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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 2023 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 2023 by Advanced Micro ControlsInc.” You may not alter the contents of thisdocument 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 SMD34E2 Integrated Stepper Indexer/Driver/
Motors. It iswritten for the engineer responsible for incorporating these products into a design as well as the
engineer or technician responsible for their actual installation.

Applicable Units
This manual appliesto all of the unitsin the SMD34E2 family.

> “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 SMD units are date coded and follows the format ‘MMYYnnnn'. ‘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.

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 add notes and annotations. If you decide to print out this manual, all sections con-

tain an even number of pages which alows you to easily print out a single chapter on a duplex (two-sided)
printer.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 7
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Manual Conventions
Threeicons are used to highlight important information in the manual:

NOTE » gle?:'Tslizgng ghlight important concepts, decisions you must make, or the implications of those
|

[@ C AUTIONJ SQ)B;I?/NS tell you when equipment may be damaged if the procedure is not followed

[@ 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

Manual Conventions

Trademarks and Other Legal Stuff

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

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

Revision Record
This manual, 940-0S194 is the fifth release of this manual. It was released on September 11“‘, 2023. It adds
information on the optional STO inputs.
Revision History

940-0S193: June 24™, 2020 - It adds specifications for the CNPL-5M cable, and changes the CNPL cablesto
22 AWG.

940-0S192: January oth 2019 - Removed references to A2 version of SMD34. Added E2 version, which
incorporates the A2 version.

940-0S191: August 31%, 2018 - Added PROFINET protocol and built-in webserver
940-0S190: March 21%, 2017 - Initial Release

8 ADVANCED MICRO CONTROLS INC.
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ABOUT THIS MANUAL

Manual Layout

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

> If you are curious about the Integrated Stepper Indexer/Driver/Motor products from AMCI, this manual
contains the information you need to determine if these products are the right products for your applica-
tion. Thefirst chapter, SMD34E2 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 an Integrated Stepper Indexer/Driver/Motor product from AMCI, then the
rest of the manual iswritten for you. To simplify installation and configuration, the rest of the manual is
broken down into references and tasks. Using an Integrated Stepper Indexer/Driver/Motor product
requires you to complete multiple tasks, and the manual is broken down into sections that explain how

to compl ete each one.

Section Title Page Section Description
SMD34E2 Specifications 11 Complete specifications for the SMD34E2 products.
; Reference information on how the SMD34E2 can be used to
Motion Control 29 control motion in your application.

Calculating Move Profiles 47 Reference information on cal culating detailed move profiles.
Homing an SMD34E2 57 g&f([a)réez(é% | nformation on how to set the home position of the
Configuration Mode Data 63 Reference information on the format of the network data to and

Format from the SMD34E2 that is used to configure it.
Command Mode Data 71 Reference information on the format of the network datato and
Format from the SMD34E2 that is used to command it.
Configuring Network 91 Basic instructions for the task of configuring network interfaces
Interfaces on your computer or laptop.
_ Task instructions covering how to install an SMD34E2 on a
Installing the SMD34E2 93 machine. Includes information on mounting, grounding, and
wiring specific to the units.
Set the | P Address and 105 Task instructions that covers the options for setting the P
Protocol address on an SMD34E2.
Implicit Communications 113 | Teskinstructions that cover how to add an SMD34E2 to an
with an EDS EtherNet/I P host that supports the use of EDSfiles.
o o Task instructions for adding an SMD34E2 to a péy' ectasa
Implicit Communications 119 generlc device. This configuration is for EtherNet/I P hosts that
Without an EDS lo not support EDS files while supporting implicit communica-
tions.
- Task instructions for adding message instructions to your host
Ethahlﬂ\lgélaPiExpl = 123 | controller program that write data to the SMD34E2 through
ging message instructions.
Modbus TCP 129 | Taskinstructions for communicating with an SMD34E2 using
Configuration the Modbus TCP protocol.
PROFINET Network 133 | Tesk instructions that covers how to add an SMD34E2to a
Configuration PROFINET network.
Manual Sections
20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 9
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SMD34E2 SPECIFICATIONS

This manual is designed to get you up and running quickly with an SMD34E2
product from AMCI. As such, it assumes you have some basic knowledge of step-
per 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.

The SMD34E2 Family

The SMD34E2 units are part of a product line
from AMCI with a simple concept: a stepper
indexer, driver, and motor that can be attached to
any popular industrial network. Each SMD34E2
attaches to your Ethernet network and communi-
cates using the EtherNet/IP, Modbus TCP, or
PROFINET protocols.

The SMD34E2 units are members of the growing
line of products from AMCI that incorporate our
E2 Technology. E2 Technology by AMCI isan
innovative new multi-protocol approach to Ether-
net distributed /0.

E2 Technology products are simple and intuitive,
allowing easy transition between multiple com-
mon industrial Ethernet protocols without the
need to physically switch parts. An advanced web
server integrated into all AMCI E2 Technology
devices facilitates simple network configuration
and troubleshooting via web-browser. Further-
more, an impressive array of advanced features _
for each supported protocol has been incorporated Figure R1.1 1P64 Rated SMD34E2
into the devices to meet many unique application

requirements.

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

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

In DLR environments, the SMD34E2 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.

Each unit must be ordered with an incremental or absolute multi-turn encoder. The encoder alows position ver-
ification and stall detection functionality. The absolute multi-turn encoder allows you to track machine position
with power removed, eliminating the need to home the machine after cycling power.

All units have a shaft seal and sealed connectors for their Ethernet, 1/0, and power connections. These units
carry an 1P64 environmental rating. Units can also be ordered sealed with an FDA approved epoxy. These units
carry an IP65/67 rating. These units are protected against low pressure washdown and can be submerged.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 11
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The SMD34E2 Family (continued)

Part Numbering System

SMD34E2 - ? T — 12
|

TORQUE ENCODER SEAL TYPE
450 = 450 oz-in A= Absolute Multi-turn Encoder S = Shaft Seal, IP64 Rating
850 = 850 oz-in 2,048 counts/turn. P = Conformal Coated,
1100 = 1100 oz-in E = Incremental Encoder IP65/67 Rating

4,096 counts/turn max.

CONNECTOR TYPE

M12 = M12 Connectors
Network: (2) 4 pin M12 Female D-Coded
DC Inputs: (1) 5 pin M12 Male A-Coded
Power: (1) 4 pin M12 Male S-Coded

S12 = M12 Connectors, STO Option
Network: (2) 4 pin M12 Female D-Coded
DC Inputs: (1) 5 pin M12 Male A-Coded
Power: (1) 4 pin M12 Male S-Coded
STO: (2) 3 pin M8 Male

Figure R1.2 Part Numbering System

General Functionality

Each member of the SMD34E2 family has four integrated parts:

> Anindexer that accepts commands over an Ethernet connection using the EtherNet/IP, PROFINET, or
Modbus TCP protocol

> A 5.4 Arms micro-stepping driver that accepts 24 to 80 Vdc asits input power source

> A high torque size 34 stepper motor (450, 850, or 1,100 oz-in holding torque).

» Anincremental or absolute encoder for position verification and stall detection.

The availability of the EtherNet/IP, PROFINET, and Modbus TCP protocols makes the SMD34E2 units easy
to integrate into awide variety of control systems. This combination of host and driver gives you severa
advantages:

> Sophisticated |/O processing can be performed in the host (PLC or other controller) before sending
commands to the SMD34E2 unit

» All motion logic is programmed in the host, eliminating the need to learn a separate motion control
language

The integral two port Ethernet switch simplifies network cabling

The DLR interface eliminates single point failures in EtherNet/I P environments

The MRP interface eliminates single point failures in redundant PROFINET environments

The elimination of the separate indexer and driver lowers total system cost.

YV VY

An SMD34E2 is powered by anominal 24 to 80 Vdc power source, and can accept surge voltages of up to
88 VVdc without damage. The output motor current is fully programmable from 0.1 Armsto 5.4 Armswhich
makes the SMD34E2 suitable to awide range of applications. In addition to the Motor Current setting,

the Motor Steps per Turn, Idle Current Reduction, and Anti-Resonance Circuit features are also fully pro-
grammable. If you have used other stepper indexer products from AMCI, you will find programming an
SMD34E2 to be very similar to these products.

The SMD34E2 contains atrue RMS motor current control driver. This meansthat you will always receive the
motor’s rated torque regardless of the Motor Seps/Turn setting. (Drivers that control the peak current to the
motor experience a 30% decrease in motor torque when microstepping a motor.) The combination of an
ultra-low inductance motor and a high-power, true RM S driver gives unprecedented torque vs. speed perfor-
mance for any DC application.

12
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The SMD34E2 Family (continued)
General Functionality (continued)

The SMD34E2 units have three DC inputs that are used by the indexer. Configuration data from the host sets
the function of these inputs. Each input can be individually configured as a

CW or CCW Limit Switch

Home Limit Switch

Capture Position Input (Will capture encoder position on units with the internal encoder.)
Stop Manual or Registration Move Input

Start Indexer Move

Emergency Stop Input

Genera Purpose Input

VYVYVYVYVYY

Safe Torque Off Functionality

The SMD34E2 units can be ordered with STO (Safe Torque Off) functionality. Refer to figure R1.2 Part
Numbering System found on page 12 to see how the STO option is encoded in the part number. Safe Torque
Off allows you to remove power from the motor without removing power from the drive. This reducesimple-
mentation costs and restart times.

The STO functionality requires two dedicated inputs. These inputs are available on an M8 connector that is
added to the body of the unit when the option is ordered.

STO isahardware only solution and is not dependant on software running within the SMD unit. Both of the
STO inputs must be powered by a 24 Vdc source to enable the drive. When power is removed from either of
these inputs, power to the motor is directly removed from the power stage through the additional circuitry.
The machine will come to an uncontrolled coasting stop if the motor was in motion when the STO feature
triggered. Power remains removed from the motor until the inputs are reactivated, the fault status bits are
cleared, and the driver isre-enabled from the host controller.

Encoder Functionality

All SMD34E2 units are equipped with an internal incremental or absolute multi-turn encoder. Incremental
encoders can be programmed to 1,024, 2,048, or 4,069 counts per turn. Absolute encoders have afixed reso-
lution of 2,048 counts per turn and encode atotal of 221 turns. (32 bits total.) Using an encoder gives you the
ability to:

» Verify position during or after amove
> Detect motor stall conditions
» Maintain machine position when power is removed if using an absolute encoder.

The motor position can be preset to the encoder position with a single command. SMD34E2 units with abso-
Iute encoders allow you to preset the encoder position and save the resulting offset in Flash memory.

If you enable stall detection, the Stall_Detected hit is set in the network input data whenever the motor posi-
tion and the encoder position differ by more than 45°. Thisis most commonly used to detect if a motor stalls
during amove. However, the feature can al so be used to detect motion when the motor should be stopped. For
example, if amechanical break is used to hold aload against gravity, the stall detection will trigger if the
motor rotates more than 45° while the mechanical break is engaged.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 13
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The SMD34E2 Family (continued)

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 SMD34E2 while in command mode is completely program-
mable. The format of the network input and output data can be programmed separately.

The smallest data size used by the SMD34E2 is the sixteen bit word, however some parameters and data values
can exceed this size. For these thirty-two bit values, the default dataformat is referred to as the multi-word for-
mat. The datavalueis split between the hundreds digit and the thousands digit. For example, avalue of 12,345
would have 12 placed in the first (lower addressed) word, and 345 placed in the second (higher addressed)
word. Thisformat greatly simplifies setting parameter values when programming command blocks.

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) stored in the lower addressed word in their data tables. These
controllers expect thirty-two bit values to be returned to them using the same format. L east significant word
first is called little endian, most significant word first is called big endian. Rockwell Automation controllers
use little 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 multi-word 1o .
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-bit integer format for continuous rotation applications.

NOTE & EtherNet/I P applications that use an EDS file have the parameters and data values 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.

14
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SMD34E2 SPECIFICATIONS

Specifications
Network Interface
10/100baseT. Two switched ports.
Supports EtherNet/IP, PROFINET, and Modbus

TCP. EtherNet/IP-DLR and PROFINET-MRP
extensions a so supported.

Physical Dimensions
See page 95
Weight
SMD34E2-450 (All versions) 4.50 Ibs. (2.05 kg.)

SMD34E2-850 (All versions) 7.10 lbs. (3.23 kg.)
SMD34E2-1100 (All versions) 9.50 Ibs. (4.32 kg.)

All weights are without mating connectors

Rotor Inertia
450 oz-in motor: 1480 g-cm?
850 oz-in motor: 3000 g-cm?
1100 oz-in motor: 4500 g-cm?

Maximum Shaft Loads
Radial: 45 Ibs. (200N) at end of shaft
Axia: 13.51bs. (60N)

Maximum Operating Temperature

203°F /95°C (Note that this is the operating tem-
perature of the electronics, not maximum ambi-
ent temperature. An Over Temperature fault
occurs at this point and current is removed from
the motor.)

Over Temperature Fault

Over temperature faults are reported in the Net-
work Input Data.

DC Inputs

Electrical Characteristics:
IN1 and IN2: Single ended sinking.
IN3: Differential.

Accept 3.5 to 27V dc without the need for an
external current limiting resistor. Optoisolated,
1500 Vac/dc isolation.

STO Inputs

Electrical Characteristics:
Single ended sinking.
Accepts anominal 24 Vdc input voltage.
Require 6 mA to activate. Can accept surges up
to 35 Vdc without damage.

STO Safety Ratings
IEC 61508: SIL3
EN 1SO 13849-1: PLd
Motor Current
Programmable from 0.1t0 5.4 Armsin 0.1 A steps.

DCPower ,,x Current
70 mA @ 24Vdc, 40mA @48Vdc

Motor Counts per Turn

Programmabl e to any value from 200 to 32,767
steps per revolution.

Internal Encoder

Incremental encoder option supplies 1,024, 2,048,
or 4,096 counts per turn.

Absolute encoder option supplies 2,048 counts per
turn, 32 bit max. counts.

Idle Current Reduction

Programmable from 0% to 100% programmed
motor current in 1% increments. Motor current
is reduced to selected level if thereis no motion
for 1.5 seconds. Current is restored to full value
when motion is started.

Environmental Specifications

Input Power ....... 2410 80 Vdc, surgeto 838 Vdc
without damage to unit.

Ambient Operating Temperature
............ -40° to 122°F (-40° to 50°C)

Storage Temperature

............ -40° to 185°F (-40° to 85°C)
Humidity ............ 0 to 95%, non-condensing
IPRating ............ SMD34E2-*-*12S; P64

SMD34E2-*-*12P: |P65/67

Status LED’s
See Status LED’s section starting on page 21.

T A properly designed system requires a heatsink sufficient to keep the operating temperature within
prescribed limits based on ambient conditions and required power levels.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786
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Connectors and Cables
All mating connectors are available separately under the following AMCI part numbers.

Connector  AMCI Part # Wire Strip Length Connection Type
Ethernet MS-28 18 AWG max. 0.197 inches Screw Terminals
1/0 MS-31 18 AWG max. 0.197 inches Screw Terminals
Power MS-41 16 AWG max. 0.197 inches Screw Terminals

Cable AMCI Part # Length

Ethernet CNER-5M 5 meter

Digital 1/0 CNPL-2M or CNPL-5M 2 meter or 5 meters
Power CNGL-5M 5 meter
STO Inputs CNTL-5M 5 meter

Indexer Functionality
Thetable below lists the functionality offered by the indexer built into the AMCI SMD34E2 units.

Feature Description

Multiple Network
Protocols

The SMD34E2 units can be configured to communicate with EtherNet/IP,
PROFINET, or Modbus TCP protocols. This alows easy setup and
communication with awide range of host controllers.

EtherNet/IP-DLR

The SMD34E2 units act as Beacon-Based Nodes in Device Level Ring environ-
rJ\ents. This l£unct|onallty resultsin the fastest response to changes in the redun-
ant network.

PROFINET-MRP

SMD34E2 units have Media Redundancy Protocol support, which adds redun-
dancy to the PROFINET protocol.

Programmable
Inputs

Each of the inputs can be programmed as a Home Limit, Over Travel Limit, Cap-
'Iture Input, Manual Jog Stop, Start Indexer Move, E-Stop, or a General Purpose
nput.

Programmable

Starting Speed, Running Speed, Acceleration, Deceleration, and Accel/Decel

Parameters Types are fully programmable.
Homing Allows you to set the machine to a known position. An SMD34E2 homes to a dis-
crete input and can use a bit in the Network Data as a home proximity input.
Jog Move Allows you to drive the motor in either direction aslong as the command is active.
Synchrostep Move. | (o e R ooty detato teunit L ins 310 Cr oLl axea 6 both Suppores.
Relative Move Allows you to drive the motor a specific number of stepsin either direction from

the current location.

Absolute Move

iAIIows you to drive the motor from one known location to another known
ocation.

Allows you to jog the motor in either direction based on a command from your

Registration Move | host controller. When a controlled stop is issued, the move will output a program-
mable number of steps before coming to a stop.
Herd MeE Allows you to perform a sequence of relative moves without stopping between

them.

(continued on next page)
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Indexer Functionality (continued)

Feature Description

Allows you to perform a segquence of relative moves with a stop between each
Dwell Move move that has a programmable |ength of time. Used to create highly accurate
move profiles that avoid network latency issues.

Allows you to program amovethat is held in the output registers. The moveisrun

Indexer Move when one of the programmable inputs makes a transition.
Hold Move Allows you to suspend amove, and optionally restart it, without losing your posi-
tion value.
Resume Move Allows you to restart a previously held move operation.

Allows you to immediately stop all motion if an error condition is detected by
your host controller.

An SMD34E2 unit monitor the encoder for changes in position regardless of
Stall Detection whether or not amove isin progress. If the difference between the encoder and

motor positions exceeds forty-five degrees, the unit issues awarning through its
network input data.

Table R1.1 Indexer Functionality

If amoveisin progress when an Immediate Stop command isissued, the SMD34E2 responds
NOTE > ' >S When : : X
by shorting the motor’s windings together. This forces any regeneration energy to be dissi-

pated in the windingsinstead of being reflected back into the power supply. The windings can
be shorted for up to 300 milliseconds. Once the short is removed, the SMD34E2 will set a bit
in the network input data named Sopped, to show that motion is stopped and the unit is ready
to accept your next command.

Immediate Stop

Additional Notes on Stall Detection
When Stall Detection is enabled, the SMD34E2 monitors the encoder for position changes, regardless of
whether or not amoveisin progress. If the error between the encoder position and the motor position exceeds
forty-five degrees, the SMD34E2 responds in the following manner:

> The stall isreported in the network input data.

» The motor position becomesinvalid. (The machine must be homed or the motor position preset before
Absolute moves can be run again.

> If amovewasin progress, the move is stopped.

Note that a move does not have to be in progress for stall detection to be useful. As described later in this
chapter, thereis an auxiliary power pin that powers the electronics of an SMD34E2 but does not power the
motor. The primary use of thisfeature is to keep the unit on the network while power is removed from the
motor. By enabling stall detection, the SMD34E2 can notify the system if the motor shaft moves more than
forty-five degrees while power is removed from the motor.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 17
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Driver Functionality
This table summarizes the features of the stepper motor driver portion of the SMD34E2 units.

Feature Benefits

RMS Current Control

RMS current control give an SMD34E2 the ability to drive the motor at its
fully rated power regardless of the programmed steps per turn. Thereis no
reduction in power when microstepping that may occur with other drivers.

Programmable
Motor Current

RMS current supplied to the motor can be programmed from 0.1 to 5.4 amps
in 0.1 amp increments. Reducing the motor current to the minimum needed
for your application will significantly reduce the motor’s operating tempera-
ture

Programmable Idle
Current Reduction

Extends motor life by reducing the motor current when motion is not occur-
ring. This extends the life of the motor by reducing its operating
temperature.

Programmable
Motor Steps/Turn

Allows you to scale your motor count to areal world value. (counts per inch,
counts per degree, etc.)

Anti-Resonance Circuitry

This feedback circuitry and agorithm gives the SMD34E2 the ability to
modify motor current waveforms to compensate for mechanical resonancein
your system. Thiswill give you smooth performance over the entire speed
range of the motor.

Over Temperature
Detection

An SMD34E2 sets awarning bit in the network data when the internal tem-
perature of the unit approaches its saf e operating threshold.

