination are specified by PROFIBUS. (Refer to the PLC documentation for cable design
guidelines for the various PLCs.)

Figure 9-2: PROFIBUS Option Card DB-9 Connector

Table 9-1: PROFIBUS Wiring Termination

Pin Signal
1 Not used

Not used

TxD + and RxD +
RTS

Bus Ground

Bus +5V

Not used
TxD — and RxD —

O | ||| BN
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9.4.

9.4.1.

9.4.1.1.

94.1.1.1.

9.4.1.2.

94.1.2.1.
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Pin Signal
9 Not used

E The IND131/331 harsh and J-box enclosures require a right angle connector Siemens part
number 6ES7 972-0BA41-0XA0. The DIN and panel-mount enclosures can use the right angle
connector or a straight connector METTLER TOLEDO part number 64054361.

Software Setup

The IND131/331 terminal automatically defects the presence of a PROFIBUS option card if one is
installed, and adds the PROFIBUS setup parameters to the PLC options block. To configure the
terminal for PROFIBUS, enfer Setup and advance to the Communications > PLC > PROFIBUS sub-
block (Figure 9-3).

E To communicate on the PROFIBUS network, it is necessary to access setup and configure the
terminal.

PLC \ 447
: [ PROFBUS | L 4415
Dofa Format | -
- Format \ L [442.0
e Byfe Order \ - 4422

Figure 9-3: PROFIBUS Setup Block

In this section, figures given in brackets (e.g. [0]) correspond fo the parameter options available
when F-codes are displayed by the terminal.

PROFIBUS Setup Sub-Block

The PLC Setup block lets you specify how the PROFIBUS interface is used. Several options are
available to correspond with your system setup.

PROFIBUS Setup — F4.4.1

Provides access to the node address for the ferminal. Note that the network baud rate is
automatically defermined by the ferminal.

Node Address — F4.4.1.5

Each IND131 or IND331 Terminal connected to the network represents one physical node. This
address is determined by the system designer, then configured in the ferminal by entering the
appropriate number (1 to 125) in the Node Address menu.

Data Format Setup — F4.4.2
Provides access fo the Format and Byte Order parameters.

Format — F4.4.2.1

The Format menu allows a data format fo be selected from a list. Options are Division [0], Floating
Point [1] and Integer [2] (the default).
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Division Displays scale weight in display divisions. The PLC multiplies the display
divisions by the increment size to calculate the weight in display units.

Floating Point  Displays weight in floating point data format
Integer Displays scale weight as a signed 16 bit infeger (+ 32767)

9.4.1.22. Byfe Order — F4.4.2.2

This parameter selects the order in which the data bytes and words will be presented in the PLC
data format. The choices are Byte Swap [0] (the defaulf), Standard [1], Word Swap [2], and
Double Word Swap [3].

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

Byte Swap Makes the floating poinf format compatible with S7 PROFIBUS.

Double Word Makes the data format compatible with the Modicon Quantum PLC for Modbus

Swap TCP networks.

Standard Makes the data format compatible with PLC5.

Refer to Appendix A, Data Definition, for additional information on byte order and dafa format.

9.5. Troubleshooting

9.5.1.1. Procedure
If the IND131/331 does not communicate with PLC, do the following:

e Check wiring and network termination.

o Confirm that the IND131/331 settings for address, format and byte order match those in the
PLC and that each IND131/331 has a unigue address.

e [f neither of the checks above resolves the issue, contact an authorized METTLER TOLEDO
service location.

9.6. Integer/Division Interfacing Examples

Figure 9-4 and Figure 9-5 show sample screens of hardware setup and 1/0 moniforing of the
IND131/331 in the Siemens Step 7 software. The documentation CD, part number 64067499,
confains complete versions of these examples.

e The IND131/331 PLC Format is set to Integer or Division
e The IND131/331 PLC Byte Order is setf fo Byte Swap
e 1/0 2 Word is selected

e Inpuf word PIW256 is assigned fo Infeger/Division Response Word O, PIW258 is assigned to
Response Word1
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e QOutput Word PQW256 is assigned fo Integer/Division Request Word 1, PQW258 is assigned fo

Request W
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| Brofie [Standard &
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Figure 9-4: Integer/Division Hardware Setup
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Figure 9-5: Integer/Division 1/0 Monitoring
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9.7. Floating Point Interfacing Examples

Figure 9-6 and Figure 9-7 show sample screens of hardware setup and 1/0 monitoring of the
IND131/331 in the Siemens Step 7 software. The documentation CD, part number 64067499,
confains complete versions of these examples.

o TheIND131/331 PLC Format is set to Floating Point
e The IND131/331 PLC Byte Order is setf fo Byte Swap
e 1/0 4 Word is selected

- [SIMATIC 300(1) (Configuration) — 131Int] TS|
Bl Station Edit Insert PLC Yiew Options Window Help -18] x|

Olele-= %l &) =le| il ] s el

4‘ Profile [Standaid 2
=% PROFIBLS DP

{2 Addtional Field Devices
=13 G

1 P5 307 54 = PROFBUSIDP madtesylemtt) || T et i
ZE'U 315-2DP J T & nom
+[§ Uriversal modul
[§ vo2wd
: {1 voawnd
= & o560
= | B3 IND5EIR
&8 IND780 Industial Term
Qo
a

4 | of]

| (3 w33t -
{20 Network Components

siot| [§ o order Number / Designation s ess | 3 SIMADYN

0|

0 AT
{3 $MODRNE

{1 sMORER

{0 sMOVERT

-3 SIPOS

(3 Swicking Deviess
8 PROFIBUS PA
SIMATIC 300
SIMATIC 400
SIMATI P Based Cortol 3007400
B SIMATICPC Station

I
&

«hg

Press 1 to get Help,

Figure 9-6: Floating Point Hardware Setup
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=15 x|
Teble Edt Jnsert PLC Vgriable View Options Window Help

2| DIS|E| S| blEl@| x| X| s8] k| Sfor =] @14 sl
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BN EEE] FLOATING_PONT 9675
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6| Fop 260 FLOATING_POINT 24
7| v 2;0 g00L ek
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Figure 9-7: Floating Point I/O Monitoring

Input word PIW256 is assigned to Response Word O, PID258 is assigned fo Response
Words1 and 2, PIW 262 is assigned to Response Word 3.

Output Word PQW?256 is assigned to Request Word O, PQW258 is assigned to Request
Word1, PQD260 is assigned to Request Words 2 and 3.
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A

Data Definition

This appendix covers This appendix describes the details of the data sfructure used in the A-B RIO,

e Data Formats
e Message Size
Byfe Order
Data Infegrity
Format Details

Examples

A.1l.

AT1.1.1.1.

640678151 10101/2016

ControINet, DeviceNet, Ethernet/IP, Modbus TCP and PROFIBUS PLC inferfaces. The
same data exchange is provided regardless of the type of PLC interface selected.

