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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)
Ej 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 MANUAL

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 audience.

Audience

This manual explains the installation and operation of AMCI’s NR60E2 Multi-Protocol Networked Resolver
Encoders. It iswritten for the engineer responsible for incorporating the NR60E2 into a design as well asthe
engineer or technician responsible for its actual installation.

Applicable Units

This manual is applicableto al Ethernet NR6OE2 units. Every NR60OE2 supports EtherNet/IP and Modbus
TCP. Units sold after September 1st, 2019, most likely support the PROFINET protocol and have a built-in
webserver for IP address configuration. Contact AMCI if you require assistance in determining which proto-
cols are supported by your NR60E2.

Navigating this Manual

This manual is designed to be used in both printed and on-line forms. Its on-line form is a PDF document,
which requires Adobe Acrobat Reader version 7.0+ to openit. You are allowed to select and copy sections
for use in other documents and, if you own Adobe Acrabat version 7.0 or later, you are allowed to add notes
and annotations. If you decide to print out this manual, all sections contain an even number of pages which
allowsyou to easily print out a single chapter on a duplex (two-sided) printer.

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

NOTE » glecz:iTsliEc?ng ghlight important concepts, decisions you must make, or the implications of those

[@ C AUTION] CAUTIONS tell you when equipment may be damaged if the procedure is not followed
properly.

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

The following table shows the text formatting conventions:

Format Description

Normal Font Font used throughout this manual.
Emphasis Font Font used for parameter names and the first time anew term is introduced.

When viewing the PDF version of the manual, clicking on a blue cross refer-
ence jumps you to referenced section of the manual.

When viewing the PDF version of the manual, clicking on ared cross reference
HTML Reference | opensyour default web browser to the referenced section of the AMCI website
if you have Internet access.

Cross Reference

Trademarks Acknowledgements

The AMCI logo isatrademark of Advanced Micro Controls Inc. “PROFINET” is aregistered trademark of
PROFIBUS & PROFINET International (PI). “CIP” isatrademark of Open DeviceNet Vendor Association,
Inc. “EtherNet/IP” isatrademark of ControlNet International, Ltd. under license by Open DeviceNet Vendor
Association, Inc. “Adobe” and “ Acrobat” areregistered trademarks of Adobe Systems Incorporated. All other
trademarks contained herein are the property of their respective holders.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 7
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ABOUT THIS MANUAL NRGOE2 User Manual

Revision Record

This manual, 940-0D161 is the second release of this manual. It adds information on the stainless steel ver-
sions of the NRGOE2. It was first released on July 7th, 2020.

Revision History
940-0D160: 08/09/2019 Initial Release

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

» If you are curious about the NRG60OE2, this manual contains the information you need to determine if the
NRG60E2 is the right product for your application. Chapter 1, NR60E2 Specifications, was written for
you. The chapter contains all of the information you will need to fully specify the NR60E2 product in
your application.

> If you need to install and use the NR60E2, then the rest of the manual is written for you. To simplify
installation and configuration, the rest of the manual is broken down into tasks and references. The tasks
that are common to all protocols, such asinstallation, are at the beginning of the manual. e.

Chapter Title Sg"éggg Chapter Description
NRG60E2 Specifications 9 Complete specifications of the NR60E2 products.
Configuring Network 21 | Information on configuring network interfaces on your computer or
Interfaces laptop to ensure easy communication with the NRG60OE2.

23 Task instructions and information related to physically installing the
NR60OEZ2 in your system.

Task instructions and information needed to wire power and ethernet
Wire Power and Ethernet [ 29 | connections to the NRG0E2. These instructions are applicable to
both bench top and machine wiring.

Set the | P Address and 33 Task information on setting the | P address information and selecting

Physical Installation

Protocol the proper protocol for the NR60E2.
Implicit Communica- 45 | Tesk information on using an EDSfile to configure implicit commu-
tionswith an EDS nications with the NR60E2 using the EtherNet/1P protocol.
I mplicit Communica- 53 | Taskinformation on configuring the NREOE2 as a generic device for
tions Without an EDS implicit communications using the EtherNet/I P protocol.
EtherNet/I P Explicit 59 Task information on using M essage I nstructions for explicit commu-
Messaging nications with an NR60E2 encoder using the EtherNet/IP protocol
CIP Position Sensor 67 | Referenceinformation on the EtherNet/IP CIP Position Sensor
Object Object definition supported by the NR60OE2.
Modbus TCP 71 Reference information on communicating with an NRG60OE2 that is

Configuration configured to use the Modbus TCP protocol.

Reference information on the additional parameters used by the
PROFINET Parameters | 75 | NRGOE2 when it is configured to use the PROFINET protocol.

PROFINET Acyclic 77 Reference information on the format of data that can be written to
Data Formats the NR60OE2 using the acyclic PROFINET communications channel.
; Referenceinformation on the telegramsthat can be used to exchange
PROFINET Cyclic 83 | information with the NR6OE2 using the cyclic PROFINET data
Data Formats channdl.

RO SuTr M 91 | Task information on adding an NRE0E2 to a PROFINET system.

ADVANCED MICRO CONTROLS INC.



REFERENCE 1

NRGOEZ2 SPECIFICATIONS

Overview

The NR60E2 is aline of heavy-duty resolver based
encoder products from AMCI. The NR60E2 net-
worked resolver encoders communicate over awired
Ethernet network using the EtherNet/IP, PROFINET,
or Modbus TCP communications protocol.

The NRGOE2 resolver based encoder is a direct
upgrade for optical encoders. Instead of a glass disk
and associated optics, the primary position sensor in
an NR60E2 is an absolute resolver. Resolvers are
absolute, single turn position sensors that are con-
structed in a manner similar to rotary transformers.
They are manufactured from passive components,
with enameled copper wire and metal laminationsthe
primary components. Additional information on the Figure R1.1 NR60E2 Resolver Based Encoder
workings of aresolver can be found on the AMCI

website at: https://mww.amci.com/industrial-automation-resour ces/pl c-automation-tutorial s‘what-resol ver

The NRGOE2 seriesis composed of absolute single- or multi-turn sensorsin an P67 rated, 60 mm diameter
package. All NR60E2 Networked Resolvers offer amaximum single turn position resolution of 16 bits, which
is programmable from 1 to 65,536 counts per turn. Two multi-turn units are available in addition to the single
turn NR6OE2. One encodes 4,096 turns (12 bit + 16 bit = 28 bit encoder) and the other encodes 16,384 turns
(14 bit + 16 bit = 30 bit encoder). Multi-turn sensing is through an absol ute magnetic encoder.

A flange mount unit with end connectors is shown in figure R1.1. The following mounting styles are avail-
able:

» 2.5inch standard flange mount with 0.375", 0.250", or 10 mm shafts
» 58 mm standard servo mount with 6 or 10 mm shafts
» 63 mm standard blind shaft mount with 0.375", 0.250", 10 mm, or 12 mm diameter hubs

The body material is either aluminum with a powder coat finish, or stainless steel. Side and end connect ver-
sions of these mounting styles are available with aluminum bodies. Stainless steel bodies are only availablein
end connect versions. Outline drawings of al of the packing options are available in the Outline Drawings
section of the manual starting on page 24.

Each NRGOE2 encoder has two external network connections using industry standard M12 D-coded connec-
tors. These two ports are internally connected through an onboard, two port, 10/100 Mbps ethernet switch.

Every NR6OE2 resolver based encoder is programmable over its Ethernet interface. Parameters allow you to
set the count direction, the number of counts per turn, the number of counts before returning to zero, the for-
mat of the velocity data, and preset the position data to any value within its range.

When configured as an EtherNet/IP device, the NR60E2 implements the Encoder Device Profile as defined
by the CIP Specification revision 2. Custom Assembly instances simplify working with the NR60E2, but the
encoder also supports the CIP Position Sensor Object. Its dual Ethernet ports alows the NR60E2 to partici-
patein DLR networks as a Beacon-Based Ring Node that can process beacon packets every 400 microsec-
onds.

When configured as a Modbus TCP device, the NRG60OEs supports a variety of Modbus Functions to simplify
reading and writing the device.

When configured as a PROFINET device, the NR60E2 encoder fully supports the Class 3 V4.1 specification.
In addition, NR6OE2 encoders support the Class 4 MUR, TMR, Code Sequence, and Preset parameters as
well astheir additional control parameters. Its dual Ethernet ports allows the NR60E2 encoder to be used as
clientsin PROFINET networks that support the Media Redundancy Protocol (MRP).

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 9
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Connector Locations and Pinouts

Figure R1.2 below shows the location of the power and Ethernet connectors on the end connect and side con-
nect units. It also showsthe cable exit direction when right angle connectors are used with the NR60E2 units.

NR60 Connector Placement
POWER: M12 - A Coded PORTS 1&2: M12 - D Coded
Male Female
Pin 2: Pin 2:
RxD+

POWER

N(C\
\ 2 Jpor2 Ul Pin 3: - o‘% pin 1: Pin 1: Pin 3:
VY oD @/ Fink: XD+ TXD-
v = 1248 Vdc X
Exit Direction \/\ Pin 4: Pin 4-

of
Right Angle Cables N.C. RxD-

Figure R1.2 Connector Location and Pinout

Mating Connectors and Cordsets

The following mating connectors are available from AMCI. Note that any commercially available M12 con-
nectors with the proper coding and contacts can be used.

AMCI #  Description

Mating connector for Ethernet port connector.
MS-28 | Screw terminal connections. 6 to 8 mm dia. cable.
Straight, P67 rated when properly installed.

Mating connector for Power connector.
MS-29 | Screw terminal connections. 6 to 8 mm dia. cable. 18 AWG max.
Straight, P67 rated when properly installed.

Table R1.1 Available Mating Connectors
AMCI offersthe following cordsets for use with the NRGOE2.

AMCI # Description

Molded cordset for Ethernet connector. 5 metersin length.
CNER-5M | Straight M12 4 pin D-coded to RJ-45 connector.
P67 rated when properly installed.

Molded cordset for Power connector. 22 AWG wire, 2 meters in length.
CNVL-2M | Strai ng-coded connector to flying leads. P67 rated when properly
Inst .

Table R1.2 Available Cordsets

ADVANCED MICRO CONTROLS INC.

10,



NR6OE2 User Manual NR60O SPECIFICATIONS

Status LED’s

All NR6OE2 resolver based encoders have four status LED’s to help you determine the state of the device.
These LED’s are always located on the back cover of the NRG6OE2.

LINK/ACT LINK/ACT
PORT1 PORT2
X K NR60 Rear Cover
EO01 Rear Cover shown as example.
Status LED locations remain the same

regardless of cover type.

MODULE
STATUS

Figure R1.3 Status LED Locations

STATUS

Network Status (NS) LED
The Network Status LED is abi-color red/green LED. The LED states depends upon the enabled communica-

tions protocol.

LED State

EtherNet/IP Definition

Modbus TCP Definition

PROFINET Definition

No power or no TCP con-

No power, duplicate IP
address on the network,

Off | No Power : mismatch in Device Name,
nections or no connection to 10 Con-
troller.
ﬁggﬂg Power up Self-Test Power up Self-Test Power up Self-Test
Indicates number of connec- :
; ; On-line, Stop state. A con-
Flashing | Ethernet connection, gg{\}%’g}h rZOSeC(%_nﬁjedelay nection with the 1O Control-
Green | but no CIP connections group. ler isestablished and itisin
SMD17E2 supportsup to 5 its STOP state.

concurrent connections.

Valid Ethernet network

Should not occur. LED

On-line, Run state. A con-
nection with the |O Control-

Steady Green - should always flash when - - g
and CIP connections . ler isestablished and it isin
network is connected. its RUN state.
If the MSLED is
steady green: Network | Not Implemented Not Implemented
Flashing Red | Connection Timeout
If the Module Status LED is also flashing red, the IP Address or Network Protocol has
been changed. Cycle power to the unit to continue.
Steady Red | Duplicate | P address on network. Not Implemented.

Table R1.3 Network Status LED States

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

11



NR60O SPECIFICATIONS NR6OE2 User Manual

Status LED’s (continued)

Module Status (MS) LED

The Module Status LED is a bi-color red/green LED. The LED states depends upon the enabled communica-
tions protocol.

LED State EtherNet/IP Definition Modbus TCP Definition PROFINET Definition
Off | No Power No Power No power
Initializing: Power up Self-Test
Alternating | Communicationsfailure. Thereisacommunications error between the main processor and
Red/Green|  the ethernet co-r)rocr within the unit. You must cycle power to the NRGOE2 to attempt
to clear this fault.
Initializing: Waiting for valid physical connection to the
Flashing | network.
Green | successful write to flash memory. Power must be cycled to the unit before additional
commands can be written to it.
Encoder and Network are | Encoder and Network are | Device Name or |P Address
Steady Green operational. operational. are set.
PORTI ; Initializing: Device Name or
Initializing: P Address Conflict IP Address are not Set.
Flashing Red [ |f 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 isin any other
state, awrite to tlash memory hasfailed. Cycle power to the unit to clear this fault.

Table R1.4 Module Status LED States

Link/Activity LED’s

Each port has an orange Link/Activity LED. An LED ison when an Ethernet hardware connection exists on
the port and blinks when there is Ethernet activity on the network segment. Note that this LED shows the
hardware state of the network, and is not affected by the enabled protocol.

12
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IP Address Switches
I P address switches are located on the back of the unit behind a sealed plug. Figure R1.4 showsthe location of

the switches once the plug has been removed.

O
V*QJQ’ ‘9‘_'000., Qroo
POSITION \T/
RESET x100 x10 x1
SWITCH

Default IP address of
192.168.0.xxx

Value of .247 shown
(Network subnet can be changed with software.)

Figure R1.4 1P Address Switch Locations

» When the IP Address Switches are set to a value of 001 through 254, the NR60E2 will use the IP
Address Switches to set the | P address to nnn.nnn.nnn.xxx, where ‘ nnn.nnn.nnn’ is the last network
address stored in the nonvolatile memory of the NR60E2 and ‘xxx’ is the setting of the switches.

» When the IP Address Switches are set to a value of 000, the NR60E2 will use the DHCP protocol to
reguest an address from a DHCP master. A DHCP master must be present on the network when using
this setting.

>» When the IP Address Switches are set to avalue of 255-989, the NR60E2 will use the last |P address
saved in nonvolatile memory asits | P address.

l NOTE 3 | 1) Address 990 through 998 are used by the factory when testing the unit. The IP Address
| Switches should not be set within this range by customersin the field.

2) Address 999 is used to set the NR60E2 to a known IP address. |If the switches are set to
999, the NR60E2 will use the IP Address of 192.168.0.50 regardless of the value stored in
nonvolatile memory

Protocol Specific Behavior
How the NRGOE2 uses these switches is dependant on the enabled protocol.

» EtherNet/IP: The NR60E2 uses the switch settings for the protocol address and the internal webserver
address.

» Modbus TCP: The NRG6OE2 uses the switch settings for the protocol address and the internal webserver
address.

» PROFINET: The NR6OE2 uses the switch settings for the address of the internal webserver address only.
The IP address used by the PROFINET protocol istypically assigned to the NRG60E2 by the PROFIBUS
master when the NRG0OE2 attaches to the network.

Position Reset Switch

Figure R1.4 also shows the |ocation of the Position Reset Switch. The NRG60E2 will reset the reported posi-
tion to zero when this momentary contact switch is pressed. The resulting internal offset is automatically
stored in nonvolatile memory.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 13
Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com



NRG6O SPECIFICATIONS

NRGOE2 User Manual

Electrical Specifications
Operating Voltage (External Supply)

12 Vdc to 48 Vdc nomina
11 Vdc to 54V dc maximum

Power Requirements

2.5W max.
100 mA @ 24 Vdc typical

Ethernet Capability

10/100 Mbit autosense with auto-switch capability.
Auto-switch eliminates the need of a crossover
cablein al applications.

Network Redundancy
(2) Switched Ethernet ports

Compatible with DLR installations in EtherNet/IP
environments. Compatible with MRP installa-
tionsin PROFINET environments.

Maximum Cable Length

100 meters (330 feet), based on the Ethernet stan-
dard

Single Turn Resolution

Programmable from 1 to 65,536 counts per turn
(16 bit resolution max.)

Multi-turn Resolution
4,096 turns (12 bit) or 16,384 (14 hit)

Count Direction

Default of CW increasing when looking at the
shaft.

Programmable to CW or CCW increasing.

Preset Position
Position can be preset or offset to any value within
itsrange. The Internal Position Offset can be
stored in nonvolatile memory and retrieved on
power up.

Position can be reset to zero viamomentary contact
switch. The resulting position offset is automati-
caly stored in nonvolatile memory.

Positional Accuracy
110 arc-minutes

Mechanical Specifications

Package Style
60 mm housing with flange or servo mounting

Housing
Powder coated aluminum or stainless steel

Connector Location
Side or End for aluminum body. End for stainless
steel body
Housing
Powder coated aluminum

Shaft
Flange: 0.375", 0.250", or 10 mm.
Servo: 6 mm or 10 mm with flat on shaft

Max. Starting Torque @ 25°C
2.0 0z-in (1.41 N-cm)

Moment of Inertia
6.0 X 10 oz-in-sec® (43.2 X 10°® kg-cm-sec?)

Max. Operating Speed
6000 RPM max.

Max. Shaft Loading
Axia: 20lbs. (89N)
Radial: 40lbs. (178N)
At specified max. loads, minimum bearing life is
2X10° revolutions,

Environmental Specifications

Operating Temperature
—40°F to +185°F (—40°C to +85°C)

Shock
509, 11 millisecond duration

Vibration
20g, 5 to 2000Hz

Enclosure Rating
P67

Approximate Weight
1.3 1Ibs. (0.59 kg)

14

ADVANCED MICRO CONTROLS INC.



NR6OE2 User Manual NR60O SPECIFICATIONS

Part Number Description

NRGOE2 — ? ] %I — I? L?
HOUSING SHAFT DIA. OUTPUT CONFIG. CONNECTOR TYPE
F1 = Square Flange Standard Shaft 1= 16 bit Single Tum 01 = M12 Connectors
S1 =58 mm Servo Mount 1=0.375" Dia. 2 = 28 bit (12+16) Multi-Turn (2) 4 pin Female D-Type: Network
H1 = 63 mm Blind Shaft Mount 2 =0.250" Dia. 3 = 30 bit (14+16) Multi-Turn (1) 4 pin Male A-Type: Power
3 =6 mm Dia.
4 =10 mm Dia.
Blind Shaft Hole CONNECTOR
SHAFT SEAL & BODY 1=0.375"Dia. E = End Connector Location'
B = Nitrile Seal, Aluminum Body 2 =10 mm Dia. S = Side Connector Location
C = Viton Seal, Stainless Steel Body 4 =0.500" Dia "Stainless Steel Body only available
V = Viton Seal, Aluminum Body 6 =12 mm Dia. with End Connector Location

Figure R1.5 Part Number Description

Available Data

All NR6OE2 encoders offer position and velocity data that can be scaled with the programmable parameters
as described in the following section. The position data can also be preset which allows you to aign the posi-
tion data with your machine position without having to physically rotate the shaft.

