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Important Installation Instructions

Power, Input, and Output (I/O) wiring must be in accordance with Class I, Division 2 wiring methods, Article 501-4 (b)
of the National Electrical Code, NFPA 70 for installation in the U.S., or as specified in Section 18-1J2 of the Canadian
Electrical Code for installations in Canada, and in accordance with the authority having jurisdiction. The following
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CLASS I, DIV. 2;
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D THIS DEVICE SHALL BE POWERED BY CLASS 2 OUTPUTS ONLY.
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Warnings

North America Warnings

A
B

Cc

Warning - Explosion Hazard - Substitution of components may impair suitability for Class I, Division 2.
Warning - Explosion Hazard - When in Hazardous Locations, turn off power before replacing or rewiring
modules.

Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the area is
known to be nonhazardous.

Suitable for use in Class |, division 2 Groups A, B, C and D Hazardous Locations or Non-Hazardous Locations.

ATEX Warnings and Conditions of Safe Usage:

Power, Input, and Output (I/O) wiring must be in accordance with the authority having jurisdiction

A
B

c

Warning - Explosion Hazard - When in hazardous locations, turn off power before replacing or wiring modules.
Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the area is
known to be non-hazardous.

These products are intended to be mounted in an IP54 enclosure. The devices shall provide external means to
prevent the rated voltage being exceeded by transient disturbances of more than 40%. This device must be used
only with ATEX certified backplanes.

DO NOT OPEN WHEN ENERGIZED.

Warning: This module is not hot-swappable! Always remove power from the rack before inserting or removing this
module, or damage may result to the module, the processor, or other connected devices.

Markings

Electrical Ratings

Backplane Current Load: 800 mA @ 5 Vdc

Operating Temperature: 0°C to 60°C (32°F to 140°F)

Storage Temperature: -40°C to 85°C (-40°F to 185°F)

Shock: 30g Operational; 50g non-operational; Vibration: 5 g from 10 Hz to 150 Hz

Relative Humidity 5% to 95% (without condensation)

All phase conductor sizes must be at least 1.3 mm? and all earth ground conductors must be at least 4mm?

For professional users in the European Union

If you wish to discard electrical and electronic equipment (EEE), please contact your dealer or supplier
for further information.

A Warning — Cancer and Reproductive Harm — www.P65Warnings.ca.gov

Agency Approvals & Certifications

Please visit our website: www.prosoft-technology.com
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1 Product Specifications

In This Chapter

s General SPeCIfiCatioNS..........ueviiiiiiiiiiee e 8

s Modbus SPeCifiCationS...........cciviiiiiiiiiiiieee e 9

The 3170-MBS Modbus Slave Communication Adapter can interface up to 8
Rockwell Automation FLEX and/or Integra I/O modules directly with any Modbus
Master. The following functionality is available:

e Multi-drop on an RS-485 link with other Modbus compatible devices

¢ Interface Analog and/or Discrete I/O directly to a Host

e Add FLEX I/O into applications where other manufacturer’s devices are
already in use

The 3170-MBS module is simple to use, requiring only the setting of several dip-
switch options. The Flex and Integra module data images are pre-mapped into
Modbus addresses to simplify reading and writing using standard Modbus
commands.

The 3170-MBS has read/write access to all Flex and Integra modules. This
allows a Host system to perform all functions necessary to get all I/O modules
functioning. All register data values can be accessed using Function Codes 3, 4,
6 and 16. Bit level Function Codes 1, 2, and 5 are also supported.

ProSoft Technology, Inc. Page 7 of 49
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3170-MBS ¢ Flex Platform
Modbus Slave Interface Module

1.1 General Specifications

I/0O Capacity: 8 I/0O modules (Flex and/or Integra)
RS-485 Communication port - 3 screw termination
Status LEDs

o Power / Control Status

o Serial TX, RX and ERROR Status

Input Voltage: 24 VDC (19.2-31.2 VDC)

Max Input Power: 8.6 W

Max Backplane Output Current: 640 ma @ 5V
Operating Temp.: 0 to 55°C

Storage Temp.: -40 to 85°C

Dimensions: 87x68x69 mm (3.4x2.7x2.7 inches)
UL Class | Div 2 Groups A,B,C,D

Page 8 of 49
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1.2 Modbus Specifications

The 3170-MBS product support the following features:

RTU mode (binary) with CRC-16 error checking
ASCII 7 and 8-bit modes with LRC error checking
Accepts broadcast commands from the Master
Function codes:

: Read Output Coils (Horizontal addressing only)

: Read Discrete Inputs (Horizontal addressing only)

: Read Multiple Holding Registers

: Read Multiple Input Registers

: Force (Write) Single Coil (Horizontal addressing only)
: Preset (Write) Single Holding Register

16: Preset (Write) Multiple Holding Registers

o Pre-assigned Modbus memory map

e Parameters configured via dip switches:

Address: 1 to 247

Parity: None, Odd or Even

Stop Bits: 1 or 2

Baud Rate: 1200, 2400, 4800, 9600, 19200, 38400

DU~ WNPE

O O O O
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2 Functional Overview

2.1 Modbus Addressing Concepts

Modicon developed the Modbus addressing scheme around the data table and
I/O structure in Modicon PLCs. As a result, the Modbus protocol supports access
to the various data spaces in the Modicon PLC.

By far the most common data space used is the 4xxxx space using the Function
Codes 3, 6 and 16. This space is used to transfer 16 bit register values and can
be used to transfer bit mapped data. Using formal Modbus addressing
terminology, this data space actually starts at address 40001.

Access to the different data spaces is determined by the Function Code that is
used. The following chart shows the four different types of data spaces, the
numerical range of these spaces, and the Function Codes that are used to
execute read and write instructions within these data spaces. The following
illustration shows the relationship between the Modbus Function Codes and the
Modbus addressing scheme.

