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GENERAL INFORMATION

Important User Information

The products and application data described in this manual are useful in awide variety of different applica
tions. Therefore, the user and others responsible for applying these products described herein are responsible
for determining the acceptability for each application. While efforts have been made to provide accurate infor-
mation within this manual, AMCI assumes no responsibility for the application or the completeness of the
information contained herein.

UNDER NO CIRCUMSTANCES WILL ADVANCED MICRO CONTROLS, INC. BE RESPONSIBLE OR
LIABLE FOR ANY DAMAGES OR LOSSES, INCLUDING INDIRECT OR CONSEQUENTIAL DAM-
AGESOR LOSSES, ARISING FROM THE USE OF ANY INFORMATION CONTAINED WITHIN THIS
MANUAL, OR THE USE OF ANY PRODUCTS OR SERVICES REFERENCED HEREIN.

No patent liability is assumed by AMCI, with respect to use of information, circuits, equipment, or software
described in this manual.

The information contained within this manual is subject to change without notice.

This manual is copyright 2020 by Advanced Micro Controls Inc. You may reproduce this manual, in whole or
in part, for your personal use, provided that this copyright notice isincluded. You may distribute copies of this
complete manual in electronic format provided that they are unaltered from the version posted by Advanced
Micro Controls Inc. on our official website: www.amci.com. You may incorporate portions of this documents
in other literature for your own personal use provided that you include the notice “Portions of this document
copyright 2020 by Advanced Micro ControlsInc.” You may not alter the contents of this document or charge a
fee for reproducing or distributing it.

Standard Warranty

ADVANCED MICRO CONTROLS, INC. warrants that all equipment manufactured by it will be free from
defects, under normal use, in materials and workmanship for a period of [18] months. Within this warranty
period, AMCI shall, at its option, repair or replace, free of charge, any equipment covered by this warranty
which is returned, shipping charges prepaid, within eighteen months from date of invoice, and which upon
examination proves to be defective in material or workmanship and not caused by accident, misuse, neglect,
alteration, improper installation or improper testing.

The provisions of the "STANDARD WARRANTY" are the sole obligations of AMCI and excludes all other
warranties expressed or implied. In no event shall AMCI be liable for incidental or consequential damages or
for delay in performance of this warranty.

Returns Policy

All equipment being returned to AMCI for repair or replacement, regardless of warranty status, must have a
Return Merchandise Authorization number issued by AMCI. Call (860) 585-1254 with the model number and
serial number (if applicable) along with a description of the problem during regular business hours, Monday
through Friday, 8AM - 5PM Eastern. An "RMA™ number will beissued. Equipment must be shipped to AMCI
with transportation charges prepaid. Title and risk of loss or damage remains with the customer until shipment
isreceived by AMCI.

24 Hour Technical Support Number

24 Hour technical support is available on this product. If you have internet access, start at www.amci.com.
Product documentation and FAQ's are available on the site that answer most common questions.

If you require additional technical support, call (860) 583-1254. Your call will be answered by the factory dur-
ing regular business hours, Monday through Friday, 8AM - 5PM Eastern. During non-business hours an auto-
mated system will ask you to enter the telephone number you can be reached at. Please remember to include
your area code. The system will page an engineer on call. Please have your product model number and a
description of the problem ready before you call.

Waste Electrical and Electronic Equipment (WEEE)
ﬁ At the end of life, this equipment should be collected separately from any unsorted municipal waste.

ADVANCED MICRO CONTROLS INC.
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ABOUT THIS M ANUAL

Read this chapter to learn how to navigate through this manual and familiarize
yourself with the conventions used in it. The last section of this chapter high-

lights the manual’s remaining chapters and their target audiences.

Audience

This manual explains the set-up, installation, and operation of AMCI’s NXAE2 Resolver Interface Module.
It iswritten for the engineer responsible for incorporating these modules into adesign, aswell as the engineer
or technician responsible for their actual installation.

Trademark Notices

The AMCI logo is atrademark of Advanced Micro ControlsInc. “CIP’ isatrademark of Open DeviceNet
Vendor Association, Inc. “EtherNet/IP” isatrademark of ControlNet International, Ltd. under license by
Open DeviceNet Vendor Association, Inc. “PROFINET” is aregistered trademark of PROFIBUS & PROFI-
NET International (Pl). “Adobe” and “Acrobat” are registered trademarks of Adobe Systems Incorporated.

All other trademarks contained herein are the property of their respective holders.

Revision Record

This manual, 940-0N101, is the second release of this manual. It was released October 15th, 2020. It corrects
typographical errors.

Revision History

940-0N101 October 15, 2020: Corrects typographical errors.
940-ON100 May 7, 2020: Initial release.

Navigating this Manual

This manual is designed to be used in both printed and on-line formats. Its on-line form isaPDF document,
which requires Adobe Acrobat Reader version 7.0+ to open it. The manual islaid out with an even number of
pagesin each chapter. This makesit easier to print a chapter to a duplex (double sided) printer.

The PDF file is password protected to prevent changes to the document. You are allowed to select and copy
sections for use in other documents and, if you own Adobe Acrobat version 7.0 or later, you are allowed to
add notes and annotations.

Manual Conventions
Three icons are used to highlight important information in the manual:

NOTE l;eoc-'rslizgnrslj ghlight important concepts, decisions you must make, or the implications of those
|

[@ Cc AUTIONJ SQBQI?/NS tell you when egquipment may be damaged if the procedure is not followed

[@ w ARNINGJ WARNINGS tell you when people may be hurt or equipment may be damaged if the pro-
cedure is not followed properly.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 5
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ABOUT THIS MANUAL

NME2 User Manval

Manual Conventions (continued)
The following table shows the text formatting conventions:

Format Description

Normal Font Font used throughout this manual.
Emphasis Font | Font used the first time a new term is introduced.
When viewing the PDF version of the manual, clicking on
CrossReference | yhe cross reference text jumps you to referenced section.
: When viewing the PDF version of the manual, clicking on
HTML Link | the link will connect you with the www.amci.com website.

Where To Go From Here

You will most likely read this manual for one of two reasons:

» If you are curious about the NXAE2 Resolver Interface Module from AMCI, this manual contains the
information you need to determine if these product is the right one for your application. The first chap-
ter, Introduction to the NXAEZ2, contains al of the information you will need to fully specify the right
product for your application.

> If you need to install and use the NXAE2 Resolver Interface Module, then the rest of the manual iswrit-
ten for you. To simplify installation and configuration, the rest of the manual is broken down into refer-
ences and tasks. Using this product requires you to complete multiple tasks, and the manual is broken
down into sections that explain how to complete each one.

Chapter Title Page # Intended Audience

Anyone new to the NXAE2. This chapter givesabasic overview of

Introduction to the 7 | thefeatures available on the unit, typical applications, and specifi-
NXAE2 cations.
B 15 | Anyone that needs detailed information on the data formats used by

the NXAE2 to communicate with its host controller.

Configuring Network 27

Basic information on configuring a PC or laptop to successfully

Interfaces communicate with an NXAE2 to set its | P address.
Installing the og | Anyone that must install an NXAE2 on amachine. Includes infor-
NXAE2 mation on mounting, grounding, and wiring specific to the units.

Set the | P Address 39
and Protocol

Anyone that needs to change the | P address or communications
protocol used by the NXAEZ2.

Without an EDS

Implicit AN .. .
g : yone that wants to use EtherNet/IP Implicit Messaging on
Communicationswith 49 platforms that support EDS files.
an EDS
ComlrrTm;ggti ons 55 Anyone that wants to use EtherNet/IP Implicit Messaging on

platforms that do not support EDSfiles.

EtherNet/I P Explicit 61
Messaging

Anyone using EtherNet/IP Explicit Messaging to communicate
with the NXAE2.

Modbus TCP 67
Configuration

Anyone using Modbus TCP to communicate with the NXAE2.

PROFINET Network | -4
Configuration

Anyone using PROFINET to communicate with the NXAE2.

ADVANCED MICRO CONTROLS INC.



INTRODUCTION TO THE NXAE2

This reference section contains the information you need to decide if the NXAE2

Resolver Interface Module is the right product for your application.

The NXAE2

The NXAE2 isatwo channel resolver interface module that accepts 24 Vdc asits power source. What makes
the NXAE2 uniqueisits advanced digital technology that allows the NXAE2 to interface with virtually any
resolver transmitter, regardless of the manufacturer. Thisisaccomplished by having the transformation ratio,
reference voltage, and reference frequency completely programmable from the host controller.

The NXAE2 isamember of the growing line of products from AMCI that incorporate our E2 Technology. E2
Technology by AMCI is an innovative new multi-protocol approach to Ethernet distributed 1/0.

E2 Technology products are simple and intuitive, allowing easy transition between Ethernet/IP, PROFINET,
or Modbus/TCP protocols without the need to physically switch parts. An advanced web server integrated
into all AMCI E2 Technology devices facilitates simple network configuration and troubleshooting viaa
web-browser. Furthermore, an impressive array of advanced features for each supported protocol has been
incorporated into the devices to meet many unique application requirements.

The NXAE2 isatwo channel resolver interface module that allows you to lower transducer wiring cost by
placing the NXAE2 close to the transducers and running a single network cable back to the host controller.
The NXAE2 also future-proofs your resolver feedback design. The host controller can be updates to any
future platform that supports EtherNet/IP, PROFINET, or Modbus TCP and the NXAE2 will operate with the
new system.

Each unit has two Ethernet ports which are internally connected through an onboard, two port, 10/100 Mbps
ethernet switch. These ports allow you to wire your network in a“daisy-chain” fashion, which may lower net-
work wiring costs and complexities.

The two ports also allow the units to function as members of aredundant Device Level Ring (DLR) network
when using the EtherNet/I P protocol or as clients in a Media Redundancy Protocol (MRP) network when
using PROFINET.

In DLR environments, the units act as Beacon-Based Ring Nodes. All units can process beacon packets at the
default rate of every 400 microseconds. Beacon-based nodes can respond faster to network changes than
nodes that only process Announce packets.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 7
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INTRODUCTION TO THE NXAE2 NYAEZ User Manual

The NXAE2 (continued)

The NXAE2 can be programmed to accept three types of resolver based transducers:

» Single Resolver Transducers - Thistype of transducer hasasingle
resolver in the transducer package. This type includes transducers that \
yield an absolute position over asingle turn, such as our HT-20, 9
HT-400, H25, and R11 product lines, and transducers that include an
integral gear train between the input shaft and the resolver so they can .
yield an absolute position value over multiple turns. An example of this ‘
type of transducer is any member of the HT-20-(x) line from AMCI.

3—)" Single Resolver
Single Turn

> Redundant Resolver Transducers - Thistype of transducer has two - \
resolvers that are geared 1:1 with the input shaft. Examples of a redun- ]
dant resolver transducer are the HTT-20-1 and HTT-400-1 from AMCI. _ ‘)V '
These transducers are typically used in systems that require redundant = ') 2
controlsfor safety or high availability. To the NXAE2, these transducers 0~ Single Resolver
appear as two single resolver, single turn, transducers. Multi-tun

LA
)
#

» Dual Resolver Transducers - Thistype of transducer has two resolvers
in the transducer package that are geared in such away that the trans-
ducer yields a high resolution absolute position over multiple turns. As
shown in figure R1.1 to the right, there are two types of dual resolver

T
_ e
<5 ? r:\ll-
>

multi-turn transducers. One type uses a vernier gearing, where the two ’)JJ _d

gears differ by one tooth. Examples of this type of transducer are the >y Dual Resolver

HTT-20-100, HTT-20-180, HTT-20-1000 and HTT-20-1800 transducers Redundant

from AMCI. The second type uses agear reduction between the fine and \

coarse gear so that the coarse gear completes one rotation for multiple N ; 9

turns of the fine resolver. ,jx )
The NXAE2 accepts programming information and reports position, velocity, po" F& @ j

and error information over the network connection. This connection means
that you do not have to be physically near the NXAE2 while configuring it.
All configuration and setup datais sent from your host system over the net-

)
> Dual Resolver
Vernier Type Multi-turn

work connection. This alowsyou to: \
» Configurethe NXAE2 from anywhere 5 A _
> Store multiple setups on your machine P —’)i y 1a . )
> Copy setup data from one machine to another e R
> Design custom HMI interfaces for configuration and setup that can sim- Dual Resolver
plify machine training, startup, and repair. Reduction Type Multi-turn

Figure R1.1 Resolver Transducer
Types

Interpreting Resolver Specifications

When specifying a resolver for use with the NXAE2 module, the three most important specifications are:

> Reference Voltage - The specified operating voltage
> Reference Voltage Frequency - The specified operating reference voltage frequency

> Transformation Ratio (TR) - Theratio of output voltage to input voltage when the output voltageis at
it's maximum value. Thisistypically specified at the resolver’s 0° position, but it isvalid at any of the
resolver’s 90° points.

Resolvers use different wire gauges and different turns ratios, which means that they operate at different volt-
ages and frequencies. Voltages generally range from 6 to 12 Vac while frequencies range from 400 Hz to 5000
Hz. Transformation Ratios generally range from 0.45 to 1.4. The NXAE2 supports a much wider range for
these setting to accommaodate resolver-like devices such as variable reluctance transducers.

ADVANCED MICRO CONTROLS INC.
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Interpreting Resolver Specifications (continued)

Published reference voltage specifications should be considered maximum values at the specified frequency.
Using a higher voltage at the listed frequency may cause the iron coresin the resolver to saturate. Thiswill
significantly affect positional accuracy.

However, you can use alower reference voltage setting without losing positional accuracy. This opens up the
possibility of lowering the reference voltage frequency. Generally speaking, if you supply half of the speci-
fied reference voltage to the resolver, you can halve the reference frequency as well.

Lowering the reference voltage frequency increases the length of transducer cable you can place between the
transducer and the NXAE2 by decreasing the effects of cable capacitance. Thisiswhy the default Reference
Frequency setting for AMCI transducersis 2.5 KHz instead of 5.0 KHz specified for the R11X-J style resolv-
ers. Using a Reference Voltage setting of 3.25 Vac instead of the specified 7.0 Vac keeps the resolver cores
from saturating at the lower frequencies.

NOTE » | Thedefault valuesfor 3.25 Vrms for the Reference Voltage and 2500 Hz for the Reference
Frequency will work with most resolvers. You will only have to set the Transformation Ratio

to get most resolvers working with the NXAE2.

NXAE2 Programmable Parameters

Common Parameters
These parameters are available on the NXAE2 regardless of the type of transducer used.

Reference Frequency

Programmable over arange of 400 to 10,000Hz with aresolution of 1Hz and an accuracy of 0.01%, this
parameter allows you to match the frequency of the reference voltage to the operating frequency of your
resolver. The factory default setting is 2500 Hz. If your application uses two resolvers, both operate at the
same frequency.

Reference Voltage

Allows you to set the reference voltage from 0.800 to 12.000 Vrms. The parameter is programmed in milli-
volts, so the value's range is 800 to 12,000. The programmable resolution is 0.05 Vrms and the accuracy is
0.1%. The factory default setting is 3.25 Vrms. If your application uses two resolvers, both operate at the
same voltage.

NOTE » | Themaximum return voltage that can be reliably decoded is 14 Vrms. Exceeding this voltage
will not damage the module, but the module will report atransducer fault during parts of the

cycle, or the reported position will not be accurate. When using atransducer that has a Trans-
formation Ratio (TR) greater than 1.16, you will haveto limit the Reference Voltage setting. A
common TR is 1.4. With this TR, limit the Reference Voltage value to 10 Vrms.

Transducer Fault Latch (CH1 and CH2)

Gives you programmable control over whether or not transducer faults are self clearing or latched. Self clear-
ing faults clear themselves as soon as the resolver signals return to valid values. Latched faults must be
cleared by the host. The factory default setting is for self clearing faults.

Count Direction (CH1 and CH2)

Gives you programmable control over the direction of rotation needed to produce increasing counts. When
you use AMCI transducers that are wired as shown in this manual, the factory default setting is for clockwise
increasing counts when looking at the transducer’s shaft.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 9
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NXAEZ2 Programmable Parameters (continued)

Single Turn Parameters

These parameter are available when the module is used with single resolver or redundant resolver transduc-
ers.

Transformation Ratio (CH1 and CH2)

Programmable over arange of 0.10 to 3.00 with aresolution of 0.01, this parameter alows you to match the
gain of the input amplifiersto the transformation ratio of your resolver. The range of valuesis 10 to 300, with
afactory default setting of 95, (0.95 TR).

Full Scale Count

This parameter allows you to set the number of counts reported by the NXAE2 for afull rotation of the
resolver. This parameter has arange of 2 to 8,192, with afactory default of 1,024.

Preset Value

Thetransducer position can be set to any value within the range of 0 to (Full Scale Count — 1). This parameter
sets the value the transducer position is set to when the host controller issues the Apply Preset command or
when the associated DC input transitions from an inactive to active state. This parameter has afactory default
value of zero.

Multi-turn parameters
These parameters are available when the module is used with dual resolver, multi-turn transducers.

Transducer Type

This parameter defines the type of dual resolver transducer attached to the NXAE2. This parameter hasfive
values: 100, 180, 1000, 1800, and 128. The 100, 180, 1000, and 1800 values program the module to interface
with AMCI vernier style transducers. The 128 value programs the module to use reduction style transducer
such as those available from AV G/Autotech.