Programmable Parameters

The following parameters are available on all NR60E2 encoders. Units configured for the PROFINET proto-
col, use encoder abjectsthat are defined by these protocols. Therefore, these units have additional parameters
that are protocol specific. These parameters are explained in the PROFINET protocol section, PROFINET
Parameters starting on page 75.

Count Direction

This parameter is called Code Sequence in PROFINET systems. This parameter allows you to set the direc-
tion of shaft rotation needed to produce increasing counts. The default is CW when looking at the shaft.

Effects of Reversing Count Direction

Changing the Count Direction parameter changes the way the position value is calculated. When you reverse
the count direction, the position changes from your current position value to (Maximum number of counts—
current position value). For example, assume a 30 bit NR60E2 with its default of 65,536 counts per turn. |If
the current position value is 100,000 and you change the Direction Counting Toggle parameter, the current
position will change to (23° — 100,000 = 1,073,741,824 — 100,000) = 1,073,641,824.

Most applications do not require you to change the count direction after the machine is setup, so the count
direction istypically set before the position value is preset.

Changing the count direction on your machine while maintaining the current position value is a three step
process. First, read and store the current position value from the NR60E2. Second, change the Count Direc-
tion value. Third, write the stored position value back to the NR60E2 as a preset value.
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Programmable Parameters (continued)

Scaling Function Control

This parameter determinesif the position value reported in the network datais scaled to engineering units or

if itisreported at itsfull 16 bit resolution. Scaling is accomplished with the Counts per Turn and Total Mea-
surement Range parameters. (see below)

» Avaueof “0" disablesscaling. The position and velocity datais reported at 16 bit resolution.

>» Avaueof “1" enablesscaling. The position and velocity datais reported in the engineering units set by
the Counts per Turn and Total Measurement Range parameters.

NOTE 3 Velocity datais scaled by the Measuring Units per Revolution parameter if the parameter is
enabled. The exception is when velocity datais reported in revolutions per minute (RPM).

NOTE » This parameter isforced into its disabled state when the Class 4 Functionality parameter is set
toitsdisabled state. Therefore, if the Class 4 Functionality parameter is set to its disabled state,

the Scaling Function Control, MUR, and TMR parameters are ignored and the NR60E2
reports position at its maximum resolution and number of turns.

Counts per Turn

This parameter is called Measuring Units Per Spoan in EtherNet/IP systems. This parameter is called Code
Sequencein PROFINET systems. This parameter is used to scale the position and/or velocity data. This
parameter is disabled when the Scaling Function Control parameter is set to its disabled state.

» Values can range from 2 to 65,536 counts per turn for single turn NR60E2 units.
» Values can range from 1 to 65,536 counts per turn for multi-turn NR60E2 units.

NOTE » Changing the Counts per Turn parameter clears the internal position offset. The current posi-

tion reference will be lost. Changes to this parameter should be made before the position is
preset.

The number of turns encoded by the NR60E2 is not controlled with this parameter. The Total Measurement

Range parameter is used to control when the position datarolls over to zero, which controls the number of
turns encoded by the NRGOE2.

Total Measurement Range

The Total Measurement Range parameter sets the total number of counts before the position value returns to
zero. It places an upper limit on the position value and the Preset Value parameter. This parameter is disabled
when the Scaling Function Control parameter is set to its disabled state.

The Total Measurement Range parameter has the following ranges:

» Single Turn NR60E2: Range of 2 to 65,536
» 28 bit Multi-turn NR60E2: Range of 2 to 268,435,456
» 30 bit Multi-turn NR60E2: Range of 2 to 1,073,741,824

NOTE » Changing the Total Measurement Range parameter clears the internal position offset. The cur-

rent position reference will be lost. Changes to this parameter should be made before the posi-
tion is preset.

Note that the value of the Counts Per Turn parameter does not limit the range of values that can be pro-
grammed into the Total Measurement Range parameter. There is no fixed relationship between the Total

Measurement Range and Counts per Turn parameters, which leads to interesting applications that use the two
parameters.
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Programmable Parameters (continued)
Total Measurement Range (continued)

Roll Over on Fractional Number of Turns
When the Total Measurement Range isless than the total counts available from the NRG60OE2, the position will
return to zero before the full mechanical travel is completed.

» When the Scaling Function Control parameter disables the Counts Per Turn and Total Measurement
Range parameters, the total counts available equals 65,536 multiplied by the number of turns the
NRG60E2 can encode.

» When the Scaling Function Control parameter enables the Counts Per Turn and Total Measurement
Range parameters, the total counts available equals the value of the Counts per Turn parameter multi-
plied by the number of turns the NR60E2 can encode.

28 bit NR60OE2: 4096 Turns

0 Counts Per Turn = 1,000 Counts 0
<t Total Counts = 4,096,000 =
0 0 0 0

Total Measurement Range = 819,200 Counts
NRG60 outputs five cycles of counts from 0 to 819,199 over 4,096 turns

Figure R1.6 Fractional Turn Example 1

Figure R1.6 shows what occurs when the Total Measurement Range parameter is used to divide the total
counts available from the NRGOE2 into equal parts. In this case, atwenty-eight bit NR60E2 has its 4,096
turns evenly divided into five cycles of 819.2 turns.

NOTE | !f thevaueof {Total Counts + Total Measurement Range} isan integer, the NRG0OE2 remains
an absolute rotary sensor. You can remove power from the NR60E2, rotate it up to its maxi-

mum number of turns, re-apply power, and the NR60E2 will give you the correct position
value. Figure R1.6 is an example of this setup because the division of the two parameters
resultsin a quotient value of five.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 17
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Programmable Parameters (continued)
Total Measurement Range (continued)
Roll Over on Fractional Number of Turns (continued)

Counts Per Turn = 36,000 Counts

[One Rotation of a Single Turn NR60E2
- > S >

0 0 0 0

>

Y
A

»la »la
Tt S|t

\
A

0
Total Measurement Range = 22,500 Counts
NR60 outputs one cycle of counts from 0 to 22,499 for every 225 degrees of rotation.

Figure R1.7 Fractional Turn Example 2

Figure R1.7 shows a single turn NR60E2 where the value of the Total Measurement Range parameter does
not divide the full range of travel into equal parts. Inthis case, the position value will roll over to zero after
225 degrees of rotation. In this example the value of { Total Counts Available + Total Measurement Range}
isarea number, 1.6, instead of an integer.

NOTE » When the { Total Counts Available + Total Measurement Range} quotient isareal number, the
NRG60E2 will power up with the correct position value as long as the shaft is rotated less than

half of the complete span of the encoder while power was removed. In practical terms:

» For 30-bit NR60E2 multi-turn encoders: If you remove power from the sensor and rotate the shaft less
than 8,192 turns from the point where you removed power, the position reading will be correct when
you re-apply power.

» For 28-bit NR60E2 multi-turn encoders: If you remove power from the sensor and rotate the shaft less
than 2,048 turns from the point where you removed power, the position reading will be correct when
you re-apply power.

» For 16-bit NR60E2 single turn encoders: If you remove power from the sensor and rotate the shaft less
than 180 degrees from the point where you removed power, the position reading will be correct when

you re-apply power.

NOTE » If the point that you (e-apply power at is greater than the limits listed above, the position value
from the NR6OE2 will be off by at least £1 turn.

Encoding Additional Turns
When the Scaling Function Control parameter enables the Counts Per Turn and Total Measurement Range
parameters, and the Counts Per Turn parameter is set to a value less than its maximum, the Total Measure-
ment Range parameter can be used to require additional rotations of the shaft before the position value
reaches the roll over count. For example, assume a single turn NRG60E2 that has its Counts Per Turn parame-
ter set to 360 and its Total Measurement Range parameter set to 64,800. With this setup, the shaft of the
NR60E2 must rotate 180 turns, {64,800 + 360}, before the position returns to zero. In this application, the
single turn NRGOE2 acts as a 180 turn encoder with one degree position resolution.

The same trade off between resolution and number of turns encoded can be made with the multi-turn
NRG60OE2 encoders. For example, if a30-bit NR60E2 encoder has its Counts Per Turn parameter set to 360
and its Total Measurement Range parameter set to its maximum of 1,073,741,824, the NRGOE2 will encode
2,982,616.17 turns with one degree resolution.

In al of these applications, the NR60OE2 has the same motion restrictions listed in the Roll Over on Frac-
tional Number of Turns section above. Exceeding these limitswill result in a position value error of at least
+1 turn when power is re-applied.
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Programmable Parameters (continued)

Velocity Format

The NR60E2 can transmit velocity data over the network in addition to position data. This parameter setsthe
units of measure for the velocity data. The formats available depends on the enabled protocol.

> EtherNet/IP and Modbus TCP: counts/second, counts/millisecond, counts/minute, RPM
» PROFINET: counts/second, counts/100 milliseconds, counts/10 milliseconds, RPM

NOTE 3 | Except for RPM, velocity datais always scaled by the Counts Per Turn parameter.

Preset Value

This parameter allows you to preset the position to any valuein its single or multi-turn range without rotating
the shaft. Thisvalueisnot stored in memory. This value must be included in every Preset Position command.
The range of values depends on the state of the Scaling Function Control parameter and the value of the Total
Measurement Range parameter.

» When the Scaling Function Control parameter is disabled, the Preset Value range is:
0to 65,535 for single turn NR60OE2 encoders
0 to 268,435,455 for 28 bit multi-turn NR60E2 encoders
0to 1,073,741,823 for 30 bit multi-turn NR6OE2 encoders

» When the Scaling Function Control parameter is enabled:
0 to (value of Total Measurement Range parameter) - 1

NOTE 3| The position reset switch on the back of the unit can be used to reset the Position Va ue to zero.
The position will always go to zero. See the Position Reset Switch section on page 13 for the

|ocation of the switch.
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Notes

.20,

ADVANCED MICRO CONTROLS INC.



REFERENCE 2

CONFIGURING NETWORK INTERFACES

This section lists suggestions for configuring the network interfaces on your

computer or laptop before attaching to the NR60OEZ2.

Firewall Settings

Firewalls are hardware devices or software that prevent unwanted network connections from occurring. Fire-
wall software is present in Windows XP and above and it may prevent your computer for communicating
with the NRG6OE2. The internal webserver uses port 80, which is the default http port, and should work with-
out changing any firewall settings. Configuring your firewall to allow communication with the NRG6OE2 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 NR60E2. Broadcast
packets that are used to find the NR60E2 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 NRGOE2.

Thisincludes all wireless interfaces as well as all Bluetooth interfaces.

Configure Your Network Interface

Before you can communicate with the NR60E2, your network interface must be on the same subnet as the
encoder.

NOTE | !f youdo not know the IP address the NRGOE2 is presently using, set the Address Switches on
the NRGOE2 to ‘999’ to set an address to 192.168.0.50. See Use the NRGOE2 | P Address

Switches, starting on page 35 for information on setting the address switches.

NOTE » The rest of this_ procedur_e assumes you 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 NR60E2 encoder. Figure R2.1 showsthe 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 R2.1 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 Networ k 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.

» 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
NR60E2 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 NR60E2. 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 NR60OE2

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

» The IP address of the NRGOE2 is not set correctly.

» The NR60E2 and the computer are not on the same subnet.
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TASK 1

PHYSICAL INSTALLATION

This section is intended for the engineer or technician responsible for installing
the NR6OE2 networked resolver encoder. Information in this chapter includes

installation guidelines, information about online CAD files, and mechanical draw-
ings.

1.1 Installation Guidelines

1.1.1 Electrostatic Discharge Prevention

Electrostatic discharge can damage the NR60E2 if the discharge is into the power or ethernet connectors.
Follow these guidelines when handling the unit.

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

3) Do not touch the pins of the network connectors or power connector.

4) Do not disassemble the unit

1.1.2 Suitable Environment

The NR6OE2 has an |P67 environmental rating and can be installed in most industrial environments, includ-
ing area subject to washdown spray and temporary immersion.

NOTE » | ThelP67 rating is contingent on the proper installation of the power and ethernet mating con-
nectors as well as the threaded hole plug. The NR60E2 should not be operated in an industrial

environment without these items installed.

1.1.3 Shaft Loading

A flexible coupler should be used when connecting an NR60E2 to a drive shaft, because any mismatch in
shaft alignment will result in large radial or axial loading on the shaft of the encoder. Limit shaft loading to
the following values. These values statistically yield an L10 life of 2X 10° revolutions. (Statistically, only
10% of the bearings will have failed after 2X 10 revol utions.) Shaft loading has an exponential effect on
bearing life. The effect is actually cubic. Cutting a shaft load in half will result in an eight fold increasein
bearing life.

Radial Load Axial Load

40 |bs. (178 N) 20 1bs. (88 N)
Table T1.1 NR60E2 Maximum Shaft Loading Specifications

1.1.4 A Note on Cable Direction

All of the dimensional drawingsin the Outline Drawings section (1.3), show the direction that the cable exits
when using right angle connectors. Use this information to properly route cables when designing the
NR60E2 mounting.

1.2 Availability of CAD Drawings
CAD drawing for all NR60E2 devices are available on the AMCI website.
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1.3 Outline Drawings

1.3.1 Servo Mount, End Connect, Aluminum or SS Body

0.65" (16.5) max.

See 1.3.5: Shaft Details Additional clearance is
for shaft specifications. needed for the removal
(10mm shaft shown as of the mating connectors.
reference.) 0.157" (4.00)—=]| |=— 3.35"(85.2) max,. — =

2.283"
(58.00)

______ S ______E________________________

1.969" (50.00) 2.028" (51.50) |
1.967" (49.97) | 2.027" (51.48) !

M4 x 0.7 \—{2.36" (60.0) dia. 0.790" (20.07) T [<0.118" (3.00)

0.315" (8.00) min. depth 0.760" (19.30) ~0.118" (3.00) _ Exit Direction of v
3 places, 120° apart on 1.654" (42.00) B.C. Right Angle Cables

Figure T1.1 Servo Mount, Side Connector Outline Drawing

1.3.2 Servo Mount, Side Connect, Aluminum Body Only

1.07" (27.2) max. See 1.3.5: Shaft Details Exit Direction of
Additional clearance is for shaft specifications. Right Angle Cables

needed for the removal (10mm shaft shown as 0.20" (5.1) max.
of the mating connectors.

reference.) e———— 3.54"(90.0) max. ————>|

2.25" max.m Aiﬁ m :7 2.27" (57-7)4ﬂ

0.157" (4.00)—

2.283"
(58.00)

1.969" (50.00) 2.028" (51.50) |
1.967" (49.97) | 2.027" (51.48) !

2.36" (60.0) dia. 0.790" (20.07) [=-0.118"(3.00)
0.760" (19.30) ~0.118" (3.00)

0.315" (8.00) min. depth
3 places, 120° apart on 1.654" (42.00) B.C.

Figure T1.2 Servo Mount, Side Connector Outline Drawing
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1.3 Outline Drawings (continued)

1.3.3 Flange Mount, End Connect, Aluminum or SS Body

0.65" (16.5) max.
Additional clearance is needed for
0.217" (5.50) dia. the removal of the mating connectors.

Four places. 0.157" (4.00)—= "7 3.35" (85.2) max. ——|

See 1.3.5: Shaft Details [
for shaft specifications. ™
(10mm shaft shown as
2.65" sq. reference.)

(26.21)

1]

—2.36" (60.0) dia.

0.790" (20.07) [ |
0.740" (18. 80)‘

Exit Direction of

TOA0" (21 o) —=(.250" (6.35 ;
1.249" (31.72) ‘ (6.35) Right Angle Cables v

|
~1.032" = w 1.250" (3L75) .
&

Figure T1.3 Flange Mount, Side Connector Outline Drawing

1.3.4 Flange Mount, Side Connect, Aluminum Body Only

0.93" (23.6) max. Exit Direction of R ——
Additional clearance is  RightAngle Cables — — — = 0.20"(5.1) max
needeq for removal - 3.54" (90.0) max.

of mating connectors.

~—— 227" (57.7) ——>

0.218" (5.54) dia. 0.157" (4.00)—| ==
Four places.

2.25" max.
(57.2)

See 1.3.5: Shaft Details

for shaft specifications.

2.65" 5q. (10mm shaft shown as
(67.3) reference.)

Q,

1.032"
(26.21)

typ.

—2.36" (60.0) dia.

0.790" (20.07) [ |

] 0.760" (19.30)
‘*1 032 —>J 1.250" (31.75) "
(26.21) ! 1.249" 3172) dia. }*0.250 (6.35)
typ. |
¢

Figure T1.4 Flange Mount, Side Connector Outline Drawing
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REQUIRED TASK: PHYSICAL INSTALLATION

1.3 Outline Drawings (continued)

1.3.5 Servo and Flange Shaft Details

Thefigure below showsthe pilot of aflange mount nose. Listed dimensions areidentical for the servo mount

option.

0.375" Shaft (Shaft Option 1)

0.250" Shaft (Shaft Option 2)

0.2497" (6.342)

0.3747" (9.517)
0.3744" (9.510) 0.2492" (6.330)
0.047" (1.20) —>|=— - - 0.033" (0.85) —>{|=— -~
| |
0.77" (19.5)  0.894" (22.72) 0.77" (19.5)  0.894" (22.72)
0.874" (22.22)

6 mm Shaft (Shaft Option 4)

0.2359" (5.993)
0.2356" (5.985)

0.374" (9.50)

0.874" (22.22)

10 mm Shaft (Shaft Option 4)

0.3934" (9.993)
0.3931" (9.985)

9 =

0.02" (0.5) >~ e

Y

-
0.807" (20.50)
0.787" (20.00)

0.413" (10.50) 0.77" (19.5)
0.394" (10.00)

() = Dimensions in mm

Figure T1.5 Shaft Details
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1.3 Outline Drawings (continued)
1.3.6 Hub Shaft Mount, End Connect, Aluminum or SS Body
0.65" (16.5) max.
Additional clearance is needed for the
removal of the mating connectors.
2.36" (60.0) Dia.}—l - VIEWA :l .
/

_IW

272" (69.0)

Exit Direction of
0.067" (1.70) radius Right Angle Cables v
on 2.48" (63.0) B.C. SEE DIA

CHART L—»’» 0.65" (16.5) Clearance

Customer )
Side el
ii; «@ _ ﬂ[[ 3, DIAMETER CHART
S 19" i |
_‘3, (48) 7777 | 0 a ole
—_—— ?g QLL Diamete Avallable
SEE N English Metric
CHART 0.375" 10 mm
| [ 0.500" 12 mm
0.59" (15) min.
1.10" (27.9) max.
Figure T1.6 Hub Shaft Mount, Side Connector Outline Drawing
20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 27
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1.3 Outline Drawings (continued)

1.3.7 Hub Shaft Mount, Side Connect, Aluminum Body Only

1.05" (26.7) max.

e Exit Direction of —
Additional clearance Right Angle Cables =

needed for removal of 0.20" (5.1) max.
mating connectors. 457" (116.0) j
) . "
227" (577) @ 1 é 4 VIEW A 3.25"(82)
max. [ — VIEW A _Vl

4

2.50" (63.5) Dia.
(635) Dl =5 29+ (69.0)

N

0.067" (1.70) radius
on 2.48" (63.0) B.C.