Some interfaces have special details regarding their operation also included in this
Appendix.

Floating Point Command

Controlling the Discrete 10

Data Formats

Each PLC interface supports three types of data formats: Integer, 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 multiplies the
reporfed divisions by the increment size to calculafe the weight in display units.

Floating Point  Displays weight in floating point data format

Only one type of dafa format may be selected and used at one time by the IND131/IND331
terminal. The format is selected in setup.

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

Example 1:
250 x 0.02 scale
IND131/IND331 Displays: | 0 | 2.00 51.68 | 250.00
Format sent:
Integer 0 200 5168 25000
Division 0 100 2584 12500
Floating Point 0 2.00 51.68 250.00

Any of the formats could be used in this case.
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A-2

AT.1.1.2.

AT1.1.1.3.

A.2.

Example 2:

50,000 x 10 scale
IND131/ND331 Displays: | 0 | 200 5160 | 50000
Format sent:
Infeger 0 200 5160 -(15536)
Division 0 20 516 5000
Floating Point 0 200 5160 50000

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

Example 3:
100 x 0.001 scale
INDI31/IND331 Displays: | O | 2100 | 51.607 | 90.000
Format sent:
Infeger 0 2100 | —(13929) | (24464)
Division 0 2100 | -(13929) | (24464)
Floating Point 0 2.100 51.607 90.000

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

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

Another issue is the type of information communicafed between the IND131/IND331 and PLC for
the application. Because the floafing point format has more space for ifs dafa, it has additional
information that can be sent or received. Refer to the detailed description of each format and the
dafa available to determine which is most suitable for the specific application.

The selected data format will affect the amount of logical PLC space required. Integer and division
formats require two 16-bit words of input and two 16-bit words of oufput data. The floating-point
format requires more space per IND131/IND331 because floating point data uses two 16-bit words
of data to represent just the numeric data alone. The floating point format uses four 16-bit words of
input and four 16-bit words of output data.

Data format is configured in setup at Communication > PLC > Data Format.

Message Size

The infeger and division formafs allow bi-directional communication of discrefe bit encoded
information or 16 bit binary word numerical values. The IND131/IND331 typically provides four bytes
(2 words) of data in the Integer or Divisions format except the ControlNet interface provides eight
bytes (4 words) of input data to the PLC.
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The floating-point format allows bi-directional communication of discrete bit encoded information or
numeric dafa encoded in IEEE 754, single precision floating point format. The IND131/IND331
provides eight bytes (4 words) of data in the Floating Point format.

A.2.1. Integer and Division

The first input word (Word O) provides scale weight or rate dafa to the PLC. The second input word
(word 1) provides scale status information. Table A-1 shows the inpuf usage information for the
Integer and Divisions modes. The Modbus TCP interfaces register addresses are listed as a reference
for that inferface.

Table A-1: PLC Input Data and Data Usage (Integer and Division)

PLC Input PLC Input Modbus Usage
Bytes Words Register g

0 Weight Data
0 400001 -

1 \Weight Data

2 Scale Status
1 400002

3 Scale Status

Unlike the other PLC inferfaces that provide 2 words (4 bytes) of integer and division input data fo
the PLC, the ConfrolNet inferface provides 4 words (8 byfes) of infeger and division input datfa to
the PLC. The first two words are reserved and the remaining two words match the format of the
other interfaces as shown in Table A-2.

Table A-2: ControlNet PLC Input Data and Data Usage (Integer and Division)

PLC Input Bytes | PLC Input Words Usage

0 0 Reserved
Reserved

1 Reserved

Reserved
\Weight Data
Weight Data
3 Scale Status
Scale Status

Nojo|lb|lw|N|—
N

The first output word (Word 0) is used to send certain data to the ferminal. The second output word
(word 1) is used to send certain commands to the terminal. Table A-3 shows the oufpuf usage
information for the Integer and Divisions modes. The Modbus TCP inferfaces register addresses are
listed as a reference for that inferface.

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

PLC Output Bytes PLC Output Words Modbus Address Usage
0 Weight Data
0 401025 -
1 I Weight Data
2 Scale Commands
1 401026
3 — Scale Commands
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A.2.2. Floating Point

For the PLC input, the first word (Word O) of the floating point format is used for the command
response. Words 1 and 2 provide 32-bits of input dafa and Word 3 includes the scale status bits.
Table A-4 lists input usage information for the Floating Point mode. The Modbus TCP inferfaces
register addresses are listed as a reference for that interface.

Table A-4: PLC Floating Point Input Words

PLC Input Bytes | PLC Input Words | Modbus Register Usage
0 Reserved
0 400001
1 _ Command Response
2 Floating Point dafa
1 400002
3 Floating Point dafa
4 Floating Point dafa
2 400003 - -
5 Floating Point dafa
6 Scale Status, Refer fo Message
Block Table
3 400004
v Scale Status, Refer fo Message
Block Table

Unlike the other PLC inferfaces that provide 4 words (8 byfes) of floating point input data to the
PLC, the ControlNet inferface provides 6 words (12 bytes) of floating point input data to the PLC.
The first two words are reserved and the remaining four words match the format of the other
interfaces as shown in Table A-b.

Table A-5: ControlNet PLC Floating Point Input Words

PLC Input Bytes PLC Input Words Usage
0 0 Reserved
1 Reserved
2 1 Reserved
3 Reserved
4 2 Reserved
5 Command Response, refer fo Message
Block Table
6 3 Floating Point data
7 Floating Point data
8 4 Floating Point data
9 Floating Point data
10 5 Scale Status, See Message Block Table
11 Scale Status, See Message Block Table

For the PLC floating point oufput, the first word (Word O) is reserved and notf used. Word 1 is used
for the command back to the ferminal and Words 2 and 3 provide 32-bits of data. Table A-6 lists
output usage information for the Floating Point mode. The Modbus TCP interfaces register
addresses are listed as a reference for that interface.
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Table A-6: PLC Floating Point Output Words

PLC Output Bytes | PLC Output Words | Modbus Register Usage

0 Reserved
0 401025

1 Reserved

2 Command
1 401026

3 Command

4 Floating Point data
2 401027

5 Floating Point dafa

6 Floating Point dafa
3 401028 - -

7 Floating Point data

A.2.3. Register Mapping — Modbus TCP Only

The memory of the Modbus TCP option board is mapped as shown previously in Table A-1, Table
A-3, Table A-4 and Table A-6. The read and write areas of memory are offset by 1024. In a Quanfum
PLC, the PLC would read data from the IND131-331 starting at 400001 and would write data fo the
IND131-331 starting at register 401025. The reference is PLC processor memory-dependent. Other
types of PLCs may use 4, 5 or 6 digits for register addresses. Refer to PLC documentation for /0
mapping information.