Rgglster Read Write
Space Command Command
0XXXX 1
Coils 1 5
(Discrete Out)
9999
1XXXX i
Inputs
(Discrete In) 2 N/A
9999
3XXXX 1
Input Registers
(Analog In) 4 N/A
9999
4XXXX 1T
Holding Registers 3 6.16
)

(Memory Regs)

ProSoft Technology, Inc. Page 11 of 49
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2.2 The Data Space in the module

One of the concepts, which are important to develop an understanding of, is the
relationship between the data space in the module and how this data can be
moved between the module and the Modbus Master.

Read Data

Modbus Slot 0 Input Data
Read Slot 1 Input Data

Slot 7 Input Data
—[ o

Modbus | > Sloto

110
Module
Slot 1

110
Module
Slot 7

Write Slot 0 Output Data

l ——| Module

Slot 1 Output Data

Slot 7 Output Data

Page 12 of 49
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3

Module Configuration and Installation

In This Chapter

INSEANALION ... 14
Mounting (or Replacing) the module on an existing system................... 15
WIEINQ e e e e e st e e e s e et e e e e e e earaaes 16
Setting the SWItCNES .......eeiiiiie e 17

Component Identification

Modbus Adapter Module

Indicators

Communication reset pushbutton (PRL)

Access door to switches S1 and S2

Switches S1 and S2 (behind access door)

Modbus cable connector

+24V dc connections

24V common connections

Ol N|[ojO|(dhlWIN|F

Flexbus connector

ProSoft Technology, Inc.
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3.1  Mounting on a DIN-rail before installing the terminal base units

1 Position the Modbus adapter module A on a 35 X 7.5mm DIN-rail B
(Rockwell Automation pt. no. 199-DR1: 46277-3; EN 50022) at a slight angle.

2 Hook the lip on the rear of the adapter (A) onto the top of the DIN-rail (B),
and rotate the adapter module onto the rail.

3 Press the adapter module down onto the DIN-rail until flush. Locking tab (C)
will snap into position and lock the adapter module to the DIN-rail.

4 If the adapter module does not lock in place, use a screwdriver or similar
device to move the locking tab down while pressing the adapter module flush
onto the DIN-rail and release the locking tab to lock the adapter module in
place. If necessary, push up on the locking tab to lock.

5 Connect the adapter wiring as shown under "Wiring" later in this document.

Page 14 of 49 ProSoft Technology, Inc.
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3.2  Mounting (or Replacing) the module on an existing system

1
2
3

Remove the Modbus plug-in connector from the front of the adapter.
Disconnect any wiring jumpered to the adjacent terminal base.

Using a screwdriver or similar tool, open the lock and remove the module
from the base unit to which the adapter will be attached.

Push the flexbus connector toward the right side of the terminal base to
unplug the backplane connection.

Release the locking tab and remove the adapter.

Before installing the new adapter, notice the notch on the right rear of the
adapter. This notch accepts the hook on the terminal base unit. The notch is
open at the bottom. The hook and adjacent connection point keep the
terminal base and adapter tight together, reducing the possibility of a break in
communication over the backplane.

Complete the adapter mounting as shown below.

ST T

Attention: Make certain that the hook on the terminal base is properly hooked into the adapter.
Failure to lock the hook into the adjacent base/adapter can result in loss of communication on the
backplane.

8

9

Push down and in at the When the adapter is locked onto the DIN rail
same time to lock the gently push the flexbus connectorinto the
adapter to the DIN rail adapter to complete the backplane

If the adapter module does not lock in place, use a screwdriver or similar
device to move the locking tab C down while pressing the adapter module
flush onto the DIN-rail. Then release the locking tab to lock the adapter
module in place. If necessary, push up on the locking tab to lock.
Reinstall the module into the terminal base unit.

ProSoft Technology, Inc. Page 15 of 49
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3.3  Wiring
e
MEE. onFIE .
- T~ __r{'("\j_‘ N o "[3’_‘{/_'__{;3’ @ \_\ F
.'f FR RN EY P\ ,Fuﬂ=h \W K ffica ! \:I
. | _
l" H ! = liH ,""’:L"C / EJ—»‘ P m—t G
", %—?4_ Iy ! .
= P M
1 2

Attention: When connecting wiring, torque terminal screws to 7 to 9 inch-pounds.

Connect To

TxRxD-

TxRxD+

1 Connect the Modbus cable to the removable connector.

2 Connect +24V dc input to the left side of the lower connector, terminal E.

3 Connect 24V common to the left side of the upper connector, terminal D.

4 Connections G and F are used to pass 24V dc power (G) and 24V common

(F) to the next module in the series (if required).

3.3.1 RS-485Tip

If communication in the RS-485 mode does not work at first, despite all attempts,
try switching termination polarities. Some manufacturers interpret + and -, or A
and B, polarities differently.

Page 16 of 49 ProSoft Technology, Inc.
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3.4

Setting the switches

The adapter switches are located under a flip-open cover on the front of the
adapter Set the switches as shown below.

1 Lift the hinged switch cover on the front of the adapter to expose the

switches.

2 Set the switches as shown below.

3 Cycle power to the adapter after setting the switches.

Baud Rate S1-1 S1-2 S1-3
1200 OFF OFF OFF
2400 ON OFF OFF
4800 OFF ON OFF
9600 ON ON OFF
19200 OFF OFF ON
38400 ON OFF ON
62.5K OFF ON ON
Undefined(Defaults to 19200) ON ON ON
Stop Bit S1-4

1 OFF

2 ON

Parity S1-5 S1-6

None OFF OFF

Odd ON OFF

Even OFF ON

Data Bits S1-7

8 OFF

7 ON

Modbus Mode S1-8

RTU OFF

ASCII ON

ProSoft Technology, Inc.
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Address S2-1 S2-2 S2-3 S2-4 S2-5 S2-6 S2-7
0 OFF OFF OFF OFF OFF OFF OFF
1 ON OFF OFF OFF OFF OFF OFF
2 OFF ON OFF OFF OFF OFF OFF
3 ON ON OFF OFF OFF OFF OFF
4 ON OFF ON OFF OFF OFF OFF
5 OFF ON ON OFF OFF OFF OFF
6 ON ON ON OFF OFF OFF OFF
127 ON ON ON ON ON ON ON
Last State S2-8
Off OFF
Hold ON

Address 0 - Test Mode - Puts unit into a transmit only mode. Connect a terminal
at 19200 baud, 8N1 to view data.

