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

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

‘M Declaration of conformity is located on the documentation CD part number
71209397.



PRECAUTIONS

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

SAVE this manual for future reference.

/4\ WARNING!

PROPERLY GROUNDED OUTLET ONLY. DO NOT REMOVE THE GROUND
PRONG.

Kém FOR CONTINUED PROTECTION AGAINST SHOCK HAZARD CONNECT TO

/%\ 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

OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES.

/%\ WARNING!

A. NOT ALL VERSIONS OF THE IND560 ARE DESIGNED FOR USE IN
HAZARDOUS (EXPLOSIVE) AREAS. REFER TO THE DATA PLATE OF THE
IND560 TO DETERMINE IF A SPECIFIC TERMINAL IS APPROVED FOR USE
IN AN AREA CLASSIFIED AS HAZARDOUS BECAUSE OF COMBUSTIBLE OR
EXPLOSIVE ATMOSPHERES.

&

/%\ WARNING!

WHEN THIS EQUIPMENT IS INCLUDED AS A COMPONENT PART OF A
SYSTEM, THE RESULTING DESIGN MUST BE REVIEWED BY QUALIFIED
PERSONNEL WHO ARE FAMILIAR WITH THE CONSTRUCTION AND
OPERATION OF ALL COMPONENTS IN THE SYSTEM AND THE POTENTIAL
HAZARDS INVOLVED. FAILURE TO OBSERVE THIS PRECAUTION COULD
RESULT IN BODILY HARM AND/OR PROPERTY DAMAGE.
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Chapter 1.0

A-B RIO Kit Option

Overview

The A-B RIO Kit option enables the IND560 terminal fo communicate fo
Allen-Bradley Programmable Logic Controllers (PLCs) through direct connection to
the A-B RIO neftwork. The option consists of a backplane-compatible 1/0 module
and software that resides in the IND560 terminal, which implements the data
exchange.

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

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

e User programmable RIO communication parameters are configured in software
sef up through the terminal keyboard/display. The paramefers are as follows:

— 57.6K, 115.2K, or 230.4K baud rafe

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

— Starting quarter

— Last rack designation

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

e Capability for bi-directional block fransfer communication of many IND560
terminal data variables. (Future - The option also allows the PLC to write
messages fo the terminal's display area.)

Communications

The IND560 ferminal utilizes component parts that are provided by Allen-Bradley to
ensure complete compatibility with the Allen-Bradley RIO network. An IND560
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 back panel. These terminals correspond to the terminals on the A-B
PLC RIO connector.

1-1



IND560 PLC Interface Manual

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

The IND560 terminal’s baud rate is programmed through Communication ->
PLC -> A-B RIO in the setup menu.

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 terminal and PLC. The IND560 terminal’s address is
programmed through Communication -> PLC -> A-B RIO in the setup menu. IND560
address entry is in decimal, most PLC address entry is in octal.

The IND560 terminal’s setup capabilities allow selection of the logical rack address,
sfarting quarter, and designation of the last rack, and the number of quarters
(Message Slots). Quarters must be contiguous in a single, logical rack, so the
starfing quarter must be low enough to accommodate all of the required data for the
scales in a single, logical rack. The IND560 will determine the number of quarters
needed for the chosen dafa format and number of configurable Message Slots. It only
allows selection of the possible starting quarters and maximum Message Slofs.

Data Formats

The A-B RIO Kit option has two types of data exchanges: discrefe data and block
transfer data.

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

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

Data Definition

The A-B RIO Kit option uses two types of data for its communication with PLCs:
discrete data and block fransfer data. Discrete data is always available. The data
transfer is accomplished via the PLC’s I/0 messaging. Block transfer data is only
available if this data option is enabled through the Communications -> PLC -> A-B
RIO setup menu. If the block transfer data option is enabled, it is provided in addition
to the discrete data. Block transfer data requires “block transfer” ladder sequence
programming to accomplish the data transfer between the IND560 and PLC.
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Data Integrity

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

Discrete Data

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

The integer and division formats allow bi-directional communication of discrete bit
encoded information or 16 bit binary word (see table 1-3 note 9 for explanation)
numerical values. The IND560 provides one quarter rack of data per Message Slof.

The floating-point format allows bi-directional communication of discrete bit encoded
information or numeric data encoded in IEEE 754, single precision floating point
format. The IND560 provides one-half rack of data per Message Slot.

The format of discrete data will affect the amount of rack space required. Integer and
division formats require one-quarter rack per IND560 (two 16-bit words of input and
two 16-bit words of oufput data) Message Slot. One IND560, with 1 Message Slof,
would use a quarter rack; two IND560’s, with 1 Message Slof, would use a half
rack; three IND560’s, with 1 Message Slot, would use three-quarters of a rack; and
four IND560’s, with 1 Message Slof, would use a full rack.

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

Selection of the appropriafe format depends on issues such as the range or capacity
of the scale used in the application. The infeger format can represent a numerical
value up 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 floafing point format.

1-3
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Floating point is the only format that includes decimal point information as a part
of ifs data. All other formats ignore decimal points. Accommodation of decimal
point locafion must take place in the PLC logic, when it is needed with these
formats.

Another issue is the type of information communicated between the IND560 and
PLC for the application. Because the floating poinf format has more space for its
data, it has additional information that can be senf or received without using the
optional block transfer data. Please see each formats detailed description of the
dafa available fo defermine which is most suitable for the specific application.

Data format is setup in the Communication -> PLC — Data Format setup menu.

Examples
250 x .01 scale
IND560 Displays: 0 2.00 51.67 250.00
Format sent:
Int 0 200 5167 25000
Div 0 200 5167 25000
FLT 0 2.00 51.67 250.00

Any of the formats could be used in this case.

50,000 x 10 scale

ND560 Displays: 0 200 5160 50000
Format sent:

Int 0 200 5160 -(15536)

Div 0 20 516 5000

FLT 0 200 5160 50000

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

150 x .001 scale

ND560 Displays: 0 2.100 51.607 150.000
Format sent:

Int 0 2100  —(13929) 18928

Div 0 2100  —(13929) 18928

FLT 0 2.100 51.607  150.000

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

1-4
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Message Slots

The infeger and division formats provide one-quarter rack (two 16-bit words of
inpuf and two 16-bit words of output data) per Message Slot. Depending upon the
starfing quarter there may be up to four Message Slots provided. Each Message
Slof’s first input word provides scale weight dafa and the input weight data may be
selected by the PLC using the Message Slot’s second outfput word bit O, bit 1, and
bit 2. Only the first Message Slof (second 16-bit oufpuf word) can be used to issue
scale commands, download Target and Tare values, and turn outputs on and off.
Tables 1-1 and 1-2 provide input and output words and word usage information.

Table 1-1: PLC Input Words and Word Usage

PLC Input Word Usage Word Usage Word Usage Word Usage
Wor d‘; Start Quarter 1 | Start Quarter 2 | Start Quarter 3 | Start Quarter 4
(Group 0) (Group 2) (Group 4) (Group 6)
0 Message Slot 1 i i i
Weight Data
! Message Slot 1 ) ) .
Scale Status
2 Message Slot 2 | Message Slof 1 i i
Weight Data Weight Data
3 Message Slot 2 | Message Slot 1 i i
Scale Status Scale Status
4 Message Slot 3 | Message Slof 2 | Message Slot 1 i
Weight Data Weight Data Weight Data
5 Message Slot 3 | Message Slot 2 | Message Slot 1 )
Scale Status Scale Status Scale Status
6 Message Slot 4 | Message Slot 3 | Message Slot 2 | Message Slof 1
Weight Data Weight Data Weight Data Weight Data
v Message Slot 4 | Message Slot 3 | Message Slot 2 | Message Slot 1

Scale Status

Scale Status

Scale Status

Scale Status

1-5
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1-6

Table 1-2: PLC Output Words and Word Usage

PLC Outout Word Usage Word Usage Word Usage Word Usage
Wor dsp Start Quarter 1 | Start Quarter 2 | Start Quarter 3 | Start Quarter 4
(Group 0) (Group 2) (Group 4) (Group 6)
0 Message Slot 1 i i i
Weight Data
Message Slot 1
1 Scale - - -
Command
9 Message Slot 2 | Message Slof 1 i i
Weight Data Weight Data
Message Slot 2 | Message Slof 1
3 Scale Scale - -
Command Command
4 Message Slot 3 | Message Slot 2 | Message Slot 1 i
Weight Data Weight Data Weight Data
Message Slot 3 | Message Slot 2 | Message Slot 1
5] Scale Scale Scale -
Command Command Command
6 Message Slot 4 | Message Slot 3 | Message Slot 2 | Message Slof 1
Weight Data Weight Data Weight Data Weight Data
Message Slot 4 | Message Slot 3 | Message Slot 2 | Message Slof 1
7 Scale Scale Scale Scale
Command Command Command Command

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

The number of Message Slots is setup in Communications -> PLC -> Data Format
setup menu.

Integer and Division

When one of these formats is selected, the IND560 will have one quarter rack of
data: two 16-bit words for input data and two 16-bit words for output data in each
Message Slot. The PLC’s input data will confain one 16-bit word for the scale’s
weight information and one 16-bit word for bit encoded status information for each
Message Slot. The IND560 will send specific weight data to the PLC input data
based on the data it receives from the PLC’s output data. The PLC’s oufput 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 1-3 and Table 1-4 provide defailed information on the integer (inf) and
division (div) dafa formats. Read data refers to the PLC’s input data and write dafa
refers to the PLC’s output data.
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Table 1-3: Discrete Read Integer (weight) or Division (div)—Terminal Output to PLC Input for each Message Slot

Octal Address 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0
WORD 0O IN' X X X X X X X X X X X X X X X X
WORD 1 IN Data® | Update®in | Net' | Motion® | Input3® | Input2® | Input1° | ENTER’| Not Not Not Not Not | Target 3° | Target 2° | Target 1°

OK progress mode key Used | Used Used Used | Used
Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Notes:

1

o N oo o~ W

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

Bit 15 is set to a *1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, in expanded mode, or in setup mode).The PLC program should continuously
monitor this bit and the PLC processor rack fault bit (see A-B PLC documentation) fo determine the validity of the discrefe and/or block transfer data.

Bit 14 is set to a “1” when the terminal is in the process of updating its data for the PLC scanner. The PLC should ignore ALL of the dafa in this case and simply re-scan it.
Bit 13 is set fo a “1” when the scale is in net mode (a tare has been taken).

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

Bit 9, bit 10, and bit 11 mirror the state of the first three discrete inputs on the internal I/O board (0.1.1, 0.1.2 and 0.1.3). If the inpuf is *ON” then the bit is sefto a *1”.
Bit 8 is set fo a “1” when the ENTER key is pressed on the keypad of the terminal. The bit will be cleared to “0” when bit 9 of the PLC output word 1 is toggled.

Bit 0, bit 1, and bit 2 indicate the status of the target comparison logic. When in material fransfer mode, bit 0 is Feed, bit 1 is Fast Feed (if 2-speed feed) and bit 2 is In Tolerance.
When in over/under mode, bit 0 is Under, bit 1 is OK and bit 2 is Over. An *ON” condition is indicafed by the bit being set fo a *1”, an “*OFF” condition is indicated by the bit set fo a *0”.

When number is negative, word O bit 15 is high and is the least significant bit. Otherwise, when the number is positive, bit 15 is the most significant bit.
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Table 1-4: Discrete Write Integer (weight) or Division (div)—PLC Output to IND560 Input for each Message Slot

Octal Address 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0
WORD 0 OUT' X X X X X X X X X X X X X X X X
WORD 1 0UT | Load | Output3°®| Output 2°| Output 1° | Reserved | Reserved | Clear Enfer| Abort/ | Zero® | Print’ | Tare® | Clear’ | Load | Select 3" | Select 2" | Select 1"
Target’ Do not use | Do notuse|  Bit"” Start Tare'
Target’
Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Notes:

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

2- When bit 15 is fransitioned from “0” to *1” the value in WORD O is loaded info the farget register in the terminal. The terminal will not use this new value until bit 8 transitions from *0” to
oy

3- Bit 12, bit 13, and bit 14 can be used fo control the stafe of the first three discrete outputs on the terminal’s internal I/0 board. These are labeled 0.1.1, 0.1.2, and 0.1.3. Setting the bit to
a “1” state causes the output to be turned ON. Note that these outpufs must be unassigned in the IND560 ferminal in order for them to be confrolled by the PLC.

5- If bit 8 is set to “0”, all of the scale’s target outputs will be disabled. Sefting bit 8 fo “1” again restarts the terminal’s target oufputs. A fransition from *0” fo *1” also causes the terminal fo
reload the farget values from their registers causing a new target values to be used.

6- A transition from *0” fo *1” initiates a ZERO command.

7- A transition from *0” to *1” initiates a PRINT command.

8- A fransition from “0” to “1” inifiates a TARE command.

9- A transition from *0” fo *1” initiafes a CLEAR command.

10- A fransition from *0” to *1” loads the value from WORD O into the preset tare register of the terminal.

11-A binary value in bit 0, bit 1, and bit 2 select the data that will be sent by the terminal in Discrete Read WORD 0. “0” = gross weight, *1” = nef weight, *2” = displayed weight, *3” = tare
weight, *4” = farget, *5” = reserved. Any value greater than *5 will cause gross weight fo be sent.