A.2.4. Assembly Instances of Class 1 Cyclic Communications — EtherNet / IP Only

Class 1 cyclic communications is used for transfer of Discrete Dafa between the PLC and the
INDT31/IND331.

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

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

The IND131/IND331 uses data only. Configuration data is not used or required. Within the PLC
EtherNet / IP Interface setup set the Configuration Instance fo 1 and the data size to zero.

The EDS file provided on the Documentation CD has no Assembly Instance or data size limitations.
The IND131/IND331 programming controls the Assembly Instance and data size limitations.
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A.3. Byte Order

The order of the bytes in the data can be arranged differently by selections in setup. Depending
upon the inferface, the order can be selected as Historic, Byte Swap, Word Swap or Double Word
Swap. Selecting the format that matches the format of the data that the PLC is expecting saves fime
in manipulating the dafa after is it received in the PLC. Refer to Table A-7 and Table A-8 for defails
of how the byte order selection affects where the data appears in the input communication.

Table A-7: Integer and Division Byte Order - Output

A.4.

A.S.

A.5.1.

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Inferface Manual

Historic Byte Swap | Word Swap |Double Word Swap
Word 0 0x0baa 0xaa05 0x0baa 0xaa05
Word 1 0x8110 0x1081 0x8110 0x1081

Table A-8: Floating Point Byte Order - Output

Historic Byte Swap | Word Swap Double Word Swap
Word 0 0x2000 0x2000 0x2000 0x2000
Word 1 0x44b5 Oxb544 0x4000 0x0040
Word 2 0x4000 0x0040 0x44b5 0xb544
Word 3 Oxc130 0x30c1 Oxc130 0x30c1

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

Data Integrity

The IND131/IND331 has specific bits fo allow the PLC to confirm that dafa was received without
interrupt and the IND131/IND331 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 for the IND131/IND331. Refer
to the data charts for specific information regarding the Dafa OK, Update in Progress, Data Integrity
bits and their usage.

Format Details

Integer and Division

\When either of these formats is selected, the IND131/IND331 will provide two 16-bit words for
inpuf dafa and two 16-bit words for output data. The PLC’s input dafa will confain one 16-bit word
for the scale’s weight or rate information and one 16-bit word for bit encoded status information.
The IND131/IND331 will send specific dafa to the PLC input data based on the request 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.

Table A-9 and Table A-10 provide detailed information on the integer and division data formats.
Read data refers fo the PLC’s input dafa and write data refers fo the PLC’s output data.
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Nofe that the x10 feature will not work in integer or division mode. The weight will go o zero and
the data ok bit will go to zero. If this feature is required, floating poinf format must be used.

Table A-9: Discrete Read Integer or Division — IND131/IND331 >> PLC

Word 0 Word 1

Bit number
Refer to ControlNet note, below, regarding Word structure

Feed
Fast Feed
Tolerance OK
Not Used
Not Used
Comparator 3

Comparator 2°

Comparator 1°
Not Used
Input 1*

See Note 1

clo|®w|N|lo|a|a|w|Md|=|0

Input 2*
Not Used
Motion®
Net Mode®
Update in Process’
15 Data OK®

—r | | | —
W -

E The input data for ControlNet is offset by two reserved words af the beginning as shown in
Table A-2. This changes the words described above to Word 2 and Word 3. This also changes
the Word references in the notfes below.

Notes for Table A-9
1 Word O is a 16 bit, signed integer that may represent the terminal’s gross weight, net weight, displayed weight,
tare weight, or rate. The bits 0 fo 2 in the PLC 2" output word designate what data is being sent by the ferminal.
2 Word 1 bit 15; The data ok bit is set to “1” when the terminal operafing conditions are normal. The bit is sef fo

‘0" during power-up, during ferminal setup, when the scale is over capacity or under zero, and when in the x10
display mode; additionally, the Word O infeger value is set to ‘0". The PLC should contfinuously monitor the data
ok bit and the PLC data connection fault bit (refer to the PLC documentation) to determine the validity of the data
in the PLC.

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

4. Word 1 bits 9 and 10, indicate the stafe of the associated hardware input internal to the terminal; these are
0.1.7 and 0.1.2. When the input is ‘ON” the associated bit is sef to 1°.
5 Word 1 bit 12; The motion bit is sef fo "1 when the scale is in motion (unstable).

Word 1 bit 13; The net mode bit is set to "1 when scale is in the net mode (a tare has been taken).

7 Word 1 bit 14 (update in process) is set fo "1 when the ferminal is in process of updating the data to the PLC
communications adapter. The PLC should ignore all data while this bit is sef fo “1°.
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Table A-10: Discrete Write Integer or Division -PLC >> IND131/IND331

Word 1
[Scale Command]

Select 12
Select 22
Select 32
Load Tare®

Bit number Word 0

Clear Tare*

Tare®
Print®
Zero’
Start/Abort Target®
Load Fine Feed Value
Load Spill Value'®
Not Used
Output 1"
Output 2"
Output 3"
Load Target Value'

See Nofe 1

9

cloe|le|N|lo|a|ar|e|Nd|=|0

—r | | | —
W IN| -

—
(2]

Notes for Table A-10

1 Word O is a 16 bit, signed infeger that represents a value fo be downloaded fo the ferminal as the tare or target
value to be used. When using the divisions format, the data set must be in the number of divisions, not an integer
weight value. A value must be loaded in this word before sefting the bits 3 or 15 in Word 1.

2 The select bits change the data being sent from the terminal in Word 0. Use a decimal value in binary format
within bits 0, 1, and 2 fo change the data reported by the terminal. ‘0" = gross weight, ‘1" = net weight, 2" =
displayed weight, ‘3" = fare weight, ‘4" = target, ‘6" = rate, ‘6" or "7’ = equals gross weight.

3 Atransition from ‘0’ fo “1” will cause the value in Word O fo be loaded info the tare register of the terminal and set
the terminal info the net mode. Sef this bit to “1” only after Word O has been loaded with the required value.

4 Atransition from ‘0’ fo “1” will cause the terminal tare register fo be set fo ‘0" and the ferminal will be set to the
gross weight mode.

5 Afransition from ‘0" fo “1” will cause the weight on the scale to be used as the tare value and set the terminal fo
the net mode (equivalent fo a tare command). The scale will not tare while motion is defected. If the scale has not
tared within 3 seconds the command must be resent.

6  Atransition from ‘0’ to “1” will issue a print command.
7  Atransition from ‘0" fo “1” will cause the scale fo re-zero, but only within the ranges established in scale setup.

8  Atransition from ‘0’ to “1” will cause the target logic to start. A transition from ‘1 to ‘0" will cause the target logic
to abort. The use of the PLC and the ferminal console keypad and/or a remote input is not advised, as unexpected
results may occur.

9  Atransition from ‘0’ fo “1” will cause the value in Word O fo be loaded info the fine feed value register of the
terminal and will be used the next time the farget logic is started. Sef this bit to “1” only after Word O has been
loaded with the required value.