Address 1 to 127 Valid Slave addresses.

Page 18 of 49
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4  Module Addressing

In This Chapter

s Reading DiSCrete INPULS ......uveiieeiiiiiiiiee e 20

s Writing DiSCrete OULPULS........eviieiiiiiieic et 21

Each Flex or Integra module has 60 words of address space. 30 Input or Read
address and 30 Output or Write addresses. Data is mapped in two ways
Horizontal and Vertical.

With Horizontal addressing the adapter address the first input and output word
for each module incrementally. 40001 for module 0, 40002 for module 1 and so
on.

Vertical addressing increments the words for each module. For example, the
vertical read words for slot O start with 41001 and increment to 41015.

A S A

Slot 0-H Slot 0-V Slot 1-H Slot1-V Slot2.H Slot 2-V Slot3-H Slot 3-V
READ 40001 41001 40002 41016 40003 41031 40004 41046
40009 41002 40010 41017 40011 41032 40012 41047
40017 41003 40013 41018 40013 41033 40020 41048
40025 41004 40028 41019 40027 41034 40028 41049
40033 41005 40034 41020 40035 41035 40038 41050
40041 41008 40042 41021 40043 41036 40044 41081
40049 41007 40050 41022 40051 41037 40052 41052
40057 41008 40058 41023 40059 41038 40060 41053
40085 41009 40088 41024 40087 41039 40088 41054
40072 41010 40074 41025 40075 41040 40078 41055
40081 41011 40082 41028 40083 41041 40084 41056
40089 41012 40090 41027 40091 41042 40092 41057
40097 41012 40098 41028 40099 41043 40100 41058
40105 41014 40108 41029 40107 41044 40108 41059
40113 41015 40114 41030 40115 41045 40116 41080
WRITE 40201 41201 40202 41216 40203 41231 40204 41246
40209 41202 40210 41217 40211 41232 40212 41247
40217 41203 40218 41218 40219 41233 40220 41248
40225 41204 40226 41219 40227 41234 40228 41249
40233 41205 40234 41220 40235 41235 40238 41250
40241 41208 40242 41221 40243 41236 40244 41251
40249 41207 40250 41222 40261 41237 40252 41252
40257 41208 40258 41223 40259 41238 40260 41253
40285 41209 40288 41224 40287 41239 40268 41254
40273 41210 40274 41225 40275 41240 40276 41255
40281 41211 40282 41228 40283 41241 40284 41256
40289 4121z 40290 4127 40291 41242 40292 41257
40297 41213 40298 41228 40299 41243 40300 41258
40305 41214 40308 41229 40307 41244 40308 41259
40313 41213 40314 41230 40315 41245 40316 41260

ProSoft Technology, Inc. Page 19 of 49
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4.1 Reading Discrete Inputs

Each word address consists of 16 bits. These bits can be read as discrete inputs.
Word address 40001 corresponds to discrete inputs 10001 to 10016. 40002
corresponds to discrete inputs 10017 to 10032.

Word Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit

40001 15 14 12 12 1" 10 9 a 7 6 5 4 3 2 1 0

10006 ‘ 10005 ‘ 10004 | 10003 ‘ 10002 ‘ 10001

10016 ‘ 10015 ‘ 10014 ‘ 10013 ‘ 10012 ‘ 1001 ‘ 10010 ‘ 10009 | 10008 ‘ 10007

1794-1A16
,l:-_-|sr L K H ’ ’ H k=t ’ H H H ’ ’ H
(—scze[7o0te [1o07s o0t Tio01s [voeva [ioa [ioeis [vooes [roee [imoar [voocs [ioocs [roecs Tiooes [roces [ieeat |
T TFFFFFEET
= EEEEEEE  f £
wte Mot uned - st 0 ejeqoejejeje

I+ gt ramber
5 ooy o i - o b

((Address - 40001) X 16) + 10001 This will give you Input address O of the
word.
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4.2  Writing Discrete Outputs

Each word address consists of 16 bits. These bits can be written as discrete
outputs. Word address 40201 corresponds to discrete outputs 3201 to 3216.
40202 corresponds to discrete outputs 3217 to 3232.

Word Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit

40201 15 14 13 12 1 10 9 8 7 i 5 4 3 2 1 ]

3216 ‘ 3215 ‘ 3214 ‘ 3213‘ 3212 ‘ 321 ‘ 3210‘ 3209‘ 3208 ‘ 3207 ‘ 3205‘ 3205 ‘ 3204 ‘ 3203 ‘ 3202‘ 3201

wfufo[a]n]w
o [ fm [ [ [u[m|e]n[oe]ala]n|=
s[rafoafuzfmno|m|® v |®[s|w[o]e |0 |0

CIET ofefe[e|o|T

HHEK K

- It mamber
51+ Doty ton 1 - 0 bk

((Address - 40001) X 16) + 1 This will give you the Output address 0 of the
word.
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5 Status Information

In This Chapter

s Adapter Status WOrd ..........ovvviieiiiiiiiece e 24
% Module StatUS WOTUS .......ccoiiiiiiieiiieiiiese et 25
s Module INFOrMALION.......cocvieiiiiiiiere e 26
« Modbus FUNCLION COUNEIS .......vveeiiiiiieiieee e 27
0 MOODUS SEALUS ....eeeeiiiiieiiieee e 28
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5.1

Adapter Status Word

Address
Bit: 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 40121
Not 110 Slot Slot Slot Slot Slot Slot Slot Slot0
Used State 7 6 5 4 3 2 1

The input status word consists of:

¢ 1/O module fault bits - 1 status bit for each slot
e 1/O Last state Dip Switch S2-8(See 3170-MBS installation manual)

Bit Description  Bit Explanation

This bit is set (1) when an error is detected in slot position 0.