12- Toggling Bit 9 resets Word 1 bit 8 enter key bit fo *0".
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Floating Point

Operational Overview

The IND560 uses infeger commands from the PLC to select the floating point
weight oufput data. The IND560 recognizes a command when it sees a new value
in the Message Slot command word. If the command has an associated floating
poinf value (for example: loading a target value), it must be loaded into the
floating point value words before the command is issued. Once the IND560
recognizes a command, it acknowledges the command by setting a new value in
the command acknowledge bits of the scale’s command response word. The
IND560 also tells the PLC what floating point value is being sent (via the floating
point input indicafor bits of the command response word). The PLC should wait
until it receives the command acknowledgment from the IND560 before sending
another command.

The IND560 has two types of values that it can report fo the PLC: real-time and
stafic. When the PLC requests a real-time value, the IND560 acknowledges the
command from the PLC once but sends and updafes the value at every A/D
update. If the PLC requests a static value, the IND560 acknowledges the command
from the PLC once and updates the value once. The IND560 will continue fo send
this value unfil it receives a new command from the PLC. Gross weight and net
weight are examples of real-time dafa. Tare weight, target, feed, and folerance
values are examples of static data.

The IND560 can send a rofation of up fo nine different real-time values. The PLC
sends commands to the IND560 to add a value to the rotation. Once the rofation is
established, the PLC must instruct the IND560 to begin its rotafion automatically,
or the PLC may control the pace of rotation by instructing the IND560 to advance
to the next value. If the IND560 is asked fo automatically alfernate its output data,
it will switch to the next value in its rotation af the next A/D update. (The A/D
update rate depends on the scale type. An analog scale has an update rafe of 17
Hz or 58 milliseconds.)

The PLC may control the rotafion by sending alternate report next field commands
(1T and 2). When the PLC changes to the next command, the IND560 switches to
the next value in the rofation. The IND560 stores the rotation in its shared dafa so
the rofation does not have to be re-initialized after each power cycle. When the PLC
does not set up an input rotation, the default inpuf rotation consists of gross weight
only. See the floating-point command examples (Tables 1-9 through 1-12) for
additional information. The method of handling string and floating point data varies
between Allen-Bradley PLC generations. The IND560 provides floating point data in
the order used by the PLC5. The Contrologix 5000 is the reverse of the PLC5 and
requires programming steps to perform word swapping of the 32-bit floating point
dafa received.

Tables 1-5 through 1-8 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
oufput data.

1-9
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Table 1-5: Discrete Read Floating Point (float)—IND560 Output to PLC Input for each Message Slot

Octal Address 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0

WORD O Cmnd Cmnd Data® | FPInput | FPInput | FP Input | FP Input | FP Input

Command Ack2' | ack1' | infegrityl| Ind &’ Ind 4° Ind3° | Ind2° | Ind1° RESERVED

Response

WORD 1* X X X X X X X X X X X X X X X X

FP value

WORD 2 * X X X X X X X X X X X X X X X X

FP value

WORD 3 Data® OK [  Data? Net® Motion” | Input3® | Input2® | Input 1° [ ENTER | Reserved | Reserved | Always | Target Not Target | Not Used | Target

Status integrity 2| mode key” Do not | Do not N 3" Used 2" 1"

use use

Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Notes:

1

2

— = O 00 N O

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

The Data Integrity bit in WORD O - bit 13 is used in conjunction with the bit in WORD 3 - bit 14 to insure that the floating point datfa is valid. For the data to be valid both bits must have
the same polarity. These bits will change fo the opposite state every A/D (scale) update. If they do not have the same value the data is invalid and the PLC should ignore ALL of the data in
this case and re-scan it.

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

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

Bit 15 is set to a *1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, in expanded mode, or in diagnostic mode). The PLC program should
continuously monitor this bit and the PLC processor rack faulf bit (see A-B PLC documentation) to defermine the validity of the discrete and/or block transfer dafa.

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

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

Bit 9, bit 10, and bit 11 mirror the state of the first three discrete inputs on the internal I/0 board (0.1.1, 0.1.2 and 0.1.3). If the input is “ON” then the bit is setto a *1”.

Bit 8 is set fo a *1” when the ENTER key is pressed on the keypad of the ferminal. The bit will be cleared to “0” when the PLC sends floating point command 75 to the IND560 terminal.
This bit will always be seffo a *1”.

The 3 target bits (bit 0, bit 2, and bit 4) indicate the sfatus of the target comparison logic. When in material transfer mode, bit 0 is Feed, bit 2 is Fast Feed (if 2-speed feed) and bit 4 is
In Tolerance. When in over/under mode, bit 0 is Under, bit 2 is OK and bit 4 is Over. An “*ON” condition is indicated by the bit being set fo a *1”, an “OFF” condition is indicafed by the bit
set fo a *0”.
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Table 1-6: Floating Point Input Indication

Dec Data Dec Data Dec Data
0 Gross Weight* 8 Reserved 16 — Tolerance value**
1 Net Weight* 9 Reserved 17 + and — Tolerance values**
2 Tare Weight* 10 | Reserved 18 Primary units, low incrementf size
3 Fine Gross Weight* 11 Low-pass filfer frequency 19-28 | Reserved
4 Fine Net Weight* 12 | Notch filter frequency 29 Reserved
5 Fine Tare Weight* 13 | Target value 30 No dafa response-command successful
6 Not used 14 | + Tolerance value** 31 No data response-command failed
7 Reserved 15 | Fine feed value

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

** The (+) tolerance and (-) tolerance values can be sent separafely or the combined (+/-) tolerance values field can be used to set both (+) and (-) values to the same value.
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Table 1-7: Discrete Write Floating Point (float)—PLC Output to IND560 Input Message Slots

Octal Address 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0
WORD O RESERVED
WORD 1 Command Word Message Slot 1'

2
WORD 2 X X X X X X X X X X X X X X X X
FP load value

2
WORD 3 X X X X X X X X X X X X X X X X
FP load value
WORD 4° Command Word Message Slot 2"°

2,3
WORD 5 X X X X X X X X X X X X X X X X
FP load value

2,3
WORD 6 X X X X X X X X X X X X X X X X
FP load value
Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1 The command words WORD 1 and WORD 4 (for the second Message Slot) is used to instruct the IND560 what data to send in the discrete read data, o load the floating point datfa in the
write command, and fo control the IND560 discrete outputs or display. See the PLC Output Command Table for a list of the available commands and their respective decimal or hex value.
Not all commands will require a value in the floating point load value words.

2 The Bits in WORD 2 and WORD 3 (and WORD 5 and WORD 6) are a single-precision floating point value. This value is used with the command in WORD 1 (or WORD 4) to instruct the
terminal fo download the floating point value into the field specified in the command.

3 These words are only used if a second Message Slot is desired.
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Table 1-8: PLC Output Command Table (Floating Point Only)

Dec | Hex Command SDName Dec | Hex Command SDName NOTES:

0 00 Report next rotation field @ next A/D update ' 74 4a Set notch filter frequency °

1 01 Report next rofation field "2 75 4b Reset ENTER key 1. Acommand that requests real-time

2 02 Report next rotation field " 78 4e Reserved-Do not use fields from the terminal. The ferminal

3 03 | Reset rotation 79 4f | Reserved-Do not use updates this input data to the PLC af the
10 Oa | Report gross weight " 80 50 | Reserved-Do not use A/D update rafe of the scale

11 Ob | Report net weight ° 81 51 Reserved-Do not use 2. Acommand used by the PLC to select
12 Oc Report tare weight ° 82 52 Reserved-Do not use the next field from the input rofation. The
13 0d | Report fine gross weight " 83 53 | Reserved-Do not use PLC must alternate between these fwo
14 Oe | Report fine net weight " 84 54 | Reserved-Do not use commands fo fell the ferminal when fo
15 Of | Report fine fare weight *° 85 55 | Reserved-Do not use rsgrgﬁgnto the nextfleld of the Input

17 11 Reserved —Do not use 87 57 Display block transfer message '

18 12 | Reserved -Do not use 88 58 | Disable weight display 3. Acommand requiring the terminal fo
19 13 | Report low-pass filter frequency ° 89 59 | Enable weight display report a specific value in the PLC input
20 14 Report notch filter frequency ° 90 5a Set discrete output 0.1.1 “ON” di0105 messoged A? Iongtqs ;)hnesof tlhese

21 15 | Report target value ** 91 Bb | Set discrete output 0.1.2 “ON” dio106 (é(ér:nrr?](ér;d? tlﬁesfenrrr:?nolewiﬁor:spond
22 16 | Report (+) tolerance value 92 5c | Set discrete output 0.1.3 "ON” dio107 with the requested dafa and not dafa
23 17 Report fine feed ** 93 5d Set discrete output 0.1.4 “ON” di0108 from an input rotation.

24 18 Report (-) folerance value 100 64 Set discrete output 0.1.1 “OFF” di0105 4. Acommand thot requires d floating

25 19 | Report (+/-) tolerance value ** 101 65 | Set discrete output 0.1.2 “OFF” di0106 point value output from the PLC fo fhe
27 1b | Reserved —Do not use 0j0102 102 66 | Set discrete output 0.1.3 “OFF” dio107 terminal. The ferminal reflects back this
28 1c Reserved —Do not use ak0102 103 67 | Set discrefe output 0.1.4 “OFF” dio108 value in the floating point data of the
30 Te | Report primary units 110 6e | Seftarget value *° input message fo the PLC.

40 28 Add gross weight to rotation 111 6f Set target fine feed value *° 5. Acommand used befween the PLC and
41 29 | Add net weight to rotation 112 | 70 | Sef +/- tolerance value *° a custom application. This data has a
42 20 Add fare weight to rotation 114 72 Start target logic four-byfe length and is defined by the
43 2b | Add fine gross weight to rofation 115 73 | Abort target logic application.

44 2¢c Add fine net weight fo rotation 116 74 Target use gross weight 6. Note that when changing any of the

45 2d Add fine tare weight fo rotation 117 75 | Target use net weight following shared data variables floating
48 30 Reserved —Do not use 121 79 Enable target latching point command 160 must be friggered
60 3¢ | Load programmable fare value ° 122 7a | Disable target laiching for the changes to take effect: pl, ds, Il,
61 | 3d | Pushbutfon fare command 123 | 7b | Resettarget lafch SPO107 3‘0 ce, zr, cf, cm, xs, ¢s, dp, wk, ao, 1p,
62 3e Clear command 160 a0 Apply scale sefup-Reset Scale Weight Objects qc0149 '

63 3f Print command 162 a2 Disable IDNet tare in IND560

64 40 Zero command 163 a3 Enable IDNet tare in IND560 ct0114

68 44 Trigger 1 command
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Floating Point Data Format and Compatibility

In Floating Point Message mode, the PLC and ferminal exchange weight, target, and tare
data in single-precision floating-poinf 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 dafa. The 23-bit
mantissa allows representation of 8 million unique counts.

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

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

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

The Allen-Bradley SLC PLC programs do nof have to make special checks to guarantee the
validity of the floating-point data.

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

generations. The IND560 provides floafing point data in the order used by the PLC5. The
Contrologix 5000 is the reverse of the PLC5 and requires programming steps to perform
word swapping of the 32-bit floating point dafa received.

Shared Data Mode

The Shared Dafa mode PLC communications is not available in Allen-Bradley PLCs. Block
Transfer communications is used insfead.
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Floating Point Command Examples

Tables 1-9 through 1-12 provide floating point command examples.

Table 1-9: Data Requirement: Only Net Weight Sent (continuously) for Scale 1

Step # Scale Command | Scale Floating | Command Response Floating
P (From PLC) Point Value From Terminal Point Value
1
(PLC sends command 1.] t(dec) ol .
fo IND560 terminal fo | "0 C(;’gr)’g)‘(’;‘d o (EEIE
report net weight) Wora e
(IND5602termino| Command ack. =1 Net weight in

sees new command)

F.P.ind. = T (neb)

floating point

As long as the PLC leaves the 11 (dec) in the command word the IND560 ferminal will update the net

value every A/D cycle.

Table 1-10: Data Requirement: Load Target 1 Cutoff Value = 21.75 for Scale 1

Step # Scale command | Scale Floating | Command response Floating
P (from PLC) Point Value from terminal Point Value
1 . .
. floating point
(PL(_) loads ﬂo_ohng value = 21.75
point value first)
2 110 (dec)
(PLC sends command loaded into floafing point
to set farget 1 cutoff command word | value =21.75
value) 0:XX1
3
(IND560 terminal
Sees new commqnd , Floating
loads the value info Command ack. = 1 . B
. point value =
the farget and ends a F.P.ind=13 2175
return message to '
indicate the new target
value)
4 114 (dec)
(PLC insjructs IND560 loaded info
. Te(m|9ol to start command word
using” new farget 0:XX1
value) '
5
) Command ack. = 2
(IND560 terminal FP ind = 30 (null value)

sees new command)

The PLC should always wait to receive a command acknowledgment before sending the next command
to the IND560 terminal. After the PLC finishes loading its target value, it can resume monitoring the
weight information required by sending a command to report some type of weight or set up a rotation of

reported data.
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Table 1-11: Data Requirement: Rotation of Gross Weight and Rate Updated on A/D

. Command -
Scale Command Scale Floating Floating
Step # (from PLC) Point Value | ReSPOMSefrom | b value
Terminal
1 3 (dec) loaded
(PLC clears out any previous into command
rotation with reset) word O:XX1
2 Command ack.= 1
(IND560 ferminal sees new FP ind = 3'0_
command) ST
3 40 (dec) loaded
(PLC adds gross weight to info command (null value)
rotation) word O:XX1
4 Command ack. = 2
(IND560 terminal sees new EP ind = 3'0_
command) ST
5 46 (dec) loaded
(PLC adds rate to the into command
rotation) word O:XX1
6
- Command ack. = 3| (null value)
(IND560 terminal sees new FP ind = 30
command) o

At this point, the rotation has been set up. Now the PLC needs to command the IND560 terminal to begin

the rotation.

