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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 2019 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 2019 by Advanced Micro ControlsInc.” You may not alter the contents of this document or charge a
fee for reproducing or distributing it.

Standard Warranty

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

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

Returns Policy

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

24 Hour Technical Support Number

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

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

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

ADVANCED MICRO CONTROLS INC.
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ABOUT THIS M ANUAL

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

the manual’s remaining chapters and their target audience.

Audience

This manual explains the installation and operation of AMCI’s Networked Stepper Indexer/Drivers. It iswrit-
ten for the engineer responsible for incorporating these products into a design as well as the engineer or tech-
nician responsible for their actual installation.

Applicable Units
This manual applies to the SD17060E2 and SD31045E2 units.

> “E2" unitsreleased prior to January, 2019, support the EtherNet/I P and Modbus TCP protocols. They
are factory configured for the EtherNet/IP protocol.

> “E2" unitsthat were released on or after January 18 2019, support the EtherNet/IP, Modbus TCP, and
PROFINET protocols, These units are factory configured for the EtherNet/I P protocol.

The serial numbers for all SD units are date coded and follows the format D°'MMY Ynnnn'. ‘MMYY’ isthe
month and year of manufacturer and ‘nnnn’ is a sequential number that resets every month.

Each unit contains atwo port Ethernet switch, which simplifies network wiring. When the EtherNet/IP proto-
col is used, the unit can act asanode in aDevice Level Ring (DLR). When PROFINET is enabled, the unit
supports the Media Redundancy Protocol (MRP) and can be incorporated in PROFINET installations that use
aredundant ring topol ogy.

With the exception of power requirements and output current, the information in this manual applies equally
to the SD17060E2 and SD31045E2 units. The term “Networked Driver” is used when the information applies
to al drivers.

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 sectionsfor
use in other documents and, if you own Adobe Acrobat 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 pageswhich allows
you to easily print out asingle chapter on aduplex (two-sided) printer.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 7
Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com
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Manual Conventions
Threeicons are used to highlight important information in the manual:

NOTE » gle%Tslizgnr;i 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.

[@ WARNINGJ WARNINGS tell you when people may be hurt or equipment may be damaged if the pro-
cedure is 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 and Other Legal Stuff

The AMCI logo is atrademark of Advanced Micro Controls Inc. “CIP” is atrademark of Open DeviceNet
Vendor Association, Inc. “EtherNet/IP” is atrademark of ControlNet International, Ltd. under license by
Open DeviceNet Vendor Assaciation, Inc. “Adobe” and “Acrobat” are registered trademarks of Adobe Sys-
tems Incorporated.

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

Revision Record

Thismanual, 940-0S172 is the second release of this manual. It wasfirst released on September 28th, 2018. It
changes manual layout and adds information on the PROFINET protocol.

Revision History
940-0S171: May 31, 2016 - Changesto IEC 60417 grounding symbols.

940-0S170: May 23, 2016 - Initial Release

ADVANCED MICRO CONTROLS INC.
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Manual Layout
You will most likely read this manual for one of two reasons:

> If you are curious about the Networked Stepper Indexer/Driver products from AMCI, this manual con-
tains the information you need to determine if these products are the right products for your application.
Thefirst chapter, SD17060E2 & SD31045E2 Specifications contains all of the information you will
need to fully specify the right product for your application.

> If you need to install and use a Networked Stepper Indexer/Driver product from AMCI, then the rest of
the manual iswritten for you. To smplify installation and configuration, the rest of the manual is broken
down into tasks and references. Using a Networked Stepper Indexer/Driver requires you to complete
multiple tasks, and the manual is broken down into sections that explain how to complete each one.

Section Title Page # Section Description
SOL000E2 & 11 | Complete specifications for the SD17060E2 and SD31045E2
products.

Specifications

UL/cUL Recognized 23 Installation guidelines that must be followed in order for an instal-
| nstallations |ation of a Networked Driver to meet UL/cUL criterion.

Reference information on how the driver can be used to control
motion in your application.

Motion Control 25

Calculating Move
Profiles a7

Homing an AMCI 57 Reference information on how the home position of the
Networked Driver SD17060E2 or SD31045E2 can be set.

Configuration Mode 61 Reference information on the format of the network data to and
Data Format from the SD17060E2 or SD31045E2 that is used to configure it.

Reference information on cal culating detailed move profiles.

Command Mode 69 | Referenceinformation on the format of the network datato and
Data Format from the SD17060E2 or SD31045E2 that is used to command it.
General Installation g1 | Referenceinformation on grounding, wiring, and surge suppres-
Guidelines sion, that is applicable to any control system installation.
: Task instructions covering how to install an SD17060E2 or
I rl\]lsett?/I\/lcl)rr]lge?jnDAr\Mecr:l 97 | SD31045E2 on amachine. Includes information on mounting,

grounding, and wiring specific to the units.

Task instructions that covers the options for setting the |P address
Setthe P Address | 109 | B iGN P060E2 or SDI104SE2. o

Task instructions that cover how to add an SD17060E2 or
SD31045E2 to a EtherNet/IP host that supports the use of EDS

Using the EDSFile
with EtherNet/| P 117

files.

Implicit Task instructions for adding a Networked Driver to a project asa
Communications 123 | generic device. This configuration is for EtherNet/IP hosts that do

Without EDS not support EDS files while supporting implicit communications.
.~ Task instructions for adding message instructions to you host con-

Etherl\l/l\lée;/slaPiExpllcn 127 | troller program that write c?ata explicitly to the SD17060E2 or
ging SD31045E2.
Modbus TCP 133 Task instructions for communicating with an SD17060E2 or

Configuration SD31045E2 using the Modbus TCP protocol.

PROFINET Network 137 Task instructions that covers how to add a Networked Drive to a
Configuration PROFINET network.

Optional: Configure
Your Networ
I nterfaces

23 Instructions for the optional task of configuring network interfaces
on your computer or laptop.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 9
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SD17060E2 & SD31045E2 SPECIFICATIONS

This manual is designed to get you up and running quickly with either the
SD17060E2 or the SD31045E2 from AMCI. As such, it assumes you have some
basic knowledge of stepper systems, such as the resolution you want run your
motor at, and the reasons why you’d want to use Idle Current Reduction and the
reasons why you wouldn’t. If these terms or ideas are new to you, we're here to

help. AMCI has a great deal of information on our website and we are adding more
all the time. If you can’t find what you're looking for at http:///www.amci.com, send
us an e-mail or call us. We're here to support you with all of our knowledge and
experience.

Networked Stepper Indexer/Drivers

The AMCI SD17060E2 is a 6.0Arms micro-stepping driver with a170Vdc interna bus voltage. The AMCI
SD31045E2 is a4.4Arms micro-stepping driver with a maximum internal bus voltage of 310Vdc. What makes
each drive uniqueisits built-in indexer that accepts configuration and command data from a host system over
theinterna Ethernet port. The SD17060E2 and SD31045E2 drivers can be configured to use either
Ethernet/IP, PROFINET, or Modbus/TCP protocals, which makes these units easy to integrate into awide
variety of controller systems.

The SD1706E2 and SD31045E2 are members of the growing line of products from AMCI that incorporate
our E2 Technology. E2 Technology by AMCI is an innovative new multi-protocol approach to Ethernet dis-
tributed 1/O.

E2 Technology products are ssmple and intuitive, allowing easy transition between multiple common indus-
trial Ethernet protocols without the need to physically switch parts. An advanced web server integrated into
all AMCI E2 Technology devices facilitates simple device configuration and troubleshooting via web-
browser. Furthermore, an impressive array of advanced features for each supported protocol has been incor-
porated into the devices to meet many unique application requirements.

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

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

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

General Functionality
The combination of host and driver gives you several advantages:

> Sophisticated |/O processing can be performed in the host (PLC or other controller) before sending
commands to the Networked Indexer/Driver.

> All motion logic is programmed in the host, eliminating the need to learn a separate motion control lan-
guage

The integral two port Ethernet switch simplifies network cabling

The DLR functionality eliminates single point failuresin EtherNet/IP environments

The MRP functionality eliminates single point failuresin PROFINET environments

Eliminating the separate indexer lowers Total System Cost

vV VY
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Networked Stepper Indexer/Drivers (continued)
General Functionality (continued)

Both Networked Drivers can be powered from anominal 115 Vac, 50/60 Hz source and they will have a170
Vdc motor bus voltage with thisinput supply. The SD31045E2 Drivers can a so be powered by a nominal 230
Vac 50/60 Hz source and they will have a 310 Vdc motor bus voltage with this input supply.

The output motor current isfully programmable on these Networked Drivers. The SD17060E2 Drivers can be
programmed from 1.0 Armsto 6.0 Arms, while the SD31045E2 Drivers can be programmed from 1.0 Arms
to 4.4 Arms. It is even possible to change the motor current setting while the moveisin progress. These
ranges of output currents makes the Networked Drivers compatible with the complete line of stepper motors
from AMCI.

In addition to the Motor Current setting, the Motor Steps per Turn, Idle Current Reduction, and Anti-Reso-
nance Circuit features are also fully programmable. If you have used other stepper indexer products from
AMCI you will find the programming to be very similar to these products.

All Networked Drivers from AMCI are true RM S motor current control drivers. This means that you will
always receive the motor’s rated torque regardless of the Motor_Resolution setting. (Drivers that control the
peak current to the motor experience a 30% decrease in motor torque when microstepping amotor.) The Net-
worked Drivers automatically switch from RM S to peak current control when the motor isidle to prevent
overheating the motor.

In addition to power and motor hookups, the Networked Drivers have three DC inputs and one DC output that
are used by the indexer. Configuration data from the host sets the function of these points. The output can be
configured to be a Fault Output or a general purpose output. Each input can be individually configured as a:

CW or CCW Limit Switch

Home Limit Switch

Capture Encoder Position Input
Stop Jog or Registration Move I nput
Start Indexer Move

Emergency Stop Input

A/B Encoder Inputs

General Purpose Input

VYVYVYVYVYVYY

Network Data Format

In order to support any host that communicates with the EtherNet/IP, PROFINET, or Modbus TCP protocols,
the format of the dataread from and written to the Networked Driver while in command mode is completely
programmable. The format of the network input and output data can be programmed separately.

The smallest data size used by the Networked Driver is the sixteen bit word, however some parameters and
data values can exceed this size. For these thirty-two bit values, the default data format isreferred to asthe
multi-word format. The data valueis split between the hundreds digit and the thousands digit. For example, a
value of 12,345 would have 12 placed in thefirst (lower addressed) word, and 345 placed in the second (higher
addressed) word. Thisformat greatly simplifies setting parameter values when programming command blocks.

12 ADVANCED MICRO CONTROLS INC.
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Networked Stepper Indexer/Drivers (continued)
Network Data Format (continued)

The other dataformat is a signed thirty-two bit integer format. When using the thirty-two bit format, thereis
one additional parameter named Data Endian. Its useis best explained with an example. The value of
123,456 equals 0001:E240 in hexadecimal. When storing and transmitting this data, some host controllers
will store the least significant word (16#E240) in the lower addressed word in their data tables, while others
will store the most significant word (16#0001) in the lower addressed word in their data tables. These control-
lers expect thirty-two bit values to be returned to them using the same format. Least significant word firstis
called little endian, most significant word first is called big endian. Rockwell Automation controllers use lit-
tle endian format, while the default Modbus format is big endian.

The range of values when using the multi-word format is-32,768,000 to 32,767,999. When
NOTE » ange ol : the mutti-word fol .
used in continuous rotation applications, it is possible to overflow these values. When a posi-

tion value overflows, the value of the associated data words will become indeterminate. AMCI
strongly suggests using the signed 32-hit integer format for continuous rotation applications.

NOTE & EtherNet/I P applications that use an EDS file have the parameters and data val ues defined as
double integers. In these applications, the data formats should be programmed to the thirty-

two bit integer format and the Data Endian parameter should be set to little endian.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 13
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Networked Indexer/Driver User Manuval

Specifications
Driver Type
Two bipolar MOSFET H-bridges with 20KHz
PWM current control.

SD17060E2 Drivers: 170V dc output bus.
SD31045E2 Drivers:. up to 310V dc output bus.

Physical Dimensions
Width: SD17060E2 Drivers: 2.1 inches max.
SD31045E2 Drivers: 2.7 inches max.
Depth: 4.0 inches max.
Height: 6.2 inches
7.0 inches with mounting tabs

Weight
SD17060E2 Drivers. 2.4 |bs. (1.1 kg.) max.
SD31045E2 Drivers:. 2.7 Ibs. (1.25 kg.) max.

Inputs

Differential. UL 1577 recognized, 3750 Vrmsfor
1 minute. Can be wired as single ended inputs.

Accepts 3.5 to 27V dc without the need for an
external current limiting resistor.
Output

Electrical Characteristics:
Open Collector/Emitter. Opto-isolated. (2500
Vac rms (f=60 Hz, t=1 min. duration)
30Vdc, 20 mA max.

The Output can be programmed to be a general
purpose output or a Fault Output.

The Fault Output is normally on. Turns off under
the following conditions:

Resat .....cooeveeene The driver initidization is not

yet complete on power up.
Short Circuit ...... Motor Phase to Phase or Phase

to Earth Ground

Over Temp ........ Heat Sink temperature exceeds
90° C (195° F)

No Motor ........... The motor interlock terminals

are not connected.

Faults are reported in the Network Input Data and
can be cleared through the Network Output Data.

Motor Interlock
Two pins that must be shorted together before
power will be applied to motor. Can be shorted
together through mechanical relay contacts.

Motor Current
SD17060E2 Drivers. Programmable from 1.0 to
6.0 Armsin 0.2 Arms steps.

SD31045E2 Drivers. Programmable from 1.0 to
4.4 Armsin 0.2 Arms steps.
Motor Resolution
Programmable to any value from 200 to 32,767
steps per revolution.
Idle Current Reduction
Programmable from 0% to 100% programmed
motor current in 1% increments. Motor current
is reduced to selected level if there is no motion
for 1.5 seconds. Current is restored to full value
when motion is started.
Internal Power Fuses
10 Amp Slow Blow. Both Line and Neutral are
fused. Fuses are not user replaceable.
Environmental Specifications

Input Power ....... SD17060E2 Drivers; 95 to
132Vac, 50/60 Hz,
5.0 Apk max.
SD31045E2 Drivers: 95 to
264Vac, 50/60 Hz,
5.0 Apk max.

Ambient Operating Temperature

........... -4° to +122°F (-20° to +50°C)
Storage Temperature

........... -40° to +185°F (-40° to +85°C)
Humidity ........... 0 to 95%, non-condensing

Motor Specifications
Type .o 2 phase. 4, 6, or 8 lead motor

Insulation ..... Minimum 500V dc phase-to-phase
and phase-to-case

Inductance .... 0.3 mH minimum. 2.5 to 45 mH
recommended

Connectors
All mating connectors are included with driver.

Connector Wire Strip Length Min./Max. Tightening Torque

1/0 28-16 AWG | 0.275inches 1.91/2.23 Ib-in (0.22/0.25 Nm)
Motor 24 - 12 AWG | 0.275inches 4.46/5.35 Ib-in (0.5/0.6 Nm)
Power 24-12 AWG | 0.275inches 4.46/5.35 |b-in (0.5/0.6 Nm)

14
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Indexer Functionality
Thetable below lists the functionality offered by the indexer built into the AMCI Networked Drivers

Feature Description

Multiole Network The SD17060E2 and SD31045E2 units can be configured to communicate
PPotocoI p with EtherNet/IP, PROFINET, or Modbus TCP protocols. This allows easy
setup and communication with awide range of host controllers.

The SD17060E2 and SD31045E2 units act as Beacon-Based Nodesin
EtherNet/IP-DLR Device Level Ring environments. This functionality results in the fastest
response to changes in the redundant network.

The SD17060E2 and SD31045E2 units have Media Redundancy Protocol
support, which adds redundancy to the PROFINET protocol.

Each of the three inputs can be programmed as a Home Limit, Over Travel
Programmable Inputs Limit, Capture Input, Jog Stop, or E-Stop Input. They can also be pro-
grammed to accept a quadrature encoder.

The single output on the Networked Driver can be programmed as a Fault
Output or as ageneral purpose DC output point.

Starting Speed, Running Speed, Acceleration, Deceleration, and Accel/
Decel Types are fully programmable.

Allows you to set the machine to a known position. The Networked Driver

PROFINET-MRP

Programmable Output

Programmabl e Parameters

Homing can home to adiscrete input or to an encoder marker pulse.
Allowsyou to jog the motor in either direction based on a bit from your con-
Jog Move e y
S Allowsyou to jog the motor in either direction based on acommand bit from
Registration Move your controller. When a controlled stop is issued, the move will output a pro-
grammable number of steps before coming to a stop.
Encoder Registration Uses the count from a quadrature encoder to determine when a move begins
Move to decelerate and stop. Commonly used in spooling/despooling applications.
: Allows you to drive the motor a specific number of stepsin either direction
Relative Move from the current location.
Abeolite o i%lclgt\f\gsnyou to drive the motor from one known location to another known
Assembled Move Allows you to perform a sequence of relative moves. These moves can be

performed with or without stopping between them.
Allows you to program a move that is run when one of the programmable

Indexer Move inputs makes a transition.
Hold Move aallll 8(\;\./3 you to suspend a move and restart it without losing your position
Resume Move Allows you to restart a previously held move operation.
Immediate Stop Allows you to immediately stop all motion if an error condition is detected

by your host controller.

. When the Networked Driver is configured to accept an encoder, the encoder
Stall Detection can be used to verify motion when a move command is issued.

The Networked Driver can be configured to control the position of a motor
Electronic Gearing based on feedback from an external encoder. The ratio of encoder pulsesto
motor pulsesis full programmable and can be changed on-the-fly.

Table R1.1 Indexer Functionality

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 15
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Driver Functionality

This table summarizes the features of the stepper motor driver portion of the SD17060E2 and SD31045E2.

Feature Benefits

170 Vdc or 310 Vdc A high voltage output bus means you can derive more high speed torque

Output Bus (power) from your stepper motor.
RMS current control give the Networked Driver the ability to drive the
RMS Current Control motor at its fully rated power when microstepping. Peak current controllers

typically experience a 30% drop in power when microstepping a motor.

RMS current supplied to the motor can bgé:)rogrammed in 0.2 amp incre-
ments. This allows you to use a Networked Driver with the full line of
AMCI stepper motors.

Programmable
Motor Current

Programmable Idie Extends motor life by reducing the motor current when not running. This
Current Reduction extends the life of the motor by reducing its operating temperature.
Programmable Allows you to tailor the driver circuitry to the motor’s impedances, thereby
Current Loop Gain maximizing your motor’s performance.
Programmable Allows you to scale your motor count to areal world value. (counts per inch,
Motor Steps/Turn counts per degree, etc.)

This circuitry gives the Networked Driver the ability to modify motor cur-
rent waveforms to compensate for mechanical resonance in your system.
Thiswill give you smooth performance over the entire speed range of the
motor.

Safety feature that prevents power from being applied to the motor connec-
tor if awire jumper does not exist between two of its pins. A mechanical
Motor Interlock contact can be used to disable the current to the motor. The vol ta%e between
the two interlock pins never exceeds 5Vdc, but 115/230Vac may be present
between either of the Interlock pins and either of the power supply inputs.

- - Safety feature that removes power from the motor if ashort is detected in
Wiring Short Detection | 5066 the windings of the motor.

Protects the Networked Driver from damage by removing power from the
OverD'gtegcmﬁgrrz]ature rrllgtor if the internal temperature of the driver exceed a safe operating thresh-
old.

Anti-Resonance Circuitry

Table R1.2 Driver Functionality

Available Inputs

Each Networked Driver hasthree DC inputs that accept 3.5 to 27V dc signals. (5 to 24Vdc nominal) They can
be wired as differential, sinking, or sourcing inputs. How the Networked Driver uses these inputsis fully pro-
grammable aswell astheir active states. (Each input can be programmed to act asa Normally Open (NO) or

Normally Closed (NC) input.)

Home Input

Many applications require that the machine be brought to a known position before normal operation can
begin. Thisis commonly called “homing” the machine or bringing the machine to its “home” position. Each
Networked Driver allows you to define this starting position in two ways. The first is with a Position Preset
Command. The second is with a sensor mounted on the machine. When you define one of the inputs as the
Home Input, you can issue commands to the Networked Driver that will cause the unit to seek this sensor.
How the Networked Driver actually finds the home sensor is described in the reference chapter Homing an
AMCI Networked Driver starting on page 57.

16,
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Available Inputs (continued)

CW Limit Switch or CCW Limit Switch
Each input can be defined asa CW or CCW Limit Switch. When used this way, the inputs are used to define
the limits of mechanical travel. For example, if you are moving in a clockwise direction and the CW Limit
Switch activates, all motion will immediately stop. At this point, you will only be able to movein the counter-
clockwise direction.

Start Indexer Move Input

Indexer Moves are programmed through the Network Data like every other move. The only difference isthat
Indexer Moves are not run until a Start Indexer Move Input makes a inactive-to-active state transition. This
allows a Networked Driver to run critically timed moves that cannot be reliably started from the network due
to datatransfer lags.

If Inputs 1 and 2 are programmed as quadrature encoder inputs and Input 3 is programmed as a Start Indexer
Move Input, then the quadrature encoder position datawill be captured whenever Input 3 transitions. An inac-
tive-to-active state transition will also trigger an Indexer Move if oneis pending.

Emergency Stop Input

When an input is defined as an Emergency Stop, or E-Stop Input, motion will immediately stop when this
input becomes active. The driver remains enabled and power is supplied to the motor. No move can begin
while thisinput is active.

Stop Jog or Registration Move Input

When an input is configured as a Stop Jog or Registration Move Input, triggering this input during a Jog
Move or Registration will bring the move to a controlled stop. The controlled stop istriggered on an inactive-
to-active state change on the input. Only Jog Moves and Registration Moves can be stopped with thisinput
type, al other moves will ignore this input.

If Inputs 1 and 2 are programmed as quadrature encoder inputs and Input 3 is programmed as a Stop Jog or
Registration Move Input, then the quadrature encoder position datawill be captured when Input 3 makes an
inactive-to-active transition to bring a Jog or Registration Move to a controlled stop. The encoder position
datais not captured if a Jog or Registration Move is not in progress. If you want to capture encoder position
data on every transition of Input 3, configure it as a Start Indexer Move Input.

Capture Encoder Position Input

Asdescribed in the Start I ndexer Move I nput and Stop Jog or Registration Move | nput sections above, a
Networked Driver can be configured to capture the encoder position value on atransition on Input 3.

Encoder Feedback

Each Networked Driver can be configured to accept a quadrature encoder instead of discrete inputs. Inputs 1
and 2 can be programmed to accept the +A and +B signals from a quadrature encoder. When using an
encoder, you have two additional choiceswhen configuring Input 3. First, the £Z signal can be wired to Input
3 and used to home the machine. Second, Input 3 can be used to capture the encoder position when it transi-
tionsif it is programmed as a Capture Encoder Position Input or a Jog Move Stop Input.

Additional information on the ways to use an encoder with a Networked Driver is described in the Encoder
Functionality section on page 18.
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Available Inputs (continued)

General Purpose Input

If your application does not require all three inputs, you can configure the unused inputs as General Purpose
Inputs. The inputs are not used by the Networked Driver, but the input state is reported in the network data.

Encoder Functionality
Inputs 1 and 2 can be programmed to accept the +A and £B signals from a quadrature encoder. When using an
encoder, you have two additional choiceswhen configuring Input 3. First, the £Z signal can be wired to Input
3 and used to home the machine. Second, Input 3 can be used to capture the encoder position when it transi-
tionsif it is programmed as a Capture Encoder Position Input or a Jog Move Stop Input.

Using an encoder input gives you the ability to:

» Home the machine to the encoder marker pulse
» Detect motor stall conditions
» Run Encoder Registration Moves

Electronic Gearing

In this mode, the stepper motor follows the rotation of an external encoder. This encoder istypically attached
to another motor. The ratio of encoder pulsesto stepper pulsesis programmable over awide range. Thismode
electronically couples the two motors together through a programmable gear ratio.

Encoder Registration Move

The encoder position acts as aregistration mark in an Encoder Registration Move. Typically, the encoder is
mounted separately from the motor. With this mode, the Networked Driver will drive the motor until the
desired encoder count is reached, at which time the motor begins to decelerate and stop. This functionality is
useful in spool winding or unwinding applications, where the motor drives the spool and the encoder mea-
sures the material length asit enters or exits the spool. Asthe spool diameter increases or decreases, the pro-
grammed distance remains the same because you are measuring material, not the number of turns.

ADVANCED MICRO CONTROLS INC.
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Network Interface Description

The network interface is located on the top of the drive, towards the tabbed mounting surface. The network
status LED’s are also located in this area.

Ethernet Interface

The Ethernet Interface on the SD17060E2 and SD31045E2 drivers has two standard RJ-45 jacks that accept
any standard 100baseT cable. Both jacks are used in EtherNet/IP DLR and PROFINET MRP applications. If
you are using the Modbus TCP protocol, or are not using DLR or MRP functionality, then you can connect to
either jack. Both Ethernet ports on the Ethernet Drivers have " auto switch” capability. This meansthat a stan-
dard cable can be used when connecting the Ethernet Driver to any device. Crossover cables are never
needed.

OO0 @®|| $p17060E2 TOP VIEW
O

QQ(:DQ@N } 14821 STATUSLEDﬂs
OOOOOOPIOOTT [ [k Status
Network Status

Module Status
Figure R1.1 Ethernet Interface Location

The two ports are internally connected to an ethernet switch. In non-DLR applications, either port can be
used. You also have the ability to daisy chain a second device off of the Networked Driver if thiswould sim-
plify your network wiring.

There are two LED’s on each of the RJ-45 jacks. The left LED is not used. Theright LED showsthe link sta-
tus of the Ethernet connection. This LED will be on if the hardware connection is correct.

There are two additional LED’sto the left of the jacks. The Module Status (MS) LED gives additional infor-
mation on the status of the unit. The Network Status (NS) LED gives additional information on the status of
the network protocol.

Status LED'’s

Front Panel Status LED’s

» Power: Thisgreen LED should be on when power is applied to the drive. If the LED is off, the input
voltage is below 95Vac or one or both of the internal fuses are blown. The fuses are not field replace-
able.

> Status: Steady Green ...... Driver OK
Steady Red ......... Short Circuit Fault
Over Temperature Fault
Interlock Missing

Blinking Green ... Successful write to Flash memory. Cycle power to the drive.
Blinking Red ...... Failure to write to Flash memory. Cycle power to the drive before
attempting another write.

A Networked Driver will only detect motor errors when the motor current is enabled.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 19
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Status LED’s (continued)

Ethernet Status LED’s

Link Status — On when thereisaphysical link C Jo000® | sp17060E2 TOP VIEW

between the Ethernet port of the Networked
Driver and the Ethernet port of the device the COOeS QA

when data is being transmitted over the Ether-

driver is plugged into. This LED will flash QOQOQOO@ SOEW[WHH
O

net link. elelelelele e

5 i\ STATUS LED's
o Link Status
Not Used

Module Status (MS) LED — The Module Status

Network Status

LED isabi-color red/green LED. The state of

Module Status

the LED depends on the state of the network Figure R1.2 Ethernet Status LED's

adapter module.

LED State EtherNet/IP Definition Modbus TCP Definition

PROFINET Definition

Off No Power
'gégr/r(‘;arﬂegg Power up Self-Test (Occurs very quickly on power up.)

FIaGsrrmiegg Waiting for valid physical connection to the network.

Not Implemented

Steady Green| Drive and Network are operational.

Device Name or |P Address
are set.

Initializing: IP Address Conflict

Initializing: Device Name or
IP Address are not set.

Flashing Red | |f the Network Status LED is also flashing red, 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 flash memory hasfailed. Cycle power to the unit to clear thisfault.

Steady Red Major Fault. Cycle power to the unit to attempt to clear the fault.

Table R1.3 Module Status LED States

.20,
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Status LED’s (continued)

Network Status (NS) LED

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

SD4840E2 is configured to for.

LED State EtherNet/IP Definition Modbus TCP Definition

PROFINET Definition

lgld% power, d#plicate II; _
ress on the network, mis-
Off No Power OR No IP Address match in Device Name. or no
connection to 10 Controller.
Aﬁzlégr/réa:tieg% Power up Self-Test (Occurs very quickly on power up.)
I ndicates number of connec- :
Flashing | Ethernet connection, tions with 2 second delay On-ling Stop state. A connec-
g tion with the IO Controller is
Green but no CIP between groups. The unit established and it isin its
connections supports up to 5 concurrent STOP state
connections. '
; On-line, Run state. A connec-
Valid Ethernet : e :
tion with the IO Controller is
Steady Green | network and C1P Not Implemented established andit isin its RUN
State.
If the MSLED is _ _
Flashing | Steady green: Network | Not Implimented Not Implimented
Red | Connection Timeout
If the MS LED is blinking green: |P Address or Network Protocol changed: Cycle power
Steady Red Duplicate | P address on network. Not Implemented

Table R1.4 Network Status LED States

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786
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Notes
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UL/cUL RECOGNIZED INSTALLATIONS

The SD17060E2 and SD31045E2 drivers are Underwriter Laboratory Inc.® listed
devices. It is listed as “Industrial Control Equipment” under the control number

60GB. The UL file number is E231137. These units are appropriate for UL and cUL
applications.

UL Required Information

If your installation isto meet UL requirements, you must be aware of the following information when using
the SD17060E2 or SD31045E2.

Maximum surrounding air temperature is +50°C

The driver does not incorporate internal motor overload protection.
The driver does not provide motor over temperature protection.
The driver does not provide overspeed protection.

YV V. V Vv VY

The driver shall be used in pollution degree 1 or 2 environments. If the driver is mounted in an enclo-
sure, this enclosure must meet these requirements.

All wiring to the driver shall be R/C (AVLV2), minimum rating of 80°C, 300V, except secondary |ow-
voltage circuit wiring.

\4

Use 75°C copper conductors only.

Terminals shall be tighten to manufacturer’s recommended torques

Power Connector shall be rated for aminimum 12A, 600V, in a pollution degree 2 environment’
Motor Connector shall be rated for aminimum 16A, 600V, in a pollution degree 2 environment”

vV V. V Vv VY

1/O Connector shall be rated for aminimum 8A, 300V, in a pollution degree 2 environment®

T The mating connectors supplied with these units meet these requirements. Additional mating connectors
can be ordered directly from Phoenix Contact under the following part numbers:

Location Phoenix Contact Part Number

Power 1737822
Motor 1912919
1/0 1803633

Table R2.1 Mating Connectors
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Notes
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MOTION CONTROL

When a move command is sent to a Networked Driver, the unit calculates the
entire profile before starting the move or issuing an error message. This chapter

explains how the profiles are calculated and the different available moves.

Definitions

Units of Measure

Distance: Every distanceis measured in steps. When you configure the unit, you will specify the number of
steps you want to complete one rotation of the motor shaft. It is up to you to determine how many steps are
required to travel the appropriate distance in your application.