Protects your SMD34E2 from damage by removing power from the motor if
t2r6e3 iorllzt/eégglctemperature of the driver exceeds the safe operating threshold of

STO inputs disable motor power when either of them is not powered
with 24V dc. The STO functionality meets |[EC 61508: SIL3 and
EN 1SO 13849-1: PLd.

Table R1.2 Driver Functionality

Over Temperature
Protection

STO Inputs

Idle Current Reduction

Idle Current Reduction alows you to prolong the life of your motor by reducing itsidling temperature.
Values for this parameter range from 0% (no holding torque when idle) 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 an idle current of 1Apk. (The SMD34E2

always switches from RM S to peak current control when the motor isidle to prevent motor
damage due to excessive heating.)

ADVANCED MICRO CONTROLS INC.
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Available Discrete DC Inputs

The SMD34E2 has atotal of three discrete DC inputs that accept 3.5 to 27V dc signals. (5 to 24V dc nominal)
How your SMD34E2 uses these inputsis fully programmable. The active state of each input is aso program-
mable. Programming their active states allow them to act as Normally Open (NO) or Normally Closed (NC)
contacts. Two of these inputs are open collector sinking and share their common connection. The third input
isfully differential and can be wired as a sinking or sourcing 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. An
SMD34E2 allows you to define this starting position in two ways. The first iswith a Position Preset com-
mand. The second iswith a sensor mounted on the machine. When you define one of the inputs as the Home
Input, you can issue commands to the SMD34E2 that will cause the unit to seek this sensor. How the
SMD34E2 actually finds the home sensor is described in the reference chapter Homing an SMD34E2 start-
ing on page 57.

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 jog in the counter-
clockwise direction.

Start Indexer Move Input

Indexer Moves are programmed through the Network Data like every other move. The only differenceisthat
Indexer Moves are not run until a Start Indexer Move Input makes an inactive-to-active state transition. This
alows an SMD34E2 to run critically timed moves that cannot be reliably started from the network due to data
transfer lags.

If the unit was ordered with the encoder option, and one of the discrete DC inputs is programmed as a Start
Indexer Move Input, then the encoder position data will be captured whenever the DC input makes atransi-
tion. An inactive-to-active state transition on the DC input will also trigger an Indexer Move if oneis pend-

ing.
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. Any type of move,
including a Jog or Registration Move, cannot begin while thisinput is active.

If amove isin progress when thisinput becomes active, the SMD34E2 responds by shorting
NOTE » A : . g : :
the motor’s windings together. This forces any regeneration energy to be dissipated in the wind-

ingsinstead of being reflected back into the power supply. The windings will be shorted for up
to 300 milliseconds. Once the short is removed, the SMD34E2 will set abit in the network
input datato show that maotion is stopped and the unit is ready to accept your next command.

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 Move will bring the move to a controlled stop. The controlled stop is triggered on an
inactive-to-active state change on the input. Only Jog Moves and Registration Moves can be stopped this
way, al other moves ignore thisinput.

If the unit was order with an integral encoder, the encoder position data will be captured when the DC input
makes an inactive-to-active transition if it is configured as a Stop Jog or Registration Move Input. The
encoder position datais not captured if a Jog or Registration Move isnot in progress. If you want to capture
encoder position data on every transition of a DC input, configure it as a Start Indexer Move Input.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 19
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Available Discrete DC Inputs (continued)

Capture Encoder Position Input

As described in the Start I ndexer Move I nput and Stop Jog or Registration Move | nput sections above, an
SMD34E2 can be configured to capture the encoder position value on atransition of a discrete DC input.

General Purpose Input

If your application does not require one or more of the inputs, you can configure the unused inputs as General
Purpose Inputs. The inputs are not used by the SMD34E2, but their on/off stateis reported in the network data
and is available to your host controller.

Optional STO Inputs

Unitswith STO inputs have an additional connector on the top of the unit. These inputs require

24Vdc @ 6.3 mA to activate. If power isremoved from either of the inputs, power isremoved from the
motor. Thereisadirect electrical connection from the STO inputs to the motor power stage. Software execu-
tion is not involved in removing power from the motor.

Integral Encoder

The SMD34E2 must be ordered with either an incremental or absolute multi-turn encoder. The encoder istyp-
ically used for position verification and stall detection. Additionally, an input can be configured to capture the
encoder value when the input makes an inactive to active transition. This captured value is written to the host
controller. Two encoder options are available:

Incremental Encoder

Theincremental encoder can be programmed to 1,024, 2,048, or 4,096 counts per turn. The SMD34E2 has an
internal thirty-two bit counter associated with the encoder. The position value is reset to zero after a power
cycle.

Absolute Multi-turn Encoder

The absolute encoder has a fixed resolution of 2,048 counts per turn. The absolute encoder is a multi-turn
device that encodes atotal of 2%* turns, yielding afull thirty-two bits of position resolution. The absolute
encoder can be used for position verification and stall detection, but its primary advantage isthat it eliminates
the need to home the axis after cycling power to the drive.

Like many intelligent absolute encoders on the market today, the absolute encoder in the SMD34E2 uses a
battery backed circuit to count zero crossings while power isremoved from the rest of the device. The battery
lifeis 10 yearsin the absence of power. The circuit will accurately track position as long as the shaft acceler-
ation is limited to 160,000 degrees/sec?,(444.4 rev/sec?), or less.

ADVANCED MICRO CONTROLS INC.
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Status LED'’s

Each SMD34E2 has two status LED’s that show module and net- @
work status. As shown in figure R1.3, these LED’s are located on O O
the rear cover.

@ POWER PORT 2

Module Status (MS) LED 24 10 80 Vde

The Module Status LED is a bi-color red/green LED. The state of
the LED depends on the state of the network adapter module. MODULE STATUS o,

NETWORK STATUS ©

DIGITAL INPUTS _~.
5t02aVde 7~ PoRT1 (O)
Oy & fOJ

Figure R1.3 Rear Cover Status LED’s

LED State EtherNet/IP Definition Modbus TCP Definition PROFINET Definition

Off | No Power No Power No power

Initializing: Power up Self-Test

Alternating | Communications failure. There is a communications error between the main processor and
Red/Green | the ethernet co-processor within the unit. You must cycle power to the SMD34E2 to
attempt to clear this fault.

Initializing: Waiting for valid physical connection to the
Flashing | network.

Green | successful write to flash memory. Power must be cycled to the unit before additional
commands can be written to it.

Drive and Network are Drive and Network are Device Name or |P Address
Steady Green | oherational. operational. are set.

e . Initializing: Device Name or
Initializing: IP Address conflict. IPAddres%are not s&t.

Flashing Red | | the Network Status LED is also flashing, the P Address or Network Protocol has been
changed. Cycle Power to the unit to continue. If the Network Status LED isin an?/ other
state, awrite to flash memory has failed. Cycle power to the unit to clear this fault.

Steady Red | Overtemperature fault. Remove power from the unit and allow it to cool to clear the fault.
Table R1.3 Module Status LED States

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

» Blinking Red: The unit will blink the Module Status LED red three times if there is an error with the
internal absolute encoder.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 21
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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
SMD34E2 is configured to.

LED State EtherNet/IP Definition Modbus TCP Definition PROFINET Definition
lgld% power, d#pl icate Illz
ress on the network,

Off | No Power rl\lle%t‘i)g\rll\ger orno TCPcon- | igmatch in Device Name,
or no connection to 10 Con-
troller.

,Algé(ejr/réartég Power up Self-Test Power up Self-Test Power up Self-Test
I ndicates number of connec- :
; ; On-line, Stop state. A con-
Flashing | Ethernet connection, ttl)gtr\}?ég;]th rZOLsJecQI_nr?edelay nection with the 10 Control-
Green | but no CIP connections group. ler isestablished and itisin
SMD34E2 supportsup to 5 its STOP state
concurrent connections. '
: On-line, Run state. A con-
Valid Ethernet net- Should not occur. LED o
Steady Green | work and CIP connec- | should always flash when Pe?ﬁtéoeg%ﬁ?;‘rglaagﬁqg%
tions network is connected. :
its RUN state.
If the MSLED is
steady green: Network | Not Implemented Not Implemented
Flashing Red | Connection Timeout
If the MS LED isblinking 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
SMD34E2 Connectors

Ethernet Connectors Optional
STO Input Connector

Figure R1.4 shows the placement of the connectors on an SMD34E2 N

unit. Figure R1.5 shows the pinout of the Ethernet connectors when
p
of
@ POWER

viewed from the back of the SMD34E2. Each Ethernet port on the
240 80 Vdc

SMD34E2 is an “auto-sense” port that will automatically switch
between 10baseT and 100baseT depending on the network equip-
ment it is attached to. Each port also has “auto switch” capability.
This means that a standard cable can be used when connecting the
SMD34E2 to any device, including a personal computer.

Pin 2: +Rx Pin 3: —Tx

ONe!

PORT 2

MODULE STATUS
o

Pin 1: +Tx Pin 4: —Rx

NETWORK STATUS ©
DIGITAL INPUTS
51024 Vdc

porT1  (0)
O\ & ﬁ

Figure R1.4 SMD34E2 Connector Locations

ETHERNET
Ports 1 & 2

Figure R1.5 Ethernet Connector Pinout

The connector is a standard four pin D-coded female M 12 connec-
tor that israted to IP67 when the mate is properly installed.
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SMD34E2 Connectors (continued)

Digital Inputs Connector

All digital inputs are made at the Digital Inputs Connector. This connector isa standard five pin A-coded M12
connector that israted to |P67 when the mateis properly installed. Figure R1.6 shows the pinout of the con-
nector when viewed from the back of the SMD34E2.

Pin 2: IN1+ Pin 1: IN3+
Pin 5: IN3-
Pin 3: IN1/2Com Pin 4: IN2+

DIGITAL INPUTS
Figure R1.6 M12 Input Connector

Digital Inputs 1 and 2 are single ended, sinking inputs that share acommon DC reference. (Pin 3, IN1/2Com)
Input 3isadifferential input, and can be wired as a sinking or sourcing input.

All of theinputs accept anomina 5 Vdc to 24 VVdc signal without the need of a current limiting resistor.
Additional information on how the digital inputs can be used can be found in the Available Discrete DC
I nputs section of the chapter, starting on page 19.

Power Connector

Figure R1.7 shows the pinout of the power connector when viewed from the back of the SMD34E2. This con-
nector is a standard four pin S-coded M 12 connector.

Pin 3: DC Common Pin 2: DCPoweraux

Pin 4: DC Common Pin 1: DCPowermain

POWER

Figure R1.7 M12 Power Connector

There are two power pins and two DC common pins. DCPower,, »,, POWers both the control electronics and
the motor. DCPower 5, powers only the control electronics. Using the DCPower, , pinisoptional. If your
application reguires you to cut power to your motor under some conditions, using the DCPower, ,, pin alows
you to cut power to your motor without losing your network connection.

The DCPower , , pin will also maintain power to the encoder. If the motor shaft is rotated
while motor power is removed, the encoder position will update. (The motor position will not
update.) Once power is restored to the motor, a Preset Position command can be issued to
restore the correct motor position without having to go through a homing sequence. If Stall
Detection is enabled on the SMD34E2, it will also be able to tell the system if the motor shaft
rotated more than forty-five degrees with power removed.

S-coded connectors are typically used in AC applications, while T-coded connectors are typi-
cally used in DC applications. However, T-coded connectors and cordsets are typically limited
to a maximum voltage of 60 Vdc. The SMD34E2 can be run at voltages as high as 80 Vdc, so
the decision was made to use the S-coded connectors. Most S-coded cordsets, including the
CNGL-5M cable from AMCI, have three black wires and a single green/yellow wire. When
using such a cable with an SMD34E2, it is strongly recommended to label the wires by pin
number before installing the cordset.
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SMD34E2 Connectors (continued)

STO Connector

Figure R1.4 on page 22 shows the placement of the connectors on the SMD34E2 units. Figure R1.8 shows the
pinout of the optional STO connector when viewed from the top of the unit. Colors listed for each pin corre-
sponds to the wire color of the AMCI CNTL-5M cable. Each input requires 6mA @ 24 Vdc to activate it.
Both inputs must be active before power is supplied to the motor.

Pin 4: DC Common

(BLK) Pin 3: /STOB
(BLU)
Pin 1: /STOA
(BRN)
STO INPUTS

Figure R1.8 STO Connector Pinout

The connector is a standard three pin male M8 connector that is rated to |P67 when the cordset is properly
installed.

Torque and Power Curves

SMD34E2-450 Torqgue and Power Curves
Motor Current = 5.4A

475
450
425
400
375
350
325
300

) 1 \/dC Torque

ET o1
g g 250 48 Vdc Torque
o o 225 e 75 Vdc Torque
3% 200
g g = == = 24Vdc Power
ga 1B 48Vdc Pou

150 C Fower

125 = e = 75Vdc Power

100

75

50

25

Q=
012 3 456 7 8 9 10111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Speed (revisec)
Figure R1.9 SMD34E-450 Torque and Power Curves
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Torque and Power Curves (continued)

SMDZ34FE2-850 Torque and Power Curves
Motor Current = 5.4A

900
850
800
750
700
650
600
‘E? 550 4 \/dc Torque
T E 500
N'g 48 Vdc Torque
32’ 420 75 vdc T
g 5 400 — c Torque
g % 350 = = = 24 Vdc Power
F o 300 48 Vdc Power
250 = == = 75 Vdc Power
200
150
100 e memmao--- -
‘Q -
50 | L
0 =
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Speed (revi/sec)
Figure R1.10 SMD34E-850 Torque and Power Curves
SMD34E2-7100 Torque and Power Curves
Motor Current = 5.4A4
1200
1100
1000
900
800
E..G_ 700 = e am 24 Vdc Power
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Figure R1.11 SMD34E-450 Torque and Power Curves
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Power Supply Sizing
The power supply can be sized based on the power the motor must generate during its operation. Asagenera
guideline, your supply should be able to produce 150% to 175% of the power the motor can produce. The
power and torque curves on the previous page can be used to determine the maximum power the motor can
generate over its speed range.

Note that the power value that you should use is the maximum power value over the range of speeds that the
motor will be operated at. The power generated by the motor decreases towards the end of its usable speed.
Therefore, the power generated at your machine’s operating point may be less than the maximum the motor
can generate at alower speed.

Example 1: An SMD34E2-450 will be running at a maximum of 6 RPS and a 48 Vdc supply will be used.
Based on the power curve in figure R1.9 on the previous page, the combinations will generate a
maximum of 105 Watts. Therefore a 48 VVdc supply with a power range of 160 W to 185 W can
be used in the application.

Example 2: An SMD34E2-850 will be running at a maximum of 20 RPS and a 75 Vdc supply will be used.
Based on the power curve in figure R1.10 on the previous page, the power at this speed is295 W,
but the maximum power over the entire speed range is 335 W, which occurs at 14 RPS. There-
fore, the 335 Watt value should be used, and the 75 Vdc supply should be able to generate 500 W
to 600 W.

Table R1.5 below shows the suggested power supply sizes based on the maximum power the motor can gen-
erate over its entire speed range.

SMD34E2-450 SMD34E2-850 SMD34E2-1100

Motor 150% 175% Motor 150% 175% Motor 150% 175%
Power ~ Supply = Supply | Power  Supply = Supply | Power = Supply  Supply

24Vdc 90w 135W | 160W | 100W | 150W | 175W | 100W | 150W | 175W

48 Vdc 185W | 275W | 325W | 220W | 330W | 385W | 220W | 330W | 385 W
75Vdc 290W | 435W | 510W | 335W | 500W | 600W | 315W | 472W | 552 W

Table R1.5 Suggested Power Supply Ratings

Supply
Voltage

Regeneration (Back EMF) Effects

All motors generate electrical energy when the mechanical speed of the rotor is greater than the speed of the
rotating magnetic fields set by the drive. Thisis known as regeneration, or back EMF. Designers of systems
with alarge mass moment of inertia or high deceleration rates must take regeneration effects into account
when selecting power supply components.

Thefirst line of defense against regenerative eventsis an appropriately sized power supply. The additional
capacitance typically found in alarger supplies can be used to absorb the regenerative energy. If your applica
tion has high deceleration rates, then a supply that can deliver 175% of peak motor power should be used.

Regeneration events can raise the Vdc supply voltage to an unexpected value. Compo-
[® CAUTIONJ nents not rated for this voltage may be damaged.

» Consider using a separate supply for any sensor attached to the SMD34E2 to protect it from regenera-
tion voltages.
> Only use power supplies that will not be damaged by regeneration events.

ADVANCED MICRO CONTROLS INC.
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SMD34E2 SPECIFICATIONS

Compatible Connectors and Cordsets

Many different connectors and cordsets are available on the market, all of which will work with the
SMD34E2 provided that the manufacturer follows the connector and Ethernet standards. AMCI hasreviewed
the following connectors and ethernet cordsets for compatibility with the SMD34E2.

Ethernet Connector

AMCI # Binder #

Description

MS-28 | 99-3729-810-04

Mating connector for Ethernet Connector. _
Male, 4 pin D-coded. Screw terminal connections. 6 to 8 mm dia. cable.
Straight, P67 rated when properly installed.

Digital Input Connector

AMCI # Binder #

Table R1.6 Ethernet Connectors

Description

MS-31 99-0436-12-05

Mating connector for Digital Input Connector.
Female, 5 pin A-coded. Screw terminal connections. 6 to 8 mm dia. cable.
Straight, 1P67 rated when properly installed.

Power Connector

AMCI # Binder #

Table R1.7 Compatible Connectors

Description

MS-41 99-0690-58-04

Mating connector for Power Connector. Female, 4 pin S-coded.
Screw terminal connections. 16AWG conductor, 8 to 10 mm dia. cable.
Right-angle, 1P67 rated when properly installed.

Ethernet Cordset

AMCI Part #

Table R1.8 Compatible Connectors

Description

4-position, 24 AWG, shielded. EIA/TIA 568B color coded.
CNER-5M Connectors; Straight M12, D-coded, Male to RJ5. Shield attached to both connec-
tors. Cable length: 5 m

Digital Input Cordset

Table R1.9 Ethernet Cordset

AMCI Part # Description

) 5-position, 22 AWG. Connector: Straight M12, A-coded, Female to 2 inch flying
CNPL-2M leads, 0.28” stripped. Cable length: 2 m

) 5-position, 22 AWG. Connector: Straight M12, A-coded, Female to 2 inch flying
CNPL-5M leads, 0.28" stripped. Cable length: 5 m

Power Cordset

AMCI Part #

Table R1.10 Power Cordsets

Description

) 4-position, 1.5 mm~ (16 AWG) Connector: Straight M12, S-coded, Female to
CNGL-5M flying leads, 0.28” stripped. Cable length: 5 m

Table R1.11 Power Cordsets
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Compatible Connectors and Cordsets (continued)

STO Input Cordset

AMCI Part # Description

) 3-position, 24 AWG. Connector: RT Angle M8, Female A-Coded to 2 inch flying
CNTL-5M leads. Cable length: 5 meter

Table R1.12 Power and Input Cordsets
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MOTION CONTROL

When a move command is sent to an SMD34E2, the unit calculates the entire pro-
file 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. Thisis called the Motor Resolution. It isup 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. Speed in steps/second divided by the programmed
Motor Resolution equals speed in revolutions/second.

Acceleration: Thetypical unit of measure for acceleration and deceleration is steps/second/second, or steps/
second?. However, when programming an SMD34E2, all acceleration and decel eration values must be pro-
grammed in the unit of measure of steps/second/millisecond.

> To convert from steps/s;econd2 to steps/second/millisecond, divide the value by 1000. This must be done
when converting from avalue used in the equations to a value programmed into an SMD34E2.

> 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 an SMD34E2 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 SMD34E2 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 1,999,999 steps/second. Thisvalueistypicaly 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
SMD34E2 moves use rel ative 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 accel eration type used during the move. The SMD34E2 supports three types of accelerations 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 R2.1 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 R2.2 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 acceleration phase smoothly, but the middle of the acceleration phaseis linear. Figure R2.3
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.

pd
fffffff — Programmed |C:)

: /— Speed < / \

w o

w W

o _|

’ :
| 4/3t TIME 9| 4/3t | TIME
| 1/4 172 1/4 < ‘ 1/4 112 14

Figure R2.3 Trapezoidal S-Curve Acceleration

An acceleration jerk setting of 2 will result in the smallest amount of constant acceleration during a trapezoi-
dal S-curve acceleration. An acceleration jerk setting of 5000 will result in the largest amount of constant
acceleration during atrapezoidal S-curve acceleration. See S-Curve Acceleration Equations, which starts on
page 50, for a methods of calculating the Acceleration Jerk parameter.
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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 R2.4 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 reachesthe
Programmed Soeed. Both the Acceleration Value and the Programmed Speed are programmed when
the move command is sent to the SMD34E2.