Number of Turns

This parameter defines the number of turns the transducer shaft must complete before the position value
returns to zero. The acceptable values are dependant on the value of the Transducer Type parameter.

Transducer Type Number of Turns
Parameter Setting Acceptable Values
100 1,2,4,5, 10, 20, 25, 50, 100
180 1,2 3,4,5,6,9, 10, 12, 15,18, 20, 30, 36,
45, 60, 90, 180
1000 10, 20, 40, 50, 100, 200, 250, 500, 1000
1800 10, 20, 30, 40, 50, 60, 90, 100, 120, 150,180,
200, 300, 360, 450, 600, 900, 1800
128 1,2,4,8, 16, 32, 64, 128

Table R1.1 Number of Turns Parameter Settings

Full Scale Count

This parameter allows you to set the number of counts reported by the NXAEZ2 over the programmed Number
of Turns. This parameter hasarange of 2 to (4,096 * Number of Turns) for 100, 180, and 128 turn transducers
and 2 to (409.6 * Number of Turns) for 1,000 and 1,800 turn transducers. As an example, assume an HTT-20-
180 transducer and the programmed Number of Turnsis 36. The range of the Full Scale Count Parameter is
210 147,456. (4,096* 36)

.10, ADVANCED MICRO CONTROLS INC.
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NXAEZ2 Programmable Parameters (continued)
Multi-turn parameters (continued)

Preset Value

Thetransducer position can be set to any value within the range of 0 to (Full Scale Count — 1). This parameter
sets the value the transducer position is set to when the host controller issues the Apply Preset command or
when the associated DC input transitions from an inactive to active state. This parameter has afactory default
value of zero.

DC Inputs
Each channel has a DC Input associated with it. Each DC Input accepts 10.5 to 27 Vdc (12 to 24 Vdc nomi-
nal). Each input is fully differential, and can be wired as a sinking or sourcing inpuit.
Theinput is used to preset the position value of the associated channel. Whenever the input makes an inac-
tive-to-active transition, the position will be preset to the programmed Preset Value. The input is considered
active when it is conducting current.

The default Preset Valueis zero.
Power Connector
Figure R1.2 shows the location of the Power Connector. The mate to this connector is included with the

NXAE2. Sparesare available from AMCI under the part number MS-4M. They are also available from
Phoenix Contact under their part number 187 80 37.

Ethernet Port 1
Ethernet Port 2~ +Vdc ) )
; J Chasis GND (Shields)

- ) ' ‘_l\;
Power ConnectorJ <_\ DC Return

DC Return

Bottom View
Figure R1.2 Power and Ethernet Connectors

Ethernet Connectors

Figure R1.2 aso shows the location of the two Ethernet connections. These two RJ-45 ports are internally
connected through a switch. Both ports are used in redundant ring networks. Either can be used in non-redun-
dant networks. In non-redundant networks, the unused port can be used to daisy chain to the next device if
this simplifies wiring in your application.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 11
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1I/0 Connector

Asshown in figure R1.3, the 1/O Connector islocated on the top of the module. All resolver connections are
made at this connector. Connectionsto the DC Inputs are also made on this connector. Power connections for
the NXAE2 are made through the MS-4M connector on the bottom of the module.

The mate for this connector isincluded with the NXAE2. Spares are available from AMCI under the part
number MS-2X11. They are aso available from Phoenix Contact under their part number 173 88 98.

Pins 6 and 7 on the J1 and J2 connectors are internally connected together and are attached to the module’'s
signal ground. You will not see asignal on these pins when your reference point is any of the GND pins. The
NXAE2 measures the signals on pins 5 and 8 of the J1 and J2 connectors to determine the resolver position.

Single Resolver & Dual-Resolver Multi-turn
Redundant Transducers Transducers
TOP VIEW J2 J1 TOP VIEW J2 J1
IN2—] 11 11 IN2—] 11 11 [IN1I-
IN2+| 10 10 IN2+| 10 10 |IN1+
2/ shield| 9 9 Shield| 9 9 |[Shield
2 s4| 8 8 sS4 8 8 |[s2
c s2| 7 7 s2| 7 7 |s4
B S3| 6 6 S3| 6 6 |[S3
o S1| 5 5 S1| 5 5 |[s1
R2| 4 4 R2| 4 4 |R2
R1 3 3 R1] 3 3 [R1
2 2 Shield GND 2 2 Shield
N.C. 1 1 N.C. N.C. 1 1 N.C.
Front of Front of
Unit Unit

Figure R1.3 1/O Connector

Front Panel

The front panels of three NXAE2 modules are shown in figure R1.4.
The front panel has the Status LED’s, which give you information on
the state of the module and the resolvers. peyeyepmy | ey
(| MIVICH Y| AVIC
CH1 & CH2 Status LEDs .
Each resolver channel has a status LED on the front panel. ~esorver Il Resol
The channel has been disabled. Useful when only 0O 0O
Off using one channel of the module. CH2 CHL CHz CHL
Solid Red Module Fault. This state cannot be disabled.
T Non-clearable transducer fault on the channel. This
Blinking Red | gate can be disabled if the channel is not used. oo Il oo
- Latched, clearable transducer fault on the channel. NS e
Blinking Green | Tig stafe can be disabled if the channel is not used !
_ The channel isnot in fault and is reporting position
Solid Green | data. This state can be disabled if the channel is not
used. Figure R1.4 NXAE2 Front Panel

Table R1.2 Transducer Status LED Patterns

12 ADVANCED MICRO CONTROLS INC.
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Front Panel (continued)

Module Status (MS) LED

The Module Status LED is a bi-color red/green LED. The state of the LED depends on the state of the net-
work adapter module.

LED State EtherNet/IP Definition Modbus TCP Definition PROFINET Definition

Off No Power No Power No power
Initializing: Power up Self-Test

Alternaling | Communicationsfailure. Thereisacommunications error between the main I[:grocr and
Red/Green | the Ietherrp]get ]E:O—f)rocunr within the unit. You must cycle power to the NXAE2 to attempt
to clear this fault

Flashing Initializing: Waiting for valid physical connection to the
Green network.
%?33%’ Module and Network are operational . gg‘ggte Name or IP Address
IR : Initializing: Device Name or
i Initializing: IP Address conflict IP Address are not Set.
Red d If the Network Status LED is also flashing, the IP Address or Network Protocol has been

changed. Cycle power to the unit to continue. If the Network Status LED is in any other
state, awrite to flash memory hasfailed. Cycle power to the unit to clear this fault.

Table R1.3 Module Status LED States

Power Up Behavior
> Blinking Green: The unit will blink the Module Status LED green during initialization.

Network Status (NS) LED

The Network Status LED is a bi-color red/green LED. The state of the LED depends on the protocol the
NXAE2 is configured to for.

LED State EtherNet/IP Definition Modbus TCP Definition PROFINET Definition

No power, duplicate IP

No power or no TCP address, mismatch in Device
off No Power connections Name, or no connection to the
10 Controller.
égde/rg?genr? Power up Self-Test Power up Self-Test Power up Self-Test
Indicates number of
On-line, Stop state.
Blinking Ethernet connection, but conneg%t%lgevxltr;gusec_lgrrllg A connection with the 10 Con-
Green no CIP connections %52 al orts u to five | trollerisestablishedanditisin
pp p its STOP state.

concurrent connections.

Valid Eth Kk A ol onwiththe 100

id Ethernet networ connection with the on-
Steady Green | and CIP connections Not Implemented UOIIIQGlS }\?established anditisin
Its state.

If the MSLED is steady
o reen: Network Not Implemented Not Implemented
Blinking Red | Connection Timeout

If the MS LED is blinking red: IP Address or Network Protocol changed: Cycle power
Steady Red Duplicate | P address on network. Not Implemented.

Table R1.4 Network Status LED States

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 13
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Specifications
Sensor Type

Resolver Transmitters and similar sensors with
sine/cosine stator outputs such as variable
reluctance transducers.

Number of Input Channels

Two. The NXAE2 can interface with two indepen-
dent single resolver transducers or one dual
resolver transduce.

Number of I/O Words (16 bits each)
10 input words and 10 output words

Physical Dimensions
Width: 0.9 inches max.

Depth: 4.5 inches max.

Height: 3.9 inches
5.0 inches min. with mating connectors

Weight
0.38 Ibs. (0.17 kg.) with mating connectors

Current Draw
200 mA without sensors
400 mA with reference voltage shorted to GND.

Measurement Method
Ratiometric. Compensates for, and eliminates,
most sources of error, including phase shift,
voltage drift, electrical noise, and temperature
changes.

Reference Voltage

Programmable from 0.800 to 12.000 Vac with
1 millivolt resolution. Default of 3.25 Vac

The maximum permittable return voltage is 14.0
Vrms. When the Transformation Ratio is greater
than 1.16, the Reference Voltage must be lim-
ited.

Reference Frequency

Programmable from 400 to 10,000 Hz with 1 Hz
resolution. Default of 2,500 Hz

Sensor Transformation Ratio

Programmable from 0.10 to 3.00 with aresolution
of 0.01. Default of 0.95

Position Resolution

13 bit (8,192) maximum per turn for single
resolver transducers.

12 bit (4,096) maximum per turn for dual resolver
multi-turn transducers.

Velocity Update Time
Programmable to 32 or 125 milliseconds

DC Inputs

Electrical Characterigtics:
IN1 and IN2: Both end uncommitted. Can be
wired to accept sourcing or sinking sensors.

Accept 10.5 to 27V dc without the need for an
external current limiting resistor.

Network Interface

10/100baseT. Two switched ports.
Supports EtherNet/IP, PROFINET, and Modbus
TCP. EtherNet/IP-DLR and PROFINET-MRP
extensions also supported.

Environmental Specifications

Input Power ....... 24 V/dc = 10%, surgeto 30Vdc
without damage to module.

Ambient Operating Temperature
........... -4° to 122°F (-20° to 50°C)

Storage Temperature
........... -40° to 185°F (-40° to 85°C)
Humidity ........... 0 to 95%, non-condensing
Status LED

See Front Panel starting on page 12.

Connectors
Mating connectors are included with the NXAE2
and are available separately under the following
AMCI part numbers.

Connector  AMCI Part # Wire Strip Length Min. Tightening Torque
/0 MS-2X11 28-16 AWG | 0.275inches Spring Cage Connector
Power MS-4M 28-12 AWG | 0.394 inches 4.43|b-in (0.5 Nm)

14
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DATA FORMATS

This reference chapter details the input and output data formats used to commu-

nicate with the NXAE2 in single turn and dual resolver, multi-turn applications.

Single Turn Data Formats

These data formats are used when programming the module for use with single resolver, single turn transduc-
ers. These formats are also used with single resolver, multi-turn transducers as well as redundant resolver
transducers.

Output Data Format

Figure R2.1 below shows the format of the output data when programming the modul e to operate with one or
two single resolver transducers.

Word (0) (SeeC Brg;lz;gow(gglow)

Word (1) (See Dseggﬁp\t/i\éonrdBelow)
Word (2 S Range 2108162
Word (3) Rangg:hgntge(lFL:IIPSrizleé Sount — 1)
word (4] Range: 1010 300 (TR= 0.1 10 3.0)
Word (5| e Range: 210052
Word (6) Rang(;:h Sntge(lFZu:IIPSri:ﬁat St 1)
word (7) Range. 10 0 300 (TR= 0.1 10 3.0)
Word (8) Range: SOORtif?IE%%% \(/(?.I}Sa?oe 12.0 Vrms)
word (9) Range: 400 t0 10,000 Hz

Figure R2.1 Single Turn Output Data Format

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 15
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Single Turn Data Formats (continued)

Command Word 0

Bit 15:

Bit 14:

Bit 13:

1514 13 12 11 10 09 08 07 06 05 04 03 02 01 00

< N |

=88 g 2%

ElSIY, 0|0 gl o
Command Word (0) | 2| i 2|0[0|0[0|0[0|0|||0]|0|%
Slal ) 2|2 | >

[ | O ol a

i 3|5) | |5

[ |RESERVED: Bit must equal zero.
Figure R2.2 Single Turn Command Word Format

Transmit Bit — Used to control the flow of programming data to the NXAE2. The NXAE2 will not
accept new programming data until this bit makes a 0— 1 transition. Once this bit is set, it should
remain set until the module responds by setting the Acknowledge bit in the Network Input Data. Pro-
gramming error bitsin the input data are valid as long as the Acknowledge bit is set. Resetting the
Transmit bit to “0” will reset the Acknowledge bit.

Reset_Errors — When set to “1”, the module will reset all programming error bits and clear any
latched transducer faults that can be cleared.

Save_to_Flash — When set to “1”, the module saved al parameter values and cal cul ated position off-
sets to non-volatile flash memory. These values are recalled and used after a power cycle.

NOTE | TheEEPROM used to store parameter values and the position offsets has a minimum

Bit 05:

Bit 04:

Bit 01:

Bit 00:

write limit of 10,000 writes. If your application requires you to constantly preset the
position values and store these values in non-volatile memory, consider offsetting the
position in your ladder logic program.

Setup_CH2 — When set to “1”, the module uses bits 8 through 11 in Setup Word 1, and the valuesin
words 5 through 9 to program channel 2. When this bit isreset to “0”, these bits and words are
ignored and the values for channel 2 are not changed. Note that the Reference Voltage and Frequency
are programmed if either of the Setup_CH2 or Setup_ CH1 bitsare setto “1”.

Setup_CH1 — When set to “1”, the modul e uses bits 0 through 3 in Setup Word 1, and the valuesin
words 2, 3, 4, 8 and 9 to program channel 1. When this bit isreset to “0”, these bits and words are
ignored and the values for channel 1 are not changed. Note that the Reference Voltage and Frequency
are programmed if either of the Setup_CH2 or Setup_ CH1 bitsare setto “1”.

Apply_Preset2 — When set to “1”, the modul e sets the CH2 position to the value of the CH2 Preset
Value parameter. The CH2 Preset Value has a factory default value of zero. The CH2 Preset Value
can be programmed by setting the Setup CH2 hit (bit 05 of thisword) and putting the desired CH2
Preset Value in Word 6. Please note that applying the preset value, and programming the CH2 Preset
Value parameter, are two independent processes. They cannot be accomplished together in the same
transmit cycle. However, it is possible to apply the preset value and save the calculated offset in flash
in one transmit cycle. The offset is saved to flash memory when the Save to Flash hit, (bit 13) is set.

Apply_Presetl — When set to “1”, the modul e sets the CH1 position to the value of the CH1 Preset
Value parameter. The CH1 Preset Value has a factory default value of zero. The CH1 Preset Value
can be programmed by setting the Setup CH1 hit (bit 04 of thisword) and putting the desired CH1
Preset Value in Word 3. Please note that applying the preset value, and programming the CH1 Preset
Value parameter, are two independent processes. They cannot be accomplished together in the same
transmit cycle. However, it is possible to apply the preset value and save the calculated offset in flash
in one transmit cycle. The offset is saved to flash memory when the Save to_Flash bit, (bit 13) is set.

16,
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Single Turn Data Formats (continued)

Setup Word 1

Bit 11:

Bit 10:

Bit 09:

Bit 08:

Bit 03:

Bit 02:

Bit 01:

Bit 00:

1514 13 12 11 10 09 08 07 06 05 04 03 02 01 00

H2

CountDir_CH2
o
o
o
o

CountDir_CH1

XFltLatch_C

XFltLatch_CH1

Setup Word (1) [o|0|0]| 0

Disable_CH2

Disable_CH1

VelUp_CH2
VelUp_CH1

:] RESERVED: Bit must equal zero.

Figure R2.3 Single Turn Setup Word Format

VelUp_CH2 — This bit is only acted upon when the Setup_CH2 bit, (Word O: Bit 05), issetto “1”.
When set to “1”, the velocity update time for channel 2 is set to 32 milliseconds. When set to “0”, the
velocity update timeis set to 125 milliseconds. Note that this only affects the update time of the
velocity data

Disable_CH2 — This bit is only acted upon when the Setup_CH2 bit, (Word O: Bit 05), issetto “1".
When set to “1”, the modul e disables channel 2. The channel’s LED on the front panel is disabled and
zeros are reported for the channel 2 position and velocity data.

XFltLatch_CH2 — Thisbit is only acted upon when the Setup CH2 bit, (Word O: Bit 05), issetto“1".
When set to “07, the transducer fault latch is disabled. Transducer faults will clear themselves as soon
asvalid signals are detected on the channel 2 inputs. When set to “1”, the transducer fault latch is
enabled. Transducer faults are latched, and can be cleared by issuing a programming block with the
Reset_Errors bit (Word O: Bit 14), setto“1”.

CountDir_CH2 - Thishit is only acted upon when the Setup_CH2 bit, (Word O: Bit 05), isset to “1”.
When the transducer is wired to the module as shown in this manual, set this bit to “0” for CW
increasing counts when looking at the transducer’s shaft. Set thisbit to “1” for CCW increasing
counts. Note that count direction can also be switched by reversing the connection of the S2-S4 pair
on the transducer input connector.

VelUp_CH1 - This bit is only acted upon when the Setup_CH1 bit, (Word O: Bit 04), issetto “1".
When set to “1”, the velocity update time for channel 1 is set to 32 milliseconds. When set to “0”, the
velocity update timeis set to 125 milliseconds. Note that this only affects the update time of the
velocity data

Disable_CH1 — Thisbit is only acted upon when the Setup_CH1 bit, (Word O: Bit 04), isset to “1".
When set to “1”, the module disables channel 1. The channel’s LED on the front panel is disabled and
zeros are reported for the channel 1 position and velocity data.