7

(PLC sends the command to
begin the rofation at A/D)

0 (dec) loaded
info command
word O:XX1

8
(IND560 terminal sends

Command ack. =0

Floating point

; . value =
gross weight at A/D update F.P.ind=0 gross wf.
~ b8 msec)
9
(PLC leaves O in its O (dec) loaded | pegppyEp for | Command ack. = O | Floating point
command word and the info command e s FP ind=6 value = rate
IND560 terminal sends the word O:XX1 TR
rate value at the next A/D)
10
(PLC leaves O in ifs 0 (dec) loaded Command ack. = 0 | Floating point
command word and IND560 |  info command FP ind=0 value =
terminal sends the gross word 0:XX1 T gross wt.
value af next A/D)
11
(PLC leaves 0 in command |- O (460) 1006t} peggpyep for | Command ack. = O |Fioating point
word and IND560 terminal Future Use FP ind=6 value = rate

sends the rate value at the
next A/D)

word O:XX1

This rofation continues until the PLC sends a different command. At approximately every 58 msec the
IND560 terminal updates its data with the next field in ifs rotafion. The PLC must check the floating point
indication bits to determine which data is in the floating point value.
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Table 1-12: Data Requirement: Rotation of Net Weight and
Rate Updated on PLC Command

Step # Scale command Scale Floating rego:::eu:r ?’m Floating
P (from PLC) Point Value "’e pa Point Value
1 3 (dec) loaded
(PLC clears out any previous into command
rotation with reset) word O:XX1
2 Command ack.= 1
(IND560 terminal sees new FP. ind =30
command)
3 41 (dec) loaded (null value)
(PLC adds nef weight fo info command
rotation) word O:XX1
4 Command ack. = 2
(IND560 terminal sees new FP.ind = 30
command)
5 46 (dec) loaded RESERVED for
(PLC adds rate to the into command Future Use
rotation) word O:XX1
6 Command ack. = 3| (null value)
(IND560 terminal sees new FP. ind =30
command)

At this point, the rofation has been set up. Now the PLC needs send com

begin the rofation and advance to the next value when required.

mands to the IND560 ferminal fo

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

1 (dec) loaded
info command
word O:XX1

8
(IND560 terminal
acknowledges the command
and sends nef weight at
every A/D update until the
PLC gives the command to
report the next rofation field.)

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

9
(PLC sends the command to
report the next field.) Nofe: if
the PLC leaves the 1 (dec)
in the command, the
IND560 terminal does NOT
see this as another
command fo report the next
rotation field.

2 (dec) loaded
info command
word O:XX1

10
(IND560 terminal
acknowledges the command
and sends rate af every A/D
update until the PLC gives
the command to report the
next rotation field.)

RESERVED for
Future Use

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

Floating
point value
= rafe
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- Command .
Scale command Scale Floating Floating
Step # (from PLC) Point Value response from | po.nt vialue
terminal
11 1 (dec) loaded
(PLC sends the command info command
fo report the next field in the word O:XX1
rotation.)
12 Command ack. =1 Floating
(IND560 terminal F.P.ind=1 point value
acknowledges the = net wi.
command and sends net
weight at every A/D update
until the PLC gives the
command to report the next
rotation field.)
13 2 (dec) loaded
(PLC sends the command info command
to report the next field.) word O:XX1
14 RESERVED for [ Command ack. = 2 Floating
(IND560 terminal Future Use F.P.ind=6 point value
acknowledges the = rafe
command and sends rate at
every A/D update until the
PLC gives the command to
report the next rotation
field.)
At approximately every 58 msec the IND560 terminal updates its data with new data, but it does not
advance fo the next field in the rofation until the PLC sends it the command fo report the next field. The PLC
should check the floating point indication bits to determine which data is in the floating point value.

Floating Point and String Data Field Codes for BTW/BTR

Tables 1-13 and 1-14 describe some of the floating point and string dafa fields that the
IND560 ferminal can access. String dafa fields are ASCII character strings that identify an
IND560 Shared Data Variable. Each table confains the following information:

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

The field code must be expanded fo eight ASCII bytes by filling with two leading spaces.
The field code structure is CCIIAA; where CC is the Shared Data Class consisting of two
ASCII alpha characters; where Il is the Shared Datfa Class Instance consisting of two ASCII
numeric characters; where AA is the Shared Data Class Instance Atftribute consisting of two
ASCII numeric characters. The Shared Data Class Instance is typically ‘017, there are only @
few Shared Datfa Classes that have more than one Instance.

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

Description—is a description of the field.
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Read/Write—indicates whether the PLC can read and/or write 1o the field.

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

Table 1-13: Floating Point Data Fields

Field Code Description Read/Write | Length
wi0110 Gross Weight R 4
wiO111 Net Weight R 4
wt0112 Auxiliary Gross Weight R 4
wt0113 Auxiliary Nef Weight R 4
ws0102 Tare Weight R 4
ws0104 Auxiliary Tare Weight R 4
sp0105 Target Coincidence Value RAW 4
wx0131 Scale Motion (O or 1) R 4
wx0132 Center of Zero (O or 1) R 4
wx0133 Over Capacity (O or 1) R 4
wx0134 Under Zero (O or 1) R 4
wx0135 Net Mode (O or 1) R 4
ws0101 Current Scale Mode R 4
ws0102 Tare Weight R 4
ws0104 Auxiliary Tare Weight R 4
ws0105 Current Units R 4
ws0106 Tare Source R 4
cs0104 Auxiliary Weight Unifs R/AW 4
sp0104 Target Data Stream Type R/W 4
xp0101 Transaction Counter RAW 4
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Table 1-14: String Data Fields

Field Code Description Read/Write | Length
wt0101 Gross Weight R 13
wi0102 Net Weight R 13
wt0103 Weight Units R 4
wt0104 Auxiliary Gross Weight R 13
wt0105 Auxiliary Net Weight R 13
wit0106 Auxiliary Weight Units R 7
cs0112 Custom Units Name RAW 13
cs0103 Scale ID R/AW 21
sp0101 (Target) Descriptor Name RAW 21
xd0103 Current Date R 12
xd0104 Time of Day R 12
cs0103 Software Part Number R 15
az0101 IDT Prompt RAW 40
az0102 ID2 Prompt RAW 40
ar0108 IDT Response RAW 40
ar0109 ID2 Response R/W 40
pt0101 Print Template 1 RAW 40
ptO111 Print Literal 1 RAW 40

'@ Refer to the Shared Data Variable list provided on the IND560 documentation CD part
number 71209397.

Block Transfer

Block Transfer mode is much less efficient than the discrete data modes, which are

optimized for real time communications of weight and status data. Block Transfer mode
accesses the IND560 “Shared Data” directory structure each time a dafa ifem is accessed.
By contrast, the discrefe mode communications has a direct interface to a limited number

of real time ferminal data fields.

'@ Do not use Block Transfer mode for real-time communications.
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Block Transfer Data

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

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

Block Transfer Formats

Tables 1-15 and 1-16 provide block transfer format information for block transfer write to
the terminal and block transfer read from the terminal.

Table 1-15: Block Transfer Write (Words 0-62) to Terminal

Base#| o0 | 1 | 2 [ 3 | a4 | s | e | 7 | 8 | o
N#:0 Display 16 Byte Display String: senf from PLC fo ferminal shared data 8 Byfe>>
' Mode* if preceding word is non-zero value and discrete display bits are set to 7 ASCII
<<Floating Point Write Field : . ' ' - ;
N#:10 | Code: shows where next value Floafing Point Write 8 Byte ASCII String Write F|e_3ld Code: shows 40
: Value where the next value will be loaded Byte>>
will be loaded
N#:20 <<40 Byte String Data. Note: if string is shorter than 40 bytes it must be leff justified and null-terminated >>
N#:30 << 40 Byte String Data. Nofe: if string is shorfer than 40 bytes it must be left-justified 8 Byte>>
: (and null-terminated)>> ASCII
. <<Floating Point Read Field 8 Byte (ASCII) String Read Field Code: requests
N#:40 Code: requests FP value for BTR string value for BTR Reserved
N#:50 Reserved
N#:60 Reserved
Table 1-16: Block Transfer Read (Words 0-62) from Terminal
Basse#| o0 | 1 | 2 | 3 4 | 5 6 | 7 | 8 | o
8 Byte (ASCII) Floating Point Read Field Floating Point Read | 8 Byte (ASCII) String Read Field Code:
N#:0 . ) - - )
Code: name of value sent in next field Value name of string sent in next field
N#:10 40 Byte Data String>>
N#:20 <<40 Byte String Data. Note: if string is shorter than 40 bytes it must be lefi-justified (and null-terminated)>>
N#:30 Reserved
N#:40 Reserved
N#:50 Reserved
N#:60 Reserved

* Display Mode: The integer value of this word determines how the IND560 display operates: O = reset display to normal mode,
1 = display until overwritten by PLC or ENTER is pressed, 2 = display for 30 seconds, 3 = display for 60 seconds,
any value > 3 = reserved.

All Field Codes are six right-justified bytes expanded to eight with two leading spaces.
Example SD = wit0101 . Hex value of field code = 2020 7774 3031 3031

1-21
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Controlling the Discrete 1/0 Using a PLC
Interface

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

Hardware Setup

Wiring

The IND560 terminal’s A-B RIO option card uses a three-position removable terminal strip
to connect to the A-B RIO network interface (Figure 1-2). Cable distance, type, and
termination are specified by Allen-Bradley (See Allen-Bradley documentation for reference

on cable design guidelines for the various PLCS). Mettler-Toledo recommends Belden
9463 cable.

4 The connectfor comes with the RIO option Kit.

PLC TERMINATION

ALLEN-BRADLEY REMOTE 1/0 ADAPTER

NOTES:
1. CONNECTION WITH TWIN AXIAL CABLE (BLUE HOSE)
SHOWN.
2. REFER TO ALLEN-BRADLEY REMQTE 1/0 DOCUMENTATION
FOR TERMINATION RESISTOR AND OTHER CONSIDERATIONS.
3. WIRE SIZE: 14 AWG (2.088 mm?) MAXIMUM
22 AWG (0.322 mm*) MINIMUM.

BLLE —[ ®
—SHELD H ®
— CLEAR —[®

Figure 1-2: Three-Position Terminal Strip Wiring

Software Setup

1-22

The IND560 terminal automatically detects the presence of an A-B RIO Kit option board if
one is installed. When detected, the IND560 ferminal adds the Allen-Bradley parameters in
a program block under Communications -> PLC. You can configure these parameters just
as you configured the other blocks. Figure 1-3 graphs the A-B RIO program block.
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Allen-Bradley Remote /O

—l-{ Communication

L PLC

H AEBRIO |
o Mode Address [H 1", 0.82
- Siart Quaresr o 1", 234
HH  Last Rack o Jisabl=d®, Enalbled
-4 Data Rate |, 57,600°, 115,200 230,200
H Block Transfer Jizabled®, Enabled

—l{ Data Format
I:: Forrmat ¥ Integer”, Division, Floating Point

Message Slots

1%, 2.2.4

Figure 1-3: The Allen-Bradley Program Block

PLC-RIO Setup Sub-Block

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

To configure the block:

1. From Setup select Communications/PLC/RIO
Select the Node Address (0-62)

Select Start Quarter (1-4)

Select Last Rack (enable, disable)

Select Data Rate (57.6K, 115.2K, 230.4K)
Select Block Transfer (Enabled, Disabled)
2. Data Format

o o w =

E.

A. Select the Format (Floating Point or Integer or Divisions)

¢ Floating Point—displays weight in floating point dafa format

¢ Integer—displays scale weight as a signed 16 bit integer (= 32767)

o Divisions—displays scale weight in display divisions. The PLC mulfiplies the
display divisions by the increment size to calculate the weight in display units.

B. Select the number of Message Slots (1,2,3,0r 4)

4 Refer to the Discrete Read and Discrete Write tables in this manual for additional
information on mapping of discrete read datfa to the PLC.

1-23
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Troubleshooting

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

e Check wiring and network termination.

o Confirm that the IND560 seftings mafch what are in the PLC as far as data type and
rack assignment.

¢ Replace the RIO interface kit if the problem persists.

Allen-Bradley RIO Option Kit Part Numbers

There are no associated spare parts with the RIO opfion kit. The kit CIMF part number is
71209098. Table 1-17 shows what comes in the Kit.