2) The motor continuesto 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 R2.4 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 R2.5 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 R2.5 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 34, 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. Note that power is not removed from the motor.

Hardware Control

Stop Jog or Registration Move Input: Triggering thisinput type during a Jog Move or Registration Move
will bring the moveto 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 this way, al other movesignore thisinput.

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 SMD34E2, which starts on page 57. The CW/CCW Jog Move commands are
fully explained on page 36, and the CW/CCW Registration Maove commands are fully explained on page 37.

Emergency Stop Input: Itispossibleto 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.
The move cannot be restarted and the machine must be homed again before Absolute Moves can be run. Note
that power is not removed from the motor.
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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 R2.6 Relative Move
counter-clockwise moves.

l 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 absol ute 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.

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 SMD34E2 will set aln_Hold_Sate bit in the input data table. The Relative
Move can be restarted with the Resume Move 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 Programmed Speed,
Acceleration Value and Type, and the Deceleration Value and Type. The Target Position cannot be changed
with the Resume Move Command.

Controlled Stops
» The move completes without error.

> You togglethe Hold_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 Relative Move by using
the Resume Move command. The use of the Hold_Move and Resume_Move bitsis further explained in
the Controlling Moves I n Progress section starting on page 45.

Immediate Stops
» 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 CWW Limit Switch is reached. 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 direc-
tion of travel, a Reset Errors command does not have to be issued.

ADVANCED MICRO CONTROLS INC.
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Basic Move Types (continued)

Absolute Move

Absolute Moves move from the Current Position (A)
to agiven position (B). (The SMD34E2 calculates the

o Programmed Speed
direction and number of steps needed to move to the mi
given position and moves that number of steps.) A & Starting Speed
trapezoidal profile is shown to the right, but Absolute | POSITION
Moves can also generate triangular profiles. The com- A _ B
mand’s Target Position can be in the range of Figure R2.7° Absolute Move

+8,388,607 counts. The move will be clockwiseif the
Target Position is greater than the Current Position and
counter-clockwise if the Target Position is less than
the Current Position.

l NOTE » 1) The Home Position of the machine must be set before running an Absolute Move. See the
| reference section, Homing an SMD34E2, which starts on page 57, for information on hom-
ing the machine.

2) The Motor Pasition 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.

Controlled Stops
» The move completes without error.

> You togglethe Hold_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 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 45.

Immediate Stops
» 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 CWW Limit Switch is reached. 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 direc-
tion of travel, a Reset Errors command does not have to be issued.
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Basic Move Types (continued)

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 deceleration 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 Moves than all other move types. Like all moves, activating a limit 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
be issued while the CCW limit switch is active. This allows you to move off of an activated end limit switch.

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
SMD34E2 will decelerate the motor to the starting speed and stop without losing position. If it is an Immedi-
ate Sop Condition, the motion stops immediately and the position becomesinvalid.

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 R2.8 Jog Move

Controlled Stops
» 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 45.

Immediate Stops
» 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 CWW Limit Switch is reached. 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 direc-
tion 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 isopposite that of the activated Limit Switch. For example, it is possible

to start a CW Jog Move while the CCW Limit Switch is active.
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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
SMD34E2 will output a programmed number of steps as part of bringing the move to 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 R2.9 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

SMD34E2 will decelerate at the programmed Deceleration value until it has output the Pro-
grammed Number of Steps and then stop the move without further deceleration.

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 R2.10 Min. Registration Move Distance
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Basic Move Types (continued)
CWI/CCW Registration Move (continued)

Controlled Stops
» 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
state will result in amove of (Minimum Registration Distance + Programmed Number

of Seps).

> You toggle the Hold_Move contral bit in the Network Output Data. The SMD34E2 responds by using
the programmed Deceleration value to bring the move to a stop, without using the value of the Pro-
grammed 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 with the Resume Move com-
mand.

Immediate Stops
» 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 CWW Limit Switch is reached. 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 direc-
tion 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.

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 SMD34E2 a so gives you the ability to pre-assemble more complex profiles
from a series of relative moves that are then run with a single command. Each Assembled Move can consist
of 2to 16 segments. Assembled Moves are programmed through a hand shaking protocol that uses the input
and output registers assigned to the unit. The protocol is fully described in the Assembled Move Program-
ming section on page 42.

Two types of Assembled Moves exist in an SMD34E2:

> 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 command isissued. The direction of motion cannot be
reversed with aBlend Move.

> Dwell Move - A Dwell Move gives you the ability to string multiple relative moves together, and the
SMD34E2 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 SMD34E?2 before the move can be initiated.
» The SMD34E2 supports Blend Moves with up to sixteen segments.

2) Each segment is programmed as a relative 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 40.

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 all 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 decel eration 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

m] .
Starting Speed

m POSITION
o Starting Speed
n

ccw End of End of End of

Segment 3 CCW Segment 2 CCW Segment 1 CCW
Figure R2.11 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.
| Because the Blend Move is based on Relative Moves, it can be run from any location.

2) The Blend Moveis stored in the internal memory of the SMD34E2 and can be run multiple
times onceit iswritten to the unit. The Blend Move data stays in memory until power is
removed, the unit is sent new Configuration Data, or anew Blend or Dwell Moveiswritten to
the unit. As described in Saving an Assembled Move in Flash on page 42, it isaso possible
to save a Blend Move to flash memory. This move is restored on power up and can be run as
soon as you configure the SMD34E2 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 Move in either direction.

Controlled Stops
» The move completes without error.

> You toggle the Hold_Move control bit in the Network Output Data. When this occurs, the SMD34E2
decelerates the move at the decel eration rate of the present segment to the Starting Speed and ends the
move. Note that your fina 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
bit is explained in the Controlling Moves In Progress section starting on page 45.

Immediate Stops
» 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 CWW Limit Switch is reached. 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 direc-
tion 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 aBlend Move, aDwell Moveis programmed into an SMD34E2 as a series of
relative moves before the move is started.

Unlike a Blend 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 SMD34E2 sequentially. The two advantages of a Dwell Move in this
case are that the SMD34E2 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 A \\I / Starting Speed
= i POSITION
o L J Starting Speed
n
Segment 2 Segment 4
ccw Segment 6

Figure R2.12 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 SMD34E2 and can be run multiple
times once it is written to the unit. The Dwell Move data staysin memory until power is
removed, the unit is sent new Configuration Data, or anew Blend or Dwell Moveiswritten to
the SDM34E2. As described in Saving an Assembled Move in Flash on page 42, it isalso
possible to save a Dwell Move to flash memory. This moveis restored on power up and can
be run as soon as you configure your SMD34E2 and enter Command Mode.

Controlled Stops

» The move completes without error.

> You toggle the Hold_Move control bit in the Network Output Data. When this occurs, the SDM34E2
decelerates the move at the decel eration 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 Stops

» 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 CWW Limit Switch is reached. 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 direc-
tion of travel, a Reset Errors command does not have to be issued.
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Assembled Move Programming

All of the segmentsin aBlend or Dwell Move must be written to the SMD34E2 before the move can be run.
Segment programming is controlled with two bits in the Network Output Data and two bitsin the Network
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 a Blend Move, the sign
of each segment’s Target Position isignored and all segments are run in the same direction. In the case of a
Dwell Move, the sign of each segment’s Target Position determines the direction of the segment. For Dwell
Moves, the Dwell Timeis sent to the SMD34E2 as part of the command.

Control Bits — Output Data

» Program_Assembled bit — A 0—1 transition on this bit tells the SMD34E2 that you want to program a
Blend or Dwell Move Profile. The SMD34E2 will respond by setting the In_Assembled Mode bit inthe
Network Input Data. At the beginning of the programming cycle, the SMD34E2 will aso set the
Waiting_For_Assembled_Segment bit to signify that it isready for the first segment.

» Read_Assembled_Data bit — A 0—1 transition on this bit tellsthe SMD34E2 that the data for the next
segment is available in the remaining data words.

Control Bits — Input Data

> In_Assembled_Mode bit — The SMD34E2 sets this bit to tell you that it is ready to accept segment
programming datain the remaining output data words. The actual transfer of segment dataiis controlled
by the Waiting_For_Assembled Segment and Read Assembled_Data bits.

» Waiting_For_Assembled_Segment bit — A 0—1 transition on this bit from the SMD34E2 isthe signal
to the host that the SMD34E2 is ready 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 SMD34E2 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 ssgment in the Network Output Data and sets the Read_Assembled Data bit.

4) The SMD34E2 checks the data, and when finished, resets the Waiting_For_Assembled_Segment bit.
If an error is detected, it also sets the 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 SMD34E2 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 SMD34E2 resets the In_Assembled_Maode and the Waiting_For_Assembled Segment bits.

Saving an Assembled Move in Flash

The SMD34E2 also contains the Save Assembled_to Flash bit that allows you to store the Assembled Movein
flash memory. Thisalows 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 with the

Save Assembled to Flash bit set. When you reach step 9 in the sequence, the SMD34E2 responds by resetting
the In_Assembled Mode and Transmit Blend Move Segments bits as usual and then it will flash the Status LED.
If the LED isflashing green, the write to flash memory was successful. If it flashes red, then there was an error
inwriting the data. In either case, power must be cycled to the SMD34E2 before you can continue. With alimit
of 10,000 write cycles, the design decision that requires you to cycle power to the SMD34E2 was made to pre-
vent 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 SMD34E2 will not run the move until the configured input makes an inactive-to-active transition.
Thisalows you to run time critical moves that cannot be reliably started from the network because of mes-
saging 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 SMD34E2 until the triggered move is finished.

As stated above, amove 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 SMD34E2 can betied to the motion axis, with the host controller periodically sending position and
velocity datato the unit as part of the axis update. The loop is closed by the SMD34E2 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.

> A proportional constant is available to control the sharpness of the control loop. AMCI suggests a
starting value of 1 or 2 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 SMD34E2. Programmed in milliseconds, using this value is optional and defaults to
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 motor axis position rolls over and returnsto zero. On the
SMD34E2 units, this parameter has arange of 21 to 65,535.

When using the SMD34E2 as an axis follower, it is best to run the virtual axis asahigh prior-
NOTE 3| ) D>
ity event driven periodic task.

NOTE & When using the SMD34E2 as an axis follower, it is best to configure the unit to have astarting
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 SMD34E2 as an axis follower, the programmed accel eration and decel eration
values determine the response time of the internal closed loop algorithm. A suggested starting
value for the Acceleration and Deceleration Parameters is Motor Resolution / 10.

When using the SMD34E2 as alinear axis follower, use caution in systems that always rotate
NOTE 3 he > ! e caution . :

in the same direction. If the position value overflows, it will switch from the maximum posi-
tive 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 ssmple linear profiles. A Blend Moveis pro-
grammed into the SMD34E2 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 39.
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Controlling Moves In Progress

Each SMD34E2 has the ability to place a running move on hold and later resume the moveif an error did not
occur while the move was in its Hold state. One potential application for this feature is bringing amoveto a
controlled stop when your controller senses an end-of-stock condition. The move can be put inits 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
|E|LJ Programmed Speed
n
Starting Speed
POSITION
L Position Held for a length of time.
Move resumes when Resume Bit activates.
Figure R2.13 Hold/Resume a Move Profile
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
SMD34E2 while a Jog Move isin its hold 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 and Relative Moves

Absolute and Relative Moves can be placed in aHold state and resumed if error conditions, such as program-
ming errors, have not occurred. New Acceleration, Deceleration, and Programmed Speed parameters can be
written to the SMD34E2 while these moves arein their hold states. |f the parameters are accepted without
error, the move can be resumed and it will use the new parameter values. Note that a change to 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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Notes
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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 SMD34E2 and it can be considered optional. Two different approaches are pre-

sented here. The constant acceleration example takes given parameters and cal-
culates 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 decel eration. However, when programming the SMD34E2, all acceleration and decel eration values 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 avalue used in the equations to a value programmed into the SMD34E2.

» 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 SMD34E2 to the value used in the equa-

tions.

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

SPEED

|<—t—> TIME

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
deceleration phase of the move

Da or Dp = Number of Steps needed to complete the acceleration
or deceleration phase of the move

vV VvV VvYy

A\ 4

[~—t—

Figure R3.1 Constant Acceleration Curves
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Constant Acceleration Equations (continued)

Figure R3.1 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 R3.1 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 R3.2 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 R3.2 Sample Values
From figure R3.1:

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 SMD34E2 will generate a Trapezoidal profile. If the moveis equal to 449,984
steps, the SMD34E2 will generate a Triangular profile and the unit will output one pulse at the programmed
speed. If the move is less than 449,984 steps, the SMD34E2 will generate a Triangular profile and the pro-
grammed 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

48,

ADVANCED MICRO CONTROLS INC.



SMD34E2 User Manval CALCULATING MOVE PROFILES

Constant Acceleration Equations (continued)
Continuing the example from table R3.2, 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 R3.1 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 SMD34E2 usesthisvalueto
smoothly change the acceleration value applied during the move. In this case, the speed of the move does not
increase linearly, but exponentialy, resulting in an “S” shaped curve. This limits mechanical shocks to the
system as the load accel erates. Just as constant accel eration will result in atrapezoidal or triangular speed pro-
file, the Acceleration Jerk parameter will result in atrapezoida or triangular accel eration phase.

In order to keep the Acceleration Jerk parameter value that is programmed into the SMD34E2 beI ow sixteen
bits, the Acceleration Jerk parameter programmed into the drlver does not have units of steps/sec The
Acceleration Jerk parameter equals ({100* jerkin aeps/sec } [ acceleration in steps/sec ). Thistrand aIes to
the jerk property in steps/sec equalling ({ Acceleration Jerk parameter/100} * acceleration in steps/sec ).
With the range of values for the Acceleration Jerk parameter being 1 to 5,000, the jerk value ranges from
0.0lato 50a where “a” isthe acceleration value in steps/sec?. For example, if the acceleration is programmed
to 20,000 steps/sec then the value of the jerk propert 3/ 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 applies to the Decelera-
tion Parameter aswell. If the Acceleration and Deceleration parameters are different, the calculated jerk val-
ues will aso 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 R3.2 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

- Acceleration SMD34E2
B S . speed acceleration _ Acceleration 100j
o - Triangular S-Curve Acceleration = time jerk = “tme Jerk Parameter(J) = ——
n Acceleration s a

Starting . a= t 1= t j= Ja

Speed Time at = s jt=a 100

t=0 t
Figure R3.2 Move Profile Example

1_____ : ) Speed is equal to acceleration multiplied by the time it is applied.
* \ o~ phanduiar S-CUNVE Thisis shown graphically in figure R3.3 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 == = i
t/2 ¢ at = > Areaof rectangle = Areaof triangle
Figure R3.3 Triangular Acceleration ag = 2a,

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 R3.4 shows the speed profile of a move during its acceleration 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

ter.

will use thisinformation to calcul ate the S-curve acceleration and the value of the Acceleration Jerk Parame-

Programmed f| = — — = — — - — — = ‘ .
Speed | S = Programmed Speed — Starting Speed
Constant
S : Acceleration SMD34E,2
3 57 | Acceleration speed jerk acceleration JeArIECIE;?;?nngper(J) 100
| = 0 = = —
7] [ —Trapezoidal S-curve time : time a
Acceleration a= - j= 2
Starting ' ! ) t t => = Ja
Speed T T Time at = s jt=a 100
t=0 t

Figure R3.4 Move Profile Example

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

Constant

Acceleration
» 8
]
|
D

Time

2

Figure R3.5 Trapezoidal Acceleration

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

Thisis shown graphically in figure R3.5 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
R3.6. 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 R3.6 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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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 R3.7, 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 R3.7 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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HoMmING AN SMID34E2

This chapter explains the various ways of homing an SMD34E2. 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 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, an SMD34E2 can till perform all 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 over the network. On
units with integral encoders, both the motor position and the encoder position can be preset separately, and
the motor position can also be preset to the encoder position. The motor and encoder position values can be
preset anywhere in the range of —8,388,607 to +8,388,607.

NOTE » When presetting the motor position to the encoder position, the programr_ned Steps per Turn
and Counts per Turn parameter values are used to scale the encoder position before the motor

position is set to it. For example, assume that the Encoder Counts per Turn is programmed to
4,096, and the Motor Steps per Turn is programmed to 2,000. If the encoder position is 4,096
when the preset command is issued, the motor position will be set to 2,000.

Home to a Hard Stop

Some machines can only be homed to a hard stop at one end of travel. The SMD34E2 can be homed on these
machines by using the Stall Detection feature. The following steps can be used to home to a hard stop.

1) Enable the Encoder in the Configuration data.
2) Enablethe Stall Detect in the Configuration data.

3) If possible, reduce the motor’s current setting to the lowest value that achieves motion. The motor current
can be set within the Jog command below.

4) Jog at low speed towards the hard stop.

5) Monitor the Stall_Detected status bit. Remain at step five until the Stall_Detected bit issetto “1”.

6) Issuethe Reset Error command and wait for the Stall_Detected status bit to be reset to “0”

7) Issuethe Preset Position command to set the motor position to your desired value. Thiswill reset the
Position_Invalid status bit.

8) Once the motor position has been preset, issue the Preset Encoder command if you want the motor and
encoder positions to be the same.

CWw/CCW Find Home Commands

The other choice is to use the driver’s Find Home commands to order the SMD34E?2 to find the Home Posi-
tion based on sensors brought into the unit. The CW Find Home command begins searching by rotating the
motor shaft in the clockwise direction and ends when the home sensor triggers while the SMD34E2 isrotat-
ing in the clockwise direction at the starting speed. The CCW Find Home command operatesin the same way
but starts and ends with mation in the counter-clockwise direction.
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Homing Inputs
Up to three physical DC inputs can be used when homing the driver. A Backplane Proximity bit isavailablein
the network output data that can be used to control when the home input is acted upon. Thisistypically used
in applications where the home input is triggered multiple times in a machine cycle, and the system needsto
control which trigger is acted upon.

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

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

Network Data Input

» Backplane_Proximity_Bit: An SMD34E2 can be configured to ignore changes on the physical hom-
ing input until the Backplane Proximity_Bit makes a0—1 transition. The SMD34E2 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.

NOTE » This bit is not activate by default, and must be activated when you configure the SMD34E2
beforeis can be used. If you decide to activate this bit when you configure the unit and then

never setittoa“l”, the SMD34E2 will never act on the physical Home Input.

Homing Configurations

A SMD34E2 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 3 | 1) You do not have to configure and use CW or CCW Limits. If you choose to configure the

modul e thisway, then the SMD34E2 has no way to automatically prevent over travel during
ahoming operation. In linear applications, you must prevent over travel by some external
means, or ensure that the homing command isissued in the direction that will result in
reaching the homing input directly.

2) You can use abit in the Network Output Data (the Backplane_Proximity_Bit) as ahome
proximity input. Using this bit is completely optional and prevents the Home Input from
being acted upon until the Backplane_Proximity_Bit makes a 0—1 transition.
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Homing Profiles

NOTE » The CW Find Home command is used in all of these examples. The CCW Find Home com-
mand will generate the same profilesin the opposite direction.

Home Input Only Profile

Figure R4.1 below shows the move profile generated by a CW Find Home command when you use the Home
Input without the Backplane Proximity_Bit.

(cw)

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

(ccw)

Figure R4.1 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 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 atwo second delay.

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

NOTE » gbg]ee Home Input is active when the command is issued, the move profile begins at step 5
Ve.
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Homing Profiles (continued)

Profile with Backplane_Proximity_Bit

Figure R4.2 below shows the move profile generated by a CW Find Home command when you use the Home
Input with Backplane_Proximity_Bit.

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

Figure R4.2 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 Backplane Proximity Bit has not made a 0—1 transition.

4) Deceleration towards the Starting Speed when the Backplane_Proximity_Bit transitions from O to 1.
The axis will 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 decelerates to the Starting
Speed before reaching the Home Input, it will continue at this speed.

NOTE » Figure R4.2 shows the Backplane Proximity Bit staying active until the SMD34E2 reaches
its home position. Thisisvalid, but does not have to occur. As stated in step 4, the SMD34E2

starts to hunt for the home position as soon as the Backplane Proximity Bit makesa0—1
transition
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Homing Profiles (continued)

Profile with Overtravel Limit
Figure R4.3 below shows the move profile generated by a CW Find Home command when you use:

» CW Overtravel Limit
» Home Input without the Backplane_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.)