XFltLatch_CH1 — Thisbit is only acted upon when the Setup_CH1 bit, (Word 0: Bit 04), issetto “1".
When set to “0”, the transducer fault latch is disabled. Transducer faults will clear themselves as soon
asvalid signals are detected on the channel 1 inputs. When set to “1”, the transducer fault latch is
enabled. Transducer faults are latched, and can be cleared by issuing a programming block with the
Reset_Errors bit (Word 0: Bit 14), setto “1”.

CountDir_CH1 — This bit is only acted upon when the Setup_CH1 bit, (Word O: Bit 04), isset to “1".
When the transducer is wired to the module as shown in this manual, set this bit to “0” for CW
increasing counts when looking at the transducer’s shaft. Set thisbit to “1” for CCW increasing
counts. Note that count direction can also be switched by reversing the connection of the S2-$4 pair
on the transducer input connector.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 17
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Single Turn Data Formats (continued)

Input Data Format

Figure R2.4 below showsthe format of the input data when the module is programmed to operate with one or
two single resolver transducers.

Module Status

Word (0] (See Description Below)
Weord (1) (Segrbagsn;!p!ci?r:aéflow)
WOrd (21| ang5 S o1
Word (3) Range(::gatr;n::);c:ec}/ ?L?ﬁ;yés tlrjai\{lw)sducer
Word (4) Reservgﬂarf%ref:u(t)ure use
Word (5] Channel 2 Status

(See Description Below)

Channel 2: Position Value
Word (6) Range: 0 to (Full Scale Count -1)

Channel 2: Velocity (RPM)

Word (7) Range: 0 to speed rating of transducer
Reserved for future use
Word (8) Range: 0
Reserved for future use
Word (9) Range: 0

Figure R2.4 Single Turn Input Data Format

Module Status (Word 0)

Bit 15:

Bit 14:

Bit 10:

Bit 09:

Bit 03:

Bit 02:

15141312 11 1009 08 07 06 05 04 03 02 01 00
S 5|2 sle|=
8|8 Sle Gl 5|E| =
o8 ola ) ol | W
Module Status (0) |2 |£|0(0|0| | jo|o|o[0|0|g|l5|3|<
gl E1 L|2|glE
2T B3 glz|=3|°

[ |RESERVED: Bit must equal zero.
Figure R2.5 Single Turn Module Status Format

Acknowledge — Used to control the flow of programming data to the NXAE2. The NXAE2 setsthis
bit in response to the Transmit bit being set by the host. Programming error bitsin the two status
words are only valid while the Acknowledge bit is set. Once thisbit is set, it will remain set until
your host controller resets the Transmit Bit.

Heartbeat_Bit — This bit will change state approximately every 500 milliseconds. Monitor this bit to
verify that the unit and network connection are operating correctly.

Setup_Dual — Set to “1” when the module is programmed to work with dual resolver, multi-turn
transducers. Set to “0” when the module is programmed to work with single resolver or redundant
transducers.

Setup_Single — Set to “1” when the module is programmed to work with single resolver or redun-
dant transducers. Set to “0” when the module is programmed to work with dual resolver, multi-turn
transducers.

RefFreq_Err — Set to “1” when the Reference Frequency parameter is outside its valid range of 400
to 10,000 Hz. The Reference Frequency is programmed with word 9.

RefVolt_Err — Set to “1” when the Reference Voltage parameter is outside its valid range of 800 to
12,000, (0.8 to 12.0 Vrms) The Reference Voltage is programmed with word 8.

.18,
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Single Turn Data Formats (continued)

Module Status (Word 0) (continued)

Bit 01:

Bit 00:

Module_FIt — Set to “1” when the module is experiencing a hardware fault. Cycle power to the mod-
uleto attempt to clear this error.

Cmd_Err — Set to “1” under the following conditions:
» Setting any reserved bitsin Command Word 0 or Command Word 1
> Setting the Apply Preset bit when the Transducer Fault bit for the channel is set
> Applying the preset and programming setup data in the same programming cycle.

Channel Status (Words 1 & 5)

Bit 11:

Bit 09:

Bit 08:

Bit 04:

Bit 03:

Bit 02:

Bit 01:

Bit 00:

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
= 3| = Sl 5L
2 183 |9 | |2[8]5|B
c [hd =
CH1 status (1) |0 |o(o[0| 50| >|&[0|% o|0| |2/ &|3
| =] | I
T I|w b
I N I i —
- . |2 RESERVED:
= o|Q ] W 5| W| = | Bit must equal zero.
El 195 |d EEE
CH2 status (5) |0 (0 |0|0| |0|J|5[0|F|0|0|F|L &2
| N 1NN
I T | ]
) 3] T eIT -
5 O 5055

Figure R2.6 Single Turn Channel Status Format

Channel(1/2)_Input — Thishitisset to“1” when the associated DC input is active. Theinput isactive
when it is conducting current. This bit is reset to “0” when the input in inactive. An inactive-to-
active transition on the physical input will preset the channel’s position to the channel’s programmed
Preset Vaue. Note that the calculated offset is not stored in flash memory. The offset can be stored
by initiating a programming cycle with the Save to_Flash bit set. See Command Word 0, found on
page 16, for additional information on the Save to_Flash bit.

Channel(1/2)_VelocityAtZero — Thisbit is set to “1” when the velocity reading of the channel is zero.
Thishitisresetto“0" if thetransducer isrotating or thereisatransducer fault. Note that the resolution
of the tachometer is 1 RPM. Therefore, this bit will be on when the actual speed is below 0.5 RPM.

Channel(1/2)_Disabled — Thishit isset to “1" when the channel has been disabled. When disabled, the
Status LED for the channel on the front panel is off. This bit equals “0” when the channel is enabled.

Channel(1/2)_TR_Error — This bit is set to “1” when you attempt to program the channel’s Transfor-
mation Ratio parameter outside its valid range of 10 to 300 (0.10 to 3.00).

Channel(1/2)_Preset_Error — Thisbitisset to“1” when you attempt to program the channel’s Preset
Value parameter outside its valid range of 0 to (Full Scale Count — 1).

Channel(1/2)_FSC_Error — Thisbit isset to “1” when you attempt to program the channel’s Full
Scale Count parameter outside its valid range of 2 to 8,192 counts per turn.

Channel(1/2)_Setup_Error — Thishit is set to “1” when any of the reserved bitsin Setup Word 1 are
setto “1". These bits are bits 04 through 07 and 12 through 15.

Channel(1/2)_Transducer_Fault — This bit is set to “1” when the channdl isin its transducer fault
state. If the channel’s front panel status LED is blinking green, the fault can be cleared by issuing a
programming block with the Reset Error bit (Output Word 0, bit 14) set to “1". If the statusLED is
blinking red, then there is an error in the resolver signals. This can be awiring issue, or the pro-
grammed values for the Reference Voltage, Reference Frequency, or the channel’s Transformation
Ratio may not be correct.

NOTE 3 If thereisan invalid parameter when switching from Multiturn setup to Single turn setup, the

NXAE2 will remain in multiturn mode while setting the appropriate single channel status bit
inword 1 or 5.
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Multi-Turn Data Formats
These data formats are used when programming the module for use with dual resolver, multi-turn transducers.

Output Data Format
Figure R2.7 below shows the format of the output data when programming the module to operate with a dual

resolver multi-turn transducer.

Word (0)

Command Word
(See Description Below)

Word (1)

Setup Word
(See Description Below)

\Word (2)

Range: 100, 180, 1000, 1800, 128

Transducer Type

Word (3)

Range: (See parameter description below.)

Number of Turns

Word (4)

Word (5)

Full Scale Count (32 bit value)
Range: (See parameter description below.)

Word (6)

Word (7)

Preset Value (32 bit value)
Range: 0 to (Full Scale Count — 1)

Xord (8)

Range: 800 to 12,000 (0.8 to 12.0 Vrms)

Reference Voltage

WYord (9)

Reference Frequency
Range: 400 to 10,000 Hz

Figure R2.7 Multi-turn Output Data Format

Command Word (Word 0)

Command Word (0)

151413 12 11 10 09 08 07 06 05 04 03 02 01 00

Transmit
Reset_Errors

Save_to_Flas
o
()
o
o
o
o

Setup_Mturn

Apply_Preset

[ |RESERVED: Bit must equal zero.

Figure R2.8 Multi-turn Command Word Format

Bit 15: Transmit Bit — Used to contral the flow of programming data to the NXAE2. The NXAE2 will not
accept new programming data until this bit makes a 0—1 transition. Once this bit is set, it should
remain set until the module responds by setting the Acknowledge bit in the Network Input Data. Pro-
gramming error bitsin the input data are valid as long as the Acknowledge bit is set. Resetting the
Transmit bit to “0” will reset the Acknowledge bit.

Bit 14: Reset_Errors — When set to “1”, the module will reset all programming error bits and clear any
latched transducer faults that can be cleared.

Bit 13: Save_to_Flash — When set to “1”, the module saved all parameter values and cal cul ated position off-
setsto non-volatile flash memory. These values are recalled and used after a power cycle.

NOTE »| TheEEPROM used to store parameter values and the position offsets has a minimum
write limit of 10,000 writes. If your application requires you to constantly preset the

position values and store these values in non-volatile memory, consider offsetting the
position in your ladder logic program.

Bit 06: Setup_Mturn — When set to “1”, the module uses the remaining words in the block to program the
module for use with dual resolver, multi-turn transducers. When this bit isreset to “0”, these words
areignored and the parameter values are not changed.
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Multi-Turn Data Formats (continued)
Command Word (Word 0) (continued)

Bit 00:

Apply_Preset — When set to “1”, the module sets the position to the value of the Preset Value param-
eter. The Preset Value has afactory default value of zero. The Preset Value can be programmed by
setting the Setup_Mturn bit (bit 06 of thisword) and putting the desired Preset Value in Words 6 and
7. Please note that applying the preset value, and programming the Preset Value parameter, are two
independent processes. They cannot be accomplished together in the same transmit cycle. However,
itispossibleto apply the preset value and save the calculated offset in flash in one transmit cycle. The
offset is saved to flash memory when the Save to_Flash bit, (bit 13) is set.

Setup Word (Word 1)

Bit 12:

Bit 03:

Bit 02:

Bit 01:

Bit 00:

1514 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Setup Word (1) (0| 0] 0

XFltLatch
CountDir

Data_Endian

o
o
o
o
o
o
o
o
Vel_Update

Disable_CH

:] RESERVED: Bit must equal zero.
Figure R2.9 Multi-turn Setup Word Format

Data_Endian — This bit is only acted upon when the Setup_Mturn bit, (Word O: Bit 06), isset to “1”.
Reset to “0” to program and report the 32-bit valuesin little endian format. Set to “1” to program and
report the 32-bit valuesin big endian format. EtherNet/IP applications should reset this bit to “0”.
Modbus and PROFINET applications should start with this bit set to “1”.

Vel_Update — Thishit is only acted upon when the Setup_Mturn bit, (Word O: Bit 06), issetto “1".

When set to “1”, the velocity update time for the multi-turn channel is set to 32 milliseconds. When
set to “0”, the velocity update timeis set to 125 milliseconds. Note that this only affects the update

time of the velocity data.

Disable_CH — Thishit is only acted upon when the Setup_Mturn bit, (Word O: Bit 06), issetto “1”.
When set to “1”, the modul e disables the channels. The channels LED’s on the front panel are dis-
abled and zeros are reported for the position and velocity data.

XFltLatch — Thisbit is only acted upon when the Setup_Mturn bit, (Word O: Bit 06), isset to “1”.
When set to “0”, the transducer fault latch is disabled. Transducer faults will clear themselves as soon
asvalid signals are detected on the resolver inputs. When set to “1”, the transducer fault latchis
enabled. Transducer faults are latched, and can be cleared by issuing a programming block with the
Reset_Errors bit (Word 0: Bit 14), setto “1”.

CountDir — This bit is only acted upon when the Setup_Mturn bit, (Word 0O: Bit 06), isset to “1".
When the transducer is wired to the module as shown in this manual, set this bit to “0” for CW
increasing counts when looking at the transducer’s shaft. Set thisbit to “1” for CCW increasing
counts. Note that count direction can also be switched by reversing the connection of the CS2-C$4
pair and the FS2-FS4 pair on the transducer input connector.
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Multi-Turn Data Formats (continued)

Transducer Type (Word 2)

This parameter sets the type of transducer attached to the module. This parameter is needed so that the mod-
ule can convert the two resolver positions into a single multi-turn value. The range of this parameter is the
discrete values of 100, 180, 1000, 1800, and 128. When set to 100, 180, 1000, or 1800, an AMCI transducer
isassumed. When set to 128, an AV G/Autotech transducer is assumed. The table below showsthe TR valueis
used based on transducer type, aong with the suggested settings for the Reference Voltage and Reference
Frequency settings.

Suggested Suggested
Traprsdgcer Fixed TR Ref. Voltage Ref. Frequency

yp Setting Setting

100 0.95 3.25Vrms 2500 Hz

180 0.95 3.25Vrms 2500 Hz
1,000 0.95 3.25Vrms 2500 Hz
1,800 0.95 3.25Vrms 2500 Hz

128 1.40 3.25Vrms 2500 Hz

Table R2.1 Dual Resolver, Multi-turn Transducer Suggested Settings

Number of Turns (Word 3)

This parameter setsthe number of turnsthat the transducer must complete before the position value returnsto
zero. Therange of values for this parameter depends on the setting of the Transducer Type parameter.

Trar_?_)slggcer Available Number of Turns
100 1,2,4,5, 10, 20, 25, 50, 100
180 1,23,4,5,6,9, 10, 12, 15, 18, 20, 30, 36, 45, 60, 90, 180
1,000 10, 20, 40, 50, 100, 200, 250, 500, 1000
1.800 10, 20, 30, 40, 50, 60, 90, 100, 120,
’ 150, 180, 200, 300, 360, 450, 600, 900, 1800
128 1,248, 16, 32,64, 128

Table R2.2 Available Number of Turns Parameter Values

Full Scale Count (Words 4&5)

This parameter sets the number of counts over the programmed number of turns. This value is programmed
as a 32 bit double precision integer. The range of values for this parameter depends on the setting of the

Transducer Type parameter.
Trar_:_;lcjigcer Full Scale Count
100 2 to (Number of Turns* 4,096) Maximum value of 409,600
180 2 to (Number of Turns* 4,096) Maximum value of 737,280
1,000 2 to (Number of Turns* 409.6) Maximum value of 409,600
1,800 2 to (Number of Turns* 409.6) Maximum value of 737,280
128 2 to (Number of Turns* 4,096) Maximum value of 524,288

Table R2.3 Available Full Scale Count Parameter Values
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Multi-Turn Data Formats (continued)

Input Data Format

Figure R2.10 below shows the format of the input data when the module is programmed to operate with a
dual resolver multi-turn transducer.

Word (0) (See “Igcéilélr?pﬁct)?\tllj?:selow)
Word (1) (Seecgzzgriepl)tisc:r?tgselow)
Word (2] Position Value (32 bit value)
Word (3) Range: 0 to (Full Scale Count -1)
Word (4) Range: 0 to\;?)lg:gyrgi{r?gMgf transducer
Word (5) Reservada rf:(;ref:u(t)ure use
Word (6) Reserv&;da rf%ref:u(t)ure use
Word (7) Reservgia ;%refzuéure use
Word (8) ReserveRda rfgef:u(t)ure use
Word (9) Re:se:rvc;{da :]c;ref:uéure use

Figure R2.10 Multi-Turn Input Data Format

Module Status (Word 0)

Bit 15:

Bit 14:

Bit 10:

Bit 09:

Bit 03:

Bit 02:

Bit 01:

1514 13 12 11 10 09 08 07 06 05 04 03 02 01 00
[ —|2 el
S5 Sle Wlg(iE| s
Ko ] als o o] o | W

Module Status (0) |2 |€|0|0|0| | |0|0|0|0|0|28|E|3|<
|8 25 L5l E
1k a3 B|2|g|0
< (28I x| x

[ |RESERVED: Bit must equal zero.
Figure R2.11 Multi-turn Module Status Word Format

Acknowledge — Used to control the flow of programming data to the NXAE2. The NXAE2 setsthis
bit in response to the Transmit bit being set by the host. Programming error bitsin the Channel Sta-
tusword is only valid while the Acknowledge bit is set. Once thisbit is set, it will remain set until
your host controller resets the Transmit Bit.

Heartbeat_Bit — This bit will change state approximately every 500 milliseconds. Monitor this bit to
verify that the unit and network connection are operating correctly.

Setup_Dual — Set to “1” when the module is programmed to work with dual resolver, multi-turn
transducers. Set to “0” if the module is programmed to work with single resolver or redundant trans-
ducers.

Setup_Single — Set to “1” when the module is programmed to work with single resolver or redun-
dant transducers. Set to “0” if the module is programmed to work with dual resolver, multi-turn
transducers.

RefFreq_Err — Set to “1” when the Reference Frequency parameter is outside its valid range of 400
to 10,000 Hz. The Reference Frequency is programmed with word 9.

RefVolt_Err — Set to “1” when the Reference Voltage parameter is outside its valid range of 800 to
12,000, (0.8 to 12.0 Vrms) The Reference Voltage is programmed with word 8.