Table 1-17: A-B RIO Option Kit

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

1-24
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Interfacing Examples

Figures 1-4 through 1-8 show ladder logic programming examples for RSLogix 5000
software. The documentation CD part number 71209397 contains the following examples
also.

ft/ RSLogix 5000 - IND560_Integer [1756-11] - [MainProgram - MainRoutine] .
|H’ File Edit “ew Search Logic Communications Tools Window Help Edl

B[E(H] 8] (8 | [ -] &nln| [ 58| /e

fH Path | TCP-4111.111.111.1614B ackplanehd) | iEJ

Ofine [, I RUN

Mo Forces ).v- ; oK i

NoEdis ,g,_l_ﬁ;;T ﬂ H ]}54‘ ] JHP|LBLIJSRJJXR]RET|SBRITND‘ ﬂ
M. LI_LM FileMizc. A Flerhit A Sequencer ) Program Control {For

=5 Controller INDS60_Integer _J S| | 2
A Controller Tags
[ Contraller Fault Handler
[ power-Up Handler
=5 Tasks
-@ MamTa.sk 5 Copy Flle
= 5 MainProgram Source INDSG0 Data(0]
@ Pragram Tags Dest Recieved_fst ot
: Exj MainRauting Length 1
[ Unscheduled Programs
— : ﬁ Mation Groups il IL
| Ungrouped Axes Muttiply
(3 Trends Source & Recieved_1st_Ctr
=53] Data Types 0+
(5, User-Defined SOucEE o
=g strings Dest Soale_Data_1st_Chr_Rack
H E@o Predefined aod
- Cg Module-Defined
-89 L} Configur ation
= ﬂ [3] 1756-DHRIOE RIO _Scannet L
] & <0020 1743 RIO-ADAPTE

This Rung copies the ravy recieved Integer data to atag then converts i to a Real (Floating Point) number.
The MUL (Muttiple) function is not needed when calibration is in whale units.

Op

(End)

8 -
Type Ladder Diagram (Main)
Description

|
b
-
-
|

=) -_]_]\MainRuutine i

Ready Rung 0 of 3 jAPP' fEr [

(PO ————
¢4 slart Ak E Y 5000 - THDS. .

Figure 1-4: RSLogix 5000—IND560 Integer
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fa RSLogix 5000 - IND560_Float in IND560_Block_Transfer.ACD [1756-L1]* - [MainProgram - MainRoutine”]

|H5 File Edt Wiew Search Logic Communications Tools ‘Window Help
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Chapter 2.0

PROFIBUS Kit Option

Overview

The PROFIBUS option card enables the IND560 terminal fo communicate fo a
PROFIBUS L2-DP master according to DIN 19 245. It consists of an IND560
terminal backplane-compatible module and software that resides in the ferminal,
which implements the dafa exchange.

The PROFIBUS option card interfaces to programmable logic controllers (PLCs)
such as Texas Instruments 505 series, Siemens S5 series, and Siemens S7 series
PLCs. The PROFIBUS appears as a block of I/0 on the PROFIBUS network. The size
and mapping of the 1/0 is dependant on the setup of the PROFIBUS card at the
IND560.

The data mapped within the I/0 block is defined as Discrete or Shared Data
Variables. Based upon the IND560 setup, discrete dafa is either Integer, Division,
or Floating Point.

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

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

The Siemens S5-115 series PLC also interfaces fo the PROFIBUS using an 1/0
processor, an IM-308. This device must be locally programmed with the terminal
interface type files. Newer Siemens S7 PLCs have the PROFIBUS option on their
main controller card.

Communications

PROFIBUS is based on a variety of existing national and infernational standards.
The protocol architecture is based on the Open Systems Inferconnection (OSI)
reference model in accordance with the international standard ISO 7498.
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The IND560 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, confrollers such as PLCs exchange data via a fast serial link with their
distributed peripherals. The data exchange with these distributed devices is mainly
cyclic. The central controller (master) reads the inpuf information from the slaves
and sends the output information back to the slaves. If is imporfant that the bus
cycle time is shorter than the program cycle time of the controller, which is
approximately T0 ms in most applications. The following is a summary of the
technical features of the PROFIBUS-DP communications protocol:

Transmission Technique: PROFIBUS DIN 19 245 Part 1

o EIARS 485 twisted pair cable or fiber optic

e 9.6 kbit/s up to 12 Mbit/s, max distance 200 m at 1.5 Mbit/s extendible with
repeaters

e 12 megabaud maximum rate

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

e Mono-Master or Multi-Master systems supported
e Master and Slave Devices, max 126 stafions possible

Communications: Peer-to-Peer (user data transfer) or Mulficast (synchronization)

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 outputs are cleared
o Stop: Only master-master functions are possible

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

e Sync-Mode: Outputs are synchronized
e Freeze-Mode: Inputs are synchronized
Functionality:

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

o Activation or deactivation of individual DP-Slaves

o Checking of the configuration of the DP-Slaves

o Powerful diagnosis mechanisms, three hierarchical levels of the diagnosis
e Synchronization of inputs and/or outpufs

e Address assignment for the DP-Slaves over the bus

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

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

o All messages are transmifted with Hamming Distance HD=4
e Watch-Dog Timer at the DP-Slaves
e Access protection for the inputs/outputs at the DP-Slaves

o Data transfer monitoring with configurable timer interval at the DP-Master
(DPMT)

Device-Types:

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

e 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
inpufs/outputs, drives

Cabling and Installation:

o Coupling or uncoupling of stations without affecting other stations
¢ Proven and easy fo handle two conductor transmission fechnique

Node/Rack Address

Each IND560 PROFIBUS option card represents one physical node. The node
address is chosen by the system designer and then programmed into the IND560
and PLC. The IND560’s node address is programmed through the Sefup/
Communications/PLC tree on the IND560 front panel. The node address and
number of input and output words used to communicate between the terminal and
the PLC are programmed info the PLC by using its PROFIBUS network configuration
software and the IND560’s PROFIBUS GSD-type files.

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

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

Data Formats

The terminal’s PROFIBUS option card has two types of data exchanges: discrete
data and shared data. The locations for each of these types of dafa are predefined
by the IND56O.

2-3
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Each message slot selected to pass data through the ferminal’s PROFIBUS option
has its own assigned input and output words for continuous information fo and
from the PLC. Shared data access is only available when the Setup/
Communications/PLC/PROFIBUS Share Data option is Enabled. This data is used
to pass information that cannot be sent in the discrefe dafa because of size or
process speed limitations. It uses additional input and oufput word space. The
length of shared data value and data type is dependent on the type of shared data
field requested. In no case does it exceed 10 words (20 bytes).

Data Integrity

The terminal has specific bits to allow the PLC fo confirm that the data was
received without inferrupt, and the scale is not in an error condition. It is important
to monitor these bits. The PLC code must use them to confirm the integrity of the
data received for the scale. Refer to the detailed data charts for specific information
regarding the Data OK, update in progress, and dafa integrity bits and their usage.

Discrete Data

2-4

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

The infeger and division formats allow bi-directional communication of discrefe bit
encoded information or 16-bit binary word (signed integer) numerical values.

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

The discrete data format affects the input/output word space required per message
slof and the amount of input/output words used by the PROFIBUS option card.

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

The floating-point format requires more space per messages slot because floating
point data uses two 16-bit words of data fo represent the numeric data alone. The
floating-point format requires four 16-bit words of input and four 16-bit words of
output data per slot. Four scales using the floating-point format would use 16
words of input and 16 words of output data.
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Selection of the appropriate format depends on different issues. The range or
capacity of the scale used in the application should be considered. The integer
format can represent a numerical value of up to 32,767; the division format can
represent a numerical value of up fo 32,767 divisions (or increments); and, the
floating-point format can represent a numerical value encoded in IEEE 754, single
precision floating-point format.

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

Examples
250 x .01 scale

Scale Reads: 0 2.00 51.67 250.00
Format sent:

Int 0 200 5167 25000
Div 0 200 5167 25000
FLT 0 2.00 51.67 250.00

Any of the formafs could be used in this case.

50,000 x 10 scale

Scale Reads: 0 200 5160 50000
Format sent:

Int 0 200 5160 —(XXXXX)

Div 0 20 516 5000

FLT 0 200 5160 50000

The integer format could notf be used because it would send a negative value
once the weight exceeded 32,760.

150 x .001 scale
Scale Reads: 0 2.100 51.607 150.000

Format sent:

Int 0 2100 —(XXXXX)  —(XXXXX)
Div 0 2100 —(XXXXX) = (XXXXX)
FLT 0 2.100 51.607 150.000

The integer and division formats could not be used because they would send a
negafive value once the weight exceeded 32.767. Please see each format’s
detailed descriptfion of the dafa available fo determine which is most suitable.
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Integer and Division

2-6

When the Integer or Division format is selected, each message slof will have two

16-bit words for Read dafa and two 16-bit words for Write data. Read data refers
to the data sent from the IND560 to the PLC (PLC Read). Write Data refers to data
sent from the PLC fo the IND560 (PLC Write).

The Read data consists of one 16-bit word for the IND560’s weight information
(Word 0 IN) and one 16-bit word for bit encoded status information (Word 1 IN).
The IND560 selects the type of data that is placed in Word O IN based on based
on the selection contained in Word 1 OUT , Bits O, 1, and 2.

The PLC’s output words—Word O OUT and Word 1 OUT—consist of one 16-bit
integer value, which may be used to download a fare or farget (Word O Out) and
one 16-bit word for bit encoded command information (Word 1 OUT).

Tables 2-1 and 2-2 provide detailed information on the integer and division data
formats. Note that the function of Word 1 IN, Bits O, 1, and 2 are dependant on the
application setup of OVER/UNDER of Material Transfer.
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Table 2-1: Discrete Read Integer (weight) or Division (div)—Terminal Output to PLC Input

Octal Address 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0
WORD O IN' X X X X X X X X X X X X X X X X
WORD T IN Dafa | Update in Net Motion | Inpuf 3| Inpuf 2| Inpuf 1| ENTER | Not Not Nof Not Not |Target 3| Target | Target
OK | progress | mode key Used | Used | Used | Used | Used 2 1
Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

'Discrete Read INTEGER or Division Word O IN

WORD 0 is a 16-bit, signed integer that may represent the scale’s gross, net, tare, rafe, target, or displayed weight. Three bits, set by the PLC in the Discrefe Write Word 1, Bits O, 1, and 2,
designate what data is represented in Discrete Word O.

Discrete Read INTEGER or Division Word 1 IN

Word 1
Word 1
Word 1
or
Word 1
Word 1
Word 1

Word 1

Word 1
Word 1
Word 1
Word 1

Word 1
Word 1
Word 1
Word 1

Word 1
Word 1
Word 1

Word 1

Bit O
Bit 1
Bit 2

Bit O
Bit 1
Bit 2

Bit 3

Bit 4
Bit 5
Bit 6
Bit 7

IN Bit 8
IN Bit 9
IN Bit 10
IN Bit 11

In Bit 12
IN Bit 13
IN Bit 14

IN Bit15

Target 1: Material Feed Mode Feed Bit O is ON when the Feed Output is ON else Bit O is OFF
Target 2: Material Feed Mode Fast Feed Bit 1 is ON when the Fast Feed oufput is ON else Bit 1 is OFF
Target 3: Material Feed Mode In Tolerance Bit 2 is ON when the weight is IN TOLERANCE else Bit 2 is OFF

Target 1: Over/Under Mode Under-Bit O is ON when weight is in the Under Zone else Bit O is OFF
Target 2: Over/Under Mode Ok-Bit 1 is ON when the weight is in the OK Zone else Bit 1 is OFF
Target 3: Over/Under Mode Over-Bit 2 is ON when the weight is in the OVER Zone else Bit 2 is OFF

Not Used

Not Used
Not Used
Not Used
Not Used

Enfer Key: Set ON when the ferminal’s keypad Enfer key is pressed. The Bit will be set OFF when the display mode bits change from a “0” to any non-zero value.
Input 1: Bit 9 = Equal to the state of Discrete Input 0.1.1 (ON = 1, OFF = 0)

Input 2: Bit 10 = Equal to the stafe of Discrete Input 0.1.2 (ON = 1, OFF = 0)

Input 3: Bit 11= Equal fo the state of Discrete Input 0.1.3 (ON = 1, OFF = 0)

Motion: Bit 12 is ON when the scale is in motion (unstable) else Bit 12 is OFF

Net Mode: Bit 13 is ON when scale is in Net Mode else Bit 13 is OFF

Update In Progress: Bit 14 is ON when the ferminal is in the process of updating its dafa for a PROFIBUS transfer. The PLC should ignore ALL data when this

bit is frue.

Data Ok: Bit 15 is ON when the scale is operating properly (NOT over capacity, in power-up, in expanded mode, or in sefup mode). The PLC should continuously
monitor this bit fo determine the validity of the discrete datfa input.
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Table 2-2: Discrete Write Integer (weight) or Division (div)—PLC Output to Terminal Input

Octal Address 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0
WORD 0 OUT' X X X X X X X X X X X X X X X X
WORD 1 OUT Load |Output 3|Output 2|Output 1| Reserved | Reserved | Reserved | Abort/ | Zero Print | Tare | Clear | Load |Select 3 |Select 2 |Select 1
Target Donot | Do not | Donot | Restart Tare
use use use Torgei
Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

'Discrete Write INTEGER or Division Word 0 OUT

2-8

Word 0 OUT A 16-bit, signed infeger value that may represent a Tare or Target value to be sent to the IND560
To load a new value info the Tare register, enfer the value info Word O Out and toggle Word 1 Out Bit 3 from OFF to ON.