NOTE | The SMD34E2 will stop and issue a Home Invalid error to your host if you activate the over-
travel limit associated with travel in the opposite direction. i.e. Activating the CCW limit dur-

ing aCW Find Home command. This can occur if the overtravel limits are not wired to the
SMD34E2 correctly, or if both overtravel limits are activated while the unit istrying to find the
home position.

Cw) Home cw
Limit Overtravel
Switch Limit

@

@
@ ®
¥ Starting Speed

Starting Speed

POSITION

SPEED

® @
®

A

(CCw)
Figure R4.3 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 atwo second delay.
7) Return to the Home Input at the configured Starting Speed. Stop when the Home Input transitions
from Inactive to Active.

NOTE » Ia]:ttsrt]ZpOXertravel limit is active when the Find Home Command is issued, the profile will begin
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Controlling Find Home Commands In Progress

Controlled Stops
» The move completes without error.

> You toggle the Hold_Move control bit in the Network Output Data. This will abort the command and
the axis will decelerate at the programmed rate until it reaches the Starting Speed. At this point, the
motor will stop. Note that Find Home commands cannot be restarted once held.

Immediate Stops
» The Immediate Stop bit makes a0—1 transition in the Network Input Data.
> Aninactive-to-active transition on an input configured as an E-Stop Input.

> The overtravel limit associated with travel in the opposite direction is activated. i.e. Activating the
CCW limit during a CW Find Home command. This can occur if the overtravel limits are not wired to

the SMD34E2 correctly, or if both overtravel limits are activated while the unit is trying to find the
home position.
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This chapter covers the formats of the Network Output Data used to configure
the SMD34E2 as well as the formats of the Network Input Data that contains the

configuration responses from the device.

Modes of Operation

An SMD3E2 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. The ladder logic needed to configure a unit isincluded in the sample programs avail-
able from AMCI. This method simplifies change over if the unit ever needs to be replaced.

A valid configuration can be saved to the unit’s Flash memory and the SMD34E2 will use this as a default
configuration on every power up. If you use this method, you can still write down a new configuration to the
unit at any time. The new configuration is stored in RAM and is lost on power down unless you issue a com-
mand to store the new configuration in Flash.

Command Mode

This mode gives you the ability to program and execute stepper moves, and reset errors when they occur. An
SMD34E2 will always power up in this mode. The command data formats are described in the following
chapter.

Power Up Behavior

An SMD34E2 will always power up in Command Mode. The SMD34E2 will useits stored configuration data
to configure the unit. The SMD34E2 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 SMD34E2 is sent configuration data when 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 SMD34E2 will then check for valid network command data and
will only enable the motor driver section if the Enable Driver bit is set.

Data Format

An SMD34E2 requires twenty bytes of Output Data as well as twenty bytes of Input Data. In EtherNet/IP
applications that use an EDS file, these 20 bytes will be a mixture of single and double integers. In
EtherNet/I P applications that do not use an EDSfile, the SMD34E2 is added to the network as a generic
device. In this case the data is represented as ten 16-bit (single) integers. Thisten word format isalso used in
Modbus TCP applications.
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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 R5.1 Multi-Word Format Examples

NOTE 3 EtherNet/I P applications that use an EDS file specify the Starting Speed inthe confi'guration
registers that were created when the SMD34E2 was added to the project. The EDSfile creates

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

Command Mode Data Formats

When issuing commands to the SMD34E2, 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 Vaue

Likewise, when reading data back from an SMD34E2 while it isin Command Mode, there are values that are
larger than sixteen bits. These datavaues 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 SMD34E2 using
the multi-word format described above. When configuring the SMD34E2, it is possible to program 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 SMD34E2 when issuing commands. The Binary_Input_Format Bit,
controls the format of the data values written to the host controller by the SMD34E2.

NOTE » | EtherNet/IP applicationsthat use an EDSfile have the parameters and data val ueslisted 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” 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 con-
trollersthat use the EtherNet/I P protocol typically use little endian format, while controllers that use the M od-
bus protocol typically use the big endian format.

64,
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CONFIGURATION MODE DATA FORMAT

Multi-Word Format

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

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

(Modbus TCP specification)

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 R5.2 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 SMD34E2 isin Configuration Mode is shown
below. EtherNet/IP and Modbus TCP addresses are shown.

EtherNet/IP  Modbus TCP
Word Register

Configuration Data

0 1024 Configuration Word 0 See below
1 1025 Configuration Word 1 See below
2 1026 Starting Speed: Upper Word Combined value between 1 and
3 1027 Starting Speed: Lower Word 1,999,999 steps/sec.
4 1028 Motor Steps/Turn 200 to 32,767
5 1029 Reserved Set to zero
Set to 1,024, 2,048, or 4,096 for

6 1030 Encoder _Resolution incremental encoder.

Set to 2,048 for absolute encoder.
7 1031 Idle Current Percentage 0 to 100%
8 1032 Motor Current (X10) Repr%ené o e 4 Arms
9 1033 Reserved Set to zero

Table R5.3 Network Output Data Format: Configuration Mode
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Output Data Format (continued)

Configuration Word 0 Format

Bit 15:
Bit 14:

Bit 12:
Bit 13:

Bit 11:

Bit 10:

Bit 9:

Configuration Word O
15141312 11 1009 08 07 06 05 04 03 02 01 00

wlx|s ol e

o< n 0 5|, 0 Input3 | Input2 | Input1

g o) ol 8 Function | Function | Function
O w S >

[ IRESERVED: Bit must equal zero.
Figure R5.1 Configuration Mode: Control Word Format

Mode — “1” for Configuration Mode Programming, “0” for Command Mode Programming.

Disable_Antiresonance —“1" disables the antiresonance feature. “0” enables the anti-resonance
feature of the SDM34E2. 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.

Reserved — Must equal zero.

Enable_Stall_Detection —“0” disables motor stall detection. “1” enables motor stall detection.
Only valid on SMD34E2 units with built in encoders. The Use_Encoder bit, whichisbit 10 of this
word, must be also be set to “1”. You must also program the Encoder_Resolution parameter in con-
figuration word 6.

Use_Backplane_Proximity — “0” when the Backplane Proximity Bit is not used when homing the
SDM34E2. “1” when the Backplane Proximity Bit is used when homing the SMD34E2. Note that
this bit is not the Backplane Proximity_Bit, but enables or disables its operation. Do not use the
Backplane Proximity_Bit if you only want to home to a Home Limit Switch. (Leave this bit equal to
“0".) If you enable this bit and then never turn on the Backplane Proximity Bit, the SMD34E2 will
ignore al transitions of the home limit switch and you will not be able to home the SMD34E2.

Use Encoder —“0” when the built-in encoder is not used. “1” to enable the built-in absolute or
quadrature encoder. Only valid with the SMD34E2 units that have the built-in encoder. You must
also program the Encoder_Resol ution parameter in configuration word 6.

Reserved — Must equal zero.

Bits 8-6: Input 3 Function — Seethe table on the following page.

Bits 5-3: Input 2 Function — Seethe table on the following page.

Bits 2-0: Input 1 Function — Seethe table on the following page.
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Output Data Format (continued)
Configuration Word 0 Format (continued)

Function

Available On

gp/le[I)g%IJEtZI sbnot' used in any of the e]Zjunctihon’?I of thek 5

, but it’s statusis reported in the Network Data.

0 0 0 General Purpose Input This allows the input to be used as a discrete DC input to
the host controller.

0 0 1 CW Limit Input defines the mechanical end point for CW motion.

0 1 0 CCW Limit Input defines the mechanical end point for CCW motion.

0 1 1 e rdlseEs e Starts the move that is currently located in the output reg-
isters.
Wheg the encoder ;IS enabled on e?jn Srll\/l D34E2F]_the
encoder position value is captured whenever this input

0 1 1 Caa{agg%%%%g (\)ya?lje transitions. An inactive-to-active state transition will also

P tr %er an Indexed Moveif oneis pending in the

SMD34E2.

1 0 0 Regisét()rgt}lgg (I\)/1 o Brings a Jog or Registration Move to a controlled stop.

Regisét()r%t}]gg cl\)/Tove When the encoder is enabled on an SMD34E2, the
1 0 0 & encoder position valueis captured when the input triggers
Capture Encoder Value acontrolled stop to a Jog or Registration move.

All motion isimmediately stopped when this input makes

1 0 1 Emergency Stop an inactive-to-active transition.

1 1 0 Home Used to define the home position of the machine.

1 1 1 Invalid Combination This bit combination is reserved.

Table R5.4 Configuration Data: Input Function Selections

NOTE & When using an encoder, you must set bit 10, the Use_Encoder bit. You must also program the
Encoder_Resolution parameter in configuration word 6.

Configuration Word 1 Format

Configuration Word 1

151413121110

09080

7 06 0504 03 02 01 00

01

0({0|0

ReadConfi
SaveConfi

o

t

0|0|0(0

BinInFrm
BinOutFrm
IN3_ActLvl
IN2_ActLvl
IN1_ActLvl

DataEndia

[ IRESERVED:

Bit must equal zero.

Figure R5.2 Configuration Mode: Config Word Format

Bit 15: Reserved — State ignored.
Bits 14 - 12: Reserved — Must equal zero.
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Output Data Format (continued)
Configuration Word 1 Format (continued)

Bit 11:

Bit 10:

Read_Present_Configuration — If thisbit is set when you enter Configuration Mode, the SMD34E2
responds by placing the present configuration datain the Network Input Data. You cannot write new
configuration datato the unit while thisbit is set. The format of the Configuration Dataisgiven in the
Input Data Format section of this chapter, starting on page 69.

Save_Present_Configuration — An SMD34E2 will storeits 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 completes
successfully, the SMD34E2 will write 16#AAAA into the last word of the Network Input Data and
the Module Status LED will start flashing green. If the write is unsuccessful, the SMD34E2 will
write 16#EEEE into the last word of the Network Input Data and the Module Status LED will start
flashing red. Once the SMD34E2 issuesits response to the Save_Present_Configuration command, it
stops responding to commands and you must cycle power to the unit. This design decision prevents
the SMD34E2 from responding to constant save commands from the host controller.

l NOTE @ 1) Thisfeature was added to support users whose host controllers have very limited function-

Bit 9:

Bit 8:

Bit 7:

ality. Consider the consequences of using this feature. Adding the code necessary to write
down the configuration to an SMD34E2 on power up or network connection isfairly
straight forward on most PL C 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 one out
on 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 EDSfile to configure the SMD34E2, the configuration data must be entered on
the Configuration tab when setting the properties of the driver. This configuration datais
written to the driver whenever the network connection is established and the SMD34E2 will
use this data instead of the configuration data stored in flash memory.

Binary_Input_Format — Set to “0” to have the Motor Position, Encoder Position, and Trapped
Encoder Position reported in the multi-word format. Set to “1” to have the Mator Position, Encoder
Position, and Trapped Encoder Position reported in signed 32-bit integer format. When this parame-
terissetto“1”, the Data Endian parameter in bit 7 sets the word order of the 32-bit value. See Posi-
tion Data Format Examples found on page 65 for examples of the different formats.

Binary_Output_Format — Set to “0" to program the multi-word parameters in the multi-word for-
mat. Set to “1” to program the multi-word parameters in signed 32-bit integer format. When this
parameter isset to “1", the Data_Endian parameter in bit 7 sets the word order of the 32-bit value.
See Position Data Format Examples found on page 65 for examples of the different formats.

Data_Endian — Only used when bits 8 and/or 9 above are set to “1”, set to “0” to the 32-bit valuesin
little endian format. Set to “1” to program the 32-bit valuesin big endian format. EtherNet/I P applica-
tions should reset this bit to “0" and Modbus applications should start with thisbit setto “1”. See
Position Data Format Examples found on page 65 for examples of the different formats.

Bits 6 - 3: Reserved — Must equal zero.

Bit 2:

Bit 1:

Bit O:

IN3_Active_Level — Determines the 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.

IN2_Active_Level — Determines the 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.

IN1_Active_Level — Determines the 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.
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Output Data Format (continued)
Configuration Word 1 Format (continued)

If you are not using the input, setsits Active_Level bitto “1". The input will always report as
NOTE | ' youar
inactive in the network data.

Notes on Other Configuration Words

> Information on the Multi-Word Data Format used when programming the Starting Speed can be found
on page 64.

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

Input Data Format

The format for the Network Input Data when an SMD34E2 isin Configuration Mode is shown below.
EtherNet/IP and Modbus TCP addresses are both shown.

EtherNet/IP Modbus TCP

Configuration Data

Word Register
0 0 Mirror of Output Configuration Word O
1 1 Mirror of Output Configuration Word 1
2 2 Mirror of Starting Speed: Upper Word
3 3 Mirror of Starting Speed: Lower Word
4 4 Mirror of Motor Steps/Turn
5 5 0000
6 6 Mirror of Encoder_Resolution
7 7 Mirror of Idle Current Percentage
8 8 Mirror of Motor Current (X10)
0000 or
9 9 Status message when writing
Configuration data to flash memory.

Table R5.5 Network Input Data Format; Configuration Mode

Configuration Word 0 Format (Word 0)

When the Configuration dataiis valid and accepted, this word mirrors the value of the Configuration Word 0
written to the SMD34E2. When the data written to it isinvalid, the unit remainsin Command Mode and sets
the Configuration Error bit in the first word written back to the host controller. The format of thisword is
explained in the Status Word O Format section starting on page 87.

Starting Speed Format

When not using the EDS or GSD files, the format of the Starting Speed parameter is always in the Multi-
Word Data Format as described on page 64.

Stall Detect Enable

When in Configuration Mode, bit 13 of word O isset to “1" when stall detection is enabled. When in Com-
mand Mode, bit 13 of word O isset to “1” when thereis a configuration error. When using the state of bit 13
of word 0 in your logic, always include the state of bit 15 of word 0 to assure that you are only acting on the
bit based on the mode of the SMD34E2.
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Invalid Configurations
The following configurations are invalid:
1) Setting any of the reserved bitsin the configuration words.

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

3) You configure two or more inputs to have the same function, such astwo CW Limit Switches. (An
error does not occur if both are configured as General Purpose Inputs.)

4) Setting the Sall Detection Enable Bit without configuring the SMD34E2 to use its built in encoder.

5) Setting the Input Configuration bits for any input to “111”. See table R5.4 on page 67 for more
information.

ADVANCED MICRO CONTROLS INC.
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ComvmmAND MODE DATA FORMAT

This chapter covers the formats of the Network Output Data used to command the
SMD34E2 and the formats of the Network Input Data that contains the responses

from the device. An SMD34E2 requires twenty bytes of Output Data as well as
twenty bytes for Input Data.

Data Format

An SMD34E2 requires twenty bytes of Output Data aswell as twenty bytes of Input Data. In applications that
use an EDS or GSD file, these 20 byteswill be amixture of single and double integers. In applications that do
not use an EDS or GSD file, the SMD34E2 is added to the network as a generic device. In this case the datais
represented as ten 16-bit (single) integers. This ten word format is also used in Modbus TCP applications.

Sixteen bit integers support arange of valuesfrom -32,768 to 32,767 or 0 to 65,535. When issuing commands
to the SMD34E2, 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 an SMD34E2 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 val ues are written to and read from the SMD34E2 using
the multi-word format described below. When configuring the SMD34E2, it is possible to program it to use a
32-hit double integer format instead of the custom format shown above.

There are three configuration bits that control the data format when the SMD34E2 isin command mode. The
Binary_Output_Format Bit, controls the format of the programmable parameters written to the SMD34E2
when issuing commands. The Binary_Input_Format Bit, controls the format of the data values written to the
host controller by the SMD34E2. When either of these parameters are set to their 32-bit signed integer format
settings, the Data_Endian Bit determines if the 32-bit values are stored and transmitted least significant bits
first or most significant bits first. Examples of the formats are given below.

YVVYVVYVYY

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 R6.1 Position Data Format Examples
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Data Format (continued)

NOTE » | EtherNet/IP applicationsthat use an EDSfile have the parameters and data val ueslisted 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” and the Data_Endian Bit must be reset to “0”
so the datais 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 » ange ol : the 107,955,
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.

The command bits are split between 2 sixteen bit words, Command Word 0 and Command Word 1. Only one
bit in Command Word 0 can make a 0—1 transition at atime.

Output Data Format

The following table shows the format of the output network data words when writing command data to the
SMD34E2. EtherNet/IP and Modbus TCP address are both shown.

EtherNet/IP Modbus/TCP

Word Register ARG
0 1024 Command Word 0
1 1025 Command Word 1
2 1026
3 1027
4 1028 Command Parameters
5 1029 .
6 1030 | gnihecommad
7 1031 to the SMD34E2
8 1032
9 1033

Figure R6.1 Command Data Format
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Command Word 0
Command Word O

41312 11100908 07 06 05 04 03 02 01 00

(=Y

5

=

Cw

I-Stop
Resm_Mv

>

Hold_Mv

Prst_Pos

MODE
Prg_Assm
RSet _Err
Jog_CW
Home CCW
Rel M
Abs_Mv

>
[S)
=
<
=
S
[a s

Jog_CCW

o]
S
5§
[a]
<
k=)
o

o
c
L
J2
o

Home

Figure R6.2 Command Word 0 Format
Bit 15: Mode_Select —“1” for Configuration Mode Programming “0” for Command Mode Programming.

Bit 14: Preset_Encoder — When this bit makes a 0—1 transition, the SMD34E2 will preset the Encoder
Position to the value stored in Output Words 2 and 3.

Bit 13: Run_Assembled_Move — When this bit makes a 0— 1 transition, the SMD34E2 will run the Assem-
bled Move already 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 Time is 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 12 & 11: Program_Assembled & Read_Assembled_Data — These bits are used to program the seg-
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 42.

Bit 10: Reset_Errors — When this bit makes a 0—1 transition, the SMD34E2 will clear all existing com-
mand errors and reset the Move _Compl ete bit in the Network Input Data. This command also clearsa
Driver_Fault caused by removing the Main Power while keeping the Auxiliary Power active, or by
an STO fault. (Note that to clear a Driver Fault, the Main Power must be applied and, if available,
power must be applied to both STO inputs before the Driver_Fault can be cleared.) This bit does not
clear aconfiguration error or the Position_Invalid status bit.

Bit 9: Preset_Position — When this bit makes a 0— 1 transition, the SMD34E2 will preset the Motor Posi-
tion. The value depends on the state of the Preset To_Encoder bit (Command Word 1, bit 13). If the
Preset_To Encoder bit equals“0”, the Mator Position is preset to the value stored in Output Words 2
and 3. If the Preset_To Encoder bit equals“1”, the Motor Position is set to:

Motor Programmed Steps per Turn
Encoder Programmed Pulses per Turn

Motor Position = Encoder Position x

In either case, the Move_Complete and Position_Invalid bitsin the Network Input Data are reset to
“0".
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Command Word 0 (continued)

Bit 8:

Bit 7:

Bit 6:

Bit 5:

Bit 4:

Jog_CCW — When this bit makes a 0— 1 transition, the SMD34E2 will run a Jog Move in the coun-
ter-clockwise direction. The full explanation of a CW/CCW Jog Move can be found starting on

page 36.

» 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.

» Synchrostep Mode — Command Word 1, Bit 12 (page 75): If thisbit equals“1” and the
Registration_Move bit equals “0”, the SMD34E2 will enter its Synchrostep Mode when this Jog
Move bit makes a 0—1 transition.

Jog_CW — When this bit makes a 0—1 transition, the SMD34E2 will run a Jog Move in the clock-
wise direction. The full explanation of a CW/CCW Jog Move can be found starting on page 36.

> 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.

» Synchrostep Mode — Command Word 1, Bit 12 (page 75): If thisbit equals“1” and the
Registration_Move hit equals “0”, the SMD34E2 will enter its Synchrostep Mode when this Jog
Move bit makes a 0—1 transition.

Find_Home_CCW — When this bit makes a 0—1 transition, the SMD34E2 will attempt to moveto
the Home Limit Switch in the counter-clockwise direction. A full explanation of homing can be
found in the Homing an SMD34E2 reference chapter starting on page 57.

Find_Home_CW — When this bit makes a 0—1 transition, the SMD34E2 will attempt to moveto the
Home Limit Switch in the clockwise direction. A full explanation of homing can be found in the
Homing an SMD34E2 reference chapter starting on page 57.