This bit is set (1) when an error is detected in slot position 1.

This bit is set (1) when an error is detected in slot position 2.

I/O Module Fault This bit is set (1) when an error is detected in slot position 3.

This bit is set (1) when an error is detected in slot position 4.

This bit is set (1) when an error is detected in slot position 5.

This bit is set (1) when an error is detected in slot position 6.

N(foja|~|W|IN|(F|O

This bit is set (1) when an error is detected in slot position 7.

I/O Last State 8 = 1 for hold last state = 0 for off

9to 15 Not used setto O

The adapter input status word bit descriptions are shown in the following table.
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5.2 Module Status Words

e Slot Status: indicates the general health of the installed /0O module

o Number of Words: either 3 or 15 words indeterminate if slot is empty.

¢ Number of Read Words: the number of words which are to be read from the
I/O module, indeterminate if slot is empty.

Address
Bit: 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 40122
Status Total Read Type to 40129

Words Words Identity

e Type ID: a byte when combined with the Number of Words and Number of
Read Words form the Module ID which uniquely identifies a specific module
function, series and revision, indeterminate if slot is empty. Note that all of
bits 0 through 12 should be used in identifying a module.

Bit 15 1 = No answer, empty slot or dead module

Bit 14 1 = Either positive edge of bit 15 or bit 13 detected
Bit 13 1 = Bit failure, bad data on SerBus

Bit 12 1 = Number of words is 15, = 0 number of words is 3
Bits 11 to 8 Value = number of read words

Bits 7 to 0 Value = Type ID

ProSoft Technology, Inc. Page 25 of 49
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53 Module Information

3170-MBS Information Address
3170-MBS Product Revision Level 40154
3170-MBS Product Batch Number 40155

Page 26 of 49
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54 Modbus Function Counters

Modbus Port Function Code Counter Address
Function Code 1 40156
Function Code 2 40157
Function Code 3 40158
Function Code 4 40159
Function Code 5 40160
Function Code 6 40161
Reserved 40162
Function Code 16 40163
Modbus Status Address
Modbus Port: Responses to Host 40171
Modbus Port: No Responses to Host 40172
Modbus Port: Last Detected Error Condition 40173
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55 Modbus Status

Responses to Host: This rollover counter increments every time a response is
issued by the 3170-MBS. Note that this counter increments whether the
response is a data response or an error code response.

No Responses to Host: This rollover counter increments every time a command
is seen on the Modbus port, which is not for this slave. This counter may be used
as a network activity counter.

Last Detected Error Condition: This value is the last error code transmitted to the
master by the 3170-MBS.

5.5.1 Error Codes

Code Name Description

0 All OK The port is operating as desired

1 lllegal Function An illegal function code request is being attempted

2 Bad Data Address The address, or the range of addresses, covered by a
request from the host is not within allowed limits

3 Bad Data Value The value in the data field of the command from the host
is not allowed.

4 Incomplete Response This error indicates that an incomplete query was

Detected received from a host query. This indicates that the slave

port is timing out too quickly (that is, application may
require some Inter-character Timeout Delay) or that the
host query is getting abbreviated, possibly by the
transmitting modem (last character getting dropped).

10 Buffer Overflow The receive buffer has overflowed and reset the
character count to 0. If this condition occurs try reading
fewer parameters at one time

254 Checksum Error The slave determined that the message checksum was in
error, and therefore discarded the message
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6 Diagnostics and Troubleshooting

In This Chapter

0,

% LED INAICALOIS....ccoiiieieieeeeeeeee e 30

0,

s Troubleshooting: General...........ccoccuviiiiieiiiiiieee e 31

The module provides information on diagnostics and troubleshooting in the
following forms:

e LED status indicators on the front of the module provide general information
on the module's status.

Several hardware diagnostic capabilities have been implemented using the LED
indicator lights on the front of the adapter module. The following topics explain
the meaning of the individual LEDs and provide some troubleshooting tips.
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6.1 LED Indicators

The following explains the operation of the LEDs.
LED Color Status  Indication

Power Green On Normal state: The module is operating normally, with
communications being detected on the link

Blink Modbus Communication Timeout: The port has not detected any
communications on the link for over 1 second. If the HOLD LAST
STATE dip switch is not set, the Input and Output images will be
forced to zero(0).

FLEX Backplane Communications Fail: The communication
adapter either does not detect any 1/0 modules plugged into the
backplane, or the backplane communications have failed.

Transmit Green Blink The Modbus port is transmitting data.
Receive Green Blink The Modbus port is receiving data. LED flashes on any character
activity, valid or invalid.
COM Amber  Off Normal State: When the error LED is off and the related port is
ERR actively transferring data, there are no communication errors
Blink Periodic communication errors are occurring during data

communications. Error conditions that cause LED to blink include:
= Bad Function Code

= Invalid Register Address in command

= Invalid Count value in command

= Insufficient Characters in Modbus Packet

=  Checksum Error detected in packet

FLEX Backplane Communications Fail: The communication
adapter either does not detect any 1/0 modules plugged into the
backplane, or the backplane communications have failed

On This LED will stay on under several conditions:
Configuration Error
Recurring communication error
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6.2 Troubleshooting: General

In order to assist in the troubleshooting of the adapter, the following table has
been put together. Use the following table to assist in application of the module,
but if additional questions or problems arise, please do not hesitate to contact us.