To load a new value into the Targef register, enter the value into Word O Out and toggle Word 1 Out Bit 3 from OFF fo ON.
Discrete Write INTEGER or Division Word 1 OUT

Word 1 OUT Bit O
Word 1 OUT Bit 1
Word 1 OUT Bit 2
Word 1 OUT Bit 3

Word 1 OUT Bit 4
Word 1 OUT Bit 5
Word 1 OUT Bit 6
Word 1 OUT Bit 7

Word 1 OUT Bit 8

Word 1 OUT Bit 12
Word 1 OUT Bit 13
Word 1 OUT Bit 14

Word 1 OUT Bit 15

Select 1:  Bits O, 1, and 2 select the type of dafa sent to Word O IN for the selected message slof.
Select 2: 000" = display gross weight, ‘001" = send net weight, ‘010" = send the IND560 *“Displayed Weight”
Select 3:  '011” = send Tare weight, ‘100" = send Target, ‘101" = reserved, ‘110" or *111" = send Gross Weight

Load Tare: (First Message Slot Only) A transition from OFF to ON loads the value from WORD O OUT into the preset fare register of the IND560

Clear: (First Message Slot Only) A transition from OFF to ON initiates a Clear command
Tare: (First Message Slot Only) A transition from OFF to ON initiates a Tare command
Print: (First Message Slot Only) A transition from OFF to ON initiates a Print command
Zero: (First Message Slot Only) A transition from OFF to ON initiates a Zero command

Abort/Restart Target: If Bit 8 is transitioned from ON fo OFF all of the IND50’s targef oufputs are disabled.
A transition of Bit 8 from Off fo ON Bit 8 ON enables the target outputs and also causes the IND560 to reload the target values from their registers causing a new

target values to be used.

Output 1: (First Message Slof Only) Set Bit 12 ON to turn Output 0.1.1 ON. Set Bit 12 OFF fo turn Output 0.1.1 OFF.
Output 2: (First Message Slot Only) Sef Bit 13 ON fo furn Output 0.1.2 ON. Set Bit 13 OFF to turn Oufput 0.1.2 OFF.
Output 3: (First Message Slot Only) Set Bit 14 ON to furn Outpuf 0.1.3 ON. Set Bit 13 OFF to turn Output 0.1.3 OFF.

Warning: Outputs 1, 2, and 3 do nof reflect the actual state of the Output I/O—they are write-only bits. It is possible, based on the IND560 configuration fo

have another device besides the PLC controlling the output I/O. Example: Output 0.1.1 could be configured to be controlled by the IND560 “Feed” state. In that
case, the IND560 could control the “Feed” output and the state of the I/0 would not be reflected by the Output 1,2, and 3 bits since these are shown as write

only.

Output 4: (First Message Slof Only) Set Bit 15 ON to preload the Target into the IND560. The preloaded target will nof be used unfil Word 10UT

Bit 8 is fransitioned from OFF to ON.
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Floating Point

Operational Overview

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

The terminal uses integer commands from the PLC to select the floating point
weight output dafa. The ferminal recognizes a command when it sees a new value
in the scale slot command word. If the command has an associafed floating point
value (for example: loading a target value), it must be loaded info the floating
point value words before the command is issued. Once the terminal recognizes a
command, it acknowledges the command by sefting a new value in the command
acknowledge bits of the scale’s command response word. It also tells the PLC
what floating point value is being sent (via the floating point input indicafor bits of
the command response word). The PLC should wait until it receives the command
acknowledgment from the ferminal before sending another command.

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

The ferminal can send a rofation of up to nine different real-time values for each
message slot. The PLC sends commands fo the terminal to add a value to the
rofation. Once the rotatfion is established, the PLC must instruct the terminal fo
begin ifs rotation automatically, or the PLC may control the pace of rofation by
instructing the ferminal to advance fo the next value. If the ferminal is asked fo
aufomatically alternate its output data, it will switch to the next value in its rotfation
at the next A/D update. (The A/D update rate depends on the scale type. An analog
scale has an update rate of 17 Hz or 58 milliseconds.)

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

Tables 2-3, 2-4, 2-5, and 2-6 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.

2-9
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Table 2-3: Discrete Read Floating Point (float)—IND560 Output to PLC Input

Octal Address | 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0
WORD 0 Cmn | Cmnd Data | FP Input | FP Input | FP Input | FP Input | FP Input

Command dAck| Ack1 [infegrity 1 Ind5 | Ind4 | Ind3 | Ind2 | Ind1 RESERVED

Response 2

WORD 1 X X X X X X X X X X X X X X X X
FP value

WORD 2 X X X X X X X X X X X X X X X X
FP value

WORD 3 Data Data Nef Motion | Input 3 | Input 2 | Input 1 | ENTER | Custom | Custom | Always | Target | Not | Target Nof Target
Status OK | infegrity 2| mode key bit 2 bit 1 1 3 Used 2 Used 1
Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Discrete Read Floating Point Word 0 Command Response
Word O IN Bits O through 7

Word O IN Bits 8 through 12

Reserved.

FP Inputs Ind 1 thru 5: The Floating Point Input Indication bits (WORD O IN, Bits 8-12) are used fo determine what type of data is being sent in the
floating point value (WORD 1 IN and WORD 2 IN). These bits correspond fo a decimal value of 0-31 that represents a particular type of dafa. See the
Floating Point Input Indication Table to defermine what type is being sent.

Table 2-4: Floating Point Input Indication

Dec Data Dec Data Dec Data
0 Gross Weight* 8 Custom field #2* 16 — Tolerance value**
1 Net Weight* 9 Custom field #3 17 + and — Tolerance values™*
2 Tare Weight* 10 | Custom field #4 18 Primary units, low incrementf size
3 Fine Gross Weight* 11 Low-pass filfer frequency 19-28 | Reserved
4 Fine Net Weight* 12 | Noftch filter frequency 29 Last terminal error code
5 Fine Tare Weight* 13 | Target value 30 No dafa response-command successful
6 Not used 14 | + Tolerance value** 31 No data response-command failed
7 Custom field #1* 15 | Fine feed value

*  These are real-time fields that the PLC may request either through an input rofation or a report command. All other fields may only be requested through a report command.
** The (+) tolerance and (-) tolerance values can be sent separafely or the combined (+/-) tolerance values field can be used to set both (+) and (-) values to the same value.
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Word O IN Bit 13

Word O Bits 14 and 15

Data Integrity 1: The Data Integrity bif in WORD O IN Bif 13 is used in conjunction with the bit in WORD 3 IN Bit 14 fo insure that the floating point
data is valid. For the data fo be valid both bits must have the same polarity. These bits will change to the opposite state every A/D (scale) update. If
they do not have the same value the data is invalid and the PLC should ignore ALL of the dafa in this case and re-scan it.

Cmnd. Ack 1: Command Acknowledge bits are used by the IND560 to inform the PLC that it has received a new and valid command. The IND560

Discrete Read Floating Point Word 1 and Word 2 FP Value

Word 1IN and Word 2 IN

The 32 bits in WORD 1IN and WORD 2 IN are a single-precision floating poinf value that may represent the scale’s gross, fare, net, target, fine
gross, fine tare, fine net, or filter setfing data. The PLC command in the respective slots output word determines what data will be sent.

Discrete Read Floating Point Word 3 Status

Word 3 IN Bits 0,2 & 4

Word 3 IN Bits T & 3
Word 3 IN Bit 6
Word 3 IN Bits 6 & 7

Word 3 IN Bit 8

Word 3 IN Bit 9
Word 3 IN Bit 10

Target: The 3 target bits (bit O, bit 2, and bit 4) indicafe the status of the target comparison logic. When in maferial fransfer mode, bit O is Feed, bit
2 is Fast Feed (if 2-speed feed) and bit 4 is In Tolerance. When in over/under mode, bit O is Under, bit 2 is OK and bit 4 is Over. An “ON” condition
is indicafed by the bit being set fo a *1”, an “OFF” condition is indicafed by the bit set fo a *0”.

Not Used
This bit is always set to *1”

Custom Bits: The custom bifs can be used with a custom application to communicate special status fo the PLC. The custom code and PLC code
define the meaning of these bits (SDV acO101 and SDV ac0102).

Enter Key: Bit 8 is set to a *1” when the ENTER key is pressed on the keypad of the terminal. The bit will be cleared fo *0” when the display mode
bits (see the output table) change from a *0” to any non-zero value.

Input 1: Equal to the state of Discrete Input 0.1.1 (ON = 1, OFF = 0)
Input 2: Equal to the state of Discrete Input 0.1.2 (ON = 1, OFF = 0)

Discrete Read Floating Point Word 3 Status

Word 3 IN Bit 11
Word 3 IN Bit 12
Word 3 IN Bit 13
Word 3 IN Bit 14

Word 3 IN Bit 15

Input 3: Equal to the state of Discrete Input 0.1.3 (ON = 1, OFF = 0)
Motion: Bit 12 is set fo a “1” when the scale is in motion (unstable).
Net Mode: Bit 13 is sef fo a *1” when the scale is in net mode (a tare has been taken).

Data Integrity 2: The Data Integrity bit in WORD 3 IN Bit 14 is used in conjunction with the bit in WORD O IN Bit 13 fo insure that the floating point
data is valid. For the dafa o be valid both bits must have the same polarity. These bits will change to the opposite state every A/D (scale) update. If
they do not have the same value the data is invalid and the PLC should ignore ALL of the data in this case and re-scan it.

Data OK: Bit 15 is set to a *1” when the scale is operating properly (NOT over capacity, under capacity, in power-up, in expanded mode, or in
diagnostic mode). The PLC program should continuously monitor this bit.
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Table 2-5: Discrete Write Floating Point (float)—PLC Output to Terminal Input

Octal Address 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0
WORD 0 OUT RESERVED

WORD 1 OUT Scale command 1

WORD 2 OUT X X X X X X X X X X X X X X X X
FP load value

WORD 3 OUT X X X X X X X X X X X X X X X X
FP load value

Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Discrete Write Floating Point (float) Word O Reserved
Word 0 OUT Reserved: This 16 bift word is only present in message slot 1.

Discrete Write Floating Point (float) Word 1 Scale Command

Word 1 OUT Scale Command: 1- The command words WORD 1 and WORD 4 (for the second set of data) is used fo instruct the ferminal what data to send in
the discrete read data, to load the floating point data in the write command, and to control the terminal’s discrete outputs or display. See the PLC
Output Command Table for a list of the available commands and their respective decimal or hex value. Not all commands will require a value in the
floating point load value words.

Discrete Write Floating Point (float) Word 2 and 3

Word 2 & 3 Out A 32 bit, single precision floafing point value. This value is used with the command in WORD 1 to instruct the ferminal to download the floating
point value into the field specified by the command.
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Table 2-6: PLC Output Command Table (Floating Point Only)

0 00 Report next rotation field @ next A/D update ' 82 52 Display Message 2 ar0102
1 01 Report next rotation field " 83 53 | Display Message 3 ar0103
2 02 | Report next rotation field ' 84 54 | Display Message 4 ar0104
3 03 Resef rofation

11 Ob | Report net weight ' 85 55 | Display Message 5 ar0105
12 Oc Report fare weight "* 87 57 Display block transfer message

13 0d | Report fine gross weight " 88 58 | Disable weight display

14 Oe | Report fine net weight "* 89 59 | Enable weight display

15 0f | Report fine tare weight "* 90 5a | Set discrete output 0.1.1 “ON” di0105
16 10 Not used 91 5b Set discrete outpuf 0.1.2 “ON” di0106
17 11 Report custom float value #1 ° gjo101 92 5c Set discrete outpuf 0.1.3 “ON” dio107
18 12 Report custom string value #2 ak0101 93 5d Set discrete output 0.1.4 “ON” dio108
19 13 Report low-pass filfer frequency ° 100 64 Set discrete output 0.1.1 “OFF” dio105
20 14 Report nofch filter frequency * 101 65 Set discrete outpuf 0.1.2 “OFF” di0o106
21 15 Report target value * 102 66 [ Set discrete outpuf 0.1.3 “OFF” dio107
22 16 Report (+) tolerance value 103 67 Set discrete output 0.1.4 “OFF” di0108
23 17 | Report fine feed ** 110 6e | Sef target value *
24 18 Report (-) tolerance value 111 6f Set farget fine feed value *
25 19 Report (+/-) tolerance value ° 112 70 Set +/- tolerance value *
27 1b Report custom float value #3 ° 0j0102 114 72 Enable farget comparison
28 1c Report custom string value #4 ° ak0102 115 75 Disable target comparison
29 1d Not used 116 76 | Target use gross weight
30 le Report primary units * 117 77 Target use nef weight
40 28 | Add gross weight fo rotation 119 77 Target fill (FILL-560 software only)
41 29 | Add nef weight to rotation 120 78 | Target discharge (FILL-660 only)
42 20 Add tare weight to rotation 121 79 Enable target latching sp0106
43 2b Add fine gross weight fo rofation 122 7a Disable target latching sp0106
44 2c Add fine net weight fo rofafion 123 7b Reset farget lafch sp0107
45 2d Add fine tare weight to rofation 143 8f Nof used
46 2¢ | Add rate fo rofation (reserved for future use) 150 96 | Set custom float Output 1 value ® 0j0103
47 3f Add custom value #1 to rotation 151 97 Set custom string Output 2 value ° ak0103
48 30 | Add custom value #2 to rofation 152 98 | Set custom float Output 3 value ° 0j0104
60 3c Load programmable tare value * 153 99 | Set custom string Output 4 value °
61 3d Pushbutton fare command wc0101 160 a0 | Apply scale setup (reinitialize)
62 3e Clear command wc0102 161 al Write scale calibration to EEPROM
63 3f Print command wc0103 162 a2 Disable terminal tare (IDNet only)
64 40 | Zero command wc0104 163 a3 Enable terminal tare (IDNet only)
68 44 Trigger 1 command
69 45 Trigger 2 command
70 46 | Trigger 3 command
71 47 Trigger 4 command
72 48 | Trigger 5 command
73 49 | Set low-pass filter frequency *
74 4a | Set notch filter frequency *

NOTES:

1

A command that requests real-time fields from the terminal.
The terminal updates this input data to the PLC at the A/D
update rate of the scale.