Immediate_Stop — When this bit makes a 0—1 transition, the SMD34E2 will stop all motion with-
out deceleration. The Motor Position value will becomeinvalid if this bit is set during amove. Set-
ting this bit when amove is not in progress will not cause the Motor Position to become invalid.

TE > When this command isissued, the SMD34E2 internally shorts the motor windings together to

dissipate any regeneration energy in the motor instead of sending it back through the power

Bit 3:

Bit 2:

Bit 1:

Bit O:

supply. The motor windings are shorted for a maximum of 300 milliseconds. Once the short is
released on the windings, the SMD34E2 reestablishes current through the windings and sets
the Sopped bit (Word 0, bit 3) in the network input data.

Resume_Move — When this bit makes a 0—1 transition, the SMD34E2 will resume a move that you
previoudy placed in ahold 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 45. Note that amovein its
hold state need not be resumed. The move is automatically cancelled if another moveis started in its
place.

Hold_Move — When this bit makes a 0—1 transition, the SMD34E2 will place amoveinits hold
state. The move will decelerate to its programmed Starting Speed and stop. The move can be com-
pleted by using the Resume_Move bit. Use of the Hold_Move and Resume_Move bits can be found
in the Controlling Moves I n Progress section of this manual starting on page 45.

Relative_Move — When this bit makes a 0—1 transition, the SMD34E2 will 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 34.

Absolute_Move — When this bit makes a 0—1 transition, the SMD34E2 will perform an Absolute
Move using the datain the rest of the Command Data. The full explanation of an Absolute Move can
be found starting on page 35.

74
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Command Word 1

Bit 15:

Command Word 1
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Figure R6.3 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 SMD34E2 before the driver can be enabled. Note that a Configuration
Error, Overtemperature Fault, an STO Fault, or removing power from the Main Power Input will
prevent the motor enable. The SMD34E2 sets the Drive_Enabled bit (Input Word 1, bit 15: see Sta-
tusWord 1 Format starting on page 89) when the motor is enabled and powered.

If the motor is disabled for any reason, the SMD34E2 internally shorts the motor windings
NOTE » iS¢ : . . e M
together to dissipate any regeneration energy in the motor instead of sending it back through

the power supply. The motor windings are shorted for 300 milliseconds. Consequently, if the
motor is disabled for any reason, you must wait 300 milliseconds before the motor and be re-
enabled.

Bit 14: Reserved — Must equal “0".

Bit 13:

Preset_to_Encoder — Only used when the Preset Motor Position bit (Command Word 0, Bit 9) is
setto “1”. If this bit equals 0" when the Preset Motor Position bit equals“1”, the Motor Positionis
set to the value contained in words 2 and 3 of the command block. If thisbit equals “1” when the
Preset Motor Position bit equals“1”, the Motor Position is set to:

Motor Programmed Steps per Turn
Encoder Programmed Pulses per Turn

Motor Position = Encoder Position x

In either case, the Move_Complete bit in the Network Input Datais reset to “0".

Bit 12: Virtual_Position_Follower — When using the SMD34E2 as an axis follower (Synchrostep Mode),

Bit 11:

Bit 10:
Bit 9:

Bit 8:

set thisbit to ‘1’ to close the position loop with respect to the motor position. The SMD34E2 will
enter Synchrostep Mode when the Jog_CW or Jog_CCW bit makes a 0—1 transition.

Backplane_Proximity_Bit — When the SMD34E?2 is configured to use the Backplace Proximity
Bit, the unit will ignore the state of the Home Input aslong asthisbit equals“0”. This bit 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 Backplane Proximity_Bit sec-
tion found on page 60.

Reserved — Must equal “0".

Assembled_Move_Type — When this bit equals “0”, a Blend Move is started when the Run Assem-
bled Move bit, (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 this bit is set when amove command is issued, the SMD34E2 will not run
the move immediately, but will instead wait for an inactive-to-active transition on an input config-
ured as a Sart Indexer Move input. The move command data, including this bit, must remain in the
Network Output Registers while performing an Indexed Move.
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Command Word 1 (continued)

Bit 7.  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 is issued, the move will run
as a Registration Move.

Bit 6: Reserved — Must equal “0".

Bit 5: Save_to_Flash - Thishit can be used to save a programmed Assembled Move to flash memory or to
store the absolute encoder position offset to flash. (The absolute encoder position offset is generated
by the Encoder Preset command.)

» When using this bit to save the programmed A ssembled Move to flash memory, this bit must be
set when the Program_Assembled bit (Command Word 0, bit 12) makesal — O transition at the
end of the programming cycle. The SMD34E2 responds by flashing the Status LED when the
writing is complete. If the LED isflashing green, the write to flash memory was successful. If it
flashesred, then there was an error in writing the data. In either case, power must be cycled to the
SMD34E2 before you can continue. This design decision is to protect the flash memory from
constant write commands. The flash memory has a minimum of 10,000 write cycles.

> When using this bit to save the calculated absol ute encoder offset value to flash memory, this bit
must be set when the Preset Encoder command isissued. (Bit 14 of Command Word 0 is set to
“1", seepage 73.) If the offset is stored without error, the unit will respond by setting the
Acknowledge bit. (Bit 13 of Status Word 1 Format, see page page 89.)

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

Bits 3-2: Reserved — Must equal “0".

Bit 1:  Motor Current — Setto “1” to program the motor current to the value in word 8 of the command
block. Motor current can set as a separate command or as part of amove command. The new current
value will be used for all future moves. If reset to “0” when a move command is issued, the motor
current will remain unchanged and the last programmed motor current will be used. The motor cur-
rent is also programmed when Configuration datais written to the unit. Note that Configuration data
iswritten to the unit when it connects to the network on EtherNet/IP systems that use an EDSfile
and PROFINET systems that use a GSD file.

Bit 0: Reserved — Must equal “0".

ADVANCED MICRO CONTROLS INC.
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CoMMAND MoODE DATA FORMAT

Command Blocks

The following section lists the output data format for the sixteen different commands.

Absolute Move

EtherNet/IP Modbus/TCP

Word Register Function Units Range
0 1024 Command Word O 16#0001
1 1025 Command Word 1 See pg. 75
2 1026 Abs. Target Position: Upper Word Steps Combined val ue between
3 1027 | Abs. 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/sec/ms 1 to 5000
7 1031 Deceleration Steps/sec/ms 1 to 5000
8 1032 Motor Current 0.1 amps C%}r?rr?ghcljg\?v%rr%dlifi gir;[olt g(fat.
9 1033 Acceleration Jerk 0 to 5000
Table R6.2 Absolute Move Command Block
Relative Move
EthVeVrONr((ejt/lP Mo;:;:gfp Function Units Range
0 1024 Command Word 0 16#0002
1 1025 Command Word 1 Seepg. 75
2 1026 Rel. Target Position: Upper Word Steps 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: L ower Word Speed and 2,999,999
6 1030 Acceleration Steps/sec/ms 1 to 5000
7 1031 Deceleration Steps/sec/ms 1 to 5000
8 1032 Motor Current 0.1 amps C%Er?rﬁghé nc())rre(zjdllfi glr;[olt grfet.
9 1033 Acceleration Jerk 0 to 5000

Table R6.3 Relative Move Command Block

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786
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Command Blocks (continued)
Hold Move

EtherNet/IP Modbus/TCP

Word Register Function Units Range

0 1024 Command Word 0 16#0004

1 1025 Command Word 1 Seepg. 75

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 R6.4 Hold Move Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.

Resume Move

EtherNet/IP Modbus/TCP

Word Register Function Units Range

0 1024 Command Word 0 16#0008

1 1025 Command Word 1 Seepg. 75

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: L ower Word Speed and 2,999,999

6 1030 Acceleration Steps/sec/ms 1 to 5000

7 1031 Deceleration Steps/sec/ms 1 to 5000

8 1032 Motor Current 0.1 amps C%Er?rﬁghé nc())rre(zjdllfi SII’EOJE grfet.

9 1033 Acceleration Jerk 0 to 5000

Table R6.5 Resume Move Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command. Thisistypically the case when resuming amove, thewords 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

Word Register Function Units Range

0 1024 Command Word 0 16#0010

1 1025 Command Word 1 Seepg. 75

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 R6.6 Immediate Stop Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.

Find Home CW

EtherNet/IP Modbus/TCP

Word Register Function Units Range
0 1024 Command Word 0 16#0020
1 1025 Command Word 1 Seepg. 75
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: L ower Word Speed and 2,999,999
6 1030 Acceleration Steps/sec/ms 1 to 5000
7 1031 Deceleration Steps/sec/ms 1 to 5000
8 1032 Motor Current 0.1 amps C%Er?rﬁghé nc())rre(zjdllfi glr;[olt grfet.
9 1033 Acceleration Jerk 0 to 5000

Table R6.7 Find Home CW Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.
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Command Blocks (continued)
Find Home CCW

EtherNet/IP Modbus/TCP

Word Register Function Units Range
0 1024 Command Word O 16#0040
1 1025 Command Word 1 Seepg. 75
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/sec/ms 1to 5000
7 1031 Deceleration Steps/sec/ms 1 to 5000
8 1032 Motor Current 0.1 amps C%;[r?n?ghclj ncg)rreddlifi Eirgolt g:;t
9 1033 Acceleration Jerk 0 to 5000

Table R6.8 Find Home CCW Command Block
Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-

ous command.
Jog CW
EtherNet/IP Modbus/TCP . :
Word Register Function Units Range
0 1024 Command Word O 16#0080
Seepg. 75
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: L ower Word Speed and 2,999,999
6 1030 Acceleration Steps/sec/ms 1 to 5000
7 1031 Deceleration Steps/sec/ms 1 to 5000
8 1032 Motor Current 0.1 amps C%Er?rﬁghé nc())rre(zjdlifi girEolt grfet.
9 1033 Acceleration Jerk 0 to 5000

Table R6.9 Jog Move CW Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.

ADVANCED MICRO CONTROLS INC.
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Command Blocks (continued)
Registration Move CW

EtherNet/IP Modbus/TCP

Word Register Function Units Range
0 1024 Command Word O 16#0080
Seepg. 75
1 1025 Command Word 1 Bits 7 & 6 must equal “10"
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
Sgg(a:s o the Configured Starting
5 1029 Programmed Speed: L ower Word on Speed and 2,999,999
6 1030 Acceleration Steps/sec/ms 1 to 5000
7 1031 Deceleration Steps/sec/ms 1 to 5000
Min. Reg. Move Distance:
8 1032
Upper Word Steps Combined value between
Lower Word
Table R6.10 Registration Move CW Command Block
20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 81
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Command Blocks (continued)

Synchrostep (Virtual Axis Follower) Moves

The Synchrostep requires a controller with the capacity for motion axis programming. This table shows the
format of the data that must be periodically sent to the SMD34E2.

EtherNet/IP Modbus TCP
Register

Word

Function

0 1024 Command Word O 16#0080 or 16#0100
Seepg. 75
1 1025 Command Word 1 Bit 12 must equal “1”. Bits
14 and 7 must equal “0"

2 1026 Lower 16 bhits of 32 bit Position Signed 32 bit double integer
i i (i Steps value

3 1027 Upper 16 bits of 32 bit Position

5 1029 Upper 16 bits of 32 bit Velocity Second value

6 1030 Acceleration Steps/sec/ms 1 to 5000

7 1031 Deceleration Steps/sec/ms 1 to 5000

8 1032 Proportional Coefficient 1to 50

9 1033 Network Delay OR 0to 20 OR

Position Unwind 2110 65,535

Table R6.11 Axis Follower Move Command Block

NOTE & The type of move is controlled by the value in word 9. If the value is between 0 and 20, itis
considered the network delay value and the move is considered to be on alinear axis. If the

valueis greater than 20, it is considered to be the Position Unwind value and the move is con-
sidered to be on acircular axis. Note that word 9 is considered to be an unsigned integer. In

systems that only support signed integers, the values of 32,768 through 65,535 will appear as
-32,768 through -1.

A sample program that demonstrates virtual axis programming on ControlLogix 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. 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.
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Command Blocks (continued)
Jog CCW

EtherNet/IP Modbus/TCP

Word Register Function Units Range
0 1024 Command Word O 16#0100
1025 Command Word 1 Bits 7 & obg. Z.gud -
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/sec/ms 1 to 5000
7 1031 Deceleration Steps/sec/ms 1 to 5000
8 1032 Motor Current 0.1 amps C%}r?rr?ghcljg\?v%rr%dlifi gir;[olt g(fat.
9 1033 Acceleration Jerk 0 to 5000

Table R6.12 Jog CCW Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.

Registration Move CCW

EtherNet/IP Modbus/TCP

Word Register Function Range
0 1024 Command Word 0 16#0100
Seepg. 75
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 +8,383,607
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/sec/ms 1to 5000
7 1031 Deceleration Steps/sec/ms 1 to 5000
Min. Reg. Move Distance:
8 1032
Upper Word Steps Combined value between
9 1033 Min. Reg. Move Distance: 0 and +8,388,607
Lower Word
Table R6.13 Registration Move CCW Command Block
20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 83
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Command Blocks (continued)
Preset Position

EtherNet/IP Modbus/TCP

Word Register Function Units Range
0 1024 Command Word 0 16#0200
1 1025 Command Word 1 Seepg. 75
2 1026 Pols;g on Preset Value: U .pper Word e Combined value between
3 1027 sition Pre\;s\t/a(t) r\clla| ue: Lower ep —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 R6.14 Preset Position Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.

Presetting the position resets the Position_Invalid and Move Compl ete status bits in the Network Input Data.
Reset Errors

EtherNet/IP Modbus/TCP

Word Register Function Units Range
0 1024 Command Word 0 16#0400
Seepg. 75
1 1025 Command Word 1 Set bit 10 to clear
motor 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 R6.15 Reset Errors Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.

> Issuing a Reset Errors command will reset the Move_Complete status bit in the Network Input Data.

» Issuing a Reset Errors command will not reset the Position_Invalid or Configuration_Error bits.

> Issuing a Reset Errors command will reset a driver fault that was caused by removing power from the
Main Power Input or an STO fault aslong as power is restored to the Main Power Input and/or the STO
inputs are active.

ADVANCED MICRO CONTROLS INC.
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Command Blocks (continued)
Run Assembled Move

EtherNet/IP Modbus/TCP

Word Register Function Units Range
0 1024 Command Word 0 16#2000
Seepg. 75

Blend Move; Bit 9 =*“0"

1 1025 Command Word 1 Dwell Move: Bit 9="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

8 1032 Unused See Note Below

Unused with Blend Move i
9 1033 Dwell Time with Dwell Move milliseconds 0to 65,535

Table R6.16 Run Assembled Move Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.

Preset Encoder Position

EtherNet/IP Modbus/TCP

Word Register Function Range

0 1024 Command Word 0 16#4000

1 1025 Command Word 1 Seepg. 75

2 1026 Encoder Preset Vaue:
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 R6.17 Preset Encoder Position Command Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.
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Programming Blocks
The following blocks are used to program an Assembled Move. Both of the move types, 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 Modbqs/TCP Function Range
Word Register

0 1024 Command Word 0 16#0800

1 1025 Command Word 1 Seepg. 75

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 R6.18 Assembled Move First Programming Block

Unused words are ignored by the SMD34E2 and can be any value, including parameter values from the previ-
ous command.

Once the first block is transmitted, theSMD34E2 responds by setting bits 8 and 9 in Status Word 0. (See Status
Word 0 Format starting on page 87.) Once these are set, you can then start transmitting Segment Blocks.

Segment Block

EtherNet/IP Modbus/TCP

Word Register Function Range
0 1024 Command Word 0 16#1800
1 1025 Command Word 1 Seepg. 75
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
Steps/Second the Configured Starting
5 1029 Programmed Speed: Lower Word Speed and 2,999,999
6 1030 Acceleration Steps/sec/ms 1 to 5000
7 1031 Deceleration Steps/sec/ms 1 to 5000
Must equal zero for compat-
8 1032 Reserved ibility with future releases.
9 1033 Acceleration Jerk 0 to 5000

Table R6.19 Assembled Move Segment Programming Block

Note that each Segment Block starts with bits 11 and 12 in Command Word 0 set to “1” (16#1800). When the
SMD34E2 sees bit 12 of Command Word 0 set, it will accept the block and reset bit 9 in Status Word 0. When
your program sees this bit reset, it must respond by resetting bit 12 of Command Word 0. The SMD34E2 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 amaximum of sixteen Segment Blocks for each Assembled Move.
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Input Data Format
The correct format for the Network Input Data when the SMD34E2 isin Command Mode is shown below.

EtherNet/IP Modbus/TCP

Word Register Command Mode Input Data

Status Word 0
Status Word 1
Motor Position: Upper Word
Motor Position: Lower Word
Encoder Position: Upper Word
Encoder Position: Lower Word
Trapped Encoder Position: Upper Word
Trapped Encoder Position: Lower Word
Programmed Motor Current (X10)
Value of Acceleration Jerk Parameter

Table R6.20 Network Input Data Format: Command Mode

o
o

N0~ WNPF

O 0N OO W NP

©

Format of Position Data Values

Theformat of the Mator 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 67.) 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
digitsin the upper word. See Data Format on page 71 for an explanation of this format. When the
Binary_Input_Format bit equals“1”, the position values are reported as 32-hit signed integers, with the
location of the least significant bit determined by the Binary _Endian bit in the Configuration data.

The range of values when using the multi-word format is -32,768,000 to 32,767,999. When
NOTE » . . ; he. (01,993,
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 10 09 08 07 06 05 04 03 02 01 00

=
a1
=
N

9

Module_ OK
mp

Input_Err
Wait_AssySeg
y_Mode
Decelerating
Stopped
In_Hold_State
Moving_CCW

Pos_Invalid

Accelerating
At_Home
Moving_CW

—_
ey
L
e}
c
©
1S
1S
o

Mode_ Fla
Config_Err
Move C

In_Ass

cC

Figure R6.4 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.

Bit 14: Module_OK -“1" when the SMD34E2 is operating without a fault, “0” when an internal fault con-
dition 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
SMD34E2 or after any invalid configuration has been written to the unit. “0” when the SMD34E2
has avalid configuration in memory.

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 SMD34E2. This bit can
only be reset by the Reset_Errors bit, Command Word 0, Bit 10.

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 84.
Bit 10: Position_Invalid —“1" when:

» A configuration is written to the SMD34E2

»The motor position has not been preset or 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

> Power was removed from the DCPowerMAIN connection while power remained on the
DCPowerAUX connection.

Absolute moves cannot be performed while the position isinvalid.

Bit 9: Waiting_For_Assembled_Segment — The SMD34E2 sets this hit to tell the host that it is ready to
accept the data for the next segment of your assembled move profile. Itsuseis explained in the
Assembled Move Programming section of this manual starting on page 42.

Bit 8: In_Assembled_Mode — The SMD34E2 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 Program-
ming section of this manual starting on page 42.

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 SMD34E2, when the position is preset, or a Reset Errors command is issued to the
unit. Thisbit is also set along with the Command_Error bit (Bit 12 of thisword), 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

Bit 15:

Bit 14:
Bit 13:

Bit 12:

Status Word 1
4131211100908 07 06 05 04 03 02 01 00

=
(6]
=

0°C

Limit_Condition

Stall_Detected
Abs _Enc_Err
Heartbeat_Bit
g_Cng
PLC_In_PRG
IN2_Active
IN1_Active

o
IN3_Active

Cmd_Ack

o
Driver_Fault
Connect_Lost

Temp_9

Drive_Enabled

Inv_Jo

Figure R6.5 Command Mode: Status Word 1 Format

Drive_lIs_Enabled — Set to “1” when the motor driver section of the Networked Driver is enabled
and current is available to the motor. Reset to “0” when the motor driver section is disabled. Remov-
ing power from the Main Power Input while keeping Auxiliary Power on will reset thisbitto “0”. If
available, removing power from either STO input will disable the motor and reset this bit to “0”. If
thishitisset to “1”, the motor current remains present when an E-Stop input is active. Motor current
isremoved if thereisaDriver_Fault (Bit 7 below) regardless of the state of this bit. Motor current is
aso removed, but the Drive |s_Enabled bit will not be reset, if the motor isidle and the Idle Current
Reduction parameter is programmed to its To 0% setting.