Speed: All speeds are measured in steps/second. Since the number of steps needed to complete one shaft
rotation is determined by your programming, it is up to you to determine how many steps per second is
required to rotate the motor shaft at your desired speed.

Acceleration: Thetypical unit of measure for acceleration and deceleration is steps/second/second, or steps/
second?. However, when programming a Networked Driver, all acceleration and deceleration values must be
programmed in the unit of measure of steps/second/millisecond.

» To convert from steps/second2 to steps/second/millisecond, divide the value by 1000. This must be done
when converting from a value used in the equations to a value programmed into a Networked Driver.

> To convert from steps/second/millisecond to steps/secondz, multiply the value by 1000. This must be
done when converting from the value programmed into a Networked Driver to the value used in the
equations.

Motor Position

Motor Position is defined in counts, and its limits are based on the data format you choose when configuring
the unit. The default multi-word format limits the Motor Position range from -32,768,000 to +32,767,999. If

you choose the thirty-two bit double integer format, the rangeis-2,147,483,648 to +2,147,483,647. In contin-
uous rotation applications, you should choose the double integer format.

Home Position

The Home Position is any position on your machine that you can sense and stop at. There are two ways to
defining the Home Position. Thefirst is using the Preset Position command to set the Motor Position register
to aknown value. The second method is using one of the Find Home commands. If you use the unit’s Find
Home commands, the motor position and encoder position registers will automatically be set to zero once the
home position is reached. Defining a Home Position is completely optional. Some applications, such asthose
that use the Networked Driver for speed control, don’'t require position data at all.

Count Direction

Clockwise moves will always increase the motor position register reported back to the host. Some of the
moves, such as the Jog Move, have a positive and negative command. A positive command, such as the +Jog
Move command, will result in a clockwise rotation of the shaft.

Starting Speed

The Starting Speed is the speed that most moves will begin and end at. This value is set while configuring the
unit and it has avalid range of 1 to 2,999,999 steps/second. Thisvalueistypically used to start the move
above the motor’s low frequency resonances and, in micro-stepping applications, to limit the amount of time
needed for acceleration and deceleration. AMCI does not specify a default value in this manual becauseit is
very dependent on motor size and attached load.
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Definitions (continued)

Target Position

The Target Position is the position that you want the move to end at. There are two ways to define the Target
Position, with relative coordinates or absol ute coordinates.

Relative Coordinates

Relative coordinates define the Target Position as an offset from the present position of the motor. Most
moves use relative coordinates.

» Therange of valuesfor the Target Position when it istreated as an offset is+8,388,607 counts. Positive
offsets will result in clockwise moves, while negative offsets result in counter-clockwise moves.

» The Motor Position value reported back to the host can exceed £8,388,607 counts. The only way to
move beyond £8,388,607 counts is with multiple relative moves or jog commands.

Absolute Coordinates

Absolute coordinates treat the Target Position as an actual position on the machine. Note that you must set the
Home Position on the machine before you can run an Absolute Move. (See Home Pasition on the previous
page.)

» Therange of values for the Target Position when it is treated as an actual position on the machineis
18,388,607 counts. The move will be clockwise if the Target Position is greater than the Current Posi-
tion and negative if the Target Position is less than the Current Position.

> The Motor Position value reported back to the host can exceed +8,388,607 counts. However, you can-
not move beyond +8,388,607 counts with an Absolute Move. The only way to move beyond
48,388,607 countsis with multiple relative moves or jog commands.

Definition of Acceleration Types

With the exception of Registration Moves, all move commands, including homing commands, allow you to
define the acceleration type used during the move. The Networked Driver supports three types of accelera-
tions and decelerations. The type of acceleration used is controlled by the Acceleration Jerk parameter.

Detailed move profile calculations, including the effect of the Acceleration Jerk parameter, can be found in
the reference section, Calculating Move Profiles, starting on page 47.

Linear Acceleration

When the Acceleration Jerk parameter equals zero, the axis accel erates (or decelerates) at a constant rate until
the programmed speed is reached. This offers the fastest accel eration, but consideration must be given to
insure the smoothest transition from rest to the accel eration phase of the move. The smoothest transition
occurs when the configured Starting Speed is equal to the square root of the programmed Linear Accelera
tion. Note that other values will work correctly, but you may notice a quick change in velocity at the begin-
ning of the acceleration phase.

————— — Programmed
/ Speed

[E—— TIME

SPEED

ACCELERATION

Figure R3.1 Linear Acceleration
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Definition of Acceleration Types (continued)

Triangular S-Curve Acceleration

When the Acceleration Jerk parameter equals one, the axis accelerates (or decelerates) at a constantly chang-
ing rate that is slowest at the beginning and end of the acceleration phase of the move. The Triangular S
Curvetype offers the smoothest acceleration, but it takestwice aslong asaLinear Acceleration to achievethe

same vel ocity.
777777777 — Programmed
/ Speed /\

| 2t TIME | 2t !TIME

SPEED

ACCELERATION

Figure R3.2 Triangular S-Curve Acceleration

Trapezoidal S-Curve Acceleration

When the Acceleration Jerk parameter isin the range of 2 to 5,000, Trapezoidal S-Curve accelerationis used.
The Trapezoidal S-Curve acceleration isagood compromise between the speed of Linear acceleration and the
smoothness of Triangular S-Curve acceleration. Like the Triangular S-Curve, this acceleration type begins
and ends the accel eration phase smoothly, but the middle of the acceleration phaseis linear. Figure R3.3
shows atrapezoida curve when the linear acceleration phaseis half of the total acceleration time. With this
setting, the Trapezoidal S-Curve acceleration only requires 33% more time to achieve the same velocity asa
Linear Acceleration.

z
7777777 — Programmed |C:)
/ /— Speed <| / \
w o
| |
o —
g ¢
| 4/3t TIME o | 4/3t | TIME
| 1/4 172 1/4 < ‘ 1/4 112 14
Figure R3.3 Trapezoidal S-Curve Acceleration
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A Simple Move
As shown in the figure below, amove from A (Current Position) to B (Target Position) consists of severa
parts.

@
@ ®

Programmed Speed

SPEED

Starting Speed
POSITION

A B
Figure R3.4 A Trapezoidal Profile
1)The move begins at point A, where the motor jumps from rest to the configured Sarting Speed. The
motor then accel erates at the programmed Accel eration Value until the speed of the motor reaches the
Programmed Soeed. Both the Acceleration Value and the Programmed Speed are programmed when
the move command is sent to the Networked Driver.

2)The motor continues to run at the Programmed Speed until it reaches the point where it must
decelerate before reaching point B.

3)The motor decelerates at the Deceleration Value, which is also programmed by the move command,
until the speed reaches the Starting Speed, which occurs at the Target Position (B). The motor stops at
this point. Note that the accel eration and decel eration values can be different in the move.

Figure R3.4 above shows a Trapezoidal Profile. A Trapezoidal Profile occurs when the Programmed Speed is
reached during the move. This occurs when the number of steps needed to accel erate and decelerate are less
than the total number of stepsin the move.

Figure R3.5 below shows a Triangular Profile. A Triangular Profile occurs when the number of steps needed
to accelerate to the Programmed Speed and decel erate from the Programmed Speed are greater than the total
number of stepsin the move. In this case, the profile will accelerate as far asit can before it has to decelerate
to reach the Starting Speed at the Target Position. The Programmed Speed is never reached.

Programmed Speed

/\ Starting Speed
I POSITION
A B
Figure R3.5 A Triangular Profile

SPEED
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Controlled and Immediate Stops

Once amoveis started, there are several waysto stop the move before it comesto an end. These stops are
broken down into two types:

» Controlled Stop: The axisimmediately begins decelerating at the move's programmed deceleration
value until it reaches the configured Starting Speed. The axis stops at this point. The motor position
valueis still considered valid after a Controlled Stop and the machine does not need to be homed again
before Absolute Moves can be run.

» Immediate Stop: The axisimmediately stops motion regardless of the speed the motor is running at.
Sinceit is possiblefor theinertia of the load attached to the motor to pull the motor beyond the stopping
point, the motor position value is considered invalid after an Immediate Stop. The machine must be
homed or the position must be preset before Absolute Moves can be run again.

Host Control

Hold Move Command: Thiscommand can be used with some moves to bring the axis to a Controlled Stop.
The move can be resumed and finished, or it can be aborted. Not all moves are affected by this command. The
section Basic Move Types, starting on page 29, describes each move type in detail, including if the moveis
affected by this command.

Immediate Stop Command: When this command is issued from the host, the axis will come to an Immedi-
ate Stop. The move cannot be restarted and the machine must be homed again before Absolute Moves can be
run.

Hardware Control

CW Limit and CCW Limit Inputs: In most cases, activating these inputs during amove will bring the axisto
an Immediate Stop. The exceptions are the CW/CCW Find Home commands, the CW/CCW Jog Move com-
mands, and the CW/CCW Registration Move commands. The Find Home commands are explained in the ref-
erence section, Homing an AMCI Networked Driver, which starts on page 57. The CW/CCW Jog Move
commands are fully explained on page 31, and the CW/CCW Registration Move commands are fully
explained on page 33.

Emergency Stop Input: It ispossibleto configure an input asan Emergency Stop Input. When an Emer-
gency Stop Input is activated, the axis will come to an Immediate Stop, regardless of the direction of travel.
Note that power is not removed from the motor.

Basic Move Types

Relative Move
Relative Moves move an offset number of steps (n)

from the Current Position (A). A trapezoidal profileis A Programmed Speed
shown to theright, but Relative Moves can also gener- i

ate triangular profiles. The command'’s Target Position 7 Starting Speed
isthe move's offset. The offset can be in the range of

| POSITION
+8,388,607 counts. Positive offsets will result in A . . Atn
clockwise moves, while negative offsets result in Figure R3.6 Relative Move
counter-clockwise moves.

' NOTE » 1) You do not have to preset the position or home the machine before you can use a Relative
| Moves. That is, the Position Invalid status bit can be set.

2) Relative Moves allow you to move your machine without having to cal culate absolute posi-
tions. If you are indexing arotary table, you can preform arelative move of 30° multiple
times without recal culating new target positionsin your controller. If you perform the same
action with Absolute Moves, you would have to calculate your 30° position followed by
your 60° position, followed by your 90° position, etc.
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Basic Move Types (continued)
Relative Move (continued)

Relative Moves can be brought to a Controlled Stop by using the Hold Move Command from your host con-
troller. When the command is accepted, the axis will immediately decel erate at the programmed rate and stop.
When stopped successfully, the Networked Driver will set aln_Hold_Sate bit in the input datatable. The
Relative Move can be restarted with the Resume M ove command from the host controller or the move can be
aborted by starting another move. The Resume Move command allows you to change the move's Pro-
grammed Speed, Acceleration Value and Type, and the Deceleration Value and Type. The Target Position
cannot be changed with the Resume Move Command.

Controlled Stop Conditions
» The move completes without error.

> Youtogglethe Hold Move contral bit in the Network Output Data. Note that your holding position will
most likely not be the final position you commanded. You can resume a held Relative Move by using
the Resume Move command. The use of the Hold_Move and Resume_Move bitsisfurther explained in
the Controlling Moves I n Progress section starting on page 42.

Immediate Stop Conditions
» The Immediate Stop bit makes a 0—1 transition in the Network Output Data.

» Aninactive-to-active transition on an input configured as an E-Stop Input.

>» A CW or CCW Limit Switch isreached. If thelimit that isreached is the same as the direction of travel,
for example, hitting the CW limit while running a CW move, a Reset Errors command must be issued
before moves are allowed in that direction again. If the limit that is reached is opposite the direction of
travel, a Reset Errors command does not have to be issued.

Absolute Move

Absolute Moves move from the Current Position (A)
to agiven position (B). (The Networked Driver calcu- Programmed Speed
lates the direction and number of steps needed to move
to the given position and moves that number of steps.) Starting Speed

A trapezoidal profile is shown to the right, but Abso- | POSITION
lute Moves can a so generate triangular profiles. The A B

command’s Target Position can be in the range of
18,388,607 counts. The move will be clockwiseiif the
Target Position is greater than the Current Position and

counter-clockwise if the Target Position is less than
the Current Position.

SPEED

Figure R3.7 Absolute Move

l NOTE » 1) The Home Position of the machine must be set before running an Absolute Move. See the
reference section, Homing an AMCI Networked Driver, which starts on page 57, for infor-
mation on homing the machine.

2) The Motor Position must be valid before you can use an Absolute Move. The Motor Posi-
tion becomes valid when you preset the position or home the machine.

3) Absolute Moves allow you to move your machine without having to calculate relative posi-
tions. If you are controlling arotary table, you can drive the table to any angle without hav-
ing to calculate the distance to travel. For example an Absolute Move to 180° will movethe
table to the correct position regardless of where the move starts from.
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Basic Move Types (continued)
Absolute Move (continued)

Controlled Stop Conditions
» The move completes without error.

> YoutoggletheHold Move contral bit in the Network Output Data. Note that your holding position will
most likely not be the final position you commanded. You can resume a held Absolute Move by using
the Resume_Move bit or the move can be aborted by starting another move. The use of the Hold_Move
and Resume_Move bitsis explained in the Controlling Moves I n Progress section starting on page 42.

Immediate Stop Conditions
> The Immediate Stop bit makes a 0—1 transition in the Network Input Data.

» Aninactive-to-active transition on an input configured as an E-Stop Input.

>» A CW or CCW Limit Switch isreached. If thelimit that isreached is the same as the direction of travel,
for example, hitting the CW limit while running a CW move, a Reset Errors command must be issued
before moves are allowed in that direction again. If the limit that is reached is opposite the direction of
travel, a Reset Errors command does not have to be issued.

CW/CCW Jog Move

Jog Moves move in the programmed direction as long as the command is active. Two commands are avail-
able. The CW Jog Move will increase the motor position count while the CCW Jog Move will decrease the
motor position count. These commands are often used to give the operator manual control over the axis.

Jog Moves are al'so used when you are interested in controlling the speed of the shaft instead of its position.
One such application is driving a conveyor belt. To accommodate these applications, the running speed,
acceleration, and decel eration of the Jog Move can be changed while the moveisin progress.

The CW Limit and CCW Limit inputs behave differently for CW/CCW Jog Moves and CW/CCW Registra-
tion Movesthan all other move types. Like all moves, activating alimit will bring the move to an Immediate
Stop. Unlike other moves, a Jog or Registration move can be started when an end limit switch is active pro-
vided that the commanded direction is opposite that of the activated switch. For example, a CW Jog Move
can beissued while the CCW limit switch is active. This allows you to move off of an activated end limit
switch.
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Basic Move Types (continued)
CW/CCW Jog Move (continued)

As shown below, a Jog Moves begins at the programmed Starting Speed, accelerates at the programmed rate
to the Programmed Speed and continues until a stop condition occurs. If it isa Controlled Sop Condition, the
Networked Driver will decelerate the motor to the starting speed and stop without losing position. If it isan
Immediate Sop Condition, the motion stopsimmediately and the position becomes invalid.

It is possible to change the speed of a Jog Move without stopping the motion. The Programmed Speed, Accel-
eration, and Deceleration parameters can be changed during a Jog Move. When the Programmed Speed is
changed, the motor will accelerate or decelerate to the new Programmed Speed using the new accelerate/
decelerate parameter values. If you write a Programmed Speed to the unit that is less than the starting speed,
the Jog Move will continue at the previously programmed speed.

[m)
m Programmed Speeds
o Changed During Move
n \
’ Starting Speed
| | | 8 o POSITION
Change in Change in Controlled
Parameters Parameters Stop Condition

Figure R3.8 Jog Move

Controlled Stop Conditions
» The Jog Move Command bit isreset to “0”.

» Aninactive-to-active transition on an input configured as a Sop Jog or Registration Move Input.

> You toggle the Hold_Move control bit in the Network Output Data. The use of the Hold_Move and
Resume_Move bitsis explained in the Controlling Moves I n Progress section starting on page 42.

Immediate Stop Conditions
» Thelmmediate Stop bit makes a 0— 1 transition in the Network Input Data.

> A inactive-to-active transition on an input configured as an E-Stop Input.

» A CW or CCW Limit Switch isreached. If the limit that is reached is the same as the direction of travel,
for example, hitting the CW limit while running a CW move, a Reset Errors command must be issued
before moves are allowed in that direction again. If the limit that is reached is opposite the direction of
travel, a Reset Errors command does not have to be issued.

NOTE » | Notethat itis possible to start amove whilea CW or CCW Limit Switch is active as long as
the direction of travel isopposite that of the activated Limit Switch. For example, it ispossible

to start a CW Jog Move while the CCW Limit Switch is active.

ADVANCED MICRO CONTROLS INC.
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Basic Move Types (continued)

CW/CCW Registration Move

Similar to aJog Move, a Registration Move will travel in the programmed direction as long as the command
is active. CW Registration Moves increase the motor position count while the CCW Registration Moves
decrease the motor position count. When the command terminates under Controlled Stop conditions, the Net-
worked Driver will output a programmed number of steps as part of bringing the moveto a stop. Note that all
position values programmed with a Registration Move are relative values, not absolute machine positions.

Controlled
Stop Condition

Programmed Speed

| / \I Starting Speed b os1TION

|
Programmed
Number of Steps

SPEED

Figure R3.9 Registration Move

NOTE » | !f the Programmed Number of Steps are |ess than the number of steps needed to bring the axis
to a stop based on the Programmed Speed and Decel eration values set with the command, the

Networked Driver will decelerate at the programmed Decel eration value until it has output the
Programmed Number of Steps and then stop the move without further decel eration.

An additional feature of the Registration Moves isthe ability to program the driver to ignore the Controlled
Stop conditions until a minimum number of steps have occurred. This value is programmed through the Min-
imum Registration Move Distance parameter, which is set when you command the Registration Move. The
figure below shows how the Minimum Registration Move Distance parameter affects when the Stop Condi-
tion is applied to the move. As shown in the second diagram, Controlled Stop conditions are level triggered,
not edge triggered. If aControlled Stop Condition occurs before the Minimum Registration Move Distance is
reached and stays active, the move will begin its controlled stop once the Minimum Registration Move Dis-
tanceis reached.

Controlled
a Stop Condition
E ~ Programmed Speed
o / \l
Starting Speed
| 9902 pOSITION
| Minimum Registration | Programmed
Move Distance Number of Steps
Controlled
a Stop Condition
H_J Programmed Speed
O / \'
Starting Speed
| N9 9P%eC POSITION
|< < o
! Minimum Registration l Programmed I
Move Distance Number of Steps
Figure R3.10 Min. Registration Move Distance
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Basic Move Types (continued)
CWI/CCW Registration Move (continued)

Controlled Stop Conditions

> The Registration Move Command bit isreset to “0”.
» A positive transition on an input configured as a Sop Jog or Registration Move Input.

NOTE & Starting a Registration Move with a Sop Jog or Registration Move Input in its active
statewill result in amove of (Minimum Registration Distance + Programmed Number

of Seps).

> Youtogglethe Hold_Move control bit in the Network Output Data. The Networked Driver responds by
using the programmed Deceleration value to bring the move to a stop, without using the value of the
Programmed Number of Steps parameter. A Registration Move does not go into the Hold State if the
Hold_Move control bit is used to stop the move and it cannot be restarted.

Immediate Stop Conditions

» Thelmmediate_Stop bit makes a 0—1 transition in the Network Input Data.
» Aninactive-to-active transition on an input configured as an E-Stop Input.

>» A CW or CCW Limit Switch isreached. If thelimit that isreached is the same as the direction of travel,
for example, hitting the CW limit while running a CW move, a Reset Errors command must be issued
before moves are allowed in that direction again. If the limit that is reached is opposite the direction of
travel, a Reset Errors command does not have to be issued.

NOTE | Notethat itispossible to start amove whilea CW or CCW Limit Switch is active aslong as
the direction of travel is opposite that of the activated Limit Switch. For example, it is possible
to start a CW Registration Move while the CCW Limit Switch is active.

Encoder Registration Move

When the Networked Driver is configured to use a quadrature encoder, the position value from the encoder
can be used as aregistration mark. Once the encoder count is reached, the move will begin to decelerate and
stop when the move slows to the configured Starting Speed. Absolute and relative type move types are sup-
ported. When programming an absolute move, the target position defines the encoder position that must be
reached before the move begins to decelerate and stop. When programming arelative move, the sign of the
target position determines the direction of the move and its magnitude determines the distance traveled.

' NOTE » 1) The encoder istypically mounted separate from the motor. For example, the encoder can

| measure the length of aflexible and/or stretchable material, or material on aspool. The
motor is used to drive the material for the length measured by the encoder, regardless of the
slipping, flexing, or stretching, of the material asit is driven by the motor.

2) Thisisan open-loop move. The encoder does not provide feedback in a closed-loop, servo
control fashion. The encoder position is used to decide when the move decel eration begins,
not the final position of the move.

3) You do not have to preset the position or home the machine before you can use arelative
Encoder Registration Move.
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Basic Move Types (continued)
Encoder Registration Move (continued)

The figure below represents either arelative Encoder Registration Move of 11,000 counts or an absolute
Encoder Registration Moveto position 16,000. The figure shows that the encoder position you program in the
move defines the point at which the motor begins to decelerate and stop. It does not define the stopping posi-
tion asit does in other move types. The endpoint of the move depends on the speed of the motor when the
programmed encoder position is reached and the deceleration values. This behavior is different from Abso-
lute and Relative Moves where the position you program into the move is the end point of the move.

Programmed
a Encoder Position
u Y
L Programmed Speed
o
| ‘ Starting Speed
| ‘ POSITION
5,000 16,000

Figure R3.11 Encoder Registration Move

Controlled Stop Conditions
» The move completes without error

> YoutoggletheHold_Move control bit in the Network Output Data. Note that your holding position will
most likely not be the final position you commanded. You can resume a held Encoder Registration
Move by using the Resume_Move bit. The use of the Hold_Move and Resume_Move hitsis explained
in the Controlling Moves I n Progress section starting on page 42.

Immediate Stop Conditions
> Thelmmediate Stop bit makes a 0— 1 transition in the Network Input Data.

> A positive transition on an input configured as an E-Stop Input.

> A CW/CCW Limit Switch isreached. If the limit that is reached is the same as the direction of travel,
for example, hitting the CW limit while running a CW move, a Reset Errors command must be issued
before moves are allowed in that direction again. If the limit that is reached is opposite the direction of
travel, a Reset Errors command does not have to be issued.

Assembled Moves

All of the moves explained so far must be run individually to their completion or must be stopped before
another move can begin. The Networked Driver also gives you the ability to pre-assemble more complex pro-
filesfrom aseries of relative movesthat are then run with a single command. Each Assembled Move can con-
sist of 2 to 16 segments. Two types of Assembled Moves exist in a Networked Driver:

> Blend Move - A Blend Maove gives you the ability to string multiple relative moves together and run all
of them sequentially without stopping the shaft between moves. A Blend Move can be run in either
direction, and the direction is set when the move command is issued.

> Dwell Move - A Dwell Move gives you the ability to string multiple relative moves together, and the
Networked Driver will stop between each move for a programed Dwell Time. Because motion stops
between each segment, a Dwell Move alows you to reverse direction during the move.
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Assembled Moves (continued)

Blend Move

Each Relative Move defines a segment of the Blend Move. The following restrictions apply when program-
ming Blend Moves.

1)Each segment of the Blend Move must be written to the Networked Driver before the move can be
initiated.
> The Networked Driver supports Blend Moves with up to sixteen segments.
2)Each segment is programmed as a rel ative move. Blend Moves cannot be programmed with absolute
coordinates.
3)All segments run in the same direction. The sign of the target position isignored and only the
magnitude of the target position is used. The move's direction is controlled by the bit pattern used to

start the move. If you want to reverse direction during your move, consider using the Dwell Move
which is explained starting on page 37.

4)The Programmed Speed of each segment must be greater than or equal to the Starting Speed.

5)The Programmed Speed can be the same between segments. This allows you to chain two segments
together.

6)For al segments except for the last one, the programmed position defines the end of the segment. For
the last segment, the programmed position defines the end of the move.

7)Once you enter a segment, that segment’s programmed accel eration and decel eration values are used
to change the speed of the motor.

8) The blend segment must be long enough for the acceleration or deceleration portions of the segment
to occur. If the segment is not long enough, the motor speed will jump to the speed of the next
segment without acceleration or deceleration.

The figure below shows athree segment Blend Move that is run twice. It isfirst run in the clockwise direc-
tion, and then in the counter-clockwise direction.

NOTE The deceleration value programmed with segment 3 is used twice in the segment. Once to
decelerate from the Programmed Speed of segment 2 and once again to decel erate at the end of

the move.

End of End of End of
CcwW Segment 1 CW  Segment 2 CW Segment 3 CW

Starting Speed
POSITION

Starting Speed

SPEED

ccw End of End of End of
Segment 3 CCW Segment 2 CCW Segment 1 CCW

Figure R3.12 Blend Move
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Assembled Moves (continued)
Blend Move (continued)

l NOTE » 1) You do not have to preset the position or home the machine before you can use aBlend Move.
| Becausethe Blend Move is based on Relative Moves, it can be run from any location.

2) The Blend Move is stored in the internal memory of the Networked Driver and can be run
multiple times once it is written to the unit. The Blend Move data stays in memory until
power isremoved, the unit is sent new Configuration Data, or anew Blend or Dwell Moveis
written to the unit. As described in Saving an Assembled Movein Flash on page 39, itis
also possible to save a Blend Move to flash memory. This move s restored on power up and
can be run as soon as you configure the Networked Driver and enter Command Mode.

3) There are two control bits used to specify which direction the Blend Moveisrunin. This
gives you the ability to run the Blend Movein either direction.

Controlled Stop Conditions
» The move completes without error.

> You toggle the Hold_Move control bit in the Network Output Data. When this occurs, the Networked
Driver decelerates the move at the deceleration rate of the present segment to the Starting Speed and
ends the move. Note that your final position will most likely not be the one you commanded. A Blend
Move that is brought to a controlled stop with the Hold_Move bit cannot be restarted. The use of the
Hold _Move hit is explained in the Controlling Moves I n Progress section starting on page 42.

Immediate Stop Conditions

» Thelmmediate_Stop bit makes a 0—1 transition in the Network Input Data.
» A positive transition on an input configured as an E-Stop Input.

> A CW or CCW Limit Switch isreached. If the limit that is reached is the same as the direction of travel,
for example, hitting the CW limit while running a CW move, a Reset Errors command must be issued
before moves are allowed in that direction again. If the limit that is reached is opposite the direction of
travel, a Reset Errors command does not have to be issued.

Dwell Move

A Dwell Move gives you the ability to string multiple relative moves together and run all of them sequentially
with asingle start condition. Like a Blend Move, a Dwell Move is programmed into a Networked Driver asa
series of relative moves before the move is started.

Unlike aBlend Move, the motor is stopped between each segment of the Dwell Move for a programed Dwell
Time. The Dwell Timeis programmed as part of the command that starts the move. The Dwell Timeisthe same
for all segments. Because the motor is stopped between segments, the motor direction can be reversed during
the move. The sign of the target position for the segment determines the direction of motion for that segment.
Positive segments will result in clockwise shaft rotation while a negative segment will result in a counter-clock-
wise shaft rotation.
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Assembled Moves (continued)
Dwell Move (continued)

Thefollowing figure shows a drilling profile that enters the part in stages and reverses direction during the drill-
ing operation so chips can be relieved from the bit. You could accomplish this Dwell Move with a series of six
relative moves that are sent down to the Networked Driver sequentially. The two advantages of a Dwell Move
in this case are that the Networked Driver will be more accurate with the Dwell Time then you can be in your
control program, and Dwell Moves simplify your program’slogic.

cw Move holds at the end of each segment
for the programmed Dwell Time.
Segmentl  Segment 3 Segment 5
a / A /\ \\I / Starting Speed
= A POSITION
o . - Starting Speed
)
Segment 2 Segment 4
ccw Segment 6

Figure R3.13 Dwell Move

' NOTE 1 | 1) You do not have to preset the position or home the machine before you using a Dwell Move.
| Because the Dwell Move is based on Relative Moves, it can be run from any location.

2) The Dwell Moveis stored in the internal memory of the Networked Driver and can be run
multiple times once it is written to the unit. The Dwell Move data stays in memory until
power isremoved, the unit is sent new Configuration Data, or a new Blend or Dwell Moveis
written to the Networked Driver. As described in Saving an Assembled Move in Flash on
page 39, it is aso possible to save a Dwell Move to flash memory. This moveisrestored on
power up and can be run as soon as you configure your Networked Driver and enter Com-
mand Mode.

Controlled Stop Conditions

» The move completes without error.

» You toggle the Hold_Move control bit in the Network Output Data. When this occurs, the Networked
Driver decelerates the move at the deceleration rate of the present segment to the Starting Speed and
ends the move. Note that your final position will most likely not be the one you commanded. A Dwell
Move that is brought to a controlled stop with the Hold_Move bit cannot be restarted.

Immediate Stop Conditions

» Thelmmediate_Stop bit makes a 0— 1 transition in the Network Input Data.

» A positive transition on an input configured as an E-Stop Input.

» A CW or CCW Limit Switch isreached. If the limit that is reached is the same as the direction of travel,
for example, hitting the CW limit while running a CW move, a Reset Errors command must be issued
before moves are allowed in that direction again. If the limit that is reached is opposite the direction of
travel, a Reset Errors command does not have to be issued.

.38, ADVANCED MICRO CONTROLS INC.



Networked Indexer/Driver User Manuval MoTiON CONTROL

Assembled Move Programming

All of the segmentsin aBlend or Dwell Move must be written to the Networked Driver before the move can
be run. Segment programming is controlled with two bitsin the Network Output Data and two bitsin the Net-
work Input Data. Blend and Dwell Moves are programmed in exactly the same way. When you start the
move, a bit in the command data determines which type of Assembled Moveisrun. In the case of aBlend
Move, the signs of the segment’s Target Positions are ignored and all segments are run in the same direction.
In the case of a Dwell Move, the signs of the segment’s Target Positions determine the direction of the seg-
ment. For Dwell Moves, the Dwell Time is sent to the Networked Driver as part of the command.

Control Bits — Output Data

» Program_Assembled bit — Set this bit to tell the Networked Driver that you want to program a Blend
or Dwell Move Profile. The Networked Driver will respond by setting the In_Assembled Mode bit in
the Network Input Data. At the beginning of the programming cycle, the Networked Driver will also set
the Waiting_For_Assembled_Segment bit to signify that it is ready for the first segment.

» Read_Assembled_Data bit — Set this bit to tell the Networked Driver that the data for the next seg-
ment is available in the remaining data words.

Control Bits — Input Data

> In_Assembled_Mode bit — The Networked Driver setsthis bit to tell you that it is ready to accept seg-
ment programming datain the remaining output data words. The actual transfer of segment datais con-
trolled by the Waiting_For_Assembled Segment and Read Assembled Data bits.

» Waiting_For_Assembled_Segment bit — The Networked Driver will set thisbit to signal the host that
it isready to accept the data for the next segment.