10  Afransition from ‘0" fo “1” will cause the value in word O fo be loaded info the spill value register of the terminal
and will be used the next time the target logic is started. Sef this bif fo “1” only after Word O has been loaded with
the required value.
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11 The output bits will cause the associated hardware output fo be turned ‘ON’ and ‘OFF’. This is the terminal 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
terminal logic as setup within the terminal. Sefting a bit to “1” will cause the output to furn ‘ON’; sefting the bit fo
‘0" will cause the output to furn ‘OFF’.

12 Aftransition from ‘0" to “1” will cause the value in Word O to be loaded into the target register of the terminal and
will be used the next time the target logic is starfed. Set this bit fo “1” only after Word O has been loaded with the
required value.

A.5.2, Floating Point

A5.2.1. Operational Overview

The IND131/IND331 accepts commands from the PLC to select the floating point output dafa. The
IND131/IND331 recognizes a command when it sees a new value in the 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 IND131/IND331
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 IND131/IND331 also fells the PLC
what floating point value is being sent (via the floating point input indicafor bits of the command
response word). After sending a command, the PLC should wait unfil it receives the command
acknowledgment from the IND131/IND331 before sending another command.

The IND131/IND331 has two types of values that it can report to the PLC: real-time and static.
When the PLC requests a real-time value, the IND131/IND331 acknowledges the command from
the PLC once butf sends and updates the value repeatedly. If the PLC requests a stfatic value, the
IND131/IND331 acknowledges the command from the PLC once and updates the value once. The
INDT31/IND331 will confinue fo send this value unfil it receives a new command from the PLC.
Gross weight and net weight are examples of real-time data. Tare weight, target value, fine feed
value, and tolerance values are examples of static dafa.

The IND131/IND331 can send a rotation of up to seven different real-time values. The PLC sends
commands fo the IND131/IND331 to add a value to the rotation. Once the rofation is established,
the PLC must instruct the IND131/IND331 to begin its rotation aufomatically, or the PLC may
control the pace of rotation by instructing the IND131/IND331 fo advance fo the next value. If the
INDT31/IND331 is asked to automatically alternate its output data, it will switch fo the next value in
its rotation at approximately 25 Hz or 40 milliseconds.

The PLC may control the rotafion by sending alternate report next field commands (commands 1
and 2). When the PLC changes to the next command, the IND131/IND331 switches fo the next
value in the rotafion. The INDT131/IND331 stores the rotafion so the rotation does not have to be re-
initialized after each power cycle. When the PLC does nof set up an input rotation, the default input
rofation consists of gross weight only. Refer to the floating-point command rotafion examples
(Table A-18 and Table A-19) for additional information. The method of handling floating point data
varies between PLC generations. The IND131/IND331 provides floating point data in selectable
formats to match the order used by most PLCs.

Table A-11 through Table A-14 provide detailed information on the floating-point data format. Read
data refers to the PLC’s input data and write data refers to the PLC’s output data.
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Table A-11: Discrete Read Floating Point — IND131/IND331 >> PLC Input

. Word 0 Word 1 Word 2 Word 3
Bit Command Response FP value FP value Scale Status
number See ControlNet note below regarding Word structure.

0 Feed

1 Comparator 1°
2 Fast Feed

3 Comparator 2°
4 RESERVED Tolerance OK
5 Comparator 3°
6 Not Used

7 See Note | See Note Not Used

8 FP Input Indicator 1' 4 4 Not Used

9 FP Input Indicator 2' Input 17
10 FP Input Indicator 3" Input 2’
11 FP Input Indicator 4 Not Used
12 FP Input Indicator 5' Motion®
13 Data integrity12 Net Mode®
14 Cmnd Ack 1° Data Infegrity 22
15 Cmnd Ack 2° Data OK®

E The floating point input data for ControlNet is offset by two reserved words af the beginning as
shown in Table A-5. This changes the words described above to Word 2, Word 3, Word 4 and
Word b. This also changes the Word references in the notes below.

Notes for Table A-11

1

A-10

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Inferface Manual

The Floating Point Indicatfor bits (Word O bits 8-12) are used fo defermine what type of floating or other dafa is
being sent in Words 1 and 2. See the Floating Point Indicator Table A-12 for the information from these bits in
decimal format.

The Data Integrity bits (Word O bit 13 and Word 3 bit 14) should be used fo assure that communication is sfill
valid and that data are valid. Both of these bifs are set to “1” for one update from the terminal, then are sef to ‘0’
for the next update from the terminal and this change of state is on every update and is constant as long as the
communications link is not disrupted.

Word 0 Command Response bits (bits 14 and 15) are used by the ferminal to inform the PLC that a new
command was received. The decimal values of these bifs will rotate sequentially from 1 to 3 as long as a
command ofher than ‘0" is being sent (output Word 2). The decimal value of these bits will be ‘0" when output
Word 2 (PLC output command word) is decimal ‘0"

Words 1 and 2 are 32 bit, single precision floating point data. The dafa may represent the various scale weight
data or setup configuration data. The PLC output command word defermines what data will be sent.

Word 3 bit 15; The data ok bit is set to “1” when the terminal operating conditions are normal. The bit is sef fo ‘0’
during power-up, during ferminal setup, when the scale is over capacity or under zero, and when in the x10
display mode. The PLC should continuously monitor the data ok bit and the PLC data connection fault bit (see
PLC documentation) fo determine the validity of the data in the PLC.

Word 3 Comparator bits indicate the state of the associated comparator logic; when the bit is set to “1” the
comparator state is ‘ON’; when it is set to ‘0" the comparator state is ‘OFF’. The setup on each comparator will
defermine when the state is “ON’ or ‘OFF’.

Word 3 bits 9 and 10, indicate the stafe of the associated hardware input internal fo the terminal; these are Input
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1 and Input 2. When the input is ‘ON’ the associated bit is set fo 1"

Word 3 bit 12; The motion bit is set to "1 when the scale is in motion (unstable).

Word 3 bit 13; The net mode bit is set to “1” when scale is in the net mode (a tare has been taken). If no tare has
been taken (gross mode), the bit it sef fo ‘0.