A command used by the PLC to select the next field from the
input rotation. The PLC must alternate between these two
commands to fell the terminal when to switch to the next field
of the input rotafion.

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

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

5 A command used between the PLC and a custom application.
This dafa has a four-byte length and is defined by the
application.
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Floating Point Data Format and Compatibility

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

Although the single-precision floafing point number provides greater numerical
precision and flexibility than integer weight representations, it has limitafions. The
weight representation may not be exact, particularly for the extended-resolution
weight fields for high-precision bases.

There are two data integrity bits that the IND560 uses to maintain data infegrity
when communicating to the PLC. One bit is in the beginning byte of the data; the
second is in the ending byte of the data for a scale slot. The PLC program must
verify that both data infegrity bifs have the same polarity for the data in the scale
slof to be valid. There is a possibility that the PLC program will see several
consecutive invalid reads when the IND56G0 is freely sending weight updafes. If the
PLC program detects this condition, it should send a new command fo the
IND560.

Floating Point Command Examples

Tables 2-7 through 2-10 provide floating point command examples where the
IND560 terminal is configured as node 3, using input and output words starting at
address 10.

Table 2-7: Data Requirement: Only Net Weight Sent (continuously) Message Slot 1

Scale Scale Command Floating
Step # Command Floating Response From Point
(From PLC) | Point Value IND560 Value
1 11 (dec) loaded
(PLC sends command info command none required
o IND560 to report word QW OR q
net weight) WY:T1
2 .
Command ack. =1 Net weight in
('N[:gﬁ]omsgﬁj)”e"" FP.ind. = 1 (nef) | floating point

As long as the PLC leaves the 11 (dec) in the command word the IND560 will update the net value

every A/D cycle.
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Table 2-8: Data Requirement: Load Target 1 Cutoff Value = 21.75 for Scale 1

Scale Scale Command Floating
Step # command Floating response from Point
(from PLC) Point Value IND560 Value
1 : :
. floating point
(PLQ loads ﬂqohng value = 21.75
point value first)
2 110 (dec)
(PLC sends command loaded into floafing point
to set farget 1 cutoff command word | value =21.75
value) QW OR WY:11
3
(IND560 sees new _
commqnd, loads the Command ack. = 1 _Floohng
value into the target I point value =
F.P.ind=13
and ends a refurn 21.75
message to indicafe
the new target value)
4
) 114 (dec)
(PLC m;TrucTs IND560 loaded info
. Ter_m@ol to start command word
using” new farget QW OR WY:11
value) '
5
Command ack. = 2 Il val
(IND560 sees new FP ind = 30 (null value)
command)

The PLC should always wait to receive a command acknowledgment before sending the next command
to the IND560. After the PLC finishes loading its target value, it can resume monitoring the weight
information it requires by sending a command fo report some type of weight or set up a rotation of

reported data.
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2-16

Table 2-9: Data Requirement: Rotation of Gross Weight and Rate Updated on A/D

Scale Command Floatin
Scale Command : g
Step # (from PLC) Floating Response from Point
Point Value IND560 Value
1 3 (dec) loaded into
(PLC clears out any previous command word
rotation with reset) QW OR WY:11
2 Command ack.= 1
(IND560 sees new FP ind = 30
command)
3 40 (dec) loaded info
(PLC adds gross weight to command word (null value)
rotation) QW OR WY:11
4 Command ack. = 2
(IND560 sees new FP ind =30
command)
5 46 (dec) loaded info
(PLC adds rate to the command word RIIE:?JITELEZEUZ;W
rotation) QW OR WY:11
6
Command ack. = 3 | (null value)
(|ND560 Sees new F.P.ind = 30
command)

At this point, the rofation has been set up. Now the PLC

needs to command the IND560 fo beg

in the rotation.

7
(PLC sends the command to

0 (dec) loaded into
command word

begin the rotation at A/D) QW OR WY: 11
8 Command ack, =0 | loating
(IND560 sends gross weight EP ind=0 point value
at A/D update ~ 58 msec) i - = gross wt.
9 _ .
(PLC leaves O in command | © e 19909 10 | ReERVED For | Command ack. = 0| Hoang
command word ) point value
word and IND560 sends the | qu/ OR WY:11 Future Use F.P.ind=6 ~ rdfe
rate value at next A/D) '
10
0 (dec) loaded info Floatin
(PLC leaves O in command éomr)nond word Command ack. = 0 point vol%e
word and IND560 sends the QW OR WY:11 F.P.ind=0 = gross wi
gross value at next A/D) ' '
11
0 (dec) loaded into Floatin
(PLC leaves 0 in command éomr)nond word | RESERVED for | Command ack. =0 point vol%e
word and IND560 sends the | qu/ OR WY:11 Future Use F.P.ind=6 ~ rdfe

rate value at the next A/D)

This rofation continues until the PLC sends a different command. At approximately every 58 msec the
IND560 updates its data with the next field in its rotation. The PLC must check the floating point indication
bits to defermine which data is in the floating point value.

‘M Refer to the Shared Data Variable list provided on the IND560 documentation
CD part number 71209397.
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Table 2-10: Data Requirement: Rotation of Net Weight and
Rate Updated on PLC Command

Scale Command Floating
Scale command ; .
Step # (from PI.C) Floating response from Point
Point Value terminal Value
1 3 (dec) loaded into
(PLC clears out any previous command word
rotation with reset) QW OR WY:11
2 Command ack.= 1
(IND560 sees new FP.ind = 30
command)
3 41 (dec) loaded info (null value)
(PLC adds net weight fo command word
rotation) QW OR WY:11
4 Command ack. = 2
(IND560 sees new FP. ind =30
command)
5 46 (dec) loaded info | RESERVED for
(PLC adds rate to the command word Future Use
rotation) QW OR WY:11
6 Command ack. = 3 | (null value)
(IND560 sees new FP.ind = 30
command)

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

mands to the IND560 to begin the

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

1 (dec) loaded into
command word
QW OR WY:11

8
(IND560 acknowledges the
command and sends net
weight af every A/D update
until the PLC gives the
command fo report the next
rotation field.)

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

Floating
point value
= net wt.

9

(PLC sends the command to
report the next field.) Note: if
the PLC leaves the 1 (dec)

in the command, the
IND560 does NOT see this
as another command to

report the next rofation field.

2 (dec) loaded info
command word
QW OR WY:11

10

(IND560 acknowledges the
command and sends rate af
every A/D update until the
PLC gives the command to
report the next rofation field.)

RESERVED for
Future Use

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

Floating
point value
= rate
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Scale Command Floating
Scale command . .
Step # (from PI.C) Floating response from Point
Point Value terminal Value
11 1 (dec) loaded into
(PLC sends the command command word
to report the next field in the QW OR WY:11
rotation.)
12 Command ack. =1 Floating
(IND560 acknowledges the F.P.ind =1 point value
command and sends net = net wi.
weight af every A/D update
until the PLC gives the
command to report the next
rotation field.)
13 2 (dec) loaded into
(PLC sends the command command word
to report the next field.) QW OR WY:11
14 RESERVED for | Command ack. = 2 Floating
(IND560 acknowledges the Future Use F.P.ind=6 point value
= rate

command and sends rate at
every A/D update until the
PLC gives the command to
report the next rofation
field.)

At approximately every 58 msec the IND560 updates its data with new data, but it does not advance to the
next field in the rotation until the PLC sends it the command to report the next field. The PLC should check
the floating point indication bits fo determine which data is in the floating point value.

Floating Point Numbers

The Simatic TI505 PLCs support the IEEE Standard floating point numbers.
According the Simatic TI505 Programming Reference Manual real numbers are

2-18

sfored 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 floafing 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 S5
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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Shared Data

Operational Overview

PROFIBUS PLCs can access the terminal’s Shared Data. Since the PROFIBUS
communications supports up to 244-byte messages at speeds typically in the
range of 1.5 to 12 megaheriz, there is not a need for two separate modes of
communication unlike Allen-Bradley and its block transfer. PROFIBUS PLCs can
read IND560 Shared Data variables, write new values to IND560 Shared Data
variables, and write operator messages on the terminal’s lower display. For
PROFIBUS, the PLC output data had additional fields for accessing Shared Data.
The PLC must specify the Shared Data command and variable name in the PLC
output message. If the command is a write command, then the PLC output
message must also contain the write field value. The maximum length of the value
is 20 bytes. When the Shared Data command is a read command, the PLC input
message will have a read field containing the data from the Shared Data variable
specified in the output message. The maximum length of the data reported in the
read field is 20 bytes. The Shared Data variables are self-typing. The IND560
terminal defermines the type of any valid data field in the message from the
variable’s name and definition in Shared Data. The terminal will not allow string
data to be wriften in a floating point variable or visa versa.

Shared Data Input

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

O Null status

1 Command completed successfully

2 Invalid shared data name

3 Invalid shared data command

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

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

The output information for the shared data consists of four sections: the shared
data command, the shared dafa name, the shared data variable name, and the
shared datfa write value (if required by the shared data output command). The
shared data command information is a word that confains an infteger value. This
integer value represents one of the following status values:

0 Null command
1 Read shared data
2 Write shared data

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

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

Refer to the Shared Data Reference List for a complete listing of Shared Data
Fields.

Discrete Data 1/0
Space Usage Comparison

The following fables show a comparison of the integer, division, floating point, and
shared dafa formats” input and oufput data usage.

Table 2-11 shows a comparison between the integer dafa formats and the floating
point format of the input data. The input data is from the IND560 terminal to the
PLC, with node configured beginning at address “*0” and data format configured for
four Message Slofs.
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Table 2-11: Input Data

Address Word #

Integer, Division

Floating Point

IW:0 or WX:0 1st Slof (weight) 1st Slot command response
IW:1 or WX:1 1st Slot (status) 1st Slof floating point
IW:2 or WX:2 2nd Slot (weight) Value
IW:3 or WX:3 2nd Slof (status) 1st Slot status
IW:4 or WX:4 3rd Slot (weight) 2" Slot command response*
IW:5 or WX:5 3rd Slot (status) 2nd Slot floating point*
IW:6 or WX:6 4th Slot (weight) Value
IW:7 or WX:7 4th Slot (status) 2nd Scale status™
IW:8 or WX:8 Null 3“ Slot command response
IW:9 or WX:9 Shared Data Access Status 3" Slot floating point
IW:10 or WX:10 Shared Data Read Field Value** Value
W:T1 or WX: 11 Shared Datfa Read Field Value** 3" Slot status
IW:12 or WX:12 Shared Data Read Field Value** 4" Slot command response
IW:13 or WX:13 Shared Data Read Field Value** 4" Slot floating point
IW:14 or WX:14 Shared Data Read Field Value** Value
IW:15 or WX:15 Shared Datfa Read Field Value** 4th Slot status
IW:16 or WX:16 Shared Data Read Field Value** Shared Data Access Status
IW:17 or WX:17 Shared Data Read Field Value** Shared Data Read Field Value**
IW:18 or WX:18 Shared Datfa Read Field Value** Shared Data Read Field Value**
W19 or WX:19 Shared Data Read Field Value** Shared Data Read Field Value**
IW:20 or WX:20 Shared Data Read Field Value**
IW:26 or WX:26 Shared Data Read Field Value**

** The length of shared data value is dependent on the type of shared data field requested. In no case
does it exceed 10 words (20 bytes).
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Table 2-12 shows a comparison between the integer data formats and the floating
point format of the oufput data from the PLC to the IND560 terminal, with node
configured beginning af address O and data format configured for four Message