SEE DIA. .
CHART <—>t> 0.65" (16.5) Clearance

Customer T
. G o)
NN Side ° |l .| DIAMETER CHART
I S 19" i }
i 3 (48) @] ominal Hole
~~ | S 9] Diameters Available
SEE N English Metric
CHART l 0.375" 10 mm
v [ 0.500" 12 mm
Shaft Length 1.10" (28.0) depth —{<—>
0.59" (15) min.

1.10" (27.9) max.
Figure T1.7 Servo Mount, Side Connector Outline Drawing
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TASK 2

WIRE POWER AND ETHERNET

2.1 Power Wiring Installation

2.1.1 Power Wiring Guidelines
The NRG6OE2 requires a power supply of 12 to 48 Vdc, (11 to 54 Vdc as absolute maximums). Power require-
ment is 2.5W, or approximately 100 mA @ 24Vdc.

Because of the low power requirements, NR60E2 power wiring should not be run with high power AC or DC
cabling.

2.1.2 Connector Location and Pinout

Figure T2.1 below shows the power connector location on end and side connect units aswell as the connector
pinout.

NR60 Connector Placement
POWER: M12 - A Coded PORTS 1&2: M12 - D Coded
Male Female

Pin 2: Pin 2:
RxD+

POWER

porT2

N. C.
\ Pin 3: . . Pin 3:
Pin 1: Pin 1:
S GND@ 12-48 Vdc TXD+ TxD-
oo i o
Right Angle Cables N. C. RxD-

Figure T2.1 NR60E2 Connector Placement

2.1.3 Right Angle Cable Exit Direction

When designing a mounting solution for the NR60E2, be aware of the cable exit direction when using right
angle mating connectors. Figure T2.1 above shows the direction of the cable when using AMCI, TURCK, or
Phoenix Contact cordsets.

2.1.4 Mating Connectors and Cordsets

AMCI offersthe following mating connector and cordsets that mate with the NR60E2 power connector. Note
that the power connector will mate with any connector or cordset that followsthe M12, 4 pin, A-coded standard.

AMCI # Description

Mating connector for Power connector.
MS-29 Screw terminal connections. 6 to 8 mm dia. cable. 18 AWG max.
Straight, P67 rated when properly installed.

Molded cordset for Power connector. 22 AWG wire, 2 metersin length.

CNVL-2M Straight connector to flying leads. 1P67 rated when properly installed.
Table T2.1 Compatible Connectors and Cordsets
20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 29
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2.1 Power Wiring Installation (continued)

2.1.5 CNVL-2M Cable Specifications

- 2.0 meters
[78.7]

@571 [14.5] 50.0 [1.97] ———————=|
1,673 [42.5] —— ==
7.0 [0.28]<'\ r’
R 1K
B R ﬁ *
(Rl 1 AMCI | 0 ( — —
B B CNVL-2M Q
[ SeSo%ed bl
R R

@7.6 [0.30] —T

mm [inches]

Female End View
4

Pin 1: Brown
3 1 Pin 2: White

Pin 3: Blue

Pin 4: Black

Figure T2.2 CNVL-2M Cable Outline and Pinout

Specifications Specifications

Contact Material /Plating Brass/ Gold Rated Current (amps) (4 A
Coupling Nut Material / Plating | Brass/ Nickel Rated Voltage (volts) |250 V
Outer Jacket material / Color PVC/ Gray Temperature Range ~40°C to +105°C

(-40°F to +221°F)

_ _ . NEMA 1, 3, 4, 6P
Conductor Insulation Material | PVC Protection Class IEC P68, IP69K

Number of Conductors/ Gauge |4/22 AWG
Table T2.2 CNVL-2M Cable Materials and Ratings

2.2 Ethernet Wiring Installation

2.2.1 Signal Wiring Guidelines
> Ethernet signalsare low voltage, low power, digital signals. Ethernet cables should not be run with high
power AC or DC cabling.

> Ethernet cable can be run in conduits with other low power AC and DC signal cables. Ideally, cables
will be run in metal conduit that is bonded along its entire length.

» Ethernet cable should not be run in parallel with high power AC or DC cabling to minimize capacitive
coupling of electrical noise. If they must be run in paralel, separate them as much as possible.

> If an Ethernet cable must cross high power AC or DC cabling, it should do so at aright angle to mini-
mize inductive coupling of electrical noise.

> Cable length must be limited to 100 meters (328 ft), between devices to comply with 802.3 Ethernet
standards.
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2.2 Ethernet Wiring Installation (continued)

2.2.2 Connector Location and Pinout

Figure T2.1, in section 2.1.2 above, shows the location of the two ethernet ports on end and side connect units
as well asthe connector pinout. The NRGOE2 integrates a network switch between the two ports. When
installing the NRGOE2 in aring topology, it isimportant to document system connections for both ports. Eth-
erNet/IP uses ring topology in DLR installations. PROFINET uses ring topology in MRP installations.

2.2.3 Right Angle Cable Exit Direction

When designing a mounting solution for the NR60E2, be aware of the cable exit direction when using right
angle mating connectors. Figure T2.1 above shows the direction of the cable when using AMCI, TURCK, or
Phoenix Contact cordsets.

2.2.4 TIA/EIA-568 Color Codes

There are two color codes in common use when wiring Ethernet connections with twisted pairs. Either one of
these standards is acceptable. Note that accidently reversing the Tx/Rx pairs will not affect the operation of
the NRGOE2. The NR60E2 has an “auto-sense” port that will automatically adjust for swapped pairs.

Signal 568A Color 568B Color
+Transmit (+Tx) | White/Green Tracer | White/Orange tracer
—Transmit (—TX) Solid Green Solid Orange
+Receive (+Rx) | White/Orange Tracer | White/Green Tracer
—Receive (Rx) Solid Orange Solid Green

Table T2.3 TIA/EIA Color Codes

2.2.5 Mating Connectors and Cordsets
AMCI offersthe following mating connector and cordsets that mate with the NR60E2 Ethernet port connectors.

AMCI # Description

Mating connector for Ethernet port connector.
MS-28 Screw terminal connections. 6 to 8 mm dia. cable.
Straight, P67 rated when properly installed.

Molded cordset for Ethernet connector. 5 meters in length.
CNER-5M | Straight M12 4 pin D-coded to RJ-45 connector.
P67 rated when properly installed.

Table T2.4 Compatible Connectors

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 31
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2.2 Ethernet Wiring Installation (continued)

2.2.6 Sample Wiring Diagram
The diagram below shows how to wire a network cable to an MS-28.

Ethernet Cat5 or Cat6 Network Cable

Pin 1 (+Tx) White/Om (TIA/E|A568B erlng)
Pin3(-Tx)  Orange

Pin 2 (+Rx)  White/Grn D H%J

Pin4(-Rx)  Green

Industry Standard
M12 Connector
D-Coded, 4 pin male
REAR VIEW

Brown/White and Blue/White Pairs are not shown for clarity.
Cut off these two pairs inside the cable jacket before wiring
to the connector.

Figure T2.3 MS-28 Sample Wiring

NOTE & Figure T2.3 above shows the proper wiring for a cable that is terminated on the RJ45 connec-
tor to the TIA/EIA568B standard. The only difference between the 568A and 568B standards

isthat the two pairs are swapped. With the “auto-switch” port that is built into the NRG60E2,
the system will work correctly, regardless of which standard was used to terminate the RJ45

plug.

ADVANCED MICRO CONTROLS INC.
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TASK 3

SET THE IP ADDRESS AND PROTOCOL

This section is intended for the engineer or technician responsible for setting the
IP address and network protocol of an AMCI NR60E2. The factory default IP

address is 192.168.0.50. The factory default protocol is EtherNet/IP.

3.1 General Guidelines

Each NR60E2 has a built-in web server that can be used to set the | P address and network protocol. The IP
address can a'so be set with rotary switches on the back of the device.

NOTE » _Thefactory default protocol is EtherNet/IP. If you need to switch protocols, you must use the
internal web server.

> With the EtherNet/IP and Modbus TCP protocols, the IP addressis used by the device for protocol com-
munications and the internal webserver. With the PROFINET protocol, the IP addressis only used for
the internal webserver. The I P address used by a PROFINET device for protocol communicationsis set
by the bus master when the device connects to the PROFINET network.

» ThereisaMAC addresslabel on each NR60E2 which has awritable surface. Thereisroom on the label
for writing the programmed | P address of the unit. It is a best practice to use this label to document the
IP address of the unit in case it is ever repurposed.

3.1.1 Web Server Guidelines

> Theweb server interface allows you to set the protocol, P address, network mask, and default gateway
to any value.

> You must know the IP address of the NRG0E2 before you can connect to its web server. The |P address
of the webserver can be set to 192.168.0.50 by setting the rotary switchesto avalue of “999”.

3.1.2 Rotary Switch Guidelines

> Setting the switchesto “000” enables the internal DHCP client. If enabled, a DHCP server must be
available on every power up to transmit the I P address to the NR60OE2. The address sent to the NR60E2
by the DHCP server is not stored by the NR60O. If you later set the switchesin the range of “255” to
“989", the last address stored will be used, not the DHCP address.

> Setting the switchesin the range of “001” to “254" setsthe last octet of the |P address. The subnet is
taken from the last address stored in flash memory.

> Setting the switches in the range of “255” to “989" forces the NR60E2 to use the last | P address stored
in flash memory.

» Switch settingsin the range of “990" to “998" should not be used. These switch settings are used during
factory tests.

> Setting the switchesto “999” sets the IP address to 192.168.0.50. This setting allows you to set the IP
address to a known setting if the P addressis ever lost. A new | P address can be set from the internal
web server or the NET Configurator utility while the switches are set to “999”. The programmed
address will be used once the switches are set in the range of “255” to “989".
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NRGOE2 User Manual

3.2 Determine the Best Method for Setting the IP Address

There are three methods for setting the 1P address on an NR60E2. Table T3.1 below outlines the available

methods and when you can use them.

Method

Use Factory Default
Settings

Restrictions

1) The machine must use 192.168.0.xxx subnet.
2) The 192.168.0.50 address must be available.

Section

3.3a

Usethe NRGOE2 | P
Address Switches

1) If the NR6OE2 is new from the factory, the machine
must use 192.168.0.xxx subnet.

2) If the | P address of the NRG6OE2 was previously
programmed, the machine must use the last subnet
programmed into the NRGOE2.

3.3b

Use the Embedded
Web Server

Available on units that support all three protocols.
No restrictions on use. Thisisthe preferred method.
The internal webserver can be used to set the
NRG0OE2 to any |Pv4 address. The IP address and
protocol will be stored in nonvolatile memory and
used on subseguent power-ups.

3.3c

Usethe AMCI NET
Configurator Utility

This method should only be used with units that do
not have an embedded web server. (Those released
prior to September, 2019.) This method can be used
to set the NRGOE2 to any |Pv4 address and any pro-
tocol. The IP address and protocol will be stored in
nonvolatile memory and used on subsequent power-

ups.

3.3d

NOTE » | ThereisaMAC addresslabel on each NR60OE2 which has awritable surface. Thereisroom on
the label for writing the programmed | P address of the unit. It isabest practiceto use thislabel

Table T3.1 Methods for Setting the IP Address

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

NOTE | |norder to conform to the ODVA specification for EtherNet/IP, the NR60E2 also supports the
DHCP protocol. You will need an EtherNet/IP DHCP server, such as the one available from

Rockwell Automation, in order to program the | P address. The AMCI Net Configurator utility,
or the embedded web server, offers the same functionality and should be used unless your

company policy prevents you from installing third party utilities.

3.3a Use Factory Default Settings

The factory default address for the NRG0OE2 is 192.168.0.50 with a subnet mask of 255.255.255.0. The easi-
est way to verify this address is with the ping command as described in the Configuring Network I nterfaces

reference, which starts on page 21.

If the NR6OE2 does not respond to this address, then check the label on the NREG0OE2 that lists the MAC
address of the device. Thereis space on the label for noting the | P address of the deviceiif it is changed. If the
address was not documented, the best course of action is to use the | P address switches. Setting the switches
to ‘999’ forcesthe IP address to 192.168.0.50. See the following section, Use the NRGOE2 | P Address
Switches, to set the switchesto ‘999’ . Once the addressisforced, the internal webserver can be used to set the

address to any desired value.

34,
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3.3b Use the NRGOE2 IP Address Switches

This method only sets the lower octet of the IP address. You have to use the web
browser interface if you wish to change the network’s subnet address. As an

example, this method can configure an NR60OE2 with factory default settings for
any IP address in the 192.168.0.xxx subnet.

3.3b.1 Remove Power
Power should be removed from the NR60EZ2 before the | P Address switches are changed.

3.3b.2 Remove the Rear Hole Plug

Using figure T3.1 below as areference, remove the rear hole plug to expose the IP Address switches. Place
the plug in a clean environment. Dirt or oil on the threads or o-ring may prevent the plug from sealing prop-
erly when it isre-installed.

NRGOE2 Rear Cover

EO01 Rear Cover shown as example.
Location of Hole Plug remains the same
regardless of cover type.

M20x1.5 Threaded Hole
Plug with O-Ring
Remove for access to:

> IP Address Switches

> Position Reset Button

Figure T3.1 Rear Hole Plug Location

3.3b.3 Set the IP Address Switches

Figure T3.2 below showsthe location of the IP Address Switches. A small flat head screwdriver can be used
to set an address between 001 and 254. |If the addressis set to 000, DHCP will be enabled. If set to avalue
between 255 and 989, the NR60OE2 will use the IP Address stored in its nonvolatile memory.

0
]

x100 x10 x1
IP ADDRESS

192.168.0.xxx
Value of .247 shown
Figure T3.2 Default Setting for IP Address Switches

3.3b.4 Replace The Rear Hole Plug

Replace the Rear Hole Plug removed in step 3.3b.2. The plug should be tightened securely, but not over
tightened, as damage the o-ring may result.
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3.3c Use the Embedded Web Server

This method allows you to change the IP Address, Subnet Mask, and Default Gate-
way values. This method is available on all NR60E2 units sold in or after Septem-
ber, 2019. The unit's serial number can be used to determine the date of

manufacture. The first for digits of the serial number are the month and year of
manufacture. If the NR60E2 was manufactured prior to September, 2019, the AMCI
NET Configurator software can be used to set the IP Address.

PREREQUISITE: You must know the present IP address of the NR60E2. The factory default addressis
192.168.0.50. If you do not know the address, use the information in section 3.3b, Use the NRE6OE2 | P
Address Switches, to set the Address Switches to ‘999’ This sections starts on page 35. This sets the IP
Addressto 192.168.0.50 regardless of the data stored in flash memory.

NOTE | Theseinstructions assume that the Address Switches are set to “999". If they areinstead set in
the range of “001" to “254", the last octet of the IP addressis set by the Address Switches.

With these settings, the subnet can be changed, but the last octet of the programmed address
must match the switch settings.

PREREQUISITE: Task 2.1: Power Wiring I nstallation, found on page 29. You must be able to power the
NRGOE2.

PREREQUISITE: Task: 2.2: Ethernet Wiring I nstallation, found on page 30. You must attach your
NRG60E2 to your computer.

PREREQUISITE: The network interfaces on your computer must be on the same subnet before you can

communicate with an NR60E2. Refer to Configuring Network | nterfaces, which starts on page 21, for addi-
tional information

3.3c.1 Disconnect the NR60E2 from the host controller and cycle power to the NR60E2.

This ensures that the unit does not have any open connections to the host controller.
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3.3c Use the Embedded Web Server (continued)

3.3c.2 Start your web browser and connect to the NR60E2

The internal HTML pages should work with any browser. Once your web browser is running, enter the pres-
ent | P address of the NRG0E2 into the address bar. The default addressis 192.168.0.50. The unit will respond
with the following page.

Localhost's [P Address 192.168.0.97

Advanced Micro Controls, Inc.

Information I MNetwork Selup 1 Update Finnwarne

Information

Device Information

—Metwork settings
IF Address: TarAEA.0.50
Subnet Mask: 266.266.266.0
Galeway; PR 188.0.1
MAL Address: CUOL-DM-D1-A%L]
—Frotocol
Current EthemetiF
= Dhevice
Froduct Mame: NRBOLZ-516
Froduct Type: &%
Product Cade: Fo
Heluwrk Firmsare Rev: 0.0
Application Firmsare Rev: 1.8

Status: Computer control

S

Figure T3.3 NR60E2 Information Webpage
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3.3c Use the Embedded Web Server (continued)

3.3c.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, aswell as the configured protocol.

Localhost's IP Address 192.168.0.9T7

Advanced Micro Controls, Inc.

Information Hetwork Setup Update Firmware

Network Setup

Device Configuration

r—MNetwork seftings
IF Address: AHE 180,050
Subnet Mask: 255 TEH.255.0
GatEuay s 18296809

& Ethernet/IP
Modbus - TOP
PROFIRET (Protocol default
address of 0.0.0.0 iz set)

Write Configuration

Figure T3.4 NR60E2 Network Setup Web Page
2) Enter your desired values into the IP 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.

NOTE | !f theaddressswitches are set to any number between 1 and 254, the network subnet section of
the address can be changed, but the lower octet of the address must the address switches.

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 a warning message instead of accepting the new values.
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3.3c Use the Embedded Web Server (continued)

3.3c.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 NR6OE2. Cycling power
before this window appears may corrupt the non-volatile memory of the NR60OE2. The

NR60E2 will also flash the Network Status LED red to indicate that power must be cycled.