Table A-12: Floating Point Input Indication

Dec | Hex Data Dec | Hex Data
0 0 | Gross Weight * 16 | 10 | - Tolerance value **
1 1 Net Weight * 17 | 11 | Reserved
2 2 | Tare Weight * 18 | 12 | Primary units
3 3 | Fine Gross Weight * 19 | 13 | Spill Value**

4 4 | Fine Net Weight * 20 | 14 | Calibration Status
5 5 | Fine Tare Weight * 21 15 | Reserved
6 6 | Rate* 22 | 16 | Reserved
7 7 | Reserved 23 | 17 | Reserved
8 8 | Reserved 24 | 18 | Reserved
9 9 | Reserved 25 | 19 | Reserved

10 A | Reserved 26 | 1A | Reserved
11 B | Low-pass filter frequency | 27 | 1B | Reserved
12 C | Nofch filter frequency 28 | 1C | Reserved
13 D | Target value** 29 | 1D | Last ferminal error code
14 E | + Tolerance value ** 30 | 1E | Valid command
15 F | Fine feed value** 31 1F | Invalid command

Notes for Table A-12

*  Data is refreshed on every terminal update

**  Value that is in the Target registers, may not be the active Targef value
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Table A-13: Discrete Write Floating Point — PLC >> IND131/IND331

Word 1
Bit Number Word 0 [PLC Output Scale Word 2 Word 3

Command]

0

1

2

3

4

5

6

7

3 Dr;e;irTVSZe Er?;e;;%gf?]ll Refer fo Note 2

9

10

11

12

13

14

15

Notes for Table A-13

1 Word 1 is a 16 bit integer and is used fo send commands fo the terminal. The commands are used in
conjunction with the floating point words but not all commands will require a value in the floating point load
value words. Refer to Table A-14 for a list of the possible commands and their respective decimal and hex

values.

2 Words 2 and 3 are to be a 32 bit single precision floating point value that will be used for downloading a tare,
target or other value to the terminal as indicated in the Word 1 command.

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Inferface Manual 64067815
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Table A-14: PLC Output Command Table (Floating Point Only)

o o o

o Command o Command ] Command

0 5:3811 next rotation field @ next 45 |Add fine tare weight fo rofation /| 136 [Set Comparator 3 limit value® "’

1 |Report next rotation field ** 46 [Add rate fo rotation ’ 137 sgru%gmporotor 3 high fimift

2 |Report next rofation field %3 60 |Load programmable tare value © | 160 [Apply scale setup (reinitialize) ”°

3 |Reset (cancel) rotfation 61 |Pushbutton tare command ’ 164 |Disable Pushbutton Tare’

10 [Report gross weight ? 62 |Clear command ’ 165 |Enable Pushbutton Tare’

11 |Report net weight ? 63 |Print command ’ 200 |Calibrate Zero Reference Trigger’
Calibrate Span # 1 Trigger -Use

12 |Report tare weight 64 |Zero command ’ 201 [floating point value as test weight
#1
Calibrate Span # 2 Trigger-Use

13 |Report fine gross weight 73 [Set low-pass filter frequency ®2 202 |floating point value as test weight
#2

14 |Report fine net weight 2 74 (Set stability filter frequency ®° 203 |Calibration Status™®

15 [Report fine tare weight2 90 |Sef discrete output T “ON” ’ 204 [Set Calibration Test #1°

16 |Report Rate? 91 |Set discrefe output 2 “ON” ’ 205 |Set Calibration Test #2°

19 |Report low-pass filter frequency >® | 92 |Set discrete output 3 “ON” ’ 206 |Report Calibration Test #1*°

20 |Report stability filter frequency >° | 93 [Set discrete output 4 “ON” 207 |Report Calibration Test #2*°

21 |Report farget value ° 100 |Set discrete output 1 “OFF* ’ 210 |Set Comparator 1 limit value®'2

22 |Report (+) tolerance value ° 101 |Set discrete output 2 “OFF” 211 sgiu%g%porotor 1" high fimif

23 |Report fine feed value”® 102 [Set discrete output 3 “OFF” ’ 212 |Set Comparator 2 limit value®'?

24 |Report (-) folerance value ® 103 |Set discrefe output 4 “OFF” 213 sgru%‘e’,'?lpo“”orz high limit

26 |Report Spill Value® 110 |Set target value ° 214 |Set Comparator 3 limit value® 2

27 |Report comparator 1 limit value® 117 [Set target fine feed value 6 215 Sgru%g%porotor 3 high limit

28 \'fgﬁ;g comparator 1 high limit1149 lset () tolerance value © 220 |Disable Keypad

29 [Report comparator 2 limit value® 114 |Start target logic 221 |Enable Keypad

30 m‘g@ comparator 2 high limit 115 |Abort target logic 7 2221 Limif® 13

31 |Report units >'° 121 |Enable target latching ’ 223 [1 High Limit> '

32 |Report comparator 3 limit value® | 122 |Disable target latching ’ 224 |2 Limit>

33 | vepoff comparcior 3 NG Mt 154 et Targe Spill Volue © 225 |2 High Limit®> 1®

40 [Add gross weight fo rofation ’ 131 |Set (+) folerance value 226 |3 Limit> '

41 |Add net weight fo rotation ’ 132 |Set Comparator 1 limit value®'" | 227 |3 High Limit> '

42 |Add tare weight fo rofation ’ 133 iﬁiu(;glrﬂparafor 1 high limit 232 |Apply new limits'®

43 |Add fine gross weight to rotation | 134 [Set Comparator 2 limit value® "’

10101/2016
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20Q

Command Command Command

20Q
20Q

44

Set Comparator 2 high limit
valug®'!

Add fine net weight to rotation ! 135

B W N

10
11

12

13

A.5.3.

Notes for Table A-14

Rofation is setup by commands 40 to 48. On each terminal updafe the next field of the rotation setup is
reporfed in Words 1 and 2 of the floating point output from the terminal. The floating point indication date
reports what the field data represents. To keep up with the rotafion changes, the PLC program scan fime
should be 30 milliseconds or less. A command of ‘0" without rotation setup will report the scale gross
weight. The commands acknowledge bits are set to the value of ‘0"

A command that requests data that is refreshed on every terminal update.
Toggling between commands 1 and 2 will allow the PLC to control the rotation field change.
Calibration Status: 0 = OK, 1 = adjustment in progress, 10 — adjust in dynamic, 255 = adjusiment failure

A command that request a specific value; as long as the request is in the command word to the terminal
no other dafa will be reporfed by the terminal.

A command that requires a floating poinf value be in Words 1 and 2 when the command is sent to the
terminal. If the command is successful the returned floating point value will equal the value sent to the
terminal.

A command that will not report back a value; the floating point data from the terminal will be zero.

0 = Light, 1 = Medium, 2 = Heavy

0 = Disable, 1 = Enabled

O=None, 1=9,2=kg, 3=1Ib,4 =1 5=ton

Floating point commands 132 — 137 for loading comparator limits were used in Version 1.xx firmware.
They are not used in Version 2.xx firmware.

Floating point commands 210 — 215 for loading comparator limits are used in Version 2.xx firmware.
They were not used in Version 1.xx firmware.

Floating pointf commands 222-232 for reporting and applying new comparator limits are used in Version
2.05 firmware or lafer. They are not used in earlier firmware versions.

Floating Point Data Integrity and Compatibility

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

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

There are two data infegrity bits that the terminal uses to maintain datfa integrity when
communicating with the PLC. One bit is in the beginning byfe of the data; the second is in the
ending byte of the dafa. The PLC program must verify that both data infegrity bits have the same
polarity for the data to be valid. There is a possibility that the PLC program will see several
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A.5.3.1.