Problem Description

Steps to take

No communications with
Host

If connected to the host and no communications are occurring, verify
the following:

=  Polarity of RS-485 cable connections (Either RX LED on
continuously or not toggling at all)

= Slave Address: Valid addresses range from 1 to 127. Verify that
the address is encoded into the dip switch correctly

= Baud Rate

=  Stop Bits, Parity, and Modbus Mode. There are valid
combinations of these parameters which are supported by the
adapter hardware. Verify that the configuration is one of the
following:

Modbus RTU and ASCII Modes
8 Data Bits, No Parity, 1 Stop
8 Data Bits, No Parity, 2 Stop
8 Data Bits, Odd Parity, 1 Stop
8 Data Bits, Even Parity, 1 Stop
Modbus ASCII Mode Only:
7 Data Bits, No Parity, 2 Stop
7 Data Bits, Odd Parity, 1 Stop
7 Data Bits, Even Parity, 1 Stop
7 Data Bits, Odd Parity, 2 Stop
7 Data Bits, Even Parity, 2 Stop

Modbus Mode: Verify that the host and the adapter are talking the
same implementation of the protocol, either RTU or ASCII.

RX LED on continuously

Verify the polarity of the RS-485 communications connections. Not
all manufacturers adhere to the same +/- and A/B labeling
conventions. Do not be afraid to experiment with swapping the
polarity, no damage will occur to the hardware.

COMM ERR LED blinks
periodically

Periodic communication errors are occurring during data
communications. Error conditions which cause LED to blink include:

= Bad Function Code

= Invalid Register Address in command

= |nvalid Count value in command

= Insufficient Characters in Modbus Packet
=  Checksum Error detected in packet

FLEX Backplane Communications Fail: The communication
adapter either does not detect any 1/0 modules plugged into the
backplane, or the backplane communications have failed

Outputs Toggle Off

If the HOLD LAST STATE dip switch is not set, the Output Image
(and the Input Image) in the adapter will be forced to zero whenever
communications with the host has not been detected for over 1
second. The Outputs will be re-established by the adapter as soon
as a valid write command is received from the host.

To prevent the Toggling of the outputs, either set the HOLD LAST

STATE dip switch (S2 position 8), and/or assure the reliability of the
communications.
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7 Example Address Mapping

In This Chapter

< Application Example

% AdAreSS Map ....oocviieiiee e

< Function Code Address Ranges

@ WOIK ShEELS....iceeeeeeee e

B Input Analog Module (Cat. No. 1794-IEB Series B) Image Table
Mapping

lInput Data Channel 1
Inpit Data Channel 2

O Image

ul Size
’J—‘ lapist Data Channel 3
108 e - gt Data Channel 4
gt Data Channel §
Iapust Data Channel &

R 4000
Module Image _____‘__———‘—'__%
s G 7’/

Input Data Channel 7
PU ] | Underrange
Configur select
Output Size Not used
‘ Not used
0 or 1 Weed
- Wot used
Not used
Not used

4 Output Analog Module (1794-0E4 Series B) Image Table
Mapping

10 mage

Inpet Sz Module Image. —,’/JE-%

R | Dot 4@ (] Wat used [ Disgnostics |

Mot used

Notused
Not used

Mot used
Not used

Analog Combo Module (1794-IE4XOE2 Series B) Image Table
Mapping

Module Image

- s
s T ?’Hu
LILEE inpot Data Channel 1 /
0105 Wonds - gt e Erasad /

Input Data Channel 3
I [ Undernange & Disg.

Output Data Channel 0

Output Data Channel 1
ot used I3
owasm | [ e ‘\

Nol used
Ol 4 Words.
= =

ot used
Not used
Mot used
ol used

‘Anaiog Data Chanael 0
‘Analog Data Chanael 1
‘Anaiog Data Chanael 2
Analog Data Chansel 3
Not used [ e
Output Siae Notused | Conflg. Select | Net used Full Range
write - Wa used
Vol used
ol used
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7.1 Application Example

8 Input Analog Module (Cat. No. 1794-IE8 Series B) Image Table
Mapping
Module Image
Input Data Channel 0 -'I“‘-“:r
O Image Input Data Channel 1
Input Size Iput Data Channel 2 K
' T Siotl Module Imuge  Uutout Duts
el ‘ Input Data Channel 4 p—— (L] o
Input Data Channel §
Input Dats Channel &
Input Data Channel 7
| | Underrange
Configure sebect
Outpet Size Not used
= Not used
Oor 1 Woed
’U—| Not used
Nt used
Not used

Use the information provided with your 1/O to fill in the work sheets (page 38).
This will help you to decide the best way to address each I/O block.

In most applications Analog I/O will be addressed using the Vertical method.
Discrete 1/O must be addressed using the Horizontal method only.

Slot0 Module Image  nput Diats HORIZ A&RT

it Dt Charel 0 40001 jf o0
et Data Chareel 1 40009 § 41002
iput Dats Chamme! 2 40017 )| 002
fripirt Dats Charel 3 40025 ) 41004
. lnput Dats Channel 4 40032 )| H005

Inpuit Oats Chamme 5 40041 || 41006
it D2ta Chanmel 6 40040 J| 41007
Ihn ¢ Dgts Clignrmel 40057 § 008

The Input Data will be read vertically as holding registers

UnputDate Chaamel 7 41008
farll| | Undemrange 40065 | 41009
/Ac'n’l?‘)lAh’liﬂ
W ord Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit  Bit
| 40065] & # 13 2 1l 10 g 7 & 5 1 0|

8 7 B 5 4 3 2
[ 1040 noze [ no3a] 1027] 1038 ] 11025] Mo34] Mo33] 1032 1031 1030] noze [ 1oz2a] 1027] 1028 ] 1o2s]

The Underrange bits will be read as inputs

Slot U Modue mage  Udtput Usta

PlConfiqure Sefect 40201 | 41201
Z1 40209 | 41202

/

Word Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
| 40201] I 13 B [ [ g 8 7 B 5 3 1 [

7 5 4 2
| 32%®] 321 32w 3213] 3212] 321] 3210] 3208] 3208] 3207] 2206 3205] 3204] 3203] 3202] 23201]

The Configuration Selection bits will be written as coils.