182 168.0.50 says
Localhost’s IP Address T92.168.0.97

Yy I} [ o |
ABEVEwWN
Advanced Micro Controls, Inc. Advanced Micro Controls, Inc.
ONCE THE WRITE
IS COMPLETED

Ty T T T J— I Address: 193165150

Musk: 155,255 2580 Alaak: 252 2RE 2200

Crateway: 192,168.0.1 Gateway: 192.1685.1.1

Prom<al: FROFISET Prosoced: Exhernev TP

Figure T3.5 Write Configuration to Flash Memory Pages

6) Once instructed to do so, cycle power to the unit. You can now enter the new I P address into the address
bar of your web browser to reconnect with the NRG0OE2. Note that if you changed the subnet that the
NRG60OE2 is on, you may have to change the | P address of your computer’s network port.

3.3d Use the AMCI NET Configurator Utility

This method allows you to change the IP Address, Subnet Mask, and Default Gate-
way values. If the NR60E2 was sold in or after September, 2019 the embedded web

server should be used to set the IP Address instead of this method. The unit’'s
serial number can be used to determine the date of manufacture. The first for dig-
its of the serial number are the month and year of manufacture.

PREREQUISITE: You must know the present |P address of the NR60E2. The factory default addressis
192.168.0.50. If you do not know the address, use the information in section 3.3b, Use the NRE6OE2 | P
Address Switches, to set the Address Switchesto ‘999'. This sections starts on page 35. This setsthe IP
Addressto 192.168.0.50 regardless of the data stored in flash memory.

NOTE 3 These instructions assume that the Address Switches are set to “999". If they areinstead set in
therange of “001” to “254”, the last octet of the IP addressis set by the Address Switches.

With these settings, the subnet can be changed, but the last octet of the programmed address
must match the switch settings.

PREREQUISITE: Task 2.1: Power Wiring Installation found on page 29. You must be able to power the
NR60E2.

PREREQUISITE: Task: 2.2: Ethernet Wiring I nstallation, found on page 30. You must attach your
NRG60E2 to your computer.

PREREQUISITE: The network interfaces on your computer must be on the same subnet before you can
communicate with an NR60E2. Refer to Configuring Network | nterfaces, which starts on page 21, for addi-
tional information
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3.3d Use the AMCI NET Configurator Utility (continued)

3.3d.1 Download the AMCI Net Configurator Utility

The AMCI Net Configurator utility is available on our website, www.amci.com. It can be found in our Sup-
port section under Software. The program exists as a ZIPfile.

3.3d.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. Oncetheinstall is complete, alink to the utility is avail-
able on the Start Menu. Note that the install process only copies the utility to the designated location and cre-
ateslinks to the Start Menu. No changes are made to registry settings.

3.3d.3 Verify that Your Host Controller is Disconnected from the NR60E2

The NET Configurator Utility uses EtherNet/I Pto communicate with the NR60E2. EtherNet/IPisnot a multi-
master protocol. There can be only one bus master on the network at atime. In order to program the
NRG60E2, the AMCI NET Configurator utility must act as a bus master. Therefore, physically disconnect
your host controller from the NR60OE2 before starting the NET Configurator utility.

3.3d.4 Apply or Cycle Power to the NR60E2
Cycling power to the NR60E2 will reset any connections it may have with the host controller.

3.3d.5 Start the AMCI NET Configurator Utility
Double click on the utility’sicon. A welcome screen similar to the one in figure T3.6 below will appear.
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Figure T3.6 NET Configurator Welcome Screen
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3.3d Use the AMCI NET Configurator Utility (continued)

3.3d.6 Press the [SCAN] button and Connect to the NR60

Pressing the [SCAN] button will open the window shown in figure T3.7. The NRG60E2 will appear in the scan
list only if the encoder and your network interface are on the same subnet.

AMCI Met Configurator Scan @
IF &ddress | Product N arne Revision | Serial Murnber |
192.168.050  AMCI-NRED-DLR 1.2 12345678

Select a device and click connect or double click on it.

Connect | Scan | Ewit |

Figure T3.7 Scan for NR60
Click onthe IP Address of the NR60E2 and click on the [Connect] button. The NET Configurator utility will
connect to the encoder.
3.3d.7 Click on the "Allow IP..." Checkbox to Access the IP Settings

Figure T3.8 below shows the screen that results when you are connected to the NR60E2. In order to change
the IP Address of the encoder, you must first click on the checkbox next to the text “ Allow IP configuration
changes. You will need to restart the device.” Once the checkbox is selected, the [Set |P Address| button will

be enabled.
A S Lol ]

crvamnn Las Dervwecied .

““““““ [ & ERLE H ” = i 2

I::.- P T S El'l'm'mn';i) o i, [ s AP s
Produt e [ncedes [M] Wt odbun itk gl TP D

AGH siicho conmors we
Figure T3.8 Enable IP Address Changes
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3.3d Use the AMCI NET Configurator Utility (continued)

3.3d.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 isnot optional! In order to comply with the ODVA speci_ficati 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.

NOTE » | !f thelP Address Switches are set to any value within the range of 1 to 254, thelast octet of the
IP address you program into the NET Configurator must match this value.

3.3d.9 Write the New IP Address to the NR60

Click onthe[Set IP Address] button. If thereisan error in the settings, the utility will tell you what iswrong.
Oncethere are all correct, the utility will write the new | P address settings to the NR60E2. These settings are
automatically saved to nonvolatile memory.

3.3d.10 Remove Power from the NR60
The new | P address will not be used until power to the NR60E2 has been cycled.

3.3d.11 Verify and Change the IP Address Switch Settings
If the IP Address Switches are set to any valid number between 1 and 254, the NR60E2 will use this number
for the last octet of the | P address on power up. For example:

> You use the NET Configurator utility to program an address of 172.16.0.219.
» ThelP Address Switches are | eft at their factory default setting of 050.

The NR60E2 will power up with an address of 172.16.0.50, not 172.16.0.219.

Therefore, if needed, follow the Use the NRG6OE2 | P Address Switches procedure to set the |P Address
Switchesto any value between 255 and 989. This procedure starts on page 35.

NOTE | Do not set the |P Address Switches to a value of 000, as thiswill enable the DHCP client
on the NRGOE2. If the DHCP client is enabled and a DHCP server is not available, the

NRG60OE2 will never receive an |P Address.

NOTE » | Address 990 through 999 are used by the factory when testing the unit. The IP Address
Switches should not be set within this range by customersin the field.
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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 45
Modbus TCP protocol: Page 71
PROFINET protocol: Page 75
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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 NR60E2 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 adding named configuration tags
and sizing the configuration values appropriately.

4.1 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.
4.2 Install the EDS file

4.2.1 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.

| File Edit View Search Logic  Communications | Tools | Window Help
B & 2R v o etione..
L E Security ’
Offline 1. FAUN |
| Iitlain a Documentation Languages...
Mo Forcas k. Pg:_r a" H
Mo Editz 2 =i Import ¥
1| [E— P .I. il Export "
[=}  Controfler Drganizes * Wiy EDSHardware Instaliation Tool |
& = Controfter DLR2
\ | = ] Contiolier Tags, Mation 4
% =3 Controller Fawlt Handler Gt Teol
e 3 Power-Up Handler e =
| 1 Tasks |Ed CoprrolFLasH
= 58 ManTask . ;
® | &a  Online Books
== 1 MainProgram ! '

& Program Tags

Figure T4.1 Opening the EDS Wizard
2) Click on [Next >] to advance to the Options screen.
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4.2 Install the EDS file (continued)

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

TSI )
m
Whaat task da you want tn compleie?

¥ Fegster an DS Sbefs)
T option will add & deicals) o our dalasbass,

T Urregster 8 devios,
T option will remaove & devica thal hae been registered by an EDS fe bom
our daiahase

™ Crnate an EDS fie.
Thia eption cmates a new EDS file that allowes eur sofesam in mengnise your
device,

o

cBack [ et Covcdl |

Figure T4.2 EDS Options Screen
2) Theregistration screen will open. Select the Register a single file radio button.

FRn-cbweII Butceration's EDS Wizard W

Rerpsirtion
Bectmnic Data Sheet file(s) wil be addad b your sysiem for ae in Baclowel
Abomaton applcatons,

1+ Regisler & grghe lie

" Regisler a grectory of EDS fies r
Bamed:
ZAAMCHPRODUCTS'EDS and G50 fles\ED5 CIPEncodes EDSWAMI |

i 1. = F there i3 80 i0on fils [ o0]) veith the: same name & Bhe filafs) you e regesteng
then B mage will ba ssscciabed will e devica,

T perform an installation teat on the flep), ook et

chock | Mets | Concd |

E

Figure T4.3 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 fil e test screen.
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4.2 Install the EDS file (continued)

4.2.2 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 [
FNS Ale natallatinn Test Resdis
This teat evaluates each EDS fils for emom inthe EDS file, This teat doea not
guarantes EDS file wabdty,

=15 Instalaton Test Resuts
# Zamci-products\eds and gsd files\eds cip'encoder edsiamci-niid-direds

oo [ ] oo |

E

Figure T4.4 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.

- =
Ficeskowell Automation's EDS Wizard [
Change Graphic Image
Wil an change the graphic image that is assnciated with a device
Presuct Types

e ] — @ Encuder
e l:. MRS0-DLR

oo [ ] oo |

E

Figure T4.5 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 Image 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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4.3 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 NR60E2 isto
create a new 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 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.

4.4 Add the NR60E2 to Your Project

You can add an NR60EZ2 to the project once the Ethernet port (built-in or bridge module) is configured. As shown
in figure T4.6 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 O Configuration
E|- 1756 Backplane, 1756-413
~..ff0 [0]1756-L61 SMD17E2_sample

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

- & BT

- B 175 8] New Module..
- Discover Modules...

Paste Ctrl+V
Print 3

Figure T4.6 Adding an AMCI Ethernet Driver
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 “AMCI-NR60-DLR” 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.

Cataleg | Mechie Discerveny | avorden
Chiots Flbern | Fods Filiees &
o Modude Typs Cabogorny Filers - = Wi Type Vierdior Fillers -
o Ansleg Advanced Enengy industnes, Inc
#|  CIF Moton Comvernar +|  Advanced Mcre Controls Inc. [AMCT)
¥ Commurscalion g Corporalon
¥ Commuricalion Sdapber - Dbt -
Fi I " ‘ m b
*  Calniog Musber Diescrption rreka Cobogory -
AMCI-NRZ5-ENIP AMCHRZ-ENIP Advanosd Mcro. Encoder -
AMCI-HARS-DLA AMCHRR-DLR Advancad Mare. Bnooder
ANGIE 1= AMCI ANGIE x Agvanced Moo Commurecataons
S0V AMCI 3017080 Agvanced Moo Commurecatons /
SDVRDE? SO TRDET Aetvarcnd Wi o i v |
S030EEER SON0E5ES Aebvarcnd M Comen ol | =
b
12 of 508 Module Types Found
Close on Creste Close Help

Figure T4.7 Selecting the NR60E2
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4.5 NR60E2 Properties

If you are continuing from step 4.4, the resulting New Module screen is used to configure the network con-
nection between the NR60E2 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.

4.5.1 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.

Genenal™ | Cornecton | Modubs bt | Insemet Protoced | Pont Coniation | Metwork,

Tipe AMC-NREMHDLR AMCI-NFE0-DLR
fSErdiet Advonced Mem Contsols Ine. [AMCT)
Farent Eherel_ENITR
Harmn AMC)_MRBDEZ Etheemet Address
L - " Private Network, 132.168.1

@ P Addreas 5.6 "] |
Het Mame

Mestde Dirdrdior

Flaamicr: 1.003

Blectrons: Maving: Compatible Moduks

Cennactions Conneclon Pealcs and Velcly

Chargge
Shahs: Crmsbng o, | Caeel | | Hep

Figure T4.8 NR60E2 Properties Screen - EDS

4.5.2 Connection Tab
The default RPI timeis eight milliseconds. This value can be changed in thistab.
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4.6 EDS Data Formats
Input, Output, and Configuration registers are created when the NRG0E2 is added to the 1/0O tree.

| Controller Ta gs - SW160E2_production_test_LT1(controller) EI@
Scope: ﬁﬂSV1EDE2_produ ~ Show: Al Tags - . -
M ame =) | Value ®| Force Magk  #| Swle Data Type &
— AMCI_NREBIEZC focoll fooo) _ 0004 AMCI_NR....
AMCI_MREDE 2:C.Direction_Courting_Taggls 0 Decimal BOOL
AMC]_MRBOE2:C.Scaling Function_Control 1 Decimal BOOL
+- AMCI_MREOE2:C.Meazuring_Units_per_Span 65536 Decimal DINT
+- AMCI_MREO0EZ.C. Total Measuing Range 0 Decimal DINT
+- AMCI_MREOE 2:C Melozity_Farmat 7940 Decimal INT
— &MCI_NRBOEZI1 {..-1 {...1 _000&:AMCI_NR....
AMCI_MREDE 211 ConnectionF aulted [u} Decimal BOOL
— AMCI_MREBOEZ:11.Data [...1 [...} |Decimal SINT[8]
+ - &k Cl_NREOE 2:11.0 ata[0] a Decimal SINT
+ - &k CI_NRBOE 2: 1.0 atal1] 1] Decimal SINT
+ A& CI_NRBOE 2:11.0 ata[2] 1] Decimal SINT
+ &k CI_NRBOE 2: (1.0 ata[3] a Decimal SINT
+ A CI_MRBOE 2:11.0 ata[4] a Decimal SINT
+ &k Cl_NRBOE 2:11.0 ata[5] a Decimal SINT
+ - &b CI_NREOE 2:11.0 atal6] Q Decimal SINT )
+ &k CI_NRBOE 2: 1.0 ata[7] 1] Decimal SINT 3
— &MCI_NRBIEZ:O1 {..-1 {...1 _000&:AMCI_NR....
— AMCI_MNRBOEZ:01.Data {..-1 {...} |Decimal SIMT[B]
+ &k CI_NRBOEZ:071.0 ata[0] a Decimal SINT
+ & CI_NREOEZ01.0atal1] Q Decimal SINT
+ AMCI_NRBOE201.0atal2] 1] Decimal SINT
+ aMCI_NRBOEZ01.0ata3] 1] Decimal SINT
+ aMCI_NRBOEZ01.0atal4] a Decimal SINT
+ A CI_MREBOEZ01.0 atal5] ] Decimal SINT
/[ +| Y Monitor Tags |4 Edit Tags / |« i b

Figure T4.9 EDS Data Format

4.6.1 Input Data Format

When using the EDS file, the NRGOE2 transmits position and velocity data as two 32-bit words. The dataiis
transferred as eight bytes of data.

4.6.2 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 MRS0 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 NRE0 does not change in the middle of the ladder logic pregram by copying it to the internal tag array NRE0_buffered_data[0] through
NRS0_buffered_data[1].  is this buffered data that MUST be used by your ladder logic program for all compare purposes,

NRS0 Position

CPS
Synchronous Copy File —
Source AMCL_NRS0:1.Data[0]
Dest MRE0_buffered_data[0]
Length 2

Figure T4.10 Buffer Input Data

> When copying input data, the data can be converted from byte to double integer format by specifying a
double integer array as the destination for the instruction. The array must contain at least two double
integer elements. The length of the copy must be one or two. If set to one, only the position datawill be
buffered. If set to two, the position and velocity datawill be buffered.
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4.6 EDS Data Formats (continued)

4.6.3 Output Data Format

Output data registers are typically not used with the NRG60E2. Writes to the NR60E2 should be through Mes-

sage Instructions. Reference chapters contain the information on using Message Instructions to write data to
the NRGOE2.

4.6.4 Configuration Data Format

Using an EDSfile to add an NRE60E2 to your project resultsin the creation of Configuration tags for the
device. The advantage of this approach is that the configuration data is written down to the NR60E2 when-
ever it connectsto the network. If you ever have to swap out the encoder, the new NR60E2 will be configured
with the correct data as soon as it connects to the network. The disadvantage of this approach is that the Con-
figuration data must be valid before the NR6OE2 will connect to the network.

The NR60E2 must have valid data in its Configuration Registers before it will connect to
the network. This is true even if you have saved a valid configuration to the flash memory

of the NRGOE2.

Configuration data format is shown below.

Parameter Size Description
Direction Counting Boolean “0” = Clockwise increasing counts looking at shaft.
Toggle “1” = Counter-Clockwise increasing counts looking at shaft.
“0” = Disable Scaling Function. The full resolution of 65,536
Scaling Function Beele counts per turn is used for the Measuring Units per Span.
Control “1” = Enable Scaling Function. The number of counts per turn

is set by the Measuring Units of Span parameter bel ow.
Sets the number of counts generated over asingleturn if the

Counts per Turn Scaling Function Control parameter equals*1”. Always setsthe
(Measuring Units | Double Integer | number of pulses per turn reported in velocity data. This value
per Span) ranges from 1 to 65,536 and must be set even when the Scaling

Function Control value equals zero.

Sets the number of counts before returning to zero. Thisvalueis
used regardless of the state of the Scaling Function Control
parameter. Parameter ranges:

> Single Turn NR60E2: Range of 0, 2 to 65,536

> 28 bit Multi-turn NR60E2: Range of 0, 2 to 268,435,456

» 30 bit Multi-turn NR60E2: Range of 0, 2 to 1,073,741,824

_ Format of the velocity data. Ox1F04 (7,940) for pul ses/second,
Velocity Format Integer Ox1FO05 (7,941) for pulses/millisecond, 0x1FQ07 (7,943) for
pulses/minute or Ox1FOF (7,951) for revolutiong/minute.

Table T4.1 EDS Configuration Data Format

Total Measurement
Range Double Integer
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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 NR60E2. Configuring the NR60E2, 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 example
installation in this chapter.

5.1 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 NRG0OE2 is to 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 driver to your project.

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

5.2 Add the NR6OE2
You can add the NRGOE2 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 T5.1 Adding an AMCI NR60E2
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5.2 Add the NR60E2 (continued)
2) Intheresulting Select Module Type screen, type “generic” into thefilter as shownin figure T5.2. 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.

o Module Type Cabegony Fllers L Mechde Ty Viercler Filera

¥ Ansog 4| Heridey 1
o CIF Motion Conmvedar o] Advanced Mes Controls IR, (AMCT

W Commuricalion ¥ Cogres Coporslion

¥ Commuricalions Adacler ¥ Endress=Hauser

o Condroler W FANLC CORPORATION

Cadniog Marsduer Descrption ersin gy

ETHERNET-BRIDGE  Genanc Etherbist/ ¥ CIP Bidge Mon-Bradey Communication

2 of 477 Module Tynes Fourd | #dd 1o Favorites |

| Cloge on Creste Cregte | | Close | [ Help |

Figure T5.2 Selecting a Generic Device
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5.2 Add the NR6OE2 (continued)

6) Set the following parametersin the Module Properties window. All parameters not listed here are optional.
Figure T5.3 shows a completed screen.