Programming Routine

1) The host sets the Program_Assembled bit in the Network Output Data.

2) The Networked Driver responds by setting both the In_Assembled Mode and
Waiting_For_Assembled Segment bits in the Network Input Data.

3) When the host detects that the Waiting_For_Assembled Segment bit is set, it writes the data for the first
segment in the Network Output Data and sets the Read_Assembled Data bit.

4) The Networked Driver checks the data, and when finished, resets the Waiting_For_Assembled_Segment
bit. If an error is detected, it aso setsthe Command_Error bit.

5) When the host detects that the Waiting_For_Assembled Segment bit isreset, it resets the
Read Assembled Data bit.

6) The Networked Driver detects that the Read_Assembled_Data bit is reset, and sets the
Waiting_For_Assembled_Segment bit to signal that it is ready to accept data for the next segment.

7) Steps 3 to 6 are repeated for the remaining segments until the entire move profile has been entered. The
maximum number of segments per profile is sixteen.

8) After the last segment has been transferred, the host exits Assembled Move Programming Mode by
resetting the Program_Assembled bit.

9) The Networked Driver resets the In_Assembled_Mode and the Waiting_For_Assembled_Segment bits.

Saving an Assembled Move in Flash

The Networked Driver also contains the Save_Assembled to_Flash bit that allows you to store the Assembled
Move in flash memory. This allows you to run the Assembled Move right after power up, without having to go
through a programming sequence first. To use this bit, you follow the above programming routine and have the
Save Assembled to Flash bit set during step 8. At step 9 in the sequence, the Networked Driver responds by
resetting the In_Assembled_Mode and Transmit Blend Move Segments bits as usual and then flashes the Status
LED. If the LED isflashing green, the write to flash memory was successful. If it flashes red, then there was an
error in writing the data. In either case, power must be cycled to the Networked Driver before you can continue.
With alimit of 10,000 write cycles, the design decision that requires you to cycle power to the Networked
Driver was made to prevent an application from damaging the module by continuously writing to it.
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Indexed Moves

All of the moves that have been explained in the chapter up to this point can be started by atransition on one
of the inputs instead of a command from the network. If the Indexed Move bit is set when the command is
issued, the Networked Driver will not run the move until the configured input makes an inactive-to-active
transition. Thisallowsyou to run time critical moves that cannot be reliably started from the network because
of messaging time delays.

>
>

The input must be configured as a Sart Indexed Move Input.

The move begins with an inactive-to-active transition on the input. Note that an active-to-inactive tran-
sition on the input will not stop the move.

The move command must stay in the Network Output Data while performing an Indexed Move. The
move will not occur if you reset the command word before the input triggers the move.

The move can be run multiple times as long as the move command data remains unchanged in the Net-
work Output Data. The move will run on every inactive-to-active transition on the physical input if a
moveis not currently in progress. Once amove istriggered, the Start Indexed Move Input isignored by
the Networked Driver until the triggered move is finished.

As stated above, a move can be run multiple times as long at the move command data remains
unchanged. If you wish to program a second move and run it as an Indexed Move type, then you must
have a 0—1 transition on the move command bit before the new parameters are accepted. The easiest
way to accomplish thisis by writing a value of 16#0000 to the command word between issuing move
commands.

A Jog Movethat is started as an Indexed Move will come to a controlled stop when the command bit in
the Network Output Datais reset to zero.

It is possible to perform an indexed Registration Move by configuring two inputs for their respective
functions. The first input, configured as a Sart Indexed Move Input, starts the move and the second,
configured as a Sop Jog or Registration Move Input causes the registration function to occur.

You cannot issue a Hold Command with the Indexed Bit set and have the Hold Command trigger on the
inactive-to-active transition of aphysical input. Hold Commands are always acted upon as soon as they
are accepted from the Network Output Data.

You cannot issue an Immediate Stop Command with the Indexed Bit set and have the Immediate Stop
Command trigger on the inactive-to-active transition of a physical input. Immediate Stop Commands
are always acted upon as soon as they are accepted from the Network Output Data. If you need this
functionality, consider programming the physical input as an E-Stop Input.

You cannot issue a Clear Error Command with the Indexed Bit set and have the Clear Error Command
trigger on the inactive-to-active transition of a physical input. Clear Error Commands are always acted
upon as soon as they are accepted from the Network Output Data.
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Synchrostep (Virtual Axis) Moves

On controllers that support motion axis programming, such as the Rockwell Automation ControlLogix plat-
forms, the Networked Driver can betied to the motion axis, with the host controller periodically sending posi-
tion and velocity data to the unit as part of the axis update. The loop is closed by the Networked Driver by
controlling the velocity of the motor. Both linear and circular axes are supported.

Linear and Circular Synchrostep Moves have the following parameters and characteristics:

» Position and Vel ocity are programmed as 32 bit double integer values.

» Theloop can be closed with respect to the internal motor position.

» Theloop can be closed with respect to the encoder position on units that have the encoder option.
>

A proportional constant is available to control the sharpness of the control.
AMCI suggests avaue of 1 or 2 when using the motor position to control the loop.
AMCI suggests a value between 10 and 50 when using the encoder position to control the loop.

> A network delay value that can be used to offset some of the network delays incurred when communi-
cating with the Networked Driver. Programmed in milliseconds, using this value is optional and
defaultsto zero. If used, agood starting point is the update time of the connection in milliseconds. The
range of this parameter is 0 to 20.

Circular Synchrostep Moves have one additional parameter. This parameter is often called the “ Position
Unwind” value, and it defines the point at which the position rolls over and returnsto zero. On the Networked
Driver units, this parameter has arange of 21 to 65,535.

When using the Networked Driver as an axisfollower, it isbest to run the virtual axisasahigh
NOTE &) Ve . e
priority event driven periodic task.

NOTE & When using the Networked Driver as an axis follower, it is best to configure the unit to have a
starting speed of 1. Thiswill reduce jitter in the motor position at slow speeds or when the
position is near its target.

NOTE & When using the Networked Driver as an axis follower, the programmed accel eration and

deceleration values determine the response time of the internal closed loop algorithm. A sug-
gested starting value for the Acceleration and Deceleration Parametersis Motor Resolution /
10.

When using the Networked Driver asalinear axis follower, use caution in systemsthat always
NOTE » \ WOrK A iSe cautior z

rotate in the same direction. If the position value overflows, it will switch from the maximum
positive value to the maximum negative value and unpredictable motion may occur.

A sample program that demonstrates virtual axis programming on the ControlLogix platform is available on
the AMCI website at https://www.amci.com/industrial -automation-support/sample-programs/. It can be
found in the Sepper Motor Control section of that page. The sample includes the setup required to run the
axisas ahigh priority event driven periodic task. If you are using a different host controller that supports
motion axis programming, feel free to contact AMCI technical support for assistance in programming your
controller.

Blended Moves offer you similar functionality to linear motion axes when the move profile iswell defined
before the move begins. Consider using this functionality for simple linear profiles. A Blend Moveis pro-
grammed into the Networked Driver before it is run and the unit precisely controls position and velocity
throughout the entire move. Additional information on Blend Move functionality can be found starting on

page 36.
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Controlling Moves In Progress

Each Networked Driver has the ability to place a running move on hold and later resume the move if an error
did not occur while the move was in its Hold state. One potential application for this featureis bringing a
move to a controlled stop when your controller senses an end-of-stock condition. The move can be put in its
Hold state until the stock is replenished and then the move can be resumed.

Note that you do not have to resume amove once it has been placed in itsHold state. You can placeamovein
its Hold state to prematurely end the move with a controlled stop and issue a new move of any type from the
stopped position.

The figure below shows a profile of amove that is placed in its Hold state and later resumed.

Hold Bit Move
Activates Complete

l Programmed Speed
/ W startmg speed
POSITION
L Position Held for a length of time.
Move resumes when Resume Bit activates.

SPEED

Figure R3.14 Hold/Resume a Move Profile

Find Home Moves

A Find Home command can be placed in a Hold state but cannot be resumed. This give you the ability to
bring a Find Home command to a controlled stop if an error condition occurs.

Jog Moves

Jog Moves can be placed in aHold state and resumed if error conditions, such as programming errors, have
not occurred. New Acceleration, Deceleration, and Programmed Speed parameters can be written to the Net-
worked Driver while aJog Moveisinitshold state. If these parameters are accepted without error, the move
can be resumed and it will use the new parameter values.

Registration Moves
Registration Moves can be brought to a controlled stop with the Hold bit, but they cannot be restarted.

Absolute, Relative, and Encoder Registration Moves

Absolute, Relative, and Encoder Registration Moves can be placed in aHold state and resumed if error condi-
tions, such as programming errors, have not occurred. New Acceleration, Deceleration, and Programmed
Speed parameters can be written to the Networked Driver while these moves are in their hold states. If the
parameters are accepted without error, the move can be resumed and it will use the new parameter values.
Note that a changeto the Target Position isignored.

Assembled Moves

A Blend or Dwell Move can be placed in aHold state but cannot be resumed. This give you the ability to pre-
maturely end an Assembled Move with a controlled stop. The Assembled Move is not erased from memory
and can be run again without having to reprogram it.
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Electronic Gearing

The final form of motion control available with a Networked Driver is Electronic Gearing. A quadrature
encoder isrequired but it is not mounted on the motor controlled by the Networked Driver. The encoder is
typically mounted on a second motor, but it can be mounted anywhere, including on something assimple asa
hand crank.

This mode is sometimes referred to as encoder following, because the motor will change position in response
to achangein position of the encoder. AMCI refersto it as Electronic Gearing because the Networked Driver
has three parameters that allow you to set any turnsratio you want between the encoder and the motor.

Motor_Resolution

Thisisthe same parameter explained at the beginning of this chapter. In Electronic Gearing mode, this
parameter sets the number of encoder counts required to complete one rotation of the shaft of the motor
driven by the Networked Driver. It has arange of 200 to 32,767. If you set the Motor_Resolution parameter to
four times the number of lines of your encoder, then by default your motor will complete one rotation for
every rotation of the encoder.

ELGearing Multiplier and Divisor

Theratio of these two parameters sets the number of motor rotations per encoder rotation. Each parameter has
arange of 1to 255.

How It Works

The Networked Driver always uses 4X decoding when counting pul ses from the encoder. If you set the
Motor_Resolution parameter to four times the number of encoder lines, and set both of the EL Gearing Multi-
plier and Divisor parametersto 1, then the motor will complete one rotation for every rotation of the
encoder’s shaft.

Once placed in Electronic Gearing mode, the Networked Driver monitors the Jog Move command bitsin the
Network Output Registers. When either of these bits are set, the encoder inputs are monitored for achangein
position. When a change is sensed, the Networked Driver will begin to turn the motor within 50 microsec-
onds. Anincrease in encoder counts will result in clockwise rotation. A decrease in encoder counts will result
in counter-clockwise rotation.

The values of the ELGearing Multiplier and Divisor can be changed while el ectronic gearing motion is occur-
ring. The Networked Driver will accelerate or decel erate the motor to match the new ratio.

Encoder position data can be captured and reported to the host controller while in Electronic Gearing mode
by configuring Input 3 as a Capture Encoder Position input.

NOTE & You must set the Acceleration and Deceleration parameters before you can put the Networked
Driver in Electronic Gearing mode.

Controlled Stop Conditions
» The encoder stops moving.

» Both of the Jog Move command bits equal zero.

» Electronic Gearing moves cannot be brought to a controlled stop by using the Hold_Move control bitin
the Network Output Registers.

Immediate Stop Conditions
» Thelmmediate_Stop bit makes a 0—1 transition in the Network Input Registers.

» A positive transition on an input configured as an E-Stop Input.
>» A CW or CCW Limit Switch is reached.
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Electronic Gearing (continued)

Advanced Ratio Control

The EL Gearing Multiplier and Divisor values give you agreat deal of control over the ratio of motor turns per
encoder turn, but you can achieve even finer control by adjusting the Motor_Resolution parameter.

The Z pulseis not used to correct the encoder position once per turn, so you can actually program the
Motor_Resolution parameter to any value you want within its valid range. For example, if your encoder out-
puts 4,096 pulse per turn (a 1,024 line encoder) and you set the Motor_Resolution parameter to 8,192, you
will have built a2:1 gear down into your system before applying the EL Gearing Multiplier and Divisors.
(Two rotations of the encoder = 8,192 counts = 1 motor rotation.)

Thistechnique allows you to set amedian gear ratio in your system that you can adjust on-the-fly by using the
EL Gearing Multiplier and Divisor parameters.

Stall Detection

Another feature available when using an encoder is stall detection. The encoder must be mounted on the
motor controlled by the Networked Driver, which means that you cannot use Stall Detection when using the
Electronic Gearing feature. When Stall Detection is enabled, the Networked Driver monitors the encoder
inputs for changes while amove s in progress. If the encoder inputs do not change as expected, the move
stops and an error bit is reported to your host controller.

In order for the Stall Detection to work correctly, you must program the Encoder Resolution parameter to its
correct value in the Configuration Data of the Networked Driver. The Networked Driver always uses X4
decoding when determining the encoder position value, so the Encoder Resolution parameter must be set to
four times the number of encoder lines. (When using a 1,024 line encoder, the Encoder _Resolution parameter
must equal 4,096 for stall detection to work correctly.)

Idle Current Reduction

Idle Current Reduction allows you to prolong the life of your maotor by reducing itsidling temperature. Values
for this parameter range from 0% (no holding torque when idl€) to 100%.

Idle current reduction should be used whenever possible. By reducing the current, you are reducing the I°R
losses in the motor. Therefore, the temperature drop in the motor is exponential, not linear. This means that
even asmall reduction in the idle current can have alarge effect on the temperature of the motor.

NOTE & Note that the reduction values are “to” values, not “by” values. Setting a motor current to
4Arms and the current reduction to 25% will result in anidle current of LApk. (The Networked

Driver aways switches from RM S to peak current control when the motor isidle to prevent
motor damage due to excessive heating.)
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Current Loop Gain

Thisfeature gives you the ability to adjust the gain of the power amplifiersin the Networked Driver to match
the electrical characteristics of your motor. The value of this parameter can range from 1 to 40 with 40 repre-
senting the largest gain increase. In general, using alarger gain will increase high speed torque but the motor
will run louder. A lower gain will offer quieter low speed operation at the cost of some high speed torque.

The use of thisfeature is completely optional and you can leave the Current Loop Gain at its default setting of

“1” for standard motor performance.

Assuming a stable line voltage of 115Vac, the following gains can be used for AMCI motors. These gain set-
tings are factory suggestions and are average settings for our motors. Your system may benefit from increas-
ing or decreasing these settings. In general, increase the setting by one or two counts to improve high speed

performance or decrease the settings by one or two for quieter low speed operation.

1A

MOTOR CURRENT — 15A

2A

3A

115 Vac GAIN SETTINGS
4 A

5A

6 A

SM2340-130 2 3 4
SM2340-240 4 5 6
N SM34-450 6 9 11
~ SM34-850 11 | 14 | 17
5 SM34-1100 12 17 21
x SM23-130 (Series) 4 6 7
5 | SM23-130 (Parallel) 2 3 4
= | svM23240(Seriesy | 6 | 8 | 10
SM23-240 (Parallel) 4 5 6
SM42-1800 10 |11 [ 12 | 14

Table R3.1 Optional 115Vac Current Loop Gain Settings
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Current Loop Gain (continued)

When using the SD31045E2 with a stable 230 Vac line voltage, the following gains can be used for AMCI
motors. These gain settings are factory suggestions and are average settings for our motors. Your system may
benefit from increasing or decreasing these settings. In general, increase the setting by one or two countsto
improve high speed performance or decrease the settings by one or two for quieter low speed operation.

230Vac GAIN SETTINGS

MOTOR CURRENT—- 1A 15A 2A 3A 4A 44A

SM2340-130 1 1 1
SM2340-240 2 3 3
. SM34-450 3 4 5
b SM34-850 6 7 8
5 SM34-1100 8 9 10
T [ SM23-130 (Series) 2 3 3
5 | smM23-130 (Parallel) 1 1 1
= | ovM23240(Series) | 3 | 4 | 5
SM23-240 (Parallel) 2 3 3
SM42-1800 5 6 7

Table R3.2 Optional 230Vac Current Loop Gain Settings
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CALCULATING MOVE PROFILES

This reference was added because some of our customers must program very
precise profiles. Understanding this section is not necessary before programming
the Networked Driver and it can be considered optional. Two different approaches

are presented here. The constant acceleration example takes given parameters
and calculates the resulting profile. The variable acceleration example starts with
a desired speed profile and calculates the required parameters

The equationsin this appendix use a unit of measure of steps/second/second (steps/secondz) for acceleration
and deceleration. However, when programming the Networked Driver, al acceleration and deceleration val-
ues must be programmed in the unit of measure of steps/second/millisecond.

> To convert from steps/second? to steps/second/millisecond, divide the value by 1000. This must be done
when converting from a value used in the equations to a value programmed into the Networked Driver.

» To convert from steps/second/millisecond to steps/secondz, multiply the value by 1000. This must be
done when converting from the value programmed into the Networked Driver to the value used in the
equations.

Constant Acceleration Equations

When you choose to use constant accel erations, the speed of the move will increase linearly towards the Pro-
grammed Speed. Thisisthe fastest form of acceleration, resulting in the fastest move between two points at
its programmed speed. For the smoothest transition from the starting speed, the starting speed should be equal
to the square root of the acceleration in steps/secz. For example, if the choose acceleration is 20,000 steps/
sec?, the smoothest transition occurs when the starting speed is 141. (1412 = 20,000)

_____ — Programmed
/ Speed
[SEE— TIME 1t —] TIME

Figure R4.1 Constant Acceleration Curves

SPEED

ACCELERATION

Variable Definitions
The following variables are used in these equations:

> Vg = Configured Starting Speed of the move

Vp = Programmed Speed of the move

a = Acceleration value. Must be in the units of s:teps/second2
d =Deceleration value. Must be in the units of steps/second?
T, or Tp = Time needed to complete the acceleration or Vs

deceleration phase of the move TIME
Da or Dp =Number of Steps needed to complete the acceleration |< Ta—=
or deceleration phase of the move

Vp

YV VY
SPEED

A\ 4
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Constant Acceleration Equations (continued)

Figure R4.1 gives the equations to calculate Time, Distance, and Acceleration values for a constant accelera-
tion move.

TporTp Dp or Dp a

Acceleration Type (Time to Accelerate (Distance to Accelerate (Average
or Decelerate) or Decelerate) Acceleration)

Linear Ta=(Vp—Vyla Dp = Ta*(Vp+ Vg)/2 a= (Vg —Vs)/2D,
Table R4.1 Acceleration Equations

If the sum of the D, and Dp values of the moveisless than the total number of stepsin the move, your move
will have a Trapezoidal profile.

If the sum of the D5 and D, values of the move is equal to the total number of steps in the move, your move
will have a Triangular profile and your move will reach the Programmed Speed before it begins to decel erate.

If the sum of the D, and D values of the moveis greater than the total number of stepsin the move, your
move will have a Triangular profile and it will not reach the Programmed Speed before it begins to decelerate.

As an example, |ets assume the values in table R4.2 for amove profile.

SMD34E2

Name Value Parameter Values

Acceleration () 20,000 steps/sec® 20

Deceleration (d) 25,000 steps/sec? 25

Starting Speed (Vg) 141 steps/sec 141
Programmed Speed (Vp) | 100,000 steps/sec 100,000

Table R4.2 Sample Values
From figure R4.1:

Timeto accelerate: Tp = (Vp—Vg)/a= (100,000 - 141)/20,000 = 4.993 seconds
Time to decelerate: Tp = (Vp—Vg)/d = (100,000 - 141)/25,000 = 3.994 seconds
Distance to Accelerate: Dy = Ta*(Vp + Vg)/2 =4.993 * (100,000 + 141)/2 = 250,002 steps
Distance to Decelerate: Dp = Tp*(Vp + Vg)/2 =3.994 * (100,000 + 141)/2 = 199,982 steps

Total Distance needed to accelerate and decelerate: 250,002 + 199,982 = 449,984 steps

If amove with the above acceleration, deceleration, starting speed, and programmed speed has a length
greater than 449,984 steps, the Networked Driver will generate a Trapezoidal profile. If the moveis equal to
449,984 steps, the Networked Driver will generate a Triangular profile and the unit will output one pulse at
the programmed speed. If the move is |ess than 449,984 steps, the Networked Driver will generate a Triangu-
lar profile and the programmed speed will not be reached.

In the case of aTriangular profile where the programmed speed is not reached, it isfairly easy to calculate the
maximum speed (V) attained during the move. Because the moveis always accelerating or decelerating, the
total distance traveled is equal to the sum of D, and Dp,.

DA = TA*(VM + Vs)/z and TA = (VM —Vs)/a. By substitution:
Da = (Vy —Vgla* (Vy + V)2 = (Vy?—V)/2a By the same method,
Dp = (V% —V)/2d.
Therefore, total distance traveled =
D + Dp = (V2 - Vs)2a+ (V2 —V$d)/2d.
In the case where the accel eration and decel eration values are equal, this formula reduces to:
Da +Dp = (Vy®-Vs)/a
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Constant Acceleration Equations (continued)
Continuing the example from table R4.2, assume atotal travel distance of 300,000 steps.

2 2 2 \2
Ym—Vs, Ym—Vs

Da+Dp

2a 2d
Vv, —141% V2 —141°
300,000 steps = +
2(20,000) * 2(25,000)
200000 Viy— 20,000 Vy, ~20,000
1 S =
S = 10,000 50,000
2 2
_ 5 Vi —20,000) 4 Vyy— 20,000
300,000 steps = 5[ 40000 ) 4|~ 50,000
5VZ,—100,000 4V5, —80,000
300,000 steps = +
200,000 200,000
300,000 (200,000) = 9V, — 180,000

60,000.18 x 10° _ V2
(0000820 7

Vy, = 81,650 steps/sec

Once you have cal culated the maximum speed, you can substitute this value into the time and distance formu-
lasin table R4.1 to calculate time spent and distance traveled while accel erating and decel erating.

Total Time Equations

For Trapezoidal Profiles you must first determine the number of counts that you are running at the Pro-
grammed Speed. Thisvalue, (Dp below), isequal to your D, and D, values subtracted from your total travel.
You can then calculate your total profile time, (T below), from the second equation.

Dp = (Total Number of Steps) — (D + Dp)
Tr=Ta+ Tp+Dp/Vp

For Triangular Profiles, the total time of travel issimply:
Tr=Ta+Tp
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S-Curve Acceleration Equations

When the Acceleration Jerk parameter value isin the range of 1 to 5,000, the Networked Driver uses this
value to smoothly change the accel eration value applied during the move. In this case, the speed of the move
does not increase linearly, but exponentially, resulting in an “S” shaped curve. This limits mechanical shocks
to the system as the |oad accelerates. Just as constant acceleration will result in atrapezoidal or triangular
speed profile, the Acceleration Jerk parameter will result in atrapezoidal or triangular acceleration phase.

In order to keep the Acceleration Jerk parameter value that is programmed into the Networked Driver below
sixteen bits, the Acceleration Jerk parameter programmed into the driver does not have units of steps/sec3
The Acceleration Jerk parameter equals ({100 * jerk in steps/sec } | accelerationin steps/sec ). Thistrans-
Iates to the jerk property in steps/sec equalling ({ Acceleration Jerk parameter/100} * acceleration in steps/
Sec ) With the range of val ues for the Acceleration Jerk parameter being 1 to 5,000, the jerk value ranges
from 0.01a to 50a where “ & |s the acceleration value in steps/sec2 For example, if the acceleration is pro-
grammed to 20,000 st%t)s/sec then the value of the jerk property used by the unit can be programmed to be
between 200 steps/sec® (0.01*20,000) and 1,000,000 steps/sec (50*20,000). This statement appliesto the
Deceleration Parameter as well. If the Acceleration and Deceleration parameters are different, the calculated
jerk values will also differ.

When using variable accelerations, the starting speed does not have to be equal to the square root of the pro-
grammed acceleration value. Variable acceleration provides smooth transitions at the beginning and end of
the acceleration phase.

Triangular S-Curve Acceleration

Figure R4.2 shows the speed profile of amove during its acceleration phase. The figure shows the desired tri-
angular S-curve acceleration in red along with the equivalent constant acceleration in blue. The equivalent
constant acceleration is equal to the change in speed divided by the time it takes to achieve this changein
speed. Thisisthe value that would have to be used if the Jerk parameter was left at zero and we will use this
information to calculate the S-curve acceleration and the value of the Jerk Parameter.

Programmed .
Speed s = Programmed Speed — Starting Speed
~—— Constant Uit
Acceleration nit's
o .
3 S . speed acceleration _ Acceleration 100j
(% - Triangular S-Curve Acceleration = time jerk= —ime Jerk Parameter(J) = e
Acceleration s a
Starting ) a= T 1= T J - ‘]73
Speed Time at = s jt=a 100
t=0 t

Figure R4.2 Move Profile Example

1_____ : ) Speed is equal to acceleration multiplied by the time it is applied.
& N~ Eﬂigﬁeﬁiﬁ Curve Thisis shown graphically in figure R4.3 as the area of the blue
| rectangle. In order for the Triangular S-curve acceleration to reach
|

~— Constant the same speed in the same amount of time, the area of the triangle
Acceleration

must equal the area of the square. Area of atriangle is one half of
the base length multiplied by the height. Therefore:

Acceleration
er

. a.t
Time S - i
t/2 ¢ a.t > Areaof rectangle = Areaof triangle

Figure R4.3 Triangular Acceleration a. = 2a

S C

This means that atriangular S-curve acceleration profile requires
twice the programmed maximum accel eration as a constant accel-
eration profile to achieve the same speed in the same amount of
time.
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S-Curve Acceleration Equations (continued)
Triangular S-Curve Acceleration (continued)

The value of the Acceleration Jerk parameter can now be easily calculated.
a

=5 (=am
. _ 2ag
Y
Jag  2ag . Ja
100~ t (‘ ~ 100
Jagt = 2003
J = 200 Acceleration Jerk parameter = 200 / acceleration time

This value represents the ideal Acceleration Jerk parameter value for atriangular S-curve acceleration. Set-
ting the value lower than thiswill result in alonger acceleration period, while setting the value above this will
result in atrapezoidal S-curve acceleration.

When ag = a,

The above examples assume that you can increase the programmed acceleration value to keep the accelera-
tion time the same. If your constant acceleration value is the maximum your system will allow, then using
S-curve accelerations will lengthen the time needed to accelerate to your desired speed.

In the case of Triangular S-curve accelerations where the Acceleration Jerk parameter is optimized at 200/,
the value of “t” must be twice that of the accel eration period When constant acceleration is used. For example,
assume a equivalent constant acceleration of 20,000 steps/sec? that is applied for 2.0 seconds. If the accelera-
tion value must remain at 20,000 steps/sec?, then the accel eration phase will take 4.0 seconds and the Accel-
eration Jerk parameter should be set to 50 (200/4.0)
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S-Curve Acceleration Equations (continued)

Trapezoidal S-Curve Acceleration

Figure R4.4 shows the speed profile of a move during its accel eration phase. The figure shows the desired
trapezoidal S-curve acceleration in red along with the equivalent constant acceleration in blue. The equivalent
constant acceleration is equal to the change in speed divided by the time it takes to achieve the change in
speed. Thisisthe value that would have to be used if the Acceleration Jerk parameter was left at zero and we
will use this information to calculate the S-curve acceleration and the value of the Acceleration Jerk Parame-

ter.
Programmed f| — — — — — — — — — = ‘ .
Speed | S = Programmed Speed — Starting Speed
L— Constant -
- | Acceleration Accggﬁstion
3 S ! . speed . acceleration 100
2 o Acceleration = p jerk = ————  Jerk Parameter(J) = =
) . ——Trapezoidal S-curve time time
Acceleration az > i= a
Starting *| [ ) t t :> j= Ja_
Speed T ‘ Time at=s jt=a 100

t=0 t

Figure R4.4 Move Profile Example

In this example, the period of constant acceleration is 50% of the acceleration phase.

Constant

Acceleration

Time

2

Figure R4.5 Trapezoidal Acceleration

Trapezoidal S-Curve Deceleration Speed isequal to acceleration multiplied by the time it is applied.

Thisis shown graphically in figure R4.5 as the area of the blue
rectangle. In order for the Trapezoidal S-curve acceleration to

Deceleration reach the same speed in the same amount of time, the area of the

polygon must equal the area of the rectangle.

at at
> + il a.t Areaof polygon = Area of rectangle
2at adt
S +.5 = at
4 4 ¢
3a.t
S —
— = ad
-4
as = 3ac

This meansthat atrapezoidal S-curve acceleration profile that ishasaperiod of constant acceleration equal to
half of the total phase time, requires its programmed accel eration value to be 4/3 that of the constant acceler-
ation value used to achieve the same speed in the same amount of time.

.92
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S-Curve Acceleration Equations (continued)
Trapezoidal S-Curve Acceleration (continued)

The value of the Acceleration Jerk parameter can now be easily calculated.

85

1= 72 (j =ast)

4a

Jas_“is (J_Ja

100 t 10
Jagt = 4003
J = 400 Acceleration Jerk Parameter = 400 / acceleration time

This value represents the ideal Acceleration Jerk parameter value for atrapezoidal S-curve acceleration with
aconstant acceleration for half of the phase. Setting the value lower than thiswill result in a shorter constant
period, while setting the value greater than thiswill result in alonger constant period.

Another example of atrapezoidal S-curve acceleration iswhen the linear acceleration occurs for one third of
the time. In this case, the programmed accel eration must be the constant acceleration value multiplied by 3/2
and the Acceleration Jerk parameter must be set to 300/t.

When ag = a,

The above examples assume that you can increase the programmed accel eration value to keep the time of the
acceleration phase the same. If your constant acceleration value is the maximum your system will allow, then
using S-curve accelerations will lengthen the time needed to accel erate to your desired speed.

In the case of trapezoidal S-curve accelerations, calculating the percentage increase in timeis shown in figure
R4.6. The time added to the acceleration phase is equal to the time spent increasing the acceleration during
the phase. As shown in the figure, when the Trapezoidal S-curve is programmed to spend 50% of itstime at
the programmed accel eration value, the time spent in the accel eration phase will be 133.33% of the time spent
if a constant acceleration were used.

Trapezoidal S-Curve Acceleration a(t) = a,(5n +.5t) + a(.25n + .25t)
Constant
/ Acceloration a(t) = a,((.5n +.5t) + (.25n + .25t))
a. = ag t=.75n +.75t
|
/. 0.25t=.75n
|
: —Time t=3n
0.25n + 0.25t t t+n t/3=n = t+n=t+t/3 =4/3t=1.3333t

Figure R4.6 Trapezoidal S-curve Time Increase Example

In this case the value of the Acceleration Jerk parameter should be based on the new, longer time. For exam-
ple, assume an equivalent constant accel eration of 15 000 steps/sec that is applied for 2.0 seconds. If the
acceleration value must remain at 15,000 steps/sec then the accel eration phase will take 2.667 seconds
(2.0x1.333) and the Acceleration Jerk parameter should be set to 150 (400/2.667)

Similarly, if the Trapezoidal S-curve acceleration is to spend 33.3% of its time at constant acceleration, and
the programmed accel eration value cannot be increased, the time spent accelerating will increase by 50% and
the Acceleration Jerk parameter should be adjusted accordingly.
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S-Curve Acceleration Equations (continued)

Determining Waveforms by Values

If your programmed acceleration and decel eration values are the same, then your move's acceleration and
decelerations will beidentical. If these two programmed values are different, use the above methods to deter-
mine the Acceleration Jerk parameter for either the move's acceleration or deceleration phases and use the
following calculations to determine the shape of the other phase.