Page 34 of 49 ProSoft Technology, Inc.



3170-MBS # Flex Platform Example Address Mapping
Modbus Slave Interface Module User Manual

7.2  Address Map

Slot0-H  Slot 0-V Slot1-H  Slot1-V Slot2-H  Slot2-V Slot3-H  Slot3-V
READ 40001 41001 40002 41016 40003 41031 40004 41046
40009 41002 40010 41017 40011 41032 40012 41047
40017 41003 40018 41018 40019 41033 40020 41048

40025 41004 [ 40026 41019 MM 40027 41034 [ 40028 41049
40033 41005 [ 40034 41020 [ 40035 41035 | 40036 41050
40041 41006 [ 40042 41021 | 40043 41036 | 40044 41051

40049 41007 40050 41022 40051 41037 40052 41052
40057 41008 40058 41023 40059 41038 40060 41053
40065 41009 40066 41024 40067 41039 40068 41054
40073 41010 40074 41025 40075 41040 40076 41055
40081 41011 40082 41026 40083 41041 40084 41056

40089 41012 [ 40090 41027 MM 40091 41042 MM 40092 41057
40097 41013 [ 40098 41028 | 40099 41043 | 40100 41058

40105 41014 40106 41029 40107 41044 40108 41059
40113 41015 40114 41030 40115 41045 40116 41060

Siot4-H Siot4v [ siot5H siot5v [ Siot6-H Siote-v Bl Slot7-H  Slot7-v
READ 40005 41061 [E40006 41076 |M 40007 41001 |l 40008 41106
40013 41062 | 40014 41077 | 40015 41092 | 40016 41107
40021 41063 | 40022 41078 | 40023 41003 | 40024 41108
40029 41064 [ 40030 41079 [ 40031 41004 [ 40032 41109

40037 41065 40038 41080 40039 41095 40040 41110
40045 41066 40046 41081 40047 41096 40048 41111
40053 41067 40054 41082 40055 41097 40056 41112
40061 41068 40062 41083 40063 41098 40064 41113
40069 41069 40070 41084 40071 41099 40072 41114
40077 41070 40078 41085 40079 41100 40080 41115
40085 41071 40086 41086 40087 41101 40088 41116
40093 41072 40094 41087 40095 41102 40096 41117
40101 41073 40102 41088 40103 41103 40104 41118
40109 41074 40110 41089 40111 41104 40112 41119
40117 41075 40118 41090 40119 41105 40120 41120

Slot0-H  Slot0d-V .SIot1-H Slot 1-V .SIot2-H Slot 2-V .SIot3-H Slot 3V
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siot0H  siotosv [ siot1+  siot1v [ siot2+  siot2v [ siot3H  siot3v
WRITE 40201 41201 |[MN40202 41216 |[WN 40203 41231 |[WN 40204 41246
40209 41202 [ 40210 41217 [N 40211 41232 | 40212 41247
40217 41203 [ 40218 41218 | 40219 41233 [ 40220 41248

40225 41204 40226 41219 40227 41234 40228 41249
40233 41205 40234 41220 40235 41235 40236 41250
40241 41206 40242 41221 40243 41236 40244 41251
40249 41207 40250 41222 40251 41237 40252 41252

40257 41208 | 40258 41223 |Q40250 41238 [ 40260 41253
40265 41209 [ 40266 41224 [ 40267 41230 [ 40268 41254
40273 41210 [ 40274 41225 [ 40275 41240 | 40276 41255

40281 41211 40282 41226 40283 41241 40284 41256
40289 41212 40290 41227 40291 41242 40292 41257
40297 41213 40298 41228 40299 41243 40300 41258
40305 41214 40306 41229 40307 41244 40308 41259
40313 41215 40314 41230 40315 41245 40316 41260

stot4H siot4v [ siot5H siot5v [l sioteH siotev [l siot7H siot7v

WRITE 40205 41261 40206 41276 40207 41291 40208 41306
40294 41262 40214 41277 40215 41292 40216 41307
40383 41263 40222 41278 40223 41293 40224 41308
40472 41264 40230 41279 40231 41294 40232 41309
40561 41265 40238 41280 40239 41295 40240 41310
40650 41266 40246 41281 40247 41296 40248 41311
40739 41267 40254 41282 40255 41297 40256 41312
40828 41268 40262 41283 40263 41298 40264 41313
40917 41269 40270 41284 40271 41299 40272 41314
41006 41270 40278 41285 40279 41300 40280 41315
41095 41271 40286 41286 40287 41301 40288 41316
41184 41272 40294 41287 40295 41302 40296 41317
41273 41273 40302 41288 40303 41303 40304 41318
41362 41274 40310 41289 40311 41304 40312 41319
41451 41275 40318 41290 40319 41305 40320 41320
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7.3  Function Code Address Ranges
Function Address Horizontal Modbus Horizontal Modbus Vertical Modbus Vertical Modbus
Type Read Address  Write Address Read Address  Write Address
1 Bit 0to 1919 40001to  N/A N/A N/A N/A N/A N/A
40120
Bit 3200t0 5119 40200t0  N/A N/A N/A N/A N/A N/A
40320
2 Bit 0to 1919 40001to  N/A N/A N/A N/A N/A N/A
40120
Bit 3200t0 5119 40200to  N/A N/A N/A N/A N/A N/A
40320
3 Register ~ 0to 119 40001t0  N/A N/A 1000to  41001t0  N/A N/A
40120 1119 41120
Register 200t0319 40200t N/A N/A 1200to0  41201to  N/A N/A
40320 1319 41320
4 Register  0to 119 40001to  N/A N/A 1000to  41001to  N/A N/A
40120 1119 41120
Register 200t0319 40200t N/A N/A 1200t0  41201t0  N/A N/A
40320 1319 41320
5 Bit N/A N/A 3200t0 5119 40201to  N/A N/A N/A N/A
40320
6 Register ~ N/A N/A 200t0319  40201to  N/A N/A 1200t0 41201 to
40320 1319 41320
16 Register ~ N/A N/A 2000319  40201to  N/A N/A 1200t0 41201 to
40320 1319 41320