Type: ETHERNET-MODULE Generic Ethemet Module
Vendor: Allen-Bradley
Parent: Local
Name: AMCI_NRSO_DLR Connection Parameters
N Assembly )
Description: I Instance: Size:
Input: 3 2 = (16bit)
I = Output: 152
C Format: | Input Data - DINT v =
| g b 2 Corfiguration: 103 0 — (Bbit)
Address / Host Name
l| @ IP Address: 192 . 168 . 0 . 50
(7)) Host Name:
I [¥] Open Module Properties [ oK ] [ Cancel ] [ Help

Figure T5.3 Sample NR60E2 Configuration Screen

» Name: A descriptive name for the NR60E2
» Comm Format: Input Data- DINT

[@ CAUTION The Comm Format defaults to Data - DINT. The NR60E2 will not be able to communi-
cate with the host controller if thisformat is not changed to Input Data - DINT when the

device is added to the system. Once added, the Comm Format cannot be changed. The

device must be deleted and added to the project again if the Comm Format isincorrect.

> IP Address: Must be the address you set for the NR60E2. Refer to the Set the | P Address and Proto-
col task chapter starting on page 33 for information on setting the IP Address of the unit.
> Input: You have two choices:

Assembly  Size Data
1 1 32 hit Position Value
3 2 32 bit Position Value and 32 bit Velocity Data
Table T5.1 Input Assembly Instances
» Configuration: Assembly Instance = 103, Size=0
7) Click on [OK] to close the window.
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5.2 Add the NR6OE2 (continued)

8) A “Module Properties” window will automatically open if the “Open Module Properties’ checkbox was
left at its default setting. If the “Module Properties’ window did not open, double click on the name you
gave the NRGOE2 in the I/O Configuration tree to open the window.

9) Click on the “Connections’ tab and set the RPI time that is required for your system. The suggested
minimum RPI time for an NR60E2 is two milliseconds. The number of nodes on the network has an effect
on the minimum RPI time. (The unit has been tested to 1 millisecond with an eight node ring.) You may
have to increase this RPI time if your network is heavily loaded. The remaining checkboxes can be left 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 complete the setup.

7| Module Properties Report: Local (ETHERNET-MODULE 1.1) (23]

Connection | Module Info

Requested Packet Interval (RPI): f0.0F4ms  (1.0- 3200.0 ms)
[ Inhibit Module
[ Major Fautt On Controller i Connection Fails While in Run Mode

Use Unicast Connection over BtherMet /1P

Maodule Fault

Status: Offline [ OK ]I Cancel I Apply Help

Figure T5.4 Setting the RPI Time

5.3 Check for Communication Errors

You can immediately check for errorsif you are on-line with the processor while setting up the NRG0E2.
These error codes will appear in the Module Fault section of the Connection tab of the Module Properties

window.

» 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- DINT” or when the number of inputs words is incorrect.

5.4 Implicit Messaging Data Format

5.4.1 Assembly Instance = 1

As shown in the table below, when you set the Input Assembly Instance to 1, the input data consists of the
position value transferred as a single 32 bit double integer.

DINT # Description

Position Value. The maximum position value depends on your NR60E2 mode! and
0 the ;)rogrammed counts per turn. The maximum valuein all casesis
1,073,741,823 (16#3FFF FFFF)

Table T5.2 Input Data, Position Only
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5.4 Implicit Messaging Data Format (continued)

5.4.2 Assembly Instance = 3

As shown in the table below, when you set the Input Assembly Instance to 3, the input data consists of the
position value and velocity data transferred as two 32 bit double integers.

DINT # Description

0

Position Data. The maximum position value depends on your NR60E2 model and the
programmed counts per turn. The maximum value in all casesis 1,073,741,823
(16H3FFF FFFF).

Velocity Data. The units of measure of the veloci tgcdata is set by the Velocity Format
parameter in the Configuration Data. If the Scaling Function Control bit is ever
settoa“1”, the position data used to calculate the vel ocity datais always scaled
by the Measuring Units per Span parameter.

Table T5.3 Input Data, Position and Velocity

5.5 Buffer Implicit Messaging Data

Implicit Messaging data is updated asynchronously to the scan at the programmed RPI time. Therefore, this
data should be buffered by copying it to holding registers using a Synchronous Copy (CPS) instruction. The
holding registers are then used by your PLC program. If the datais not buffered, it can change during a pro-
gram scan, resulting in logical errorsthat may cause a machine malfunction.

CPS
__ | Synchronous Copy File

Source AMCI_NR60_DLR:l.Data[0]
Dest NR60_DLR_InBuffer
Length [1or 2]

Figure T5.5 Sample CPS Instruction

The amount of datato buffer depends on the Input Assembly Instance you chose while adding the NR60E2 to
your host controller. When transferring position data only (Assembly Instance =1), the length should be “1”.
When transferring position and velocity data, (Assembly Instance = 3), the length should be “2".
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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 NR6OE2. Explicit messaging must be used to configure the
device or preset the position value.

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. In Rockwell Automation systems, RSLogix 500 version
8.0 or above is required to configure Message Instructions to communicate with
an EtherNet/IP device. Message Instructions do not work correctly in version 10 of
RSLogix 500.

6.1 Custom Assembly Instances

Each NRGOE2 supports two custom assemblies to read data from the unit. Each NRG0E2 also supports six
custom assemblies to write configuration data or commands to the unit.

In addition to the custom assemblies, the NRGOE2 also implements the Position Sensor Object as defined in
revision 2 of the CIP specification. Explicit messaging can be used to access all of the attributes defined by
the Position Sensor Object. Additional information on the Position Sensor Object can be found in the CI P
Position Sensor Object section, starting on page 67.

6.1.1 Read Assemblies
Two custom assemblies are available to read data from the NRG6OE2.

Service  ciass  Attribute Instance  Size

Service Type ((%Oe‘fg (hex)  (hex) (decimal) (Bytes)
Read Position | Read Assembly E 4 3 1 4
Read Position
and Velocity Read Assembly E 4 3 3 8

Table T6.1 Read Message Instruction Attributes

6.1.2 Write Assemblies
Six custom assemblies are available to write data to the NR60OE2.

Service

Service Type Cole Class Attribute Instance Size

(decimal) (Bytes)

(hex) (hex) (hex)

Configure NR6OE2 | Set Attribute Single 10 4 3 103 12
Preset Position | Set Attribute _Single 10 23 13 1 4

Save to Flash Custom 16 23 0 0 0

Restore from Flash Custom 15 23 0 0 0
Restore Factory Defaults’ Custom 5 23 0 0 0
Reset Custom 5 1 0 1 0

Table T6.2 Write Message Instruction Attributes

T Restore Factory Defaults does not affect the | P addressing information. Parameter values are restored to RAM. A
separate Save to Flash command is required to save the factory defaults to flash memory.
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6.2 RSLogix 500 Configuration

6.2.1 Configure the Host Controller’s Ethernet Settings

You should configure the Ethernet settings of your host controller before adding the NRG0E2 to your project.
Refer to RA documentation for information on configuring your controller.

6.2.2 Create a Message Data File for each NR60OE2

Each NR60OE2 in the system requires its own Message (MG) data file, and the minimum number of elements
in the MG file must be greater than or equal to the number of Message Instructions that reads or writes datato
that particular NRG6OE2.

Right click on the Data Filesicon in the project tree and select “New...”. In the resulting window, change the
Typefieldto “Message”’. Asaminimum, set the “Elements’ field to the number of Message Instructions
associated with the NR60E2. (You can create afile that contains more elements than is needed without caus-
ing an error.) All other fields are optional and can be |eft at their default settings or changed.

6.2.3 Create an Extended Routing Information (RIX) Data File for each NR60E2

Each NR60OE2 in the system requires its own Extended Routing Information (RIX) datafile, and the mini-
mum number of elementsin the RIX file must be greater than or equal to the number of Message Instructions
that reads or writes data to that particular NR60OE2.

Right click on the Data Filesicon in the project tree and select “New...”. In the resulting window, change the
Typefield to “ Extended Routing Information”. As aminimum, set the “Elements’ field to the number of
Message I nstructions associated with the NRGOEZ2. (You can create afile that contains more elements than
what is needed without causing an error.) All other fields are optional and can be left at their default settings
or changed.

6.2.4 Create an Integer File for each NR60E2

Create one or more Integer filesto store the data read from and written to the NR60E2. You can also set aside
spacein an existing Integer file for this data.

> Read Data: Thisfile must be at least two wordsin length for Position data or four wordsin
length for Position and Vel ocity data.

» Write Data: Thisfile must be at |east six words in length to hold the configuration data. An addi-
tional two words are required to hold the Position Preset Value if used.

> A Message (MG) data file. Thisfile must have at least two el ements, one to control the Read
Operation and one to control the Write Operation.
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6.3 Add the Read Message Instructions

Figure T6.1 shows the configuration screen when setting up a message instruction to communicate with an
NR60E2 device. Note that the screen will change as you enter data.

6.3.1 General Tab Settings
MSG - MG:0 : (1 Elements) = =]

al ] MultiHop] Send Data] Receive Data]

Thiz Contraller @ Control Bits
| [ . )
Chanrel [1 [Integral] | lgniore if timed ot [T 07 m

Communication Command: |CIP Generic | Break Connection (BK): E

Data Table Address [Feceive]l: [W7.0 @ Awiaiting Exzcution [Ew): [0]
Size in Bytes [Receive]: (g @ [Send]:

Errar [ER]: |E|

Target Device Message done [DM]: |E|

Message Timeout : Mezsage Transmitting [ST):

Message Enabled [EM):

Local / Remote : ,ET‘ FultiHop: Im
Estended Routing Infa File[RIX): |BI=10:0 @ Enar
Service: [Fead Assembly | Service Cade (he): Ernor CodsfHex]: 0
Class [hex): D [dec):
@ Inztance [hex): [dec]:
Attribute [hex): [dec):

Errar Dezscription

Mo erors

Figure T6.1 RSLogix 500 MSG Example

1) Communications Channel: Datapath out of the controller. Thiswill either be an integral port or aport
on an expansion module.

2) Communications Command: Always set to “CIP Generic”.

3) Data Table Address (Receive): The starting addressin memory that will be the destination of the data
you are reading from the NR60E2. Thisaddressistypicaly in an Integer (N) file.

4) Size in Bytes (Receive): Thelength of the data you are reading from the NR60E2. Thislength is
alwaysin bytes. Seetable T6.1, Read Message | nstruction Attributes on page 59 for the list of options.

5) Extended Routing Info File (RIX): Addressof the RIX file you created when adding the NR60E2 to
your project.

6) Service Field: Doubleclick inthe Servicefield, select “Read Assembly” for the service type and press
[Enter]. The Service Code field will changeto “E”, the Classfield will changeto “4”, and the Attribute
field will changeto “3".

7) Instance: Thisfield controls which datais returned by the NR60E2 when the message instruction is
executed. Seetable T6.1, Read Message | nstruction Attributes on page 59 for the list of options.
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6.3 Add the Read Message Instructions (continued)

6.3.2 MultiHop Tab Settings
Enter the | P address of the NRG60OE2 in the “To Address’ field.

MSG - Rung #25 - MGS:2 =
= ng b}

It = A Hag Del = Femave Hop
Fanem [esdion | FiomPost | T Address Type | TaAddiess
This Micrelogo Chareel 1 CrrertetP Davice [str) 192160050

Figure T6.2 MultiHop Address Setting
6.4 Position and Velocity Data Formats

6.4.1 Assembly Instance = 1

As shown in the table below, when you set the Input Assembly Instance to 1, the input data consists of the
position value in two 16 bit words.

Word # Description

o |Position Value. The maximum position value depends on your NR60E2 model and 164717D
the programmed Total Measurement Range. The maximum valuein all casesis
1,073,741,823 (16#3FFF FFFF). Notethat the two 16 bit registers are combined
1 into asingle 32 bit dataword. The valueson theright show theregister valuesin [1540013

hexadecimal if the position valueis 1,274,237 (16# 0013 717D)

Table T6.3 Input Data, Position Only
6.4.2 Assembly Instance = 3

As shown in the table below, when you set the Input Assembly Instance to 3, the input data consists of the
position value and velocity datain atotal of four 16 bit words.

Word # Description

o |Position Data. The maximum position val ue depends on your NR60E2 model and the 164717D
programmed Total Measurement Range. The maximum valuein all casesis

1,073,741,823 (16#3FFF FFFF). Note that the two 16 bit re%;sters_are combined

1 into asingle 32 bit dataword. The valueson theright show the register valuesin [1640013
hexadecimal if the position valueis 1,274,237 (16# 0013 717D)

2 | Velocity Data. The units of measure of the velocity datais set by the Velocity Format | 164089D
parameter in the Configuration Data. If the Scaling Function Control bit is ever

set toa“1”, the position data used to calculate the velocity datais always scaled

by the Measuring Units per Span parameter. Note that the two 16 bit registers

3 are combined into asingle 32 bit dataword. The values on the right show the | 16#0007

register values in hexadecimal if the velocity value is 461,725 (16# 0007 OB9D)

Table T6.4 Input Data, Position and Velocity
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6.5 Add the Write Message Instructions

Figure T6.3 shows the configuration screen when setting up a message instruction to write to an NR60E2
device. Note that the screen will change as you enter data.

6.5.1 General Tab Settings

MSG - MGS:1 : (1 Elements) = =]
General ] MultiHop] Send Data] Receive Data]
Thiz Contraller @ Control Bits

lgrore if tired out [TO): m

I |
Channel: (1 [Integral] |
l_L Break Connection [BE): E

Communication Command: [CIP Generic |

@[Send]: RN | Awaiting Execution (EW): E

Size in Bytes [Feceive]: @ [Send): [12
Erar [ER: |E|
Target Device Message done [DM]: |E|
Message Timeout : Message Tranzmitting (ST E
Message Enabled [EM): E

Local / Remate : |Local MultHop:  |yes

Estended Routing Info FilelRIx): [RIx101 |(B) Enor

Service: |Generic Set Attribute Single | Service Code (hex): Eiror Code(Hex]: 0
®/[C|ass [hex): D [dec):
Inztance [hex): [dec):
Attribute [hex): [dec):

Errar Dezscription

Mo erors

Figure T6.3 RSLogix 500 MSG Example

1) Communications Channel: Datapath out of the controller. Thiswill either be an integral port or aport
on an expansion module.

2) Communications Command: Always set to “CIP Generic”.

3) Data Table Address (Send): The starting addressin memory that will be the source of the datayou are
writing to the NRGOE2. See table T6.2, Write Message | nstruction Attributes on page 59 for the list of
options.

4) Size in Bytes (Send): The length of the data you are writing to the NR60E2. Thislength is alwaysin
bytes. See table T6.2, Write Message I nstruction Attributes on page 59 for the list of options.

5) Extended Routing Info File (RIX): Addressof the RIX file you created when adding the NR60E2 to
your project.

6) Service Field: Will be set to “Generic Set Attribute Single” or “ Custom” depending on the action the
message instruction will be performing. When set to “ Custom” you will have to enter the required
Service Code. Seetable T6.2, Write Message | nstruction Attributes on page 59 for the list of options.

7) Class, Instance, Attribute: The settings for these fields depend on the action the message instruction
will be performing. See table T6.2, Write Message | nstruction Attributes on page 59 for the list of
options.
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6.5 Add the Write Message Instructions (continued)

6.5.2 MultiHop Tab Settings
Enter the | P address of the NRGOE2 in the “To Address” field.

MSG - Rung #2:5 - MG3:2 == )

Pl Send Data | Receive Data

Itz = Add Hop Del = Remove Hop

From Device From Port To Address Type | ToAddress
Thiz MicrolLogi= Channel 1 Ethertet/IP Device [str) 192 168.0.50

Figure T6.4 MultiHop Address Setting
6.6 Write Data Formats

6.6.1 Configure NR60E2 Data Format

NOTE & This command writes parameter values to RAM. These parameter values will be lost once
power is cycled to the NRGOE2. If you wish to use these parameters after cycling power, you

must write them to the NR60E2 again, or you must issue a Save To Flash Instruction as
described on page 65.

Twelve bytes of data must be written to the NR60OE2 as part of thisinstruction. Table T6.5 lists the format of
the data words. The location of these words must be entered into the message instruction using the Source
Element field. All data must be present and valid when programming the NR60E2.

Byte # Word # Parameter Description
0 Direction Counting | “0” = Clockwise increasing counts looking at shaft.
Toggle “1" = Counter-Clockwise increasing counts looking at shaft.
1 “0” = Disable Scaling Function. The full resolution of 65,536 counts
1 Scaling Function per turnis used for the Measuring Units per Span.
Control “1” = Enable Scaling Function. The number of counts per turn is set
by the Measuring Units of Span parameter below.
2 Sets the number of counts generated over asingleturnif the |CA
3 2 Scaling Function Control parameter equals“1”. Always setsthe 9
Counts ber Turn number of pulses per turn reported in velocity data. This value
4 P ranges from 1 to 65,536 and must be set even when the Scaling | 00
3 Function Control value equals zero. A value of 39,370
5 (16#99CA) is shown to theright. 00
6 Sets the number of counts before returning to zero. Thisvalueis| 40
4 used regardless of the state of the Scaling Function Control
7 parameter. Parameter ranges: E3
Total Measurement | . single Turn NR60E2: Range of 0, 2 t0 65,536
8 9 > 28 bit Multi-turn NR60E2: Range of 0, 2 to 268,435,456 |09
5 » 30 bit Multi-turn NR60E2: Range of 0, 2 to 1,073,741,824
9 A value of 648,000 (1640009 E340) is shown to theright. |90
Format of the velocity data. Byte 11 must always equal “1F".
10 _ Byte 10 = “04” for pulses/second, “05” for pulseslr%qlllisecond, 04
6 Velocity Format | “07” for pulses/minute or “OF” for revolutions/minute. A value
1 of 1%04" to the right would set the unit of measureto pulses/ |1
second.

Table T6.5 Program Parameters Data Format
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6.6 Write Data Formats (continued)

6.6.2 Preset Position Instruction

| NOTE 3 | This command alters the internal position offset. If the Total Measurement Range equal's zero:

» The offset is stored in RAM.