Two examples are given below. Both assume a change in speed between the Starting Speed and Programmed
Speed of 30,000 steps/sec and an acceleration of 58,000 steps/secz. The first example uses an Acceleration
Jerk parameter value of 20 and the second a value of 400.

Triangular or Trapezoidal S-curve accelerations are always symmetrical. We'll use this fact to calculate the
profile up to one-half of the change in speed. At that point, doubling the time and distance will yield the total
time and distance traveled.

Example 1, Jerk = 20

S, = 30’0003 SEo 15,000 steps/sec S, = midpoint of change in speed

Acceleration Jerk parameter
physical jerk property
calculated final acceleration

J
- 100 ;5 Ja i
a 17100 :

af

20(58,000 steps/sec?)
100

11,600 steps/sec?

Just asdisplacement = %atz, Speed = %jt2

11,600 steps/seci(t?)
2

{2 = 15,000 steps/sec
5,800 stesp/sec®

t = 1.608 seconds
Just as speed = at, acceleration = jt
a = 11,600 steps/sec®(1.608 sec)
a; = 18,655 steps/sec?

j =

j

15,000 steps/sec =

Because & is less than or equal to the programmed acceleration of 58,000 steps/secz, the resulting accelera
tionisaTriangular S-curve. Total timeto accelerate is twice the value calculated above, or 3.216 seconds.
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CALCULATING MOVE PROFILES

S-Curve Acceleration Equations (continued)
Determining Waveforms by Values (continued)

Example 2, Jerk = 400
S, = %(mzteps/;sec = 15,000 steps/sec

J = m 3] = J_a
a 100
j = 400(58,000 steps/sec?)
100
j = 232,000 steps/sec?
. 1 1.2
Just asdisplacement = —at , Speed = th

232,000 steps/sec3(t?)

15,000 steps/sec = >
t2 _ 15,000 steps/sec
116,000 steps/sec?

t = 0.3596 seconds
Just as speed = at, acceleration = jt
a; = 232,000 steps/sec®(0.3596 sec)
a; = 83,427 steps/sec?

S
J
j

&

midpoint of change in speed

Acceleration Jerk parameter
= physica jerk property
calculated final acceleration

Because & is greater than the programmed accel eration of 58,000 steps/secz, the resulting acceleration is a
trapezoidal S-curve. Asshown in figure R4.7, two additional calculations must be made. Thefirst isthe time
(ty) it takesto jerk to the programmed acceleration value. The second is the time (t,) it takes to accelerate to

half of the required change in speed (S).
232,000 steps/seci(t;) = 58,000 steps/sec? jt =
t; = 0.25 seconds
1.2
Ak

_ 232,000 steps/sec®(0.25)°
5= 2

S, = 7,250 steps/sec

Determine speed at t,: Speed =

Determineremaining change in speed and required time
based on programmed acceler ation

S, = §,—S; = (15,000 -7,250) steps/sec
S, = 7,750 steps/sec
S = alt) = t, =S/a,

t. = 1,750 steps/sec
2 " 58,000 steps/sec?
t, = 0.1336 seconds

a

&£
|
I
I
I
I
I
I

N I

S

Acceleration

Time
1

Figure R4.7 Calculating Trapezoidal S-Curve

Thetimefor thisacceleration phaseis 2(t1 + t2), which equals 2(0.2500 sec + 0.1336 sec) or 0.7672 seconds.
Time spent in the constant acceleration period is (2(0.1336))/0.7672) or 34.8% of the entire phase.
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Notes
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HomING AN AMCI NETWORKED DRIVER

This chapter explains the various ways of homing a Networked Driver. Inputs used
to home the unit are introduced and diagrams that show how the unit responds to

a homing command are given.

Definition of Home Position

The Home Position is any position on your machine that you can sense and stop at. Once at the Home Posi-
tion, the motor position register of a Networked Driver must be set to an appropriate value. If you use the
unit’'s CW/CCW Find Home commands, the motor position register will automatically be set to zero once the
home position is reached. The Encoder Position register will also be reset to zero if the encoder is available
and enabled.

NOTE » Defining a Home Position is completely optional. Some applications, such asthose that use a
Networked Driver for speed control, don’t require position data at all.

With the exception of Absolute Moves, a Networked Driver can still perform al of its move commandsif the
Home Position is not defined.

Position Preset

One of the ways to define the Home Position is to issue the Preset Position command to the Networked
Driver. On units with integral encoders, both the motor position and the encoder position can be preset sepa-
rately, and the motor position can also be preset to the encoder position. The motor and encoder position val-
ues can be preset anywhere in the range of —8,388,607 to +8,388,607.

CW/CCW Find Home Commands

The other choiceisto usethe driver’s Find Home commands to order the Networked Driver to find the Home
Position based on sensors brought into the unit. The CW Find Home command begins searching by rotating
the motor shaft in the positive direction and ends when the home sensor triggers while the Networked Driver
isrotating in the positive direction at the starting speed. The CCW Find Home command operates in the same
way but starts and ends with motion in the negative direction.

Homing Inputs

Four inputs can be used when homing the driver. Theseinputs are either physical inputs attached to the unit or
bits in the network output data words.

Physical Inputs
> Home Input: Thisinput is used to define the actual home position of the machine.

» CW Limit Switch Input: Thisinput isused to prevent overtravel in the clockwise direction.
» CCW Limit Switch Input: Thisinput isused to prevent overtravel in the counter-clockwise direction.

Backplane Inputs

> Backplace_Proximity_Bit: A Networked Driver can be configured to ignore changes on the physical
homing input until the Backplace Proximity Bit makes a 0— 1 transition. The Networked Driver will
home on the next inactive-to-active change on the physical input once this transition occurs. You must
program your host to control the state of this bit.
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Homing Configurations

A Networked Driver must have one of its DC inputs configured as the home input before one of the CW/CCW
Find Home commands can be issued.

l NOTE » | 1 You do not have to configure and use CW or CCW Limits. If you choose to configure the

modul e thisway, then the Networked Driver has no way to automatically prevent overtravel
during ahoming operation. You must prevent overtravel by some external means, or ensure
that the homing command is issued in the direction that will result in reaching the homing
input directly.

2) You can use a bit in the Network Output Data (the Backplace Proximity Bit) asahome
proximity input. Using this bit is completely optional and prevents the Home Input from
being acted upon until the Backplace Proximity Bit makes a 0—1 transition.

Homing Profiles

' NOTE 3 | 1) The CW Find Home command is used in all of these examples. The CCW Find Home com-
| mand will generate the same profiles in the opposite direction.

2) The homing diagrams show CW and CCW direction on their vertical axes. These are the
directionsthat will occur if using an AMCI motor that iswired as shown in thismanual. Itis
possible to reverse the direction of rotation by swapping one connections on one of the
motor windings.

Home Input Only Profile

Figure R5.1 below shows the move profile generated by a +Find Home command when you use the Home
Input without the Backplace Proximity Bit.

(cw)

Home Limit
Switch
@
@ N®
g @ Starting Speed
m A e POSITION
% Starting Speed
’m _,/@
®

(ccw)

Figure R5.1 Home Input Profile

1) Acceleration from the configured Starting Speed to the Programmed Speed

2) Run at the Programmed Speed until the Home Input activates

3) Deceleration to the Starting Speed and stop, followed by a two second delay.

4) Acceleration to the Programmed Speed opposite to the requested direction.

5) Run opposite the requested direction until the Home Input transitions from Active to Inactive
6) Deceleration to the Starting Speed and stop, followed by a two second delay.

7) Return to the Home Input at the configured Starting Speed. Stop when the Home Input transitions from
inactive to active.

NOTE 3 gbg]e; Home Input is active when the command is issued, the move profile begins at step 5
Ve.

ADVANCED MICRO CONTROLS INC.



Networked Indexer/Driver User Manval HomING AN AMCI NETWORKED DRIVER

Homing Profiles (continued)

Profile with Network Backplace_Proximity_Bit

Figure R5.2 below shows the move profile generated by a +Find Home command when you use the Home

Input with Network Backplace Proximity_Bit.

(Cw) Home
Home Proximity Bit Home Input
@ Input Active
8 / @ Starting Speed
L POSITION
% Starting Speed
(ccw)

Figure R5.2 Homing with Proximity

1) Acceleration from the configured Starting Speed to the Programmed Speed

2) Run at the Programmed Speed

3) Ignores the Home Input because Backplace Proximity Bit has not made a 0— 1 transition.
4) Deceleration towards the Starting Speed when the Backplace Proximity Bit transitionsfrom 0 to 1. The

axiswill stop as soon as the Home Input becomes active.

5) The Starting Speed is the minimum speed the profile will run at. If the axis decel erates to the Starting
Speed before reaching the Home Input, it will continue at this speed.

NOTE » Figure R5.2 shows the Backplane B_ag:kpl acg_l?roxi r_nity_Bit staying active until the Net- _
worked Driver reachesits home position. Thisisvalid, but does not haveto occur. Asstated in

step 4, the Networked Driver starts to hunt for the home position as soon and the Backplane

Backplace Proximity Bit makes a0—1 transition
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Homing Profiles (continued)

Profile with Overtravel Limit
Figure R5.3 below shows the move profile generated by a +Find Home command when you use:

» CW Overtravel Limit
» Home Input without the Backplace Proximity_Bit

The profile is generated when you encounter an overtravel limit in the direction of travel. (In this example,
hitting the CW limit while traveling in the CW direction.) Hitting the overtravel limit associated with travel
in the opposite direction is an Immediate Stop condition. The motor will stop all motion and issue a Home
Invalid error to your host.

The Networked Driver will stop with an error if both overtravel limits are activated while the unit istrying to
find the home position.

Ccw) Home cw
Limit Overtravel
Switch Limit

@
@
v / ®
¥ Starting Speed
POSITION

Starting Speed

SPEED

@

A

®

(ccw)
Figure R5.3 Profile with Overtravel Limit

1) Acceleration from the configured Starting Speed to the Programmed Speed

2) Run at the Programmed Speed

3) Hit CW Limit and immediately stop, followed by atwo second delay.

4) Acceleration to the Programmed Speed opposite to the requested direction.

5) Run opposite the requested direction until the Home Input transitions from Active to Inactive
6) Deceleration to the Starting Speed and stop, followed by a two second delay.

7) Return to the Home Input at the configured Starting Speed. Stop when the Home Input transitions from
Inactive to Active.

NOTE » ;tsrt]gp ozertravel limit is active when the Find Home Command is active, the profile will begin
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CONFIGURATION MODE DATA FORMAT

This chapter covers the formats of the Network Output Data used to configure
the AMCI Networked Driver as well as the formats of the Network Input Data that

contains the responses from the device. An AMCI Networked Driver requires ten
16-bit words (20 bytes) for Output Data as well as ten 16-bit words for Input Data.

Modes of Operation

Each AMCI Networked Driver has two operating modes, Configuration Mode and Command Mode. You
switch between these modes by changing the state of a single bit in the Network Output Data.

Configuration Mode

Configuration Mode gives you the ability to select the proper configuration for your application without hav-
ing to set any switches. Typically, the Networked Driver should be configured on every power up. Thiswill
help ease system maintenance if you ever need to replace the drive. However, note that the motor will not
receive power until the driver is properly configured.

Command Mode

Thismode gives you the ability to program and execute stepper moves, and reset errors when they occur. The
Networked Driver will always power up in thismode, but avalid configuration must be sent to the Networked
Driver before it will apply power to the motor or allow you to issue move commands. The command data for-
mats are described in the following chapter.

Power Up Behavior

A Networked Driver will always power up in Command Maode. The unit will use its stored configuration data
to configure the unit if it isavailable. The Networked Driver will then check for valid network command data
and will only enable the motor driver section if the Enable Driver bit is set.

> |If using EtherNet/IP with an EDSfile, the Networked Driver is sent configuration datawhen it connects
to the network. This datais used to configure the unit. (This datais used in place of any configuration
that may be stored in flash memory.) The Networked Driver will then check for valid network com-
mand data and will only enable the motor driver section if the Enable Driver bit is set.

Word Addressing

Data format tables in this reference chapter contain EtherNet/IP, PROFINET, and Modbus TCP address col -
umns. Modbus addresses given in the tables follow the zero-based addressing method. If you need additional
information on M odbus addressing schemes, please refer to the task chapter Modbus TCP Configuration,
starting on page 133.

Configuration Mode Data Format

A Networked Driver requires twenty bytes of Output Data as well as twenty bytes of Input Data. In
EtherNet/I P applications that use an EDS file, these twenty bytes will be a mixture of single and double inte-
gers. In EtherNet/IP applications that do not use an EDSfile, the Networked Driver is added to the network as
ageneric device. In this case the data is represented as ten 16-bit (single) integers. Thisten word format is
also used in Modbus TCP and PROFINET applications.
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Configuration Mode Data Format (continued)

Multi-Word Data Format

Sixteen bit integers support arange of values from -32,768 to 32,767 or O to 65,535. The Starting Speed
parameter, which is programmed as part of the configuration data, can exceed this range. In applications that
do not use an EDSfile, this parameter is transmitted in two separate words. The table below shows how val-
ues are split. Note that negative values are written as negative numbers in both words.

Value First Word Second Word
12 0 12
12,345 12 345

Table R6.1 Multi-Word Format Examples

NOTE 3 E_therl\!et/l P applications that use a non-generic EDSfile spgcify the Starting Speed ir] the con-
figuration registers that are created when the Networked Driver was added to the project. The

EDSfile creates adouble precision integer for the Starting Speed parameter and it is pro-
grammed as a thirty-two bit integer. The multi-word format shown above is not used.

Command Mode Data Formats

When issuing commands to the Networked Driver, there are several parameters that are larger than sixteen
bits. These parameters are:

> Target Position

> Programmed Speed

> Stopping Distance

> Minimum Registration Move Distance
> Position Preset Value

> Encoder Preset Value

Likewise, when reading data back from a Networked Driver while it isin Command Mode, there are values
that are larger than sixteen bits. These data values are:

» Motor Position
> Encoder Position
» Captured Encoder Position

By default, these thirty-two bit parameters and data values are written to and read from the Networked Driver
using the multi-word format described above. When configuring the Networked Driver, it is possible to pro-
gram it to use a 32-bit double integer format instead of the custom format shown above.

There are two separate programming bits. The Binary_Output_Format Bit, controls the format of the pro-
grammable parameters written to the Networked Driver when issuing commands. The Binary_Input_Format
Bit, controls the format of the data values written to the host controller by the Networked Driver.

NOTE » | EtherNet/IP applications that use a non-generic EDSfile have the parameters and data values
listed above defined as doubl e integers. In these applications, the Binary_Output_Format Bit,

and the Binary_Input_Format Bit must both be set to “1” so that the datais transferred as
thirty-two bit integers.

When using the signed thirty-two bit format, there is an additional parameter named Data Endian. Host
controllers that use the EtherNet/I P protocol typically use little endian format, while controllers that use
PROFINET or the Madbus protocol typically use the big endian format.

.62,
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CONFIGURATION MODE DATA FORMAT

Multi-Word Format

Command Mode Data Formats (continued)
Examples of the formats are given below.

32 bit Signed Integer
Little Endian Format
(EtherNet/IP)

32 bit Signed Integer
Big Endian Format

(PROFINET & Modbus TCP)

First Word Second Word First Word Second Word First Word Second Word

12 0 12 16#000C 16#0000 16#0000 16#000C
-12 0 -12 16#FFF4 16#FFFF 16#FFFF 16#FFF4
1,234,567 1,234 567 16#D687 16#0012 16#0012 16#D687
-7,654,321 -7,654 -321 16#344F 16#FF8B 16#FF8B 16#344F

Table R6.2 Position Data Format Examples

NOTE » When using the Modbus_—TCP protoc_ol, the host controller should use “signed 16-bit integer”
as the data type when using the multi-word format.

The range of values when using the multi-word format is -32,768,000 to 32,767,999. When
NOTE » . ! : ne 1o :
used in continuous rotation applications, such as control of a conveyor belt, it is possible to

overflow these values. When any of the three paosition values overflow, the value of the associ-
ated data words will become indeterminate. AMCI strongly suggests using the signed 32-bit
integer format for continuous rotation applications.

Output Data Format

The correct format for the Network Output Data when the Networked Driver isin Configuration Modeis
shown below.

EtherNet/IP
of PROFINET]| MedBus/TCE

Configuration Data

Register
0 1024 Configuration Word 0 See below
1 1025 Configuration Word 1 See below
2 1026 Starting Speed: Upper Word | combined value between 1
3 1027 Starting Speed: Lower Word | and 1,999,999 steps/sec.
4 1028 Motor Resolution 200to 32,767
5 1029 Reserved Must be set to zero
6 1030 Encoder Resolution 0to 32,768
7 1031 Idle Current Reduction 0 to 100%
8 1032 Motor Current (X10) 18;&%?{‘8%@%%?@4
9 1033 Current Loop Gain 1to 40

Table R6.3 Network Output Data Format: Configuration Mode
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Output Data Format (continued)

Configuration Word 0 Format

Bit 15:

Bit 14:

Bit 13:

Bit 11:

Bit 10:

Bit 9:

Configuration Word O
151413 12 11 1009 08 07 06 05 04 03 02 01 00

I
h 0 Input 3 Input 2 Input 1
c

Function | Function | Function

0

o
<
%2}
[a)]

Use_BPro
Use Enc

MODE

E

|
[ IRESERVED: Bit must equal zero.
Figure R6.1 Configuration Word 0 Format

Mode — “1” for Configuration Mode Programming, “0” for Command Mode Programming. Unless
a configuration has been saved to Flash memory, the Networked Driver powers up in Command
Mode and shows a configuration error. (Hexadecimal value of 6408h.) The Networked Driver will
not power the motor or accept commands until avalid configuration is available.

Disable_Antiresonance —“1" disables the antiresonance feature. “0” enables the anti-resonance
feature of the Networked Driver. The Anti-resonance feature will provide smoother operation in
most cases. If you are still experiencing resonance problems with this feature enabled, disable this
feature and test the machine again.

Enable_Stall _Detection —“0" disables motor stall detection. “1” enables motor stall detection.
Only valid when an encoder is used and attached to the motor controlled by the Networked Driver.
The Encoder_Resolution parameter must also be programmed and must be four times the line count
of your encoder.

Use_Backplane_Proximity —“0" when the Backplace_Proximity_Bit is not used when homing the
Networked Driver. “1” when the Backplace Proximity_Bit is used when homing the Networked
Driver. Note that thisbit is not the Backplace_Proximity_Bit, but enables or disablesits operation. Do
not use the Backplace Proximity_Bit if you only want to home to the Home Limit Switch. (Leave
thisbit equal to “0".)

Use_Encoder —“0" when Quadrature Encoder isnot used. “1” to enable a Quadrature Encoder. You
must also configure Inputs 1 and 2 to accept quadrature signals and enter avalue in Word 6 for the
Encoder_Resolution parameter in addition to setting this bit.

Reserved — Must equal zero.
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Output Data Format (continued)
Configuration Word 0 Format (continued)

Bits 8-6: Input 3 Function — See Table Below
Bits 5-3: Input 2 Function — See Table Below
Bits 2-0: Input 1 Function — See Table Below

Function

Available On

All Inputs - Theinput is not used in any functions of the
Networked Driver, but it's status is reported in the Net-

o0 0 General Purpose Input | \yoric Data, This allows the input to be used as a discrete
DC input to your controller.

0 0 1 CW Limit All Inputs

0 1 0 CCW Limit All Inputs

0 1 1 Start Indexed Move All Inputs

1 Start Indexed Move/

All Inputs, or Input 3 when Inputs 1 & 2 are configured
as quadrature encoder inputs. The encoder position value

0 1 is captured whenever Input 3 transitions. An inactive-to-
Capture Encoder Value | 5(ive state transition will also trigger an Indexed Move f
oneis pending in the Networked Driver.
Stop Jog or
1 b g Registration Move All Inputs
Stop Jog or All Inputs, or Input 3 when Inputs 1 & 2 are configured
1 0 0 Registration Move as quadrature encoder inputs. The encoder position value
& is captured when Input 3 triggers a controlled stop to a
Capture Encoder Value | Jog or Registration move.
1 0 1 Emergency Stop All Inputs
All Inputs when using discrete sensors. Input 3 only
1 1 0 Home when using quadrature encoder. Use this configuration
value when homing to the Z-Pulse of an encoder.
1 1 1 | Quadrature Encoder Input InrélpuBtS 1 and 2 only. Input 1 is channel A. Input 2 is chan-

Table R6.4 Configuration Data: Input Function Selections

When using a quadrature encoder, you must set bit 10, the Use_Encoder Bit, in addition to
NOTE » ! . .
programming the inputs to accept quadrature signals. You must also program the

Encoder_Resolution parameter in configuration word 6.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786
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Output Data Format (continued)

Configuration Word 1 Format

Bit 15:
Bit 14:

Bit 13:

Bit 12:

Bit 11:

Bit 10:

Configuration Word 1

1514 1312 11 1009 08 07 06 05 04 03 02 01 00
- j=)] _
c|Q|2|E|E|E|E|& Z|13|3
Lol = S s 8|
S|E|E(21€|¢|5|5]gl0]0f0j0|5 5|2
oo 8|35 E|R 22|12
O|0O|x|wn o ===

[ IRESERVED: Bit must equal zero.
Figure R6.2 Configuration Mode: Config Word Format

Reserved — State ignored.

OUT1_Function —"0” configures Output 1 to be a Fault Output. The output will conduct current
until afault occurs. “1” configures Output 1 to be ageneral purpose output whose state is determined
by abit in the Command Mode Network Output Data. This output isin an ON state when power is
applied to the Networked Driver and it has not yet been configured.

OUT1_Action_on_Connection_Lost —“0" will keep Output 1 at itslast value. “1” will set the state
of Output 1 to the value specified in Bit 12 of this word.

OUT1_State_at_Connection_Lost — When bit 13 of thisword is set, Output 1 will be set to the
state of this bit if the network connection is|ost.

Read_Present_Configuration — If thisbit is set when you enter Configuration Mode, the Net-
worked Driver responds by placing the present configuration data in the Network Input Data. You
cannot write new configuration data to the unit while this bit is set. The format of the Configuration
Dataisgiven in the Input Data Format section of this chapter, starting on page 68.

Save_Present_Configuration — An AMCI Networked Driver will store its configuration data to
flash memory when this bit makes a 0— 1 transition. The validity of the configuration data is checked
before being written. If the datais not correct, the transition on this bit isignored. If the write to flash
compl etes successfully, the Networked Driver will write 16#AAAA into the last word of the Network
Input Data and the Status LED will start flashing green. If the write is unsuccessful, the Networked
Driver will write 164EEEE into the last word of the Network Input Dataand the Status LED will start
flashing red. Once the Networked Driver issuesits response to the Save Present_Configuration com-
mand, it stops responding to commands and you must cycle power to the unit. This design decision
prevents the Networked Driver from responding to constant save commands from the host controller.

' NOTE 3 | 1) This feature was added to support users whose host controllers have very limited function-

ality. Consider the consequences of using this feature. Adding the code necessary to write
down the configuration to a Networked Drive on power up or network connection isfairly
straight forward on most PLC based hosts. Adding this code allows you to easily change the
configuration in the host and easily configure anew drive if you ever need to swap adrive
out of the machine. Sample code from AMCI includes this functionality.

2) The endurance of the Flash memory is a minimum of 10,000 write cycles.

3) If using the EDS file to configure the Networked Driver, the configuration data should be
entered on the Configuration tab when setting the properties of the driver. This configura-
tion datais written to the driver whenever the network connection is established.

ADVANCED MICRO CONTROLS INC.
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Output Data Format (continued)
Configuration Word 1 Format (continued)

Bit 9:

Bit 8:

Bit 7:

Binary_Input_Format — Set to “0” to have the Motor Position, Encoder Position, and Trapped
Encoder Position reported in the Multi-Word Data Format shown in table R6.1 on page 62. Set to
“1" to have the Motor Position, Encoder Position, and Trapped Encoder Position reported as signed
32-bit integers with the location of the least significant bits determined by the value of the
Binary_Endian bit. (See bit 7 below.)

Binary_Output_Format — Set to “0” to program the Target Position and Programmed Speed parame-
tersin the Multi-Word Data Format shown in table R6.1 on page 62. Set to “1” to program the Target
Position and Programmed Speed parameters in signed 32-bit integer format with the location of the
least significant bits determined by the value of the Binary_Endian bit. (See bit 7 below.)

Binary_Endian — Only used when bits 8 and/or 9 (Binary_Output_Format and
Binary_Input_Format) are set to “1”. Set to “0” to have 32-bit values transmitted in little endian for-
mat. Set to “1” to have the 32-bit values transmitted in big endian format. EtherNet/I P applications
should reset this bit to “0”. Modbus TCP and PROFINET applications should start with this bit set to
“1". These protocols typically use big endian format, but you should refer to you PLC’s documenta-
tion to verify the format used by your processor. Seetable R6.2, Position Data Format Examples
found on page 63 for examples of the different formats.

Bits 6 - 3: Reserved — Must equal zero.

Bit 2:  IN3_Active_Level — Determinesthe active state of Input 3. Set to “0” if your sensor has Normally
Closed (NC) contacts and the input is active when there is no current flow through it. Set to “1” if
your sensor has Normally Open (NO) contacts and current flows through the input when it is active.

Bit 1:  IN2_Active_Level — Determinesthe active state of Input 2. Set to “0” if your sensor has Normally
Closed (NC) contacts and the input is active when there is no current flow through it. Set to “1” if
your sensor has Normally Open (NO) contacts and current flows through the input when it is active.

Bit 0:  IN1_Active_Level — Determinesthe active state of Input 1. Set to “0” if your sensor has Normally
Closed (NC) contacts and the input is active when there is no current flow through it. Set to “1” if
your sensor has Normally Open (NO) contacts and current flows through the input when it is active.

NOTE & The AMCI Networked Driver does not report the state of the inputs when they are configured
as encoder inputs (ABZ). The driver reports the state of the Active Level Bit for the input.

Notes on Other Configuration Words
> Information on the Multi-Word Data Format used when programming the Starting Speed can be found

on page 62.

» Changesto the Idle Current only take effect at the end of the first move after re-configuration.

» Current Loop Gain settings for all AMCI motors can be found starting on page 45.
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Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com



CONFIGURATION MoODE DATA FORMAT Networked Indexer/Driver User Manval

Input Data Format

The correct format for the Network Input Data when the Networked Driver isin Configuration Mode is
shown below.

EtherNet/IP
or PRIOFINET i Configuration Data

Word Register

o
o

Configuration Word O
Mirror of Output Data Config Word

Mirror of Starting Speed.

Mirror of Motor_Resolution
0
Mirror of Encoder Resolution
Mirror of Idle_Current_Reduction
Mirror of Motor Current (X10)
Mirror of Current Loop Gain

N OB W N

O N OB W NP

©

Table R6.5 Network Input Data Format; Configuration Mode

Configuration Word 0 Format

When the Configuration datais valid and accepted, this word mirrors the value of the Configuration Word O
written to the Networked Driver. When the Networked Driver is not configured, or the datawrittento it is
invalid, then this word has the same format of Status Word 0 when the Networked Driver isin Command
Mode. Thisformat is explained in the Status Word 0 Format section starting on page 85. On power up, the
value of thisword will be 6408h if the Networked Driver does not have avalid configuration in itsflash
memory.

NOTE & When in Configuration Mode, bit 13 of word O is set to “1” when stall detection is enabled.
When in Command Mode, bit 13 of word O is set to “1” when there is a configuration error.

When using the state of bit 13 of word O in your logic, always include the state of bit 15 of
word 0 to assure that you are only acting on the bit when in the proper mode.

Invalid Configurations
The following configurations are invalid:

1) Setting any of the reserved bits in the configuration words.

2) Setting any parameter to a value outside of its valid range. Thisincludes setting the Lower Word of
the Starting Speed to a value greater than 999.

3) You configure two or more inputs to have the same function, such as two CW Limit Switches.

4) You configure the Networked Driver to use an encoder, but you do not configure Inputs 1 and 2 as
Quadrature Encoder Inputs.

5) You configure the Networked Driver to use an encoder, but you do not set the Encoder_Resolution
value in word 6.

6) Setting the Enable_Stall_Detection Bit without configuring the Networked Driver to use an encoder.
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NCE?7 |

This chapter covers the formats of the Network Output Data used to command the
SD17060E2 or SD31045E2 as well as the formats of the Network Input Data that con-
tains the responses from the device. The Networked Driver requires ten 16-bit words

(20 bytes) for Output Data as well as ten 16-bit words for Input Data. Note that the Net-
worked Driver, when in its factory default state, will power up in Configuration Mode.
The Configuration Mode data format is described in the previous chapter.

Data Format

A Networked Driver requires twenty bytes of Output Data as well as twenty bytes of Input Data. In
EtherNet/I P applications that use a non-generic EDSfile, these 20 bytes will be a mixture of single and dou-
ble integers. In EtherNet/I P applications that do not use an EDSfile, or ageneric EDSfile, the Networked
Driver is added to the network as a generic device. In this case the datais represented as ten 16-hit (single)
integers. This ten word format is also used in Modbus TCP and PROFINET applications.

Sixteen bit integers support arange of valuesfrom -32,768 to 32,767 or 0 to 65,535. When issuing commands
to the Networked Driver, there are several parameters that are larger than sixteen bits. These parameters are:

Target Position

Programmed Speed

Stopping Distance

Minimum Registration Move Distance
Position Preset Value

Encoder Preset Value

Likewise, when reading data back from a Networked Driver whileit isin Command Mode, there are values
that are larger than sixteen bits. These data values are:

» Motor Position
» Encoder Position
» Captured Encoder Position

By default, these thirty-two bit parameters and data values are written to and read from the Networked Driver
using the multi-word format described below. When configuring the Networked Driver, it is possible to pro-
gram it to use a 32-bit double integer format instead of the custom format shown below.

YVYVVYVYY

There are three configuration bits that control the data format when the Networked Driver isin command
mode. The Binary_Output_Format Bit, controls the format of the programmable parameters written to the
Networked Driver when issuing commands. The Binary_Input_Format Bit, controls the format of the data
values written to the host controller by the Networked Driver. When either of these parameters are set to their
32-hit signed integer format settings, the Data Endian bit determinesif the 32-bit values are stored and trans-
mitted least significant bits first or most significant bits first. Examples of the formats are given below.