A.5.3.2,
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consecutive invalid reads when the terminal is freely sending weigh updates to the PLC. If the PLC
detects this condition, it should send a new command to the terminal.

Allen-Bradley PLC Floating Point Notes

The method of handling string and floating point data varies between Allen-Bradley PLC
generations. The IND131/IND331 provides floating point data in selectable dafa formats fo match
the order used by the PLC.

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

PROFIBUS PLC Floating Point Notes

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

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

The Siemens S7 PLCs support the IEEE Standard floating point numbers.
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Floating Point Command Examples

Table A-15 through Table A-19 provide floating point command examples.

Table A-15: Data Requirement: Only Net Weight Sent (continuously)

Step # Scale Command Scale Floating Point Command Response Floating Point
P (From PLC) Value From Terminal Value
1
(PLC sends command fo ]i;Tc(Jd(?gr)nlrﬁgcrj]Zd none required
IND131/IND331 terminal to g
. word
report net weight)
2 .
(IND131/IND331 ferminal sees Command ack. =1 | Nef weight in
F.P.ind. = 1 (neb) floating point
new command)

As long as the PLC leaves the 11 (dec) in the command word, the IND131/IND331 terminal will update the net value
every interface update cycle. The Command Acknowledge bits are used by the terminal to 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. The decimal value of these bits will be ‘0" when the command word is decimal ‘0". The
example assumes that the Command acknowledge value has starfed af three.

Table A-16: Data Requirement: Load Target Value = 21.75

Step # Scale command Scale Floating Point Command response Floating Point
P (from PLC) Value from terminal Value
] floating point value
(PLC loads floating point value gp
! =21.75
first)
2 D (L) oty floating point value
(PLC sends command to sef into command gp
=21.75
target 1 cutoff value) word
3
(IND131/IND331 terminal sees Flodtin
new command , loads the value Command ack. = 1 oint valuge _
into the target and sends a return F.P.ind =30 P B
I 21.75
message fo indicate the new
target value)
4 114 (dec) loaded
(PLC instructs IND131/IND331 .
) o, into command
terminal to start “using” new
word
target value)
5 Command ack. = 2
(IND131/IND331 terminal sees . . 0.0
F.P.ind =30
new command)

The PLC should always wait fo receive a command acknowledgment before sending the next command to the
IND131/IND331 terminal. After the PLC finishes loading its target value, it can resume monitoring the weight information
required by sending a command fo report some type of weight or set up a rotation of reported data. The Command
Acknowledge bits are used by the ferminal o inform the PLC that a new command was received. The decimal values of
these bits will rofate sequentially from 1 fo 3 as long as a command other than ‘0" is being sent. The decimal value of
these bits will be ‘0" when the command word is decimal ‘0". The example assumes that the Command acknowledge

value has starfed at three.
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Table A-17: Data Requirement: Load Comparator Limit Value = 15.75

Step #

Scale command
(from PLC)

Scale Floating Point
Value

Command response
from terminal

Floating Point
Value

1
(PLC loads floating point value
first)

floating point value
=156.75

2
(PLC sends command to set
Comparator 1 Limit value)

210 (dec) loaded
info command
word

floating point value
=15.75

3
(IND131/IND331 terminal sees
new command , loads the value
into the Comparator 1 and sends
a return message tfo indicate the
new Limit 1 value)

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

Floating
point value =
15.75

4
(PLC instfructs IND131/IND331
terminal fo start “using” new
Comparator value)

232 (dec) loaded
info command
word

5
(IND131/IND331 terminal sees
new command)

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

0.0

The PLC should always wait fo receive a command acknowledgment before sending the next command to the
IND131/IND331 terminal. After the PLC finishes loading its Comparator value, it can resume monitoring the weight
information required by sending a command to report some type of weight or sef up a rotfation of reported data. The
Command Acknowledge bits are used by the terminal 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. The
decimal value of these bits will be ‘0" when the command word is decimal ‘0’. The example assumes that the

Command acknowledge value has started at three.

Table A-18: Data Requirement: Rotation of Gross Weight and Rate Updated on Interface Update Cycle

Step #

Scale Command (from

Scale Floating Point

Command Response

Floating Point

PLC) Value from Terminal Value
1 :
. 3 loaded into
(PLC cleo_rs out_ any previous ST
rotation with reset)
2 Command ack.= 1
(IND131/IND331 ferminal sees FP ind = 3'0_ 0.0
new command) T
3 ,
(PLC adds gross weight fo 4°ngnffn)a'ggdv‘jgrém° (null value)
rotation)
4 Command ack. = 2
(IND131/IND331 terminal sees FP ind = 3'0_ 0.0
new command) ST
5 46 (dec) loaded into
(PLC adds rate fo the rofation) command word
6
) Command ack. = 3
(IND131/IND331 terminal sees 0.0

new command)

F.P.ind =30
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A-18

Step #

Scale Command (from
PLC)

Scale Floating Point
Value

Command Response
from Terminal

Floating Point
Value

At this point, the rofation has been s
rotation.

ef up. Now the PLC needs to command the IND131/IND331 ferminal fo

begin the

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

0 loaded into
command word

8
(IND131/IND331 terminal sends
gross weight at interface update

cycle ~ 60 msec)

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

Floating point
value =
gross wi.

9
(PLC leaves 0 in its command

terminal sends the rate value at o - -
the next inferface update cycle)
10
(PLC leaves O in its command . _ | Floating point
word and IND131/IND331 cgr:]?;]gﬁg :/CL? g ComFmP(’ri‘g dofk'o‘ O value =
terminal sends the gross value af ST gross wr.
next interface update cycle)
11
(PLC leaves O in commond‘word 0 loaded into RESERVED for Future | Command ack. = O | Floating point
and IND131/IND331 ferminal .
command word Use F.P.ind=6 value = rate

sends the rate value at the next
interface update cycle)

This rotfation confinues untfil the PLC sends a different command. Af approximately every 50 msec the IND131/IND331
terminal updates its data with the next field in its rotation. The PLC must check the floating point indication bits o
determine which data is in the floating point value. The Command Acknowledge bits are used by the terminal fo inform
the PLC that a new command was received. The decimal values of these bifs will rotate sequentially from 1 to 3 as long
as a command other than ‘0" is being sent. The decimal value of these bits will be ‘0" when the command word is
decimal ‘0’. The example assumes that the Command acknowledge value has started at three.