Slots.
Table 2-12: Output Data

Address Word # Integer or Division Floating Point
QW:0 or WY:0 1¥ Slot (load value) Reserved
QW:T or WY:1 1* Slot (command) 1st Slot command
QW:2 or WY:2 2nd Slot (load value) 1st Slot Floating point
QW:3 or WY:3 2nd Slof (command) load value
QW:4 or WY:4 3" Slot (load value) 2nd Slof command*
QW:5 or WY:5 3 Slot (command) 2nd Slot Floating point
QW:6 or WY:6 4" Slot (load value) load value*
QW:7 or WY:7 4" Slot (command) 3“ Slot command
QW:8 or WY:8 Shared Data Command 3" Slot Floating point

(1" = Read,’2’" = Write)

QW:9 or WY:9 Null load value

QW:10 or WY:10

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

4" Slot command

QW:11 or WY:11

Shared Data Variable Name
Middle two characters of SDV Name
ex: ‘01" of 'wt0101”

4" Slot Floating point

QW:12 or WY:12

Shared Data Variable Name
Last two characters of SDV Name
ex: ‘01" of ‘'Wwt0101”

load value

QW:13 or WY:13 Shared Data Write Value** Shared Data Command
('l = Read,’2’ = Write)
QW:14 or WY:14 Shared Data Write Value** Null
QW:15 or WY:15 Shared Data Write Value** Shared Data Variable
Name
First two characters of SDV
Name

ex: ‘wt" of ‘wi0O101”

QW:16 or WY:16

Shared Data Write Value**

Shared Data Variable
Name
Middle two characters of
SDV Name
ex: ‘01" of ‘w0101’
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Address Word #

Integer or Division

Floating Point

QW:17 or WY:17

Shared Data Write Value**

Shared Data Variable
Name
Last two characters of SDV
Name
ex: ‘01" of ' Wi0101”

QW:18 or WY:18

Shared Data Write Value**

Shared Data Write Value**

QW:T19 or WY:19

Shared Data Write Value**

Shared Data Write Value**

QW:20 or WY:20

Shared Data Write Value**

Shared Data Write Value**

QW:21 or WY:21

Shared Data Write Value**

Shared Data Write Value**

QW:22 or WY:22

Shared Data Write Value**

Shared Data Write Value**

Shared Data Write Value**

QW:27 or WY:27

Shared Data Write Value**

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

IND560 PROFIBUS Message Mapping

Division/Integer—Shared Data Disabled

Message Slots = 1 : Total Size = 2 Words
Message Slots = 2 : Total Size = 4 Words
Message Slots = 3 : Total Size = 6 Words
Message Slots = 4 : Total Size = 8 Words

Request (PLC to IND560)
Word O — Word 1: Slot 1 (1st Message Slot)

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

Response (IND560 to PLC)
Word O — Word 1: Slot 1 (1st Message Slot)

Word 2 — Word 3: Slot 2 (2ndt Message Slot)
Word 4 — Word 5: Slot 3 (3rdt Message Slof)
Word 6 — Word 7: Slot 4 (4th Message Slot)
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Division/Integer—Shared Data Enabled
Message Slot = 1 total Size = 17 Words

Request (PLC fo IND560)
Word O — Word 1: Message Slot 1

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

Word 4 — Word 6: SDV name : example wtO101

Word 7 — Word 16: SDV write value

Response (IND560 to PLC)
Word O — Word 1: Message Slot 1

Word 2: NULL
Word 3: SD access stafus
Word 4 — Word 13: SD read value

Division/Integer—Shared Data Enabled

Message Slot =2 Total Size = 19 words

Request (PLC to IND560)
Word O — Word 1: Message Slot 1

Word 2 — Word 3: Message Slot 2

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

Word 6 — Word 8: SDV name : example wtO101

Word 9 — Word 18: SDV write value

Response (IND560 to PLC)
Word O — Word 1: Slot 1

Word 2 — Word 3: Slot 2

Word 4: NULL

Word 5: SD access status

Word 6 — Word 15: SD read value
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Division/Integer—Shared Data Enabled
Message Slot =3 Total Size = 21 Words

Request (PLC fo IND560)
Word O — Word 1: Message Slot 1

Word 2 — Word 3: Message Slof 2

Word 4 — Word 5: Message Slot 3

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

Word 8 — Word 10: SDV name : example wi0101

Word 11 — Word 20: SDV write value

Response (IND560 to PLC)
Word O — Word 1: Message Slof 1

Word 2 — Word 3: Message Slot 2
Word 4 — Word 5: Message Slot 3
Word 6: NULL

Word 7: SD access status

Word 8 —word 17: SD read value

Division/Integer—Shared Data Enabled
Message Slot =4 Tofal Size = 23 Words

Request (PLC to IND560)
Word O — Word 1: Message Slot 1

Word 2 — Word 3: Message Slof 2

Word 4 — Word 5: Message Slot 3

Word 6 — Word 7: Message Slot 4

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

Word 10 — Word 12: SDV name : example wt0101

Word 13 — Word 22: SDV write value
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Response (IND560 to PLC)
Word O — Word 1: Slof 1

Word 2 — Word 3: Slof 2

Word 4 — Word 5: Slot 3

Word 6 — Word 7: Slot 4

Word 8: NULL

Word 9: SD access status

Word 10 —word 19 : SD read value

Floating Point Shared Data Disabled

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

Request (PLC fo IND560)
Word 0: Reserved

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

Response (IND560 to PLC)
Word O — Word 3: Slot 1

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

Floating Point-Share Data Enabled
Message Slots = 1 : Total Size = 19

Request (PLC fo IND560)
Word 0: Reserved

Word 1 — Word 3: Message Slof 1

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

Word 6 — Word 8: SDV name : example wt0101

Word 9 — Word 18: SDV write value
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Response (IND560 to PLC)
Word 0 — Word 3: Message Slof 1

Word 4: SD access stafus
Word 5 — Word 14: SD read value

Floating Point-Share Data Enabled
Message Slofs = 2 : Total Size = 22

Request (PLC fo IND560)
Word 0: Reserved

Word 1 — Word 3: Message Slof 1

Word 4 — Word 6: Message Slot 2

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

Word 9 — Word 11: SDV name : example wiO101

Word 12 —Word 21: SDV write value

Response (IND560 to PLC)
Word 0 — Word 3: Message Slof 1

Word 4 — Word 7: Message Slot 2
Word 8: SD access status
Word 9 — Word 18: SD read value

Floating Point-Share Data Enabled
Message Slofs = 3 : Total Size = 25

Request (PLC to IND560)
Word O: Reserved

Word 1 — Word 3: Message Slot 1

Word 4 — Word 6: Message Slof 2

Word 7 — Word 9: Message Slot 3

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

Word 12 — Word 14: SDV name : example wi0101

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

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

Word 13 — Word 22: SD read value

Floating Point-Share Data Enabled
Message Slots= 4 : Tofal Size = 28

Request (PLC to IND560)

Word 0O: Reserved

Word 1 — Word 3: Message Slot 1

Word 4 — Word 6: Message Slof 2

Word 7 — Word 9: Message Slot 3

Word 10 — Word 12: Message Slot 4

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

Word 15 — Word 17: SDV name: example wiO101

Word 18 — Word 27: SDV write value

Response (IND560 to PLC)

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

Word 17 — Word 26: SD read value
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Controlling Discrete 1/0 Using a PLC
Interface

The IND56GO terminal provides the ability fo directly control its discrete outputs and
read its discrefe inputs via the (digital) PLC interface options. Sysftem integrators
should be aware that the IND560 discrete 1/0 updates are synchronized with the
A/D rate, notf with the PLC I/O scan rate. This may cause a noticeable delay in
reading inputs or updating outputs as observed from the PLC to real world signals.
Nofe that the oufputs must be unassigned in the IND560 terminal setup in order to
be confrolled by the PLC.
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Hardware Setup
Wiring

The IND560 terminal’s PROFIBUS option card has a DB-9 connector fo connect to
the PROFIBUS network inferface (Figure 2-1). Cable distance, type, and fermination

are specified by PROFIBUS. (See the PLC documentation for cable design
guidelines for the various PLCs.)

PLC TERMINATION

PROFIBUS DP
5 1
PROFIBUS INTERFACE @E
CONNECTOR i!ﬁ
PIN SIGNAL - 6
1 NOT USED
2 NOT USED NOTES:
3 RADITXD + 1. USE MATING CONNECTORS AND CABLE RECOMMENDED
7 TS FOR PROFIBUS CONNECTIONS.
5 GND BUS 2. REFER TO PROFIBUS INTERNATIONAL DOCUMENTATION
FOR OTHER CONSIDERATIONS.
6 +5Y BUS
7 NOT USED
8 RxD/TXD -
9 NOT USED

Figure 2-1: PROFIBUS Option Card DB-9 Connector

4 The IND560 harsh unit requires a right angle connector Siemens part number
BES7 972-0BA41-0XA0. The panel mount can use the right angle or straight
connector METTLER TOLEDO part number 64054361

Software Setup

The IND560 ferminal aufomatically detects the presence of a PROFIBUS option
card if one is installed, and adds the sefup parameters to the options block. To
configure the terminal for PROFIBUS, enter Setup and advance to the
Communications/PLC/PROFIBUS sub-block (Figure 2-2).

4 You must enter setup and configure each scale that is interfaced with the
PROFIBUS network.
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Profibus DP
—I~| Communization |
o ]
Profibus |
o Mode Address [ 17,2125 |
Ly Shared Data —r| Disabled®, Enabled |

Data Format
H Format [ nteger”, Division, Floating P n1|
S Message Slots () 19,234 |

Figure 2-2: Setup—Communications/PLC/PROFIBUS Sub-Block

PROFIBUS Setup Sub-Block

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

To configure the block:

1. Select Communicafions/PLC/PROFIBUS
A. Enter the Node Address (0-125)
B. Select Share Data Enabled or Disabled
2. Select Communicafions/PLC/Data Format
A. Select the Format (Floating Point or Integer or Divisions)
o Floating Point—displays weight in floating point dafa format
¢ Integer—displays scale weight as a signed 16 bit integer (+ 32767)

o Divisions—displays scale weight in display divisions. The PLC
multiplies the display divisions by the increment size to calculate the
weight in display units.

B. Select the number of Message Slots (1,2,3,0r 4)

4 Refer to the Discrete Read and Discrete Write tables in this manual for additional
information on mapping of discrefe read data to the PLC.

PROFIBUS GSD or Type Files

There are thirteen configurations of the PROFIBUS GSD or type files for the IND560
terminal’s different combinations of dafa formats. The length of the messages is
different for each of the data formats, but the length of the input and output
messages are the same within each format. The IND560 supports the message
types shown in Table 2-13.

2-31



IND560 PLC Interface Manual

2-32

Table 2-13: Message Types Supported by the IND560

Configuration

Functionality

1/0 2 Wrd (2 words in/ 2 words out) One message slot in int, div

1/0 4 Wrd (4 words in/ 4 words out) | Two message slots in inf, div

I/0 6 Wrd (6 words in/ 6 words out) Three message slofs in inf, div

I/0 8 Wrd (8 words in/ 8 words out) Four message slots in int, div

I/0 17 Wrd (17 words in/ 17 words out) | One message slot in int, div and Shared
Data Variable

I/0 19 Wrd (19 words in/ 19 words ouf) | Two message slots in int, div and
Shared Data Variable

I/0 21 Wrd (21 words in/ 21 words ouf) | Three message slots in int, div and
Shared Data Variable

I/0 23 Wrd (23 words in/ 23 words ouf) | Four message slots in int, div and
Shared Data Variable

I/0 4 Wrd (4 words in/ 4 words out) One message slof in float

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

I/0 12 Wrd (12 words in/ 12 words out) | Three message slots in float

I/0 16 Wrd (16 words in/ 16 words ouf) | Four message slots in float

I/0 19 Wrd (19 words in/ 19 words out) | One message slot in float and Shared
Data Variable

I/0 22 Wrd (22 words in/ 22 words out) | Two message slots in float and Shared
Data Variable

I/0 25 Wrd (25 words in/ 25 words ouf) | Three message slots in float and Shared
Data Variable

I/0 28 Wrd (28 words in/ 28 words out) | Four message slots in float and Shared

Data Variable

4 The PROFIBUS GSD files for the IND560 are available free of charge. They are
included on the documentation CD part number 71209397.
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PROFIBUS Option Kit Part Numbers

There are two PROFIBUS options. CIMF part number 71209096 is vertically
mounted and designed to work with the harsh IND560 and CIMF part number
71209097 is horizontally mounted and designed fo work with the panel mount

IND560. There are no associated spare parts with the PROFIBUS optfion kit. Table
2-14 shows what each kit contains.

Table 2-14: PROFIBUS Option Kit

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

Figures 2-1 and 2-2 show hardware setup and I/0O monitoring of the IND560 in the

Siemens Step 7 software. The documentation CD part number 71209397 contains
examples also.

E;:HW Config - SIMATIC 300(1)

Station Edit Insert PLC View Options Window Help

=181x]

D|e{z-[2 5 & s [ =] % »e]

PS 307 54

CPU 3152 DP

R

0l

-
=g PROFIBUS DP =
=] Addiional Field Devices

B General

£ g INDSE
: Universal module

1/0 2'wid

140 4'wid

1/0 B'wid

140 8'wid

140 12'wrd

140 16 Wrd

140 17 Wrd

1/0 13 'Wrd

140 21 wrd

1/0 22'wWrd

140 23'Wrd

1/0 25'wWrd

140 28'wrd

ﬂﬂ [0 UR

Slat Module

Order rumber

Firmniware

1Pl addiess

| address

0 addiess

Camment

BEGT 307-1EANDDAAD

BESY 315-2AF02-0AB0

2

N D
2 [j[cPusis2DP
o

proe

Press F1 ta get Help.