ProSoft Technology, Inc.
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7.4  Work Sheets

Slot 0 Module Image Input Data HORIZ VERT
40001 41001
40009 41002
40017 41003
40025 41004
40033 41005
40041 41006
40049 41007
40057 41008
40065 41009
40073 41010
40081 41011
40089 41012
40097 41013
40105 41014
40113 41015

Slot 0 Module Image Output Data HORIZ VERT
40201 41201
40209 41202
40217 41203
40225 41204
40233 41205
40241 41206
40249 41207
40257 41208
40265 41209
40273 41210
40281 41211
40289 41212
40297 41213
40305 41214
40313 41215

Slot 1 Module Image Input Data HORIZ VERT
40002 41016
40010 41017
40018 41018
40026 41019
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Slot 1 Module Image Input Data HORIZ VERT
40034 41020
40042 41021
40050 41022
40058 41023
40066 41024
40074 41025
40082 41026
40090 41027
40098 41028
40106 41029
40114 41030

Slot 1 Module Image Output Data HORIZ VERT
40202 41216
40210 41217
40218 41218
40226 41219
40234 41220
40242 41221
40250 41222
40258 41223
40266 41224
40274 41225
40282 41226
40290 41227
40298 41228
40306 41229
40314 41230

Slot 2 Module Image Input Data HORIZ VERT
40003 41031
40011 41032
40019 41033
40027 41034
40035 41035
40043 41036
40051 41037
40059 41038
40067 41039
40075 41040

ProSoft Technology, Inc. Page 39 of 49



Example Address Mapping 3170-MBS # Flex Platform
User Manual Modbus Slave Interface Module

Slot 2 Module Image Input Data HORIZ VERT
40083 41041
40091 41042
40099 41043
40107 41044
40115 41045

Slot 2 Module Image Output Data HORIZ VERT
40203 41231
40211 41232
40219 41233
40227 41234
40235 41235
40243 41236
40251 41237
40259 41238
40267 41239
40275 41240
40283 41241
40291 41242
40299 41243
40307 41244
40315 41245

Slot 3 Module Image Input Data HORIZ VERT
40004 41046
40012 41047
40020 41048
40028 41049
40036 41050
40044 41051
40052 41052
40060 41053
40068 41054
40076 41055
40084 41056
40092 41057
40100 41058
40108 41059
40116 41060
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Slot 3 Module Image Output Data HORIZ VERT
40204 41246
40212 41247
40220 41248
40228 41249
40236 41250
40244 41251
40252 41252
40260 41253
40268 41254
40276 41255
40284 41256
40292 41257
40300 41258
40308 41259
40316 41260

Slot 4 Module Image Input Data HORIZ VERT
40005 41061
40013 41062
40021 41063
40029 41064
40037 41065
40045 41066
40053 41067
40061 41068
40069 41069
40077 41070
40085 41071
40093 41072
40101 41073
40109 41074
40117 41075

Slot 4 Module Image Output Data HORIZ VERT
40205 41261
40213 41262
40221 41263
40229 41264
40237 41265
40245 41266
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Slot 4 Module Image Output Data HORIZ VERT
40253 41267
40261 41268
40269 41269
41277 41270
41285 41271
41293 41272
41301 41273
41309 41274
41317 41275

Slot 5 Module Image Input Data HORIZ VERT
40006 41076
40014 41077
40022 41078
40030 41079
40038 41080
40046 41081
40054 41082
40062 41083
40070 41084
40078 41085
40086 41086
40094 41087
40102 41088
40110 41089
40118 41090

Slot 5 Module Image Output Data HORIZ VERT
40206 41276
40214 41277
40222 41278
40230 41279
40238 41280
40246 41281
40254 41282
40262 41283
40270 41284
40278 41285
40286 41286
40294 41287
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Slot 5 Module Image Output Data HORIZ VERT
40302 41288
40310 41289
40318 41290

Slot 6 Module Image Input Data HORIZ VERT
40007 41091
40015 41092
40023 41093
40031 41094
40039 41095
40047 41096
40055 41097
40063 41098
40071 41099
40079 41100
40087 41101
40095 41102
40103 41103
40111 41104
40119 41105

Slot 6 Module Image Output Data HORIZ VERT
40207 41291
40215 41292
40223 41293
40231 41294
40239 41295
40247 41296
40255 41297
40263 41298
40271 41299
40279 41300
40287 41301
40295 41302
40303 41303
40311 41304
40319 41305
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Slot 7 Module Image Input Data HORIZ VERT
40008 41106
40016 41107
40024 41108
40032 41109
40040 41110
40048 41111
40056 41112
40064 41113
40072 41114
40080 41115
40088 41116
40096 41117
40104 41118
40112 41119
40120 41120

Slot 7 Module Image Output Data HORIZ VERT
40208 41306
40216 41307
40224 41308
40232 41309
40240 41310
40248 41311
40256 41312
40264 41313
40272 41314
40280 41315
40288 41316
40296 41317
40304 41318
40312 41319
40320 41320
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8 Support, Service & Warranty

ProSoft Technology, Inc. is committed to providing the most efficient and
effective support possible. Before calling, please gather the following information
to assist in expediting this process:

1 Product Version Number
2 System architecture
3 Network details

If the issue is hardware related, we will also need information regarding:

Module configuration and associated ladder files, if any

Module operation and any unusual behavior

Configuration/Debug status information

LED patterns

Details about the serial, Ethernet or Fieldbus devices interfaced to the
module, if any.

gabhwiNBEF

Note: For technical support calls within the United States, ProSoft’s 24/7 after-hours phone support
is available for urgent plant-down issues. Detailed contact information for all our worldwide
locations is available on the following page.
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Asia Pacific Europe / Middle East / Africa
Regional Office Regional Office
Phone: +60.3.2247.1898 Phone: +33.(0)5.34.36.87.20
asiapc@prosoft-technology.com europe@prosoft-technology.com
Languages spoken: Bahasa, Chinese, English, Languages spoken: French, English
Japanese, Korean REGIONAL TECH SUPPORT
REGIONAL TECH SUPPORT support.emea@prosoft-technology.com

support.ap@prosoft-technology.com
Middle East & Africa

North Asia (China, Hong Kong) Phone: +971.4.214.6911

Phone: +86.21.5187.7337 mea@prosoft-technology.com
china@prosoft-technology.com Languages spoken: Hindi, English
Languages spoken: Chinese, English REGIONAL TECH SUPPORT
REGIONAL TECH SUPPORT support.emea@prosoft-technology.com

support.ap@prosoft-technology.com
North Western Europe (UK, IE, IS, DK, NO, SE)

Southwest Asia (India, Pakistan) Phone: +44.(0)7415.864.902
Phone: +91.98.1063.7873 nweurope@prosoft-technology.com
india@prosoft-technology.com Language spoken: English

Languages spoken: English, Hindi, Urdu
Central & Eastern Europe, Finland

Australasia (Australia, New Zealand) Phone: +48.22.250.2546
Phone: +60.3.7941.2888 centraleurope@prosoft-technology.com
pacific@prosoft-technology.com Languages spoken: Polish, English
Language spoken: English
Russia & CIS
Southeast Asia (Singapore, Indonesia, Phone: +7.499.704.53.46
Philippines) russia@prosoft-technology.com
Phone: +60.3.7941.2888 Language spoken: Russian, English
seasia@prosoft-technology.com
Languages Spoken: English, Bahasa, Tamil Austria, Germany, Switzerland
Phone: +49.(0)1511.465.4200
Northeast & Southeast Asia germany@prosoft-technology.com
(Japan, Taiwan, Thailand, Vietnam, Malaysia) Language spoken: German, English
Phone: +60.3.7941.2888
neasia@prosoft-technology.com BeNeLux, France, North Africa

Languages spoken: English, Chinese, Japanese Phone: +33(0)5.34.36.87.20
france @prosoft-technology.com

Korea Languages spoken: French, English
Phone: +60.3.7941.2888

korea@prosoft-technology.com Mediterranean Countries
Languages spoken: English, Korean Phone: +39.342.8651.595

italy@prosoft-technology.com
Languages spoken: Italian, English, Spanish
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8.1

Latin and South America

North America

Brazil, Argentina, Uruguay

Phone: +55.11.5084.5178
brasil@prosoft-technology.com

Languages spoken: Portuguese, Spanish, English
REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Mexico

Phone: +52.222.264.1814
mexico@prosoft-technology.com
Languages spoken: Spanish, English
REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Andean Countries, Central America, Caribbean,
Chile, Bolivia, Paraguay

Phone: +507.6427.48.38
andean@prosoft-technology.com

Languages spoken: Spanish, English

REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Regional Office

Phone: +1.661.716.5100
info@prosoft-technology.com
Languages spoken: English, Spanish
REGIONAL TECH SUPPORT
support@prosoft-technology.com

Warranty Information

For complete details regarding ProSoft Technology’s TERMS & CONDITIONS

OF SALE, WARRANTY, SUPPORT, SERVICE AND RETURN MATERIAL

AUTHORIZATION INSTRUCTIONS, go to www.prosoft-technology.com/legal

Documentation is subject to change without notice.

ProSoft Technology, Inc.

Page 47 of 49


http://www.prosoft-technology.com/legal

Support, Service & Warranty 3170-MBS # Flex Platform
User Manual Modbus Slave Interface Module

Page 48 of 49 ProSoft Technology, Inc.



3170-MBS ¢ Flex Platform Index

Modbus Slave Interface Module User Manual
R
Index
Reading Discrete Inputs « 20
RS-485 and RS-422 Tip * 16
A
S
Adapter Status Word « 24 . .
Address Map * 35 Setting the switches « 17

Status Information « 23

Application Example * 34
pplication Examp! Support, Service & Warranty * 45

D
T
Diagnostics and Troubleshooting * 29
g 9 The Data Space in the module « 12
E Troubleshooting
General * 31
Error Codes * 28
Example Address Mapping * 33 W
F Warnings ¢ 3
. Warranty Information 47
Function Code Address Ranges « 37 Wiring + 16
Functional Overview * 11 Work Sheets * 34, 38
G Writing Discrete Outputs « 21
General Specifications * 8 Y
H Your Feedback Please * 2

How to Contact Us « 2
I

Important Installation Instructions ¢ 2
Installation « 14

L
LED Indicators * 30
M

Markings * 3

Modbus Addressing Concepts ¢+ 11

Modbus Function Counters * 27

Modbus Specifications * 9

Modbus Status « 28

Module Addressing ¢ 19

Module Configuration and Installation * 13

Module Information « 26

Module Status Words « 25

Mounting (or Replacing) the module on an existing
system ¢ 15

Mounting on a DIN-rail before installing the terminal
base units * 14

MVI (Multi Vendor Interface) Modules * 2

P

Pinouts ¢ 2, 14, 15, 16
Product Specifications « 7
ProSoft Technology® Product Documentation ¢ 2

ProSoft Technology, Inc. Page 49 of 49