Multi-Word Format

32 bit Signed Integer
Little Endian Format
(EtherNet/IP)

32 bit Signed Integer
Big Endian Format

(Modbus TCP specification)
First Word Second Word First Word Second Word First Word Second Word

Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com

12 0 12 16#000C 16#0000 16#0000 16#000C
-12 0 -12 16#FFF4 16#FFFF 16#FFFF 16#FFF4
1,234,567 1,234 567 16#D687 16#0012 16#0012 16#D687
-7,654,321 -7,654 -321 16#344F 16#FF8B 16#FF8B 16#344F
Table R7.1 Position Data Format Examples
20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 &
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Data Format (continued)

NOTE » | EtherNet/IP applications that use anon-generic EDSfile have the parameters and data values
listed above defined as double integers. In these applications, the Binary_Output_Format Bit,

and the Binary_Input_Format Bit must both be set to “1”. The Data_ Endian Bit must be reset
to “0”. The datawill then be transferred as thirty-two bit signed integersin little endian format.

When using the Modbus-TCP protocol, use “signed 16-bit integer” as the data type when
NOTE B | ! ;
using the multi-word format.

The range of values when using the multi-word format is-32,768,000 to 32,767,999. When
NOTE » . ! : e 01,559,
used in continuous rotation applications, such as control of a conveyor belt, it is possible to

overflow these values. When any of the three position values overflow, the value of the associ-
ated data words will become indeterminate. AMCI strongly suggests using the signed 32-bit
integer format for continuous rotation applications.

Command Bits Must Transition

Commands are only accepted when the command bit makes a 0—1 transition. The
easiest way to do this is to write a value of zero into the Command Word 0 before

writing the next command.

This condition also applies when switching from Configuration Mode to Command Mode. If abitissetin
Configuration Word 0 whilein Configuration Mode and you switch to Command Maode with the same bit set,
the command will not occur because the bit must transition between writes to the unit.

Output Data Format
The following table shows the format of the output network data words when writing command data to the

SD17060E2 or SD31045E2.
EtherNet/IP
SPERIORINET ko EUSCR Function
Word Register
0 1024 Command Word O
1 1025 Command Word 1
2 1026
3 1027
4 1028 Command Parameters
> 1029 Wbrd meaning depends
i
6 1030 onthecommand set
7 1031 to the Driver
8 1032
9 1033

Figure R7.1 Command Data Format

ADVANCED MICRO CONTROLS INC.
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Command Word 0
Command Word 0
15141312 111009 08 07 06 05 04 03 02 01 00
el13|=le| 58 Sz =2 >
%ﬁgsgw,§§%80.%§.§|>§|
ol5| 22285l 2 2 282524
2zl 2| E|2|a|s|5|g|2| |2 |x|=
Figure R7.2 Command Word 0 Format
Bit 15: Mode_Select — “1” for Configuration Mode Programming “0” for Command Mode Programming.

Bit 14:

Bit 13:

A factory default SD17060E2 or SD312045E2 powers up in Command Mode and shows a configu-
ration error. (Hexadecimal value of 6408h.) The Networked Driver will not power the motor or
accept commands until avalid configuration iswritten to it.

Preset_Encoder — When set to “1” the Networked Driver will preset the Encoder Position to the
value stored in Output Words 2 and 3.

Run_Assembled_Move — When set to “1” the Networked Driver will run the Assembled Move
aready stored in memory.

» Assembled_Move_Type — Command Word 1, Bit 9: Thisbit determinesthe type of move that
isrun. When thisbit equals “0", aBlend Moveisrun. When thisbit equals“1”, aDwell Moveis
run. When starting a Dwell Move, the Dwell Timeis programmed in word 9 of the Command
Data. The valueis programmed in milliseconds and can range from O to 65,536.

» Reverse Blend_Direction — Command Word 1, Bit 4: Thisbit is used to determine the direc-
tion that the Blend Move will be run in. When this bit equals “0”, the Blend Move runsin the
clockwise direction. When this bit equals “1”, the Blend Move is run in the counter-clockwise
direction.

Bits 11 & 12: Program_Assembled & Read_Assembled_Data — These bits are used to program the seg-

Bit 10:

Bit 9:

Bit 8:

ments of an Assembled Move before the move can be run. Their use is explained in the Assembled
Move Programming section of this manual starting on page 39.

Reset_Errors — When set to “1” the Networked Driver will clear al existing errors, reset the
Move_Complete bit, and attempt to use the present data to run a new command.

Preset_Position — When set to “1” the Networked Driver will preset the Motor Position to the value
stored in Output Words 2 and 3 and reset the Move _Complete bit in the Network Input Data.

Jog_CCW —When set to“1” the Networked Driver will run a Jog Move in the counter-clockwise
direction. The full explanation of a CW/CCW Jog Move can be found starting on page 31.

> Registration_Move — Command Word 1, Bit 7: When this bit equals“0”, and a Jog Move
command isissued, it will run as a standard Jog Move. When this bit equals“1” and a
Jog Move command is issued, the move will run as a Registration Move.

» Enable_Electronic_Gearing — Command Word 1, Bit 6: When thisbit equals“1” the Net-
worked Driver will switch its operation to Electronic Gearing mode as described on page 43.
While in this mode, the two Jog Move bits are used to enable motor motion. One of these two
bits must equal “1” before the motor will follow a change in encoder position.

» Axis Follower Mode — Command Word 1, Bits 12 and 14: If either of these bitsequal “1”
when the Registration_Move bit equals “0”, the Networked Driver will enter its Axis Follower
Mode when the Jog Move bitissetto“1”.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 71
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Command Word 0 (continued)
Bit 7. Jog_CW — When set to “1” the Networked Driver will run a Jog Move in the clockwise direction.

Bit 6:

Bit 5:

Bit 4:

Bit 3:

Bit 2:

Bit 1:

Bit O:

The full explanation of a CW/CCW Jog Move can be found starting on page 31.

» Registration_Move — Command Word 1, Bit 7: When this bit equals“0”, and a Jog Move
command isissued, it will run as a standard Jog Move. When this bit equals“1” and a
Jog Move command is issued, the move will run as a Registration Move.

» Enable_Electronic_Gearing — Command Word 1, Bit 6: When thisbit equals“1” the Net-
worked Driver will switch its operation to Electronic Gearing mode as described on page 43.
While in this mode, the two Jog Move bits are used to enable motor motion. One of these two
bits must equal “1” before the motor will follow a change in encoder position.

> Axis Follower Mode — Command Word 1, Bits 12 and 14: If either of these bits equal “1"
when the Registration_Move bit equals“0”, the Networked Driver will enter its Axis Follower
Mode when the Jog Move bitisset to“1”.

Find_Home_CCW —When setto “1” the Networked Driver will attempt to move to the Home Limit
Switch in the counter-clockwise direction. A full explanation of homing can be found in the Homing
an AMCI Networked Driver reference chapter starting on page 57.

Find_Home_CW — When set to “1” the Networked Driver will attempt to move to the Home Limit
Switch in the clockwise direction. A full explanation of homing can be found in the Homing an
AMCI Networked Driver reference chapter starting on page 57.

Immediate_Stop — When set to “1” the Networked Driver will stop al motion without deceleration.
The Motor Position value will becomeinvalid if thisbit is set during amove. Setting this bit when a
move is not in progress will not cause the Motor Position to become invalid.

Resume_Move — Set to “1” to resume a move that you previously placed in a hold state. Use of the
Resume_Move and Hold_Move bits can be found in the Controlling Moves I n Progress section of
this manual starting on page 42. Note that amove in its hold state does not need to be resumed. The
move is automatically cancelled if another move is started in its place.

Hold_Move — Setto“1” to hold amove. The move will decelerate to its programmed Starting Speed
and stop. The move can be completed by using the Resume_Move bit. Use of the Hold_Move and
Resume_Move bits can be found in the Controlling Maoves I n Progress section of this manual start-
ing on page 42.

Relative_Move — Set to “1” to perform a Relative Move using the datain the rest of the Command
Data. The full explanation of a Relative Move can be found starting on page 29.

Absolute_Move — Set to “1” to perform an Absolute Move using the datain the rest of the Com-
mand Data. The full explanation of an Absolute Move can be found starting on page 30.

72

ADVANCED MICRO CONTROLS INC.



Networked Indexer/Driver User Manval ComMMAND MoDE DATA FORMAT

Command Word 1

Bit 15:

Bit 14:

Bit 13:

Bit 12:

Bit 11:

Bit 10:

Bit 9:

Bit 8:

Bit 7:

Bit 6:

Bit 5:

Command Word 1

151413 12|11 10 09 08|07 06 05 04|03 02 01 00
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Figure R7.3 Command Word 1 Format

Enable_Driver —“0" to disable the motor current, “1" to enable motor current. A valid configura-
tion must be written to the Networked Driver before the driver can be enabled.

Virtual_Encoder_Follower — When using the Networked Driver as an axis follower, set this bit to
‘1’ to close the position loop with respect to the encoder position. This bit is only available when the
unit is configured to use encoder feedback. This bit must equal ‘0’ if the Virtual_Position_Follower
bit, bit 12 of thisword, issetto‘1’.

OUT1_Set_State — When the output is configured as a general purpose output point instead of the
Fault Output, this bit controls the state of the output. When this bit equalsa*“1”, the output is on and
conducts current.

Virtual_Position_Follower — When using the networked Driver as an axisfollower, set thishitto ‘1’
to close the position loop with respect to the motor position. This bit must equal ‘O’ if the
Virtual_Encoder_Follower bit, bit 14 of thisword, issetto‘1’.

Backplace_Proximity_Bit — When the Networked Driver is configured to use the

Backplace Proximity Bit, the unit will ignore the state of the Home Input as long as this bit equals
“0". Thisbit must equal “1” before atransition on the Home Input can be used to home the machine.
Further information on using the Backplace Proximity Bit can be found in the Profile with Net-
work Backplace Proximity Bit section found on page 59.

Clear_Driver_Fault — If thisbit is set when a Reset Errors Command is issued, (Command Word 0
Bit 10) the Networked Driver will attempt to clear driver errors such asamissing interlock jumper or
motor short fault. Note that the driver must be disabled (Command Word 1, Bit 15 = 0), when using
this command.

Assembled_Move_Type — When this bit equals “0”, a Blend Move is started when the Run Assem-
bled Move hit, (Command Word 1, Bit 13) makes a 0— 1 transition. When this bit equals“1”, a
Dwell Moveis started on the transition. The direction of a Blend Move is controlled by the

Reverse Blend_Direction bit, (Command Word 1, Bit 4). In aDwell Move, the Dwell Time between
segments is programmed in Word 9 of the command data.

Indexed_Command — If thisbit is set when a move command is issued, the Networked Driver will
not run the move immediately, but will instead wait for an inactive-to-active transition on an input
configured as a Sart Indexer Move input.

Registration_Move — When this bit equals “0”, and a Jog Move command isissued, it will runasa
standard Jog Move. When this bit equals “1” and a Jog Move command isissued, the move will run
as a Registration Move.

Enable_Electronic_Gearing — Set to “1" to put the Networked Driver in Electronic Gearing mode.
Set to “0” for normal operation. A full description of Electronic Gearing mode starts on page 23.

Save_Assembled_to_Flash - Set thisbit to save the data of a programmed Assembled Move. Thisbit
isonly acted upon this way when the Program_Assembled bit (Command Word 0, Bit 11 makesa1-0
transition as explained in the Assembled Move Programming section of this manual starting on page
39.

OR

Motor_Current_Key2 - See Description of Motor Current Keys on the following page.
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Command Word 1 (continued)

Bit 4: Reverse_Blend_Direction — When you command a Blend Moveto run, this bit determines the
direction of rotation. Set to “0” for a clockwise Blend Move, ‘1’ for a counter-clockwise Blend
Move.

Bit 3: Reserved — Must besetto“0".

Bit 2: Encoder_Registration_Move — This bit is used with the Relative_Move (Command Word 0, bit 1)
or Absolute_Move (Command Word 0, bit 0) bits. Set thisbit to “1” to command an Encoder Regis-
tration Move. This move will run until the encoder count reaches the programmed relative or abso-
lute value and then the move will begin to decelerate and stop. Must equal “0” for normal relative or
absolute moves. A full description of an Encoder Registration Move can be found starting on

page 18.
Bit 1:  Motor_Current_Keyl — See the description below.

Bit 0:  Motor_Current_Key0 — See the description below.

Description of Motor Current Keys

With the exceptions of the CW/CCW Registration Move commands, it is possible to change the motor current
“on the fly” whilein Command Mode. To do this, place the new motor current in Word 8 and set the key bits
as shown below.

» Control Word 2: Bit 5, (Key2) —“1"
» Control Word 2: Bit 1, (Keyl) —“0"
> Control Word 2: Bit 0, (Key0Q) —“1”

This feature does not work with CW/CCW Registration Move commands because Words 8 and 9 are used to
store the Minimum Registration Distance parameter. For all other commands, the Networked Driver will
respond by changing the motor current and writing the new value into the Network Input Data, Word 8. Once
the motor current has been set, reset the key bitsto all zerosto prevent further changes to the motor current.
The motor current can be changed at any time, including during a move.

NOTE 3 Setting the motor current to an invalid value does not force acommand error. The value will be
ignored and the Networked Driver will use the motor current value programmed whilein Con-

figuration Mode. Invalid values are:

» Value whose last digit is not even
» Values outside the range of 1.0 to 6.0 amps on the SD17060E2
> Values outside the range of 1.0 to 4.4 amps on the SD31045E2
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Command Blocks
The following section lists the output data format for the sixteen different commands.

Absolute Move

EtherNet/IP Modbus/TCP

or PROFINET : Function
Word Register

0 1024 Command Word O 16#0001

1 1025 Command Word 1 Seepg. 73

2 1026 Abs. Target Position: Upper Word Sens Combined value between

3 1027 | Abs. Target Position: Lower Word P —8,388,608 and +8,388,607

4 1028 Programmed Speed: Upper Word Combined value between

Steps/Second the Configured Starting

5 1029 Programmed Speed: Lower Word Speed and 2,999,999

6 1030 Acceleration Steps/ms/sec 1to 5000

7 1031 Deceleration Steps/ms/sec 1 to 5000
SD17060E2: 10 to 60

8 1032 Motor Current 0.1A SD31045E2: 10to 44

Even numbers only.
9 1033 Acceleration Jerk 0 to 5000

Table R7.2 Absolute Move Command Block

Relative Move

EtherNet/IP Modbus/TCP

or PROFINET ; Function
Word Register

0 1024 Command Word O 16#0002

1 1025 Command Word 1 Seepg. 73

2 1026 Rel. Target Position: Upper Word Stens Combined val ue between

3 1027 | Rel. Target Position; Lower Word ® —8,388,608 and +8,388,607

4 1028 Programmed Speed: Upper Word Combined value between

Steps/Second the Configured Starting

5 1029 Programmed Speed: Lower Word Speed and 2,999,999

6 1030 Acceleration Steps/ms/sec 1 to 5000

7 1031 Deceleration Steps/ms/sec 1 to 5000
SD17060E2: 10 to 60

8 1032 Motor Current 01A SD31045E2: 10 to 44

Even numbers only.
9 1033 Acceleration Jerk 0 to 5000

Table R7.3 Relative Move Command Block
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Command Blocks (continued)

Hold Move
oEtPhR?(r)l\ll:(Ielt\{ET MOdqu/TCP Function
Word Register

0 1024 Command Word 0 16#0004

1 1025 Command Word 1 Seepg. 73

2 1026 Unused See Note Below
3 1027 Unused See Note Below
4 1028 Unused See Note Below
5 1029 Unused See Note Below
6 1030 Unused See Note Below
7 1031 Unused See Note Below
8 1032 Unused See Note Below
9 1033 Unused See Note Below

Table R7.4 Hold Move Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter values in the
previous command.

Resume Move

EtherNet/IP Modbus/TCP

or PROFINET ; Function
Word Register

0 1024 Command Word 0 16#0008

1 1025 Command Word 1 Seepg. 73

2 1026 Unused See Note Below

3 1027 Unused See Note Below

4 1028 Programmed Speed: Upper Word Combined value between

Steps/Second the Configured Starting

5 1029 Programmed Speed: Lower Word Speed and 2,999,999

6 1030 Acceleration Steps/ms/sec 1to 5000

7 1031 Deceleration Steps/ms/sec 1 to 5000
SD17060E2: 10 to 60

8 1032 Motor Current 0.1A SD31045E2: 10to 44

Even numbers only.
9 1033 Acceleration Jerk 0 to 5000

Table R7.5 Resume Move Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter valuesin the
previous command. Thisistypically the case when resuming a move, the words are listed as “ Unused” to
highlight that the target position of a held move cannot be changed when the move is resumed.

ADVANCED MICRO CONTROLS INC.
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Command Blocks (continued)

Immediate Stop

EtherNet/IP Modbus/TCP

orPROFINET ; Function
Word Register

0 1024 Command Word 0 16#0010

1 1025 Command Word 1 Seepg. 73

2 1026 Unused See Note Below
3 1027 Unused See Note Below
4 1028 Unused See Note Below
5 1029 Unused See Note Below
6 1030 Unused See Note Below
7 1031 Unused See Note Below
8 1032 Unused See Note Below
9 1033 Unused See Note Below

Table R7.6 Immediate Stop Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter values in the
previous command.

Find Home CW

EtherNet/IP Modbus/TCP

or PROFINET ; Function
Word Register

0 1024 Command Word 0 16#0020

1 1025 Command Word 1 Seepg. 73

2 1026 Unused See Note Below

3 1027 Unused See Note Below

4 1028 Programmed Speed: Upper Word Combined value between

Steps/Second the Configured Starting

5 1029 Programmed Speed: Lower Word Speed and 2,999,999

6 1030 Acceleration Steps/ms/sec 1to 5000

7 1031 Deceleration Steps/ms/sec 1 to 5000
SD17060E2: 10 to 60

8 1032 Motor Current 0.1A SD31045E2: 10to 44

Even numbers only.
9 1033 Acceleration Jerk 0 to 5000

Table R7.7 Find Home CW Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter valuesin the
previous command.
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Command Blocks (continued)

Find Home CCW

EtherNet/IP Modbus/TCP

orPROFINET ; Function
Word Register

0 1024 Command Word 0 16#0040

1 1025 Command Word 1 Seepg. 73

2 1026 Unused See Note Below

3 1027 Unused See Note Below

4 1028 Programmed Speed: Upper Word Combined value between

Steps/Second the Configured Starting

5 1029 Programmed Speed: Lower Word Speed and 2,999,999

6 1030 Acceleration Steps/ms/sec 1 to 5000

7 1031 Deceleration Steps/ms/sec 1 to 5000
SD17060E2: 10 to 60

8 1032 Motor Current 01A SD31045E2: 10to 44

Even numbers only.
9 1033 Acceleration Jerk 0 to 5000

Table R7.8 Find Home CCW Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter values in the
previous command.

Jog CW
EtherNet/IP
orPROFINET ModbUSITCP Function
Word Register
0 1024 Command Word 0 16#0080
Seepg. 73
1 1025 Command Word 1 Bits 7 & 6 must equal “ 00"
2 1026 Unused See Note Below
3 1027 Unused See Note Below
4 1028 Programmed Speed: Upper Word Combined value between
Steps/Second the Configured Starting
5 1029 Programmed Speed: Lower Word Speed and 2,999,999
6 1030 Acceleration Steps/ms/sec 1 to 5000
7 1031 Deceleration Steps/ms/sec 1 to 5000
SD17060E2: 10 to 60
8 1032 Motor Current 0.1A SD31045E2: 10to 44
Even numbers only.
9 1033 Acceleration Jerk 0 to 5000

Table R7.9 Jog Move CW Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter valuesin the

previous command.

18,
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CoMMAND MoODE DATA FORMAT

Command Blocks (continued)

Registration Move CW

EtherNet/IP Modbus/TCP

or PROFINET ; Function
Word Register
0 1024 Command Word 0 16#0080
Seepg. 73
1 1025 Command Word 1 Bits 7 & 6 must equal “10"
2 1026 Stopping Distance: Upper Word Sens Combined value between
3 1027 Stopping Distance: Lower Word P 0 and +8,388,607
4 1028 Programmed Speed: Upper Word Combined value between
Sé%‘és pgr the Configured Starting
5 1029 Programmed Speed: L ower Word on Speed and 2,999,999
6 1030 Acceleration Steps/ms/sec 1to 5000
7 1031 Deceleration Steps/ms/sec 1 to 5000
Min. Reg. Move Distance:

8 1032

E?pper Word Steps Combined value between
9 1033 Min. Reg. Move Distance: 0 and +8,388,607

L ower Word

Table R7.10 Registration Move CW Command Block

Virtual Axis Follower Move

EtherNet/IP
orPROFINET Modbus TCP
Register

Word

Function

0 1024 Command Word O 16#0080 or 16#0100
_ Seepg. 73
1 1025 Command Word 1 al?]'é tlé%rthlé m(;JStBeg[u?Imulst
equal “0”
2 1026 Lower 16 bits of 32 hit Position S Signed 32 bit doubleinteger
3 1027 Upper 16 bits of 32 bit Position s value
4 1028 Lower 16 bits of 32 bit Velocity Steps per Signed 32 bit double integer
5 1029 Upper 16 bits of 32 bit Velocity Second value
6 1030 Acceleration Steps/ms/sec 1to 5000
7 1031 Deceleration Steps/ms/sec 1 to 5000
8 1032 Proportional Coefficient 1to 50
o | 1w R e

Table R7.11 Axis Follower Move Command Block

When using motor position loop control, set the Proportional Coefficient to 1 or 2. When using encoder posi-
tion loop control, set the Proportional Coefficient to a value between 10 and 50.

Word 9: If itsvalueis between 0 and 20, the moveis considered a Linear Axis Follower move and the value
isword 9 isthe Network Delay value. If the value is between 21 and 65,535, the move is considered a Circu-
lar Axis Move and the value in word 9 is the Position Unwind value.
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Command Blocks (continued)

Jog CCW
EtherNet/IP
orPROFINET ModPUS/TCP Function
Word Register
0 1024 Command Word 0 16#0100
Seepg. 73
1 1025 Command Word 1 Bits 7 & 6 must equal “00"
2 1026 Unused See Note Below
3 1027 Unused See Note Below
4 1028 Programmed Speed: Upper Word Combined value between
Steps/Second the Configured Starting
5 1029 Programmed Speed: Lower Word Speed and 2,999,999
6 1030 Acceleration Steps/ms/sec 1to 5000
7 1031 Deceleration Steps/ms/sec 1 to 5000
SD17060E2: 10 to 60
8 1032 Motor Current 0.1A SD31045E2: 10to 44
Even numbers only.
9 1033 Acceleration Jerk 0 to 5000

Table R7.12 Jog CCW Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter valuesin the
previous command.

Registration Move CCW

EtherNet/IP Modbus/TCP

or PROFINET ; Function
Word Register
0 1024 Command Word O 16#0100
1 1025 Command Word 1 Bits 7 &%e?nﬂ%t Zegual “107
2 1026 Stopping Distance: Upper Word Sens Combined val ue between
3 1027 Stopping Distance: Lower Word ® 0 and +8,388,607
4 1028 Programmed Speed: Upper Word Combined value between
Sé%%s pgr the Configured Starting
5 1029 Programmed Speed: Lower Word on Speed and 2,999,999
6 1030 Acceleration Steps/ms/sec 1 to 5000
7 1031 Deceleration Steps/ms/sec 1 to 5000
Min. Reg. Move Distance:
8 1032
f?pper Word Steps Combined value between
9 1033 Min. Reg. Move Distance: 0 and +8,388,607
Lower Word

Table R7.13 Registration Move CCW Command Block
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Command Blocks (continued)

Encoder Follower Move

EtherNet/IP Modbus/TCP

or PROFINET . Function
Word Register

0 1024 Command Word 0 16#0080 or 16#0100

1 1025 Command Word 1 - GSn‘fﬁstP%q% .o

2 1026 Electronic Gearing Numerator 1to0 255

3 1027 Electronic Gearing Denominator 1to 255

4 1028 Unused See Note Below

5 1029 Unused See Note Below

6 1030 Unused See Note Below

7 1031 Unused See Note Below
SD17060E2: 10 to 60

8 1032 Motor Current 0.1A SD31045E2: 10to 44

Even numbers only.
9 1033 Unused See Note Below

Table R7.14 Encoder Follower Move Command Block

Unused words are ignored by the Network Driver and can be any value, including parameter valuesin the
previous command.

Preset Position

EtherNet/IP Modbus/TCP

or PROFINET . Function
Word Register
0 1024 Command Word 0 16#0200
1 1025 Command Word 1 Seepg. 73
2 1026 Position Preset Value: Upper Word
— PP Steos Combined value between
3 1027 Position Preﬁ) r\élal ue: Lower o 8,388,608 and +8,388,607
4 1028 Unused See Note Below
5 1029 Unused See Note Below
6 1030 Unused See Note Below
7 1031 Unused See Note Below
8 1032 Unused See Note Below
9 1033 Unused See Note Below

Table R7.15 Preset Position Command Block

Unused words are ignored by the Network Driver and can be any value, including parameter valuesin the
previous command.

Presetting the position will also reset the Move_Complete status bit in the Network Input Data.
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Command Blocks (continued)

Reset Errors

EtherNet/IP
o PROEINET MedbuSTCE Function

Word Register

0 1024 Command Word 0 16#0400
Seepg. 73
1 1025 Command Word 1 Set bit 10 to clear
driver faults

2 1026 Unused See Note Below
3 1027 Unused See Note Below
4 1028 Unused See Note Below
5 1029 Unused See Note Below
6 1030 Unused See Note Below
7 1031 Unused See Note Below
8 1032 Unused See Note Below
9 1033 Unused See Note Below

Table R7.16 Reset Errors Command Block

Unused words are ignored by the Network Driver and can be any value, including parameter valuesin the
previous command. Resetting errors will also reset the Move Complete status bit in the Network Input Data.

Run Assembled Move

EtherNet/IP
o PROEINET MedbuSTCE Function

Word Register

0 1024 Command Word 0 16#2000
Seepg. 73
Blend Move: Bit 9 =*“0"
1 1025 Command Word 1 Dwell Move: Bit9="1"
Reverse Blend_Direction
isset by Bit 4.
2 1026 Unused See Note Below
3 1027 Unused See Note Below
4 1028 Unused See Note Below
5 1029 Unused See Note Below
6 1030 Unused See Note Below
7 1031 Unused See Note Below
SD17060E2: 10 to 60
8 1032 Motor Current 01A SD31045E2: 10 to 44
Even numbers only.
Unused with Blend Move M1
9 1033 SwEl el o | MeE milliseconds 0 to 65,535

Table R7.17 Run Assembled Move Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter values in the
previous command.
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Command Blocks (continued)

Preset Encoder Position

EtherNet/IP Modbus/TCP

or PROFINET . Function
Word Register

0 1024 Command Word 0 16#4000

1 1025 Command Word 1 Seepg. 73

2 1026 Encoder Preset Value:
Upper Word Steps Combined value between

3 1007 Encoder Preset Value: —8,388,608 and +8,388,607
L ower Word

4 1028 Unused See Note Below

5 1029 Unused See Note Below

6 1030 Unused See Note Below

7 1031 Unused See Note Below

8 1032 Unused See Note Below

9 1033 Unused See Note Below

Table R7.18 Preset Encoder Position Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter valuesin the
previous command.
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Programming Blocks

The following blocks are used to program an Assembled Move. Both of the moves, Blend Move, and Dwell
Move, are programmed exactly the same way. The bit configuration used when starting the move determines
which type of Assembled Moveisrun.

First Block

EtherNet/IP Modbus/TCP

or PROFINET . Function
Word Register

0 1024 Command Word 0 16#0800

1 1025 Command Word 1 Seepg. 73

2 1026 Unused See Note Below
3 1027 Unused See Note Below
4 1028 Unused See Note Below
5 1029 Unused See Note Below
6 1030 Unused See Note Below
7 1031 Unused See Note Below
8 1032 Unused See Note Below
9 1033 Unused See Note Below

Table R7.19 Assembled Move First Programming Block

Unused words are ignored by the Networked Driver and can be any value, including parameter values from
the previous command.

Oncethefirst block is transmitted, the Networked Driver responds by setting bits 8 and 9 in Status Word 0. (See
Status Word 0 Format starting on page 85.) Once these are set, you can then start transmitting Segment Blocks.

Segment Block

EtherNet/IP
o PROEINET MedbuSTCE Function

Word Register

0 1024 Command Word 0 16#1800

1 1025 Command Word 1 Seepg. 73

2 1026 Rel. Target Position: Upper Word Steps Combined value between
3 1027 | Rel. Target Position: Lower Word —8,388,608 and +8,388,607
4 1028 Programmed Speed: Upper Word Combined value between
5 1029 Programmed Speed: Lower Word Steps/Second t@p&f’?gﬁﬁ r%%%ggg

6 1030 Acceleration Steps/ms/sec 1 to 5000

7 1031 Deceleration Steps/ms/sec 1 to 5000

8 1032 Unused See Note Below

9 1033 Acceleration Jerk 0 to 5000

Table R7.20 Assembled Move Segment Programming Block

Note that each Segment Block startswith bits 11 and 12 set in the Command Word 0 word (16#1800). When the
Networked Driver sees bit 12 of Command Word 0 set, it will accept the block and reset bit 9 in Status Word O.
When your program sees this bit reset, it must respond by resetting bit 12 of Command Word 0. The Networked
Driver will respond to this by setting bit 9 in Status Word 0 and the next Segment Block can be written to the
Networked Driver. You can write a maximum of sixteen Segment Blocks for each Assembled Move.
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Input Data Format
The correct format for the Network |nput Data when the Networked Driver isin Command Mode is shown
below.

EtherNet/IP
or PROFINET LTI Command Mode Input Data

Word Register

0 0 Status Word 0

1 1 Status Word 1

2 2 Motor Position: Upper Word

3 3 Motor Position: Lower Word

4 4 Encoder Position: Upper Word

5 5 Encoder Position: Lower Word

6 6 Trapped Encoder Position: Upper Word
7 7 Trapped Encoder Position: Lower Word
8 8 Programmed Motor Current (X10)

9 9 Value of Acceleration Jerk Parameter

Table R7.21 Network Input Data Format: Command Mode

Format of Position Data Values

Theformat of the Motor Position, Encoder Position, and Trapped Encoder Position valuesis controlled by the
Binary_Input_Format bit in the configuration data written to the Networked Driver. (See Configuration
Word 1 Format, bit 9 starting on page 66.) When the Binary_Input_Format bit equals “0”, the position val-
ues are reported with the bottom three digits of the value in the lower word (000 - 999) and the remaining dig-
itsin the upper word. See Position Data Format Examples on page 69 for an explanation of this format.
When the Binary_Input_Format bit equals“1”, the position values are reported as 32-bit signed integers, with
the location of the least significant bits dependent on the selected endian format.