Module_FIt — Set to “1” when the module is experiencing a hardware fault. Cycle power to the mod-
uleto attempt to clear this error.
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Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com



DATA FORMATS NYAE2 User Manual

Multi-Turn Data Formats (continued)
Module Status (Word 0) (continued)

Bit 00: Cmd_Err — Set to “1” under the following conditions:

» Setting any reserved bits in the Command Word or the Setup Word
> Setting the Apply Preset bit when the Transducer Fault bit for the channel is set
> Applying the preset and programming setup data in the same programming cycle.

Channel Status (Word 1)

Bit 13:

Bit 12:

Bit 11:

Bit 10:

Bit 09:

Bit 08:

Bit 05:

Bit 04:

15141312 11 10 09 08 07 06 05 04 03 02 01 00

EE|HH mhh | =

e I s [ B e el A TH

o 822 o| B A

Channel Status (1) |00\ D /€| §|0[0|5(2/5 o] 5|8
ez a P 2P 2|3
Tl 8lO|0 S|H|a 9| x
O =z

[ |RESERVED: Bit must equal zero.
Figure R2.12 Multi-turn Channel Status Word Format

Fine_Resolver_Fault — Thisbhitisset to “1” when the fine resolver isin atransducer fault state. If the
CH2 front panel status LED is blinking green, the fault can be cleared by issuing a programming
block with the Reset_Error bit (Output Word 0, bit 14) set to “1”. If the status LED is blinking red,
then thereisan error in the resolver signals. This can be awiring issue, or the programmed values for
the Reference Voltage, Reference Frequency, or the channel’s Transformation Ratio may not be cor-
rect for the sensor.

Coarse_Resolver_Fault — Thishit isset to “1” when the coarse resolver isin atransducer fault state.
If the CH1 front panel status LED is blinking green, the fault can be cleared by issuing a program-
ming block with the Reset_Error bit (Output Word 0, bit 14) set to “1”. If the status LED is blinking
red, then there isan error in the resolver signals. This can be awiring issue, or the programmed val-
ues for the Reference Voltage, Reference Frequency, or the channel’s Transformation Ratio may not
be correct for the sensor.

CH1_Input — Thishitisset to “1” when the Channel 1 DC input is active. Theinput is active when it
is conducting current. This bit isreset to “0” when the input in inactive. An inactive-to-active transi-
tion on the physical input will preset the channel’s position to the channel’s programmed Preset
Value. Note that the calculated offset is not stored in flash memory. The offset can be stored by initi-
ating a programming cycle with the Save_to_Flash bit set. See Command Word (Word 0), found on
page 20, for additional information on the Save _to_Flash bit.

CH2_Input — Thishitisset to “1” when the Channel 2 DC input is active. Theinput is active when it
is conducting current. Thisbit isreset to “0” when the input in inactive.

VelocityAtZero — This bit isset to “1” when the velocity reading of the channel is zero. Thisbit is
reset to “0” if the transducer is rotating or there is a transducer fault. Note that the resolution of the
tachometer is 1 RPM. Therefore, the tachometer will read zero, and this bit will be on, when the
actual speed isbelow 0.5 RPM.

Disabled — Thishit isset to “1” when the channel has be programmatically disabled. When disabled,
the Status LED’s on the front panel are off. This bit equals“0” when the channel is enabled.

Number_of Turns_Error — Thisbit is set to “1” when you attempt to program the channel’s Number
of Turns parameter outside of the value sets defined in table R2.2, Available Number of Turns
Parameter Values, found on page 22.

TType_Error — Thishit isset to “1” when you attempt to program the channel’s Transducer Type
parameter outside of the value set of {100, 180, 1000, 1800, 128} .
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Multi-Turn Data Formats (continued)
Channel Status (Word 1) (continued)

Bit 03: Preset_Error — Thisbit is set to “1” when you attempt to program the channel’s Preset Value param-
eter outside its valid range of 0 to (Full Scale Count —1).

Bit 02: FSC_Error — Thishitis set to “1” when you attempt to program the channel’s Full Scale Count
parameter outside its valid range. The range is based on the programmed Number of Turns parame-
ter. Therangeis 2 to (Number of Turns* 4,096) for 100, 180, and 128 turn transducers. Therangeis
2 to (Number of Turns* 409.6) for 1,000 and 1,800 turn transducers.

Bit 01: Setup_Error — Thishit isset to “1” when any of the reserved bits are set to “1” or an invalid combi-
nation of bits exists.

Bit 00: Transducer_Fault — Thishit isset to “1” when either or both of the resolversin the transducer arein
afaulted state. See the description of bits 14 and 13 above.

NOTE » If thereisan invalid parameter when switching from Single turn setup to Multi-turn setup, the
NXAE2 will remain in single turn mode while setting the appropriate single channel status bit

inword 1 or 5.
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CONFIGURING NETWORK INTERFACES

This section lists suggestions for configuring the network interfaces on your

computer or laptop before attaching to the NXAEZ2.

Firewall Settings
Firewalls are hardware devices or software that prevent unwanted network connections from occurring. Fire-
wall software has been present on Windows based computers since XP, and it may prevent your computer
from communicating with the NXAE2. The internal webserver uses port 80, which is the default http port,
and should work without changing any firewall settings. Configuring your firewall to allow communication
with the NXAE2 is beyond the scope of this manual.

Disable All Unused Network Interfaces

Routing and default gateway setting on your computer might prevent connection to the NXAE2. When using
the Net Configurator utility, broadcast packets that are used to find the NXAEZ2 often go out the wrong port.
The easiest way to avoid this problem isto temporarily disable all network interfaces that are not attached to

the NXAE2.
Thisincludes all wireless interfaces as well as all Bluetooth interfaces.

Configure Your Network Interface
Before you can communicate with the NXAEZ2, your network interface must be on the same subnet as the

encoder.

NOTE » The rest of this_procedur_e assumesyou are using the 192.168.0.xxx subnet. If you are not, you
will have to adjust the given network addresses accordingly.

The easiest way to check the current settings for your NIC is with the *ipconfig’ command.
» For Windows 7, click on the [Start] button, and type“cmd” in the “ Search programs and files’ text box.
Press [Enter] on the keyboard.

» For Windows 8 and 10, press the [Win+X] keys and select “Command Prompt” from the resulting
popup. There is no need to run the command prompt as the administrator, so do not select “ Command

Prompt (Admin)”.
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Configure Your Network Interface (continued)

A DOS like terminal will open. Typein ‘ipconfig’, press [Enter] on the keyboard and the computer will
return the present Address, Subnet Mask, and Default Gateway for all of your network interfaces. If your
present addressis 192.168.0.xxx, where ‘xxx’ does not equal 50, and your subnet mask is 255.255.255.0, then
you are ready to configure your NXAE2 module. Figure R3.1 shows the output of an ipconfig command that
shows the “Loca Area Connection 2" interface on the 192.168.0.xxx subnet.

< Command Prompt
IC:v>ipconfig

Mindows IP Configuration

Ethernet adapter Local fAirea Connection:

Connection—specific DNS Suffix . :
IP Address. . . . . -« . . - . . . =t .16.25.17

Subnet Mask H .255.8.8
Default Gateway H -16.255.1
DHCP Class ID H

Ethernet adapter Local fArea Connection 2:

Connection—specific DNS Suffix . :
IP Address. . . . . -« . . - . . . = .168.8.224
Subnet Mask H .255.255.8
Default Gateway H

Figure R3.1 ipconfig Command

If your present address is not in the 192.168.0.xxx range, typein ‘ncpa.cpl’ at the command prompt and hit
[Enter] on the keyboard.

> For Windows 7, this open the Network Connections window. Double click on the appropriate inter-
face. Inthewindow that opens, select “Internet Protocol Version 4 (TCP/IPv4)” from thelist and then
click on the [Properties] button.

» For Windows 8 and 10, this open the Network Connections window. Double click on the appropriate
interface. In the window that opens, select “ Internet Protocol Version 4 (TCP/IP v4)” from the list and
then click on the [Properties] button.

Set the address and subnet mask to appropriate values. (192.168.0.1 and 255.255.255.0 will work for an
NXAE2 that has factory default settings.) The default gateway and DNS server settings can be ignored.

Test Your Network Interface

Going back to the terminal you opened in the last step, type in ‘ping aaa.bbb.ccc.ddd” where
“asa.bbb.ccc.ddd’ in the IP address of the NXAE2. The computer will ping the unit and the message “Reply
from aaa.bbb.ccc.ddd: bytes=32 time<10ms TTL=128" should appear four times.

If the message “ Request timed out.” or “Destination host unreachable” appears, then one of four things has
occurred:

» You set anew IP address, but have not yet cycled power to the NXAE2

> You did not enter the correct address in the ping command.

» The IP address of the NXAE2 is not set correctly.

» The NXAE2 and the computer are not on the same subnet.
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TASK 1

INSTALLING THE NXAE2

This chapter covers the physical installation of the NXAEZ2.

1.1 Safe Handling Guidelines

1.1.1 Prevent Electrostatic Damage

Electrostatic discharge can damage the NXAE2 if you touch connector pins. Follow
[® CAUTION) these guidelines when handling the module.

1) Touch a grounded object to discharge static potentia before handling the module.
2) Work in a static-safe environment whenever possible.

3) Wear an approved wrist-strap grounding device.

4) Do not touch the pins of therear, 1/O, or Ethernet connectors.

5) Do not disassemble the module

6) Store the module in its anti-static bag and shipping box when it is not in use.

1.1.2 Prevent Debris From Entering the Module

[@ WARNING) During DIN rail mounting of all devices, be sure that all debris (metal chips, wire

strands, tapping liquids, etc.) is prevented from falling into the module. Debris may
cause damage to the module or unintended machine operation with possible personal
injury. The DIN rail for the modules should be securely installed and grounded before
the modules are mounted on it.

1.1.3 Remove Power Before Servicing
[@ w ARNINGJ Remove power before removing or installing the NXAE2 module.

1.2 Mounting

1.2.1 DIN Rail Installation
NXAE2 modules can be mounted on following DIN Rail

» EN05022-35x 7.5 (35x 7.5 mm)
» EN05022-35x15 (35x 15mm)

The DIN Rail must be securely mounted to a panel and solidly grounded before the modules are installed.
Grounding is usually accomplished through the mounting hardware, by first removing any paint or other
material from all surfaces that may interfere with proper grounding. Another option isto install a heavy
gauge wire from the DIN rail to your system’s ground bus.

When installing the 7.5mm deep DIN rail thereisa0.40 inch clearance for bolt heads between therail and the
NXAE2 module. When installing a module on 15mm deep rail, the clearance is 0.70 inches.
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1.2 Mounting (continued)

1.2.2 Dimensions
Figure T1.1 shows the dimensions of the NXAE2 module. The NXAE2 moduleisalow power module that does
not require any additional spacing when mounting the unit.

I/0 Mating Connector 4.47"
‘\\\ HHHHHHHHHH

”\ 089" f T I

(226) | | IR
I V4
Amd

SENSOR

NXAE2
RESOLVER
INTERFACE

4.55
(115.6)

3.90
(99.1)

[oxe)]
oz G —0.26"
(6.6)

[efe)
NS MS

] \(i
i _
Network Connector Location
Power Connector Location

Figure T1.1 NXAE2 Outline

NOTE » You will need to ground the resolver cable shields at the module. There are three pinson the 1/0
Mating Connector to ground the shields, but you have the option to ground them on the DIN rail.

1.2.3 Mounting the NXAE2 Module
Mounting the NXAE2 on aDIN rail is avery simple process thanks to the design of the enclosure.

1) Partially engage the connector into the enclosure.

2) Engagethe top clip in the enclosure with the top of the DIN rail and rotate the modul e down until the metal
bracket snaps on to the DIN Rail.

Onceall of your modules areinstalled, it is strongly suggested to use the end caps from Phoenix Contact with

the part number of 271 37 80 to secure the modules on the DIN Rail. These end caps prevent the module

from dliding along the DIN rail if it is subjected to shock or vibration during machine operation.

1.3 Power Wiring
The NXAE2 accepts 24 Vdc as itsinput power. Maximum current draw is 400 mA when the reference volt-
age is shorted to ground. Minimum wire gauge for the connector is 24 AWG. As shown in the figure below,
the power connector islocated on the bottom of the module. The mating connector is included with the
NXAE2. Spares are available from AMCI under the part number MS-4N. They are also available from Phoe-
nix Contact under their part number 187 80 37.

Ethernet Port 1
; Ethernet Port<2_/> +Vdc

IChasis GND (Shields)
JRCTEN RUED =
.

Power Connector—f 4_\\ DC Return

DC Return

Figure T1.2 Power Connector Location

Power connections should be tight, as |oose connections may lead to arcing which will heat the connector.
Phoenix Contact specifies atightening torque of 4.4 to 5.4 |b-in (0.5 to 0.6 Nm).

The power supply is connected to the pins marked “+Vdc In” and “DC Return”. The*“Chassis GND” pinis
used to attach the NXAE2 to earth ground.
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1.4 Network Connections

Asshown in figure T1.2 above, the NXAE2 modules have two Ethernet ports with a built-in Ethernet switch
connecting the two. In non-redundant applications, either port can be used to attach the modul e to the net-
work. The remaining port can be used to extend the network to another device if this would reduce wiring
costs.

1.4.1 EtherNet/IP DLR Applications

In Device Level Ring applications, the NXAE2 modules function as Beacon-Based Ring Nodes. In these
applications, both ports are used when wiring the ring, daisy chaining from one unit in the ring to the next.

1.4.2 PROFINET MRP Applications

In Media Redundancy Protocol applications, the NXAE2 modules function as a Media Redundancy Client
(MRC). In these applications, both ports are used when wiring the ring, daisy chaining from one unit in the
ring to the next.

1.5 I/0O Connector Pinout

The I/O Connector is located on the top of the module. The mate for this connector is included with the
NXAE2. Spares are available from AMCI under the part number MS-2X 11 and are also available from
Phoenix Contact under their part number 173 88 98. Figure T1.3 shows the pin out for the 1/O connector.

Single Resolver & Dual-Resolver Multi-turn
Redundant Transducers Transducers
TOP VIEW J2 J1 TOP VIEW J2 J1
IN2-] 11 11 [INI- IN2—] 11 11 [IN1-
IN2+| 10 10 |IN1+ IN2+| 10 10 |IN1+
Shield| 9 9 |Shield Shield| 9 9 |Shield
S4| 8 8 |s4 S4| 8 8 |s2
s2| 7 7 |s2 s2| 7 7 |s4
S3| 6 6 |S3 S3| 6 6 |S3
Sl 5 5 |s1 S1| 5 5 |s1
R2| 4 4 |R2 R2| 4 4 [R2
R1 3 3 |R1 R1] 3 3 |R1
GND 2 2 Shield GND 2 2 Shield
N.C. 1 1 N.C. N.C. 1 1 N.C.
Front of Front of
Unit Unit

Figure T1.3 1/0 Connector

l NOTE » | 1) Whenusing the NXAE2 with adual resolver multi-turn transducer, the coarse resolver must
be wired to channel 1 and the fine resolver must be wired to channel 2.

2) Pins 6 and 7 of the J1 and J2 connectors are internally connected together and attached to the
modul€e’s signal ground. You will not see asignal on these pins when your reference point is
any GND pin. The NXAE2 measures the signals on pins 5 and 8 of the J1 and J2 connectors
to determine the resolver position.

1.6 AMICI Transducers

1.6.1 Transducer Outline Drawings

Becauseit is programmable, the NXAE2 is compatible with every single and dual resolver transducers manu-
factured by AMCI aswell as our R11 and R15 resolver transmitters. Outline drawings and specification
sheets are available on our website, www.amci.com/resolvers.asp.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 31
Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com


http://www.amci.com/resolvers.asp

INSTALLING THE NXAE2

NMEZ User Manval

1.6 AMCI Transducers (continued)

1.6.2 Mounting

All AMCI resolver transducers are designed for industrial environments and therefore require little attention.
Theresolver iselectrically isolated from the body of the transducer to eliminate the potential for ground loops
and ground shiftsin the system. The main guideline to follow when mounting the transducersisto limit bear-
ing loads when coupling the transducer to your machine. Thisincludes using flexible couplers when directly
coupling shafts to eliminate shaft misalignments.

The following bearing load ratings are known as “L 1 ratings’ in the bearing trade associations. L4 is astat-
ical rating meaning that 90% of the bearings will survive the specified number of revolutions. AMCI speci-
fies our rated number of revolutions as 2X10°, or 2 billion, which isanumber commonly used in theindustry.
By specifying the maximum load and statical life, AMCI gives you data you need to choose the right trans-
ducer for your application.

Note that these load ratings are maximums, and you should always strive to keep shaft loading to a minimum.
The inverse relationship between shaft loading and bearing lifeis not linear, it's exponential.

new shaft load - old shaft load 73
old shaft load [new shaft Ioad}

3
[:—LJ where x =
X

This means that decreasing the shaft loading by half will, statically, increase the bearing life by afactor of
eight. For example, decreasing a shaft load from 100 Ibs. to 50 Ibs. yields: [100/50]3 =8timesincreasein sta-
tistical bearing life.