» Thisoffset will belost once power is cycled to the NRGOE2.

> If you wish to save the internal position offset, you must issue a Save To Flash Instruc-
tion as described below.

If the Total Measurement Range does not equal zero, the position offset isautomatically stored
in nonvolatile memory. A Save To Flash Instruction is not required.

Four bytes of datamust be written to the NR60E2 as part of thisinstruction. Table T6.6 liststhe format of the
datawords. The location of these words must be entered into the message instruction using the Source Ele-

ment field.

0 Preset Value. The value that you want the position to become when you issue this | 2F
1 command. The Preset Value can be any number between 0 and the configured

1 full scale count of the encoder. The values on the rigzt show theregister val- |BF

5 uesin hexadecimal if the Preset Value is 704,303 (16# 000A BF2F)

The type of NR60OE2 that you are using, aswell as the Scaling Function Control and OA

2 Total Measurement Range parameters affect the range of the Preset Value.

3 See Preset Value on gage 19 for the acceptabl e ranges of parameter valuesfor |00

the different NR60OE2 models.

Table T6.6 Preset Position Data Format

6.6.3 Save To Flash Instruction

This instruction saves parameter values and the internal position offset to nonvolatile memory. Additional
data is not sent with this instruction. Set data length fields to 0 and |eave the source field blank.

6.6.4 Restore From Flash Instruction

Thisinstruction restores parameter values to the last values saved in nonvolatile memory. Additional datais
not sent with thisinstruction. Set datalength fields to 0 and leave the source field blank.

6.6.5 Restore Factory Defaults Instruction
Thisinstruction restores parameter values to their factory defaults. The Attribute field is not used and should
be set to zero. Additional datais not sent with this instruction. Set data length fields to zero and |leave the
source field blank.

NOTE & Thisinstruction does not reset the | P Address, Network Mask, or Default Gateway parameters.
See Task 3, Set the | P Address and Protacol, which starts on page 33, for information on

changing these settings.

This command stores the factory default valuesin RAM memory. You must issue a separate
NOTE » . ; : .
Save To Flash instruction to store these values in non-volatile memory.

6.6.6 Reset Device Instruction

Thisinstruction forces the NR60E2 to perform a hardware reset. Network communications will be lost
momentarily and all parameter values will be restored from nonvolatile memory. The Attribute field is not
used and should be set to zero. Additional dataiis not sent with thisinstruction. Set datalength fields to zero
and |leave the source field blank.
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6.7 Troubleshooting

If you are unable to communicate with the NR60E2, the problem may be that the Ethernet port of your PLC
has not been configured. To check this on a MicroLogix 1100:

1) Double click on Channel Configuration in the Project Tree and then select the Channel 1 tab. Thefol-

lowing window will open.

-

"
Channel Configuration Iﬁ
Geneml] 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 . O
Gatewayﬂddress:l 0. 0.0 .0
Defautt Domain Name: |
Primary Name Ser\rer:| 0.0 .0 .0
Secondary Name Ser\rer:l o .0 .0 .0
Protocol Control
[ BOOTF Enable [ DHCP Enable Msg Connection Timeout ¢« ImS);| 12000
[ SNMP 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 |
N

Figure R2.2 MicroLogix Ethernet Configuration Screen

2) Enter the IP address and Subnet Mask of your MicroL ogix 1100, (not the address of the NRGOE2)
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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CIP POSITION SENSOR OBJECT

Common Industrial Protocol

EtherNet/IPis a protocol stack that implements the Common Industrial Protocol (CIP) over Ethernet using
TCP/IP. The CIP is sponsored by the Open DeviceNet Vendors Association (ODVA) and isimplemented
over avariety of networks. The NR60OE2 follows the Encoder Device Profile that is defined in the CIP speci-
fication. The Configuration and Programming instances in previous chapters are actually custom instances
that simplify configuring and programming the encoder.

In addition to these custom instances, the NR60E2 implements the Position Sensor Object, which is amanda
tory object for every product that implements the Encoder Device Profile as defined in the specification. The
explicit messages that are used to preset the position value and save the programmed parameters are two com-
mands defined in the Position Sensor Object.

The NR6OE2 implements the CIP revision 2 definition of the Position Sensor Object.

NOTE » Using the Position Sensor Object to communicate with the NRG0E2 is completely optional.
Most applications should communicate with the NRG60E2 using the custom instances as

explained in the previous chapters because it will greatly simplify your PLC programming.
The only reasons to use the Position Sensor Object isif you need extremely fine grain control
over communications with the NR60E2 or if you use EtherNet/I P encoders from multiple ven-
dors and you decide to write code that can be used with any of these sensors.

Supported Services
The following table lists the common services implemented by the NR60E2 for the Position Sensor Object.

- Implemented
Sg)vdlcée Service Name Description of Service
16#05 | Yes No Reset Resets all parameter values to the factory default
16#0E | Yes Yes Get_Attribute_Single | Returns the contents of the specified attribute
16#10 [No Yes Set_Attribute_Single | Modifies an attribute value
16#15 | Yes No Sz ggftores al parameter values from non-volatile
age
Saves all programmable parameters to the non-vola-
16#16 | Yes No Save tile storage including the position offset derived
from setting the Preset Value, (Attribute 16#13)

The services that are implemented only on the Class level (not on the Instance) should address Instance 0.
Table R3.1 Supported Services
> Service Code 16#0E, Get_Attribute_Sngle is used to read data from the Position Sensor Object class.
> Service Code 16#10, Set_Attribute_Singleis used to write data to the Position Sensor Object class.

Supported Class Attributes

The only supported Class attribute is 1 and it returns the revision number of the definition of the object.
Because the NR6OE2 implements the CIP revision 2 definition of the Position Sensor Object, this attribute
will always return avalue of “2”.
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Supported Instance Attributes

Table R3.3 on the following two pageslists all of instance attributes implemented by the NR6OE2. Table R3.2
below describes the Data Type values used in this table.

Data Type Length Description
BOOLEAN 8 bits |Holds single on/off (true/false) value
. Holds up to 8 bits of data which should
BYTE 8 bits not be considered to be a scalar value
USINT 8 bits |Unsigned 8 bit value
. Holds up to 16 bits of data which should
WORD 16 bits not be considered to be a scalar value
UINT 16 bits |Unsigned 16 bit integer value
DINT 32 bits | Signed 32 bit integer value
UDINT 32 bits | Unsigned 32 bit integer value

Table R3.2 Explanation of Data Types

NOTE » | When programming these instances, always use a Class Code of 16#23.

Attrib. ID  Access INETE] Data Type Description
16#01- 1 Get Number of Attributes USINT | Number of supported Attributes =21
- : Array of | List of supported Attributes = 01, 02, OA,
16#0A - 10 Get Position Va ue Signed DINT | Current position value
Specifies the device type
16#0B - 11 Get Position Sensor Type | WORD | 1 = Single turn absolute rotary encoder
2 = Multi-turn absolute rotary encoder
) Direction Counting Controls the counting direction:
16#0C - 12 Set Toggle BOOLEAN| 5~ oW 1= cow
Enables Scaling function
) Scaling Function 0 = OFF (65,536 counts per turn)
SENS = Control ERBLEARN 1=0ON (Scaling set by Measuring Units
per Span, attribute 10hex)
Measuring Units per Resolution for one revolution:
16#10- 16 Set Span (Counts per Turn) UDINT 1 to 65,536 counts per turn
Counts before roll over to zero.
Sigglgélgjrn NR60E2: Rangeof 0, 2 to
16M1-17|  set Total Measurement | ypNT | 28 bit Multi-turn NR60E2: Range of 0, 2to
9 268,435,455
30 bit Multi-turn NR60E2: Rangeof 0, 2to
1,073,741,823
égltstrlle position to t{;lle : ecifLed vr;\lI ijg
culates an internal oftset that will be
16#13-19 Set Preset Value DINT saved to the non-volatile storage if Save
service (code 16#16) isissued.
; Current speed. The value isin the format

(Table is continued on next page)
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EtherNet/IP Protocol

CIP POSITION SENSOR OBJECT

Supported Instance Attributes (continued)

Attrib. ID  Access Data Type Description
_ Format of the velocity attribute:
16#19 - 25 Set Velocity Format WORD | 16#1F04 = pulses/s  16#1F05=pulses/ms
16#1F07 = stepg/min  16#1FOF = RPM
Encoder diagnostic operating status.
16#29 - 41 Get Operating Status BYTE | Bit 0= Value of attribute 16#0C (12)
Bit 1 = Value of attribute 16#0E (14)
) Physical Resolution Physical resolution of the single-turn
16#2A - 42 Get Span UDINT | [asolver sensor
Maximum number of revolutions that
16#2B - 43 Get Number of Spans UINT Il eiild be meesured.
16#2C - 44 Get Alarms WORD | Indicates amalfunction has occurred.
16#2D - 45| Get Supported Alarms WORD | Information about supported alarms
Indicates that an alarm error occurred:
16#2E - 46 Get Alarm Flag BOOLEAN| 0= No errors
1= Alarm Error
The internal position offset that is calcu-
16#33 - 51 Get Offset Value DINT lated after applying the Preset Value
through attribute 13hex (19)
The way the device identifies itself:
16#64 - 100  Set Device Type DINT 16#22%efault) = Encoder device
16#00 = Generic device
16#70 - 112] Get Actual Sensor Reading| UDINT | Raw position value read from NR60E2
16#71 - 113] Get Time Stamp UDINT | Vaueincrements every 400 nanoseconds.

Table R3.3 Supported Instance Attributes

NOTE | For detailed description of the Attributes, see the CIP definition.

Supported Alarms
The NR60E2 supports the following operational alarm.

> Diagnostic Error

Thisalarm is set when the NRE60OE2 failsits power up diagnostics. The Position Error alarm isalso set to indi-
cate that the position data may be incorrect.

Attributes 16#2D, Supported Alarms, 16#2C, Alarms, and 16#2E Alarm Flag indicate something about the
alarms supported by the NRG60OE2.

> 16#2D: Supported Alarms — Reading this attribute returns a value of 3, indicating that the Position
Error alarm and Diagnostic Error alarms are both used.

> 16#2C: Alarms — Reading this attribute will return avalue of zero if no alarms have occurred and a

value of threeif an alarm has occurred.

> 16#2E: Alarm Flag — Reading this attribute will return avalue of zero if no alarms have occurred and a

value of oneif an darm has occurred.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786
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Modbus TCP Reference

MobDBUS TCP CONFIGURATION

NRG60OE2 Memory Layout

All NR60E2 encoders use four 16-bit input registers and nine 16-bit output registers. Figure R4.1 shows how
these registers are mapped to the Modbus data reference. Input registers should only be read. Output registers
can be read to determine the present settings of the NR60E2 and written to program the unit. The complete
specification for the Modbus protocol can be downloaded at http://www.modbus.org/specs.php.

Register Map for All NR60E2 Encoders

- - - - - - - - - - - -9
Register 0 Mapped as:
INPUT : Discrete Inputs
Registers ! Holding Registers
8- - - 1=~ - - - 48 5 tRegisters
Register 3 P 9
LSB and MSB
Numbers
Not Implemented
16399- - - - - - - - - -16384
Register 1024
i Mapped as:
OUTPUT Coil
Registers ols

Holding Registers

16527 - - - - -41- - - - -16512
Register 1032

Figure R4.1 Modbus Data Reference Map

Supported Modbus Functions

Function

Code Function Name NR25 Register Addressing method

1 Read Coils OUTPUT Bit:  Address 16,384 through 16,527
2 Read Discrete Inputs INPUT Bit:  Address 0 through 63

: : Word: Out Regs. 1024 through 1032
3 Read Holding Registers OUTPUT & INPUT In Regs. O though 3
4 Read Input Registers INPUT Word: Registers 0 through 3
5 Write Single Cail OUTPUT Bit:  Address 16,384 through 16,527
6 Write Single Register OUTPUT Word: Registers 1024 through 1032
15 Write Multiple Coils OUTPUT Bit:  Address 16,384 through 16,527
16 Write Multiple Registers OUTPUT Word: Registers 1024 through 1032
22 Mask Write Register OUTPUT Word: Registers 1024 through 1032

- - Word: Out Regs. 1024 through 1032
23 Read/Write Registers INPUT/OUTPUT In Regs. 0 though 3

Table R4.1 Supported Modbus Functions
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Supported Modbus Exceptions

Code Name Description
01 Illegal function | The NR60E2 does not support the function code in the query
02 Illegal data address | The data address received in the query is outside the initialized memory area
03 Illegal datavalue | The parameter datain the request is outside it’s valid range.

Table R4.2 Supported Modbus Exceptions

Multi-Word Format

The Modbus protocol uses 16 bit registers, which limits the range of values from -32,768 to 32,767 or O to
65,535. Many parameters and data values from the NR60E2 exceed thisrange. These parameters are transmitted
as 32-hit values in two separate registers with little endian format. The table below shows how values are split.

Value First Register Second Register
12 12 0
(Ox0000 000C) (0x000C) (0x0000)
1,234,567 54,919 18
(Ox0012 D687) (0xD687) (0x0012)

Table R4.3 Multi-Word Format Examples

Output Data Format

Table R4.4 shows the correct format for the Network Output Registers that configure the NR60E2. On power
up, the NR60E2 writes the current configuration to these registers. The current configuration can be retrieved
by reading these words. The configuration can be changed by writing to these words. Presetting the position
or saving the configuration to flash memory requires state changes on bits in the Command Word. All other
datais acted on as soon asiit is accepted. (Invalid data values are rejected by the NR6OE2.)

Register Description Example
See Description
1024 Command Word below

Preset Value: Thevaluethat you want the position to become when you issue
1025 this command. The Preset Value can be any number between 0 and the el

maximum count of the encoder. The values on the right show the register
1026 values in hexadecimal if the Preset Value is 704,303 ?OX 000A BF2 0x000A
. . See Description
1027 Configuration Word Below
Counts per Turn: Setsthe number of counts generated over asingle turn if
. the Scaling Function Control parameter equals “1”. This value requires DEsth
two registers and ranges from 2 to 65,536. A value of 39,370 (16#99CA)
1029 is shown to the right ? 0x0000
Velocity Format: Format of the velocity data. Ox1F04 (7,940) for pulses/sec-
1030 ond, Ox1F05 (7,941) for pulses/millisecond, Ox1F07 (7,943) for pulses/ Ox1E04
minute or Ox1FOF (7,951) for revolutions/minute. The value of “1F04” to
the right would set the unit of measure to pulses/second.
1031 | Total Measurement Range: Sets the number of counts before the position 0x3283

value returnsto zero. If this parameter isleft at its default value of zero,

the roll over position is determined by the Measuring Units per Span
arameter and the number of turns the NR60E2 can encode. The Total
1032 easurement Range can be any number between 0 and the maximum 0x007B
count of the encoder. The values on the right show the register valuesin
hexadecimal if the Total Measurement Rangeis 8,073,859 (0x 007B 3283)

Table R4.4 Output Registers Data Format
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Output Data Format (continued)
Command Word

Command Word
15 14 13 12|11 10 09 08|07 06 05 04|03 02 01 00

Store Apply
0({0|0|0[(0|0O|0|0]| Parameters Preset
to Flash Value

[ JRESERVED: Bit must equal zero.
Figure R4.2 Command Word Format

Apply Preset Value: These four bits control when the Preset Value in registers 1025 and 1026 is applied to
the position value. In order for the position to be preset, the value in these four bits must transition
from 0x2 (0b0010), to OxD (0b1101). When these four bits make this transition, the NR60E2 cal cu-
lates the position offset needed to bring the position to the Preset Value.

l NOTE | 1 Theminimum time between writes to the NR60EZ is one millisecond. (The

NRG60E2 reads the input data every millisecond.) If the 0x2 or OxD values are
updated faster than 1 millisecond, the NR60OE2 may not catch the transitions on
the proper bits.

2)When the Total M easurement Range parameter is changed, the Preset Value is not
reset to zero. Thereforeit is possible to have a Preset Valuein registers 1025/1026
that is greater than the Total Measurement Range parameter in registers 1031/
1032. If you attempt to apply a Preset Value that is greater than the Total Measure-
ment Range, the NRG6OE2 will respond with a Modbus Exception Code 3 when it
senses the 0x2 to OxD transition on the Command Word. It will leave the reported
position value unchanged.

Store Parameter to Flash: These four bits control when the programmabl e parameters are stored to non-vol-
atile memory. These values are not automatically written to this memory whenever they are changed.
In order to store these parameter values, these four bits must transition from 0x2 (0b0010), to OxD
(Ob1101). Note that these bits are in locations 04 - 07. The actua register values when issuing this
command are 0x20 and 0xDO.

NOTE ] Setting the Total Measurement Range parameter to a non-zero value will force the
NR60E2 to automatically store theinternal position offset to non-volatile memory. If

the Total Measurement Range parameter equals zero, the internal position offset is
stored to non-volatile memory along with the programmable parameters when a
Store Parameter to Flash command isissued. Therefore, if the Total Measurement
Range parameter equals zero and you preset the position, the calculated internal off-
set isreset to the last value stored in non-volatile memory when you cycle power.
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Output Data Format (continued)

Configuration Word
Configuration Word

15 14 13 12|11 10 09 08]07 06 05 04|03 02 01 00

DCTog

0|0(0(0f0[0|O 0[{0|0|0]JO|0O|O

SFCtrl

[ IRESERVED: Bit must equal zero.
Figure R4.3 Configuration Word Format

DCTog: Direction Control Toggle bit. When this bit equals “0”, the position value will increase with clock-
wise rotation when looking at the front of the shaft. When this bit equals“1” the position value will

increase with counter-clockwise rotation when looking at the front of the shaft.

SFCtrl: Scaling Function Control bit. When this bit equals “0”, the position resolution will be 65,536 counts
per turn. When this bit equals “ 1", the position resolution will be set by the Measuring Units per
Span parameter value contained in registers 1028 and 1029. The Total Measurement Range parame-

ter is not affected by the state of the Scaling Function Control bit.

Input Data Format
Table R4.5 shows the format of the data that can be read from the NR60E2. Both are 32 bit valuesthat use the

little endian format.
Example

Data Value

32 bit Scaled Position Value. This datais the calculated position data. Its

0 valueis affected by the Measuring Units per Span parameter if the Scaling | 0x1341
Function Control bit equals“1”. Thisvalue can also be preset to any value

within its range by using theAp8Iy Preset Value command. The lower 16

1 bits of thisvalue arein register 0. A Position Value of 84,742,977 0x050D
(0Ox050D 1341) is shown as an example.