The range of values when using the multi-word format is -32,768,000 to 32,767,999. When
NOTE » . . : he /0 .
used in continuous rotation applications, such as control of a conveyor belt, it is possible to

overflow these values. When any of the three position values overflow, the value of the associ-
ated data words will become indeterminate. AMCI strongly suggests using the signed 32-bit
integer format for continuous rotation applications.

Status Word 0 Format

Status Word O
1312 11 1009 08 07 06 05 04 03 02 01 00

[EEN
(6]
[EEN
IS

p

g
Decelerating

Module_OK
Input_Err
ySeg
y_Mode
Stopped
In_Hold_State

Wait_Ass

Pos_Invalid
In_Ass

Accelerating
At_Home
Moving_CW

L
=]
C
]
£
£
o

Mode_Fla

Config_Err

Move Cm
Moving_CCW

C

Figure R7.4 Command Mode: Status Word 0 Format

Bit 15: Mode_Flag — Set to “1” if in Configuration Mode, and set to “0” if in Command Mode. The Net-
worked Driver powers up in Command Mode and shows a configuration error. The Networked
Driver will not power the motor or accept commands until avalid configuration iswritten to it.

Bit 14: Module_OK -“1" when the Networked Driver is operating without afault, “0” when an internal
fault condition exists.
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Input Data Format (continued)
Status Word 0 Format (continued)

Bit 13: Configuration_Error —“1” on power up before avalid configuration has been written to the Net-
worked Driver or after any invalid configuration has been written to the driver. “0” when the Net-
worked Driver has avalid configuration written to it.

NOTE & When in Command Mode, bit 13 of word O is set to “1” when there is a configuration error.
When in Configuration Mode, bit 13 of word O isset to “1” when stall detection is enabled.

When using the state of bit 13 of word 0 in your logic, aways include the state of bit 15 of
word 0 to assure that you are only acting on the bit when in the proper mode.

Bit 12: Command_Error —“1"” when an invalid command has been written to the Networked Driver. This
bit can only be reset by the Reset_Errors bit, Command Word 0, Bit 10. Note that setting the motor
current to a value outside the range of 1.0 to 6.0 amps on the SD17060E2, or 1.0 to 4.4 amps on the
SD31045E2, does not force a command error. The driver simply ignores the new value and uses the
last accepted value for the motor current.

Bit 11: Input_Error —“1" when:

»Emergency Stop input has been activated

»Either of the End Limit Switches activates during any move operation except for homing
» Starting a Jog Move in the same direction as an active End Limit Switch

> the opposite End Limit Switch is reached during a homing operation.

This bit is reset by a Reset Errors command. The format of the command is given on page 82.
Bit 10: Position_Invalid —“1" when:

» A configuration is written to the Networked Driver

»The motor position has not been preset

» The machine has not been homed

» The Network Connection has been lost and re-established
»An Immediate or Emergency Stop has occurred

»An End Limit Switch has been reached

»A motor stall has been detected.

Absolute moves cannot be performed while the position isinvalid.

Bit 9:  Waiting_For_Assembled_Segment — The Networked Driver setsthisbit to tell the host that it is
ready to accept the data for the next segment of your assembled move profile. Itsuseisexplained in
the Assembled Maove Programming section of this manual starting on page 39.

Bit 8: In_Assembled_Mode — The Networked Driver sets this bit to signal the host that it is ready to
accept assembled move profile programming data. Its use is explained in the Assembled Move Pro-
gramming section of this manual starting on page 39.

Bit 72 Move_Complete — Set to “1” when the present Absolute, Relative, Jog, Registration, or Assembled
Move command completes without error. This bit is reset to “0” when the next move command is
written to the Networked Driver, when the position is preset, or a Reset Errors command isissued to
the unit. Thisbit is also set along with the Command_Error bit (Bit 12 of this word), when any Jog
Move or Registration Move parameters are outside of their valid ranges. Thisbit is not set on acom-
mand error for any other type of command. Finally, this bit is not set at the end of a homing opera-
tion.

Bit 6: Decelerating — Set to “1” when the present move is decelerating. Set to “0” at all other times.
Bit 5: Accelerating — Set to “1” when the present move is accelerating. Set to “0” at all other times.
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Input Data Format (continued)
Status Word 0 Format (continued)

Bit 4:

Bit 3:

Bit 2:

Bit 1:
Bit O:

At_Home — Set to “1” when a homing command has completed successfully, “0” at all other times.

Stopped — Set to “1” when the motor is not in motion. Note that thisis stopped for any reason, not
just acompleted move. For example, an Immediate Stop command during a move will set this bit to
“1", but the Move_Complete Bit, (bit 7 above) will not be set.

In_Hold_State — Set to “1” when amove command has been successfully brought into a Hold State.
Hold States are explained is the Controlling Moves In Progress section starting on page 22.

Moving_CCW - Set to “1” when the motor is rotating in a counter-clockwise direction.
Moving_CW — Set to “1” when the motor is rotating in a clockwise direction.

Status Word 1 Format

Status Word 1

1514 13 12 11 10 09 08 07 06 05 04 03 02 01 00
88 ) = % - = | @

S|5| 8 DL 3| S S el2|2
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a|ld|° T3~ O

Figure R7.5 Command Mode: Status Word 1 Format

Bit 15: Drive_Is_Enabled — Set to “1” when the motor driver section of the Networked Driver is enabled
and current is available to the motor. Set to “0” when the motor driver section is disabled. If this bit
issetto“1", the motor current remains present when an E-Stop input is active. Motor current is
removed if thereisaDriver_Fault (Bit 7 below) regardless of the state of this bit. Motor current is
aso removed if the motor isidle and Idle Current Reduction is programmed to its To 0% setting.

Bit 14: Stall_Detected — Set to “1” when a motor stall has been detected.

Bit 13: OUT1_State — Present actual state of Output 1. When thishitissetto“1”, the output isinits on state
and conducts current.

Bit 12: Reserved Bit — Will always equal zero.

Bit 11: Heartbeat_Bit — Thishit will change state approximately every 500 milliseconds. Maonitor thisbit to
verify that the unit and network connection are operating correctly. Note that thisbit isonly available
while the Networked Driver isin Command Mode.

Bit 10: Limit_Condition — Thishit is set if an End Limit Switch is reached during a move. This bit will be
reset when the Limit Switch changes from its active to inactive state, or when a Reset Errors Com-
mand is issued.

Bit 9: Invalid_Jog_Change — Set during a Jog Move if parameters are changed to invalid values. Parame-
tersthat can be changed during a Jog Move are Programmed Speed, Acceleration, and Deceleration.
Set while in Electronic Gearing modeif the Numerator or Denominator are set outside their range of
1to 255.

Bit 8: Reserved — Will always equal zero.
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Input Data Format (continued)
Status Word 1 Format (continued)

Bit 7:

Bit 6:

Bit 5:

Bit 4:

Bit 3:
Bit 2:

Bit 1:

Bit O:

Driver_Fault — If the driver section of the Networked Driver is enabled, this bit will bea“1” during
a Over temperature Fault, a Short Circuit Fault, or when the Interlock Jumper is missing. This fault
can be cleared by issuing a Reset Errors programming block with the Clear_Driver_Fault bit, (Com-
mand Word 1, bit 10) set to “1". For additional information, see Notes on Clearing a Driver Fault
on page 89. Note that this bit is not set if the Interlock Jumper is missing when power is applied to
thedriver.

Connection_Was_Lost — If the physical network connection islost at any time, this bit will be set
when the connection is re-established. Note that thisbit is not set if the communication lossis on the
protocol level, not the physical level.

PLC_in_PROG_Mode — On ControlLogix and CompactLogix platforms, this bit will equal “1”
when the PLC isin Program mode and “0” when in Run mode. This bit will aways equal “0” on all
other platforms.

Temperature_Above_90C - Thishit is set to “1” when the processor internal temperature exceeds
90°C. At this point, the heatsink temperature is typically above 80°C. If this bit trips often and you
want to lower the operating temperature of the unit, consider changing how the device is mounted, or
installing a fan to force additional airflow through the device.

Reserved — Will always equa zero.
IN3_Active — “1” when Input 3 isin its active state. The active state of the input is programmed as
explained in the Configuration Word 1 Format section starting on page 66.

IN2_Active —“1" when Input 2 isin its active state. The active state of theinput is programmed as
explained in the Configuration Word 1 Format section starting on page 66.

IN1_Active — “1” when Input 1 isin its active state. The active state of the input is programmed as
explained in the Configuration Word 1 Format section starting on page 66.

TE » The Networked Driver does not report the state of the inputs when they are configured as

encoder inputs (ABZ). The driver reportsthe state of the Active Level Bit for theinput whichis

set in Configuration Mode.
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Notes on Clearing a Driver Fault
A Driver Fault occurs when thereis an over temperature condition, a short circuit condition in the motor, or
the Interlock jumper is missing.

When a Driver Fault occurs, the driver sets bit 7 of Status Word 1 in the Network Input Data. (See Status
Word 1 Format on page 87 for afull description of Status Word 1.) Once you have cleared the fault condi-
tion, you can reset the Driver Fault with the following Command Block:

Reset Driver Fault

EtherNet/IP Modbus/TCP

orpsv%l;(IjNET Register Function

0 1024 Command Word 0 16#0400

1 1025 Command Word 1 16#0400

2 1026 Unused See Note Below
3 1027 Unused See Note Below
4 1028 Unused See Note Below
5 1029 Unused See Note Below
6 1030 Unused See Note Below
7 1031 Unused See Note Below
8 1032 Unused See Note Below
9 1033 Unused See Note Below

Table R7.22 Reset Driver Fault Command Block

Unused words are ignored by the Networked Driver and can be any value, including parameter valuesin the
previous command.

Once the command block is accepted by the Networked Driver, it will respond by resetting bit 7 in Status
Word 1 of the Network Input Data.

NOTE & After this procedure, there will still be no current to the motor. Thisis because the

Enabled_Driver Bit, (bit 15 of Command Word 1 in the Network Output Data), must be reset
when writing down the Reset Driver Fault Command Block. Setting this bit in the next com-
mand block will re-enable the motor.
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Notes
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GENERAL INSTALLATION GUIDELINES

This chapter gives general information on installing electronic controls in an
industrial environment including the importance of proper wiring, grounding, and
surge suppression. If you are responsible for installing an SD17060E2 or
SD31045E2, make sure you are familiar with these practices and follow them when
installing the unit.

These instructions assume a solidly grounded system, which is used in a vast
majority of modern industrial systems. As defined by the IEEE, a solidly grounded
system is one in which the neutral of a generator, power transformer, or ground-
ing transformer is directly connected to the system ground or earth. The installa-
tion of ungrounded systems is not covered by these instructions.

[. w ARNINGJ This chapter is presented as atool in the hopes of avoiding common installation prob-

lems. It is not a substitute for the safety practices called out in local electrical codes or,
in the United States, the National Electrical Code published by the National Fire Protec-
tion Association. If any conflicts exist, local and national codes must be followed. It is
theresponsibility of the user to determine what installation practices must be followed to
conform to al local and national codes.

Safety isthe single most important objective of any electrical installation. The system must be safe to use and
it must be able to detect unsafe conditions and remove power when these conditions occur.

The second important objective of an electrical installation is proper and consistent operation. Proper opera
tion can be achieved through:

> Proper Grounding

» Suppression of electrical noise generated by the machine.

» Suppression of electrical noise coming in from the environment. (Other machines, power surges, etc.)

Grounding

Proper grounding is the single most important consideration for a safe installation. Proper grounding also
ensures that unwanted electrical currents, such as those induced by electromagnetic noise, will be quickly
shunted to ground instead of flowing through the machine.

Earth ground connections on electronic controls are one of two types.

> Protective Earth Connection: Point that must be tied to Earth for the safe operation of the device.
(Protection against electric shock should the device be damaged.)

» Functional Earth Connection: Point that must be tied to Earth to improve noise immunity of the
device.

For al AMCI Networked Drivers, the Protective Earth Connection is any mounting surface of the unit. (The
SD31045E2 Drivers aso have agrounding lug on their heatsinks.) The Functional Earth Connection of the
Networked Driversisthe ground terminal (GND) on the power connector.

Grounding Electrode System

The Grounding Electrode System is the common name for the building's earth ground infrastructure. This
system defines earth-ground potential within a building and is the central ground for all electrical equipment.

Ground Bus

AMCI strongly suggests the use of a ground bus in each system enclosure. The ground busis simply a metal
bar with studs or tapped holes for accepting grounding connections in the enclosure. The ground busis the
only component in the enclosure that is directly connected to your Grounding Electrode System. Therefore,
the ground bus is becomes the central grounding point for the enclosure and its equipment.
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Grounding (continued)

Grounding Electrode Conductor

Connection of the ground bus to the Grounding Electrode System is GROUND BUS

made with the Grounding Electrode Conductor. The Grounding Gentral Grounding Point for I_l GROUNDING
Electrode Conductor should be the shortest length of stranded wire =~ = Ao Eammen Ly o
or braid possible. The American NEC allows a length of up to six EQUIPMENT 0 © ©©

N

feet, but shorter is better. A shorter length will help shunt high fre- © | <95
guency noise to the Grounding Electrode System.

In extremely noisy environments, it is sometimes advisableto run
two wires from the ground bus to the GES. The length of these two
wires should differ by 20% to 30% so they offer different imped- Z / :
ances to the noise frequencies being shunted to earth ground. i ]

|

The minimum sizes for the Grounding Electrode Conductor are #3 Grounding Wirel— ELECTRODE
AWG stranded wire or 1" braid, but larger sizes may be needed AMOl Stepper Driver
depending on the total ground fault current your system can gener- Mounted to Back Panel.

ate. The actua sizeis determined by the size of the largest conductor Figure R8.1 Grounding Components
in the system.

GROUNDING

The American NEC allows the use of a solid wire for the Grounding Electrode Conductor but this should be
avoided. High frequency currents (electrical noise) travel along the surface of a conductor. Heavy gauge
stranded wire and braid both have large surface areas, solid conductors do not. Therefore, stranded wire and
braid have a much lower effective resistance to electrical noise.

Grounding Wires

Grounding wires are used to connect the pieces of equipment to your ground bus. AMCI strongly suggests
using #8 AWG stranded wire or 1" wire braid for all grounding connections. The American NEC allows the
use of solid wire for grounding wires but this should be avoided for the same reasons they should not be used
for the Grounding Electrode Conductor.

Avoiding Grounding Problems

As stated before, there are two reasons to properly ground a system. The first reason is to protect human life.
A properly designed grounding system will be able to detect potential shock currents and remove power from
the system. The second reason is to improve system reliability by shunting electrical noise currents to earth
instead of alowing them to flow through the system where they can disrupt the operation of electronic con-
trols.

The entire grounding system, even though conductive, is not meant to carry current except under fault condi-
tions.

NOTE @ Under normal operating conditions, the grounding system should not carry any current

at all.

Ground Fault Interrupt (GFI) circuits depend on this condition to work correctly. Any ground current flowing
through a GFl is considered a fault condition and the GFI immediately opens to remove power from the
faulted circuit.

By this definition, electrical noise and other transient currents such as inductive spikes are considered fault
currents. The fact that these currents are very short lived and of relatively small power allows them to be
safely shunted without tripping a Ground Fault Interrupt circuit.

<92 |
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Avoiding Grounding Problems (continued)

Grounding problems occur when the grounding system carries currents during normal operation or when it
cannot shunt high frequency electrical currentsto earth.

AMCI generally encounters three types of grounding problemsin systems that use AMCI equipment.

» Ground Loops: A ground loop occurs when AC or DC return currents can travel through the system
ground path in addition to their normal return path. This can cause damaging currents to electronics that
share the power supply.

Ground loopsin AC systems can occur when the neutral conductor is bonded to the Grounding Elec-
trode System in more than one place. Under the right conditions, AC line currents may end up flowing
through the protective ground system, which may include exposed metal surfaces and therefore repre-
sent atouch shock hazard. Designing an effective ground fault detection system iswell beyond the
scope of this manual. Please refer to the NEC and other design guidelines for your area.

» Ground Shift: Remote machines or monitoring stations will usually be connected to a different point
on the Grounding Electrode System than alocal system. A voltage potential can exist between these sta-
tions due to resistance between the grounding electrodes and earth. A similar problem exists on
machines that are not properly bonded together. The resistance of a poor bond in the system will result
in avoltage potential across the connection when current is forced through it. Incorrectly installed sen-
sor or communications cables that run between these systems can be damaged by these Ground Shift
potentials.

» High Impedance Grounds: The grounding system shows a high impedance to high frequency noise
currents and these signals are not properly shunted to earth. The high impedance to high frequency
noise is caused by capacitance and inductance in the system. Use #8 AWG stranded wire or 1” wire
braid for al ground connections and keep connections as short as possible to minimize capacitance and
inductance in the grounding system.

Surge (EMI) Suppression

Incoming Power

In many systems, three phase power is brought to the machine and the control system is powered from one of
these phases. In these cases, good quality, clean AC power can only be achieved by properly conditioning the
three phase power, not just the single phase used by the control system. Thisis generally achieved by placing
surge suppressors across each phase where the three phase enters the system and at all inductive loads that are
on the three phase branch. This includes inductive loads on any other machine that may be powered by the
same feeder circuit.

1FU

11 O—O T ? L1
2FU Suppressor _l g
(0]
2 O—O 1 L2
3FU r Suppressor a
s O—0O : : L3
OHt H3 _H2 H4O
Step Down
Transformer
GROUND BUS
|
To Control System
Figure R8.2 Surge Suppression on Power Inputs
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Surge (EMI) Suppression (continued)
Inductive Loads

All inductive devices in the system, such as AC and DC motors, motor starters, contactors,
NOTE » ! ; ~ Me > COr
relays and solenoids, must have surge suppression devices installed across their coils.

Because the Networked Driver is responsible for commutating the stepper motor, surge sup-
NOTE & : AR
pressors cannot be installed at the motor connector. The best way to avoid noise issues when

using a stepper motor is proper cable installation. Keep the motor wires as short as possible.
Consider twisting the winding pairs together to minimize radiated noise. Use shielded cable if
you must extend the cable and tie the shield to earth ground at the Networked Driver motor
connector only.

System Environment

When designing the physical layout of your system it isimportant to review the environment your control
system will be placed in. This should include reviews of both the physical and electrical environments.

» Check the quality of the AC power that will feed the machine.
» Check for adequate surge suppression on machines that will be near your new system.

A review of the electrical environment includes checking the quality of the AC power that will feed your new
system as well as checking the quality of the point where your system will be connected to the building's
Grounding Electrode System.

When checking the quality of the AC power for your system, be sure to check every machine that may be
powered by the same feeder circuit. It isin AMCI's experience that nuisance faults can be caused by another
system on the same feeder circuit that does not have adequate surge suppression devices.

System Layout Considerations

Thefirst step to achieving a clean system layout is classifying the wires and cables used in your system based
on the amount of power they carry. Refer to the following table to help you categorize your wires and cables.

Category Description Examples
Control and AC Power - High power conductors | AC power lines
that are more tolerant of electrical noise but High power digital AC I/O lines
are also more likely to carry electrical noise High power digital DC 1/O lines
1 than the other categories. High power 1/O lines typically connect to
Corresponds to IEEE levels 3 & 4 devices such as mechanical switches,

relays, and solenoids. Stepper Motor
wiring also falls into this category.

Signal and Communication - Low power conduc- | Analog I/O lines
tors that are less tolerant of electrical noise but | Low power digital AC I/O lines

are also less likely to carry electrical noise Low power digital DC /O lines
2 than category 1. Ethernet or other Communications Cables
Corresponds to IEEE levels 1 & 2 Low power I/O lines typically connect to

devices such as proximity switches,
photo sensors, and encoders.

Intra-enclosure - Similar characteristics to cate-
3 gory 2 conductors, these conductors intercon-
nect system components within an enclosure.

Low voltage DC power cables
Communications Cables

Table R8.1 Conductor Categories
Wiring Categories for the SD17060E2 or SD31045E2

> AC Power Input: Class 1 (AC power line)

> DC Input cables (also included encoder cabling): Class 2 (Low power digital DC input line)
» DC output cable: Class 2 (Low Power digital DC output line)

> Motor Outputs: Class 1 (High Power DC outputs)
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System Layout Considerations (continued)

Minimize Voltages in the System Enclosure

You will want to minimize the voltage in the enclosure that houses your control system to minimize EMI and
voltage transients. In many cases, three phaseis used to power the machine's motors and the control systemis
powered by one of the phases. 1deally, the three phase power, it's disconnect, fuses, filtering, and all three
phase controls such as motor starters, are housed in their own enclosure. The single phase used to power the
control system is then brought into a separate enclosure built exclusively for the control system.

Power Supply Sizing

A properly sized power supply isvital to system operation. The best guideline that we can give you isto buy
the best supply your budget allows and consider the surge requirements of the components you are attaching
to the supply.

Component Placement

Once you have established the proper categories of al of the system's wires and cables and determined all of
your components you can determine proper component placement and conductor routing within the system
enclosure.

[@ C AUTIONJ The following guidelines are for noise immunity only. Follow all local codes for safety
requirements.

There are three general guidelines to follow when placing components:

> Keep asmuch physical space between the classes of conductors as possible.
> Minimize the distance that conductors run in parallel with each other to minimize capacitive coupling.
» |If conductors must cross, they should do so at right angles to minimize inductive coupling.

If you have a PLC in your system, be sure to consider the spacing of the modules within the rack. Do not
place an AC output module next to low level DC input module unless absolutely necessary. For example,
consider placing low level input modules on the left side of the rack, high power AC output modules on the
right side, and medium power 1/0O in the center. This should help you maximize the spacing of 1/0O wiring
within the enclosure.
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System Layout Considerations (continued)

Conduits to Enclosure

When designing the layout of you system be sure to include enough conduits to house the different categories
of cabling. To guard against coupling noise from one conductor to another, follow the spacing guidelinesin
table R8.2 below. These spacing values should be followed for routing cables both inside and outside of an
enclosure. Of course, sometimes these guidelines cannot be followed, such as when the connection points on
acontroller are spaced closer together than these guidelines recommend.

Category Guidelines

1 These conductors can be routed in the same cable tray, raceway, or conduit as machine power
conductors of up to 600Vac. Power conductors cannot feed larger than 100HP devices.

> If they must cross power feeds, they must do so at right angles.

> Route in araceway or conduit separate from all category 1 conductors and properly shield
where applicable.

> Any metal wireway or conduit that houses the conductor must be bonded along its entire
length and bonded to the enclosure at its entry point.

2 > If in acontinuous metal wireway or conduit, route at least 3" from category 1 conductors of
lessthan 20A, 6" from category 1 conductors of greater than 20A and 12" from any category
1 conductor of any amperage of the circuit is greater than 100 kVA.

> If not in acontinuous metal wireway or conduit, route at least 6" from category 1 conductors
of lessthan 20A, 12" from category 1 conductors of greater than 20A and 24" from any cate-
gory 1 conductor of any amperage of the circuit is greater than 100 kVA.

> Route at least 5 feet away from high-voltage enclosures or sources of rf/microwave radiation.

3 Route these conductors external to all racewaysin the enclosure or in araceway separate from

all category 1 conductors. Use the same spacing rules given for category 2 conductors.

Table R8.2 Conductor Routing Guidelines

Installing an AMCI Networked Driver

The Networked Driver is designed to be mounted in an enclosure that is close to the motor. On small
machines, this may be the same enclosure that the rest of the control system in mounted in. On large
machines, thisistypically a small enclosure that only houses the Networked Driver.

> A minimum of two conduits are required for the enclosure that houses a Networked Driver. One conduit
isfor the DC I/O and ethernet cable, and the other is for AC power and the motor connections. Three
conduits may be required if the code in your area does not allow you to run the motor connections with
AC power or if the noise generated on the motor connectionsis injected into your AC lines.

> If 230Vac isthe only line voltage available in a system that is using the SD17060E2 Drivers, a step
down transformer that is rated for a minimum of 800VA must be installed. Consider installing this
transformer in the enclosure with the SD17060E2 Networked Driver. Thiswill prevent any noise placed
on the AC line by the SD17060E2 from leaving the enclosure.

> For the SD31045E2 Drivers, if 115Vac isthe only line voltage available in the system and you require
the 310V dc motor bus, a step up transformer that is rated for a minimum of 800VA must be installed.
Consider installing this transformer in the enclosure with the SD31045E2. Thiswill prevent any noise
placed on the AC line by the SD31045E2 from leaving the enclosure.

> Like al motors, stepper motors are noise generators and must be properly grounded when installed.

> Keep the motor wires as short as possible. Consider twisting the winding pairs together to minimize
radiated noise. Use shielded cable if you must extend the cable and tie the shield to earth ground at the
motor connector of the Networked Driver only.
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TASK 1

INSTALLING AN AMCI NETWORKED DRIVER

This chapter gives detailed information on installing an AMCI Networked Driver.
The person responsible for installing the driver should be familiar with the general

installation guidelines given in the previous chapter.

1.1 Location
AMCI Networked Drivers are suitable for use in industrial environments that meet the following criteria:
> Only non-conductive pollutants normally exist in the environment, but an occasional temporary con-
ductivity caused by condensation is expected.
» Transient voltages are controlled and do not exceed the impulse voltage capability of the product’sinsu-
lation.

Note that these criteria apply to the system as awhole. These criteria are equivalent to the Pollution Degree 2
and Over \oltage Category |l designations of the International Electrotechnical Commission (IEC).

1.2 Safe Handling Guidelines

1.2.1 Prevent Electrostatic Damage
[@ C AUTIONJ Electrostatic discharge can damage the Networked Driver. Follow these guidelines when
handling the unit.
1) Touch a grounded object to discharge static potential before handling the module.
2) Work in a static-safe environment whenever possible.
3) Wear an approved wrist-strap grounding device.
4) Do not touch the pins of the bus connector or I/O connector.
5) Do not disassemble the module
6) Store the module in its anti-static bag and shipping box when it isnot in use.

1.2.2 Prevent Debris From Entering the Unit

[@ WARNINGJ While mounting a devices, be sure that all debris (metal chips, wire strands, tapping lig-
uids, etc.) is prevented from falling into the driver. Debris may cause damage to the unit
or unintended machine operation with possible personal injury.

1.2.3 Remove Power Before Servicing
[@ w ARNINGJ Remove power before removing or installing a Networked Driver.

1.3 Airflow and Wiring Space
To ensure adequate space for wiring and convectiona cooling, you need:

» 2.0" (50 mm) of space above and below the driver
> 1.5" (37 mm) of spaceto the left and right of the driver
» 1.0" (25 mm) of space in front of the driver

Drivers should be mounted with the orientation shown in the outline drawings below. Holes
NOTE 3] P . : . .
arein the top and bottom of the driver cover for convectional cooling. If you have an active

cooling system such as enclosure fans, the drivers should still be mounted as shown bel ow, but
you should be able to mount the drivers closer together.
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1.4 Outline Drawings
1.4.1 SD17060E2 Outline Drawing
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Figure T1.1 SD17060E2 Outline Drawing
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1.4 Outline Drawings (continued)

1.4.2 SD31045E2 Outline Drawing
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Lug Connector installation and removal.
Figure T1.2 SD31045E2 Outline Drawing
1.5 Mounting Methods

There are two ways to mount an AMCI Networked Driver. Thefirst method iswith the #10-32 screwsinto the
side panel of the SD17060E2 or the back panel of the SD31045E2. The second method is by the mounting
tabs. Mounting tabs are for #6 screws.

When using the panel mounting method that uses the #10-32 screws, minimum and
maximum screw lengths must be observed to prevent a screw from shorting to the PC
board or components.

NOTE > There are airflow holes in the top and bottom of the enclosure. To ensure adequate con-
vectional airflow, the drive must be mounted in the orientation shown in the drawing.

(® WARNING |
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1.6 Grounding and Powering the System

[@ w ARNINGJ The chassis must be connected to earth ground. Failure to properly ground the chassis
leaves the potential for severe electrical hazard and/or problems with normal operation.

The Networked Driver must be grounded for proper operation. The GND connection on the power connector
is connected to the enclosure of the Networked Driver and is a sufficient grounding point for most applica-
tions. When mounting the Networked Driver on a surface that is electrically conductive and grounded, you
should take steps to ensure that the two are electrically bonded together. If necessary, remove paint from the
surfaces of the panel that contact the mounting bolts to ensure adequate el ectrical bonding.

AC power connections are made to the Networked Driver using the power connector kit that ships with the
driver. Thiskit includes the power connector and rubber boot. Figure T1.3 below shows how to properly wire
and ground the driver.

NOTE » For clarity, the rubber boot is not shown in the figure. When installing the power cable, slide
the rubber boot onto the cable before wiring the connector. When you’ re sure the wiring is cor-

rect, dide the boot over the connector to cover the screw heads.

AC INPUT VOLTAGE RANGE
SD17060E2: 95 — 132 VAC 50/60 Hz
SD31045E2: 95 — 264 VAC 50/60 Hz
-—- #14 to #16 Gauge

I ; -
| POWER O Shielded Wire
__ _
e =3 N Green - Chassis Ground
W o) S | ene
N~ 1| ACPOWER | White -(Vac Neutral
i _ _1 o
| o~ | S0eoHz , Black -|Vac Line
O O | =+
" ;Ql_| ' vypy || \ N~
e m"" Both the Neutral and Hot
~ Lines are internally fused
in the Networked Driver.
Power Connector
Rubber Boot not shown.
Line voltage is present on
o terminals when drive is
Additional Ground powered. Rubber Boot
Connection Through should be installed to reduce
Grounding Lug on the risk of electric shock.
SD31045E2
| /' GROUND BUS
I n
— 7

Figure T1.3 Power and Grounding Connections

l NOTE » 1) Input power must be 95 to 132 Vac, 50/60 Hz for the SD17060E2 and 95 to 264 Vac,
| 50/60 Hz for the SD31045E2. Input power must able to supply 800VA for proper operation.

2) Never attempt to power an SD17060E2 with 230Vac. Doing so will damage the driver and
void its warranty.

Botn the Neutral and the Line power connections areinternally fused in the AMCI Networked Drivers. These
fuses are not field replaceable, so external fuses or circuit breakers should aso be used. They must be rated
for at least 10 amps.
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1.7 Installing the Stepper Motor

1.7.1 Outline Drawings

Outline drawings for al of our motors can be found on our website, www.amci.com, in the PDF Documents
section. They’re available as Adobe Acrobat pdf files. A document that is simply called wiring lists all of the
wiring color codes for all AMCI motors. If you do not have internet access contact AMCI and we will fax the
information to you.

1.7.2 Mounting the Motor

All AMCI motor have flanges on the front of the motor for mounting. This flange also acts as a heatsink, so
motors should be mounted on alarge, unpainted metal surface. Mounting amotor in this fashion will allow a
significant amount of heat to be dissipated away from the maotor, which will increase the motor’s life by
reducing its operating temperature. If you cannot mount the motor on alarge metal surface, you may need to
install afan to force cooling air over the motor.