At the loads specified below, bearing life is aminimum of 2x10° revolutions. Note that the R11 series and
HT-6 transducers always require a flexible coupler to your machine because of their shaft size.

shaft Dia. | RuMhg | Axial Load
R11 Series
0.120" 2.01bs. (89N) | 1.01b. (4.4N)
0.188" | 6.01Ibs (26.7N) | 3.01bs. (13.3N)

6.0 Ibs. (26.7N)

3.0 Ibs. (13.3N)

0.250" 40 |bs. (178N) 20 Ibs. (89N)

10 mm 40 Ibs. (178N) 20 Ibs. (89N)

0.375" 40 Ibs. (178N) 20 Ibs. (89N)

0.625" 100 Ibs. (445N) 50 Ibs. (222N)
HT Series

0.375" 100 Ibs. (445N) | 50 Ibs. (222N)

0.625" 100 Ibs. (445N) 50 Ibs. (222N)
HTT Series

0.375" 100 Ibs. (445N) 50 Ibs. (222N)

0.625" 100 Ibs. (445N) 50 Ibs. (222N)

Table T1.1 Shaft Load Specifications

<32,

ADVANCED MICRO CONTROLS INC.



NYAE2 User Manval INSTALLING THE NXAE2

1.7 Foreign Transducers

The wide range of programmable parameters in the NXAE2 makes it compatible with resolver transmitters
and other sine/cosine output sensors such as variable reluctance transducers. You will have to obtain specifi-
cations for these units from their manufacturer, including mounting, wiring, and electrical characteristics.

NOTE » Regardless of the type of cable suggested by the transducer manufacturer, AMCI strongly rec-
ommends Belden 9873, 9730, and 9731 or exact equivalents as cables for your transducer.

With tens of thousands of installations worldwide, AMCI is confident in the quality of these
cables. If you wish to use a different cable, contact AMCI to verify your cable type.

1.8 Transducer Wiring

NOTE & In the United States, the National Electrical Code cable type used for the transducer cableis
CM (Communications, General Purpose cable). Therefore the installation of the cable falls

under Article 800 of the National Electrical Code unless your local code or company policy is
more restrictive.

1.8.1 Single Resolver Transducers

The following diagram shows how to wire a standard AMCI single resolver transducer to channel 1 of the
NXAE2. Wiring to channel 2 isidentical except for the shield connection. Shield connections can only be
made on

» the J1-2, J1-9, or J2-9 pins of the MS-2X 11
> the Earth Ground pin of the power connector
> the same point that the NXAE2 is attached to your ground bus.

[@ C AUTION) “GND” in the following diagrams reference signal ground, not chassis ground. Con-

necting shield wires to these pins may result in electrical noise being injected into the
transducer circuit that may cause faulting readings with the potential for improper
machine operation.

NXAE2 TOP VIEW |

J2 J1 < CTL-(x) CABLE P
N2- 11| [ O |15 Nix N
N2+ 20| O QW 6™ gpiig GRN o) I
shield 9| ||Ol Ol ch1
bl 18 sa | BLK [ 1
s4] 8| (Ol =25 I
s2| 7| ||QM
nll 16 S3 BLK
s3| 6| ||Oll Crt
AN WHT [ 1 Il
s1| s|||Ol (it
R2| 4| ||Cll CH+2—EB2 :Ii
I mll3 Rl L__RED
Rij 3| | Ol oo —cie l BLK ]
GND 2| ||l Comrrs N C
ne 1| IO Ol | SHIELDS
W, Transducer
/ Connector
AMCI Part # MS-16
BELDEN 9730 Cable or exact equ. Bendix #:
L . X For cable lengths less than 100" (30 meters), MS3106A16S-1S
NOTE: This is a signal ground, not a shield ground. BELDEN 9873 can be used.

All shields must be connected to J1-2, J1-9, J2-9,
or the earth ground connection of the module.

Figure T1.4 AMCI CTL Cable Wiring

Figure T1.4 shows connectionsto AMCI transducers that use our standard M S-16 connector. For unitsthat do
not use the MS-16 connector, refer to the transducer’s specification sheet for connection information. Specifi-
cations sheets can be found on our website at:

> https://www.amci.com/industrial-automation-support/user-manual s/

When connecting a transducer from another manufacturer, use the R1-R2, S1-$4, designations to determine
how to correctly attach the transducer to the NXAE2.
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1.8 Transducer Wiring (continued)

1.8.1 Single Resolver Transducers (continued)

| NOTE &

1) There are two ways to reverse the count direction when using single resolver transducers.
One method isto set the Count Direction parameter when programming the NXAE2. The
other method is to reverse the connections on one of the stator pairs. AMCI standard
method isto reverse the S2-$4 pair, which is the green/black pair of the CTL cables.

2) When using aforeign single resolver transducer, note how the signals are paired in the
AMCI CTL cable and use this pairing when generating your wiring diagrams.

3) The cable shields must be isolated from earth ground at the transducer to prevent ground
loops and ground shifts. If using ajunction box, treat the cable shields as asignal carrying
conductor at the junction. Do not tie the shields to earth ground at the junction box.

4) The cable shields must be isolated from earth ground at the transducer to prevent ground
loops and ground shifts. When using a foreign transducer, do not attach the shieldsto a
transducer pin, even if this follows the standard of your transducer’s manufacturer.

1.8.2 Size 11 and Size 15 Resolvers

Figure T1.5 shows the connections required to attach aresolver with industry standard wire colorsto aBelden
9730 cable. If these connections are followed, you can refer to figure T1.4 on page 33 for connections from
the Belden cable to the NXAE2.

BELDEN
9730 Cable GRN

Shields of the cable must not be connected to chassis ground except at the module.
/ Strip the shields back to inside the cable.

BLK

WHT

BLK S3
RED S1

YEL S2 *A yellow wire with a white tracer is sometimes
BLU S4 used instead of a black wire with a white tracer.
RED /WHT R1 All AMCI resolvers use a black/white wire.

BLK/WHT* R2

—7~  BLK
RED

Figure T1.5 Resolver to Cable Connections
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1.8 Transducer Wiring (continued)

1.8.3 AMCI Dual Resolver Multi-turn Transducers

The following diagram shows how to wire a standard AMCI dual resolver transducer to the NXAE2. Shield
connections can only be made on

» the J1-2, J1-9, or J2-9 pins of the MS-2X11
> the Earth Ground pin of the power connector
» the same point that the NXAEZ2 is attached to your ground bus.

[@ CAUTION| CGND’ in the following diagrams reference signal ground, not chassis ground. Con-

necting shield wiresto these pins may result in electrical noise being injected into the
transducer circuit that may cause faulting readings with the potential for improper
machine operation.

- CIMIL-(x) CABLE >
Transducer
Connector
AMCI Part # MS-20 BELDEN 9731 Cable or exact equ.
Bendix #: \
MS3106A20-27S .
) Cs3
st UNIT TOP VIEW
I J2 J1
<:) Cs2 IN2— 11 M 11 IN1-
® \ [ | csa IN2+ 10 8% 8% 10 IN1+
_® @ @ Shields 9 ml |9 Shields
BLU FS4 8 8% 81 8 Cs2 BLK/GRN|
@ ® @ BLK/BLU FS2 7 [ O# 7__Cs4 GRN
03¢ o —SHISI Gl —ppav T
N = il
FS4 BLK/BRN FR2 4 8% O% 4 CR2 BLK/RED
[ Fs2 BRN _FR1 3] [[=y 82# 3 CR1 _RED
ono 2| ||ON] O:% 2 Shield
Fs3 " H
A For syncin 1| ||O O|f |1 N.C.
I FR2
[T Fr1
I CR1
[ cr2
Uy 7
— NOTE: This is a signal ground, not a shield ground.
C: Coarse Resolver Signals All shields must be connected to J1-2, J1-9, J2-9,
F: Fine Resolver Signals or the earth ground connection of the module.

Figure T1.6 AMCI CML Cable Wiring

l NOTE » | 1 Therearetwo ways to reverse the count direction when using a dual resolver transducer.

One method is to set the Count Direction parameter when programming the NXAE2. The
other method is to reverse connections on two of the stator pairs. These two pairs are the
CS2-CSA pair, which is the green/black pair, and the FS2-FS4 pair, which is the blue/black
pair. The green C4 wire goes into the CS2 terminal of the NXAE2 while the black CS2
wire goes into the CS4 terminal. The blue FS4 wire goes into the FS2 terminal of the
NXAE2 while the black FS2 wire goes into the FS4 terminal.

2) When using aforeign dual resolver multi-turn transducer, note how the signals are paired in
the AMCI CML cable and use this pairing when generating your wiring diagrams.

3) The cable shields must be isolated from earth ground at the transducer to prevent ground
loops and ground shifts. If using ajunction box, treat the cable shields asasignal carrying
conductor at the junction. Do not tie the shields to earth ground at the junction box.

4) The cable shields must be isolated from earth ground at the transducer to prevent ground
loops and ground shifts. When using aforeign transducer, do not attach the shieldsto a
transducer pin, even if this follows the standard of your transducer’s manufacturer.
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1.8 Transducer Wiring (continued)

1.8.4 Foreign Dual Resolver Transducers

Trial and error may be involved when connecting aforeign dual resolver transducer to an NXAE2 module for
thefirst time. Thisisbecause the resolvers must appear to be rotating in the same direction before the NXAE2
can decode the multi-turn position correctly. The direction of rotation of the coarse resolver depends on the
number of gear train stages between this resolver and the input shaft. Because of this, part of the commission-
ing procedure when using a foreign dual resolver transducer is to verify the direction of rotation of both
resolvers and changing wire connections as needed. It is possible to temporarily program the NXAE2 asatwo
channel single turn module. This allows you to see the position of the two resolvers independently so you can
verify rotation direction.

In order to ease the installation of Autotech RL210 transducers, the following table can be used to wire one of
theses transducers to an NXAE2.

RL210 Connections

Function NXAE2 Pin
Terminal MS Connector

Coarse/Fine R1 1 A J1-3
Coarse/Fine R2 2 B J1-4
Coarse S1 3 C J1-5
Coarse S3 5 E J1-6
Coarse S2 4 D J1-7
Coarse 4 6 F J1-8
Fine S1 7 H J2-5
Fine S3 9 L J2-6
Fine S2 8 K J2-7
Fine 4 10 M J2-8
seds | Dorogomendumses adid |y

Table T1.1 RL210 Connections to NXAE2

1.8.5 Avoiding Ground Loops and Ground Shifts

A ground loop or ground shift can occur when the shields of a cable are attached to earth ground in two
places. A ground loop occurs when the shield can act as a second return path for power currents. A ground
shift occurs when the two places the shield is grounded at are at two different voltage potentials. (The likeli-
hood of a ground shift increases as the cable length increases.) In either case, the shield acts as alow imped-
ance path between the two points which results in a constant current flowing through the shield. To avoid
these problems, the cable shields must not be grounded in two places.

> If the shields of the transducer cable are isolated from the body of the transducer, which isthe AMCI
standard practice, connect the shields of the transducer cable to the shields of the extension cable and
ground the shields at the NXAE2. Treat the shields of the transducer cable as asignal carrying conduc-
torsat all junctions and do not connect them to earth ground at any other point. Thisis the proper
method to wire all transducers attached to the NXAE2.

> If the shields of the transducer cable are connected to the body of the transducer through an integral
cable but the body of the transducer isisolated from chassis ground by its mounting, connect the shields
of the transducer cable to the shields of the extension cable and ground the shields at the NXAE2. Treat
the shields of the transducer cable asasignal carrying conductors and do not connect them to earth
ground at any other point.

ADVANCED MICRO CONTROLS INC.



NYAE2 User Manval INSTALLING THE NXAE2

1.8 Transducer Wiring (continued)

1.8.5 Avoiding Ground Loops and Ground Shifts (continued)

> If the shields of the transducer cable are connected to the body of the transducer through an integral
cable and the body of the transducer is connected to earth ground by its mounting, Do Not connect the
shields of the transducer cable to the shields of the extension cable. The shields of the transducer cable
are grounded by the transducer body. Connect the shields of the extension cable to earth ground at the
NXAE2. The splice between the transducer and extension cables must be made in a grounded junction
box. You are strongly advised to strip back the cable shields only as far a necessary to make the splice
and keep the wires as short as possible to minimize the possibility of injecting noise into the cable at the

splice.

1.9 DC Input Wiring

Inputs 1 and 2 are differential inputs that can be wired to accept sourcing or sinking sensors. They accept 10.5
to 27 Vdc without the need for an external current limiting resistor. Figure T1.7 below shows how to wire dis-
crete DC sourcing and sinking sensors to inputs 1 and 2 of the NXAEZ2.

NXAE2 Connection to Sourcing Sensor Output

[ +
NXAE2
Input 1 or 2 ouT SOURCING
SENSOR
~ |G OUTPUT
|Gt o
/ SHIELDS
Shielded Cable
@ @ The shield is usually grounded where the signal
is generated. If a good quality earth ground
+12Vdc to +24Vdc connection is not available at the sensor, the
Power Supply shield can be grounded at the DIN rail.

NXAE2 Connection to Sinking Sensor Output

Ct
JereA wa
s SENSOR
NXAE2 OUTPUT
Input 1 or 2 _
/JsHIELDS

Shielded Cable

u @ The shield is usually grounded where the signal
- is generated. If a good quality earth ground
+12Vdc to +24Vdc connection is not available at the sensor, the
Power Supply shield can be grounded at the DIN rail.

Figure T1.7 Input Wiring

1.9.1 Cable Shields

Because they are low power signals, cabling from the sensor to the NXAE2 should be done using a twisted
pair cable with an overall shield. The shield should be grounded at the end when the signal is generated,
which isthe sensor end. If thisis not practical, the shield should be grounded to the same ground bus as the
NXAE2.
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TASK 2

SET THE IP ADDRESS AND PROTOCOL

This section is intended for the engineer or technician responsible for setting the
IP address of an AMCI NXAEZ2.

2.1 Determine the Best Method for Setting the IP Address

There are three methods for setting the IP address on an NXAE2. Table T2.1 below outlines the available
methods and when you can use them.

Method Restrictions Section

Use Factory Default | 1) The machine must use 192.168.0.xxx subnet. 292
Settings 2) The 192.168.0.50 address must be available. '

',I\'lr? restrict(ialons e%n use. Thisibsthge%referredhmethod.
e internal webserver can be used to set the
Usethe Embedded | NXAE2 to any IPv4 address. The IP address and 2.2b

protocol will be stored in nonvolatile memory and
used on subsequent power-ups.

No restrictions on use. The software can be used to
set the NXAE2 to any 1Pv4 address. The IP address
Usethe AMCI NET | and protocol choice will be stored in nonvolatile
Configurator Utility | memory and used on subsequent power-ups. The
software utility can also be used to program the
NXAEZ2 and monitor data from it.

Table T2.1 Methods for Setting the IP Address

NOTE | ThereisaMAC address|abel on each NXAE2 which has awritable surface. Thereisroom on
the label for writing the programmed | P address of the unit. It isabest practiceto use this label

to document the I P address of the unit in caseit is ever repurposed.

NOTE | !norder to conform to the ODVA specification for EtherNet/IF, the NXAE2 also supports the
DHCP protocol. You will need an EtherNet/IP DHCP server, such as the one available from

Rockwell Automation, in order to use this protocol. It is supported, but AMCI encourages you
to use the embedded web server if your company policy prevents you from installing third-
party software, such asthe AMCI NET Configurator.

2.2C

2.2a Use Factory Default Settings

Thefactory default addressfor the NXAE2 is 192.168.0.50 with a subnet mask of 255.255.255.0. The easiest
way to verify this address is with the ping command as described in the section Configure Your Network
I nterface which starts on page 27.

If the module does not respond to this address then it may take some effort to determine the correct address.
Thereisalabel on the unit that liststhe MAC address of the device. Thereis space on the label for noting the
IP address of the device if it is changed. If the address was not documented, a program called Wireshark
(https://mmww.wireshark.org/) can be used to determine the address of the unit.

Task Complete
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2.2b Use the Embedded Web Server

PREREQUISITE: You must know the present I P address of the NXAE2. The factory default addressis
192.168.0.50.

PREREQUISITE: Task 1.3: Power Wiring, found on page 30. You must be able to power the NXAE2.

PREREQUISITE: Task 1.4 Network Connections, found on page 31. You must attach your NXAE2 to your
computer.

PREREQUISITE: Reference3: Configuring Network I nterfaces, which starts on page 27. The network
interfaces on your computer must be on the same subnet before you can communicate with an NXAE2.

2.2b.1 Disconnect the NXAE2 from the host controller and cycle power to the NXAE2.
This ensures that the unit does not have any open connections to the host controller.

2.2h.2 Start your web browser and connect to the NXAE2

Theinternal HTML pages should work with any browser. Once your web browser is running, enter the pres-
ent | P address of the NXAEZ2 into the address bar. The default addressis 192.168.0.50. The unit will respond
with the following page. Note that the Firmware Version number may be different.

Localhost's IP Address 192.168.0.250

Aamili

Advanced Micro Controls, Inc.

Information Network Setup Update Firmware

Information

Device Information

—MNetwork settings
IP Address: 192.168.0.50
Subnet Mask: 255.256.265.0
Gateway: 192.166.0.1

MAC Address: 00-90-C2-C0-03-ED

—Protocol

Current: Ethernet-IP

— Firmware

Version: 1.047

Device's Current Firmware Version

1.0.17

Figure T2.1 NXAE2 Information Webpage
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2.2b Use the Embedded Web Server (continued)

2.2b.3 Network Setup Page

1) Click on the [Network Setup] button to switch to the Network Setup page shown below. This page shows
the current | P address settings, as well as the configured protocol.