E}start| | || 8 smaTIC Manager - ING.. | &} W Config - SIMATIC .. K5 Var - Integer

Figure 2-1

- E Jaguar Industrial Temn_|
B 10

[ ] Gateway

B P

(] Compatible PROFIBLS DF
T3 CIR-Obigkt

-] ClosedrLoop Contraller
-] Configured Stations
- DP Y0 slaves
-] DPASA
- DPYRA Link
o

i

C

£

7 (] ENCODER
7 ET 2008
7] ET 200C

f-( ET 200eco -
1 3

%
PROFIBLIS-DP slaves for SIMATIC 57, J
M7, and C7 [distributed rack]

I

« B 1013 am
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W Config - SIMATIC 300(1) =18lx|
Station Edb Insert PLC Yiew Opfiors Window Help
J_Iililﬁl J Ble| dill I_J EE]
i _Di ;lgllll Prctie [5tandard j
: Lloxl—
Table Edt Insert PLC ‘Variable YView Options Window Help < i—
#| D|z(8] 8] &mle]o|-| x| [ 8] vl v @ 54 o
;lﬂil odule
Address | Symbol Symbol'comment Display f| Status value Modify value
L[ FW 25 “Wwad(®  Slot], InputWord D, Weiht Data DEC 2348
2| Plw 253 “iwordl”  Slot1, Input'Word 1, Status BIN 241000_0001_0000_0000
3 Pl 260 “mword?”  Slat 2, Input Word 2, Weight Data DEC 28 ' ' 4
4 Pl 262 “Irwordd”  S5lot 2, Inputond 3, Status BIN j2ﬂ1DGD;'DGDi_BD00:;BDDG 4
5 Plw 264 “niwordd" 5ot 3, Input Word 4, Werghl Data DEC 23 4
& Pl 266 “Inwords" ot 3, 1 BN 241000_0001_0000_0000 d
7 Pl 268 “InwWordg" DEC 8 d
B | W 270 Inwod? Slot4 InputW d 7, Status BIM 241000_0001_0000_0000 d
9 P! 256 "Oufwiordd"  Slot1, Dutput'word O, Tare/Target Valie  DEC P d
10| POW 252 "Ouwordl" Sl | Command BN 24#0000_0000_0000_0000 d
ﬂ— 11| POW 260 "Outwiord2" Tare/Target Value  DEC d
- 12| POW 262 "Oubw/iordd”  Cammand BIN e ial Tem _|
ﬂ_ﬂ o) U 13| POW 264 "Dulwordd" 4, Tae/TargetValue  DEC €
14| POW 266 "Oubwordd" ormand BN PE
15| POW 268 "Dubwords” TaeiTarget Value  DEC B
16| POW 270 "Oufwiord?" Slot4 Elutput W'ofd? Cormand “EIM in peripheral output can never be munitored.l BUS DF

Press Fi to get Help.

@start| | | 8 SATIC Manager - ... | % Hw Config - SaATIC 30... |[ 3 var - Integer

HDSA0_Divisions|SIMATIC 300(1)1...\57 Pragram(1)

[ @ F labs <5.2 7

of

L
PROFIBUS-DF slaves for SIMATIC 57, J
M7, and C7 [distributed rack]

Chg
« % 1015 4M

Figure 2-2
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Chapter 3.0

Analog Output Kit Option

The Analog Output option kit provides an isolated 4-20 mA or 0-10 VDC analog
signal oufput for gross weight or displayed weight. The outputs will be low when
the displayed weight is af zero. When the displayed weight reaches maximum
capacity, the outputs will increase fo the maximum (20 mA or 10 VDC). Any
weight between zero and full capacity will be represented as a percentage of the
output proportional to the percentage of full scale capacity.

The Analog Output sub-block lets you select the data source and calibrate analog
zero and full-scale values. The IND560 terminal must be calibrated fo the desired
scale before making Analog Output adjustments. The Analog Outpuf card has one
channel.

Data sources may be weight, none (for future use).

Specifications

Maximum Cable Length: 0-10VDC - 50 ft (15.2 m)
4-20mA — 1000 ft (300 m)

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

Outputs: 1 channel capable of supplying 4-20 mA or 0-10 VDC

Resolution: 16 bit resolution - 65536 levels across scale build

4 Note: If the load resistance ratings are exceeded, the analog oufput will not
operate properly.
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Installation

/A WARNING!

Kémil DISCONNECT ALL POWER TO THIS UNIT BEFORE REMOVING THE FUSE OR

SERVICING.
& CAUTION

OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC SENSITIVE DEVICES.

/A\ WARNING!

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

To install the Analog Output Option Kit PCB in the IND560 terminal:

1. Disconnect AC power to the IND560 terminal.

2. Remove the IND560 terminal rear panel if installing in a general purpose or
harsh environment unit. On the panel mount version only, remove the cover
plate from an open slot on the rear of the IND560 terminal.

3. Insert the Analog Output option card in an open slot in the rear of the ferminal.
Seat the card by inserting it into the slof, then tighfen the thumbscrews finger
tight.

4. Connect the external wiring to the Analog Oufput card outpufs.
Install the rear covers on the general purpose or harsh environment versions.

Power up the terminal. The IND560 terminal will recognize the new option
card automatically.

Setup In the IND560 Terminal

Figure 3-1 illustrates the setup procedures for configuring the Analog Output Kit
option.
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Analog Output

L PLC
Anazlog Output
Channel I Scale’. Mone
Zero Value  [H O kg"
Full Scale Vaule 50 kg"

El Analog Output Zero Calibration
= | AMALODG DUT — CAL ZERD WamNING | 2

Analog Output signal is now DVdmA. Adjust
with armows below

1 = [ [2]
[{T][ Analog Output Full Calibration |
Bec| | AMALOG OUT — CAL FULL WaRMING | 2 |

Analog Cutput signal is now 10V20mA. Adjust
with arrows below

[~ [ [ [2]

Figure 3-1: Setup Procedures for Configuring the Analog Output Option Card

Analog Output Setup Sub-Block

To configure the Analog Output Kit Opfion:

1. With power to the IND560 terminal removed, connect a volt or current meter fo
the appropriafe output. If the customer’s device is already connected, the meter
is nof necessary.

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

3. Select Analog Output prompt, select the source. Choices are Displayed, None,
Gross. Displayed option outputs analog signal based on the displayed net or
gross weight. None is reserved for future use. Gross means the scaling factor
is based on Gross weight.

4. Under Channel the opfions are scale and none. Scale is the only option
available now. None is reserved for future use. If none is chosen, the output
will go to full output.

5. Atthe Zero Value prompt, enter the desired zero value. Typically this would be
zero in most applications however you could use any valid weight below
span.

6. Atthe Analog Output Zero Calibration, use the keys to adjust the output fo be
exactly O VDC or 4 mA at the load, depending on the mode of operation. Note
that a warning is generated when enfering this sefup sequence. Also note that
there are fine and coarse up and down adjustments.

7. Atthe Analog Output Full Calibration, use the keys to adjust full scale output
to read exactly 10 VDC or 20 mA af the load, depending on the mode of
operation. A warning is generafed when entering this setup sequence. There
are fine and coarse adjustments. Note that the output can be adjusted to
reach up t012.5VDC or 24 mA by using those adjustments.
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Wiring

/A\ WARNING!

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 0-10 VDC output is 50 feet
(15.2 meters). The maximum recommended cable length for the 4-20 mA output
is 1,000 feet (300 meters). The recommended cable for use with the analog
oufput is shielded two-conductor stranded 20-gauge cable (Belden #8762 or
equivalent), which is available from METTLER TOLEDO using part number
510220190. See Figure 3-2 for connection information.

ANALOG OUTPUT TERMINATION

0 -10VDC
NOTES:
. 1. USE TWO CONDUCTOR SHIELDED CABLE.
L ?7 2. MINIMUM RESISTANCE OF DEVICE LOAD: 500 OHMS.
3. WIRE SIZE: 18 AWG (0.823 mm*) MAXIMUM
24 AWG ( 0.205 mm® ) MINIMUM
838
= =
+ =
o
(=]

VOLTAGE SENSING
DEVICE

ANALOG OQUTPUT TERMINATION
0 - 20 mA.

W
6568

NOTES:
1. USE TWO CONDUCTOR SHIELDED CABLE.
2. MINIMUM RESISTANCE OF DEVICE LOAD: 500 OHMS.
3. WIRE SIZE: 18 AWG (0.823 mm’ ) MAXIMUM
24 AWG ( 0.205 mm* ) MINIMUM

URRENT

OMMON —ﬁ—
¥

G
+ 0l

CURRENT SENSING
DEVICE

Figure 3-2: Analog Output Kit Wiring Connections
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Analog Output Kit Spare Parts

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

Table 3-1: Analog Output Option Kit

Description aty.
Installation Instructions 1
PCB Package 1
Installation Kit 1
Gland Kit 1
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ASCII Standard and Control Characters

Char. | Dec. | Hex. Char. | Dec. | Hex. Char. | Dec. | Hex. Char. | Dec. | Hex.
NUL 0 00 SP 32 20 @ 64 40 ) 96 60
SOH 1 01 ! 33 21 A 65 41 a 97 61
STX 2 02 . 34 22 B 66 42 b 98 62
ETX 3 03 # 35 23 C 67 43 c 99 63
EOT 4 04 S 36 24 D 68 44 d 100 64
ENQ 5 05 % 37 25 E 69 45 e 101 65
ACK 6 06 & 38 26 F 70 46 f 102 | 66
BEL 7 07 ! 39 27 G 71 47 g 103 67

BS 8 08 ( 40 28 H 72 48 h 104 | 68
HT 9 09 ) 41 29 I 73 49 i 105 | 69
LF 10 OA * 42 2A J 74 1A j 106 6A
VT 11 OB + 43 2B K 75 4B K 107 6B
FF 12 0c 44 2C L 76 4C | 108 | 6C
CR 13 0D - 45 2D M 77 4D m 109 6D
SO 14 OE . 46 2E N 78 4E n 110 | 6E
S 15 OF / 47 2F 0 79 4F 0 111 6F
DLE 16 10 0 48 30 P 80 50 P 112 | 70
DC1 17 11 1 49 31 Q 81 51 q 113 71
DC2 18 12 2 50 32 R 82 52 r 114 | 72
DC3 19 13 3 51 33 S 83 53 S 115 | 73
DC4 20 14 4 52 34 T 84 54 t 116 | 74
NAK 21 15 5 53 35 U 85 55 u 117 | 75
SYN 22 16 6 54 36 Vv 86 56 v 118 | 76
ETB 23 17 7 bb 37 W 87 b7 W 119 77
CAN 24 18 8 56 38 X 88 58 X 120 | 78
EM 25 19 9 57 39 Y 89 59 y 121 79
SUB 26 1A 58 3A Z 90 bA V4 122 7A
ESC 27 1B 59 3B [ 91 bB { 123 /B
FS 28 1C < 60 3C \ 92 5C | 124 | 7C
6S 29 | 1D = 61 3D ] 93 | 5D } 125 | 7D
RS 30 1E > 62 3E A 94 bE ~ 126 7E
us 31 1F ? 63 3F _ 95 bF 127 7F
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ASCII Standard and Control Characters

Char. | Dec. | Hex. Char. | Dec. | Hex. Char. | Dec. | Hex. Char. | Dec. | Hex.
C 128 | 80 é 160 | AO Ib 192 | CO ° 248 | F8
u 129 | 81 i 161 Al 193 | CI 249 | F9
é 130 | 82 6 162 | A2 194 | C2 260 | FA
a 131 83 u 163 | A3 195 | C3 § 251 FB
da 132 84 A 164 Ad 0z 196 C4 252 FC
a 133 | 85 N 165 | Ab 197 | Cb 263 | FD
& 134 | 86 166 | A6 198 | C6 254 FE
c 135 87 167 A7 199 C7 255 FF

136 | 88 é 168 | A8 224 | EO
é 137 | 89 169 | A9 B 225 | EIl
e 138 | 8A 170 | AA 226 | E2
i 139 8B 171 AB 227 E3
i 140 | 8C 172 | AC 228 | E4
] 141 8D [ 173 AD 229 Eb
A 142 | 8E « 174 | AE 230 | E6
A 143 | 8F » 175 | AF 231 | E7
E 144 | 90 176 | BO 232 | E8
0] 145 91 177 Bl 233 E9
A 146 | 92 178 | B2 234 | EA
0 147 93 179 B3 235 EB
o} 148 | 94 180 | B4 236 | EC
0 149 95 181 Bb 237 ED
a 150 | 96 182 | B6 238 | EE
u 161 97 183 B7 239 EF
_ 162 98 184 B8 240 FO

163 99 185 B9 241 F1

154 9A 186 BA 242 F2

165 9B 187 BB 243 F3

156 | 9C 188 | BC @ 244 | F4

1567 9D 189 BD ) 245 Fb5
Pt 168 9E 190 BE 246 F6
f 159 oF 191 BF 247 F7
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