Motors should be mounted using the heaviest hardware possible. AMCI motors can produce high torques and
accelerations that may weaken and shear inadequate mounting hardware.

l NOTE » 1) The motor case must be grounded for proper operation. Thi_s is usua_lly acco_mplished

| through its mounting hardware. If you suspect a problem with your installation, such as
mounting the motor to a painted surface, then run a bonding wire from the motor to a solid
earth ground point near it. Use a minimum #8 gauge stranded wire or 1/2" wire braid as the
grounding wire

2) Do not disassemble any stepper motor. A significant reduction in motor performance will
result.

1.7.3 Connecting the Load

Care must be exercised when connecting your load to the stepper motor. Even small shaft misalignments can
cause large loading effects on the bearings of the motor and load. The use of aflexible coupler is strongly rec-
ommended whenever possible.

1.7.4 Extending the Motor Cable

Even though it is possible to extend the cable length an additional forty feet, AMCI recommends installing
the Networked Driver as close to the motor as possible. Thiswill decrease the chances of forming a ground
loop, and has the added benefit of limiting the amount of power lossin the motor cable. If you must extend
the cable, you should use a cable with twisted pairs 18 AWG or larger and an overall shield. Belden 9554
(eight wire), 9553 (six wire) and 9552 (four wire) meet these specifications for 18 AWG+. For long runs, con-
sider using 14 AWG wire. Belden 1070A (eight wire), 1527A (six wire) and 1069A (four wire) meet these
specifications for 14 AWG,

1.7.5 Installing the Motor Cable

' NOTE 3 | 1) All of the motor connections are high power, high voltage signals. Cable from the motor

| can beinstalled in conduit along with ac/dc power lines or high power ac/dc 1/O. It cannot
beinstalled in conduit with low power cabling such as 1/O cabling or Ethernet cabling
attached to the Networked Driver.

2) If you decide to extend the motor cable, treat the shield asasignal carrying conductor when
installing the motor cable. Do not connect the shield to earth ground at any junction box.
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1.8 Connecting the Motor

1.8.1 Motor Connector

The motor connector is shown in figure T1.4. The two Interlock termi- INTERLOCK o)
nals are a safety feature. When these two terminals are not connected, the BCTAp | @111
driver will not power the motor outputs, the Status LED turns on red, and {
it activates the Fault Output. For normal operation, these two terminals B- @{,}
must be connected together with a short wire. B+ )
The two center tap pins, A CTAP and B CTAP, are there for wiring con- EARTH GND CD{E’
venience only. They are electrically isolated from the rest of the driver A= CD{,’
and are not used to power the motor. The EARTH GND pinisfor the A+ ),
shields of the motor cable. This pin is directly connected to the GND pin A CTAP D)
of the power connector on the Networked Driver. INTERLOCK | @::’
NOTE When powered, the motor connector represents a shock Figure T1.4 Motor Connector with
hazard because it has 170/310 Vdc present on its termi- : Interlock Jumper

nals. A rubber boot that is included with the connector

must be installed but is not shown in the following figures for clarity. When installing the
motor cable, dide the rubber boot onto the cable before wiring the connector. When you're
sure the wiring is correct, dide the boot over the connector to cover the screw heads.

(® warNI

NGJ Always remove power from the Networked Driver before connecting or disconnecting
the motor.

l NOTE » 1) Never connect the motor leadsto ground or to a power supply.

| 2) Always connect the cable shield to the Earth Ground terminal of the Motor Connector on
the Networked Driver.

1.8.2 Interlock Wiring

The motor interlock is designed to prevent 170/310 Vdc power from being supplied to the motor connector
unlessits mateisinstalled. As shown in figure T1.4 above, a short wire has to be installed between the two

outer pinsof t
Driver.

(NOTE 3|

he mating connector or the motor will not receive power when it is plugged into the Networked

It is possible to use the Interlock terminals as an aternative way of disabling motor current.
Thisis accomplished by wiring the two pins through a mechanical contact. The wires to the
Interlock pins should be kept as short as possible, which means using a mechanical relay in the
cabinet that houses the Networked Driver if you need to control the Interlock from a source
outside the cabinet. Only mechanical relays should be used. The voltage between the two
interlock pinswill never exceed 5 Vdc, but 115/230 Vac may be present between either of the
two interlock pins and either of the power supply pins.

When the Networked Driver detects abreak in the Interlock wiring, it will issue aDriver Fault
error. Thiserror islatched and can only be cleared after the interlock connection is re-estab-
lished. The fault can be cleared over the network by following the procedure outlined in Notes

on Clearing a Driver Fault which starts on page 89 or by cycling power to the driver.
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1.8 Connecting the Motor (continued)

1.8.3 Motor Wiring

A Networked Driver will work with many different motors, including those not sold by AMCI. This section
assumes that you have already chosen your motor and you are looking for wiring information. No wire colors
are given in the figures bel ow because there is no single industry wide color coding scheme for stepper
motors. You must refer to your motor data sheets for this information.

A wiring document for all of the motors ever sold by AMCI isavailable on our website. This single document
contains all of the information necessary to connect any AMCI motor to any AMCI driver. At the time of this
manual revision, the wiring manual can be found in the PDF Documents section of the website. It isunder the
Sepper Motor heading, and link is simply called “wiring”.

Figure T1.5 shows how to wire amotor to a Networked Driver in series, parallel, or center-tap configurations.

Eight Lead Series Connected/

INTERLOCK |

B CTAP

B-

B+

EARTH GND
A-

A+

ACTAP |,
INTERLOCK

Six Lead Series Connected

INTERLOCK |
B CTAP

B-
B+
EARTH GND
A-
A+

ACTAP |
INTERLOCK

~

/

%

o " LEAD
‘ %} A ' MOTOR
)
<I[ [ 'steos Y . .
) <
1 %KE‘ J I O = -~ _
\l -

Interlock Jumper

Motor Case

Motor Case *
3y % 6
‘ %) A a |, LEAD
%‘ | % MOTOR
4 SHIELDS ¥ ®
T
@) N
o7 “ s Al
b— Motor Case /%

Interlock Jumper

Four Lead Connected

INTERLOCK | _

B CTAP

B-

B+

EARTH GND
A-

A+

ACTAP |_

INTERLOCK

Motor Case Y
@) | 4
) | LEAD
@1:‘ |ﬂ| X MOTOR
{
) X o
{
(D[i‘ || SHIELDS \
Y N\,
& i ~
@) Y ~

Motor Case

Interlock Jumper

Eight Lead Parallel Connected
/

/ % 8
< N l
INTERLOCK | @[:r ‘ LEAD
B CTAP @[} l T g MOTOR
B- | 1@ Y %
B (Dk: SHIELDS Y . .
EARTHGND | | D) \ [ Y'Y
A || @) A
A+ (D[, T AN <
ACTAP | @[) <
INTERLOCK | | D) —

Interlock Jumper Motor Case / ; 7

Six Lead Center Tap Connected

INTERLOCK [
BCTAP |

5-
B +
EARTH GND
A-
At
ACTAP |
INTERLOCK |

SASISASISASISISLS)

Motor Case N
- —
A A !
f
¥
Y L)
\

\
|| sHiELDs I \

6
LEAD
MOTOR
AN

N

-~
-

J 7 S~

(NOTES >

Figure T1.5 Motor Wiring

Motor Case
Interlock Jumper

1) Refer to the torque vs.speed curves
on your motor’s specifications sheet to
determine if you should wire the motor
to the Networked Driver in series, par-
allel, of center-tap configurations.

2) Motor connections should be tight.
Loose connections may lead to arcing
which will heat the connector. Phoenix
Contact specifies a tightening torque
of 4.4 t0 5.4 Ib-in (0.5 to 0.6 Nm)
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1.9 Digital Input Wiring

1.9.1 Cable Shields

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

1.9.2 Input Wiring

All three inputs are differential, and can be wired to sinking or sourcing == @ —————— —
sensorswithout requiring apull up or pull down resistor. They accept 3.5t0 oyt '+ Input

27 Vdc without the need for an external current limiting resistor. If using a o—

48 Vdc sensor, a 5 kilohm resistor that iswired in series with the input pin
isrequired. Figure T1.7 below shows how to wire a discrete DC sourcing

!
Ll
id
L]
44

I I

or sinking sensor to an input on the Networked Driver. Input ‘n’-
|/\ . Figure T1.6 Input Schematic
5to _* INPUT+ [[O[——— out| PNP
_ Sourcing
24 Vdc INPUT- [|© -| Sensor
NETWORKED DRIVER
INPUT CONNECTOR ™~
-n 1.9.1
n
5to ‘1 INPUT+ [[© out| PNP.
_ Sinking
24 Vdc INPUT- [|© -| Sensor
NETWORKED DRIVER
INPUT CONNECTOR ™~
1.9.1

Figure T1.7 Wiring - Input 3

Encoders typically have differential outputs, but must be wired to the
driver in a specific way. More information on wiring an encoder is given
later in this chapter.
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1.9 I/O Wiring (continued)
1.9.3 Output Wiring

Networked Driver Output - Sourcing Connection

VDC
T+5 to +24V

r — — — -~ OUTPUT+ de
! = I RLimiT* 1 PLC Input :
1

| Driver OUTPUT- | N
L C_)utp_ut_ | : _____ 1

Shielded, Twisted
Pair Cable

Networked Driver Output - Sinking Connection

Vbc
+5 to +24V

r — — — - OUTPUT+ N lc
1 _ |
|
| Diver | OUTPUT- J:
L C_)utp_ut_ | =
Shielded, Twisted
Pair Cable
Figure T1.8 Output Wiring

1.9.4 Encoder Wiring

The output on the Networked Driver is an opti-
cally isolated transistor that is capable of driv-
ing atypical PLC input. Both ends are
uncommitted, so it can be wired asasinking or
sourcing output.

Electrical Specifications

VDC max: 30Vdc | VCEgar = 1Vdc @ 20 mA

Ic max: 20 mA | Power Dissipation = 20 mW max.

RLiMIT

A resistor may be needed to limit the current
through the output. The value, and power rating
of theresistor is dependent on the value of Vdc,
the voltage drop across the input, and the cur-
rent requirements of the input.

The figure below shows how to wire a 5V dc differential encoder to a Networked Driver.

» The £A channel must be wired to Input 1 for proper operation
» The B channel must be wired to Input 2 for proper operation
» ThexZ channdl isoptional. If used, it must be wired to Input 3. The Z channel is only used when

homing the Networked Driver.

+[2)
+5Vdc Isolated = @
Power Supply ] AMCI Encoder
,J,@’ Belden 8304 or equ. Suggested (Optional on all AMCI
RED [ RED P _+Pwr dual shaft stepper motors.)
BLK BLK —Pwr
Tr__Shield
INPUTL + [[© +A WHT WHT  T/S<Ir
weur - || A eix o
INPUT2 + ||@ +
weus - || 88X — o
INPUT3 + ||© +
INPUT3 - ||© —Z  BLK X X BLK
e \J
GROUND THE SHIELD OF THE ENCODER CABLE
AMCI 1) Ground only one end of shield
Networked 2) Shield is usually grounded where the signal is generated. If a good quality
. earth ground connection is not available at the encoder, the shield can be
Driver grounded to the same Ground Bus as the AMCI Networked Driver.

Figure T1.9 Sample Encoder Wiring
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1.710 Ethernet Connections

The Ethernet connectors are located on the top of the SD17060E2 and SD31045E2 units. The connectors are
standard RJ-45 jacks that will accept any standard 100baseT cable. Because the port can run at 100 Mbit
speeds, Category 5, 5e, or 6 cable should be used.

The Ethernet ports on the units are “auto-sense” ports that will automatically switch between 10baseT and
100baseT depending on the network equipment they are attached to. The ports also have “ auto switch” capa-
bility. This means that a standard cable can be used to connect the SD17060E2 or SD31045E2 to any device,
including a personal computer.

| Q O Q O @ SD17060E2 TOP VIEW
O

O@Q@ NET 14F 2] STATUSLED's
OOOOOOPIOOOTT [ [k Status
Network Status

Module Status
Figure T1.10 Ethernet Port Location

The Network Status LED’s are fully described on page 19 in the Status LED’s section of the Specifications
reference.

1.11 EtherNet/IP Connections

1.11.1 Non-DLR Applications

The Networked Driver hastwo Ethernet ports with abuilt-in Ethernet switch connecting thetwo. In non-DLR
applications, either port can be used to attach the unit to the network. The remaining port can be used to
extend the network to another device if this would reduce wiring costs.

1.11.2 DLR Applications
In Device Level Ring applications, the Networked Driver functions as Beacon-Based Ring Nodes. In these
applications, both ports are used when wiring the ring, daisy chaining from one unit in the ring to the next.
1.12 PROFINET Connections

1.12.1 Non-MRP Applications

The Networked Driver has two Ethernet ports with a built-in Ethernet switch connecting the two. In non-
MRP applications, either port can be used to attach the unit to the network. Also, both ports can be used in
non-MRP applications. For example, if two units are located some distance from your controller, then you
need only run one cable from your controller to the first unit. The second unit can then be attached to the first
with a short cable. Thereis no need to run two cables from your controller.

1.12.2 MRP Applications

In Media Redundancy Protocol applications, the Networked Driver functions as a Media Redundancy Client
(MRC). In these applications, both ports are used when wiring the ring, daisy chaining from one unit in the
ring to the next.
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71.13 Modbus TCP Connections

The Networked Driver has two Ethernet ports with a built-in Ethernet switch connecting the two. Either port
can be used to attach the unit to the network. The remaining port can be used to extend the network to another
deviceif thiswould reduce wiring costs.
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Notes
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TASK 2

SET THE IP ADDRESS

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

2.1 Determine the Best Method for Setting the IP Address

There are three methods for setting the 1P address on a Networked Driver. Table T2.1 below outlines the
available methods and when you can use them.

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

'I’\'lk? restrict(ialons e%n use. Thisibsthge%referredhmﬁhod.
e internal webserver can be used to set the Net-
Usevtvrgke)Esgwrt\)/grdded worked Driver to any |Pv4 address. The IP address 2.2b

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

Unit must beinitially configured for EtherNet/IP.
Usethe AMCI NET 'lgh_e software ?&E%sted to sgt the Net}/v?_rrl](etlalp »
- 1F river to any ress and protocol. The .2C
Configurator Utility | zyqress and protocol choice wil e stored in non-
volatile memory and used on subsequent power-ups.

Table T2.1 Methods for Setting the IP Address

NOTE » | ThereisaMAC addresslabel on each Networked Driver. This |abel has awritable surface.
Thereisroom on the label for writing the programmed 1P address of the unit. It is a best prac-

tice to use this label to document the IP address of the unit in caseiit is ever repurposed.

NOTE | Whenusing EtherNet/IP, the Networked Drivers also supports the DHCP protocol. You will
need an EtherNet/IP DHCP server, such as the one available from Rockwell Automation, in

order to use this protocol. The AMCI Net Configurator utility offers the same functionality
and should be used unless your company policy prevents you from installing third party utili-
ties.

2.2a Use Factory Default Settings

The factory default address for the Networked Driver is 192.168.0.50 with a subnet mask of 255.255.255.0.
The easiest way to verify this address is with the ping command as described in steps A.3 and A .4 of the
Optional Task Configure Your Network | nterfaces which starts on page 143.

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

Task Complete
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2.2b Use the Embedded Web Server

PREREQUISITE: You must know the present | P address of the Networked Driver. The factory default
address is 192.168.0.50.

PREREQUISITE: Task 1.6: Grounding and Powering the System found on page 100. You must be able to
power the Networked Driver.

PREREQUISITE: Tasks: 1.10and 1.11, 1.12, or 1.13, starting on page 106. You must attach your Net-
worked Driver to your computer.

PREREQUISITE: Optional Task A: Configure Your Network | nterfaces. (page 143) The network inter-
faces on your computer must be on the same subnet before you can communicate with a Networked Driver.

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

2.2b.2 Start your web browser and connect to the Networked Driver

Theinternal HTML pages should work with any browser. Once your web browser is running, enter the pres-
ent | P address of the Networked Driver into the address bar. The default addressis 192.168.0.50. The unit will

respond with the following page.

Localhost's IP Address 192.168.0.250

Aamili

Advanced Micro Controls, Inc.

Information Network Setup Update Firmware

Information

Device Information

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

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

—Protocol

Current: Ethernet-IP

— Firmware

Version: 1.047

Device's Current Firmware Version

1.0.17

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

2.2b.3 Network Setup Page

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

Localhost's IP Address 192.168.0.250

A

Advanced Micro Controls, Inc.

Information Network Setup Update Firmware

Network Setup

Device Configuration

— Network settings

IP Address: 192.168.0.50
Subnet Mask: 255.255.255.0
Gateway: 192.168.0.1

— Protocol

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

Write Configuration

1.0.17

Current Firmware Version
Figure T2.2 Networked Driver Network Setup Web Page

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

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

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

3) If need be, click on the proper radio button to select the required protocol.

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

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

NOTE » Wait for the pop up window to appear before cycling power to the Networked Driver. Cycling
power before this window appears may corrupt the non-volatile memory of the unit. The Net-

worked Driver will also flash its Network Status LED red to indicate that power must be
cycled.

192.168.0.50 says
Localhost's IP Address 192.168.0.250 ) N .
Please cycle power to the AMCI unit.

DY o A 4 b/
Advanced Micro Controls, Inc. Advanced Micro Controls, Inc.

ONCE THE WRITE
IS COMPLETED
A new device configuration has been established: A new device configuration has been established:
IP Address: 192.168.1.50 IP Address: 192.168.1.50
Mask: 255.255.255.0 Mask: 255.255.255.0

Gateway: 192.168.1.1

Gateway: 192.168.1.1
Protocol: Ethernet/ TP

Protocol: Ethernet/TP

Figure T2.3 Write Configuration to Flash Memory Pages

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

Task Complete
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2.2c Use the AMCI NET Configurator Utility

PREREQUISITE: The unit must be configured for the EtherNet/IP protocol. EtherNet/IP is the communica
tions protocol used by the AMCI NET Configurator utility. Once connected to the unit, you can select any IP
address and protocol supported by the device.

PREREQUISITE: You must know the present IP address. The factory default addressis 192.168.0.50.

PREREQUISITE: Task 1.6: Grounding and Powering the System found on page 100. You must be able to
power the Networked Driver.

PREREQUISITE: Tasks: 1.10and 1.11, 1.12, or 1.13, starting on page 106. You must attach your Net-
worked Driver to your computer.

PREREQUISITE: Optional Task A: Configure Your Network | nterfaces. (page 143) The network inter-
faces on your computer must be on the same subnet before you can communicate with the unit.

2.2c.1 Download the AMCI Net Configurator Utility

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

2.2c.2 Install the AMCI Net Configurator Utility

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

Theinstall process only copies the utility to the designated location and creates links to the Start Menu. No
changes are made to your registry settings.

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

EtherNet/I P is not a multi-master protocol. There can be only one bus master on the network at atime. In
order to program the Networked Driver, the AMCI Net Configurator utility must act as a bus master. There-
fore, physically disconnect your host controller from the Networked Driver before starting the Net Configura
tor utility.

2.2c.4 Apply or Cycle Power to the Networked Driver
Cycling power to the Networked Driver will reset any connections it may have with the host controller.
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2.2c Use the AMCI Net Configurator Utility (continued)
2.2c.5 Start the AMCI Net Configurator Utility

Double click on the utility’sicon. A welcome screen similar to the onein figure T2.4 below will appear.

A AMCI Net Configurator

Computer Comm. port

{+ Ethenet Pot ¢ USE Port

Connection Status: Unconnected

Device |dentity
Name:

YWendor:
Product Tupe:
Product Code:

Maijor Rew.: Minar Rew.

-l !’i.
=1 s
[ |}

I

——

AnyHET 10
ANA2 Resolver Interface
AME2 551 Interface
AMG1 Stepper Indeser Driver
AMR2 LVDT Interface
AMF1 Stepper Contrgller
AMF2 Stepper Contraller

NR25 Absolute Multibum Encoder

= Bl =)

This software tool can be used to quickly setup and configure any AMC netwarked praduct,
Scan Manual Connect

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

3 Power your device. I this is the first time connecting an AMC] device thiough a USE port, your
operating system may need to install device diivers

4. Use the radia buttons to chonse the appropriate connestion type (Ethemet or LISE)

5. With the Ethemet connection, you have bwo choices:
a Click on the [Scan] button to see a list of available devices. Double click on the device you wish
to attach to
b Click oh the [Manual Connect] button. A& test box will appear. Enter the IP addiess of the device
you wish to attach to and press [Connect] button.
Mote: The computer must be on the same subnet as the AMC| device.

E. With the USB connection, click on the [Connect] buttan ta begin communicating with the device.

B EamE ADVANCED
M micro conrroLs ve.

Click on a product below to preview the setup screen

MR Series Encoders SMD Series Stepper 50 Series AL Stepper

SMD23E Inteqrated Stepper Motor/Drive SD17060E 115 Yac Microstepping Indexer/Driver

NREOE2 DLA Absolute Multitum Encoder  SMD17E2 DLR Inteqrated Stepper Motor/Drive  SD31045E 230 Yac Microstepping Indexer/Driver

SMD23E2 DLA Integrated Stepper Motor/Diive

SMD34E2 DL Integrated Stepper Motor/Drive

Exit

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

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

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

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

AMCI Net Configurator Scan

(=]

IP Address | Product Name | Revision | Serial Nurnber |
192168.050  SMD34EZav1ET 1.7 470CBO00

Select a device and click connect or double click on it

Connect | Scan | Exit |

Figure T2.5 Scan for SMD34E2

If scanning for the Networked Driver, click on the IP Address of the unit and click on the [Connect] button.
The Net Configurator utility will connect to the unit.

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

Figure T2.6 below shows the screen that results when you are connected to the Networked Driver. In order to
change the IP Address of the unit, you must first click on the checkbox next to the text “ Allow IP configura

tion changes. You will need to restart the device.” Once the checkbox is selected, the [Set |P Address] and
protocol select buttons will be enabled.

A AMCI Net Configurator
Connect | SMD34E2

[ o ]
Dimputer Comm.pot - -
o il B onianalion chandes. on wil need 1 reaioit e devioe:
@ P F— Hllaw P configuration changes, You wil nesdla estart the devic :
Change IF Corlg@oraten
Connected
Fonnestion Status: Connecte MewlRaddess | B . 8. 8. 8 SetIP address
Enter P Addiess: [192.168. 8 . 50
Subrethask | B . 8. 8. @
MAC Address CB:8E-D1-BO-0C-47
DefautGateniay | 8 . 8. 0. 0
Device Identiy Disvics Setup
Name: SMDIAE2avE? o
- Set s EthetlatAP D
Vendor Advanced Wicro Controls Inc [10] EtherNet/IP=> o e Ehee T e
Product Type:  Communication Adapter [12] #Modbus Set As ModBus TCP Device
Frodhict Code: 28
e 0 i Rl 7 Setbs PROFINET Device

MBS amE ADVANCED
' MICRO CONTROLS INC.

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

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

NOTE | TheDefault Gateway setting is not optional! 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 | P address of
your host controller.

2.2c.9 Set the Communications Protocol
The factory default protocol for the Networked Driver is EtherNet/IP. In order to use the Modbus TCP or
PROFINET protocols, simply click on the appropriate button.

2.2¢.10 Write the New IP Address to the Networked Driver

Click on the [Set IP Address] button. If there is an error in the settings, the utility will tell you what iswrong.
Oncethey are al correct, the utility will write the new | P address settings to the unit. These settings are auto-
matically saved to nonvolatile memory.

2.2c.11 Remove Power from the Networked Driver
The new I P address will not be used until power to the unit has been cycled.

Task Complete

ADVANCED MICRO CONTROLS INC.



TASK 3 (EtherNet/IP Option)

UsING THE EDS FILE WiITH ETHERNET/IP

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 SD17060E2 or SD31045E2
can always be added to a system as a generic module. If you are using a Rockwell
Automation PLC, adding the unit as a generic module is the only option available
if you are using RSLogix 5000 version 19 and below, or RSLogix 500.

Problems On Some Systems

AMCI is aware of some non-Rockwell Automation systems that have a communications error with the Ether-
net Driver when using the EDSfile and implicit messaging. The problem stems from the system not allowing
the Ethernet Driver to choose the UDP socket number when using point to point communications. If you are

using the EDS file and are experiencing communications errors, contact AMCI for a utility that will change
the UDP socket used by the Networked Driver.

3.1 Obtain the EDS file
All AMCI EDSfiles are located on our website at the following address:

> http://www.amci.com/industrial-automation-support/configuration-files/

Simply download the ZIP file and extract it to its own directory. The ZIP file contains the EDS text file and a
custom icon file for the device.

3.2 Install the EDS file

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

File Edit View Search Logic Communican’nns'ﬁ'induw Help

BEE & LmB o Qption..
.= Security 3
Difline: z RLIM 0 \ !
i — 4! [ Documentation Languages...
Mo Foces b, IEE:T i
Mo Edis = Eim Impert L
My JET 1 '| l: Export ¥
Controller Drganizer > ﬂ!._:_" -ﬁnsmmhm' nTool |
o || = =3 Controfler DLR2
i~ %] Controller Tags Mpgtion g
= =1 Controller Fault Handler =t ook
e 23 Power-Up Handler -
== Tasks Ed ContolFLASH
-8 MainTask Online Books
-8 MainProgram -
& Program Tags

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

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

Rockwell Automatian's EDS Wi_ ==
Options £
What task do you want to complete? i
{+ Register an EDS file(s).
This option will add a device(s) to our database.

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

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

= O

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

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

{+ Register a single file
" Register a directory of EDS files

-

Named:
|Z:"-AMCI-PRODUCTS"-.EDS and G5O files\EDS Files\SD17060E2_v1_5 Browse... |

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

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

<Back | MNet> | Cancel |

Figure T3.3 EDS Registration Screen

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

3.2.2 Install the EDS File (continued)

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

Rockwell Automation’s EDS W_ ﬁ

EDS File Installation Test Results ‘
This test evaluates each EDS file for emors in the EDS file. This test does not f 3
guarantee EDS file validity. s i

EHE Installation Test Results

View file...

Figure T3.4 EDS Test Screen

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

Rockwell Automation’s EDS W_ ﬁ
Change Graphic Image i
You can change the graphic image that is associated with a device. f 3

Product Types

eI E@ Communications Adapter
- . SD17060E2

Figure T3.5 Change ECS Icon Screen

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

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

8) Click on the [Next...] button to advance to the compl etion screen. The Completion screen tells you that you
have successfully completed the wizard. Click on the [Finish] button to exit the EDS wizard.

9) Click on the [Finish] button to exit the EDS wizard.
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3.3 Configure the Ethernet Adapter on Your PLC

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 the AMCI Ethernet Driver
isto create a new project with the correct processor or modify an existing project. Once this is done, the Ethernet
port will automatically appear in the Project Tree. If you are using an Ethernet bridge module, you will have to add
it to the 1/0O Configuration tree before adding the unit to your project.

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

3.4 Add the SD17060E2 or SD31045E2 to Your Project

You can add the AMCI Networked Driver to the project once the Ethernet port (built-in or bridge module) is con-
figured. As shown in figure T3.6 below, the Ethernet port will be listed under the 1/O Configuration tree.

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

# Lt Module-Defimed
[ Trends
-4 'O Ccnfigurailun
B3 1756 Backplane, 1756-A7
B [0]1756-L61 DLR2
5B [611756-EN2TR ENZTR

a“sm';

Mew Module...

P
Print ]
Figure T3.6 Adding an AMCI Ethernet Driver

2) In the resulting Select Module Type screen, select “ Advanced Micro Controls In. (AMCI)” in the Vendor
Filters. Thiswill limit the results to catalog numbers from AMCI.

3) Select “SD17060E2" or “SD31045E2” 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.

Catalog | Module Discovery I Favorites

FEnfer Search Text for Modtde Type Clear Filters Hide Filters 2

Module Type Vendor Filters

Module Type Category Fiters
Analog
CIP Mation Converter
Communication
Communications Adapter
Cortroller

£ Mlen-Bradley

Advanced Micro Contrals Inc. (AMCI)
Cognex Corporation

Endress+Hauser

FANUC CORPORATION

EEEEE &
OOOE0 =

w Catalog Number Description Vendor Categary
AMCI-NR25-ENIP AMCI-NR2Z5-ENIP Advanced Micro...  Encoder
AnyMNET-E 20_Word AnyNET-E 20_Word Advanced Micro Communications Adapter
SD17060E2 SD17060E2 Advanced Micro...  Communications Adapter
SD31045E2 SD31045E2 Advanced Micro...  Communications Adapter
SMDZ3E2 SMD23E2 Advanced Micro...  Communications Adapter

5 of 423 Module Types Found Add to Favorites

[F] Close on Create
Figure T3.7 Selecting the Networked Driver -
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3.5 Configure the SD17060E2 or SD31045E2 Driver

If you are continuing from step 3.4, the resulting New Module screen is used to configure the network con-
nection between the Networked Driver and your controller. If you need to open the screen to perform this task
at alater time, right click on the SD17060E2 / SD31045E2 in the project tree and then select “ Properties”
from the drop-down menu

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

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

3.5.2 Connection Tab
The default RPI timeis eight milliseconds. This value can be changed in this tab. The minimum value is two
milliseconds.

3.5.3 Configuration Tab

The Configuration tab is used to define the configuration data that is written down to the Networked Driver
when the device connects to the network.

5| Module Properties: ENET_module (SD17060E2 1.002) ===

| General | Ennnectinnl Madule Infn| Configuration | Intemet Pratacol | Part Ennfigulatinnl Nelwnrk|

Group: <All Parameters> -

D & Name Value Units. Style

1 CONFIGURATION WORD 0 | X00X00X0 00000000 | individual bit-fields.

e CONFIGURATION WORD 1 = X000XX11 XOHX111 | individual bit-fields

3 STARTING SPEED stis = 50 | steps per second |Decimal

4 MOTOR RESOLUTION stirev | «| 1000 | Counts Decimal
ENCODER RESOLUTION pirev | | 1024 | Counts Decimal

6 IDLE CURRENT REDUCTION || «| 20 | Percent Decimal

T MOTOR CURRENT 10x Amps | | 28 | 10x Amps Decimal

41 H¥BRID_CONTROL_GAIN =1 Ju] Decimal

ol CURRENT LOOP GAIN | 1 Decimal

] M b

Insert Factory Defaults

j‘) The values displayed here are from the Configuration Tag. These values are stored in the controller and are automatically sent to
the madule when changes are applied or a connection is established.

Status: Offline QK I Cancel I Apply Help

Figure T3.8 Networked Driver Configuration with EDS File

The EDSfile defines tags that are used to configure the SD17060E2 or SD31045E2. The two drivers use the
same tags. These tags follow the format of the Configuration Data given in reference chapter 6, Configura-
tion Mode Data Format, starting on page 61.

NOTE » The one exception in the Starting Speed parameter. When using the EDSfile, the Starting
Speed istransmitted as a double integer. The parameter does not use the multi-word format

outlined in Configuration Mode Data Format reference chapter.