32 bit Velocity data. Thisdataisthe calculated changein position over time.
0x2BD2

The unit of measure is set with the Velocity Format parameter. If the Scal-
Function Control bit is ever setto a“1”, the position data used to cal-

in
u?ate the velocity datais always scaled by the Measuring Units per Span
arameter. The lower 16 bits of this value arein register 2. A Velocity 0x0001

i
C
3 para .
reading of 76,754 (0x0001 2BD2) is shown as an example.
Table R4.5 Modbus Input Data Format

Register
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PROFINET PARAMETERS

PROFINET Parameter Names

The following section introduces the additional parameters and name changes that are defined by the
PROFINET specification.

Compatibility Mode
This parameter is used to configure the NR60E2 to be compatible with V3.1 of the encoder profile. When set
to its enabled state, the NR6OE2 acts as a V3.1 encoder. The Control by PLC / Control Requested handshake

protocol is not used and the Alarm Channel Control and Tolerated Sign-of-Life Faults parameters are
enabled.

Class 4 Functionality

This parameter selectively enables or disables Class 4 functionality. When set to “0”, the Code Sequence,
Scaling Function Control, and Preset parameters are forced into their disabled states. When these parameters
are disabled, position valueswill increase with CW rotation and the NR60OE2 will report position and velocity
at their maximum resolution of 65,536 counts per turn. Position valueswill be reported at the maximum num-
ber of turns supported by the NR60OE2.

Code Sequence

Code Sequence in the term used by the PROFINET specification for the Count Direction parameter. This
parameter allows you to set the direction of shaft rotation needed to produce increasing counts. The default is
CW when looking at the shaft. This parameter isignored when the Class 4 Functionality parameter is set to its
disabled state and CW rotation will produce increasing counts.

Scaling Function Control

NOTE » | Thename and functionality of this parameter does not change, however, this parameter is
forced into its disabled state when the Class 4 Functionality parameter is set to its disabled

state. Therefore, if the Class 4 Functionality parameter is set to its disabled state, the Scaling
Function Control, MUR, and TMR parameters are ignored and the NR60E2 reports position at
its maximum resolution and number of turns.

Measurements Units per Revolution

M easurements Units per Revolution (MUR) is the term used by the PROFINET specification for the Counts
Per Turn parameter.

Preset Control - G1_XIST1

This parameter determinesif the position value reported in the network data as signal G1_XIST1 can be pre-
set or offset using network commands. G1_XIST2 and G1_XIST3 can aways be preset or offset.

> A valueof “0" disables presetting G1_XIST1.
> A valueof “1" enables presetting G1_XIST1.

NOTE @ This parameter isonly used if the Class 4 Functionality parameter is set to its enabled state. If
the Class 4 Functionality parameter is set to its disabled state, none of the three position sig-
nals can be preset.

Alarm Channel Control

This parameter is only used when the NR60E2 has its Compatibility Mode parameter enabled. (The NRG6OE2
is configured as aversion 3.1 encoder.) This parameter controls the amount of data sent over the alarm chan-
nel. When reset to “0”, only communication related alarms are sent via the alarm channel. When set to “1”,
encoder specific faults are also sent via the alarm channel.
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PROFINET Parameter Names (continued)

Sign-of-Life Failures

This parameter is only used when the NR60OE2 has its Compatibility Mode parameter set to its enabled state.
(The NRGOEZ2 is configured as aversion 3.1 encoder.) This parameter sets the number of failuresin the mas-
ter’'ssign-of-life signal that will be tolerated before an error isissued. Range of valuesis 1 to 255. If the Com-
patibility Mode parameter is set to its disabled state, (the NR60E2 is configured to be aVV4.1 encoder), this
parameter isignored and the NRGOE2 will issue an error after one failure.

Factory Default Settings
The factory default settings for the NR60E2 are given in the table below.

Parameter Setting

Webserver IP Address 192.168.0.50
Network Subnet Mask 255.255.255.0
Default Gateway 192.168.0.1
V3.1 Compatibility Mode Disabled
Encoder Class 4 Functionality Enabled
Alarm Channel Control Disabled. Not applicable with default settings.
Tolerated Sign-of-Life Faults 1. Cannot be changed with default settings.
Scaling Function Control Disabled
G1 XIST1 Preset Control Disabled
Code Seguence Ccw
M easurements Units per Revolution 65,536
16-bit NR6OE2: 65,536
Total Measurement Range 28-bit NR6OE2: 268,435,456
30-bit NR60E2: 1,073,741,824
Velocity Format counts/second
Internal Position Offset 0

Table R5.1 Factory Default Settings

If you do not know the | P address used by the NR60E2 for its webserver, you can set the | P Address Switches
to avaue of 999 and apply power to the NR60E2. The NREOE2 will use the default network address listed
above when the |P Address Switchesto 999. See | P Address Switches found on page 13 for more informa-
tion.

ADVANCED MICRO CONTROLS INC.
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PROFINET AcycLiICc DATA FORMATS

Acyclic Data

The NR60E2 provides acyclic datafor non-real time readout of the device configuration as well as setting the
preset/offset value that is applied using cyclic datain the supported standard telegrams.

With the use of the GSDML file for the NR60E2, most of these settings are available as device parametersin
your programming software. They can aso be programmatically accessed using the listed parameter values.
I&M Function

The Identification & Maintenance (1& M) function is available viarecord index OXxAFFO. The NR60OE2 only
supports module O, (I&MO0). Access to thisfunction isread only.

Description # of bytes

Blockheader 6
Manufacturer 1D (Vendor ID) 6
Order ID 20
Serial Number 16
Hardware Revision 2
Software Revision 4
Revision Counter 2
Profile ID (API) 2
Profile Specific Type 2
IM Version 2

IM Supported 2

Table R6.1 1&MO0 Data Format

P922 - Telegram Selection
This parameter is equal to the telegram number that is currently in use for cyclic data exchange.
> Read-only

» Unsigned16 Integer
» Range of Values: 81, 82, 83, 84, 860

P925 - Maximum life sign failures that may be tolerated

This parameter setsthe number of Sign-of-Life signal faults before afault isissued. This parameter is only
used when Compatibility modeis enabled. (Profile version 3.1) If Compatibility mode is disabled, (profile
version 4.1), only one Sign-Of-Life fault istolerated.

> Read/Write
> Unsignedl16 Integer
> Range of Vaues: 1 to 254, 255 = Sign-of-Life not monitored.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 77
Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com —



PROFINET AcycLic DATA FORMATS PROFINET Protocol

P964 - Device Identification
This parameter returns an array of values that identifies the NR60E2.

> Read-only
> Array [0..5] of Unsigned16 Integer

Index Sub Meaning Value Access

Manufacturer 1D

964 | O | (Vendor ID assigned by PI) 0x0402 RO
DU Drive unit type

94 | 1 | Vendor specific) 1 RO

964 | 2 | Softwareversion xxxxt RO

964 | 3 | Softwareyear yyyy? RO

964 | 4 | Software day and month dd.mm? RO

964 5 | Number of Drive Object (DO) 1 RO

1) xxxx =118 at time of manual release
2) yyyy = 2018 at time of manual release
3) dd.mm = 101 (January 1st) at time of manual release

Table R6.2 P964 - Device ID parameter values

P965 - Profile Identification
This parameter array returns the encoder profile number, and the profile version the NRG0E2 is configured

for.
» Read-only
> Array [0..1] of Octet String
Index Sub Meaning Value Access
965 0 | Profile number 0x3D RO
965 1 | Profileversion, set by customer 3lor4l RO

Table R6.3 P965 - Device ID parameter values

P971 - Store local parameters to non-volatile memory
This read/write parameter is used to store local parameters to non-volatile memory. A 0— 1 transition on this

bit signalsthe NRG0EZ2 to store its parameters to non-volatile memory. The NRG60E2 will respond by resetting
this bit to a zero when the write is compl eted.

> Read/Write
> Unsigned16 Integer
» Rangeof Values: 0, 1

ADVANCED MICRO CONTROLS INC.
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P974 - Base Mode Parameter Access Service ldentification

This parameter is an array of values that identifies the maximum response size and the number of parameters
that can be returned by the NRG0E2 at one time.

> Read-only
> Array [0..2] of Unsigned16 Integer

Index Sub Meaning Value Access
974 0 | Maximum Block Length 70 RO
Maximum number of parameters
974 1 requested at one time 1 RO
Maximum latency per request.
974 2 (0 = no specification a\/gﬂ able) 0 RO

Table R6.4 P974 - Base Mode Parameter Access

P975 - DO Ildentification
This parameter is an array of values that identifies the NR60E2 in a PROFIdrive environment.

» Read-only
> Array [0..7] of Unsigned16 Integer

Index Sub Meaning Value Access
975 0 | Manufacturer ID 0x402 RO
975 1 | DO Type 1 RO
975 2 | Softwarerevision XXXX RO
975 3 | Software Year yyyy RO
975 4 | Software day and month dd.mm RO
975 5 | PROFIdrive DO classification 0x05 RO
975 6 | PROFIdrive DO subclassification 0x4000 RO
975 7 | Driveobject ID (DO ID) 0x01 RO

Table R6.5 P975 - DO Identification

P979 - Sensor Format
This parameter is an array of values that contains important properties of the NR60E2.

> Read-only
> Array [0..5] of Unsigned32 Integer

Index Sub Meaning Value Access
979 0 | Header 0x5011 RO
979 1 | DO Type 0x8000 RO
979 2 | Sensor Resolution 65,536 RO
979 3 | G1_XIST1 shift factor 0 RO
979 4 | G1 _XIST2 shift factor 0 RO

0, 4096, or 16,384
979 5 | Determinable Resolution Value dependent on RO
NR60E2 Number of Turns
Table R6.6 P979 - Sensor Format
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P980 - Number List of Defined Parameters
This parameter is an array of values that lists the parameter numbers of parameters available on the NRGOE2.

> Array [0..9] of Unsigned16 Integer

Index Sub Meaning Value Access

980 0 | P922 - Telegram Selection 922 RO
P925 - Maximum life sign failures

980 1| that may be tolerated 925 RO

980 2 | P964 - Device ldentification 964 RO

980 3 | P965 - Profile Identification 965 RO
P71 - Store local parametersto

980 4 | non‘volatile memory ol RO
P974 - Base Mode Parameter

980 5 | Access Service Identification 974 RO

980 6 | P975- DO Identification 975 RO

980 7 | P979 - Sensor Format 979 RO

980 8 | P65000 - Preset Value 65000 RO

980 9 | P65001 - Operating Status 65001 RO

Table R6.7 P980 - Number of Defined Parameters

P65000 - Preset Value
Thisread / write parameter sets the preset/offset value associated with the NRG60OE2. A handshake protocol in
the cyclic data controls when this parameter is applied to the position value reported by the NRGOE2.

> Read/Write
> Unsigned32 Integer
» Range: 0to { Total Measurement Range (TMR) - 1}.
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P65001 - Operating Status
This parameter is an array where information on the operating status of the encoder can be found.

> Array [0..10] of Unsigned32 Integer

Index Sub Meaning Value Access
65001 | O | Header 0x000C0101 RO
65001 [ 1 | Operating Status See R6.1 below RO
65001 [ 2 | Faults See R6.2 below RO
65001 | 3 | Supported Faults (sgé(%%?g%oe%w) RO
65001 | 4 | Warnings oxot RO
65001 | 5 | Supported Warnings oxot RO
65001 | 6 | Encoder profile version 0x00000401 RO
65001 | 7 | Operating Time OXFFFFFFFF RO
65001 | 8 | Offset Values (G1 _XIST1) variable RO
65001 [ 9 | Measuring Units per Revolution (MUR) variable RO
65001 [ 10 | Total measurement Range (TMR) variable RO
65001 | 11 | Velocity measuring unit variable RO

1) Warnings are not supported by the NRGOE2.
Table R6.8 P65001 - Operating Status

P65001[1] - Operating Status

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
31 30 29 sisenanannas 8 7 6 5 4 3 2 1 0
T T T T T T T T

000 ..., ooo [

LCode Sequence
Class 4 Functionality
G1 XIST1 Preset Control
Scaling Function Control
Alarm Channel Control
Compatibility Mode
Figure R6.1 Operating Status Bit Values

Bit 0: Code Sequence — Thishit, along with bit 1, Class 4 Functionality, can be used to determine the
direction of rotation for increasing counts.

Bitl BitO Meaning

0 0 | Functionality disabled, CW increasing counts
0 1 | Functionality disabled, CW increasing counts
1 0 | CW increasing counts

1 1 | CCW increasing counts

Bit 1: Class 4 Functionality — If this bit equals“0”, the Code Sequence, G1_XIST1 Preset Control, and
Scaling Function Control functionality is disabled.
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P65001 - Operating Status (continued)
P65001[1] - Operating Status (continued)
Bit 2: G1_XIST1 Preset Control — Thisbit, along with bit 1, Class 4 Functionality, can be used to deter-
mine if the position value reported in the G1_XIST1 signa can be preset or offset.

Bitl Bit2 Meaning

0 0 | Functionality disabled, G1_XIST1 cannot be preset/offset.
0 1 | Functionality disabled, G1 XIST1 cannot be preset/offset.
1 0 | G1_XIST1 can be preset/offset.

1 1 | G1 XIST1 cannot be preset/offset.

Bit 3: Scaling Function Control — This bit, along with bit 1, Class 4 Functionality, can be used to deter-
mineif the position value reported by the NRG0OE2 can be scaled.

Bitl Bit3 Meaning
0 0 | Functionality disabled, the position value cannot be scal ed.
0 1 | Functionality disabled, the position value cannot be scaled.
1 0 | The position value cannot be scaled.
1 1 | The position value can be scaled.

Bit 4:  Alarm Channel Control — If this bit equals “0”, only communication related alarms are sent viathe
aarm channel. If this bit equals “1”, encoder specific faults are also sent viathe alarm channel.

Bit 5: Compatibility Mode — If this bit equals “0", the present configuration of the NR60E2 is compatible
with Encoder profile V3.1. If thisbit equals“ 1", the present configuration of the NR60E2 is not com-
patible with Encoder profile V3.1.

P65001[2,3] - Supported Faults

The following figure shows the faults supported by the NRG0E2. These bits are always set in P65001[3] to
indicate that the faults are supported. The corresponding bits in P65001[2] are set when a fault is occurring.

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
31 30 29 sesenannnnns 8 7 6 5 4 3 2 1 0

000 ... 000/ [ 000/

LPosition Error
Commissioning Diagnostics
Memory Error

Figure R6.2 Fault Bit Values
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PROFINET Reference

PROFINET CvycLic DATA FORMATS

This reference chapter lists the formats of the cyclic data signals transmitted to
and from the NR60OE2. This chapter also lists the five PROFINET telegrams sup-

ported by the NR6OE2 that use these data formats. Telegrams are well defined
data packets that are transferred between the Controller and the NR60OE2.

Sensor Control Word (G1_STW)

G1_STW isone of the two control words cyclically written to the NR60E2. Only bits 15 through 11 are used
by the NRGOE2.

Bit 11:

Bit 12:

Bit 13:

Bit 14:

Bit 15:

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
1514 13 12 11 10 9 8 7 6 5 4 3 2 1 O
T T T T T T T
| __ 00ONNNNNNNN

e L L L

Reserved. Will be zero.

Home position mode

Request set/shift of home position
Request absolute value cyclically
Activate parking sensor
Acknowledging a sensor error

Figure R7.1 G1_STW Format

Home position mode — This bit is used in conjunction with bit 12, Request set/shift of home posi-
tion. A O—1 transition on bit 12 initiates a preset/offset of the current position value. In PROFINET
documentation, a preset is known as an Absolute Preset, and an offset is known as a Relative Preset.
The preset/offset value is named “Preset Value” and is programmed with an acyclic data transfer as
parameter 65000. When thisbit equals zero, the parameter istreated as a preset value, and the internal
position offset is modified to bring the current position value to the preset value. When this bit equals
one, the parameter is treated as an offset value, and this value is added to the internal position offset.
In this case, the new position value is offset from its old position value by the value stored in the Pre-
set Value parameter.

Request set/shift of home position — This bit isused in conjunction with bit 11, Home position
mode. A 0—1 transition on this bit initiates a preset/offset of the current position value. The preset/
offset value is named “ Preset Value” and is programmed with an acyclic data transfer as parameter
65000. The state of bit 11 determines how the Preset Value is applied to the present position. This bit
should remain set until the NR60E2 responds by setting G1_ZSW.12 to a“1” to signal that the posi-
tion has been successfully preset or offset.

Request absolute value cyclically — When thisbitissetto “1”, the G1_XIST2 signal will transmit
the absolute position value unless an error condition exists. If thisbit isreset to “0”, the G1_XIST2
signal will transmit a value of zero unless an error condition exists.

Activate parking sensor — When thishit isset to “ 1", the NR60E2 enters the parked state.

G1 XIST1 vaues must not be considered valid while the NR60E2 is parked. All actual errorsand al
error messages are cleared while the NR60E2 is parked and removing the NR60E2 from the network
will not cause an alarm in the PLC controller.

Acknowledging a sensor error — This hit is a handshake response from controller. The controller
must set thisbit to “1” to acknowledge the Requirement of error acknowledgement detected bit from
the NR6OE2. (G1_ZSW.11) The NR60OE2 will respond by resetting the Requirement of error
acknowledgement detected bit. The sensor error bit, G1_ZSW.15, will remain active aslong as an
error exists.

‘ T t Not Applicable. Features not required/implemented.
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Encoder Control Word (STW2_ENC)
STW2_ENC is one of the two control words cyclically written to the NR60E2. Only bits 15 through 12, and
10, are used by the NR60E2.

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
1514 1312 11 10 9 8 7 6 5 4 3 2 1 0
T—

| 0/ 00N0000000|
‘ T T—Reserved.Mustbezero.

Not Applicable. Features not required/implemented.
Reserved. Must be zero.

Control by PLC

Reserved. Must be zero.

Controller Sign-Of-Life

Figure R7.2 G1_STW Format

Bits 15-12: Controller Sign-of-Life — These bits are used by the NR60E2 to ensure stable communications
between the NR60E2 and the controller.

Bit 10: Control by PLC — This bit is a handshake response to the Control Requested bit from the NR60E2.
(ZSW2_ENC.9, see below.) It isasignal to the NRGOE2 that data being sent to it by the controller is

valid.

NOTE » The Control Requested / Control by PLC mechanism is only used when Compatibility Modeis
disabled. (The NR60OEZ2 is configured as a V4.1 encoder.) When in Compatibility Mode and

the NR6OE2 isacting asaV 3.1 encoder, and this functionality isignored and the NRG60OE2 will
always respond to data from the controller.