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

Command_Acknowledge — Normally “0". Thisbit isset to “1" when one of the following com-
mands compl etes successfully:

> Preset Position

> Preset Encoder Position

> Reset Errors

This bit resetsto “0” when the command bit is reset to “0” by the host controller.
Absolute Encoder Error — Only available on units with the absol ute encoder, this bit is set to “1”
under the following conditions:
> The shaft was subject to acceleration in excess of 160,000°/sec? (444.4 rev/sec?) while power
was removed from the unit
» Theinternal battery isfully discharged or damaged
> Theunit itself is damaged

If this bit is set, cycle power to the unit. If the bit remains set, contact AMCI technical support for
assistance.

Bit 11: Heartbeat_Bit — Thishit will change state approximately every 500 milliseconds. Monitor this bit to
verify that the unit and network connection are operating correctly. Note that thisbitisonly available
while the Networked Driver isin Command Mode.
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Input Data Format (continued)
Status Word 1 Format (continued)

Bit 10:

Bit 9:

Bit 8:
Bit 7:

Bit 6:

Bit 5:

Bit 4:

Bit 3:
Bit 2:

Bit 1:

Bit O:

Limit_Condition — Thisbit is set if an End Limit Switch is reached during amove. 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.

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.
Issuing a Reset Errors command will not reset the bit. This bit will reset when valid jog datais sent
from the host controller.

Reserved — Will always equal zero.
Driver_Fault — If the driver section of the SMD34E2 is enabled, this bit will bea“1” when:

» An Overtemperature Fault has occurred. This bit will reset itself when the system’s tem-
perature decreasesto a safe value.

» Power isremoved from the DCPowerMAIN connection while power remains on the
DCPoweraux connection. Note: This bit is not set under this condition if the driveisdis-
abled.

» Onunitswith STO inputs, thishit isset to“1” if power isremoved from either of the STO
inputs. A fault caused by an STO input can only be cleared by issuing a Reset_Error com-
mand after power is restored to both STO inputs. A Reset_Error command sets bit 10 of
Command Word 0. See Reset Errors on page 84 for more information.

Connection_Was_Lost — If the physical network connection islost at any time, this bit will be set
when the connection isre-established. The Input_Error bit will also be set. Note that this bit isnot 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_90°C — Thishit isset to “1" when the processor internal temperature exceeds
90°C. At this point, the heatsink temperature is typically near 83°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 afan to force additional airflow over the device.

Reserved — Will always equal 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 67.

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 67.

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 67.

Notes on Clearing a Driver Fault

A Driver Fault occurs when there is an over temperature condition, when power is removed from the Main
Power Input or, on units with the STO inputs, when power is removed from an STO input. When a Driver
Fault occurs, the SMD34E2 will set bit 7 of the Status Word 1 word in the Network Input Data.

In the case of an over temperature fault, even if the driver is enabled, the unit will not supply current to the
motor until the motor’s temperature decreases to a safe value. At this point the fault will clear itself.

In the case of an STO fault or when power is removed from the Main Power Input, you must issue a
Reset_Error command to enable current to the motor. Power must be restored to both STO inputs and/or the
Main Power Input before you issue the Reset_Error command.
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CONFIGURING NETWORK INTERFACES

This section lists suggestions for configuring the network interfaces on your com-

puter or laptop before attaching to the SMD34E2.

Firewall Settings
Firewalls are hardware devices or software that prevent unwanted network connections from occurring. Fire-
wall software has been present on Windows based computers since XP, and it may prevent your computer
from communicating with the SMD34E2. The internal webserver uses port 80, which is the default http port,
and should work without changing any firewall settings. Configuring your firewall to allow communication
with the SMD34E2 is beyond the scope of this manual.

Disable All Unused Network Interfaces

Routing and default gateway setting on your computer might prevent connection to the SMD34E2. When
using the Net Configurator utility, broadcast packets that are used to find the SMD34E2 often go out the
wrong port. The easiest way to avoid this problem isto temporarily disable all network interfaces that are not

attached to the SMD34E2.
Thisincludes all wireless interfaces as well as all Bluetooth interfaces.

Configure Your Network Interface
Before you can communicate with the SMD34E2, your network interface must be on the same subnet as the
device.

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

The easiest way to check the current settings for your NIC is with the *ipconfig’ command.

» For Windows 7, click on the [Start] button, and type “cmd” in the* Search programs and files” text box.
Press [Enter] on the keyboard.

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

A DOS iketerminal 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
areready to configure your SMD34E2 unit. Figure R7.1 shows the output of an ipconfig command that shows
the “Loca Area Connection 2" interface on the 192.168.0.xxx subnet.

< Command Prompt
IC:v>ipconfig

Mindows IP Configuration

Ethernet adapter Local fAirea Connection:

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

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

Ethernet adapter Local fArea Connection 2:

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

Figure R7.1 ipconfig Command

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

Right click on the appropriate interface and select “ Properties’. 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
SMD34E2 that has factory default settings.) The default gateway and DNS server settings can be ignored.

Test Your Network Interface

Going back to the terminal you opened in the last step, type in ‘ping aaa.bbb.ccc.ddd” where
“asa.bbb.ccc.ddd’ isthe IP address of the SMD34E2. The computer will ping the unit and the message “ Reply
from aaa.bbb.ccc.ddd: bytes=32 time<10ms TTL=128" should appear four times.

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

> You set anew IP address, but have not yet cycled power to the SMD34E2

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

» The IP address of the SMD34E2 is not set correctly.

» The SMD34E2 and the computer are not on the same subnet.
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TASK 1
INSTALLING THE SIMID34E2

1.7 Location

1.1.1 IP64 Rated Units (SMD34E2-*-{M or S}12S)
SMD34E2 units that are |P64 rated are suitable for use in an industrial environment that meet the following
criteria
» Conductive pollution occurs, or dry, non-conductive pollution occurs which becomes conductive dueto
condensation is to be expected
» Transient voltages are controlled and do not exceed the impulse voltage capability of the product’sinsu-
lation.

These criteria are equivalent to the Pollution Degree 3 and Over Voltage Category |1 designations of the Inter-
national Electrotechnical Commission (IEC).

1.1.2 IP65/67 Rated Units (SMD34E2-*-{M or S}12P)
SMD34E2 unitsthat are |P67 rated are suitable for usein an industrial environment that meet the following
criteria
» Continuous conductivity occurs due to conductive dust, rain, or other wet conditions.

» Transient voltages are controlled and do not exceed the impulse voltage capability of the product’sinsu-
lation.

These criteria are equivalent to the Pollution Degree 4 and Over Voltage Category |1 designations of the Inter-
national Electrotechnical Commission (IEC).

1.2 Safe Handling Guidelines

1.2.1 Prevent Electrostatic Damage

[@ C AUTION) Electrostatic discharge can damage the SMD34E2. Follow these guidelines when han-
dling the unit.

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

3) Wear an approved wrist-strap grounding device.

4) Do not touch the pins of the network connectors or 1/O connector.

5) Do not disassemble the unit

6) Store the unit in its shipping box when it isnot in use.

1.2.2 Prevent Debris From Entering the Unit

[@ w ARNINGJ While mounting devices, be sure that all debris (metal chips, wire strands, tapping lig-

uids, etc.) is prevented from falling into the unit, specifically into the M12 connectors.
Debris may cause damage to the unit or unintended machine operation with possible
personal injury.

1.2.3 Remove Power Before Servicing

[@ W ARNINGJ E)enr%oe\;ﬁ power before removing or installing any SMD34E2 units in a hazardous envi-
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1.3 Operating Temperature Guidelines

Due to the onboard electronics, the maximum operating temperature of the SMD34E2 is limited to 203°F/
95°C. The motor by itself has a maximum operating temperature of 266°F/130°C. Depending on the operat-
ing current setting, move profiles, idle time, and the idle current reduction setting, it is possible to exceed
these temperatures in athermally isolated environment. As explained in the mounting section, mounting the
SMD34E2 to alarge metal heatsink isthe best way to limit the operating temperature of the device. Operating
temperature should be monitored during system startup to verify that the maximum motor temperature
remains below its 203°F/95°C specification. SMD34E2 devices have an onboard thermistor that monitors the
temperature of the electronics and will remove motor current if their operating temperature this limit. These
ovetemperature faults are also reported in the Network Input Data.

1.4 STO General Installation Guidelines

1.4.1 Qualified Personnel

Every person that uses AMCI productsin safety systems must have proven skills and training to:
Design

Assemble

Install

Program

Document

Commission

Maintain

Decommission

VYVVYVYVYVYY

Persons with proven skills and training:

Are qualified engineersin applicable fields

Are people who have been trained by qualified engineers

Know the applicable regul ations about safety and accident prevention for the specific project
Can preform hazard and risk analysis for the project

Can identify safety functions and assign appropriate SIL or PLr values to these functions

Can design appropriate interfaces to other subsystemsin the project.

Have read and understand the information contained in the applicable sections of this manual.

VYVYVYVYVYY

1.4.2 Remain Within the Environmental Limits

A safety system may not function correctly if the unit is operated outside of its environmental limits. Environ-
mental limits are published in the Specifications section of the manual.

1.4.3 Properly Use Inputs /STOA and /STOB

Both safety inputs must be used when you install an AMCI stepper motor and use the STO feature. You shall
not bypass one of the inputs. Both inputs must be connected to appropriate safety devices when the STO fea
tureis used.

1.4.4 Consulting Services

AMCI does not provide design or consulting services. AMCI cannot advise whether or not the use of our
products would ensure compliance with the safety requirements for any application.

Any person or company using products sold by AMCI is solely responsible for a safety design that meets all
of the requirements of their system. Any person or company using products sold by AMCI assumes all risks,
and accepts full responsibility for their use and suitability in the application.
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INSTALLING THE SMID34E2

1.5 Mounting

All AMCI motors 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 motor, which will increase the unit’s life by reduc-
ing 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 SMD34E2.

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. Thisis usually accomplished

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.

1.5.1 SMD34E2 Outline Drawing
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Figure T1.1 SMD34E2 Outline Drawing
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1.5 Mounting (continued)

1.5.2 SMD34E2 Mounting

The SMD34E2-*-{M or S} 12Sis not water tight. Its IP64 rating makes it acceptable for use in dusty environ-
ments, environments with condensation, and environments where the unit may be exposed to splashing water.
SMD34E2-*-{M or S} 12S units should be mounted in such away that condensation and liquids will naturally
drain off of the unit instead of pooling on the motor laminations. SMD34E2-*-{M or S} 12P units are |P65/67
rated. They are water tight and can be exposed to low pressure / low volume water sprays.

1.5.3 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.

» Maximum radial load is 45 Ibs. (200N) at the end of the shaft.
>» Maximum axial load is 13.5 Ibs. (60N)

Internal encoders are mounted on the end of the motor shaft that isinternal to the unit. Exces-
NOTE ) 'nerna > eNa rhat t
sive axia load may cause encoder mis-alignment and damage to the unit. Thistype of damage

is not covered under warranty.

1.6 Power Connector

Figure T1.2 shows the power connector pinout when viewed from the back of the SMD34E2. The connector is
amale, four pin, S-coded, M 12 connector that is P67 rated when its mate is properly installed.

Pin 3: DC Common Pin 2;: DCPoweraux

Pin 4: DC Common Pin 1: DCPowermain
POWER

Figure T1.2 M12 Ethernet Connector Pinout

There are two power pins and two DC common pins. DCPower,, ,\ POWers both the control electronics and
the motor. DCPower , , powers only the control electronics and encoder. Using the DCPower, x pinis
optional. If your application requires you to cut power to your motor under some conditions, using the
DCPower, 4 pin allowsyou to cut power to your motor without losing your network connection.

NOTE & If the unit was ordered with an encoder, the DCPower, ,, pin will also maintain power to the
encoder. If the motor shaft is rotated while motor power is removed, the encoder position will

update. (The motor position will not update.) Once power is restored to the motor, a Preset
Position command can be issued to restore the correct motor position without having to go
through a homing sequence. If Stall Detection is enabled on the SMD34E2, the unit will set
the Stall_Detected bit (Status Word 1, bit 14) if the motor shaft rotated more than forty-five
degrees with power removed.

NOTE S-coded connectors are typically used in AC applications, while T-coded connectors are typi-
cally used in DC applications. However, T-coded connectors and cordsets are typically limited

to amaximum voltage of 60 Vdc. The SMD34E2 can be run at voltages as high as 80 Vdc, so
the decision was made to use the S-coded connectors. Most S-coded cordsets have three black
wires and a single green/yellow wire. When using such a cable with an SMD34E2, it is
strongly recommended to label the wires by pin number before installing the cordset.
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1.6 Power Connector (continued)

1.6.1 Compatible Connectors and Cordsets

Many different connectors and cordsets are available on the market, all of which will work with the
SMD34E2 provided that the manufacturer follows the connector and Ethernet standards. AMCI offers the fol-
lowing mating connector and cordsets that mate with the power connector.

AMCI # Description

Mating connector for Power Connector. Female, 4 pin, S-coded.
MS-41 Screw terminal connections. 16AWG conductor, 8 to 10 mm dia. cable.
Right-angle, IP67 rated when properly installed.

4-position, 1.5 mm? (16 AWG) wire. _ _
CNGL-5M | Connector: Straight M12, S-coded, Female to flying leads, 0.28" stripped.
Cablelength: 5m

Table T1.1 Compatible Power Connectors and Cordsets

1.7 Power Wiring

The SMD34E2 accepts 24 to 80 Vdc as its input power. AMCI strongly suggests using 16 AWG wire for the
power connections. The MS-41 connector will accept up to 16 gauge wire and the CNGL-5M cordset is built
with 16 gauge wire.

NOTE & The SMD34E2 uses an S-coded connector for its power connections. S-coded connectors are
typically used in AC applications, while T-coded connectors are typically used in DC applica-

tions. However, T-coded connectors and cordsets are typically limited to a maximum voltage
of 60 Vdc. The SMD34E2 can be run at voltages as high as 80 Vdc, so the decision was made
to use the S-coded connector. Most S-coded cordsets, including the CNGL-5M cable from
AMCI, have three black wires and a single green/yellow wire. When using such a cable with
an SMD34E2, it is strongly recommended to label the wires by pin number before installing
the cordset.

[@ CAUTIONJ Onthe CNGL-5M cable, pins 1, 2, and 3 are black wires. Pin 4 is a greenfyellow wire.

The Green/yellow wire is also connected to the silver knurled nut on the connector. In
most applications, the green/yellow wire should not be used. It should be electrically
isolated at the flying lead end.

[@ C AUTIONJ Do not apply 120 Vec to any pips of the SMD34E2. If this occurs, the unit will be dam-
aged and you will void the unit’s warranty.

1.7.1 Main Power Wiring Only

Figure T1.3 below shows how to wire power to the SMD34E2 units. When designing your own cable that
uses an MS-41 connector, connections only have to be made to pin 1, DCPowerMAIN, and pin 3, DC Com-
mon. The figure below shows how to wirea CNGL-5M cable to the power supply.

CNGL-5M Cable
/ " |solate Pins 2 and 4 at cable end

Pin 2: DCPoweraux' o
Pin 1: DCPoweruan ——+ +24 vdc to +80 Vdc
Pin 4: DC Common' _@’ — Power Supply
Pin 3: DC Common /
U

Figure T1.3 SMD34E2 Main Power Wiring
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1.7 Power Wiring (continued)

1.7.2 Auxiliary Power, Single Supply

Figure T1.4 below shows how to wire main and auxiliary power to the SMD34E2 units using asingle supply.
When designing your own cable that uses an MS-41 connector, connections only have to be made to pin 1,
DCPowerMAIN, pin 2, DCPoweraux, and pin 3, DC Common. The figure below shows how to wire a
CNGL-5M cable to the power supply.

CNGL-5M Cable
/ ' Isolate Pin 4 at cable end

Pin 2: DCPoweraux A
Power Control \
Pin 1: DCPowerwan Ciﬁ““ /—@ + +24 vdc to +80 Vdc
Pin 4: DC Common' —S)] — Power Supply
Pin 3: DC Common /

N\
Figure T1.4 SMD34E2 Aukxiliary Power Wiring, Single Supply

NOTE @ When using the DCPowerAuX pin, f[he SMD34E2 will report a Driver_Fault when power is
removed from the DCPowermAIN pin.

1.7.3 Auxiliary Power, Dual Supplies

Figure T1.5 below shows how to wire main and auxiliary power to the SMD34E2 units using two power
supplies. When designing your own cable that uses an MS-41 connector, connections only have to be made to
pin 1, DCPowerMAIN, pin 2, DCPowerAux, and pin 3, DC Common. The figure below shows how to wire a
CNGL-5M cable to the power supplies.

CNGL-5M Cable

@
"Isolate Pin 4 at cable end \ +24 Vdc
— Aux Power Suppl
Pin 2: DCPoweraux a /_/@ PRy

Powe_r C(_)ntrol
Pin 1: DCPoweruvan Cireut —@ + 124 vdc to +80 Vdc
11 .
— Main Power Suppl
Pin 4: DC Common' @ pply
Pin 3: DC Common

W,
Figure T1.5 SMD34E2 Auxiliary Power Wiring, Single Supply

NOTE @ When using the DCPowerAuX pin, f[he SMD34E2 will report a Driver_Fault when power is
removed from the DCPowermAIN pin.

N
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1.8 Digital Input Connector
All digital inputs are made at the Digital Input Connector. This connector is astandard five pin A-coded M12
connector that is rated to IP67 when the mate is properly installed. Figure T1.6 shows the pinout for the Digi-
tal Input Connector when viewed from the back of the unit.

Pin 2: IN1+ Pin 1: IN3+
Pin 5: IN3-
Pin 3: IN1/2Com Pin 4: IN2+

DIGITAL INPUTS
Figure T1.6 Digital Input Connector

Digital Inputs 1 and 2 are single ended, sinking inputs that share acommon DC reference. (Pin 3, IN1/2Com)
Input 3isadifferential input, and can be wired as a sinking or sourcing input.

All of the inputs accept anominal 5 Vdc to 24 Vdc signal without the need of a current limiting resistor.
Additional information on how the digital inputs can be used can be found in the Available Discrete DC
I nputs section, starting on page 19.

1.8.1 Compatible Connectors and Cordsets

Many different connectors and cordsets are available on the market, all of which will work with the
SMD3E2 provided that the manufacturer follows the A-coded M 12 standards. The following connector and
cordset is available from AMCI.

AMCI # Description

Mating connector for Digital Input Connector.
MS-31 Female, 5 pin A-coded. Screw terminal connections. 6 to 8 mm dia. cable.
Straight, P67 rated when properly installed.

5-position, 22 AWG.
CNPL-2M | Connector: Straight M12, A-coded, Femaleto 2 inch flying leads, 0.28” stripped.
Cablelength: 2m

5-position, 22 AWG.
CNPL-5M | Connector: Straight M12, A-coded, Femaleto 2 inch flying leads, 0.28” stripped.
Cablelength: 5m

Table T1.2 Compatible Digital Input Connectors and Cordsets
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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 SMD34E2 should be done using a twisted
pair cable with an overall shield. The shield should be grounded at the end when the signal is generated,
which isthe sensor end. If thisis not practical, the shield should be grounded to the same ground bus as the
SMD34E2.

1.9.2 Inputs 1 and 2
Inputs 1 and 2 are single ended inputs that share the DC Common return T

pin. They accept 3.5 to 27 Vdc without the need for an external current lim- Input1 | oot
iting resistor. If using 48 Vdc sensors, a5 kilohm resistor that iswired in © | 'W\’_ 1o |
serieswith the input pin is required. Figure T1.8 below shows how to wire | x "‘K_ |
discrete DC sourcing and sinking sensorsto inputs 1 and 2 of the | Input |
SMD34E2. Colorsin parentheses are the appropriate wire color for the Input 2 Optocoupler |
CNPL-2M and CNPL-5M cables. | ¥ g :
u al (WHT or BLK) DC Common !' ] |

PNP or + gy,  octommon i — — — — — —

Sourcing Qut { S ) Inputl or Input2 — > to Figure T1.7 Schematic - Inputs 1 & 2

Sensor - (BLU) DC Common 24 Vdc

_ SMD34E2 INPUT CONNECTOR
1.9.1 -n
1.9.2.1
N
+ M RPULLUP

NPN out (WHT or BLK) Inputl or Input2 _1* s5t0

Sinking _

Sensor - (BLU) DC Common 24 Vdc

/l SMD34E2 INPUT CONNECTOR
1.9.1 -n

Figure T1.8 Wiring - Inputs 1 & 2

1.9.2.1 Sinking Sensors Require a Pull Up Resistor

Sinking output sensors require an external pull up resistor because inputs 1 and 2 of the SMD34E2 units also
sink current. Table T1.1 below shows the values of pull up resistors that will allow the unit’s input to activate
along with the current that the sensor must be able to sink when it is active.