Localhost's IP Address 192.168.0.250

A

Advanced Micro Controls, Inc.

Information Network Setup Update Firmware

Network Setup

Device Configuration

— Network settings

IP Address: 192.168.0.50
Subnet Mask: 255.255.255.0
Gateway: 192.168.0.1

— Protocol

#« Ethernet/IP
Modbus-TCP
PROFINET (Protocol default
address of 0.0.0.0 is set)

Write Configuration

1.0.17

Current Firmware Version
Figure T2.2 NXAE2 Network Setup Web Page

2) Enter your desired values into the P Address, Subnet Mask, and Default Gateway fields.

NOTE » | TheDefault Gateway setting is not optional! It must be set to a valid address on the chosen
subnet. Because the Default Gateway is often not used in device level networks, if you do not

have arequired value for it, AMCI suggests setting the Default Gateway to the | P address of
your host controller.

3) If need be, click on the proper radio button to select the required protocol.
4) Click on the [Write Configuration] button to write the new configuration to the unit. If there are any errors
with the data, the unit will display awarning message instead of accepting the new values.
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2.2b Use the Embedded Web Server (continued)

2.2b.3 Network Setup Page (continued)
5) If the values are accepted, the following pages will be displayed while the data is being written to the unit.

NOTE » Wait for 'ghe pop up window to appear before cycling power to the NXAE2. Cycling power
before this window appears may corrupt the non-volatilize memory of the NXAE2. The

NXAE2 will also flash the Network Status LED red to indicate that power must be cycled.

i 192.168.0.50 says
Localhost's IP Address 192.168.0.250

Please cycle power to the AMCI unit.

WYy /| [ ok |
T TAsasavesws
Advanced Micro Controls, Inc. Advanced Micro Controls, Inc.
ONCE THE WRITE
IS COMPLETED
A new device configuration has been established: A new device configuration has been established:
IP Address: 192.168.1.50 IP Address: 192.168.1.50
Mask: 255.255.255.0 Mask: 255.255.255.0
Gateway: 192.168.1.1 Gateway: 192.168.1.1
Protocol: Ethernet/ TP Protocol: Ethernet/TP

Figure T2.3 Write Configuration to Flash Memory Pages

6) Once instructed to, cycle power to the unit. You can now enter the new | P address into the address bar of
your web browser to reconnect with the NXAE2.

Task Complete

2.2c Use the AMCI NET Configurator Utility
PREREQUISITE: You must know the present | P address of the NXAE2. The factory default addressis
192.168.0.50.
PREREQUISITE: Task 1.3: Power Wiring, found on page 30. You must be able to power the NXAE2.

PREREQUISITE: Task 1.4 Network Connections, found on page 31. You must attach your NXAE2 to your
computer.

PREREQUISITE: Reference3: Configuring Network I nterfaces, which starts on page 27. The network
interfaces on your computer must be on the same subnet before you can communicate with an NXAE2.

2.2c.1 Download the AMCI Net Configurator Utility

The AMCI Net Configurator utility is available on our website, www.amci.com. The latest version available
should be used. It can be found in the Support section under Software. The program existsasaZIPfile, and at
the time of thiswriting, the link was “AMCI NET Configurator Utility for all networked products...”.

2.2c.2 Install the AMCI Net Configurator Utility

Once downloaded, simply extract the program from the ZIP file and run the program to install the AMCI Net
Configurator utility on your computer. The software installs as most products do, giving you the option to
change the file locations before installing the utility. Once the install is complete, alink to the utility is avail-
able on the Start Menu.

Theinstall process only copies the utility to the designated location and creates links to the Start Menu. No
changes are made to your registry settings.
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2.2c Use the AMCI Net Configurator Utility (continued)

2.2c¢.3 Verify that Your Host Controller is Disconnected from the NXAE2

In order to program the NXAEZ2, the AMCI Net Configurator utility must act as a bus master. Therefore,
physically disconnect your host controller from the NXAE2 before starting the Net Configurator utility. Con-
flicting commands from the Net Configurator utility and the host controller will prevent the NXAE2 for com-
municating properly with either bus master.

2.2c.4 Apply or Cycle Power to the NXAE2

Cycling power to the NXAE2 will reset any connections it may have with the host controller.

2.2c.5 Start the AMCI Net Configurator Utility
Double click on the utility’sicon. A welcome screen similar to the onein figure T2.4 below will appear.

A AMCI Net Configurator EI@

{ Eonnect

Computer Comm. port

This software tool can be used to quickly setup and configure any AMC netwarked praduct,
+ Ethemet Pot ¢ USB Port Scan Manual Connect

1. Connect your device to the computer through an Ethemet or USE port.
Connection Status: Unconnected X .
2. The AMCI device must not be connected to any other scanning device or controller

3 Power your device. I this is the first time connecting an AMC] device thiough a USE port, your
operating system may need to install device diivers
4. Use the radia buttons to chonse the appropriate connestion type (Ethemet or LISE)

Device |dentity 5. With the Ethemet connection, you have two choices:

Mame: a Click on the [Scan] button to see a list of available devices. Double click on the device you wish
to attach to

YWendor: b Click oh the [Manual Connect] button. A& test box will appear. Enter the IP addiess of the device
you wish to attach to and press [Connect] button.

Product Type: Mate: The computer must be on the same subnet as the AMC| device.

Product Code: E. 'With the USE connection, click on the [Connect] button to begin communicating with the device.

Maijor Rew.: Minar Rew.

B EamE ADVANCED
Gl micro controLs vc.

Click on a product below to preview the setup screen

)
\

-:::E
o1

[ | ]
.
. )
i'\

AnyHET 10 NR Series Encoders SMD Sernies Stepper 5D Series AC Stepper
ANA2 Resolver Interface NR25 Absolute Multibum Encoder SMD23E Inteqrated Stepper Motor/Drive SD17060E 115 Yac Microstepping Indexer/Driver
AME2 551 Interface NREOE2 DLA Absolute Multitum Encoder  SMD17E2 DLR Inteqrated Stepper Motor/Drive  SD31045E 230 Yac Microstepping Indexer/Driver
AMG1 Stepper Indeser Driver SMD23E2 DLA Integrated Stepper Motor/Diive
ANRZ LVDT Interface SMD34E2 DL Integrated Stepper Motor/Drive

AMF1 Stepper Contrgller
AMF2 Stepper Contraller

Exit

Figure T2.4 Net Configurator Welcome Screen
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2.2c Use the AMCI Net Configurator Utility (continued)

2.2c.6 Press the [SCAN] button and Connect to the NXAE2

Pressing the [ Scan] button will open the window shown in figure T2.5. The NXAE2 will appear in the scan

list only if the unit and your network interface are on the same subnet. Optionally, you can press the [Manual
Connect] button and enter the IP address of the NXAE2.

AMCI Net Configurator Scan @
IP Address | Product Name | Revision | Serial Nurnber |
192168.050  N<AEZav1ET 1.7 470CBO00

Select a device and click connect or double click on it

Connect | Scan | Exit |
Figure T2.5 Scan for NXAE2

If scanning for the NXAEZ2, click on the | P Address of the module and click on the [Connect] button. The Net
Configurator utility will connect to the unit.

2.2c¢.7 Click on the "Allow IP..." Checkbox to Access the IP Settings

Figure T2.6 below shows the screen that results when you are connected to the NXAE2. In order to change
the IP Address of the unit, you must first click on the checkbox next to the text “ Allow 1P configuration
changes. You will need to restart the device.” Once the checkbox is selected, the [Set IP Address] button will
be enabled.

A AMCI Net Configurator = e |
Connect t I MNHAE2
Computer Comr, pert
o} (o

v o [P Coniigiraiion ch

nges. Y au wil nes o restar the o
Cornection Status: Connected

0.0.0.0 SetIP Address
Erter IP Address: [192.168. 8 - 50

Subnet Mask 0.0.0.0
MAL Address: CB:8E:D1:B0:0C:47

Defauk Gateway | @ . 8 . 8. 0
Device denity Device Setup
Mame: NXAE2av1E? —

. - Set s EtherNet/IP D

Vendor Advanced Wicro Controls Inc [10] EtherNet/IP=> o e Ehee T e
Product Type:  Communication Adapter [12] #Modbus Set As ModBus TCP Device
Froduct Code: 28
Major Rev: 1 Minar Rev.7

MBS amE ADVANCED
' MICRO CONTROLS INC.

Exit
Figure T2.6 Enable IP Address Changes
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2.2c Use the AMCI Net Configurator Utility (continued)

2.2c.8 Set the IP Address, Subnet Mask, and Default Gateway
Enter your desired values into the | P Address, Subnet Mask, and Default Gateway fields.

NOTE » _The Default Gateway setting is not optional! In order to comply with the ODVA spec_ificati on,
it must be set to avalid address on the chosen subnet. Because the Default Gateway is often

not used in device level networks, if you do not have arequired value for it, AMCI suggests
setting the Default Gateway to the I P address of your host controller.

2.2¢.9 Set the Communications Protocol

The factory default protocol for the NXAE2 is EtherNet/IP. In order to use the Modbus TCP or PROFINET
protocols, simply click on the appropriate button.

2.2¢.10 Write the New IP Address to the NXAE2

Click on the [Set IP Address] button. If thereisan error in the settings, the utility will tell you what iswrong.

Oncethey are al correct, the utility will write the new | P address settings to the unit. These settings are auto-
matically saved to nonvolatile memory.

2.2c.11 Remove Power from the NXAE2
The new | P address will not be used until power to the NXAE2 has been cycled.

Task Complete
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PROTOCOL SPECIFIC INFORMATION

Manual Sections

The remainder of thismanual is divided into three sections, one for each supported protocol. Each section has
the protocol name in the page header.

Starting Pages
EtherNet/IP protocol: Page 49
Modbus TCP protocol: Page 67
PROFINET protocol: Page 71
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EtherNet/IP Task

IMPLICIT COMMUNICATIONS WITH AN EDS

Many EtherNet/IP platforms support the use of EDS files to simplify the addition
and configuration of devices. This chapter covers the installation and use of the
EDS file for systems that are programmed with Rockwell Automation Studio 5000
version 20 and above. Other systems will follow a similar pattern. Consult your
controller’s documentation if you need additional information.

Note: Use of an EDS file is completely optional. The NXAE2 can always be added
to a system as a generic module. If you are using RSLogix 5000 version 19 and
below, or RSLogix 500, adding the unit as a generic device is the only option avail-
able.

Using the EDS file simplifies configuration by sizing the configuration values
appropriately.

3.1 Obtain the EDS file
All AMCI EDSfiles are located on our website at the following address:
> http://mww.amci.com/industrial -automation-support/configuration-files/
Products are listed in alphabetical order. Simply download the ZIP file and extract it to its own directory. The
ZIPfile contains the EDS text file and a custom icon file for the device.

3.2 Install the EDS file

3.2.1 Start the EDS Hardware Installation Tool

1) Once Studio 5000 is running, in the menu bar select Tools — EDS Hardware Installation Tool. Thiswill open
the EDS Wizard.

| RSLogix 5000 - 756-161 .
| File Edit View Search Logic Communications Window Help
PEH & A o~ Optionz.
L Security L
Otfline i 1 RLUM 1 1 ;
; z — 4 Documentation Languages...
Mo Forcas k. ll:g:T i o
HoEdits 2 = Import »
v | 1 il Export ’
Controfier Organizer > ¥y EDSHardware Instaliation Toel |
& || = Controfler DLR2
1= 5] Controller Tags Motion E
= =1 Controller Fault Handler e tner e
e 3 Power-Up Handler &
=1 1= Tasks Ed CoprolFLasH
= 5@ MainTask :
L i Online Books
= MainProgram

& Program Tags

Figure T3.1 Opening the EDS Wizard
2) Click on [Next >] to advance to the Options screen.
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3.2 Install the EDS file (continued)

3.2.2 Install the EDS File
1) On the Options screen, select the Register an EDS file(s) radio button and press [Next >].

Rockwell Automation’s EDS W_ ﬁ
Options i
What task do you want to complete? f 3

{+ Register an EDS file(s).
This option will add a device(s) to our database.

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

" Create an EDS file.
This option creates a new EDS file that allows our software to recognize your
device.

= O

Figure T3.2 EDS Options Screen
2) Theregistration screen will open. Select the Register a single file radio button.

Rockwell Automation's EDS Wizard [

Registration ‘
Electronic Data Sheet file(s) will be added to your system for use in Rockwell f 3
Automation applications. s i

{+ Register a single file

" Register a directory of EDS files r

Named:
ZN\AMCI-PRODUCTS\EDS and GSD files\EDS CIP\Mexus_EDS\NXAE: |!

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

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

< Back | Next > | Cancel |

Figure T3.3 EDS Registration Screen

3) Click on the [Browse...] button and browse to the folder that contains the extracted EDS file you
downloaded from the AMCI website. Select the EDS file and click on the [Open] button to return to the
registration screen. Click on the [Next >] button to advance to the EDS file test screen.

ADVANCED MICRO CONTROLS INC.
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3.2 Install the EDS file (continued)

3.2.2 Install the EDS File (continued)

4) Once at the EDS File Installation Test Results screen, expand the tree as needed to view the results of the
installation test for the EDS file. You should see a green check mark next to the file name indicating that
the EDSfileis correct.

Rockwell Automation's EDS Wizard [

EDS File Installation Test Results o
This test evaluates each EDS file for emors in the EDS file. This test does not f‘r
guarantes EDS file validity. . 44

EHE Installation Test Results

View file...

< Back

Cancel |

Figure T3.4 EDS Test Screen

5) Press on the [Next >] button to advance to the Change Graphic Image screen. This screen gives you the ability
to change the icon associated with the device.

Rockwell Automatian's EDS Wizard ==
Change Graphic Image g
You can change the graphic image that is associated with a device. f‘r
Product Types

eI E@ Communications Adapter

< Back | Neat > | Cancel |

Figure T3.5 Change ECS Icon Screen

6) Click on the[Change icon...] button. In the window that opens, click on [Browse...] and browse to the folder
that contains the extracted EDS and icon files you downloaded from the AMCI website.

7) Select theicon file (*.ico) associated with the device. Click on the [Open] button and then on [OK] to return
to the Change Graphic |mage screen.

8) Click on the[Next...] button to advance to the completion screen. The Completion screen tells you that you
have successfully completed the wizard.

9) Click on the [Finish] button to exit the EDS wizard.
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3.3 Host System Configuration

Studio 5000 is used to configure both the ControlLogix and CompactLogix platforms. When using these plat-
forms, you have the option of using a separate Ethernet Bridge module or an Ethernet port built into the pro-
Cessor.

If the Ethernet port is built into processor, the only step you have to take before adding an AMCI NXAE2isto cre-
ate anew project with the correct processor or modify an existing project. Once thisis done, the Ethernet port will

automatically appear in the Project Tree. If you are using an Ethernet bridge module, you will have to add it to the
I/0 Configuration tree before adding the unit to your project.

Refer to your Rockwell Automation documentation if you need instructions for configuring the ethernet port.

3.4 Add the NXAEZ2 to Your Project

You can add an NXAEZ2 to the project once the Ethernet port (built-in or bridge module) is configured. As shown
in figure T3.6 below, the Ethernet port will be listed under the 1/0 Configuration tree.

1) Right click on the Ethernet port and then click on “New Module...” in the pop-up menu.

¢ -0 Module-Defined
L.[3 Trends
(-3 YO Configuration
E|- 1756 Backplane, 1756-413
~..ff0 [0]1756-L61 SMD17E2_sample

- f] [1]1756-ENET/B Ethernet

- & BT

- B 175 8] New Module..
i’ 5M Discover Modules...

Paste Ctrl+V
Print +

Figure T3.6 Adding an AMCI Ethernet Unit
2) In the resulting Select Module Type screen, select “ Advanced Micro Controls Inc. (AMCI)” in the Vendor
Filters. Thiswill limit the results to catalog numbers from AMCI.
3) Select “NXAE2" in the resulting list.
4) Click on the [Create] button to create the module.
5) Click on [Close] if necessary to close the Select Module Type screen.

Select Module Type

Catalog | Module Discovery | Favorites

[ay
)
e
g
=
]
g
o
S
=%
1)
a1
I

Clear Filters Hide Filters 2

-

Module Type Category Filters Module Type Vendor Filters

Analog

CIP Mation Converter

Communication

Communications Adapter
1n

Advanced Energy Industries, Inc. |
Advanced Micro Controls Inc. (AMCI)

Cognex Corporation

Dialight

“EEEE |
~O0E0 =

m

w Catalog Number Description Vendor Category
AMCI-NR25-ENIP AMCI-NR2Z5-ENIP Advanced Micro...  Encoder
AMCI-NRED-DLR AMCI-NRED-DLR Advanced Micro Encoder
NXAE2 AMCI NXAE2 Advanced Micro...  Communications /
SD17060E AMCI 5D17060E Advanced Micro... Communications /
SD17060E2 SD17060E2 Advanced Micro... Communications /
5D31045E2 SD31045E2 Advanced Micro...  Communications / -

4 L

12 of 508 Module Types Found Add to Favorites

[ Close on Create
Figure T3.7 Selecting the NXAE2 "
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3.5 NXAEZ2 Properties

If you are continuing from step 3.4, the resulting New Module screen is used to configure the network con-
nection between the NXAE2 and your controller. If you need to open the screen to perform thistask at alater
time, right click on the unit in the project tree and then select “Properties’ from the drop-down menu

NOTE » | Tabsthat arenot listed in the steps below are filled with reasonable defaults by the EDSfile.
3.5.1 General Tab

The Name, Description, and | P address of the device must be specified here. The [Change...] button allowsyou
to change the Module Definition if needed.