Sensor Status Word (G1_ZSW)
G1 ZSW isone of two control words cyclically written from the NR60E2 to the controller. Only bits 15
through 11 are used by the NRGOE2.

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
15 14 1312 11 10 9 8 7 6 5 4 3 2 1 O
——

[ [100000000000

‘ T t Not Applicable. Features not required/implemented.

Reserved. Will be zero.

Requirement of error acknowledgement detected
Set/shift of home position executed

Transmit absolute value cyclically

Parking sensor active

Sensor error

Figure R7.3 G1_ZSW Format

Bit 11: Requirement of error acknowledgement detected — Thisbit is used to initiate a handshake with
the controller to ensure that an error signal from the NR60E2 is recognized and acknowledged. The
controller must set the Acknowledging a sensor error bit, G1_STW.15, to acknowledge the error sig-
nal. The NR6OE2 will respond by resetting the Requirement of error acknowledgement detected bit.
The sensor error bit, G1_ZSW.15, will remain active as long as an error exists.

Bit 12: Set/shift of home position executed — Thisbit is used in conjunction with Request set/shift of
Home position, G1_STW.12. A 0—1 transition on this bit indicates that the NR60E2 has successfully
applied the requested preset/offset of the current position.

Bit 13: Transmit absolute value cyclically — When thisbitisset to “1", the G1_XIST2 signal contains the
absolute position value. If thishit isresetto “0", the G1_XIST2 signa is either an error code, or zero.
If the G1_XIST2 signal contains an error code, G1 ZSW.15 will besetto “1”.
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Sensor Status Word (G1_ZSW) (continued)

Bit 14: Parking sensor active — When thisbitisset to “1”, the NR60E2 isin its parked state. The NR60OE2
enters this state for one of two reasons. First, the NR60E2 isinitializing and not yet ready to transmit
valid data. Second, the controller has commanded a switch to the parked state by setting the Activate
parking sensor bit, G1_STW.14, and the NR6OE2 is responding to this command.

Bit 15: Sensor error — Thisbit is set by the NR60E2 as long as thereis a sensor error. The error codeis
availablein G1_XIST2.

Encoder Status Word 2 (ZSW2_ENC)
ZSW2_ENC isone of two control words cyclically written from the NRG0E2 to the controller. Only bits 15
through 12, 9, 7, and 3 are used by the NRGOE2.

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
T T T I T T T T T T I T T T

00 0 000, 000

—_— —— —— ——
| | ‘— Fault Present / No Fault

Warning Present / No Warning
Control Requested
Encoder Sign-of-Life

Figure R7.4 G1_ZSW Format

Bit 3: Fault Present / No Fault — Thishitissetto ‘1’ when at least one fault is present or activein the
Encoder Object. Thishit isset to ‘0" when the NR60OE2 is operating without a fault. Faults are
reported in P65001[2]. (See P65001([2,3] - Supported Faults on page 82 for alist of the supported
faults.) During afault condition, actual values reported by the NR60E2 should be considered invalid.

Bit 7:  Warning Present / No Warning — The NR60E2 does not support warnings, because errorsin the
device must be considered Faults. (Errorsin the NR60OE2 potentially leave reported valuesin an
invalid state, therefore errors must be considered Faults.) Therefore, this bit will always equal ‘0’.

Bit 9: Control Requested — When setto‘1’, the NR60EZ is requesting that the automation system assume
control of the device. When set to ‘0", control of the NR6OE2 by the automation system is not possi-
ble.

Bits 12-15: Encoder Sign-of-Life — These bits are not implemented by the NR60E2. These bits are manda-
tory only for Class 4 of the PROFINET Profile 4.1 (PROFIDRIVE Requirements), and the NR60E2
does not fully support Class 4.
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Position Data Formats

The NR60E2 usesthe G1_XIST1, G1_XIST2, and G1_XIST3 signals to transmit position data. The datafor-
mats are shown as right-aligned. Thisimplies that parameters 979.3 and 979.4, the “ Shift factors’ for

G1 XIST1land G1_XIST2, are both equal to 0. The NR60OE2 is an absolute encoder that does not offer signal
period interpolation. If p979.3 or p979.4 are non-zero, the NRGOE2 will transmit zeros in the least significant
bits of the position data. The formats below assume the NR60EZ2 is configured for its maximum resolution
and maximum number of turns.

G1_XIST1land G1_XIST3

The G1_XIST1 and G1_XIST3 signals will contain the absolute position from the NR60E2 under normal
conditions. It isa thirty-two bit value. By default, the G1_XIST1 isright aligned. (p979.3 equals zero.) The
G1 XIST3isawaysright aligned. The figure below shows the maximum number of bits used. In the

G1 XIST3signal, bits 63 through 32 are always zero. The programmed M easuring Units per Revolution
(MUR) and Total Measurement Range (TMR) parameters will affect the number of bits used.

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

00000000/00000000PPPPPPPP/PPPPPPPP| Single Turn NR60 (16 bit max.)
0000RRRRRRRRRRRR|[PPPPPPPPPPPPPPPP| MultunNR60 (28 bit max.)
00RRRRRRRRRRRRRR|PPPPPPPP/PPPPPPPP| Multi-tun NR60 (30 bit max.)

“P” = Position within Turn “R” = Number of Revolutions
Figure R7.5 G1_XIST1 Data Format

G1_XIST2

If G1 _STW.13, Request absolute value cyclically, is set to “1”, G1_XIST2 transmits the absol ute position
value of the NR6OE2, under normal operating conditions. The position is athirty-two bit value. By default, it
isright aligned. (p979.4 equals zero.) The figure below shows the maximum number of bits used. The pro-
grammed Measuring Units per Revolution (MUR) and Total Measurement Range (TMR) parameters will
affect the number of bits used. If there is a sensor error, the NRG60E2 will report a diagnostic code in

G1 XIST2. The G1_ZSW status word contains the bits that specify the datatransmitted in G1_XIST2.

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bt Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

[0000000000000000PPPPPPPPPPPPPPPP| SingleTurn NRE0 (16 bit max)
0000RRRRRRRRRRRRIPPPPPPPPPPPPPPPP| MuliturnNRE0 (28 bit max)

o ORRRRRR\RRRRRRRRPPPPPPPP‘PPPPP:P:P:P‘ Multi-turn NR6O (30 bit max.)

000EEEEEEEEEEEEE[EEEEEEEEEEEEEEEE ErrorCode (AllNR60 encoders)

Bits in G1_ZSW determine the value in G1_XIST2
If G1_ZSW.13 =1, G1_XIST2 is the absolute position of the NR60.
IfG1_ZSW.15=1,G1 XIST2 is an error code from the NR6O.
If G1_ZSW.13=G1_ZSW.15=0, datain G1_XIST2 is invalid.

Figure R7.6 G1_XIST2 Data Format

Velocity Data Format

The NRGOE2 usesthe NIST_A and NIST_B signalsto transmit velocity data. The NIST_A signal has a six-
teen bit format and the NIST_B signal has a thirty-two bit format. Both signals are right aligned.
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Standard Telegram 81

Standard Telegram 81 uses four bytes of output data (10 Controller — NR60E2), and twelve bytes of input
data (NR6OE2 — 1/O Controller).

Output Data

PROFINET Data Name

STW2_ENC G1_STW

Data Word Length 2 bytes 2 bytes
Description | Encoder Control Word | Sensor Control Word
Table R7.1 Telegram 81 Output Data Format

Input Data
PROFINET Data Name
ZSW2_ENC G1_ZSW G1_XIST1 G1_XIST2
Data Word Length 2 bytes 2 bytes 4 bytes 4 bytes
Description Contrgilgtatus Sen?/?/i);sctlatus 32 bit Position Value | 32 l())irt Eng’;i\o/&L/gl ue

Table R7.2 Telegram 81 Input Data Format

Standard Telegram 82

Standard Telegram 82 uses four bytes of output data (10 Controller — NR60E2), and fourteen bytes of input
data (NRGOE2 — 1/O Controller).

Output Data

PROFINET Data Name

STW2_ENC G1_STW

Data Word Length 2 bytes 2 bytes
Description | Encoder Control Word | Sensor Control Word
Table R7.3 Telegram 82 Output Data Format

Input Data
PROFINET Data Name
ZSW2 ENC G1_ZSW G1 XIST1 G1 _XIST2

Dat? gg{ﬂ 2 bytes 2 bytes 4 bytes 4 bytes 2 bytes

Control Sensor - - 16 bit
Description [ Status Status 32 bit Position Value | 32 g'rt Epﬁﬁ;“\(}g h/gl U€ | veocity

Bits Word Value

Table R7.4 Telegram 82 Input Data Format
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Standard Telegram 83

Standard Telegram 83 uses four bytes of output data (10 Controller — NRE60E2), and sixteen bytes of input
data (NR6OE2 — 1/O Controller).

Output Data

PROFINET Data Name

STW2_ENC G1_STW

Data Word Length 2 bytes 2 bytes
Description | Encoder Control Word | Sensor Control Word
Table R7.5 Telegram 83 Output Data Format

Input Data
PROFINET Data Name
ZSW2_ENC  G1_ZSW G1_XIST1 G1_XIST2
Data W
ati en(g);{ﬂ 2 bytes 2 bytes 4 bytes 4 bytes 4 bytes
Control Sensor q o 32 bit Position q g
Description |  Status Status 32 b'\t/aFj)Sgt' on Value 32 b'\t/g{ 3eocny
Bits Word or Error Value

Table R7.6 Telegram 83 Input Data Format

Standard Telegram 84

Standard Telegram 84 uses four bytes of output data (10 Controller — NR60E2), and twenty bytes of input
data (NR6OE2 — 1/O Controller).

Output Data

PROFINET Data Name

STW2_ENC G1_STW

Data Word Length 2 bytes 2 bytes
Description | Encoder Control Word | Sensor Control Word
Table R7.7 Telegram 84 Output Data Format

Input Data
PROFINET Data Name
ZSW2 ENC Gl _ZSW G1 XIST3 G1 XIST2
Datf evxg{ﬂ 2bytes | 2 bytes 8 bytes 4 bytes 4 bytes
Control Sensor . . 32 bit Position . -
Description |  Status Status 64 b'\t/aFj)Sgt' on Value 32 b'\t/g{ 3eocny
Bits Word or Error Value

Table R7.8 Telegram 84 Input Data Format
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AMCI Telegram 860

AMCI Telegram 860 uses four bytes of output data (10 Controller — NR60E2), and eight bytes of input data

(NRGOE2 — 1/O Controller).
G1_XIST_PRESET_A

The G1_XIST_PRESET_A signa isathirty-two bit value that is used to preset the position value of the
NRG60E2 using only cyclic data. A 0 — 1 transition on bit 32 of this value signals to the NRG0E2 that the

lower bits should be used to preset the position value. The transmitted preset value must be less than the value

of the Total Measurement Range parameter.

| NOTE & | 1) Thisvalue can only be used to preset the position value. It cannot be used to offset the posi-

Output Data

Data Word Length

tion value by a programmed amount.

PROFINET Data Name

G1_XIST_PRESET_A
4 bytes

Description

Preset Position value and cyclic control bit.

Table R7.9 Telegram 860 Output Data Format

Input Data

Data Word Length

PROFINET Data Name

G1_XIST1
4 bytes

NIST B
4 bytes

Description

32 bit Position Value

32 bit Velocity Value

Table R7.10 Telegram 860 Input Data Format

NOTE | The Sign-of-life mechanism is not available when using telegram 860.

2) The shaft should not be rotating when bit 32 makesa 0 — 1 transition. A position error will
most likely occur if the shaft is rotating during the preset command.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786
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PROFINET NETWORK CONFIGURATION

This chapter outlines the steps commonly needed to get an NR60E2 communicat-
ing with the PROFINET master. A Siemens SIMATIC S7-1212C controller is used as

an example.

Basic Steps
Configuring a PROFINET host requires afew basic steps.

1) Download the ZIP archive that contains the GSDML files for the NR60E2 from the www.amci.com
website.

2) Install the GSDML fileinto the configuration software for your host controller.

3) Add the NR6OE2 to the PROFINET Network.

4) Set the I/0 word addresses used to communicate with the unit.

7.1 Download the GSDML file

The GSDML file is available on the AMCI website on the http://www.amci.com/industrial-automation-sup-
port/configuration-files/ web page. ThefileisaZIP archive that has to be extracted to a folder on your com-
puter. Extracting the ZIP file will leave you with multiplefiles. Oneisthe GSDML file and the othersareicon
filesfor the various devices.

7.2 GSDML File Installation
1) Open or create anew prOj ect that Manage general station description files

W| II |nCI ude the NR60E2 and Open | Installed G5Ds | G50 in the project |
the PrOj ect View of the prOj ect. Sowrce path:  [CoUen MechDocsAutometania nusl00150_v15.1 AddmonslFiles G50
2) In the menu, select Options -> Content of imported path
Manage general station A File Versian Language Stas infa
descri ption files (GS:)) F GEOMLAZ 33-AMCHProfinetEnca.. V233 English, Ger... Already irstalied Decenrai

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.

4) Click on the check box next to the

name of the GSD file and click on
the [|n5ta||] button. The system V] e ——

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.

| Deleme T insesll | Cancel |

7.3 Configure the PROFINET Network
A CPU must be added to the project and the PROFINET network must be configured before an NR60E2 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 NRG60OE2 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 “NR60", or browse to the NR60 icon by clicking through Other field devices +>
PROFINET 10 +> Encoders +> Advanced Micro Controls Inc. +> Absolute Encoders +> Sandard. At
this point, select either the Multiturn or the Sngleturn branch based on your part number.

> If your part number is NR60OE2-??7?-2201, select Multiturn and then the AMCI NR60-M 28 icon.
> |If your part number is NRG60E2-777?-3701, select Multiturn and then the AMCI NR60-M 30 icon.
> If your part number is NR60OE2-???7?-1?01, select Singleturn and then the AMCI NR60-S16 icon.
Drag and drop the appropriate icon onto the PROFINET network.

4) Drag the green square on the NR60OE2 icon onto the PROFINET network line, or the appropriate port on
the controller, to connect the device to the correct network.

Muarual-00750_V1%.1 ¢
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7.4 Add the NR6OE2 to the PROFINET Network (continued)

5) Right click on the NR60E2 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 NR6OE2 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 NR60OE2.

Manual-0D150_V15.1 ¢ Dewvices & networks

|&¥ Topology view Tﬁ Network view |]‘|' Device view |
i tetwork| 1§ Connections E B e =" | Metwork overdews | Conmections ik
-
W oeice Type Addr.
T SISONETI00NE statdn_1 2M1Z00ETI00,.,
FLCT HRE0-M30 L CPUNSI63 P
P 1516-3 Pral.. AMCI NREO-830 i '} * MRG0 Fois 1 G50 device
Tt asigned L‘-‘. b HRAO4HED AL HEEDAT
|
FHAE_1
b
w
AL » | [100% | —y— I [ »
& Propertles "1 Info ]'t.- Dlagnostics
Gaermeral IO tags | System constants Tixls
= Gemeral (o
= Step 5 Ethemet addresses -
Catalog infeamaticn
= PEOFINETmnterlsce [¥1] Interface networked with
General
< Step B Subnet: | PIEIE_1 -
 Advenced options
Imterdace ppnant
Media redundancy
1 ol
b R=al brme setbngs peotcs
Aot IPaddress: | 192 . 168 . 0 . 155
b Poet2 [ F2E]
dencfzaton & Maintenance Subnexmask: | 255 255 . 255 . 0
« | Synchronize rowter semings with 10 conraller
e rauterd
PROFINET
Bl Generste PROFINET device name sutomstically
PROFINET dévice name:  nr0-mi0
-
Figure T7.3 NR60E2 IP Addressing
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7.5 Set the Telegram

The NR60E2 uses one of five telegrams to communicate cyclically with the controller. The format of the
telegramsis explained in the PROFINET Cyclic Data Formats Reference chapter, starting on page 83.

With the NR60E2 icon selected on the PROFINET bus, click on the “Deviceview” tab. Theview inthe Hard-
ware Catalog will change. Expand the Submodul es tree to show the Submodules available for the NRGOE2.

1) To map the telegram, simply drag the appropriate telegram from the hardware catalog and drop it on slot

1 2 of the NR60OE2 under the Device overview tab.

Marual-00715%0_V15.1 » Ungrouped devices ¢ NRED-ME0 [AMI MASO-M30]

# HEEORE0 [AMED HESG-EG] = = 'E' ﬁ ==l | '&E
& ’
—
L}
- " 4
I’ 3| [100% -

i
~

= Topology view | gy Metwork view | [J] Device view Options el
I 1 | -
4|5
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- HESO-ED o o W [t [
2
P 1 T -
b PO ° Lty B R Pro: <Al -1 | E
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Figure T7.4 Telegram Mapping
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7.6 Set the NR6OE2 Parameters

The NR60E2 uses one of five telegrams to communicate cyclically with the controller. The format of the
telegramsis explained in the PROFINET Cyclic Data Formats Reference chapter, starting on page 83.

With the NRBOE2 icon selected on the PROFINET bus, click on the “Deviceview” tab. The view in the Hard-
ware Catalog will change.

1) Inthe Device overview pane, right click on “Module Access Point” and select “Properties’ from the
resulting drop down list.

2) In the “Module Access Point [Module Access Point]” pane at the bottom of the screen, select “Module
Parameters’. The “ Standard parameters (Encoder Profile)” will appear with the parameters set to their
default values. The parameter values can be changed here. The NR60E2 parameters are explained in the
Programmable Parameters section, starting on page 15.
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7.7 Set the NR60 Device Name
1) Right click on the NR60 icon and select “ Assign device name” from the resulting popup menu.

2) Inthe*Assign PROFINET device name.” windows that appears, click on the [Update list] button.
3) Once the NR60 appears in the table, select the NR6E0 in the table.

4) Confirm that the “PROFINET device name:” at the top of the screen is correct.

5) Click on the[Assign name] button to write the device name to the NR60. The “ Online status information:”
table at the bottom of the screen will show that the name was successfully assigned to the MAC address of

the NR60.
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Figure T7.6 Setting NR60 Device Name

7.8 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 NRG60E2 is configured and ready to use. If you are using the unit in a redundant, ring based,
network that uses the Media Redundancy Protocol (MRP), continue with the following instructions.

Media Redundancy Protocol (MRP) installations require that the NRG60OE2 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 software configuration that must also be completed.

7.9 Configure the NR60OE2 as an MRC
The NR60OE2 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 on the NR60OE2 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 NRGOE2.

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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