Table A-19: Data Requirement: Rotation of Net Weight and Rate Updated on PLC Command

Step # Scale command (from Scale Floating Point | Command response Floating
P PLC) Value from terminal Point Value
1 .
(PLC clears out any previous Cg’ﬁ'}?ﬁgﬁg \';L? q
rotation with reset)
2 Command ack.= 1
(IND131/IND331 terminal sees . " 0.0
F.P.ind = 30
new command) ST
3 41 (dec) loaded info (null value)
(PLC adds net weight to rotation) command word
4 Command ack. = 2
(IND131/IND331 terminal sees FP ind = 3'0_ 0.0
new command) ST
5 46 (dec) loaded intfo | RESERVED for Future
(PLC adds rate fo the rofation) command word Use
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Scale command (from

Scale Floating Point

new command)

Step # Command response Floating
P PLC) Value from terminal Point Value
6
- 00
(IND131/IND331 ferminal sees Command ack. =3

F.P.ind =30

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

the IND131/IND331 terminal fo

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

1 loaded into
command word

8
(IND131/IND331 terminal
acknowledges the command and
sends net weight at every
interface update cycle until the
PLC gives the command fo report
the next rotation field.)

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

Floating
point value
= net
weight

9

(PLC sends the command to

report the next field.) Note: if the
PLC leaves the 1 in the
command, the IND131/IND331
terminal does NOT see this as
another command to report the
next rotation field.

2 loaded into
command word

10
(IND131/IND331 terminal
acknowledges the command and

sends rate at every inferface
update cycle until the PLC gives
the command to report the next
rotation field.)

Use

RESERVED for Future

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

Floating
point value
= rate

11

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

1 loaded into
command word

12

(IND131/IND331 terminal
acknowledges the command and

sends net weight at every
interface update cycle until the
PLC gives the command fo report
the next rotation field.)

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

Floating
point value
= nef wi.

13
2 loaded info
(PLC sends the command fo command word
report the next field.)
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Step # Scale command (from Scale Floating Point Command response Floating
P PLC) Value from terminal Point Value
14
(IND131/IND331 terminal ‘
acknowledges the command and RESERVED for Future | Command ack. = 2 F_Ioahng
sends rate at every inferface e FP ind = 6 point value
update cycle until the PLC gives o = rate
the command to report the next
rofation field.)

At approximately every 50 msec the IND131/IND331 ferminal updates its dafa with new datfa, but it does not advance
to the next field in the rotation until the PLC sends it the command to report the next field. The PLC should check the
floating point indication bits fo determine which data is in the floating point value The Command Acknowledge bits are
used by the terminal to inform the PLC that a new command was received. The decimal values of these bifs will rotate
sequentially from 1 to 3 as long as a command other than ‘0’ is being sent. The decimal value of these bits will be ‘0’
when the command word is decimal ‘0’. The example assumes that the Command acknowledge value has started at
three.

A.6.1. Floating Point PLC Calibration Example

The IND131/IND331 ferminal supports calibration using commands from the PLC. Table A-20 lists
the floating point commands used, with a brief description of what each command does.

Table A-20: PLC Calibration Commands

Command Description

200 Calibrate zero reference trigger

201 Calibrate span #1 trigger. Use floating point value as fest weight #1

202 Calibrate span #2 trigger. Use floating point value as fest weight #2
(used when linearity is enabled).

203 Calibration status

0 — adjustment OK

1 — adjustment in progress (countdown)

10 — adjust in dynamic mode (motion on scale)
255 — adjustment failure

204 Set calibrafion Test #1 (used for span #1)
205 Set calibration Test #2(used for span #2)
206 Report calibration Test #1 (used for span #1)
207 Report calibration Test #2(used for span #2)

A6.1.1. Preparation for Calibration

When the PLC triggers calibration, the following bits will immediafely be set:
Data OK will be turned OFF
All comparators will be furned OFF
Target will be aborted (OFF)

After calibration is complete, the Data OK bit will reset and the comparators will begin working. The
target must be turned ON either manually, or by the PLC.
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A6.1.1.1. Calibration Procedures
Zeroing the Scale

1. Make sure scale is empty (zero reference point).
2. Send command 200 to trigger the zero capture function.
3. Monitor 203 for the progress and the final status of the zero.

Calibrafing the Scale — Linearity Disabled

1. Load span fest weight value via command 204.
Confirm correct fest weight was received via command 206.
Add test weight to the scale.

Send command 201 to trigger the calibration of the span.

o &~ N

Monitor 203 for the progress and the final status of the calibration.
Calibrafing the Scale — Linearity Enabled

1. Load the mid-poinf span test weight value via command 204.

Load the high-point span test weight value via command 205.

Confirm correct test weight values were received via commands 206 and 207.
Add mid-point test weight to the scale.

Send command 201 to trigger the calibration of the mid-point of span.

Monitor 203 for the countdown sequence and the final status of the calibration.
Add high-point fest weight fo the scale.

Send command 202 fo trigger the calibration of the high-point of span.

© o N o o B~ w N

Monitor 203 for the progress and the final status of the calibration.

A.7. Controlling the Discrete 1/0 Using a PLC Interface

The IND131/IND331 terminal provides the ability to directly control its discrete outputs and read its
discrete inputs via the (digital) PLC interface options. Sysftem integrators should be aware that the
terminal’s discrefe I/0 updates are synchronized with the terminal’s A/D rafe and not with the PLC
I/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 INDT31/IND331 Installation Manual for discrefe /0
wiring. Also note the outputs must be unassigned in the IND131/IND331 ferminal setup in order for
the PLC to control them.
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B Class 3 Discrete Message
PLC Communications

B.1. Variable Access Mode

Variable Access mode PLC communications are provided using CIP Explicit Messages (Class 3) for
the ControINet and Ethernet/IP PLC field busses. Explicit message blocks may be connected or
unconnected; the PLC programmer must make this choice.

Table B-1 gives a list of variables that can be accessed, and Table B-2 provides a key to the dafa
types. The fable also includes the hex Class Code, Instance and Aftribufe for each variable. The PLC
must use a “Gef Atfribute Single” (Oe hex) command to read a variable and a “Set Attribute Single”
(10 hex) command to write a variable in its discrete message instructions.

B.1.1. Notice Concerning Class 3 (Discrete) Messaging Determinism

Unlike Class 1 (cyclic) messaging, Class 3 (discrete) messaging is a non-deferministic form of
nefwork communication, which is to say that the fiming of messages being sent and received is not
predictable. Class 3 messages are considered lower priority than Class 1 messages, and tend to
occur after higher priority messages on the network have been serviced. As a result, Class 3
messages coming back to the PLC can be relatively slow, and the intervals between returning
messages can vary widely.

This can make controlling a process using such messaging particularly difficult, because many
processes depend upon being able to predict when something is going to happen — for instance,
when a particular weight will be achieved, in order to know when fo shut off a valve or motor.

For this reason, METTLER TOLEDO does not recommend controlling a weighing process with Class
3 messaging. Instead, Class 3 messages should be used to set up the terminal’s target logic to run
the feed. Please access Manuals | Browse PLC Utilities on the CD provided with the terminal, and
refer to the sample program ENET_Explicit_Message_Feed_Example.