General* | Connection I Module |nfo I Internet Protocal I Port Canfiguration I Network|

Type: AMCI-NR60-DLR AMCI-NRE0-DLR

Vendor: Advanced Micro Controls Inc. (AMCI)

Parent: Ethemet_ENZTR

Narme: AMCI_NRSOE2 Ethemet Address

Description: () Private Network: 192.168.1.

-

(@ IP Address:

() Host Name:

Module Definition
Revision: 1.002
Blectronic Keying: Compatible Module

Connections: Connection Position and Velocity

Status: Creating

[u]:8 ] [ Cancel ] [ Help

Figure T3.8 NR60E2 Properties Screen - EDS
3.5.2 Connection Tab
The default RPI timeis eight milliseconds. This value can be changed in thistab.

3.6 Buffering the Input Data

Input data is updated asynchronously to the program scan. The input data should be buffered with Synchro-
nous Copy File instructions to guarantee stable data during the program scan.
The data from the NXAE2 is updated asynchronous to the program scan at the RPI time configured in the Ethernet scanner module. The following rung ensures

that the data from the MXAEZ does not change in the middle of the ladder logic program by copying it to the internal tag array NXAEZ_buffered_data[0] through
NXAEZ_buffered data[9]. It is this buffered data that MUST be used by vour ladder logic program for all compare purposes.

NXAEZ Data

CPS

Synchronous Copy File —
Source AMCI_NXAEZ:M Datal0]
Dest NXAEZ buffered_data[0]
Length g

Figure T3.9 Buffer Input Data
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EtherNet/IP Task

IMPLICIT COMMUNICATIONS WITHOUT AN EDS

This chapter tells you how to configure implicit connections in EtherNet/IP sys-
tems that do not use EDS files. Implicit connections can be used to read position
and velocity data from the NXAE2. Configuring the NXAE2, and presetting the
position, requires explicit messaging. Refer to the next chapter for information on
using message instructions for explicit messaging.

Rockwell Automation’s RSLogix 5000 version 20+ software is used for the exam-
ple installation in this chapter.

4.1 Host System Configuration

RSLogix 5000 is used to configure both the ControlLogix and CompactLogix platforms. When using these plat-
forms, you will use a separate Ethernet Bridge module or an Ethernet port built into the processor.

If the Ethernet port is built into processor, the only step you have to take before adding the NXAE2 isto create a

new project with the correct processor or modify an existing project. Once thisis done, the Ethernet port will auto-
matically appear in the Project Tree. If you are using an Ethernet bridge module, you will haveto add it to the I/O
Configuration tree before adding the unit to your project.

Refer to your Rockwell Automation documentation if you need instructions for configuring the ethernet port.

4.2 Add the NXAE2
You can add the NXAEZ2 to the project once the Ethernet port (built-in or bridge module) is configured.

1) Right click on the Ethernet port and then click on “New Module...” in the pop-up menu.

¢ @3 Module-Defined
f:l Trends
523 IO Cenfiguration
-89 1756 Backplane, 1756-A13
[0 [0]1756-L61 SMD17E2_sample
- 8] [1]1756-EMET/B Ethernet
81758 New Module..
= " 5M Discover Modules...

Paste Ctrl+V

Print >

Figure T4.1 Adding an AMCI NXAE2
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4.2 Add the NXAE2 (continued)

2) Intheresulting Select Module Type screen, type “generic” into thefilter as shownin figure T4.2. Thiswill
limit the resultsin the Catalog Number list.

3) Select the Catalog Number “ETHERNET-MODULE” inthelist.
4) Click on the [Create] button to create the module.
5) Click on [Close] if necessary to close the Select Module Type screen.

v
Catalog | Module Discovery | Favorites

generic Clesr Filters Hide Filters &

Module Type Category Fiters

Module Type Vendor Fiters
Allen-Bradley
Advanced Micro Controls Inc. (AMCI)
Cognex Comporation
Endress+Hauser
FANUC CORPORATION

Analog

CIP Motion Converter
Communication
Communications Adapter
Controller

EEEEE E
EEEEE E

Catalog Number Description Vendor Category

ETHERNET-BRIDGE Generic EtherNet/IP CIP Bridge Allen-Bradley Communication
ETHERNET-MODULE Generic Ethemet Module Allen-Bradley Commurication

2 of 423 Module Types Found

[7] Close on Create Create] [ Close ] [ Help ]

Figure T4.2 Selecting a Generic Device
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4.2 Add the NXAE2 (continued)

6) Set the following parametersin the Module Properties window. All parameters not listed here are optional.
Figure T4.3 shows a completed screen.

Type: ETHERMET-MODULE Gereric Ethernet Madule
endar: Allen-Bradley
Parent; Ethernet_module

Marne: AMCI_NXAE 2

Connection Parameters

Aszzembly

Description: Instance: Size:

Input; 100 10 = [16-bit)

Output: 150 10 = 6

Comnm Format:| Data - INT
Address / Host Mame
@) IP &ddress: 132 .

Configuration: 110 10 = sk

() Host Marme:

[¥] Open Module Properties [ oK ][ ol ][ Help

Figure T4.3 Configuration Screen - Generic Device

» Name: A descriptive name for the NXAE2
» Comm Format: Data- INT
[@ c AUTION] The Comm Format defaults to Data - DINT. The NXAE2 will not be able to communi-
cate with the host controller if thisformat is not changed when the deviceis added to the
system. Once added, the Comm Format cannot be changed. The device must be deleted
and again added to the project if the Comm Format is incorrect.

> IP Address: Must be the address you set for the NXAE2. Refer to the Set the | P Address and Protocol
task chapter starting on page 39 for information on setting the | P Address of the unit.

> Input: Assembly Instance = 100, Size = 10 words.
» Output: Assembly Instance = 150, Size = 10 words.
» Configuration: Assembly Instance = 110, Size = 0 bytes.

7) Verify that the “ Open Module Properties’ check box is selected and click on [OK]. The Module Properties
window will open.
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EtherNet/IP Protocol

4.2 Add the NXAE2 (continued)

8) Click on the “Connections’ tab and set the RPI time that is required for your system. The suggested RPI
time for an NXAE2 is eight milliseconds. The minimum RPI time is two milliseconds. The number of
nodes on the network has an effect on the minimum RPI time. You may have to increase thisRPI time if
your network is heavily loaded. The remaining checkboxes can be |eft at their default settings. The Unicast
Connection field that is shown as checked in the figure is an optional setting. When done, click on [OK] to

compl ete the setup.

2| Medule Properties Report: Local (ETHERMET-MODULE1.1)

=3

General | Connection | Module Irfo

Bequested Packet Interval (RPI):
Inhibit Module

+ | Use Unicast Connection over EtherMet/IP

Madule Fault

h0.0[ 2 )ms  (1.0-3200.0ms)

Maijor Fault On Controller ¥ Connection Fails While in Run Mode

Status: Cffline [ OK

| |

Cancel |

Help

Figure T4.4 Setting the RPI Time

4.3 Check for Communication Errors

You can immediately check for errorsif you are on-line with the processor while setting up the NXAE2.

These error codes will appear in the Module Fault section of
window.

the Connection tab of the Module Properties

» Error Code 16#0315 Connection Request Error: Invalid Segment Type. You have specified an invalid

assembly instance in the connection parameters.

» No communications, but no error code. Most commonly caused when the Comm Format not set to
“Input Data - INT” or when the number of inputs words isincorrect.

4.4 Configure the NXAE2

The device will join the EtherNet/I P network as soon as the request is made to it. The NXAE2 will use the

configuration data stored in flash memory to configure the unit on power up. You can change this configura-
tion at anytime and store this new configuration to flash. Configuration is accomplished by writing a block of
datato the device that is formatted according to the specifications in the Data Formats reference, starting on

page 15.

It ispossible to store configuration data in the flash memory of the NXAE2 using the AMCI Net Configurator

software, and this configuration will be used on power up.
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4.5 Buffer I/O Data
Datato and from the NXAE2 should be buffered once per scan using Synchronous Copy instructions. Thisis
to insure stableinput data during the program scan and guarantee that complete command datais delivered to
the device. Ten word integer arrays can be used for this purpose.

These data tags should be buffered with Synchronous Copy File instructions to guarantee stable input data
during the program scan and guarantee that complete command datais delivered to the device.
The data from the NXAEZ is updated asynchronous to the program scan at the RPItime configured in the Ethernet scanner module. The follewing rung ensures

that the data from the NXAEZ dees not change in the middle of the ladder legic program by copying it to the internal tag array NXAEZ buffered_data[0] through
NXAEZ buffered_data[9]. It is this buffered data that MUST be used by your ladder logic pregram for all compare purposes.

WNXAEZ Data

CPS

Synchrencus Copy File —
Source AMCI NXAEZI1.Datal0]
Dest NXAEZ buffered_data[0]
Length 9

Figure T4.5 Buffer I/O Data
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EtherNet/IP Task

ETHERNET/IP EXPLICIT MESSAGING

All controllers that support EtherNet/IP support explicit messaging. When using
explicit messaging, Message Instructions must be added to your program to com-
municate with the NXAE2. Explicit messaging can be use on platforms that also
support implicit messaging.

Rockwell Automation controllers which are programmed with the RSLogix 500
software only support explicit messaging. A MicroLogix 1100 will be used as an
example in this chapter.

5.1 Required Message Instructions

Only two instructions are required to transfer data between the PLC and the NXAE2. One instruction reads
data from the unit and the other writes data to it. The sample programs available from AMCI use this style of
programming. The two instructions are alternately triggered using the instruction’s ENABLE bits. The
remainder of the program controls when data in the source tags of the write instruction changes. The follow-
ing table gives the required attributes for the instructions.

Read Instruction Write Instruction

Service Type Read Assembly Write Assembly
Service Code | E (hex) 10 (hex)

Class 4 (hex) 4 (hex)
Instance 100 (decimal) 150 (decimal)
Attribute 3 (hex) 3 (hex)

Length 20 bytes 20 bytes

Table T5.1 Message Instruction Attributes

Only RSLogix 500 version 8.0 or above can be used to configure Message Instructions to
NOTE » : . / | :
communicate with an EtherNet/I P device. Message I nstructions do not work correctly in ver-

sion 10 of RSLogix 500.

5.2 Create Four New Data Files.

> An Integer file to contain the data read from the NXAE2. Thisfile must be at least 10 words in
length.

> An Integer file to contain the data written to the NXAE2. Thisfile must be at least 10 wordsin
length.

> A Message (MG) datafile. Thisfile must have at least two elements, one to control the Read
Operation and one to control the Write Operation.

> An Extended Routing Information (RIX) datafile. Thisfileis used to store information used by
the Message Instructions. This file must have at |east two elements, one for the Read Operation
and one for the Write Operation.
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EtherNet/IP Protocol

5.3 Add the Message Instructions to your Ladder Logic
The following rungs show how you can aternately read data from and write data to the unit.

F=ads data from the
MEG

ReadWrite Message  [—CEN }——

MSGFile  MGHD [—CDNI—
Sstup Scrzen < == ER ==

data to the
MEG

ReadWrite Message —(:E_\_:l—

Raad Massaza Writa Massaga
Instruction Enabls Instruction Enabls
Bit it A
WG5S0 hGS:1
3E 3£
EN EN
Fizad NMeszazs Writs Mazzaze
Instruction Enabls Instruction Enable :
Bit Tt Al
MIGS:0 hIGE:1
2k 4E
EN EN

MEG File MGH1 DN —

Betup Screen < [—_ER

Figure T5.1 Message Instruction Example

1) Double click on Setup Screen text inside the Message Instruction. The following window will open.
Note that thisis the default window and its appearance will change considerably as you progress

through these steps.

MSG - Rung £2:5

o]l 6 =)

|

This Cortroller

Channel: [0 [Inteqral]

Commurication Command:

S00CPU Read

Drata Table Address:
Size in Elements:

?

Target Device

]

Control Bits
lgnore if timed out [TO): IE

Suwaiting Execution [EW]: m

Errar [ER]: m
Meszzage done [DM]: m

Meszage Transmitting [ST): m
tessage Enabled [EM]: m

Message Timeaut :
Data Table Address:

Local Mode Addr [dec): El

Local / Remate :

Errar
Error CodefHexl: 0

Eror Description

Ma emarz

Figure T5.2 Message Instruction Setup Screen

2) Double click in the Channel field, click on the ¥, select “1 (Integral)”, and press Enter.

3) Double click in the Communication Command field, click on the ¥, select “CIP Generic” and press
Enter.

4) If the Message Instruction is being used to read data from the NXAEZ2, enter the integer file where
the datawill be placed in the Data Table Address (Received) field and press enter.

5) If the Message Instruction is being used to write data to the NXAEZ2, enter the integer file where the
source datawill be located in the Data Table Address (Send) field and press Enter.

6) Enter “20” asthe number of bytes needed in either the Sze In Bytes (Receive) or Sze In Bytes (Send)
fields. The NXAE2 requires 20 bytes for both Receive and Send.

7) Enter aRIX address in the Extended Routing Info field. Please note that each Message Instruction
must have its own RIX address.
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5.3 Add the Message Instructions to your Ladder Logic (continued)

8) Doubleclick in the Service field and select “ Read Assembly” for aMessage Instruction that is being
used to read data from the NXAEZ2, or “Write Assemble” for aMessage Instruction that is being used
to send data to the NXAE2, and press Enter.

9) For Read operations, the Service Code field will changeto “E” (hex). For Write operations, the Ser-
vice Code field will change to “10” (hex). For both read and write operations, the Class field will
changeto “4” (hex), and the Attribute field will changeto “3” (hex).

10)For Read operations, enter avalue of 100 decimal (64 hex) in the Instance field.

For Write operations, enter avalue of 150 decimal (96 hex) in the Instance field.
The figure below show atypical configuration for Message I nstructions being used to read data from the
NXAEZ2. Please note that the Data Table Address (Receive) field may be different in your application.

MSG - Rung #2:5 o |- =

General ] MulliHop] Send Datal Receive Data]

Thiz Cortraller Cantral Bits
lgnore if timed out [TO): IE

Break Connection [BE]: IE

Channel [1 [Integral] |

Cammunication Command: [CIP Generic |
Data Table Address (Receive): [N90 [Sendl: [M/a Awiting E xecution [EW] IE
Size in Bytes [Receive]: [Send]:
Enar [ER): [0]
Target Device Meszage done [DM]: m
Meszage Timeout : Message Transmitting [ST]: m

Meszage Enabled [EM]: m

Local / Remate : FultHop:
Estended Routing Info File[RE<): [RI<10:0 Enar
Service: [Read Assembly | Service Code [hex]: El Enor CodelHex): 0

Class [hex): [dec): El
Inztance [hexl: |64 [dec] (100
Attribute [hexl: (2 [dec) (2

Enar Description

Ma emarz

Figure T5.3 Read Message Instruction Setup Screen
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5.3 Add the Message Instructions to your Ladder Logic (continued)

The figure below show atypical configuration for Message Instructions being used to write data to the
NXAE2. Please note that the Data Table Address (Send) field may be different in your application.

MSG - Rung #2:5 = e =

General ] MultiHDp] Send Datal Receive Data]

This Cortroller Control Bits
lgnore if timed out [TO): IE
Break Connection [BE]: m

Channel: [1 [Interal] |

Commurication Cormmand: [CIP Generic | = .
Data Table Address (Receivel: [N/a | (Sendk [N120 Ewaiting Evecution [Ew/): [0]
Size in Butez (Receive]: M [Sendl: |20
Errar [ER]: m
Target Device Meszage done [DM]: m
Meszsage Tirmeaut : Message Transmitting (ST): m

tessage Enabled [EM]: m

Local / Remate : tulHop:
Estended Routing Info File(R1x): Enar
Service: [wiite Azsembly | Service Code [hex): Enor CodefHex): 0
Class [hex): (4 [dec]. [4
Inztance (hesl: (95 [decl: {150
Attribute [hexl: (2 [dec) (2

Eror Description

Ma emarz

Figure T5.4 Write Message Instruction Setup Screen

Click on the MultiHop tab on the top of the window. As shown in figure T5.5, enter the | P address of the
NXAEZ2 and press Enter.

MSG - Rung #2:5 ===

General MuliHop l Send Data | Receive Data

Inz = Add Hop Del = Remove Hop
From Device From Part To Address Type | ToAddiess
Thig Micrologis Channel 1 EtherMet/IF Dewvice [str:] 192.1658.0.50

Figure T5.5 Message Instruction MultiHop Settings

After you are finished adding both the read and write message instructions to your program, save and down-
load the program to the PLC.
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5.4 Troubleshooting

If you are unable to communicate with the NXAE2, the problem may be that the Ethernet port of your
MicroLogix 1100 has not been configured. To check this:

1) Double click on Channel Configuration in the Project Tree and then select the Channel 1 tab. The
following window will open.

' ™
Channel Configuration @

General ] Channel 0 Channel 1 l

Driver |Ethemet

Hardware Address: [C8-8E D1'B14A 56 i AL DL

IP Address: | 192 . 168 . 0 . 1
Subnet Mask: | 255 = 255 = 255 |
Gateway;'—\.ddress:l 0.0 .0 .

o3

=]

Defautt Domain Name: |

Primary Name Server:| 0.0 .0 .0

Secondary Mame Ser\rer:l o .0 .0 .