NOTE & Bits 8 and 9 of Configuration Word 1, Binary_Output_Format and Binary_Input_Format,
should both be set to “1” when using and EDS setup so that command and response dataiis

sent as 32-bit binary values.
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3.5 Configure the SD17060E2 or SD31045E2 Driver (continued)
3.5.3 Configuration Tab (continued)

Using the [Apply] button to write configuration data to the Networked Driver will disable the
motor current. A 0—1 transition on the Enable Driver bit is required to re-enable the motor.
Note that you must wait a minimum of 300 milliseconds before re-enabling the motor. See
Command Word 1 on page 71 for an explanation of the Enable Driver bit.

3.6 Buffering the I/O Data

Input and output datais transferred asynchronously to the program scan. These data tags should be buffered
with Synchronous Copy File instructions to guarantee stable input data during the program scan and guaran-
tee that complete command datais delivered to the device.

The data from the SD17080E2 is updated is asynchronously to the program scan. The following rung ensures that the data from the driver does not

change in the middle of the ladder logic program by copying it to the internal tag array buffered_SD17060E2_data[0] through
buffered_SD7060E2_data[9].

It iz these buffered registers that yvour ladder logic program should use when referencing the SD17060E2's input data.

CP!
Synchronous Copy File —
Spurce  AMCI_SD17050E2:1.data[0]

Dest buffered_SD17060E2_data[0]
Length 10

Figure T3.9 Buffer I/0 Data

> When copying input data, the data can be converted from byte to integer format by specifying an integer

array as the destination for the instruction. The array must contain at least ten integer elements. The
length of the copy should be ten.

The format of the input and output datais covered in the Configuration Mode Data Format and Command
Mode Data Format reference chapters, starting on pages 61 and 69 respectively.
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TASK 4 (EtherNet/IP Option)

IMPLICIT COMMUNICATIONS WITHOUT EDS

Each AMCI Networked Stepper Driver requires a host controller to issue configu-
ration and motion commands to it. This chapter tells you how to configure implicit
connections in EtherNet/IP systems that do not use EDS files. If you instead wish
to use explicit messaging, refer to the next chapter for information on using mes-
sage instructions.

Rockwell Automation’s RSLogix 5000 version 20 software is used for the example
installation in this chapter.

4.1 Host System Configuration

RSLogix 5000 is used to configure both the ControlLogix and CompactLogix platforms. When using these plat-
forms, you have the option of using 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 SD17060E2 or
SD31045E2 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 have to add it to the 1/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.

4.2 Adding the SD17060E2 or SD31045E2
You can add the Networked Driver 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.

# Lt Module-Defimed
[E Trends
-4 0 Ccnfiguratlun
B9 1756 Backplane, 1756-A7
0 [011756-L61 DLR2
S B [6]1756-EN2TR ENZTR

a*sm';

Mew Module...

[l
Print ]

Figure T4.1 Adding an AMCI Networked Driver
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4.2 Adding the SD17060E2 or SD31045E2 (continued)

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

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

v
Catalog | Module Discovery | Favorites

generic

Hide Filters 2

Module Type Category Fiters Module Type Vendor Fiters
Analog

CIP Motion Converter
Communication
Communications Adapter

Controller

Allen-Bradley

Advanced Micro Controls Inc. (AMCI)
Cognex Comporation

Endress+Hauser

FANUC CORPORATION

EEEEE E
EEEEE E

Catalog Number Description Vendor Category

ETHERNET-ERIDGE
ETHERNET-MODULE

Generic EtherNet/IP CIP Bridge
Genenc Ethemet Module

Communication
Communication

Allen-Bradley
Allen-Bradley

2 of 423 Module Types Found

Add to Favorites

[7] Close on Create

[ Create] [ Close ] [ Help ]

Figure T4.2 Selecting the Networked Driver
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4.2 Adding the SD17060E2 or SD31045E2 (continued)

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

Type: ETHERMET-MODULE Gereric Ethernet Module
Yendor: Allen-Bradley
Parent: Ethemet_madule

Marne: AMCI_SD17060E2

Connechion Parameters

Azzembly )
Description: 0 Instance: Size:

Input; 100 1 = [16-bit]

-

Dutput; 150 1 = [16-bit)

Comm Format: | Data - INT A
Address / Host Mame
@ |P Address: 192 .

Configuration: 110 0 = [8-hit)

Host Mame:

| Open Module Properties

Cancel || Help

Figure T4.3 Configuration Screen - Generic Device

» Name: A descriptive name for the driver.
» Comm Format: Data- INT

[@ CAUTION] The Comm Format defaults to Data - DINT. The Networked Driver will not be able to

communicate with the host controller if thisformat is not changed when the deviceis
added to the system. Once added, the Comm Format cannot be changed. The device
must be deleted and added to the project if the Comm Format isincorrect.

> IP Address: Must be the address you set for the SD17060E2 or SD31045E2. Refer to the Set the | P
Address task chapter starting on page 109 for information on setting the IP Address of the driver.

> Input: Assembly Instance = 100, Size = 10 words.

» Output: Assembly Instance = 150, Size = 10 words.

» Configuration: Assembly Instance =110, Size=0

7) Verify that the “Open Module Properties’ check box is selected and click on [OK]. The Module Properties
window will open. You can set the RPI time asrequired for your system in thiswindow. The minimum RPI
time for a Networked Drive is 2 milliseconds. When done, click on [OK] to complete the setup.

Error Code 16#0109

The PLC will generate an Error Code 16#0109 when the Comm Format parameter is not changed from its

default of “Data-DINT” to “Data-INT”. Thisis the most common cause of communication failures with the
Networked Driver.

4.3 Configuring the SD17060E2 or SD31045E2

With the configuration assembly instance size set the zero, the device will join the EtherNet/IP network as
soon as the request is made to it. If the unit does not have avalid configuration stored in its flash memory, it
will show a configuration error in its network input data. Configuration is accomplished by writing a block of
datato the device that is formatted according to the specifications in the Configuration Mode Data Format,
reference chapter, which starts on page 61.

It is possible to store configuration datain the flash memory of the AMCI EtherNet/IP Stepper Driver and this
configuration will be used on power up to configure the device. However, writing the configuration data to
the driver on power up may simplify system maintenance if the device ever has to be swapped out.
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4.4 Buffering I/O Data

Input and output data is transferred asynchronously to the program scan. These data tags should be buffered
with Synchronous Copy File instructions to guarantee stable input data during the program scan and guaran-
tee that complete command datais delivered to the device.

The data from the SD17080E2 is updated is asynchronously to the program scan. The following rung ensures that the data from the driver does not

change in the middle of the ladder logic program by copying it to the internal tag array buffered_S017080E2_data[0] through
buffered_SD17060EZ_data[9].

It iz these buffered registers that your ladder logic program should use when referencing the SD17080E2's input data.
PPE‘

Synchroencus Copy File —

Source  AMCI_SD1T0S0EZ:|.data[0]

Dest  buffered_SD17080E2_data[0]
Length 10

Figure T4.4 Buffer I/O Data

> When copying input data, the data can be converted from byte to integer format by specifying an integer

array as the destination for the instruction. The array must contain at least ten integer elements. The
length of the copy should be ten.

The format of the output and input datais covered in the Configuration Mode Data Format and Command
Mode Data Format reference chapters, starting on pages 61 and 69 respectively.
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TASK 5 (EtherNet/IP Option)

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 EtherNet/IP Stepper Driver. Explicit messaging can be use on
platforms that also support implicit messaging.

Rockwell Automation controllers which are programmed with the RSLogix 500
software only support explicit messaging. A MicroLogix 1100 is used as an exam-
ple in this chapter.

5.1 Required Message Instructions

Two instructions are required to transfer data between the PLC and the EtherNet/IP Stepper Driver. One
instruction reads data from the unit and the other writes data to it. The following table gives the required attri-

butes for the instructions.
Read Instruction Write Instruction

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

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

Length | 20 bytes 20 bytes

Table T5.1 Message Instruction Attributes

Only RSLogix 500 version 8.0 or above can be used to configure Message Instructions to
NOTE » : . /
communicate with an EtherNet/IP device.

5.2 Create Four New Data Files.
> An Integer file to contain the data from the SD17060E2 or SD31045E2. Thisfile must be at |east
10 words in length.

> An Integer file to contain the data sent to the SD17060E2 or SD31045E2. This file must be at
least 10 wordsin length.

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

> An Extended Routing Information (RIX) datafile. Thisfileis used to store information used by
the Message Instructions. This file must have at |east two elements, one for the Read Operation
and one for the Write Operation.
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5.3 Add the Message Instruction(s) to your Ladder Logic
The following rungs show how you can aternately read data from and write data to your Networked Driver.

=ad message write message Messags Instruction
ustmaction Enable instruction Enable to read data from
bt bt wt
MG110 MGl1:1 MEG
e I — T ReadWrite Message  [—(EN —rod
EN EN MSGFile MGI1O (DN )—
Satup Sereen < |—{ER ;1—
read message write message Message Instraction
istruction Enshle instraction Enable to write data to the
bit bt wul
MGL10 MG11:1 —MSG
— e — - ResdWrite Message | —(EN 3+
EN EN MSGFile MGII1:1 {DN)—
Setup Screen < —CER?‘—

Figure T5.1 Message Instruction Example

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

MSG - Rung #2:5 =N =R

This Controller Control Bits

Channel: [0 [Integral Ignore if timed out [TD]:E

Communication Command: [S00CPU Read |

Data Table Address: [7 Awaiting E xecution [EW]: m
Size in Elements: :l Evror [ERT m
Target Device Mezzage done [DM]: m
Message Timeout: |5 Message Transmitting (5T} [0]
Data Table Address: [7 Message Enabled [EN]: [0 ]

Local Mode Addr [dec): E

Local / Remate : [ acal

Error
Error CodefHexl: 0
Error Description

Mo erars

Figure T5.2 Message Instruction Setup Screen

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

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

4) If the Message Instruction is being used to read data from the SD17060E2 or SD31045E2, enter the
integer file where the data will be placed in the Data Table Address (Received) field and press enter.

5) If the Message Instruction is being used to write data to the SD17060E2 or SD31045E2, enter the
integer file where the source data will be located in the Data Table Address (Send) field and press
Enter.

6) Enter “20” asthe number of bytes needed in either the Sze In Bytes (Receive) or Sze In Bytes (Send)
fields. Each EtherNet/IP Stepper Driver requires 20 bytes for both Receive and Send.

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

8) Doubleclick in the Service field and select “ Read Assembly” for aMessage Instruction that is being
used to read data from the SD17060E2 or SD31045E2, or “Write Assemble” for a Message Instruc-
tion that is being used to send datato the SD17060E2 or SD31045E2, and press Enter.

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

10)For Read operations, enter avalue of 100 decimal (64 hex) in the Instance field.
For Write operations, enter avalue of 150 decimal (96 hex) in the Instance field.

The figure below show atypical configuration for Message I nstructions being used to read data from the
SD17060E2 or SD31045E2. Please note that the Data Table Address (Receive) field may be different in your

application.
(& MG - Rung #2:5 =0 E=R
General l MultiHop] Send Data] Receive Data]
This Controller Contral Bits
et W‘ Ignore if timed ?ut [Ta): E
Communic:ation Command: C]P Generic | Bn?tak Connec.tlon (BK): E
Data T able Address (Receive]: [N9.0 | (Send): [z | Awnaiting Execution [EW]3|E|
Size in Bytes (Receive]: (20 [Send]: [ma8
Error [ER): E
Target Device Meszzage done [DIN]: E
Message Timeout : Message Transmitting [5T): E
Meszage Enabled [EM): E
Local / Remate : || geal MuliHop:  |yes
Extended Routing Info File[RIX]: [RE10:0 B
Service: [Read Assembly | Service Code [hex): Ernor CodefHesk 0
Class [hex): [dec]:
Instance [hex]: [dec):
Aftribute [hex): [dec]:
Error Description
Mo ermors
Figure T5.3 Read Message Instruction Setup Screen
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5.3 Add the Message Instruction(s) to your Ladder Logic (continued)

The figure below show atypical configuration for Message Instructions being used to write data to the
SD17060E2 or SD31045E2. Please note that the Data Table Address (Send) field may be different in your

application.
[ MSG - Rung #2:5 [F=R[EcH =3
General l MultiHop ] Send Data] Receive Data]

This Controller Contral Bits
et lgnore if timed ?ut [Ta): E
Communication Command: (1P Generic | B"?‘_ak Connec:.tlon (BK): E
Data Table Addiess [Receivel: [N/a, [Send): [N12:0 #waiting Execution (Ew: (0]

Size in Bytes [Receive]: [N/ [Send):

Error [ER): E
Target Device Mezzage done [DN): E
Message Timeout : Message Transmitting (5T): [0 ]

Meszage Enabled [EM): E

Local / Remate ; PuliHop:

Extended Routing Info File(RE<): [Rl=10:1 Errar
Service: [wite Assembly Service Code [hex: Errar Code[Hex: 0

Class hew) [4 | [deck [4 |
Instance [hex]: [dec]:
Attribute [hex): [dec):

Error Description

Mo ermors

Figure T5.4 Write Message Instruction Setup Screen

Click on the MultiHop tab on the top of the window. As shown in figure T5.5, enter the I P address of the
SD17060E2 or SD31045E2 and press Enter.

MSG - Rung #2:5 o= ==

General  MuliHop l Send Data | Receive Data

Ins = Add Hop Del = Remove Hop
From Device From Port ToAddress Type | ToAddress
This MicroLogix Channel 1 EtherMet/IP Device [str:] 192 168.0.50

Figure T5.5 Message Instruction MultiHop Settings

After you are finished adding both the read and write message instructions to your program, save and down-
load the program to the PLC.
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5.4 Troubleshooting
If you are unable to communicate with the SD17060E2 or SD31045E2, the problem may be that the Ethernet
port of your MicroLogix 1100 has not been configured. To check this:

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

Channel Configuration Ié]

General ] Channel 0 Channel 1 ]

Driver lm

Hardware Address: [00:0F-73:00CB:3E S aaael”

IP Address: | 192 . 168 . 0 . 1

Subnet Mask: | 255 . 255 . 255 . O

Gateway Address:| 0 . 0 . 0 . 0O
Defautt Domain Name: ’—

Primary Name Server:| 0 . 0 . 0 . 0O

Secondary Name Server:| 0 . 0 . 0 . 0O

Protocol Control
[~ BOOTP Enable [~ DHCP Enable Mzg Connection Timeout ¢ ImS): | 15000
[~ SMNMP Server Enable [~ SMTP Client Enable Msg Reply Timeout (x 1mS): [3000

ol e e lEE LR Inactivity Timeout g Min): {30

v Auto Negotiate

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

Figure R0.1 MicroLogix Ethernet Configuration Screen

2) Enter the IP address and Subnet Mask of your MicroL ogix 1100, (not the address of the SD17060E2
or SD31045E2) 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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TASK 6 (Modbus TCP Option)

MobBUS TCP CONFIGURATION

An AMCI Networked Driver configured for the Modbus TCP protocol requires a
host controller to issue configuration data and motion commands to these units.

This chapter tell you how the I/O words used by an AMCI Networked Driver are
mapped to the Modbus 1I/O registers.

6.7 Enable Modbus TCP Protocol/

The embedded webserver can be used to change the communications protocol used by the SD17060E2 or
SD31045E2. Thisistypically done while setting the |P address. Specifically, follow the stepsin section 2.2b,
Use the Embedded Web Server, which starts on page 110. The AMCI Net Configurator utility can also be
used to change the communications protocol. Follow the stepsin section 2.2¢, Use the AMCI NET Configu-
rator Utility which starts on page 113.

6.2 Modbus Addressing

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

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

6.2.1 Modbus Table Mapping

The Discrete Input and Input Register tables in the Modbus data model map to the same physical memory
locationsin the SD17060E2 and SD31045E2 units.

» These registers hold data that is reported from the driver to the host controller. This dataistypically
command responses and status data.
> Addresses for these registers and inputs start at 0 in zero based addressing.

As examples:
» Discrete Input O is the same memory location as bit 0 of the first Input Register.
> Register address 3, the fourth register, contains Discrete I nputs 48 through 63.

The Coil and Holding Register tables in the Modbus data model map to the same physical memory locations
in the SD17060E2 and SD31045E2 units.

> These registers hold data that is from the host controller to the driver. This dataistypically commands.
> Addresses for these registers start at 1024 in zero based addressing. Coil addresses start at 16,384 in
zero based addressing (1024* 16).
As examples:

> Coil 16384 isthe same memory location as bit 0 of the first Holding Register.

> Register address 1025, the address of the second Holding Register, contains Discrete Inputs 16,400
through 16,415 in zero based addressing.

T MODBUS Application Protocol Specification VV1.1b3, section 4.3: MODBUS Data model. www.modbus.org
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6.2 Modbus Addressing (continued)

6.2.2 Host Addressing

Your host controller may not use these basic addressing schemes for communicating over a Modbus connec-
tion. For example, Modicon controllers use addresses starting at 30000 for Input Registers and addresses

starting at 40000 for Holding Registers. GE hosts internally use their %R memory for Holding Registers and
%Al memory for Input Registers.

If thisis the case, you will define a mapping between your host controller’s addressing scheme and the zero
based Modbus TCP addresses when you add the SD17060E2 or SD31045E2 to your host controller. Refer to
your host controller’s documentation for information on how to accomplish this.

6.3 AMICI Modbus TCP Stepper Driver Memory Layout

The Stepper Driver has a starting Input Register address of 0 and a starting Output Register address of 1024.
Input Registers hold the data from the driver while Output Registers hold the data to be written to the unit.
Figure T6.1 shows how an AMCI Networked Driver is mapped to the Modbus data reference. The complete
specification for the Modbus protocol can be downloaded at http://www.modbus.org/specs.php.

15- - - - - RegisterO0 - - - - -0 Mapped as:
1 .
Network ISS;J; I Discrete Inputs
; Holding Registers
= = = = = Register9 - - - - - 144 Input Registers
LSB and MSB
Numbers
Not Implemented
16,399- - - Register 1024 - - -16,384
Network Output ! Mapped as:
Data : Coils
! Holding Registers
16,543 - - - Register 1033 - - -16,528

Figure T6.1 Modbus Data Reference Map

6.4 Supported Number of Connections

All Networked Drivers support seven concurrent connections. When connections exist, the Network Status
(NS) LED on the back of the unit will flash green. The number of blinks indicate the number of active con-
nections. There is atwo second break between groups of flashes.
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MobBUS TCP CONFIGURATION

6.5 Supported Modbus Functions

Fu&g:éié)n Function Name Netwsgl;?gtgriver Addressing method

1 Read Coils OUTPUT Bit:  Addresses starting at 16,384
2 Read Discrete |nputs INPUT Bit:  Addresses starting at 0

3 | ReadHolding Registers | OUTPUT & INpuT | Word: Out Eggi Sat o o 04
4 Read Input Registers INPUT Word: Addresses starting at O.

5 Write Single Cail OUTPUT Bit:  Addresses starting at 16,384
6 Write Single Register OUTPUT Word: Addresses starting at 1024
15 Write Multiple Coils OUTPUT Bit:  Addresses starting at 16,384
16 Write Multiple Registers OUTPUT Word: Addresses starting at 1024
22 Mask Write Register OUTPUT Word: Addresses starting at 1024
23 Read/Write Registers INPUT/OUTRUT [ ¥¥ore: OutRegs Stariingjar 1024

In Regs. Starting at 0

Table T6.1 Supported Modbus Functions

Table T6.1 abovelistsal of the Modbus functions supported by the Networked Drivers. AMCI supportsall of
these functions so that you can control the driver as you see fit. However, if you are looking for the easiest
way to interface with your unit, then you only need to use the Read/Write Registers function, which is func-
tion code 23.

TE » Each Networked Driver buffers the datathat it sends over the network. If you use the Read/

Write Registers function to write configuration data to the unit, then the data read with that

command will not contain the response to the new configuration data. The response to the new
datawill be sent with the next data read.

6.6 Supported Modbus Exceptions

Code Name Description
01 Illegal function The module does not support the function code in the query
02 | legd daa The data address received in the query is outside the initialized memory areq
03 Illegal datavalue | Thedatain the requestisillegal
Table T6.2 Supported Modbus Exceptions
20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 135

Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com



MobDBUS TCP CONFIGURATION Networked Indexer/Driver User Manval

Notes

ADVANCED MICRO CONTROLS INC.



TASK 7 (PROFINET Option)

PROFINET NETWORK CONFIGURATION

This chapter outlines the steps commonly needed to get a Networked Driver com-
municating 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 Networked Driver from the
www.amci.com website.

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

3) Add the Networked Driver to the PROFINET Network.

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

7.1 Download the GSDML files

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

7.2 GSDML File Installation

1) Open or creste a new project that
will include the Networked Driver

Manage general station description files
Installed GSDs GSDs in the project

and Open the PrO] eCt VIGN Of the Source path: |C:'.Users'.TechDDcs'.DuwnIUads'.GSD | E
proj ect. Content of imported path
2) In the menu, %Iect Optlons -> @ File Version Language Status Info
E GSDML-V2 33-AMCI-5D-SMD-2017... V233 English, Ger... Notyetinstalled ProfiNet- ...

Manage general station
description files(GSD).

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 |
4) Click on the check box next to the | oelete[fcimstalil Concel |
the[Install] button. The system will Figure T7.1 GSD File Installation

install the GSD file.

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

7.3 Configure the PROFINET Network
A CPU must be added to the project and the PROFINET network must be configured before a Networked

Driver 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 Networked Driver 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 “SD”, or browse to the SD17060x2 icon by clicking through Other field devices +>
PROFINET 10 +> 10 +> Advanced Micro Controls Inc. +> AMCI_Products +> AMCI_Drives. Drag
and drop the appropriate icon onto the PROFINET network.

4) Drag the green square on the SD17060x2 icon onto the PROFINET network line to connect the device to

al-0 De es & netwo
‘E Topology view "hﬂ'ﬁ Network view ||—[|'|‘ Device view | Options [5E]
e w <
gL pe— B REE QL D ] Newokowion | D] =]k
2
-~ =
[ ¢ | Device Type hd | Catalog 3
L * 571200 station_1 s7-1200 _ || | [t [iat) | &
S =
cPu sd17060x2 o b cRU CPUIRI2 N G Filter  Frofile: [<Allz  |=] g
CPU 1212C SD17060x2 ¥ G5D device_1 GSD device v [} Contrallers A
b sd17060:2 5D17060:2
PLC 1 » [ Hm -
| » T]] PCsystems g
(g Driv
PNAE T} » ,—-E. Drives & starters g
== » [ Network components 5
» [l Detecting & Menitoring e
|- » (1@ Distributed 110 2
5 » [ Power supply & distribution g
5 » [ Field devices —
» =
— ~ [ Other field devices —:f
» [ Additional Ethemet devices ]
~ [l FROFINETIO &
3 r\_u Drives L
» r:u Encoders L1
» (il Gateway =
» [ General ]
~ [ o =
~ [ Advanced Micre Contrals, Inc.
« [ AMCI_Products e
~ ~ [ AMCl Drives
-
[oe] [l sp17060x2
<] 100% - g & <] i > Ml so310052
‘Q Properties H:i.‘.lnfo i ”ﬂ Diagnostics [I SMD17:2
General [l swp23:2
Il smD34x2
» rjl sensors
e
No ‘properties® available. » Ll PROFIBUS DP
Mo ‘properties’ can be shown atthe moment. There is either no object selected or the selected object does not have any displayable
Droperties.

Figure T7.2 Networked Driver Added to PROFINET Network
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7.4 Add the Networked Driver to the PROFINET Network (continued)

5) Right click on the SD17060x2 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 Networked Driver 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 Networked Driver.

Manual-0517x » Devices & networks

|,E Topology view ||5Em Network view [l Device view

% Metwork| 3 Connections g I g H J Network overview || Connections | |<_|_>
E w Device Type Addr...
E ¥ 57-1200 station_1 57-1200 station
= TR » CPU CPU 1212C ACIDCIRly
CPU 1212C SD17060x2 ~ GSD device_1 GSD device
o » SD17060E2_Axis1 SD17060:2
"
PNJIE_1 -
*
[ < [ 100% ] e ] i | >
|2 Properties | ?iInfo ||ﬂ Diagnostics |
J General || 10 tags || System constants || Texts ‘
* General I -~
.<: Step 5 Ethemet addresses
Catalog information =
~ FROFINET interface [X1] Interface networked with
General

R Step 6 subnet: [P =

« Advanced options

Interface options

Media redundancy
|a. redun fmc} IP protocol
b Realtime settings

» Fort1 [X1F1R
il 1 IPaddress: | 192 . 168 .0 . 155
b Fore2 [¥1P2R]

Subnetmask: | 255 _ 255 . 255 . 0

Identification & Maintenance
Synchronize router settings with 10 controller

|:| Use router

o

PROFINET

E Generate PROFINET device name automatically

FROFINET device name: |sd1 7060e2_axis1

|
Converted name: |sd1?060e2xbaxxi513351 |
|

Device number: |1 |'

Figure T7.3 Networked Driver IP Addressing
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7.5 Set the I/O Configuration
The Networked Drivers require 10 Input Words (20 Input Bytes) and 10 Output Words (20 Output Bytes). All
reguired Input and Output Bytes are defined by the GSDML file and divided into suitable modules. These set-
tings are shownin the Table T7.1.

Input / Output Bytes of a Input / Output Modules of a
Networked Driver Networked Driver
20 Input Bytes Input Module - Slot 1: 20 bytes
20 Output Bytes Output Module - Slot 2: 20 bytes

Table T7.1 PROFINET 1/O Configuration

1) With the SD17060x2 icon selected on the PROFINET bus, click onthe*Deviceview” tab. Theview in the
Hardware Catalog will change. Expand the Module tree to show baoth the Input and Output modules.

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

Manual-0817x » Ungrouped devices » SD17060E2_Axis1 [SD17060x2]

|§ Topology view "EE‘h Network view ”—l]'f Device view | Options

EE'
@+ [SD17080E2_mxist [sD17060] =] ] HF E @ Jm | E
E ¥? . Module Rack Slot laddress | Q address | ¥ | Catalog ;E‘
E ~ 5D17060E2_Ads1 O 0 [ |\E| E
b PO 0 0x1 ! - 2
20 bytes IN_1 0 1 68..87 E’;I t:rea:r:i:u E
20bytes OUT1 0O 2 64-83 | oo ode

~ [ Input modules

Il 20 bytes N

- r\-_u Output modules

‘ Il 20 bytes ouT

TR

| sajeiqr] E” sqsel@n” 5|no1au!|u0|£||

i

<] 100% -] <] [ >
Figure T7.4 /0 Byte Mapping

7.6 Verify and Download the New Configuration
1) Continue by adding any remaining devices to your PROFINET network.

2) Compile and download the project to the CPU.
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MRP Installations

At this point, the Networked Driver 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 instruc-
tions.

Media Redundancy Protocol (MRP) installations require that the Networked Driver
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.

7.7 Configure the SD17060x2 as an MRC
The Networked Driver 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 SD17060x2 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) 1f need be, repeat step 3 for Port 2 of the Networked Driver.

Manual-0517x » Devices & networks

‘5"" Topology view @ Network view |m1' Device view |

B el __I O = J Topology overview Topology comparison
[2]
CcPU SD17060E2_Ax . SD17060E2_Ax . E w Device i port Slot Partner__
CPU 1215FC SD17060x2 ‘ SD17060x2 ‘ » 57-1200 station 1
CPU . CPU. L ¥ GSD device_1
I I » SD17060E2_Axsi o
| | ¥ GSD device_2
I 11 | = » SD17060E2_Axis2 o
) »  SCALANCE XB-200
5
Switch_1
SCALANCE XB208
(<] 100% v —%— 4 (<] i ] 3
‘gProperties H"_i.llnfo y"ﬂ Diagnostics ‘
J General ” 10 tags ” System constants ” Texts |

w General

> Media redundancy

Catalog information
w PROFINETinterface [X1]

General MRP domain |mrpdomain-1 "l

~ Advanced options
i A Ring port 1: | PN-O [X1]\Port 1 [X1 F1 R] ‘v|
Media redundancy Ring part 2: | PNAO [X1]\Port 2 [X1 P2 R] ‘vl
» Real time settings [T piagnestics interrupts
» Port1 [X1F1R]
» Port2 [X1P2R]

i
identification & Meintenance ||
b

Figure T7.5 MRP Topology and Client settings
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7.7 Configure the SD17060x2 as an MRC (continued)

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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OPTIONAL TASK A

CONFIGURE YOUR NETWORK INTERFACES

A.1 Firewall Settings
Firewalls are hardware devices or software that prevent unwanted network connections from occurring. Fire-
wall softwareis present in Windows X P and above and it may prevent your computer from communicating
with the Networked Driver. Configuring your firewall to allow communication with the Networked Driver is
beyond the scope of this manual.

AMCI strongly suggests temporarily disabling any firewall software while using the Net Configurator utility.
You should enable the firewall once you have finished using the utility.

A.2 Disable All Unused Network Interfaces
Routing and default gateway setting on your computer can interfere with the proper operation of the Net Con-
figurator software. The Net Configurator software uses broadcast packets to locate devices on the network,
and sometimes these packets are sent out through the default gateway instead of the interface attached to the
AMCI product. The easiest way to avoid this problem isto temporarily disable all network interfaces that are
not attached to the stepper driver.

NOTE 3| Thisincludesall wirelessinterfaces aswell asall Bluetooth interfaces.

A.3 Configure Your Network Interface

Before you can communicate with the Networked Driver, your network interface must be on the same subnet
asthedriver.

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 iswith 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)”.

A DOSliketerminal 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
address is 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 Networked Driver. Figure A.1 shows the output of an ipconfig command that
shows the “Local Area Connection 2” interface on the 192.168.0.xxx subnet.

=+ Command Prompt

C:~>ipconfig

Mindows IP Configuration

Ethernet adapter Local Area Connection:

Connection—specific DHS Suffix . =

IP Address. . « « « =« & « = = = = .16.25.17
Subnet Mask H R

Default Gateway

DHCP Class ID

Ethernet adapter Local Area Connection

Connection—specific DHS Suffix . =
IP Address. . « « « =« & « = = = = .168.8.224
Subnet Mask H .255.255.8
Default Gateway H

Figure A.1 ipconfig Command
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A.3 Configure Your Network Interface (continued)
If your present addressin not in the 192.168.0.xxx range, type in ‘ncpa.cpl’ at the command prompt and hit
[Enter] on the keyboard.
> In Windows 7, 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.
> In 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
SD17060E2 or SD31045E2 that has factory default settings.) The default gateway and DNS server settings
can beignored.

A.4 Test Your Network Interface

Going back to the terminal you opened in the last step, typein ‘ ping aaa.bbb.ccc.ddd’” where
‘aaa.bbb.ccc.ddd’ in the IP address of the SD17060E2 or SD31045E2. The computer will ping the Networked
Driver 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 SD17060E2 or SD31045E2

> You did not enter the correct address in the ping command.
» The P address of the SD17060E2 or SD31045E2 is not set correctly.

» The SD17060E2 or SD31045E2 and the computer are not on the same subnet.
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