Input Pull Up Sensor Current
Voltage Resistor When Active
5Vdc 300 ohm 16.7 mA
12 Vdc 1.4 kilohm 8.6 mA
24\/dc 3.8 kilohm 6.3 mA

Table T1.3 Pull Up Resistor Values for DC Inputs

Thelogica states of the sensor and SMD34E2 input will be reversed. The SMD34E2 input is off when the
sensor is active. You can set the logic state of the input when you configure the unit.
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1.9 Digital Input Wiring (continued)

1.9.3 Input 3

Input 3isadifferential input that can be wired to sinking or sourcingsen- = — — — — — — —
sors without requiring a pull up or pull down resistor. It accepts 3.5 to 27 Input 3 input_ |

|
. .. K . + | Optocoupler
Vdc without the need for an external current limiting resistor. If using a48 o—AWVW S
Vdc sensor, a5 kilohm resistor that iswired in series with the input pinis | X !!}( |
required. Figure T1.10 below shows how to wire a discrete DC sourcing | "
| |

and sinking sensor to input 3 of the SMD34E2. Colorsin parenthesesare  |nput 3-
the appropriate wire color for the CNPL-2M and CNPL-5M cables. = —— — — — — —

. A | Figure T1.9 Schematic - Inputs 1 & 2
e G L s
Sensor - (GRY) IN3- T 24Vdc
/Jq SMD34E2 INPUT CONNECTOR
1.9.1 an
. ~ (BRN)
’S\li}rjwtling out \@ N3+ ___+_ > to
Sensor - (GRY) IN3- 24 Vdc
/jq SMD34E2 INPUT CONNECTOR
191

Figure T1.10 Wiring - Input 3

1.10 STO Input Connector

STO Inputs /STOA and /STOB are single ended inputs that share the DC Common return pin. They accept a
nominal 24 Vdc signa and require 6 mA to operate. Figure T1.11 below shows the pinout of the STO connec-
tor. Colorsin parentheses are the appropriate wire colors for the CNTL-5M cable.

Pin 4: DC Common

(BLK) Pin 3: /STOB
(BLU)
Pin 1: /STOA
(BRN)
STO INPUTS

Figure T1.11 STO Input Connector

1.10.1 Compatible Cordsets

Many different connectors and cordsets are available on the market, all of which will work with the
SMD3E2 provided that the manufacturer follows the A-coded M 12 standards. The following connector and
cordset is available from AMCI.

AMCI # Description

) 3-position, 24 AWG. Connector: RT Angle M8, Female A-Coded to 2 inch
CNTL-5M flying leads. Cable length: 5 meter

Table T1.4 Compatible Digital Input Connectors and Cordsets
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1.11 STO Input Wiring

Units with the STO option have an additional connector for the redundant STO inputs. These inputs must
have 24 Vdc applied to them before the motor’s power stage is enabled. If you have a unit with the STO
option and are not using the STO inputs, then you must apply 24V dc to both inputs to bypass the STO func-
tionality.

Colorsin parentheses are the appropriate wire color for the CNTL-5M cable.

Connections to bypass STO Inputs

.
(BRN) —_
D) STOA
_1* 12t N (BLU) % =6
24 Vde g (BLK) ®) INDC Common
I 191 SMD STO INPUT CONNECTOR

Minimum Connections to STO Inputs

N
N ]:g (BRN) /7)) STOA
_ 1T 12to ‘ B 5| 5108

24 Vdc (BLK) @

IN DC Common
1.11.1 I 191 SMD STO INPUT CONNECTOR

Figure T1.12 STO Input Connections

1.11.1 Extending the STO Cabling

The STO inputs are fast acting, and therefore susceptible to electrical noise. Keep the cabling from the safety
relay to the SMD34E2 as short as possible. If you have to extend the cabling beyond a CNTL-5M, use
shielded twisted pair cabling. The second wire of the pair should be connected to the power supply return.

1.12 Network Connectors
Figure T1.13 shows the Ethernet connector pinout when viewed from the back of the SMD34E2. The Ethernet
ports on the units are “ auto-sense” ports that will automatically switch between 10baseT and 100baseT depend-
ing on the network equipment they are attached to. The ports also have " auto switch” capability. This means
that astandard cable can be used when connecting the SMD34E2 to any device, including a personal computer.

Pin 2: +Rx Pin 3: —Tx

Pin 1: +Tx Pin 4: —Rx

ETHERNET
Ports 1 & 2

Figure T1.13 M12 Ethernet Connector Pinout

The connector is a standard female four pin D-coded M 12 connector that is rated to IP67 when the mateis
properly attached.

The SMD34E2 units have two ethernet ports. In non-DLR applications, either port can be used to attach the
SMD34E2 unit to the network.
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1.12 Network Connectors (continued)

1.12.1 Compatible Connectors and Cordsets

Many different connectors and cordsets are available on the market, all of which will work with the
SMD34E2 provided that the manufacturer follows the connector and Ethernet standards. AMCI offers the fol-
lowing mating connector and cordsets that mate with the Ethernet port connectors.

AMCI # Description

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

Molded cordset for Ethernet connector. 5 meters in length.

: Straight M12 4 pin D-coded to RJ-45 connector. Wired to TIA/EIA-
CNER-5M 5688
IP67 rated when properly installed.

Table T1.5 Compatible Ethernet Connectors and Cordsets

1.12.2 TIA/EIA-568 Color Codes

There are two color codesin common use when wiring Ethernet connections with twisted pairs. Either one of
these standards is acceptable. The CNER-5M cable available from AMCI follows the 568B standard. Note
that accidently reversing the Tx/Rx pairswill not affect the operation of the SMD34E2. The SMD34E2 hasan
“auto-switch” port that will automatically adjust for swapped pairs.

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

Table T1.6 TIA/EIA Color Codes
1.13 EtherNet/IP Connections

1.13.1 Non-DLR Applications

The SMD34E2 unit has two Ethernet ports with a built-in Ethernet switch connecting the two. 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.

NOTE 3 An unused network port must be sealed to maintain the unit’'s IP rating. All SMD34E2 units
ship with one port plug. The plug is made of high density polyethylene and has a temperature

rating of -40°C to 80°C with a short term exposure of 100°C. (-40°F to 176°F, 212°F short
term.)

1.13.2 DLR Applications

In Device Level Ring applications, the SMD34E2 unit 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.
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1.14 PROFINET Connections

1.14.1 Non-MRP Applications

The SMD34E2 unit 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. The remaining port can be used to
extend the network to another device if this would reduce wiring costs.

NOTE & An unused network port must be sealed to maintain the unit's IP rating. All SMD34E2 units
ship with one port plug. The plug is made of high density polyethylene and has a temperature

rating of -40°C to 80°C with a short term exposure of 100°C. (-40°F to 176°F, 212°F short
term.)

1.14.2 MRP Applications

In Media Redundancy Protocol applications, the SMD34E2 unit 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.

1.15 Modbus TCP Connections

The SMD34E2 unit has two Ethernet ports with abuilt-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.

NOTE & An unused network port must be sealed to maintain the unit’'s IP rating. All SMD34E2 units
ship with one port plug. The plug is made of high density polyethylene and has a temperature
rating of -40°C to 80°C with a short term exposure of 100°C. (-40°F to 176°F, 212°F short
term.)
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TASK 2

SET THE IP ADDRESS AND PROTOCOL

This section is intended for the engineer or technician responsible for setting the
IP address of an AMCI SMD34E2.

2.1 Determine the Best Method for Setting the IP Address

There are three methods for setting the 1P address on an SMD34E2. 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.
Settings 2) The 192.168.0.50 address must be available.

',I\'lr? restrict(ialons e%n use. Thisibsthge%referredhmethod.
e internal webserver can be used to set the
Usethe Embedded | SMD34E2 to any IPvé4 address. The IP address and 2.2b

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

Unit must beinitially configured for EtherNet/IP.
Usethe AMCI NET The Islg\flté\lNgg can bedused to slet _It_?]e ISIQ/Ia%%EZ to g »

- 1F any ress and protocol. The ress an .2c
Configurator Utility | 5-8t0c0l choice will be stored in nonvolatile mem-
ory and used on subseguent power-ups.

Table T2.1 Methods for Setting the IP Address

NOTE » | ThereisaMAC addresslabel on each SMD34E2 which has awritable surface. Thereisroom
on the label for writing the programmed | P address of the unit. It is a best practice to use this

label to document the IP address of the unit in caseit is ever repurposed.

NOTE » When using EtherNet/I P, the SMD34E2 units also supports the DHCP protocol. You will need
an EtherNet/IP DHCP server, such asthe 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 utilities.

2.2a

2.2a Use Factory Default Settings

The factory default address for the SMD34E2 is 192.168.0.50 with a subnet mask of 255.255.255.0. The eas-
iest way to verify this address is with the ping command as described in Configuring Network | nterfaces
which starts on page 91.

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 I P address of the SMD34E2. The factory default addressis
192.168.0.50.

PREREQUISITE: Task 1.7: Power Wiring found on page 97. You must be able to power the SMD34E2.

PREREQUISITE: Tasks: 1.12 and 1.13, 1.14, or 1.15, starting on page 102. You must attach your
SMD34E2 to your computer.

PREREQUISITE: Configuring Network Interfaces which starts on page 91. The network interfaces on
your computer must be on the same subnet before you can communicate with an SMD34E2.

2.2b.1 Disconnect the SMD34E2 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 SMD34E2

Theinternal HTML pages should work with any browser. Once your web browser is running, enter the pres-
ent 1P address of the SMD34E2 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 SMD34E2 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 SMD34E2 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.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 107
Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com



SET THE IP ADDRESS AND PROTOCOL SMD34E2 User Manval

2.2b Use the Embedded Web Server (continued)

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

NOTE » Wait for 'ghe pop up window to appear before cycling power to the SM D34E2. Cycling power
before this window appears may corrupt the non-volatile memory of the unit. The SMD34E2

unit 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.

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

Figure T2.3 Write Configuration to Flash Memory Pages

6) Once instructed to, cycle power to the unit. You can now enter the new | P address into the address bar of
your web browser to reconnect with the SMD34E2.

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 1.7: Power Wiring found on page 97. You must be able to power the SMD34E2.

PREREQUISITE: Tasks: 1.12 and 1.13, 1.14, or 1.15, starting on page 102. You must attach your
SMD34E2 to your computer.

PREREQUISITE: Configuring Network I nterfaces which starts on page 91. The network interfaces on
your computer must be on the same subnet before you can communicate with an SMD34E2.

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 SMD34E2
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 SMD34E2, the AMCI Net Configurator utility must act as a bus master. Therefore,
physically disconnect your host controller from the SMD34E2 before starting the Net Configurator utility.
2.2c.4 Apply or Cycle Power to the SMD34E2
Cycling power to the SMD34E2 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 Scan Manual Connect

= Bl =)

This software tool can be used to quickly setup and configure any AMC netwarked praduct,

Connection Status: Unconnected

Device |dentity
Name:

YWendor:
Product Tupe:
Product Code:

Maijor Rew.: Minar Rew.

Click on a product bel

)
‘\.

T
-] ]
o1

[ |}

I

——

AnyNET 170 MR Series Encoders

ANA2 Resolver Interface NR25 Absolute Multibum Encoder

AME2 551 Interface NREOE 2 DLA Absolute Multitum Encoder

AMG1 Stepper Indeser Driver
AMR2 LVDT Interface

AMF1 Stepper Contrgller
AMF2 Stepper Contraller

B EamE ADVANCED

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.

' MICRO CONTROLS INC.

low to preview the setup screen

SMD Series Stepper 50 Series AL Stepper

SMD23E Inteqrated Stepper Motor/Drive SD17060E 115 Yac Microstepping Indexer/Driver
SMD17E2 DLR Intearated Stepper Motor/Diive

SMD23E2 DLA Integrated Stepper Motor/Diive

SD31045E 230 Yac Microstepping Indsser/Driver

SMD34E2 DL Integrated Stepper Motor/Drive

Exit

Figure T2.4 Net C

onfigurator 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 SMD34E2

Pressing the [Scan] button will open the window shown in figure T2.5. The SMD34E2 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 1P 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 SMD34E2, 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 SMD34E2. In order to change
the IP Address of the unit, you must first click on the checkbox next to the text “ Allow 1P configuration

changes. You will need to restart the device.” Once the checkbox is selected, the [Set IP Address] and proto-
col select buttons will be enabled.

A AMCI Net Configurator
Connect | SMD34E2

[E=3 E=H =
Computer Comm. port
@ (o Disconnect

Change IP Configaration
Connection Status: Connected

Mew|Fddess | 8. 0. 6. 8 SetIP Addess
Erter IP Address [192.168. 8 . 58

Subnethask | B 0. 0. B
MAC Addiess:  CB-8E-D1BO0CAT

Defaukt Gatewsy | 8 . 0. 0. 0
Device Idertiy Device Setup
Name: SMD34EZav1E7 o

: Set As EtherMlet AR D

Wendor Advanced Micro Controls Inc [10] EtherNet/IP=> bbbttt
Froduct Type:  Communication Adapter [12] #Modbus Seths ModBus TCP Device
Product Code: 28
TR i Fen T Seths 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 » _The Default Gateway setting is not optional! In order to comply with the ODVA spec_ificati on,
it must be set to avalid address on the chosen subnet. Because the Default Gateway is often

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

2.2c.9 Set the Communications Protocol
The factory default protocol for the SMD34E2 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 SMD34E2

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 SMD34E2
The new P address will not be used until power to the unit has been cycled.

Task Complete
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TASK 3 (EtherNet/IP Option)

IMPLICIT COMMUNICATIONS WITH AN EDS

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

Note: Use of an EDS file is completely optional. The SMD34E2 can always be
added to a system as a generic module. If you are using RSLogix 5000 version 19

and below, or RSLogix 500, adding the unit as a generic module is the only option
available.

Using the EDS file simplifies configuration and adds named tags for all input and
output data.

3.1 Obtain the EDS file
All AMCI EDSfiles are located on our website at the following address:

> http://mww.amci.com/industrial -automation-support/configuration-files/

Simply download the ZIP file and extract it to its own directory. The ZIP file contains the EDS text fileand a
custom icon file for the device.

3.2 Install the EDS file

3.2.1 Start the EDS Hardware Installation Tool

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

EEE & LR - o~ | options..
Security b
:H:“ = E' F EEN a1 & Documentation Languages...
o Forcas
s St 1 Y
HoEdits & - E:;\,T Import v
1| . 13 A! Export "
. Controfler Drganizer - ﬂl; _mﬁMmm nTool |
N5 |} = 53 Controlles DLR2
1= 5] Controller Tags Motion E
= =1 Controller Fault Handler e tner e
e 3 Power-Up Handler &
=1 1= Tasks Ed CoprolFLasH
= 5@ MainTask | :
L i Online Books
= MainProgram

& Program Tags

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

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

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

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

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

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

= O

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

Rockwell Automation's EDS Wizard [

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

{+ Register a single file

" Register a directory of EDS files r

Named:
ZNAMCI-PRODUCTSMEDS and GSD files\EDS Files\Stepper_ED5\SM

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

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

< Back | Next > | Cancel |

Figure T3.3 EDS Registration Screen

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

3.2.2 Install the EDS File (continued)

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

Rockwell Automation's EDS Wizard [

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

EHE Installation Test Results

------ E| z\amci-products’eds and gsd files'eds files'stepper_eds'amd34e2_v1_6.eds

View file...

< Back

Cancel |

Figure T3.4 EDS Test Screen

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

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

M E@ Communications Adapter
- d SMD34E2

< Back Cancel |

Figure T3.5 Change ECS Icon Screen

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

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

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

9) Click on the [Finish] button to exit the EDS wizard.

20 Gear Drive, Plymouth Ind. Park, Terryville, CT 06786 115
Tel: (860) 585-1254 Fax: (860) 584-1973 http://www.amci.com



IMPLICIT COMMUNICATIONS WITH AN EDS SMD34E2 User Manval

3.3 Host System Configuration

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

Cessor.

If the Ethernet port is built into processor, the only step you have to take before adding an AMCI SMD34E2 isto
create a new project with the correct processor or modify an existing project. Once thisis done, the Ethernet port

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

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

3.4 Add the SMD34EZ2 to Your Project

You can add an AMCI SMD34E2 to the project once the Ethernet port (built-in or bridge module) is configured.
As shown in figure T3.6 below, the Ethernet port will be listed under the I/O Configuration tree.

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

- @ Module-Defined
----- (3 Trends
=5 /O Configuration
=3 1756 Backplane, 1756-A13
.[l0 [0]1756-L61 SMD34E2_sample

2 8 [1]11756-ENET/B Ethernet

& % B

8 1755 New Module.. |
e i’ 5M Discover Modules...

Figure T3.6 Adding an AMCI Ethernet Driver
2) In the resulting Select Module Type screen, select “ Advanced Micro Controls Inc. (AMCI)” in the Vendor
Filters. Thiswill limit the results to catalog numbers from AMCI.
3) Select “SMD34E2” in the resulting list.
4) Click on the [Create] button to create the module.
5) Click on [Close] if necessary to close the Select Module Type screen.

-
Select Module Type
Catalog | Module Discovery I Favorites

Enter Search Text for Modkle Tipe Clear Filters Hide Filters 2

Module Type Category Fiters o Module Type Vendor Filters i

Analog 7] Alen-Bradley £

CIP Motion Converter Advanced Micro Contrals Inc. (AMCI)

Communication [7] Cognex Comporation

Communications Adapter [  Endress+Hauser

Cortroller ~ | [C] FANUC CORPORATION -

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
SMDZ3E SMD23E Advanced Micro...  Communications Adapter
SMD2Z3E2 SMD23E2 Advanced Micro...  Communications Adapter
SMD34E2 SMD34E2 Advanced Micro...  Communications Adapter
7 of 426 Module Types Found Add to Favorites
ST
y

Figure T3.7 Selecting the Networked Driver
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3.5 Configure the SMD34EZ2 Driver

If you are continuing from step 3.4, the resulting New Module screen is used to configure the network con-
nection between the SMD34E2 and your controller. If you need to open the screen to perform thistask at a
later time, right click on the SMD34E2 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.

3.5.3 Configuration Tab
The Configuration tab is used to define the configuration datathat is written down to the SDM 34E2 when the
device connectsto the network. You can also click on the [Apply] button to write down the configuration data
to the SMD34E2 at any time.

| Module Properties: Ethemet (SMD34E2 1.006) =N ="
| Generall Eonnectionl Module Inf0| Canfiguration | Internet Protacol | Port Configuration I Network|
Group: <All Parameters> ~
D o Name Value Units Style
1 CONFIGURATION WORD 0 = X00X01X0 00000000 |individual bit-fields
2 CONFIGURATION WORD 1 | HEXEEKX11 X¥¥XK111 |individual bit-fields
3 STARTING SPEED stis = 50 | steps per second | Decimal
4 MOTOR RESOLUTION stirev ||| 2048 | Counts Decimal
5 ENCODER RESOLUTION pirev ||| 204# | Counts Decimal
-] IDLE CURRENT REDUCTION % | | 20 | Percent Decimal
T MOTOR CURRENT 10X AMpS | w| 45 | 10x Amps Decimal
4 n 3
Insert Factory Defaults
i) The values displayed here are from the Configuration Tag. These values are stored in the controller and are automatically sent to
the module when changes are applied or a connection is established.
Status: Offline oK { Cancel I Apply Help

Figure T3.8 Networked Driver Configuration with EDS File

The EDS file defines tags that are used to configure the SMD34E2. These tags follow the format of the Con-
figuration Data given in reference chapter 6, Configuration Mode Data Format, starting on page 63.

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 datais

sent as 32-bit binary values.

NOTE & Using the [Apply] button to write configuration data to the SMD34E2 with 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 Com-
mand Word 1 on page 73 for an explanation of the Enable_Driver bit.
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3.5 Configure the SMD34EZ2 Driver (continued)

3.5.3 Configuration Tab (continued)

NOTE » When using the EDS file, the Starting Speed is transmitted as a double integer value. The

parameter does not use the multi-word format outlined in Configuration Mode Data Format
reference chapter.