©3

Protocol Control
[~ BOOTP Enable [~ DHCP Enable Msg Connection Timeout & 1mS);| 15000
[ SMMP Server Enable [~ SMTP Client Enable Msg Reply Timeout 6 1mS): [3000

o HTTP Server Enable Inactivity Timeout f Min): {30

[V Auto Negotiate

Part Setting  |10,100 Mbps Full Duplex/Half Duplex ~|
Contact: |
Location: |
oK | Cancel | | Help |

Figure T5.6 MicroLogix Ethernet Configuration Screen

2) Enter the | P address and Subnet Mask of your MicroLogix 1100, (not the address of the NXAE2) and
click on [Apply]. The Ethernet Port should now be working.

NOTE & AMCI is aware of an issue with the RIX datatypein version 10 of RSLogix 500. If you are
experiencing communications errors and are running version 10, please contact Rockwell

Automation for support.
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Modbus Task

MobBUS TCP CONFIGURATION

An AMCI NXAE2 that has been configured for the Modbus TCP protocol requires a
host controller to issue configuration data and read data from the unit. This chap-

ter tell you how the I/O words used by an AMCI NXAE2 are mapped to the Modbus
I/O registers.

Enable Mlodbus TCP Protocol

Theinternal web page utility can be used to change the communications protocol used by the NXAE2. Thisis
typically done while setting the | P address. Specifically, follow the steps in section 2.2b, Use the Embedded
Web Server which starts on page 40.

Modbus Addressing

The register addresses used in this manual are the Modbus logical reference numbers', which are unsi gned
integers starting at zero. Thisis often called zero based addressing. In this scheme, the first register is given
an address of zero. Thisisthe actual addressing scheme used in the Modbus packets.

Another common addressing scheme is one based or data model addressing. In this scheme, the register’s
number is used as its address, so the first register, Register 1 in the data model, has an address of 1.

Modbus Table Mapping

The Discrete Input and Input Register tables in the Modbus data model map to the same physical memory
locationsin the NXAE2 units.

» Theseregisters hold data that is reported from the NXAE2 to the host controller.
» Addresses for these registers and inputs start at 0 in zero based addressing.

As examples:

> Discrete Input O is the same memory location as bit O of the first Input Register.
> Register address 3, the fourth register, contains Discrete | nputs 48 through 63.

The Coil and Holding Register tables in the Modbus data model map to the same physical memory locations
in the NXAE2 units.

> Theseregisters hold data that is from the host controller to the unit. This datais typically commands.
> Addresses for these registers start at 1024 in zero based addressing. Coil addresses start at 16,384 in
zero based addressing (1024* 16).

As examples:

> Coil 16384 isthe same memory location as bit 0 of the first Holding Register.
> Register address 1025, the address of the second Holding Register, contains Discrete I nputs 16,400
through 16,415 in zero based addressing.

Host Addressing

Your host controller may not use these basic addressing schemes for communicating over a Modbus connec-
tion. For example, Modicon controllers use addresses starting at 30000 for Input Registers and addresses
starting at 40000 for Holding Registers. GE hosts internally use their %R memory for Holding Registers and
%Al memory for Input Registers.

If thisisthe case, you will define a mapping between your host controller’s addressing scheme and the zero
based Modbus TCP addresses when you add the NXAE2 to your host controller. Refer to your host control-
ler’s documentation for information on how to accomplish this.

T MODBUS Application Protocol Specification V1.1b3, section 4.3: MODBUS Datamodel. www.modbus.org
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Modbus TCP Protocol

AMCI Modbus TCP Memory Layout

The NXAE2 has a starting Input Register address of 0 and a starting Output Register address of 1024. Input
Registers hold the data from the unit while Output Registers hold the data to be written to the unit. Figure

T6.1 shows how an NXAE2 is mapped to the Modbus data reference. The complete specification for the
Modbus protocol can be downloaded at http://www.modbus.org/specs.php.

H= = = = = RegISterO - - - - -0 Mapped as:
1 .
Network 'Sg?; . Discrete Inputs
; Holding Registers
- - - EE - - - - 14 Input Registers
LSB and MSB
Numbers
Not Implemented
16,399- - - Register 1024 - - -16,384
Network Output : Mapped as:
Data , Coils
! Holding Registers
16,543 - - - Register 1033 - - -16,528

Figure T6.1 Modbus Data Reference Map

Supported Number of Connections

All NXAE2 units support five concurrent connections. When connections exist, the Network Status (NS)

LED on thefront of the unit will flash green. The number of blinks indicate the number of active connections.
Thereis atwo second break between groups of flashes.
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Supported Modbus Functions

Fu&g:éign Function Name Sg:gé?grz Addressing method
1 Read Coils OUTPUT Bit:Addresses starting at 16,384
2 Read Discrete |nputs INPUT Bit:Addresses starting at 0
3 Read Holding Registers | OUTPUT & INPUT }’X‘I’Qgéggttaﬁieggg%”i ng at 1024
4 Read Input Registers INPUT Word: Addresses starting at 0.
5 Write Single Coil OUTPUT Bit:Addresses starting at 16,384
6 Write Single Register OUTPUT Word: Addresses starting at 1024
15 Write Multiple Coils OUTPUT Bit:Addresses starting at 16,384
16 Write Multiple Registers OUTPUT Word: Addresses starting at 1024
22 Mask Write Register OUTPUT Word:Addresses starting at 1024
23 Read/Write Registers INPUT/OUTPUT YX%%S%?ES&%““ ng at 1024

Table T6.1 Supported Modbus Functions

Table T6.1 above lists all of the Modbus functions supported by an NXAE2. AMCI supports all of these func-
tions so that you can control the unit as you see fit. However, if you are looking for the easiest way to inter-
face with your unit, then you only need to use the Read/Wite Registers function, which is function code 23.

Each NXAE2 buffersthe datathat is sent to it over the network. If you use the Read/\Write
NOTE &) =& . . ; . . .
Registers function to write data to the unit, the data read with that command will not contain

the response to the new write data. The response to the new datawill be sent with the next data
read.

Supported Modbus Exceptions

Code Name Description
01 | Illlega function The NXAE2 does not support the function code in the query.
02 | Illlegal dataaddress| The data address received in the query is outside the initialized memory area.

03 | lllegal datavalue | Thedatainthe requestisillegal.
Table T6.2 Supported Modbus Exceptions
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PROFIN Task

PROFINET NETWORK CONFIGURATION

This chapter outlines the steps commonly needed to get an NXAE2 communicat-
ing with the PROFINET master. A Siemens SIMATIC S7-1212C controller is used in

this example.

Basic Steps
Configuring a PROFINET host requires afew basic steps.
1) Download the ZIP archive that contains the GSDML files for the NXAE2 from the www.amci.com
website.
2) Install the GSDML fileinto the configuration software for your host controller.
3) Add the NXAE2 to the PROFINET Network.
4) Set the I/0 word addresses used to communicate with the unit.

7.1 Download the GSDML files

The GSDML files are available on the AMCI website on the http://www.amci.com/industrial-automation-
support/configuration-files/ web page. ThefileisaZIP archive that has to be extracted to afolder on your
computer. Extracting the ZIPfile will leave you with multiplefiles. Oneisthe GSDML file and the others are
icon files for the various devices.

7.2 GSDML File Installation

1) Open or creste a new project that
will include the NXAE2 and open

Manage general station description files

Installed GSDs GSDs in the project

the PI’O] eCt VIeW Of the pl’OjECt Source path: |C:'.Users'.TechDDcs'.Dov'.'nloads'.GSD | E
2) Inthe menu, select Options -> Content of imported path

Manage general Statlon @ File Wersion Language Status Info

deg:rl ption fl I% (GSD) E GSDMLVZ 33-AMCISPECIALITY-IO ... V2.33 English, Ger... Notyetinstalled ProfiNet- ...

3) Inthe window that opens, click on
the[...] button and navigate to the
folder that contains the extracted
GSDML fileyou downloaded from
the AMCI website. Once at the
folder, click on the [OK] button.

. [<] Il ]
4) Click on the check box next to the
name of the GSD file and click on |_oeiee[foinstalbl Concel |
the [InstaII] button. The system T T LI EEEEEEEEEEEEEE———
install the GSD file. Figure T7.1 GSD File Installation

5) Click the [Close] button and wait
for the software to finish installing
the file and updating the Hardware
Catalog.

7.3 Configure the PROFINET Network
A CPU must be added to the project and the PROFINET network must be configured before an NXAE2 can

be added to the system.
Refer to Siemens documentation for information on configuring the PROFINET network to suit your applica-
tion.
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7.4 Add the NXAEZ2 to the PROFINET Network
1) With the project open in Project View, double click on “Device & Networks’ in the project tree.

2) If need be, click on the “Hardware Catalog” vertical tab to open the Hardware Catal og.

3) You can search for “NXA”, or browse to the NXAx2 icon by clicking through Other field devices +>
PROFINET 10 +> 10 +> Advanced Micro Controls Inc. +> AMCI_Products +> AMCI_Speciality |0.
Drag and drop the appropriate icon onto the PROFINET network.

4) Drag the green square on the NXAx2 icon onto the PROFINET network line to connect the device to the

al-0 00 De es & netwo
‘E Topology view "hﬂ'ﬁ Network view ||—[|'|‘ Device view | Options [5E]
1 = m =
gL pe— B REE QL D ] Newokowion | D =]k
2
-~ =
[ ¢/ Device Type ~ | Catalog Fl
L * 571200 station_1 s7-1200 _ || | [t [iat) | &
S =
cPu nxax2 [ b cRU CPUIRI2 N G Filter  Frofile: [<Allz  |=] g
CPU 1212C NXAx2 : ¥ GSD device_1 GSD device v [} Contrallers A
5 b max? NXAx2 bl
| » T]] PCsystems g
(g Driv
PNAE T} » ,—-E. Drives & starters g
== » [ Network components 5
» [l Detecting & Menitoring e
|- » (1@ Distributed 110 2
5 » [ Power supply & distribution g
5 » [ Field devices —
» =
— ~ [ Other field devices —:f
» [ Additional Ethemet devices ]
~ [l FROFINETIO &
3 r\_u Drives L
» r:u Encoders L1
» [l Gateway =
» [ General ]
~ g o =
~ [ Advanced Micre Contrals, Inc.
« [ AMCI_Products e
» [l AMCI Drives
i (=
~ [ AMCI Specialty 10
<@ 1nn>.f,, | o—— W m 1} > Tl xzadx2
‘Q Properties H:i.‘.lnfo i ”ﬂ Diagnostics I Enxaxz
s
’—|Genem| » [ sensors
» [ PROFIBUS DP
No ‘properties® available.
Mo ‘properties’ can be shown atthe moment. There is either no object selected or the selected object does not have any displayable
Droperties.

Figure T7.2 NXAE2 Added to PROFINET Network
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7.4 Add the NXAEZ2 to the PROFINET Network (continued)

5) Right click on the NXAXx2 icon and select “ Properties” from the pop up menu. The Inspector window will
open at the bottom of the screen. Under the “ General” tab, select the“ » General” heading. You can rename

the NXAE2 by changing the Name: field.

6) Under the“ » PROFINET interface [x1]” heading, select “ Ethernet addresses’. Under the I P protocol
section, set the desired | P address and subnet mask for the NXAE2.

Manual-ON100 » Devices & networks

|,E Topology view ||5E'm Network view [l Device view

% Network|  §§ Connections g I =4 | | Network overview | Connections | BE
o _
= w Device Type Addr...
E ¥ 57-1200 station_1 57-1200 station
i Nxaez cirz M » CPU CPU 1212C ACIDCIRl
CPU 1212C NXAX2 , ~ GSD device_1 GSD device
- b NXAE2ZCHI-2 NXAE2
| :
{PNRE_T] i
*
| <[m 100% ~] —§— (<] i ] >
|2 Properties | ?iInfo ||ﬂ Diagnostics |
J General || 10 tags || System constants || Texts ‘

v General {J step 5

Catalog information
~ PROFINET interface [X1]

Ethemet addresses

Interface networked with

E Generate PROFINET device name automatically

General
Ethernet addresses: {: Stﬂp 6 Subnet: |PN|'IE_1 |'|
« Advanced options |
Interface options
Media redundancy IP protocol
b Realtime settings H
¥ Port1 [X1P1R
© : } IPaddress: | 192 . 168 . 0 . 155
b Port2 [X1P2ZR L
Identification & Maintenance i Subnetmask: | 255 . 255 . 255 . 0
L Synchronize router settings with 10 controller
*
H |:| Use router
PROFINET

FROFINET device name: |nxae2_axis1_2

Converted name: | nxacZxbaxis1xb2f31%

Device number: |1

Figure T7.3 NXAE2 IP Addressing
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7.5 Set the I/O Configuration

The NXAE2 units require 10 Input Words (20 Input Bytes) and 10 Output Words (20 Output Bytes). All
reguired Input and Output Bytes are defined by the GSDML file and divided into suitable modules. These set-
tings are shownin the Table T7.1.

Input / Output Bytes of an
NXAE2

20 Input Bytes

Input / Output Modules of an
NXAE2

Input Module - Slot 1: 20 bytes

20 Output Bytes

Output Module - Slot 2: 20 bytes

Table T7.1 PROFINET 1/O Configuration

1) With the NXAx2 icon selected on the PROFINET bus, click on the “ Device view” tab. The view in the
Hardware Catalog will change. Expand the Module tree to show baoth the Input and Output modules.

2) To map the I/O bytes to the CPU, double click on the “20 bytes IN” and “20 bytes OUT” iconsin the
Hardware Catalog. The system will automatically assign the next | and Q addresses to the data table.

Manual-ON100 » Ungrouped devices » NXAE2_CH1-2 [NXAx2]
_ |§ Topology view "EE‘h Network view ”—l]'f Device view | Options |EE]
#+  [NxaE2_cni2 Neax2] =] ) = ::?:: @ s = Device overview d E
[l ¥ [Module Rsck  Slot | laddress | O address v | Catalog §
E ¥ NXAE2_Ch1_2 0 o | |\E| :
1 b FNHO ] 0 X1 . on z
20 bytes IN_1 0 1 68,87 E’:Ilt:r :mm: g5
20bytes DUT1 O 2 6483 r‘f. ead motule

~ [ Module |
~ [ Input modules o) |
__ 4.[Ipzn bytes IN %
~ [l Output modules ;
- , -!.[l zFé) bytes OUT E
; =
[l 3
=

<] 100% —— = [<] [ >

Figure T7.4 /0 Byte Mapping
7.6 Verify and Download the New Configuration
1) Continue by adding any remaining devices to your PROFINET network.
2) Compile and download the project to the CPU.
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MRP Installations

At this point, the NXAE2 is configured and ready to use. If you are using the unit in aredundant, ring based,
network that uses the Media Redundancy Protocol (MRP), continue with the following instructions.

Media Redundancy Protocol (MRP) installations require that the NXAE2 be installed in a
ring topology. In these applications, both Ethernet ports are used when wiring the ring,

daisy chaining from one unit in the ring to the next. The steps below covers typical soft-
ware configuration that must also be completed.

7.7 Configure the NXAE2 as an MRC
The NXAE2 functions as a Media Redundancy Client (MRC) in an MRP network.

1) Switch to Topology view and drag the additional connections between the appropriate ports.

2) Click onthe NXAXx2 icon to select it. In the Inspector window, select Advanced options +> Media
redundancy. Use the “MRP domain:” drop down menu to select the appropriate domain. Use the “Media
redundancy role:” drop down menu to select “Client”.

3) Continuing in the Inspector window, select Advanced options +> Port 1 +> Port interconnection. Under
“Partner port:”, the partner port you assigned to the port when you drew the topology is shown. If you do

not know which port will be the partner port in the actual installation, you can use the drop down menu to
select “Any partner”.

4) If need be, repeat step 3 for Port 2 of the NXAE2.

SD4840E2 Manual » Devices & networks

‘5"" Topology view @ Network view |m1' Device view |
|l | @3 =) J Topology overview Topology comparison
[2]
cPU NXAE2_Ch1_2 NXAE2_Ch3_4 E Y Devicei port Slat Partner
CPU 1215FC NXAx2 J NXAx2 J » 57-1200 station 1
CPU CPU * GSD device_1
1] b NXAE2Z_Chi1_2 0
| | ¥ GSD device_2
1 11 | = P NXAEZ_Ch3_4 o
) »  SCALANCE XB-200
5
Switch_1
SCALANCE XB208
(<] 100% v —%— 4 (<] i ] 3
‘g Properties H"_i.llnfo y"ﬂ Diagnostics ‘
J General ” 10 tags ” System constants ” Texts |
~ Genera | [l Media redund
>
Catalog information edia redundancy
w PROFINETinterface [X1]
General MRP demain | mrpdomain-1 [+
~ Advanced options
Interiace apfions Ring port 1: | PNAO [X1]IPort 1 [X1 P1R] I=]
Media redundancy Ring port 2: | PO [X1]IPort 2 [X1 P2 R] I+]
P Realtime settings [ Diagnestics interrupts
» Port1 [X1F1R]
» Port2 [X1P2R] l -
Identifcation & Waintenance i
v

Figure T7.5 MRP Topology and Client settings

5) Continue configuring the rest of the devices on the network before compiling the project and downloading
it to the CPU.
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