Table B-1: Class 3 Discrete Message Commands

Class ID | Instance ID | Attribute ID | SD Type Data Read/Write Notes
0x66 0x01 0x02 FP Tare weight R
0x67 0x01 0x03 S21 Scale name R/W
0x03 S4 Weight units R
0x68 0x01
Ox0A FP Gross weight R
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Class ID | Instance ID | Attribute ID | SD Type Data Read/Write Notes
0x0B FP Net weight R
OxOE FP Rate R
0x05 FP Target weight RAW
0x09 FP Spill weight R/W
Ox0A FP Fine feed weight R/W
0x69 0x01 0x0B FP + Tolerance value (weight) RAW
0x0C FP - Tolerance value (weight) RAW
OxOE FP + Tolerance value (%) R/W
OxOF FP - Tolerance value (%) R/W
0x05 S156 Terminal serial number R/AW
0x06 S21 ID1 RAW
Ox6A 0x01
0x07 S21 ID2 RAW
0x08 S21 ID3 RAW
0x16 FP Span #1 weight R/W
0x72 0x01
0x18 FP Span #2 weight R/W
Ox1F BI Scale status — Motion R 0 = no mofion
1 = motion
0 = not COZ
0x20 Bl Scale status — Center of Zero R 1 = of COZ
: 0 =inrange
0x75 0x01 0x21 Bl Scale status — Over Capacity R 1 = over capacity
0x22 Bl [Scale stafus — Under Zero R |0=inrange
1 = under zero
0x23 BI Scale status — Net Mode R 0 = Gross mode
1 = Net mode
0x01 Bl Tare command W
0x02 Bl Clear command W
0x76 0x01
0x03 BI Print command W
0x04 BI Zero command W
0x01 Bl Start target W
0x92 0x01 0x02 Bl Abort target W
0x03 Bl Apply new target value W
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Class ID | Instance ID | Attribute ID | SD Type Data Read/Write Notes
O = Either Feeding or Fast
Feeding ON
0x02 Bl |Latched R 1 = Both Feeding and
Fast Feeding OFF
: 0 = Feeding OFF
0x93 0x01 0x03 Bl Feeding R 1 = Feeding ON
: 0 = Fast Feeding OFF
0x04 Bl Fast feeding R 1 = Fast Feeding ON
0x07 Bl |In folerance R |9 0w offolerance
= In folerance
0x01 By 1 = Calibrate zero trigger W
0x01 By 2 = Calibrate Span #1 trigger W
0x01 By 4 = Calibrate Span #2 trigger W
Ox8E 0x01 Calibration status
0=0K
0x15 By 1 = In process R
2 = OK but in motion
3 = failure error
Table B-2: Key to Data Types
Type Description Length
FP Floating Point 4 Bytes
B Bit 1 Bit
By Byte (8 bits) 1 Byte
Sxx String of xx characters Xx Bytes
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B.2.

Sample Instructions

Figure B-1 shows a sample message instruction (read) for an RSLogix 5000 ControlLogix

program.

B MainProgram - Discrete_Msg_Test

a
]

b | b

Message C:

- ENET_Read_Weight

Note that Status_Step = 1 reads the Entire

METTLER TOLEDO IND131/IND131xx/IND331/IND331xx Terminals PLC Inferface Manual

Configuration |

Tag

e CIP Generic -

Message Tip:
?EMGE Get Attibute Single =
e
Read the s i)
Service
Coge @ WD @8 24 Destination

nstance: 1

Element:

Atribute: 3 ex)

From Table B-1

Unit_ Read Weight  +

we're iferested in

Sourcs ControlNet_Path

Dest

Comm_Path

3 Enable

‘3 Emor Code:
Emor Path:
Ermor Text:

Feed Status Read
Step Number

Equal
Source A Status_Step
04

Source B 0

© Enable Waiing ) Start ® Done

Bxended Emor Code

[ Timed Out «

Timer YMR_Cyoic_Ress

Timerkn Delay
Done Length: 4 Fresat
Aocum

eEn—
500 §-CON3—
L |

) Ctm ] [ o

Instruction to Read
the rom the.
D

e2d Status Read
Step Number

=

r
=t Status_Step
o

CLR:

Control ENET_Resd )

Weight Valus from

Figure B-1: Sample Read Instruction

Fesd Status Read
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Figure B-2 shows a sample message instruction (write) for an RSLogix 5000 ControlLogix

program.

Write the Target Value to the PLC

Resetofthe Feed

atAction Has Upper Tolerance has Lower Tolerance has Latch has been The Fine Feed Weight
written to the been written to the been written to the Written to the Spill Value written has been written to
IND780 IND780 IND780 IND780 to Unit the unit
_Action_Written  Upper_Tolerance_Written  Lower_Tolerance_Written  Reset_Latch_\Written Spill_Written Fine_Feed_Weight_Written
=1/} Iy I} (L Al
IND780 Targetis a
Double Type, so need
8 bytes (only need
irget Target Value for the to fill the first 4 Setthe Target
ge Feed with a REAL) Message
2 o} oP ik
—— Mave ——— CapyFile ——1— Message HCEM 3 —
Comm_Path Source Target Source Target Message Control ENET_Write_T: SHERFES
ite_Target Path 9.5+ Dest Target_Buffer{0] HER—
1 Dest Target Length 4
9.5
Jargef has been
Message Configuration - ENET Write_Target rifen to the
IND780
i
Configuration | Communication | Tag i :Tﬂ__-’\’”ﬂﬂn
Message Type ICIP Generic -
unning (Single Speed Fill, 2 sped ?;é\:FB Set Attibute Single ~|  Source Element Target_Bufferl0] -
Source Length; 4 = [Butes]
Service .
SIS ) [Hedf Class: 63 [Hed il
- y ed Fill
Attribute: 5 [Hex) e
rge
|'Bphared
Write the Target | Menual for
Action for the Feed I Hos
{ET_\Write_Target_Action.EN —————
OB
O Enable ) Enabls Wating O Start ® Done Done Length: 0 1
3 Edended Emor Cod Timed Out €
> Enor Code: ende TEELE L rget_Action
Evror Path 14|
Emor Text:
[ ok [ Camcel ][ oy | [ Heb
\
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Figure B-2: Sample Write Instruction
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METTLER TOLEDO Service
To protect your METTLER TOLEDO product’s future:

Congratulations on choosing the quality and
precision of METTLER TOLEDO. Proper use
according fo these instructions and regular
calibration and mainfenance by our factory-frained
service team ensure dependable and accurate
operation, profecting your investment. Contact us
about a METTLER TOLEDO service agreement
tailored to your needs and budget.

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

www.mt.com/IND131-331

For more information

Mettler-Toledo, LLC

1900 Polaris Parkway
Columbus, OH 43240
Phone 800 438 4511

Fax 614 438 4900
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