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 SMD34E2 is updated is asynchronously to the pregram 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_SMD34E2_data[0]
through buffered_SMD34E2_data[9].

It iz these buffered registers that your ladder logic pregram should use when referencing the SMOD34E2's input data.
F‘PD
Synchroencus Copy File
Source AMCI_SMD34E2:| STATUS_WORD_D

Dest buffered_SMO34E2_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 output and input datais covered in the Configuration Mode Data Format and Command
Mode Data Format reference chapters, starting on pages 63 and 71 respectively.
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TASK 4 (EtherNet/IP Option)

IMPLICIT COMMUNICATIONS WITHOUT AN EDS

An AMCI SMD34E2 requires a host controller to issue configuration 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 message instruc-
tions.

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 SMD34E2 is to create
anew project with the correct processor or modify an existing project. Once thisis done, the Ethernet port will
automatically appear in the Project Tree. If you are using an Ethernet bridge module, you will have to add it to the
I/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 Add the SMD34E2
You can add the SMD34E2 to the project once the Ethernet port (built-in or bridge module) is configured.
1) Right click on the Ethernet port and then click on “New Module...” in the pop-up menu.

¢ @3 Module-Defined
f:l Trends
523 IO Cenfiguration
-89 1756 Backplane, 1756-A13
..fJ0 [0]1756-L61 SMD34E2_sample
- 8] [1]1756-EMET/B Ethernet
81758 New Module..
= " 5M Discover Modules...

Paste Ctrl+V
Print >

Figure T4.1 Adding an AMCI SMD34E2
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4.2 Add the SMD34E2 (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

Allen-Bradley

Advanced Micro Controls Inc. (AMCI)
Cognex Comporation

Endress+Hauser

FANUC CORPORATION

Analog

CIP Motion Converter
Communication
Communications Adapter
Controller

EEEEE E
EEEEE E

Catalog Number Description Vendor Category

ETHERNET-ERIDGE
ETHERNET-MODULE

Generic EtherNet/IP CIP Bridge
Genenc Ethemet Module

Allen-Bradley
Allen-Bradley

Communication
Communication

2 of 423 Module Types Found

Add to Favorites

[7] Close on Create

Create] [ Close ] [ Help ]

Figure T4.2 Selecting a Generic Device
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4.2 Add the SMD34E2 (continued)

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

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

Mame: AMCI_SMD34E2

Connection Parameters

Azzembly .
Description: W Instance: Size:

Input; 100 10 = [16-bit)

Output: 150 10 = 6

Comnm Format:| Data - INT
Address / Host Mame
@ |P Address: 192 .

Configuration: 110 0 21 [8-bit)

Host Mame:

| Open Module Properties [ 0K ] |

Cancel | | Help

Figure T4.3 Configuration Screen - Generic Device

> Name: A descriptive name for the SMD34E2
» Comm Format: Data- INT
[@ c AUTION] The Comm Format defaults to Data - DINT. The SMD34E2 will not be able to commu-
nicate with the host controller if thisformat is not changed when the deviceis added to

the system. Once added, the Comm Format cannot be changed. The device must be
deleted and again added to the project if the Comm Format is incorrect.

> IP Address: Must be the address you set for the SMD34E2. Refer to the Set the | P Address and Pro-
tocol task chapter starting on page 105 for information on setting the |P Address of the unit.

» Input: Assembly Instance = 100, Size= 10 words.
» Output: Assembly Instance = 150, Size = 10 words.
» Configuration: Assembly Instance = 110, Size=0
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 as required for your system in this window. The minimum RPI
time for an SMD34E2 is 3 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”. Thisisthe most common cause of communication failures with the
SMD34E2.

4.3 Configure the SMD34E2

The device will join the EtherNet/I P network as soon as the request is made to it. If the SMD34E2 has a con-
figuration stored in flash memory, it is used to configure the unit on power up. You can also configure the unit
at anytime and store this new configuration to flash. Configuration is accomplished by writing ablock of data
to the device that is formatted according to the specificationsin the Configuration Mode Data Format, refer-
ence chapter, which starts on page 63.

It is possible to store configuration data in the flash memory of the SMD34E2 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 Buffer I/0O 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 SMD34E2 is updated i asynchronoushy 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_SMD34E2_data[0]
through buffered_SMD34E2_data[9].

It iz these buffered registers that vour ladder logic program should use when referencing the SMD34E2's input data.
PPE"

Synchronous Copy File —

Spource AMCI_SMD34E2:| STATUS_WORD_D

Dest buffered_SMD34E2_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 63 and 71 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 SMD34E2. Explicit messaging can be use on platforms that also
support implicit messaging.

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

5.1 Required Message Instructions

Two instructions are required to transfer data between the PLC and the SMD34E2. One instruction reads data
from the unit and the other writes data to it. The following table gives the required attributes for the instruc-

tions.
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 SMD34E2. Thisfile must be at least 10 wordsin
length.

> An Integer file to contain the data sent to the SMD34E2. Thisfile must be at least 10 wordsin
length.

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

> An Extended Routing Information (RIX) datafile. Thisfileis used to store information used by
the Message Instructions. This file must have at |east two elements, one for the Read Operation
and one for the Write Operation.
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5.3 Add the Message Instructions to your Ladder Logic
The following rungs show how you can alternately read data from and write data to your SMD34E2.

Raad Massaza Writa Massaga
Instruction Enabls Instruction Enabls F=ads data from the
Bit bit ANCT SMD34E2
WG5S0 hGS:1 ket
3/{ }{ BleadWrite Massaze —CE:\-:J—
EN EN MEG File MGS:0 —{DN—
Setup Screen < [ ER =
Fizad NMeszazs Writs Mazzaze
Instruction Enabls Instruction Enable Writes data to the
Bit Tt SMD34E2
MIGS:0 hIGE:1 NEG
M }{ ReadWrite Message —(:E_\_:l—
EN EN MSG File MGE:1 DN —
Betup Screen L —[:ER

Figure T5.1 Message Instruction Example

1) Double click on Setup Screen text inside the Message Instruction. The following window will open.

Note that thisis the default window and its appearance will change considerably as you progress

through these steps.

o]l 6 =)

MSG - Rung £2:5

4|

This Cortroller

Channel: [0 [Inteqral]

Commurication Command:
Drata Table Address:
Size in Elements:

Target Device
Meszage Timeout
Data Table Address:
Local Mode Addr [dec):
Local / Remate :

Control Bits

S00CPU Read

i

Local

lgnore if timed out [TO): IE
Suwaiting Execution [EW]: m

Errar [ER]: m

Meszzage done [DM]: m
Meszage Transmitting [ST): m
tessage Enabled [EM]: m

Errar

Error CodefHexl: 0

Eror Description

Ma emarz

Figure T5.2 Message Instruction Setup Screen

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

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

4) If the Message Instruction is being used to read data from the SMD34E2, enter the integer file where
the datawill be placed in the Data Table Address (Received) field and press enter.

5) If the Message Instruction is being used to write data to the SMD34E2, 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. The SMD34E2 requires 20 bytes for both Receive and Send.

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

8) Doubleclick in the Service field and select “ Read Assembly” for aMessage Instruction that is being
used to read data from the SMD34E2, or “Write Assemble” for a Message Instruction that is being
used to send data to the SMD34E2, 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
SMD34E2. Please note that the Data Table Address (Receive) field may be different in your application.

MSG - Rung #2:5 o |- =

General ] MulliHop] Send Datal Receive Data]

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

Break Connection [BE]: IE

Channel [1 [Integral] |

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

Meszage Enabled [EM]: m

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

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

Enar Description

Ma emarz

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

The figure below show atypical configuration for Message Instructions being used to write data to the
SMD34E2. Please note that the Data Table Address (Send) field may be different in your application.

MSG - Rung #2:5 = e =

General ] MultiHDp] Send Datal Receive Data]

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

Channel: [1 [Interal] |

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

tessage Enabled [EM]: m

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

Eror Description

Ma emarz

Figure T5.4 Write Message Instruction Setup Screen

Click on the MultiHop tab on the top of the window. As shown in figure T5.5, enter the | P address of the
SMD34E2 and press Enter.

MSG - Rung #2:5 ===

General MuliHop l Send Data | Receive Data

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

Figure T5.5 Message Instruction MultiHop Settings

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

If you are unable to communicate with the SMD34E2, 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 @

General ] Channel 0 Channel 1 l

Driver |Ethemet

-

Hardware Address: [00-0F 73-00.CE 38 i AL DL

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

o3

=]

Defautt Domain Name: |

Primary Name Server:| 0.0 .0 .0

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

©3

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

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

[V Auto Negotiate

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

Figure T5.6 MicroLogix Ethernet Configuration Screen

2) Enter the IP address and Subnet Mask of your MicroLogix 1100, (not the address of the SMD34E2)
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 SMD34E2 that has been configured for the Modbus TCP protocol
requires a host controller to issue configuration data and motion commands to

the unit. This chapter tell you how the I/O words used by an AMCI SMD34E2 are
mapped to the Modbus 1I/O registers.

6.7 Enable Modbus TCP Protocol/

The built-in webserver on the unit or the AMCI Net Configurator utility can be used to change the communi-
cations protocol used by the SMD34E2. Thisistypically done while setting the | P address. Specifically, fol-

low the stepsin section 2.2b, Use the Embedded Web Server, which starts on page 106, or section 2.2¢, Use

the AMCI NET Configurator Utility which starts on page 109.

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 SMD34E2 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 SMD34E2 units.
> These registers hold data that is from the host controller to the unit. 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 M odbus TCP addresses when you add the SMD34E2 to your host controller. Refer to your host control-
ler’s documentation for information on how to accomplish this.

6.3 AMCI Modbus TCP Memory Layout

The SMD34E2 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 SMD34E2 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 SMD34E2 units support six concurrent connections. When connections exist, the Network Status (NS)
LED on the back of the unit will flash green. The number of blinksindicate the number of active connections.
Thereisatwo second break between groups of flashes.
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6.5 Supported Modbus Functions

Fu&g:éign Function Name Sgég?;'g? 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 EZ%‘Z‘. 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/OUTPUT | Word: Out E:gi St e o0

Table T6.1 Supported Modbus Functions

Table T6.1 abovelists al of the Modbus functions supported by an SMD34E2. AMCI supports al of these
functions so that you can control the unit 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 function code
23.

Each SMD34E2 huffers the data that is sent to it over the network. If you use the Read/Write
NOTE » ) &t : . atha | . :
Registers function to write configuration datato the unit, then the data read with that command

will not contain the response to the new configuration data. The response to the new data will
be sent with the next data read.

6.6 Supported Modbus Exceptions

Code Name Description

01 Illegal function The SMD34E2 does not support the function code in the query

02 Illegal data address | The data address received in the query is outside the initialized memory area
03 Illegal datavalue The datain therequest isillegal

Table T6.2 Supported Modbus Exceptions
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TASK 7 (PROFINET Option)

PROFINET NETWORK CONFIGURATION

This chapter outlines the steps commonly needed to get an SMD34E2 communi-
cating 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 SMD34E2 from the
www.amci.com website.

2) Install the GSDML fileinto the configuration software for your host controller.
3) Add the SMD34E2 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 SMD34E2 and
open the Project View of the
project.

2) In the menu, select Options ->
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. <]

Manage general station description files
Installed GSDs GSDs in the project

Source path: |C:'.Users'.TechDDcs'.DuwnIUads'.GSD | B

Content of imported path

M File

™[ GSDMLY233-AMCISD-SMD-2017... V233

Status Info
ProfiNet- ...

Wersion Language

English, Ger... Notyetinstalled

i ]

4) Click on the check box next to the
name of the GSD file and click on
the [Install] button. The system will

te | r Install 1 | Cancel |
__________________________________________________________________________________|
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
Stepper 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 SMD34EZ2 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 “SMD34”, or browse to the SMD34x2 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 sguare on the SMD34x2 icon onto the PROFINET network line to connect the deviceto the

network.

No ‘properties® available.

Droperties.

Mo ‘properties’ can be shown atthe moment. There is either no object selected or the selected object does not have any displayable

‘E Topology view "hﬂ'ﬁ Network view ||—[|'|‘ Device view | Options
EE Network un Connections @ !1; __j @l 5 ;’1. w O
E ¢/ Device Type ~ | Catalog
5 ~ 571200 station_1 $7-1200 . ||E|
cru smd3ax2 | b cRU CPUIZI2- N Filter Frofle:
CRU1212C SMD34x2 @ * GSD device_1 GSD device b [ Contrallers
Hot assigned =) b cmd34 SMD34x2 , h W
» T]] PCsystems
(PE 7] » L_E. Drives & starters
== » L Network components
3 T]] Detecting & Monitoring
_ » [[§ Distributed 1i0)
5 » [ Power supply & distribution
N » [§i Field devices
L vr\'_[.Otherﬁe\d devices
» [ Additional Ethemet devices
~ [l FROFINETIO
3 r\_u Drives
» [l Encoders
» (il Gateway
» [ General
~ g o
~ [ Advanced Micre Contrals, Inc.
'p_u AMCI_Products
~ [ AMCl Drives
[l sp17060x2
<] 100% < | —y— @ <] [ 1l o106
‘Q Properties H:i.‘.lnfo i) ”ﬂ Diagnostics Il smo17:2
Jm‘ Il smp23:2
[l smD34:2

» rjl sensors
» [l PROFIBUS DFP

Figure T7.2 Networked Driver Added to PROFINET Network

fojejes atempiey £

5100] aUIUD \E”

suselqnu

sauelqr] & H

ADVANCED MICRO CONTROLS INC.



SMDI4E? User Manval PROFINET NETWORK CONFIGURATION

7.4 Add the SMID34E2 to the PROFINET Network (continued)

5) Right click on the SMD34x2 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 SMD34E2 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 SMD34E2.

Manual-05191 » Devices & networks

% Network|  §§ Connections g I =4 | | Network overview | Connections | BE
[a]
Device Type Addr...
— ¥4 Devi yp dd
E ¥ 57-1200 station_1 57-1200 station
= A » CPU CPU 1212C ACIDCIRly
CPU 1212C SMD34x2 ¥ GSDdevice_1 GSD device
o » SMD34E2_Axis1 SMD34x2
"
PNJIE_1 -
*
[ < [ 100% ] e ] i | >
3 Properties  |%ilInfo |2 Diagnostics
P g
J General || 10 tags || System constants || Texts ‘
G I 1
T Geners <: Step 5 Ethemet addresses z
Catalog information =
~ PROFINET interface [X1] Interface networked with
General

R Step 6 subnet: [P =

« Advanced options

Interface options

Media redund
|a. redun fmc}f 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

Router address
PROFINET

D Generate PROFINET device name automatically

FROFINET device name: |smd34e2_axis1

|
Converted name: |smd34e2xbaxxis1?0e1 |
|

Device number: |1 |'

Figure T7.3 Networked Driver IP Addressing
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7.5 Set the I/O Configuration
The SMD34E2 units require 10 Input Words (20 Input Bytes) and 10 Output Words (20 Output Bytes). All
reguired Input and Output Bytes are defined by the GSDML file and divided into suitable modules. These set-
tings are shownin the Table T7.1.

Input / Output Bytes of an Input / Output Modules of an
SMD34E2 SMD34E2
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 SMD34x2 icon selected on the PROFINET bus, click on the “Device view” tab. The view in the
Hardware Catalog will change. Expand the Module tree to show baoth the Input and Output modules.

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

Manual-05191 » Ungrouped devices » SMD34E2_Axis1 [SMD34x2]

|§ Topology view "EE‘h Network view ”—l]'f Device view | Options

EH
5 = =
@ [SMD34E2 st [sMDId2] [=] ] B Bz @ Device overview Oz
=
[l ¥ [Module Rsck  Slot | laddress | O address | ¥ | catalog §
|E v SMD23E2_Ads1 O 0 [ |\E| e
3 -}
» FNHO 0 0x1 ) S
Filter Frofile: £ o
20 bytes IN_1 0 1 68..87 Er\ [=] 2
20bytes OUT1T O 2 6483 » Ml Head madule
— ~ [l Module
~ [ Input modules
o Il 20 bytes N
- r\-_u Output modules
- @ Il 20 bytes ouT

| sajeiqr] E” sqsel@n” 5|no1au!|u0|£||

i

<] 100% -] <] [ >
Figure T7.4 /0 Byte Mapping
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7.6 Configure the SMD34E2 Unit

1) Go back to the Network view, and right click on the SMD34x2 icon. Select “Properties’ from the pop up
menu. The Inspector window will open at the bottom of the screen.

2) Click on the “Module parameters’ heading at the bottom of the list. The Configuration Parameters fields
will be displayed. Values set in these fields are written down to the unit when it connectsto the
PROFINET network.

(2 Properties ") Info y"ﬂ Diagnostics |

J General " 10 tags " System constants " Texts

w General
Module parameters

Catalog information

~ FROFINETinterface [X1] Configuration Parameters
General
Ethernetaddresses Input 1 Function: [ReCHEIETNG IR T [oo]]]

~ Advanced options Input 2 Function: | General Furpose Input [000]

a4

Interface options

a4

N qedhials; Use Encoder: | Encoder Is Used [1]

b Real time settings Use Backplane Proximity: | Backplane Proximity Not Used [0]

a4

¥ Port1[X1P1R] Enable Stall Detection: | Stall Detection Disabled [0]
» Port2 [X1P2R]
Identification & Maintenance

a4

a4

Disable Antirescnance: |r‘-.ntiresunance Enabled [0]

bz e Input 1 Active Level: | Input Active High [1]

Input 2 Active Level: | Input Active High [1]

a4

T~ T
4

Binary Endian: | Big Endian [1]

Binary Output Format: | Signed 32-bitInteger Format [1]

a4

ot et e el et e e el el e

Binary Input Format: | Signed 32-bitInteger Format [1]

Starting Speed: |SD |

Motor Steps Per Turn: |4DDD |

Encoder Resclution: | 2048 [incremental or absolute] ‘v‘

Idle Current Percentage: |20 |

Motor Current X 10: |28 |

Figure T7.5 Configuration Parameters Settings

7.7 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 SMD34E2 is configured and ready to use. If you are using the unit in a redundant, ring
based, network that uses the Media Redundancy Protocol (MRP), continue with the following instructions.

Media Redundancy Protocol (MRP) installations require that the SMD34E2 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.

7.8 Configure the SMD34E2 as an MRC
The SMD34E2 functions as a Media Redundancy Client (MRC) in an MRP network.
1) Switch to Topology view and drag the additional connections between the appropriate ports.

2) Click onthe SMD34x2 icon to select it. In the Inspector window, select Advanced options +> Media
redundancy. Use the “MRP domain:” drop down menu to select the appropriate domain. Use the “Media
redundancy role:” drop down menu to select “Client”.

3) Continuing in the Inspector window, select Advanced options +> Port 1 +> Port interconnection. Under
“Partner port:”, the partner port you assigned to the port when you drew the topology is shown. If you do
not know which port will be the partner port in the actual installation, you can use the drop down menu to
select “Any partner”.

4) If need be, repeat step 3 for Port 2 of the SMD34E2.

Manual-05191 » Devices & networks

‘5"" Topology view @ Network view |m1' Device view |
B B O = J Topology overview Topology comparison
[2]
cPU smd34x2_Axis1 smd34x2_Axis2 E Y Devicei port Slot Partner__
CPU 1215FC SMD34x2 @ SMD34x2 @? » 57-1200 station 1
CPU - CPU n * GSD device_1
I I b SMD34E2_Awsi o
| | ¥ GSD device_2
I 11 | = P SMD34E2_Axis2 o
) »  SCALANCE XB-200
5
Switch_1
SCALANCE XB208
(<] 100% v —%— 4 (<] i ] 3
‘g Properties H"_i.llnfo y"ﬂ Diagnostics ‘
J General ” 10 tags ” System constants ” Texts |
~ Genera | [l Media redund
>
Catalog information edia redundancy
w PROFINETinterface [X1]
General MRP demain | mrpdomain-1 [+
~ Advanced options
Interiace apfions Ring port 1: | PNAO [X1]IPort 1 [X1 P1R] I=]
Media redundancy Ring port 2: | PNAO [X1]IPort 2 [X1 P2 R] ‘vl
b Resltime settings [T piagnestics interrupts
» Port1 [X1F1R]
» Port2 [X1P2R] il -
Identifcation & Waintenance i
v

Figure T7.6 MRP Topology and Client settings

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